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“THE ENGINEER. 


— 
THE PAST AND THE FUTURE. 


ALTHOUGH the past year has been marked by no unusual 
engineering progress, the details of what has been accom- 
plished possess cousiderable interest. Great and signal 
strides can only occur at long intervals, and even then, how- 
ever brilliant may be their fruits, they may be surpassed in 
real value by that silent and constantly accumulative pro- 
gress which is so surely changing the face of the world and 
the fortunes of its inhabitants. 

Considerable advances have been made in railway, marine, 








and telegraphic communication. At home, the Portsmouth, | 


the Manchester and Crewe, the Coniston, the East Kent, 
and a few other lines of railway, have formed a notable ad- 


dition to our already complex, and almost complete, system. | 
Cornwall, too, has at last been fairly opened to the rest of | 
the world, and it will not be long ere we shall have a great | 


central line through the border counties into Scotland. In 
the metropolis a decided movement has been made in the 
way of furnishing additional railway accommodation. The 
South-Eastern line is being extended to Charing-cross, and 
the Brighton line nearly to Buckingham Palace, The 
Metropolitan line has been let, and there is a strong pro- 
bability that the London, Chatham, and Dover line, the 
rival of the South-Eastern, wili be carried over the ‘Thames 
and into the very centre of the Fleet Valley. The Great 
Northern, too, may be carried through to London Wall; and 
there is a hopefal prospect that the ditches known as the 
Regent’s and the Grand Surrey Canals may be yet converted 
into important lines of railway. ‘I'o complete the list, there 
is a prospect that the Thames Tunnel will be brought into 
useful service by being laid with a double line of rails, con- 
necting the railways north and south of the Thames. 

In France, the principal railway extension has been that 
from Marseilles to Toulon a line which is said to have been 
the most difficult of construction in all Europe. In Spain, 
the great line from Madrid to Alicante has been opened 
throughout, and two great lines towards France are in active 
construction, as are several other lines in various parts of 
the Peninsula. In Germany, the completion of the Rhine 
Railway is an event of importance, giving uninterrupted 
railway communication throughout the valley of the 
Rhine. Austria, having been engaged in a short but 
bloody and expensive war with France, has made little 
material progress, although an important line of railway 
from Vienna up the Danube has been opened. In Egypt, 
the Cairo and Suez Railway has been opened, completing 
the railway communication across the Isthmus of Suez. 
In India, great progress has been made, upon nearly every 
one of those lines of railway for which a Government 
guarantee has been extended to forty-one millions of 
capital. Considerable railway progress has been made 
also in Australia, and a line is projected in the Mauritius. 
In the United States, considerable additions have been 
made to the already vast railway system of that country ; 
and in Canada, the Grand Trunk Railway has been 
practically opened for its whole length, of about 1,100 
miles. In Brazil, good progress has been made on the 
Don Pedro II., the Bahia, and the Pernambuco lines; and 
a new line, the San Paulo, has been projected from Santos. 


In steam navigation, the event of the year has been the 
completion and trial of the Great Eastern. We need not 
say how much the public have been disappointed in regard 
to her performances, although the results actually attained 
were predicted many months ago in the columns of THE 
ENGINEER. Beyond a warning to other enterprises, little 
if anything has been gained from the completion of the big 
ship. Extensive additions have been made to the fleets of 
the Peninsular and Oriental, Royal Mail, Montreal, and 
the Russian Steam Navigation Companies. Large steam 
vessels are also in construction for the Cunard, the Lever, 
and the Mediterranean Companies. ‘Two enormous steam 
rams, ard two very large floating batteries, are in course 
of construction for the Government ; and very extensive 
additions have been made, within the year, to the Royal 
Navy. ‘The loss of the steamships Alma, Royal Charter, 
Paramatta, and Indian, has directed renewed attention to 
the construction of iron vessels; and one of the Mediter- 
ranean companies is now having built an iron steamer, in 
which great strength is given to the upper part of the hull 
by a system of construction resembling the upper cells of a 
tubular bridge. The very general adoption of superheating 
apparatus is an encouraging circumstance, promising a con 
siderable reduction in the expenditure of fuel. A brief 
examination of the affairs of the Peninsular and Oriental 
Company will show of how much importance is a saving of 
fuel. The ordinary share capital of the company is 
£1,800,000; the annual receipts, £2,176,590, and the ex- 

nses £2,006,363, of which nearly £650,000 are for coal, 

urned at the rate of from 44 1b. to 5 lb. for every horse- 
power exerted per hour, in driving the company’s vessels 
over their annual course of 1,300,000 miles. There are 
known improvements by which this rate of expenditure 
could be reduced one half, saving at least £300,000 yearly 
in coal, an amount equal to an additional dividend of 16% 
r cent. on the shares of the company It has been esta- 
lished, during the past year, that the engines of the 
Pacific Steam Navigation Company’s vessels are working 
with but from 2 lb, to 24 lb. per hourly horse-power ; anda 
somewhat less rate is being attained in vessels fitted with 
Mr. Spencer’s surface condensers, as weli as in a vessel fitted 
with Messrs. Rowan’s engines, which appear to have been de- 
signed, if not copied, from the specifications of Mr. Thomas 
Craddock. Surface condensation is being gradually intro- 
duced, with the promise of even greater advantages than 
are likely to be attained by superheating. With surface 
condensation, besides the saving of the great quantity of 
heat lost in blowing off, the command of perfectly pure 
water for the boilers will permit the maintenance of higher 
pressures of steam, with a high degree of expansive work- 
ing—the true sources of steam economy. In the forms of 
steam vessels still greater proportionate length and sharp- 


ness are being given, and there is an increasing tendency to 
high speeds. 

The principal telegraphic exploit of the year has been 
the submersion and successful working of the Red Sea 
line, the longest working submarine line in existence. The 
next section of the Indian telegraph line, and the Singa- 

re and Java cable, are now in course of submersion. 
The Tasmanian cable has been laid, and two unsuccessful 
attempts have been made to establish telegraph communi- 
cation between Candia and Alexandria. The Gibraltar 
line has also been let to contract. The North Atlantic 
route has received additional exploration, but practically, 
nothing has been done towards resuming telegraphic com- 
| munication with America. In the manufacture of sub- 
marine telegraph cables there is now a very decided 
tendency to the use of large conductors, and there is some 
prospect of the substitution of india-rubver as an insulating 
| mediam, in place of gutta-percha. ‘T'wo plans of india- 
| rubber insulation have been brought prominently forward, 
one of which is considerably cheaper, and the other con- 
siderably dearer, than insulation by gutta-percha. Ex- 
| perience only can determine the real merits of either, 
| During the year the extensive docks of the North- 
Eastern Railway Company, at Jarrow, as well as docks at 

Swansea and Newport, have been opened. Extensive 
| works have been completed also at the Southampton and 
| the Grand Surrey Docks. A scheme to establish vast 
| docks, and ship and engine repairing yards, at Northfleet, 
has been brought forward, but, from want of support, its 
| projectors were compelled to withdraw it. Mr. Brunlees 
has completed a cheap and substantial iron pier at South- 
port, the construction of which is similar to that of his 
celebrated railway viaducts over the estuaries of the Kent 
and Leven rivers. Mr. Evan Hopkins is constructing a 
wrought-iron picr also, upon the coast of Kimmeridge, 
Dorset. 

The main drainage works of the metropolis have been 
commenced, and considerable progress has already been 
made. In the north, the opening by her Majesty of the 
Loch Katrine Waterworks has been an important event 
for the people of Glasgow. The works, when fully com- 
pleted, are likely to cost nearly £1,300,000. English 
engineers also have within the year completed or com- 
menced waterworks at Copenhagen, Hamburgh, Stock- 
holm, and at Bridgetown, in Barbadoes. In the iron 
manufacture, the introduction of Mr. Bessemer’s steel into 
the metal market, is an event of great importance, and one 
from which great results may be expected. In the manu- 
facture of iron generally, there is an increasing tendency 
to the production of superior qualities, and it is to be hoped 
that in a few years, we shall have fully recovered the 
ground we occupied twenty years ago, when good iron was 
the rule, and poor iron the exception. Mr. Mushet has 
taken out a host of patents, covering almost all possible 
metalurgical combinations which can produce either iron 








or steel, and from these, if they possess any value, we may 
possibly hope for improvements in the future. 

The most important railway bridges opened during the 
year, have been the Victoria Bridge at Montreal—by far 
the greatest in the world; the Albert Bridge at Saltash, the 
great bridge at Cologne, and that over the Nile at Kafr 
Zyat. The two first-named bridges were commenced some 
years since by engineers whose preferences were well 
known, and whose plans were almost sure to be of an ex- 
pensive character. Although completed only during the 
past year, both these works belong to classes which are 
hardly likely to be adopted in future practice. The Saltash 
Bridge is not likely to be copied in any other structure, and 
the current practice is tending towards an abandonment of 
the tubular system. For spans under 200 ft., Warren’s 
girders appear to be every way as good and much cheaper; 
whilst for very wide spans, the lattice construction possesses 
all the advantages of the tubular system at a much less 
cost. The continued success of the Niagara Suspension 
Bridge, about which so many speculations have been 
hazarded, is a powerful argument in favour of the further 
application of the system. 

The partial substitution of wedge-surface frictional gear- 
ing, in place of toothed wheels and belted palleys, is an in- 
teresting instalment of engineering progress. Mr. Robert- 
son’s system has now been applied, for periods varying be- 
tween nine months and more than a year, to heavy iron 
rolling mills in Birmingham and in Lanarkshire and Ayr- 
shire. Most of the calico print-works also, in the neigh- 
bourhood of Glasgow, have adopted it to a greater or less 
extent. In new machinery for iron rolling-mills, the rim 
of the main fly-wheel is grooved, and gears by friction into 
a pinion, thus obviating the necessity of toothed gearing. 
By a very simple arrangement the largest frictional gears 
are readily turned upon their own bearings, a driving fric- 
tion-wheel being pressed against the face of the large wheel 
at a point nearly opposite to that at which the cutting-tool 
is at work. By a simple arrangement also, frictional gears 
may be engaged or disengaged, without any necessity of 
clutches or loose pulleys; and there can be no doubt that, 
for most of the more important applications of gearing, the 
frictional system is destined, within a few years, to su- 
persede all other modes of connecting the wheels of ma- 
chinery. 

Steam fire engines have made their appearance during 
the year in the streets of London, and it is to be hoped that 
their use may become general, and that the miserably in- 
efficient hand apparatus now relied upon may be altogether 
displaced. 

In the future, the general condition of affairs is hopeful. 
Trade is, in most respects, better than a year ago, and the 
circulars of the leading commercial houses have an en- 
couraging tone of confidence, Steamship and railway pro- 
perty has very much improved within the year; and the 
absence of speculative excitement in our principal branches 
of industry is no more than the healthy indication of pros- 
perity. 


BRANCH FROM THE BLACKWALL RatLway TO THE Lonpox Docks. 


wall Railway Company for a branch to the London Docks,—an 
arrangement which will require the sanction of a special meeting. 








—The directors of the London Docks are in treaty with the Black- | 


| 
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MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
December 27th, 1859. 
Wa. Farrsarey, Esq., F.R.S., &c., President, in the Chair. 


A Letrer having been read from Professor Christie, announcing his 
resignation of the office of secretary, a resclution was unanimously 
passed expressing the thanks of the society for the etlicient services 
he had rendered. 

Mr. Binney read a short communication, entitled “A few Remarks 
on the Building Stones used in Manchester.” 

A stranger visiting Manchester, on having his attention directed 
to the modern buildings in it, will doubtless notice the substantial 
nature of the bricks of which they are built. Of the stone employed 
for building, he will most probably be of opinion that it is not of the 
most enduring character for the climate and atmosphere it is subject 
to, and the unfair usage to which architects and builders think proper 
to test it. For, however well it may be established in theory that a 
sedimentary stone in a building ought to lie in the same position as 
that in which it was es deposited in the earth, unfortunately 
in practice architects will persist in attempting to make the stone 
accommodate itself to their designs of buildings, rather than design 
their buildings in accordance with the nature of the stones they have 
toemploy. No doubt beds of stone of great thickness and uniform 
composition are difficult to find, especially in sedimentary rocks, 
but still that is scarcely an excuse to place it on its end or at right 
angles to the planes in which it was deposited. 

Of late years a considerable number of experiments have been 
made as to the strength of building stones, just after they have been 
taken from the quarry, by pressure. This, no doubt, will give an 
idea of their power of resisting force at the time of the experiment 
being made, but it will give little evidence of the strength of a 
building stone after seme years of exposure to a climate and atmo- 
sphere similar to those which the building stones of Manchester are 
exposed to, without the stone is of a pure silica, or nearly so. In all 
stones which are subject to chemical decomposition, these experi- 
meuts will not surely guide us, 

Old buildings in country places remote from the smoke and gases 
of large towns are often adduced in evidence of the strength and 
durability of a stone to be employed in a manufacturing town, 
However well the dolomite of Bolsover Moor might endure the 
climate and atmosphere of Southwell, in Notts, as it is seen in the 
Minster there, or the triassic sandstone of Furness might endure in 
the abbey of that name, each seven or eight centuries, still it would 
be unreasonable to expect that either of those stones could resist the 
action of the moist climate of Manchester, and the atmosphere of a 
city in which about forty thousand tons of sulphur are annually 
burnt in the coal consumed in it, to say nothing of the gases given 
off by the numerous chemical manufactories and the exhalations 
from half a million of human beings, 

On examining the buildings of M , we find that the stone 
employed is chiefly from the middle and lower coal measures, the 
only instances of triassic or new red sandstones having* been used 
are, as I have been informed, the portico and St. Peter's Church, 
from the Oughtrington quarry, near Lymm, and the beautiful church 
lately built by Mr. Crowther at Moss Side, which is from Hollington, 
near Ashbourn. 

The cathedral was built from the of y 
Collyhurst, two rocks belonging to the upper part of the middle coal- 
field. These stones are both soft, and contain a large amount of cla 
and peroxide of iron. As you proceed further down into the midale 
coal-tield, you find the sandstones containing less iron in a state of 
peroxide and considerably smaller proportions of clay, still the stones 
are not suitable for outside. work, as they contain protoxide of iron, 
and sometimes sulphuret of iron, which are scarcely to be seen in the 
white sandstone when first obtained from the quarry, but on exposure 
to the atmosphere the iron becomes further oxidised, and the stone 
* bleeds” and becomes discoloured, as well as decomposed. It may 
be safely concluded that there is no quantity of good building stone, 
suitable for outside building in a city like Manchester, to be pro- 
cured from the middle coal-tield. 

The lower coal-field and the millstone grit yield the only good 
building stones for Manchester. ‘These strata comprise the beds 
lying under the Arley or Royley seam of coal and the limestone 
shale, and from their being generally found on the high land of the 
district, are known by the name of “ High Moor Stone.” 

As all the lower coal-tield and millstone grit beds have most 
probably been formed of the débris of granite or granitoid rocks, we 
find in them the proportions of silica, alumina, potash, iron, lime, 
and magnesia gencrally met with in those rocks. As a general rule 
the more pure silica the rock is composed of, the better building 
stone it is. A mixture of mica or clay causes the reck to be more 
schistose or flaggy, as well as softer. Two chief beds of flags, 
besides several smaller ones, occur in this division, namely, the 
— flag of Upholland, Catlow, and Holy Fold, lying between the 
Arley and Royley coals, and the lower flag or Bradshaw and 
Shawforth near Rochdale, lying under the rough rock and above the 
upper millstone grit. These flag beds yield the stone generally used 
for par point work. 

A tine sharp grained silicious grit is found sometimes above the 
gaunister coal, as at Ending Common near Rochdale, which makes a 
good building stone. 

A stone much used in building is the Halliwell, Woodhead Hill, or 
Lomax Wood rock, lying immediately under the salts or best coal 
of New Mills, 

The rough rock, generally known as Summit and High Moor 
Stone (the upper millstone of the geological survey), a stone 
much used in building, is of a coarser grain than the stones 
previously mentioned. It is composed of grains and rounded 
pebbles of translucent quartz cemented together with partly de- 
composed felspar and a little iron and manganese in the state of 
oxide. It is soft when first quarried, and works pretty freely, 
hardening when exposed to the air. As a building stone it is 
caren owing to its working much easier than the two millstones. 

’arbold, Horwich, Holcome till, Blackstone Edge, aud Werneth 
Low are good examples of the stone. 

‘The upper millstone of Holcome, Bank Lane, Todmorden, Saddle- 
worth, and Tintwistle isa hard and durable sandstone, composed 
chietly of silica. It is much harder to work than the rough rock 
and stands the weather better, but it is not in great use, owing to its 
being difficult to work. 

The lower millstone, as seen at Roecross and Rhodes Wood, Tint- 
wistle, and the lower part of Pendle Hill, contains some excellent 
building stones, but they are hard to work and therefore have not 
been much used, but it is, no doubt, one of the strongest and most 
durable stones of the series. In the lower parts of it are some beds 
of fine grained sandstone, freer to work than the upper beds. A 
most excellent bed of this description is found at Bailey, near 
Ribchester. 

In selecting a durable building stone for a town like Manchester, 
the more silica it contains the better. Iron or manganese in the 
state of protoxide, or sulphuret of iron, as well as clay, all damage 
the stone. The stones composed of silica cemented with silicates of 
soda, potash, lime, magnesia, or alumina, are all durable, but when 
clay or salts of iron form the cement the acids in the atmosphere 
have a very damaging effect on the building stones containing them. 

The sandstones from the lower coal-field in the neighbourhood of 
Halifax and Hudderstield, and generally known by the name of 
Yorkshire stone, are much used in Manchester, owing to their good 
colour and free working qualities. Many of our buildings in which 
these stones have been used show symptoms of decay, especially in 
the places where long pieces of stone have been required, and in 
mouldings and ornamental work. 

In some cases the sulphuric acid in the atmosphere has acted on 
the clay in these stones, and an impure sulphate of alumina huving 
been formed, it is washed by rain out of the stone, and the grains of 
silica in the latter soon crumble —+ 

In other instances, the water percolates down through the beds of 
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the stone placed on its end, until it reaches their bases, and then 
the frost in winter and the heat in summer expands the water and 
thus forces off lamine of stone, in addition to supplying acids to 
act on the stone as above named. F 

The under ledges of coping stones, although the stone of which 
they are formed is placed in its proper bedding, often exhibit 
evidence of decay. This seems to arise Son the moisture percolating 
the stone, and finding its way to the lower parts, which, owing to 
their being shaded from the sun, are nearly always wet, and thus 
prepared for the action of frost and heat, previously alluded to, 

It is surprising to tind so small a variety of building stones having 
been used in Manchester as those above noticed, and it is to be de- 
sired that the architects and builders of our city should try other 
descriptions of stone, when they can be had at a moderate price. 
It is difficult to say how the dolomitic limestones of the Permian 
group in Yorkshire, like those of Anston, would endure our climate 
and atmosphere; but, so far as my experience goes, no instances of 
them are to be found in our buildings. By the facilities which rail- 
ways now afford, one might have expected that some of the beautiful 
syenite of Shap, containing large crystals of felspar, or the grey 
syenite of Bootle and Kavenglass, would have made their appearance 
in Manchester, but to my knowledge none of them have been used. 
It is possible that they may not be known to our architects; but, 
most probably, the reason why the soft freestones of the coal 
measures are in such general use is that they are cheap and easily 
worked. My own impression is, that cheapness is more looked at 
both by architects and owners of buildings in selecting stone than 
durability of character. : 

Some ‘years since a good collection of the building stones of 
Lancashire was got together, and placed in the museum of the Geo- 
logical Society of Manchester, where they are open to public inspec- 
tion without charge. This might be increased with stones from the 
adjoining counties; and then, if the architects and builders of 
Manchester would associate together and devote a little time to the 
subject, we might expect to find a greater variety of building stones, 
and building stones of greater durability, than are at present to be 
met with in Manchester. In conclusion, the author of these hasty 
remarks begs to state, that it would give him much pleasure to afford 
such an association all the assistance in his power to discover the 
most suitable building stone for Manchester. 








Tue Frencn AGRICULTURAL ExuisitTion. — Preparations are 
being already made in the Palais de I'Industrie, Champs Elysées, for 
the great agricultural exhibition to take place next summer. Horses 
are to be admitted on that occasion. 

Srack Route Across THE AMERICAN ContTINENT.—James Ha- 
werth, President of the California Stage Company, states that he is 
prepared to enter into a contract with the Government, to run a 
daily mail between Sacramento City and St. Louis for £200,000 per 
annum, making the trip in fourteen days. 

Tue Granp Trunk Rauway.—On the 10th ult., 100 boxes of 
meat were forwarded from Cincinnati, U.S., a large city nearly 
1,000 miles inland, to Portland, direct for Liverpool. This was the 
first through shipment of goods from Cincinnati to Europe. 

Tue VicroriaA Brivce.—By the last American mail we learn 
that Messrs. B. P. Stockman and G. b. Bruce, civil engineers, had 
arrived at Montreal to test the condition of the Victoria bridge 
before it is handed over by the contractors to the Grand Trunk 
Railway Company. Mr. Robert Stephenson, a short time before 
his death, deputed these gentlemen to perform this, duty. ‘The 
bridge was opened for traffic on the 17th ult. 

New ArsENAL.—At a meeting of the Town Council of Birming- 
ham, on Tuesday afternoon, the mayor announced that it was the 
intention of the Government to establish a central arsenal, and that 
various sites had been spoken of as suitable. Birmingham being 
the capital of the midland districts, and also the centre of a net- 
work of railways, surrounded also by a great population, it was 
desirable, in the opinion of his worship, that these facts should be 
brought before the attention of the Government, and he suggested 
the presentation of a memorial to the Executive on the subject, 
which was agreed to. 

Waterworks At Bripcetrowy, BArsapors.—We learn, by the 
last mail from the West Indies, that the Bridgetown Water- 
works Company had commenced their works by taking a contract 
for the excavation of a grand reservoir at Grand View, near 
Pilgrim, 170 feet above the level of the sea, which is to receive from 
St. John’s 1,200,000 gallons of water, to be conveyed thence into 
the town. ‘This work is to be finished in four months, and mean- 
time contracts for constructing other reservoirs, supplying pipes, 
hydrants, stand-pipes, &c., had been taken; 800 tons of pipes were 
daily expected from England. 

Inrensity oF Frost in THE Arctic Recions,—In the interesting 
account of the M’Clintock expedition to the Arctic regions, whic 
appears in the first number of the Cornhill Magazine, it is stated that 
the spirits in the thermometer occasionally descended as low as 
40 deg. below zero of Fahrenheit’s scale, thus indicating (— 40 + 32) 
72 degrees of frost! At a point above this—viz. 71 deg. of Fabren- 
heit—quicksilver is frozen; spirit, however, is never congealed by 
the intensest cold. It will have been seen again, from our review of 
the Voyage of the Fox, that 80 deg. of frost, or 48 of Fahrenheit, was 
_ al by Captain M’Clintock and his crew, at the beginning of 

9. 

Surveys in New Zeacanp.—The authorities at the War Depart- 
ment are about to despatch a number of non-commissioned ofticers 
and men of the Royal Engineers to New Zealand, to be employed in 
making a careful survey, and in the engineering operations required 
to be carried on in that island. The men to be sent out will be 
selected from the companies now at head-quarters, Chatham, the 
men being allowed to volunteer for this service; and as each man 
will receive a considerable addition to his regimental pay and other 
advantages, the volunteers will be obtained without any difficulty. 
The namber of men to be despatched is 9 non-commissioned oilicers 
and 30 sappers. 

ImpKoveMENT IN Hackney Carriacrs.—Yesterday, in North- 
street, a really splendid addition to our ge | carriages presented 
itself, and the lonaty of form and colour, ong with c:pacious 
accommodation, excited considerable attention. ‘The inside is lined 
with crimson velvet, and the painting of the outside panels is tinely 
relieved by embossed mahogany in the form of basket or wicker- 
work. The effect is novel and pleasing, and gives a light airy 
appearance to what is really a very roomy carriage. It is often 
painfully ludicrous to observe the honest endeavours of cabmen to 
accommodate the ladies’ dresses on entry and exit, and it is pretty 
evident that in the construction of the present vebicle this expanding 
difficulty has been kept steadily in view. The names of “ W. and 
J. M‘Morran” are on the door; and we believe both design and 
workmanship of the carriage are the production of the Messrs. 
Maitland of this city.— Glasyow Herald. 

Tue Roya Cuarter Storm. — Rear-Admiral Fitzroy has 
ascertained that the storm which wrecked the Royal Charter was 
a horizontal cyclone, The area of its sweep was scarcely 300 miles 
in diameter. While the central portion was advancing northward, 
at an average rate of 20 miles an hour, the actual velocity of the 
wind was from 50 to nearly 100 miles an hour. At places westward 
of its centre, the wind appeared to “ back,” or “retrograde ;” shifting 
from east through north east, and north to north-west; while at 
places eastward of its central passage the apparent change, or veer- 
ing of the wind, was from east, through south-east, south, south- 
west, and west to north-west. From eastern parts of England the 
central portion of the storm moved northward and eastward, places 
on the east and north coasts of Scotland having strong easterly and 
northerly gales a day later than the middle of England. When the 
Royal Charter was wrecked, Elgin and Banfishire were not disturbed 
by wind. When it blew hard from east to north on that exposed 

coast, the storm had abated, or almost ceased, in the Channel, and 
on the south coast of Ireland. 








ON THE RESISTANCE OF GLASS GLOBES AND 
CYLINDERS TO COLLAPSE FROM EXTERNAL 
PRESSURE; AND ON THE TENSILE AND 
COMPRESSIVE STRENGTH OF VARIOUS 
KINDS OF GLASS. 


By W. Farrsarry, Esq., C.E., F.R.S., and Tomas Tare, Esq. 


Tue recently published experiments upon the collapse of tubes of 
wrought iron* led to results so novel, and so much at variance with 
the ordinary rules of practice, as to exemplify anew the caution and 
diligence which are requisite in investigating the physical laws of 
nature, in order to arrive at just conclusions in regard to the pro- 
perties of materials, and their most effective distribution for the 
purposes of construction. 

In the experiments alluded to, it was clearly shown that the pre- 
vailing ideas of the strength of vessels subjected to a uniform ex- 
ternal force were erroneous, and at variance with the laws of 
resistance to collapse under such circumstances, whilst, in practice, 
the prevalence of error in this matter had led to serious and some- 
times fatal accidents, arising out of the construction of vessels of 
inadequate strength to sustain the pressures placed upon them. 
These errors, it is hoped, need no longer be perpetuated. The ex- 
periments on wrought iron indicated a means of increasing the 
strength of boiler flues and other vessels of that material, subjected 
to a collapsing force, to any required amount; and this was the 
immediate practical application of the general law then discovered, 
that the strength of cylindrical vessels, exposed to a uniform ex- 
ternal force, varied inversely as the length between the rigid ends. 

The results deduced from the experiments on tubes composed of 
rivetted plates were so important as to suggest further inquiry, 
under the same conditions of rupture, but with other materials, 
differing in their physical properties from wrought-iron. The joints 
in the tubes employed in those experiments were defects, the influence 
of which might be determined by experiments upon homogeneous 
vessels. The ductile yielding character of wrought-iron suggested 
the extension of the experiments to hard, rigid materials, more 
capable of retaining their form under pressure. 

'o fulfil the conditions thus sought for, glass was selected for ex- 
riment, as a material —s totally in character from wrought- 
iron, and on that account well fitted to supply data for extending 
our knowledge of the laws of collapse. Of vitreous structure, rigid, 
elastic, and brittle, and of low tenacity, it possessed the further ad- 
vantage of being easily obtained and blown into homogeneous 
vessels of the required forms. But there were other reasons which 
had weight in making this selection Our acquaintance with the 
strength of glass, in the various forms in which it is employed in 
the arts and in scientific research, is very limited; and often as it is 
employed in circumstances in which it is exposed to pressure, few 
attempts have been made to register observations of its strength. 
Some researches on the density of steam at high pressures, now in 
progress, led to an examination of the subject, and added, to other 
reasons for testing its powers of resistance, the immediate necessity 
of knowing more of its properties before it could be trusted in those 
experimental inquiries. 

Our knowledge of the cohesive properties of glass is so defective, 
that, to arrive at satisfactory and complete results, it was deemed 
advisable to ascertain by direct experiment its tenacity, or resistance 
to a tensile strain, its resistance to a crushing force, and, in the 
form of globes and cylinders, to determine its resistance to an in- 
ternal bursting force, and to an external pressure tending to produce 
rupture by collapse. ‘The results of the experiments upon glass 
globes and cylinders will, it is believed, form decided contributions 
to our present knowledge relative to the laws which determine the 
strength of materials. One remarkable result is, that the law ex- 
pressing the resistance of glass cylinders to compression is precisely 
similar to that which has been established for sheet-iron cylinders. 

The glass experimented upon was of three kinds, known commer- 
cially as 

Best Flint-glass, 
Common Green Glass, and 
Extra White Crown-glass. 

The flint-glass, obtained from Messrs. Molineaux, Webb, and Co., 
Manchester, was made of sand, oxide of lead, and carbonate of 
potash, in the following proportions :— 


Sand iheash “ape aes 54 per cent. 
Red oxide of lead... 1.0 we we 22 per cent. 
Carbonate of potash... ... .. « 24 per cent. 


This glass is of a fine transparent character, fusible, and of a high 
specific gravity, due to the large per-centage of lead in its compo- 
sition. 

The green and crown-glass were odtained from Messrs. Chance 
Brothers, of Birmingham, and were made of sand, soda, and lime, 
in the following proportions :— 


Common Green Glass. 


Sand ee a 100 parts. 
Sulphate of soda wu. we wee one ++ 42 parts. 
Carbonate of lime... .. 45 parts. 


This is a hard infusible glass of a green ‘colour, ‘transparent, but ofa 
less density than the flint-glass. 


White Crown-glass. 


Sand a ae ee 100 parts. 
Carbonate of soda... ase eee ane a 
Lime en 8  «s 


A clear transparent glass, hard under the action of the grindstone, 
and highly infusible. 

The specific gravity of these different kinds of glass varies 
greatly ; the following table gives the result of several determi- 
nations :— 


Specific Gravity of Glass. 787) Mean. 
Best flint-glass woo ese cee cee 80787 2 annan 
Best flint-glass ... oe 3777 § 53-0782 
Common green glass ... 252791 o.5994 
Common green glass 2°5289 § “ “** 
White crown-glass_.. 2°4498 } 24504 
White crown-glass ... 2-4510 § “"*? 


Section 1.—Tenaciry oF Guass. 

A few experiments were made upon the tenacity of glass, by 
tearing specimens asunder by a direct tensile strain. “These results, 
however, owing to the following circumstances, are not so satisfac- 
tory as could be wished. In breaking glass by the Fig .), 
method adopted for other materials, namely, by , 
suspending weights to it, there is danger that its ()% 
= rigidity and brittleness may occasion its (7 
racture before the entire cohesive force has been 
balanced by the strain applied, from the vibration of 
laying on the weights. In the experiments upon 
globes, however, in which a uniform water pres- 
sure was employed, the tenacity of the glass was 
ascertained with more accuracy, and any failure in 
the present experiments is therefore the less to be 
regretted. ‘The glass to be broken by a tensile 
strain was obtained of the form shown in Fig. 1, 
drawn smaller at the middle to secure fracture at 
that part. These specimens were fixed in a pair of [VF 
wrought iron shackles, and rested by their shoul- [Sd 
ders upon a thick india-rubber washer, placed on the turned faces of 
the shackles. 
and a scale-pan attached to the lower shackle. 
added, with the greatest care, till the specimen fractured. 
manner the following results were obtained :— 





Weights were then 
In this 





* Philosophical Transactions, 1858, pp. 389-413. 





In this state they were suspended to a firm support, | 


Experiment 
Least diameter ... 
Least aren... o. one nee 0255 09. in. 
Breaking weight, 583 lb. = 2286 Ib. per sq. in. 
The fracture took place at a, Fig. 1, and presented a regular 
smooth convex surface. No notch had been cut in this specimen. 


Experiment 2.—Annealed Flint-glass. 
Least diameter 0°50 in. 
Least area 0°196 sq. in. 


Breaking weight, 499 lb, = 2540 lb. per sq. in. 

Broke in the notch at b, Fig. 1, which in this case was cut by the 
grindstone. It is possible that the exterior coat of glass may be 
stronger than its core, in which case the above specimen was 
weakened. In the next experiments the specimens were drawn 
thinner by heat. 

Experiment 3.—Common Green Glass. 
Least diameter ... 0°53 in. 
Least area ee wee ane ++» 0°220 sq. in. 
Breaking weight, 639 lb. = 2896 Ib. per sq. in. 
Experiment 4.— White Crown-glass. 
Least diameter ... 0°54 in. 
a +++ 0°229 sq. in. 
Breaking weight, 583 Ib. = 2545 Ib. per. sq. in. 

Broke at shoulder a, Fig. 1. 

The following table exhibits, at one view, the results of these ex- 
periments, which, notwithstanding the objections to the method by 
which they were obtained, appear to be consistent with each other :— 


Tase I.—Tensile Strength of Glass Bars. 





| ‘4 a 
Area of speci- |Brkng. wt,,| Penacity per square iach. 











Description of Glass. |men, in inches.) in Ibs. in Ibs. | in tons, 
ia | 9255 et 
Flint-glass ...... } 0°196 499 | 2540 113 
Green glass. . ee 0°220 639 | 2896 1°29 
Crown-glass .. 0°229 583 2546 14 








It may be observed here, in anticipation, that the tensile strength 
is much smaller in the case of glass fractured by a direct 
strain in the form of bars, than when burst by internal pres- 
sure in the form of thin globes. This difference is, no doubt, 
mainly due to the fact that thin plates of this material 
generally possess a higher tenacity than stout bars, which, 
under the most favourable circumstances, may be but imperfectly 
annealed. There is also a considerable 
discrepancy between the strength of green 
and crown-glass when in the form of 
bars and when in the form of globes. In 
the case of the bars, the results are as 
10 to 1:13 in favour of green glass, 
whilst in the case of the globes the re- 
sults are as 1°0 to 1-2 in favour of 
the crown-glass. These discrep- 
ancies may, however, be accounted 
for from the different condition of 
the material in relation to annealing 
in the two cases, or from an imper- 
fect bedding of the specimen, causing 
a distortion of the strain out of the 
direction of the axis of the speci- 
men, or from accidental vibration in 
laying on the weights. 

Section I].—Resisrance or GLAss 
TO CRUSHING. 





The next series of experiments 
was instituted with a view of de- 
termining the powers of resistance 
of glass to a direct crushing force. 
The specimens subjected to expe- 
riment were small cylinders, Fig. 2, 
varying in length from 1 in. to 
2 in., and about three quarters of 
an inch in diameter. They were 
placed for the purpose of crushing 
within the box a, Fig. 3, thin pack- 
ings of soft lead being interposed 
between the glass and the parallel 
crushing surfaces of the box and 
its solid steel piston 6; in this way 
a firm and uniform bearing surface 
was secured, and the crushing force ‘is 
was applied perpendicularly in the 
dizection of the axis of the specimen, Fig. 3 exhibits the general 
arrangement of the crushing apparatus, consisting of a lever A, 
8 ft. long, supported on a strong cast-iron base B, B. The crushing 
force obtained by placing weights in the scale-pan hung at the ex- 
tremity of the lever is transmitted through the piston 6, to the 
specimen to be crushed, ec. 

















Flint-glass Cylinders,—Experiment 1. 


Diameter ... ... . ~ an 0°85 in 
Area a 0°5,674 sq. in. 
Height 1:0 in. 


Placed between india-rubber packings. 

This specimen having been slightly fractured at an early stage in 

the experiment, it was taken out and the fractured side ground flat 
preparatory to another trial. 


Experiment 2. 





FiC.4. 
The same specimen as in Experiment 1. 
ee ee 0°85 in. 
Height of segment (0d)... 0°78 in. 
EL: wile Gea ak | Sk de 0°555 in. 
Height of specimen cas 1-0 in. 
Weights added, Total weight, Weights added, Total weight, 
in Ibs. in Ibs. in lbs. in Ibs. 
1,321 1,321 224 10,569 
2,080 B,A0L 224 10,793 
896 4,297 224 11,017 
896 5,193 224 11,241 
896 6,089 224 11,465 
896 6,985 224 11,689 
896 7,881 224 11,913 
148 224 12,137 
77 22 2,36 
448 9,225 § Frac- 2 12'585 
224 944g ¢ tured. 112 12\697 
224 9,673 112 12,809 
224 9,897 112 12,921 
224 10,121 112 13,033 
224 10,345 Crushed 


Fractured with 9,225 Ib. = 16,621 Ib. per square inch. 
Crushed with 13,033 lb. = 23,483 Ib. per square inch. 

It will not be necessary again to repeat in detail the steps by 
which the weights were augmented, as these were similar in every 
case. In the succeeding experiments the weights at which the 
specimens fractured and crushed are alone given. 

Experiment 3. 

Diameter ... ose 0°69 in. 
Area... , 03739 sq. in. 
eee 

Fractured with 11,465 lb. — 30,661 Ib. per sq. in. 
Crushed with 13,033 lb, = 34,854 Ib. per sq. in. 
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Experiment 4.* 
ove 0°70 in. 
0°3848 sq. in. 


Diameter ... 
oo ese 
Height. ... ... ... -.. oo 1°55 in. 
Crushed suddenly with 5,193 lb. = 13,494 Ib. per sq. in. 
Experiment 5. 
sea | 
pe ee +. 0°541 sq. in. 
ae 3) : 
@rushed suddenly with 14,241 Ib, = 20,775 Ib. per sq. in. 
Experiment 6. 
WRN one oc cee wee, oor, ORR in. 
ATOR one wee 0°3681 sq. in. 
aa ee 
Crushed with 11,913 lb. = 32,803 lb. per sq. in. 
Green Glass Cylinders.— Kaperiment 7. 
NE a5 nos en, soe, ws, 
ere 
Fractured with 6,933 lb. = 14,888 Ib. per sq, in. 
Crushed with 10,516 lb. = 22,583 lb. per sq, in. 


Experiment 8. 


Diameter .. 
c oe a ) 
FSS =. ; 
Fractured with 8,126 Ib. = 17,883 lb. per sq. in. 
Crushed with 15,891 lb. = 35,029 Ib. per sq, in. 
Experiment 9. 
Diameter his cea * eee 0°79 in. 
ATOR... coe coe one 0°4901 sq. in. 
Nia: sae. ek. ee. ces eee ; 
Sustained a weight of 18,634 lb, = 38,315 1b, per sq. in. 
without being crushed. At this point the deflection of the lever 
was so great, that it was considered dangerous to proceed. On re- 
moving the specimen to a heavier lever, it crushed with a force of 
12,000 lb. The larger weight, however, had been fairly supported. 
Crown-glass Cylinders. 

The two cylinders of crown-glass were slightly rounded towards the 
edge of the bearing surfaces, which reduced the area directly sub- 
jected to the crushing force. It is therefore probably most accurate 
to take the less area in reducing the results. 

Experiment 10, 
{ "72 in. at middle. 
10°68 in. at ends. 
0°363 sq. in. 


a 


Area ww. 
Height ob. 48). ae ee, P 
Crushed suddenly with 14,100 Ib. = 38,825 Ib. per sq. in. 
Experiment 11. 
(0°80 in. at middle. 
0°76 in. at ends. 
Area ces wee 0°454 sq. in. 
ee ee ee) 
Crushed suddenly with 10,516 lb. = 23,181 Ib. per sq. in. 
Arranging the above results together, we obtain the following 
general table of the results of the experiments :— 


Diameter ... 


TaBLE JI.—Summary of Results of Experiments on the Resistance 
of Annealed Glass Cylinders to Crushing. 



































32 ge lise |i 
anti 25 =a2e 2 sed ,'| 
or 7 of zs 53 E23 gz 
“| Bae} 5 See | 
ben ES Of e765 
j | ee 
( 1°00 | 0°555 9,225 13,033 | 16,62 
; ? ‘00 | 0374 | 11,465 | 13,031 | 30,661 
Flint-glass -- )| j-¢9 | 0541 | —— | 143) —— | 
l 205 | 0363 | —— | 11,9.3 — | 
(| 1:00 | 0-466 | 6,933 | 10,516 , 14,888 | 22.583 
Green-glass ..4 | 1°50 0°454 8,126 | 15,891 17,883 | 25,029 
) 200 | 0-490 — | 18,634 — | 39,015 
| |, —— | _—$—_— ——__] — 
‘ | 1.0 "454 —— | 10,516 — 23,181 
Crown-glass .. {| Lo 0°363 cae | 14,100 ane 38,825 


Taking the means of the above values, and reducing the weights 
to tons, we have :— 


TABLE III.—Mean Compressive Resistance of Glass. 


Crushing weight \ Mean crushing 

















Height of | vege be ogg FPS brig 
Description of cylinder in} per square inch, welg at per square in. 
glass. Sa — — : 
} in Ibs. in tons, in Ibs. in tons, 
an ‘| 1-0 29,168 | 13021 | ) 
Flint-glass......4/ 16 20,775 9274 27,582 12 313 
20 32,803 wou | § 
ne wate “7 10 22,583 10081 | ) 
Green-glass .... 15 35,029 15°628 | } 31,876 14°227 
20 | 38,015 16971 |) 
ee eae 10 23,181 10°48 rer 
Crown-giass....{] J°9 | Sy's95 | iy-ase } 31,003 13°840 


The mean resistance of glass to a crushing force is therefore, from 
the above experiment, equivalent to 13°460 tons per square inch. 
Assuming the above numbers to represent the comparative values of 
each kind of glass, and taking flint-glass as the standard, we have 
their respective strengths as follow :— 

Green-glass ... ... 1,152 
Crown-glass ... ... 1,124 
Flint-glass 1,000 

The specimens were crushed almost to powder from the violence 
Of the concussion, when they gave way; it however appeared that 
the fractures occurred in vertical planes, splitting up the specimen 
in all directions. This characteristic mode of disintegration has 
been noticed before, especially with vitrified brick and indurated 
limestone. The experiments following on cubes of glass which were 
exposed to view during the crushing process, illustrated this subject 
further: cracks were noticed to form some time fFIG.3. 
before the specimen finally gave way; then these 
rapidly increased in number, splitting the glass 
into innumerable irregular prisms of the same height 
as the cube; finally these bent or broke, and the; 
pressure, no longer bedded on a firm surface, de- 
stroyed the specimen. The annexed ideal sketch, 
Fig. 5, may give some notion of the fractures of a 
cube, supposing all the particles were restored to their position after 


crushing. 
(To be continued.) 


























Raiways 1s Cuitt.—We learn by the last South American 
mail that work on the railroad to Santiago had been resumed 
beyond Quillota. A large contractor is Ovalle, late minister of 
finance. A French engineer, named Salles, had come out for two 
years, at £3,000 a year, to superintend all railroad operations for 
the government over and above all the other engineers. He was 
about going over the line to Santiago, vid Tabon, to compare the 
two routes proposed. Mr. Lloyd still continues on the work as 
chief engineer. 





¥ This experiment is so evidently anomalous, that there can be little 
doubt that the bedding surfaces were not parallel; hence this result is 
omitted in the following averages. 








NOTES AND MEMORANDA. 


Tyres without welds are in extensive use on the continental 
railways. 

Unper heavy traffic, railway chairs are crushed nearly through 
the sleepers. 

Tue tide at London Bridge rises 17 ft, and at extreme high 
springs 22 ft. 

Sreamers for the conveyance of cattle are about to be adopted on 
the Erie Canal, U.S. 

In some of the American coasting propellers, the slip of the screw 
is as much as 60 per cent. 

STEAM-BRAKES are in use on the locomotives of the St. Germain 
and Auteuil Railways of France. 

Jor and intermediate chairs of 42} 1b. weight are in use on the 
London and North-Western line. 

Ix Germany, wooden railway-bridges are not allowed by the 
official administration of railways. 


Tus cost of fuel burnt in the Peninsular and Oriental Company's | 


steamships is about 10s, per mile run. 


On some of the American railways twenty-four tons of dead 
weight are carried for every ton of passengers. 


Tue Northern and Lyons, Railways are the only ones in France 
of which no portion is laid with a single line of rails. 


On the Orleans Railway, of France, when the profits reach 8 per 
cent., 15 per cent. of the surplus is reserved for the employés. 


Every passenger in a French railway train is by law entitled to 
a space 18 in. in breadth, 26 iy, in depth, and 4 ft. 10 in. in height. 


A WoopEN steamboat, the Saratoga, recently sunk iy one of the 
American rivers, had been running constantly since the year 1825, 

CROCKERYWARE was invented in the year 1309, and the manu- 
facture of glass was introduced into England in 1457, or more than 
400 years ago. 

Tus specific gravity of glass is very variable. Best flint-glass 
has a specific gravity of 3°0787. White crown glass has a specitic 
gtavity of 24498. 

Tuc officers of the Orleans Railway of France state that the tyres 
in use on the engines of that line serve for a mileage of 124,200 
miles, before being worn out. 

On the German railways signal cords are extended along the 


| whole length of the train, to enable the guards to communicate 
| instantaneously with the drivers. 


Wuerg, on the English railways, 34 Ib. of coke are burnt per 


| train mile, at a cost of 2-9d., 32 lb. per mile are burnt on the 
| German railways at a cost of 48d. 


Tue engines of the steamship Alma, made by John Bourne and 
Co., had a stroke of piston of 3 ft. 6 in., and made 100 revolutions, 
equal to 700 ft. of piston, per minute. 


Ilich pressure steam is so instantaneously condensed in some of 
the best arrangements of surface condensers that no perceptible rise 
of the vacuum gauge can be distinguished. 


Tue remarkable triangular bridge at Croyland was mentioned in | 


a royal charter of the year 943, although the present structure is 
believed to date only from the 14th century. 


A sYONE GIRDER, formed of several voussoirs, extends between 
the towers of Lincoln Cathedral. The depth of the girder at the 
abutments is 20 in., and at the crown only 11 in. 


Frve of the locomotives of the Central Railway of New Jersey, 
U.S., have been titted with apparatus for magnetising the rims of | 


the driving-wheels, and thereby increasing their adhesion to the 
rails. 

Tue price of marine screw engines in the north is from £36 to 
£42 per horse power. On the Thames the prices range from £50 to 
£55. Paddle engines are about £5 per horse power dearer than 
screw engines. 

Piymoutiu Breakwater is 5,310 ft. long at low water line. It 
was commenced in August, 1812, and completed in March, 1841. 
It is computed to contain 3,369,261 tons of stone, and its cost was 
nearly £1,500,000. 

Some of the best varieties of flint-glass are made from 54 parts 
sand, 22 red oxide of lead, and 24 of carbonate of potash. 
green glass is made from 100 parts sand, 42 of sulphate of soda, and 
45 of carbonate of lime. 


Tue paddles of the Great Eastern are 13 ft. long by 3 ft. wide. 
On the run to Southampton they were reefed so as to reduce the 
extreme diameter of the wheels from 56 ft. to 51 ft. The slip of 
the wheels was 14 per cent. 


On the Western Railway of France there is, in addition to the 


engine-driver and fireman, an inspector who rides upon the enyine, 
and who attends, as far as possible, to the general observance of 
signals or accidents made from or happening to the train. 

Tue cost of converting the surfaces of rails into steel, by Mr. 
Dodd's process, is 25s. a ton. Rails thus converted have withstood 


the passage of 100 trains per day for three years without appreciable | 


wear. This result has been observed at London Bridge Station. 

In the boilers of the Great Eastern there are but 17 square feet of 
tube surface for each square foot of grate,—the proper proportion 
being at least 35 to 1. The chimneys for each 400 square feet of 
grate are but 6 ft. in diameter, or less than one-half the proper size. 


Tue Commissioners of Patents are the Lord Chancellor, the 


Master of the Rolls, the Attorney-General for England, the Solicitor- | 


General for England, the Lord Advocate for Scotland, the Solicitor- 
General fur Scotland, the Attorney-General for Ireland, and the 
Solicitor-General for lreland, 


CuantReyx, the sculptor, is said to have been applied to, some 
40 years ago, to carve the figure-head of a steam vessel; but after 
seeing some specimens of ship carving by the late Mr. Archibald 
Robertson, of Glasgow, he declined the work, stating that he could 
not equal that of Mr. Robertson. 


Tut London and Birmingham Railway was begun May 14, 
1833, and opened September 17, 1838. The London and South 
Western line was opened May 21, 1838; the Great Western in June, 
1838; the Eastern Counties, June 20, 1839; the South Eastern in 
May, 1842; and the Great Northern, August 7, 1850. 


Tue engines of H.M. steam vessel Encounter work up to 2 effective 
for every one of nominal horse power. In the engines of the 
Agamemnon the proportion is as 3 to 1; in the Undine, 4to 1; in 
the Banshee 5 to 1, and in the Eltin6 tol. The engines of the 
Banshee, of 350 nominal horse power, work up to a greater eflective 
power than those of the Retribution of 800 neuninal horse power. 


Tne following rule is in force on the German railways: “In 
the waiting-rooms of each station, or in each booking-office, 
properly-bound books, with the seal of the company fastened to a 
string running through all the leaves, must be kept open for any 
complaints that travellers may think themselves authorised to enter 
therein, with the statement of their name, rank, and residence sub- 
joined.” 

Some of Krupps’ cast-steel axles have been run on American 
railways for a distance of nearly 200,000 miles each, with a reduction 
by wear of but 4 in. of the diameter of the journals. These axles 
weigh but two-thirds as much as iron axles of the same strength, 
and hence the saving of 1 cwt. on each is equal, for the whole 
distance run, to a saving of 10,000 tons carried one mile, which, et 
ped $d. per ton, is £21,or much more than the entire cost of the 
axles. 
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Tur Royat Maw Packer Sration 1x tHE West Iypres.—A, 
number of letters have oepennet on the desirability of removing the 
steamship station of the Royal Mail Company from St. Thomas to 
the Virgin Gorda Sound, or to Falmouth in ne island of Antigua, 
or to some other port more healthy, and to which the approach is 
more safe than that of St. Thomas. In many instances also the 
mail company have been compelled to send their steamera to the 
United States at considerable risk for repair. 


Proposep CentTRAL RarLway TERMINUS IN Farrinepon STReet. 
—At a recent meeting of the inhabitants of the ward of Farringdon 
Without, the following resolution was passed with only a few 
dissentient voices:—" That in the opinion of the meeting the con- 
struction of the proposed extension of the London, Chatham, and 
Dover Railway to a central station in Farringdon-street, and a 
junction with the terminus of the Metropolitan Railway in Victoria- 
street, will be of the greatest public importance, and highly 
beneficial to the City of London, especially to the two wards of 


| Farringdon.” 


TeLecrarn CABLE ACRoss THE Strarrs OF GiBRALTAR.—There 
has been some delay owing to bad weather, and afterwards to breakage, 
in the laying of the remnant of the Atlantic cable which came here 
in the Tweedside, to connect the Spanish and African coasts, 
To-day (21st December), however, all difficulties were overcome. At 
a little before 10 this morning the Tweedside left Tarifa, paying out 
the wire, and at 2 p.m. the connexion was completed, and messages 
were sent to Madrid, Paris, and London, Colonel Gurrea, of General 
O’Donnell’s staff, assisted at the whole of the operation.—Ceuwia 
Correspondence of the Times, 


Movement or Troops spy Raitway.—A system for the trans- 
mission of large bodies of troops by railway in the most expeditious 
manner having been organised by Mr. P. D. Finnigan, manager of 
the London, Chatham, and Dover Railway, and submitted to the 
Duke of Cambridge, a practical illustration of the method was 
successfully made recently at the Chatham station, where a number 
of the troops from the garrison were drawn up. By order of Major- 
General Eyre a detachment of ninety-six men, not including non- 
commissioned oflicers, was marched into the station, and drawn up 
in front of three second class carriages, when, Mr. Finnigan having 
explained his principle and given a practical illustration of the same 
to Brigade-Major Gordon, the men were ordered to disengage their 
knapsacks and take their places in the carriages, which after two or 
three attempts they were able to do with the greatest ease and 
regularity, the whole number taking their seats in less than one 
minute. By Mr. Finnigan's system the whole proceeding is arrangeil 
with the greatest regularity, and, as it is a question, not of numbers, 
but of carriage accommodation, the movement being simultaneous, 
it mattezs not whether a train is composed of thirty carriages and 
960 men, or of only three carriages and ninety-six men, as it can be 
tilled and started in less than three minutes from the time of the 
arrival of the troops at the station. 

Tus Caxapa Granp Trunk RatLroap.—The following state- 
ment exhibits the length and dates of opening of the several parts 
of this line :— 
yhen opened, Miles, 
April, 1847_—x Su 
Aug,, 1852s, 6 
July, 1853s 30 
Nov., 1854. v6 
Dec., 1855... 41 


Montreal to St. Hvacinthe .. .. .. «. 
St. Hyacinthe to Sherbrooke on 
Sherbrooke to Province Line 

Richmond to Quebec .. .. «. 
Chaudiere Junction to St. Thomas 


Brockville to Montreal Nov., 1855 125 
Toronto to Guelph .. July., 1856 50 
Toronto to Oshawa .. .. .. «. «+ «+ Aug, 1856 33 
Oshawa to Brockville .. .. .. «. eo Oct, 1856 .. 176 
Guelph to Stratford ee es Nov., 1856 .. of 
Stratford to London «+» Sept., 1858 .. 3t 
St. Mary's to Sarnia .. «- Nov., 1858... 70 


St. Thomas to River du Loup ad +» +» Nov, 18% ee 73 
Junction of main lnss with Vietoria BrdG® } opened txt month 


Total, within the province .. .. .. «. t7u 
Province line to Portland oc 08 ee ee 186 
Sarnia (Port Huron) to Detroit .. .. .. .. 60 245 








Total length of line .. o. 66 oo av so ee ‘os OD 
Tributary to this great maiz artery are the following lines :— 
Miles, 
Hamilton and Toronto Railway... .. .. 1. os os oe oe 
TUUGEE IEE, 90 0s 0s eo ce se ee om 86 08 608 
London and Port Stanley .. .. se 00 6s 00 08 6G OD 


Cobourg and Peterborough... .. .. .. ss os of of « @ 
PeesesspG OMe ac ve 10 0c ce ce oe ce ce oe 
Port Hope, Lindsay, and Beaverton... .. .. «.. « we oe 48 
Brociville and Ottawa .. ar ae . 6 
EE xn. 40, 30.. Os. Oe 00 0h ie ee dn oe ae ee 
Perhaps to these we ought to add the Buffalo and Lake Huron, 
from Stratford to Goderich .. .. .. ss os of es oe 
Great Western Railway, Paris to Hamilton .. 2% 


Hamilton and Port Dover, newly completed to Caledovia.. “e 17 
Total .. « @ 


Foreign And CoLoniat Jorrres. —Our system of submarine 
telegraphs continues to make wonderful progress. The port of 
Singapore has been united with Java by a cable to Minto Banca, 
and continued thence to Batavia. The line, when its various 
branches have been completed, will connect Java, Borneo, Sumatra, 
and the other islands in the Straits of Sunda, and Malacca and the 
Java Sea, into one commercial community in hourly correspondence 
with each other. This work will assume greater importance whea 
our telegraph communication with the East is completed vid Alex- 
andria, Suez, Calcutta, and Singapore.—The last advices from the 
Cape Colony state that the Cape Town and Wellington Railway 
was making considerable progress. The colonial Government have 
decided upon laying down a telegraphic wire between Cape Town 
and Simon’s Town.—The Repertoire de Chimie Pare et Appliquée 
mentions a new application, discovered by M. Sacc, of the salts of 
zine to the bleaching of paper and tissues. ‘he chloride of lime, 
employed for the purpose, on being brought into contact 
with one of these salts, forms a hypochlorite of zinc, which 
it seems greatly promotes the operation of bleaching.—Experi- 
ments have been made at Vincennes with cannon on a new 
model for the naval service, in presence of commissioners specially 
appointed by the Minister of Marine. Great precautions were 
adopted to prevent accidents, and fortunately none took place.— 
The Belgian Government has determined to send its American 
mails by England and Canada.x—An English company has under- 
taken to lay a submurine telegraph between Toulon and Algiers, but 
the work is to be delayed by permission of the French Government 
until May next, in consequence of the late violent storms in the 
Mediterranean.—A match between a New York ani a V’hiladelphia 
steam tire-engine for 2,000 dols. has been arranged, the loftiest 
stream to take the money. —Lieutenant Jullien, a scientific officer of 
the French navy, has written a work, just published, entitled, 
“Courants et Révolutions de l'Atinosphere et de la Mer,” in which 
he puts forward a new theory on the inevitable periodical retura of 
a cataclysm similar to that known under the name of the Universal 
Deluge. ‘The author starts from certain facts, some of which are 
generally known, viz.—1. That the isothermal lines of the highest 
temperature are unequally distributed between northern and 
southern hemispheres, the space they occupy in the former being 
about the double of that which they occupy south of the equator, 
so that the southern hemisphere is iderably colder, especially 
towards the pole, than the northern one; 2. That the accumulation 
of ice at the antarctic pole is much more considerable than at the 
northern; 3. That the earth performs the shortest portion of its 
revolution, viz., that nearest to the perihelion, much more rapidly 
than the other, and at that period of the year which comprises the 
autumn and winter of the northern hemisphere. He then proceeds 
to establish that the southern and northern hemispheres must be 
alternately submerged at intervals of about 10,500 years, and that, 
as that of the south is now under the wane, so that of the north will 
be submerged. 
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Scnoor For FeMALe StupEents, GOWER-STREET.—The following 
Minute, has been passed recently by the Lords of the Committee 
of Council on Education:—“ Lords proceed to consider 
the position of the School for Dewale Students at 37, Gower- 
street. Originally, female classes were held in the School of 
Design in Somerset House. Owing to want of accommo- 
dation, it was removed into separate premises in the Strand, 
opposite Somerset House. Outgrowing these premises, a house 
was hired for it in 1851 at 37, Gower-street, at a rental of 
£125 per annum, which, together with the taxes, repairs, and fur- 
niture at £97, amounts to £222 per annum; and is paid by the 
department. In addition, the department bears the cost of cleaning, 
lighting, and a messenger, estimated together to cost about £130 
per annum; and the total contribution of the State exceeds 
£500, incurred on behalf of a school which can only be considered in 
the light of a Metropolitan District School. The students’ fees 
cover, for the most part, the cost of instruction, but are in- 
sufficient to pay the local expenses. As the State bears no 
part of the local expenses in the district schools of the metro- 
polis, ‘the school at Gower-street is to that extent an unfair 
competitor with them. For all the requirements of female students 
whose means are limited, the various district schools do, or may, 
afford ample and cheap opportunities for study. My Lords consider 
that the time has arrived when the department should no longer be 
charged with the local expenses which in other cases are paid by 
the voluntary principle, and that if the school at Gower-street is to 
be maintained, some voluntary agency must undertake its local 
management. ‘Towards accomplishing this the department will 
give every aid in its power; but it should beclearly understood that 
the rent and local expenses of the school will cease to be paid by 
the Government in the course of next year, and that if no voluntary 
agency should come forward the school will be closed.” 

AMERICAN SreamBoATs.—Going aboard at a late hour in the 
evening, the scene which presented itself to our eyes was novel in 
the highest degree. Painted a pure white, as nearly all American 
river steamboats are (for the anthracite coal burned under their 
boilers makes no smoke whatever), the enormous mass of the vessel 
rose like a giant iceberg above the water. Hurrying over the broad 
gangway, we found ourselves in a crowd of nearly seven hundred 
passengers, more than one-third of whom were ladies. We were 
upon the main deck, although under a lofty ceiling, over which was 
a grand saloon of palatial proportions and magnificence. Was it 
possible there ould be accommodation for such a throng? A 
surging mass of broadcloth, overtopped by an apparently floating 
crust of polished hats, had invaded the ticket-office, or “ Captain’s 
office,” as it was designated by a glittering sign-plate over the 
entrance. And beneath the broad blaze of the deck-lamps, every 
hat seemed gleaming with a determination to be first at the window. 
But, thanks to the energy of the clerks, this congestion of clamorous 
humanity was rapidly dissolved ; satistied faces emerged constantly, 
and outstretched kands triumphantly bore off the berth-tickets, and 
state-room keys, for which asphixiation had been braved, limbs 
imperilled, corns tortured, and the integrity of good coats sadly 
violated. Looking aft, a broad entrance, flanked with gilded 
columns and luxurious drapery, opened to the ladies’ saloon—a 
sanctum sanctorum not to be profaned by the footsteps of a bachelor, 
although steamboat etiquette was not so strict, nor steamboat 
regulations so inflexible, as to forbid the momentary presence there 
of gentlemen accompanying their wives or other fair charges to be 
entrusted to the care of the stewardess. On either side of this 
entrance were broad staircases descending to an immense lower 
cabin, along the sides of which were more than 400 berths. The 
supper tables were tlien set out with a degree of splendour 
for which an English traveller would be altogether unpr pared. 
Nearly amidships, on the main deck, a grand staircase, sweeping 
both to the right and left, conducted to the great saloon, «r 
state-room hall, nearly 300 ft. in length, several yards in width, and 
having an upper gallery, with a second storey of state rooms—a 

lofty arched ceiling, glazed with ground and coloured glass, and 
supported by richly carved columns, covering the whole. In its con- 
struction, this steamboat (the New World) is totally unlike anything 
ever seen in British waters. It is of enormous size. Originall 
376 ft. long, it was afterwards lengthened to 468 ft. over all. With 
a breadth of beam of 50 ft., the main deck is extended by means of 
platforms, or “ guards,” projecting over the water to the full width 
across the paddle-boxes, or 85 ft., being thus wider than the main 
deck of the Great Eastern. Yet the vessel, which is flat-bottomed, 
with bilges nearly or quite square, draws only 5} ft. of water, the 
whole displicement being about 2,500 tons, and the immersed 
mid-section 275 square feet. All American boats have wooden bulls— 
and, how to stiffen such a vast and shallow craft, flat-bottomed as 
Noah’s Ark? ‘There are no tubular cells, no “double skins,” nor 
is there a hundred-weight of boiler-plate, excepting in the boilers 
themselves, in the whole structure. As if to increase the strain, the 
boilers—weighing, with water, 75 tons each,—are placed upon the 
“ guards” outside the hull, and of course several feet above the load 
line. To make tue whole as rigid as a tubular girder, two enormous 
arched trusses, placed one over each side of the hull, extend over 
nearly 350 ft. of the length of the boat. These great bows, like the 
arches of a bow-string bridge, are connected to king posts and queen 
posts, and strapped and fastened so that the whole is as stit! as a 
mav-of-war ‘Then there are four or tive large king posts, or masts, 
stepped upon the keel, and carrying the weight of the projecting 
“guards” by long diagonal tension rods. These masts carry no 
spars, booms, or rigging of any kind, all of which would be so 
much top hamper, worse than useless, at a speed of twenty 
miles an hour. These posts, like nearly all the rest of the 
woodwork, are go a dazzling white and surmounted by 
gilded balls. The lines of the hull are very sharp, and at 
twenty-two statute miles an hour, a speed not unfrequently attained, 
there is only a thin spurt of water, breaking into spray, to mark the 
keen entrance of the ‘cut-water.” And how is this leviathan pro- 
pelled? The engine is as peculiar as any other part of the vessel. 
In the eastern waters of the United States nearly all steamboats 
have single cylinder engines, some of which are of enormous dimen- 
sions. ‘Lhe whole of the machinery occupies a narrow longitudinal 
bulkhead in the middle of the boat, broad passages being left at the 
sides on the lower, main and saloon decks. Our boat, the New 
World, has a single 76-in. cylinder, with the unprecedented stroke 
of piston of 15 ft.; the paddle wheels being 44} ft. in diameter, each 
having thirty-eight paddles 12 ft. long. The cylinder is placed 
upright, with lofty guides overhead, the piston rod being ccnnected 
to one end of an immense lozenge-shaped “skeleton” or trussed 
beam, which vibrates at the rate of seventeen strokes a minute, at 
an extreme elevation of perhaps 50 ft. above the water. The 
plummer blocks of this beam are carried on the summits of two 
reat timber frames, shaped like the letter A, which bear on the 
ttom timbers of the hull, more than’ 40 ft. below. The steam 
ressifie is from 40 Ib. to 45 1b. per square inch, and is cut off at a 
ittle more than half stroke, the effective power at seventeen revo- 
lutions being that of 2,100 horses, and the revolving speed of the 
20 ae of the paddle wheels twenty-seven statute miles an 
1our. One boat, the Metropolis, has a cylinder of 105 in. diameter, 
the stroke being 12 ft. This is 4} in. larger and 2 ft. longer than 
either of the Persia’s cylinders, and 2 in. larger and 3 ft. longer 
than either of the great cylinders of the La Plata. Among the 
swift boats, the Francis Skiddy, a large vessel, is said to have run 
at a rate of upwards of twenty-four miles an hour; the Alida and 
the Reindeer were once celebrated for nearly the same speeds, and a 
new boat, the Thomas F. Way, has recently run from the Dey- 
street pier, New York, to the Centre-street wharf, Newark, a 
distance of nearly thirty miles, in one hour thirteen minutes, or at 
the rate of nearly twenty-four miles an hour. One of the best 
peculiarities of American steamboat engines is the balance, or 


double-beat, steam valves, which work with very little resistance, 
and enable the engineer to start his engine, working the valves at 
tirst by hand, with hardly more effort than a child could exert. 
The whole appearance of the engine and boiler department is as 
unlike as possible to that of an English boat, and is characterised 
indeed by a degree of splendour and a wealth of labour-saving 
appliances such as only an American steamboat can present 





GRAVELEY’S 


SEA WATER APPARATUS. 


PATENT DATED 28TH May, 1859. 


THE illustration represents an apparatus for cooking, roasting, and 
baking, and for purifying and serating sea water, constructed 
according to the invention of Wm. H. Graveley, of Upper East | 
Smithfield. E is the fire-place; E!, E!, are the furnace bars; F is | 
the furnace door; G is the ash-pit; K is an ordinary tubular boiler, | 
which is surrounded by an air tube, or by a thick packing of felt H, 
as shown ; K1 is another boiler which surrounds or encases the felt 
and tubular boiler K; M is a dome or steam chest, which is fitted to 
the boiler K and receives the steam generated therein through a pipe 
L; I is a perforated plate placed near the upper part of the dome ; 
J is a steam pipe for the passage of steam, to drive the engine N, 
which is fixed on the upper part of the whole apparatus, and is in- 
tended to keep up a constant supply of sea water to the boilers K and 
K', and to the condenser; M! is another and smaller dome, placed in | 
the interior and at the lower part of the larger one; it is perforated 

at its lower part, as shown at a, a; through which perforations, | 
steam, and any salt water that may rise with it, enter the small | 
dome M'. 3} is a globular valve, into the seating of which a pipe c | 


enters, which carries off the salt water just mentioned to the boiler | from the boiler. 








K'. 
boilers O, O. f 
just described, it also contains a perforated plate I', an internal 


Steam from a pipe d enters a space formed round the cooking 
M!! is another dome or steam chest, similar to that 


dome P, which is perforated as before, and a globular valve 6; eis a 
pipe fitted to the upper part of the dome M, through which steam 
passes to be condensed. his pipe ¢ leads into a water cistern f in 
communication with a refrigerator g surrounded by cold sea water. 
The condensed steam circulates through the pipes of the refrigerator, 
and finally enters a filter, from which it is drawn off pure water by 
a pipe A, which is furnished with a tap. Atmospheric air is drawn 
into the dome M" for the purpose of aerating the water through a 
pipe, which enters the side of the said dome. A jet of steam is ad- 
mitted into this pipe in a downward direction, through a pipe leading 
from the dome M, for the purpose of creating a draught for the air. 
The products of bustion, after passing through the flues of the 
tubular boiler, enter other flues formed at the end of the apparatus, 
and thereby heat the baking ovens R, R, after which the products 
pass off to the chimney T. i is a brine cock for discharging water 

















Fic. 1 shows, in plan, a ship-lifting apparatus, the invention of 
C. E. Amos, of the Grove, Southwark. Fig. 2 shows, in sectional 
elevation, the dock with the floating apparatus carrying the ship ; 
and Fig. 3 is a cross section of the dock, showing the lifting appa- 
ratus and the ship in end elevation. a, a, is the floating platform, 


consisting of a pontoon formed with air-tight chambers or compart- | 


ments, or it may be several air-tight pontoons connected together. 
When four pontoons are used to form the platform (that being the 
number preferred for raising an average sized vessel) they are 
securely bolted together, and the interior of these four pontoons will 
then form separate air-tight chambers. Upon the platform thus 
constructed is placed the cradle 6, 6, which is to carry the ship while 
under repair. 
¢, of any suitable construction, is fitted for the admission of water | 
into the air-tight chambers and discharge of water therefrom, and to 
facilitate the discharge of the water from the chambers when the 
platform is lying on the bottom of the dock, slide valves c* are 
provided at the sides or ends of the chambers. These chambers are 
connected by means of flexible pipes d,d, with air pumps e¢, ¢, 
situate in pairs at opposite sides of the dock. The air-pumps are 
each worked by an independent steam engine f, /, for the purpose 
of injecting air into the chambers at a sufficient pressure to expel 
the water through the open valves in the pontoons and thus render 





In the bottom of each division of the platform a valve 
' 


AMOS’ SHIP LIFT 


PATENT DATED 25TH May, 1859. 


FIG.4. 


| the same buoyant when required. The valves are mounted on a stem 
which is tapped and works through a tapped socket in a cross-head, 
as shown in Fig. 4. The valve-stems project upwards through the 
platform, and are operated by a winch or spanner, for the purpose of 
opening or closing the valves as required. The platform is connected 
by means of chains or ropes to windlasses g, g. 

In operating with this apparatus, the platform, with the cradle 
attached thereto, is first sunk by allowing the air-chambers to fill 
with water, the valves c, c, being opened for that purpose, and an 
escape for the air being provided through the flexible air-pipes. 
The vessel to be lifted on to the cradle is then floated over the plat- 
form, and the chains of the windlasses having been attached to the 

latform, and the air-pipes connected with the air-pumps, the wind- 
asses are set to work. These windlasses may be driven by friction 
couplings of any approved construction, and thus the maximum of 
strain put upon the lifting-chains will only equal the predetermined 
amount they were to receive. The pumps being meanwhile thrown 
into action, they will force air into the chambers and thereby expel 
the wa'er through the open valves c, c. Buoyancy will thus be 
given to the platform, and, aided by the pull of the chains, the vessel 
will be raised out of the water. The valves ¢, ¢, are now to be 
closed, and the platform will then retain its elevated position, and 
may, if sequives, be doated with its load out of the dock. 
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SAMUELSON’S ROOT CUTTER. 


PATENT DATED 28TH May, 1859. 


EIG.vh. 
In a former patent, granted to B. ; 
Samuelson, of Banbury, for im- 
rovements in a for as 
applicable more especially 
tot ties known as “Gardner's Tur- 
nip Cutters,” he provided open- 
ings in the plates against which 
the roots rest whilst being cut, 
through which — the dirt 
detached from such roots, and small 
chippings pass, instead of being 
mixed with the cut pieces; but 
Mr. Samuelson has found that 
some dirt, stones, and chippings 
pass through the knives and cylin- 
ders of Gardner’s and other cylin- 
der root cutters with hollow knives, 
to the interior of the barrel, and so 
become mixed amongst the useful 
pieces; some dirt will also adhere 
to the cut roots, all of which has 
a tendency to produce scouring 
in the animals consuming the 
roots. : 
The present invention consists in 
making the spout or hopper, from 
which the cut roots are ultimately 
discharged, with a fixed or vibrat- 
ing screen or screens instead of 
solid, as heretofore ; and they (that 
is, the screens) may, if desirable, 
be made longer than the spout 
hitherto used. The said screens 
are so fixed or suspended that the 
pieces of a proper shape for con- 
sumption shall pass along the sur- 
face, whilst the dirt and chippings 
fall through the openings. The 
patentee prefers to make the screens 
with bars sharp at the edges, so as to abrade any dirt not pre- 
viously detached from the roots. 
Fig. 1 is a side view, and Fig. 2 an end-view of Gardner's turnip 
cutter, with portions of the framing removed to show the cutting 
eylinder. A is the frame or stand; B and C are the hoppers for re- 
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ceiving the roots which are to be cut, and enclosing the cylinder 
D is the cylinder or barrel, with knives or cutters a fixed on its 
periphery; this cylinder revolves with its axle c in the bearings d; 
F is the screen on to which the cut pieces of root fall as they are 
discharged from the lower part of the cylinder at E. 








MIDDLESHIP’S PROPELLER, 


PATENT DATED 23KD Marca, 1859. 


Tne illustration represents a side elevation, partly in section, of a 
screw propeller, constructed, mounted, and worked according to the 
invention of William Middle8hip, of Grove-terrace, South-grove, 
Mile End. a, a, are the arms or vanes of the screw propeller. These 
arms are hollow, and communicate at their inner ends with the 
hollow shaft 4, on which they are mounted. This hollow shaft is 

rovided at b* with openings to allow water to flow from the shaft 
into the arms, and from thence the water passes out through holes 
in the face of the blade, as seen ata*. The shaft 4 is mounted in 
suitable bearings, and at its opposite end it carries a crank c, which 
being connected with a steam engine or other prime mover admits 
of the shaft b and screw a being actuated in the ordinary manner. 
The hollow part of the shaft 6 passes through a hollow bearing d, 
and at this point is provided with a number of holes as at 0’, 
whereby water supplied from the pipe e to the space fof the hollow 
bearing d may be admitted to the interior of the shaft 6. The pro- 
peller may be enclosed in a conical or other conveniently shaped 
casing, at the outer end of which a three-way pipe should be 
provided with a suitable cock or valve, whereby the effluent water 
might be directed either in a line with the keel, or at right angles 
thereto, as required for mancuvring the ship. The operation of the 





several parts is as follows:—Motion is communicated to the shaft } 
and screw a by actuating the crank, and the screw having been set 
in motion, water is pumped ——_ the pipe e and hollow bearing d 
into the shaft 5, and issues from the blades of the screw aout of the 
openings a* from which it issues with force, and by its action 
against the water surrounding the screw, the issuing water will 
materially assist the rotation of the screw, and consequently its 
propelling power. 

e casing is to be used when it is desired to place the propeller 
within the vessel, but this casing may be dispensed with, and the 
— placed outside, and attached to the stern framing as usual. 

‘o obtain an oblique discharge of the water, the holes a* are drilled 
in a direction oblique to the face of the blades; and in order to be 
enabled to reverse the action of the screw, the apertures, which are 
circular holes of 1 in. diameter and 1 in. apart, are arranged in a 
direct line across the face of the arms or blades, and are made on 
both sides of the screw, and from either set of these openings, that 
is, from the >penings either at the front or back of the blades, the 
water is made to issue, according to the direction in which it is de- 
sired to rotete the screw. The direction of the water in the arms 
may be reg ‘Jated by slides, fitted internally across the end of each 
arm in wh th they are made to move freely. These slides would be 
divided ino oblique spaces to correspond with the apertures of dis- 
charge, ard supported at each end by pistons and rods whereby they 
would be worked. 


EVANS’ WINDING APPARATUS. 
PATENT DATED 18TH May, 1859. 


Fia. 1 is a side elevation of a portion of the framework of a winding 
engine for mines and pits, showing the improvements of Samuel 
N. Evans, of Wolverhampton, adapted thereto; Fig. 2 is an eleva- 





tion of the apparatus, to one end of which the skip is to be attached, | 


and te the other end the winding rope; Fig. 3 shows the position of 
the mechanism when the skip has been raised sufficiently high, and 
the winding up continued so as to produce overwinding. ‘The plate 
which encloses the mechanism is removed at Figs. 2 and 3. 

A, A, is a portion of a framing of wood to be placed at the mouth of 
a mine or pit: B, a pulley over which the winding rope C pases to 
the winding engine, which may be of the ordinary kind; D, astaple 
to which the rope C is to be securely fixed, the said staple being con- 
nected to the locking apparatus, Figs. 2 and 3, the construction of 
said apparatus being as follows:—E is a metal case; F, F, sliding 
bolts; (4 G, levers for actuating the bolts F, F; 1, a locking plate, 
of which there are two, one being represented by dotted lines at 


Figs. 2 and 3; K, a recess to receive the staple D, said staple having 
a hole formed through it as at d, Fig. 6, to receive the inner ends of 
the bolts F, F; L, L, are slides to keep out dirt. The operations of 
this mechanism are as follow :—Suppose the locking apparatus to 
be in the position exhibited at Fig. 1, and the rope to be connected 
thereto by the staple D, as at Fig. 1, and the skip also connected 
thereto; suppose, also, the skip in the act of being raised or wound 
up, and that due attention has not been paid to stop the winding- 
up motion when the skip has been raised sufficiently high from the 
mouth of the mine or pit, the effect will be as follows:—The pro- 
jecting ends g of the levers G, G, coming into contact with the 
ring M, will be depressed thereby; this movement will depress the 
ends n of the levers N, and lift the opposite end of said levers, and 
also the locking plates I, until they come free of the stops é, after 
which the tail pieces A of the levers G, G, acting against the semi- 
circular part * of the bolts F, F, will pull such said bolts back into 
the position exhibited at Fig. 2, thereby disengaging the staple D 
and the winding rope from the aforesaid locking apparatus, thus 
eaving the skip suspended from the ring M by the outer ends of 








the bolts F, F, resting thereon, as at Fig. 3. The part 1 of th 
levers G having now disengaged the endsn of the levers N, th 
locking plates I will now descend by the action of the springs z on 
the pins 3, fixed therein, and lock the bolts F, F, in the position re- 
presented at Fig. 2; a reverse movement of the levers G, G, (which 
may be effected by hand), will disengage the bolts F, F, from the 
ring M. The locking apparatus may now be lowered, and the 
staple D be again connected thereto as before, and in this manner 
and by these means accidents at mines and pits arising from over- 
winding may be avoided in a simple and efficient manner. 


In order to ensure the proper action of the aforesaid locking 
apparatus as it comes into contact with the ring M, it is J 
to make the part 2 of the locking plate I inclined as at Fig. 2, so 
that in the event of the framing A giving way or sinking, by which 
the ring M would not be hestesntel, and would therefore only act 
on one of the levers G, G, and thus fail to detach the _— by 
making the part 2 inclined, as above stated, less action of the levers 
| G, G, is required to release the locking plate I, and thus the drawing 
back of both of the bolts is ensured, notwithstanding the ring M is 
not in a horizontal position. 





Brazittan Rar.ways.—The Emperor of Brazil rode over the first 
section of the Bahia and San Francisco Railway, on the 3ist of 
October, with a large suite, and was much pleased with the works. 


Quick Stramsuir Passace.—The steamship De Soto lately made 
the passage from New Orleans to New York, including nine hours 
detention at Havannah, in 6 days 10 hours, the shortest time in 
which the passage has ever been made. 


New Guy.—Colonel Colt has invented a revolving shot gun. It 
is said that upon a late trial of this valuable gun, at a distance of 
50 yards, it put 175 pellets in a circle of 12 inches diameter, pene- 
trating 75 sheets of ordinary brown paper, the shot used being No. 6 
shot, 1{ ounces and 2 drachms of powder to each charge. The 


gun | 


is a five-shooter.—New York 7 ne. 


LETTERS TO THE EDITOR. 
(We do not hold owrselves responsible for the opinions of our 
Correspondents.) 


SUBMARINE TELEGRAPHY. 


Str,—It is always a safe line of argument to deal in generalities and 
assertions, and this is just the course your correspondent “ Fair 
Play” has adopted. Four cables, which I named in my last letter 
as having failed through defective insulation, he asserts have failed 
from other causes ; but he is either unwilling, or unable, to specify 
the four cables he refers to, or the causes which have led to their 
failure, and he arrives at three conclusions, each equally incon- 
gruous in themselves. First, that there is only one cable which can 
be said to have failed through defective insulation, and that was not 
the fault of the gutta-percha, but the false economy of the engineer. 
Secondly, that “Insulator” has been writing in ignorance of the 
subject, which the engineers of the different lines could easily 
correct. And, lastly, that gutta-percha has not failed as an insu- 
lator. Such assertions as these are no answer to the facts con- 
tained in my letter; they are facts patent to everyone—not only to 
the public, the engineers he refers to, but to the Gutta-percha 
Company themselves. To talk of only one cable having failed 
through defective insulation is sheer nonsense. In my letter I 
merely gave a list of the cables which have been made and failed 
within the last two years. The following is a list of all the cables 
which have either been lost in submersion or failed after sub- 
mersion :— 





Miles. . Remarks, 
1852. Port Patrick and Donaghadee 24 { oe ~ ee cut and aben- 
1855. Newfoundland and Cape Breton 85 Lost in submersion. 
1856. Sardinia and Africa... .. .. 4 Do. 
» Italy and Sicily... .. .. 5 Bad insulation. 
1897 ++ 880 Lost in submersion. 


. Atlantic Cable .. 
858. Do. oe ° 
Defective insulation ; parted in 


Candia and Alexandria .. attempting to underrun. 


{ 


1859, Do. + « 340 Do, do, 
1850. Doverand Calais .. .. .. 24 Bad insulation. 
1852, Port Patrick and Donaghadee 24 Do. after submersion. 
» Holyheadand Howth .. .. 64 Do. do, 
1854, Do. ee 64 Do. do. 
Failed aft, sabmersion through 
1863, England and Holland 110 f ee ee 8 
2 Do. ee 119 Do. do, 
” Do. = © a 
r, ; Failed 6 months after submer- 
1855. Wallachia and Crimea .. 340 { sion through def. insulation, 
» Crimeato Eupatoria .. .. 60 Do, do. 
» Turkey to Wallachia + 175 Do, do. 


New Pri 
Ang -_ —— 124 Failed through bad insulation. 


1858. Valentia and Newfoundland .. 2,026 Bad insulation, 
Malta and Cagliari ee eo 380 Do. 

Malta and Corfu ee 
» Sardinia and Africa.. . 
1851. Doverand Calais .. .. 24 2 miles bad, lately repaired. 
1853. Dover and Ostend oof yas Gees er ee, ee 


1859. Point LynasandG.Orme’s Head 15 Bad, not repaired. 
1858. Tasmania to Australia 240 { ee now being 
re 


* 60 Do. 
80 Do. 


” - 


England and Guernsey .. .. 110 Failed, but been repaired. . 
»» One section of tle Red Sea Cable 750 Bad insulation, bein repaired. 
1859. Isle of Man to St. Bees .. .. 30 Failed, b en repaired. 


Such facts speak for themselves. As to my want of knowledge 
on these points, I would suggest that the best way to prove that 
would be to disprove the facts therein shown. There always is, and 
always has been, a disposition on the part of companies and 
engineers to lay the blame of the failure of their cables upon any- 
thing but the right cause. In their reports it is always mechanical 
defects, mechanical injuries; and yet, in spite of this, they go on 
and make the very next cable of a similar construction, thereby 
appearing either very ignorant or very inconsistent. 

When the Atlantic cable failed, we all know the persistency there 
was to make it appear that the cable had received an injury in a 
particular place; some parties were so peculiarly clever, that they 
could point out, within a few inches, the particular spot where the 
cable had become damaged. Had the truth really been stated, that 
the insulation of the cable had failed, there would have been great 
consternation amongst the public, and submarine telegraphs would 
have been in still worse odour than they are now. This report 
answered its purpose for the time—it lessened the shock of the 
failure, and now it would be impossible to find a man knowing any- 
thing of the subject, or possessing the slightest claim to intelligence, 
who believes anything about rm ded in that cable, but that the in- 
sulation of it failed, and those who know the cable best never had a 
contrary opinion, And this is to say nothing of the doctoring going 
on even in the cables that are yet working. The insulation of a 
cable becomes bad, it gets worse until it is next to impossible to 
work through it, and then for some time currents are kept on the 
line until the conductor at the faults becomes oxidised over; a slight 
film of insulation is formed by the oxide of copper, which answers 
the purpose for a short time, when the cable is again doctored in the 
same way, and so it goes on doctoring and working until the con- 
ductor at those points is entirely gone, and there is an end of it. No 
one pretends that this state of things is owing to mechanical injuries, 
and “ Fair Play” must be wonderfully ignorant of submarine tele- 
graphs, if he is not aware that more than three-fourths of the cables 
= to be working are cnly kept alive in this way, and owe con- 
siderably more in the way of insulation to oxide of copper than to 
gutta-percha. 

If gutta-percha has not failed as an insulator, why the 101 
patents taken out to supply a want well known to exist, of some- 
thing which shall be a Potter insulator. Is it not a notorious fact 
that the complaints on all sides had become so loud and strong 
against gutta-percha, after the failure of the Atlantic and other 
cables, that the Gutta-percha nyt to save themselves, had to 
mo some improvements, and place layers of compound between 
the layers of gutta-percha, and, even since, have been compelled to 
invent some further improvements? If gutta-percha has not failed 
as an insulator, why the twenty thousand pounds of public money, 
which is being spent by the Government upon experiments? or why 
the Government committee, sitting every day to hear evidence 
relative to improving the insulation of submarine cables? or why 
the want of confidence to induce the public to prefer investing their 
money to carry out undertakings at the furthermost ends of the 
earth, in preference to submarine telegraphs? Is it through cables 
being liable to mechanical injuries? Of course not; no one but 
“Fair Play” could ever suppose it did. Mechanical —— are 
things always within our reach, bad and defective insulation is a 
thing beyond our reach, and hence the no-confidence movement. 
There cannot be the shadow of doubt but that gutta-percha has 
failed as an insulator—under ground, all admit, because hundreds of 
miles can be seen any day which have been taken up utterly 
decayed—under the sea, some dispute, because some pieces have been 
taken up and are not decayed. It is quite true that gutta-percha 
does not decay under water, but it is equally true that it does not 
remain a perfect insulator. There is no occasion for your readers to 
go to cables to prove this. Place a mile of gutta-percha covered wire 
in water at a moderate depth, and you will not find it by many 
degrees as perfect in twelve months as the day you submerged it. 

It is quite true that gutta-percha does not to any extent absorb 
water, but it is equally true that it is very porous. Gutta-percha 
does not absorb water bor avery good reason ; one of the things essen- 
tial to its tenacity being that it should be manufactured in water, 
which is masticated into every particle ef it; and the consequence is, 
that the moment you apply any heat beyond a very moderate tempera- 
ture, or as you increase that temperature, the water masiicated in 





the particles of gutta-percha is set free, and, to all intents and 
purposes, at a temperature of 100 deg. to 120 deg., instead of being a 
non-conductor it becomes a conductor; and this is the very reason 
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the stone placed on its end, until it reaches their bases, and then 
the heat in summer ex the water and 
thus forces off laminw of stone, in addition to supplying acids to 


the stone, and finding its way to the lower parts, which, owing to 
their shaded from the sun, are nearly always wet, and thus 
prepared for the action of frost and heat, previously alluded to, 


It ee nd so small a variety of building stones having 
been used in Manchester as those above noticed, and it is to be de- 
sired that the architects and builders of our city should try other 
—— of stone, when they can be had at a moderate price. 
It is It to say how the dolomitic limestones of the Permian 
group in Yorkshire, like those of Anston, would endure our climate 
and 3 but, so far as my experience goes, no instances of 
them are to be found in our buildings. By the facilities which rail- 
ways now afford, one might have expected that some of the beautiful 
syenite of Sh containing large crystals of felspar, or the grey 
syenite of Bootle and Ravenglass, would have made their appearance 
in Manchester, but to my know! none of them have been used. 
It is possible that they may not be known to our architects; but, 
most probably, the reason why the soft freestones of the coal 
measures are in such general use is that they are cheap and easily 
worked. My own impression is, that cheapness is more looked at 







both by architects owners of buildings in selecting stone than 
durability of cha ; 

Some years good collection of the building stones of 
Lancashire w. her, and placed in the museum of the Geo- 


logical . hester, where they are open to public inspec- 
tion without charge. This might be increased with stones from the 
adjoining counties; and then, if the architects and builders of 
Manchester would associate together and devote a little time to the 
subject, we might expect to find a greater variety of building stones, 
and building stones of greater durability, than are at present to be 
met with in Manchester. In conclusion, the author of these hasty 
remarks begs to state, that it would give him much pleasure to afford 
such an association all the assistance in his power to discover the 
most suitable building stone for Manchester. 


Tue Frencu AGricuLTUuRAL Exuisrrion. — Preparations are 
being already made in the Palais de I’ Industrie, Champs Elysées, for 
the great agricultural exhibition to take place next summer. Horses 
are to be admitted on that occasion. 

Sract Route across THE AMERICAN ConTINENT.—James Ha- 
werth, President of the California Stage Company, states that he is 
prepared to enter into a contract with the Government, to run a 
daily mail between Sacramento City and St. Louis for 4:200,000 per 
annum, making the trip in fourteen days. 

Tue Granp Trunk Ramway.—On the 10th ult., 100 boxes of 
meat were forwarded from Cincinnati, U.S., a large city nearly 
1,000 miles inland, to Portland, direct for Liverpool. This was the 
first through shipment of goods from Cincinnati to Europe. 

Tue Victoria Brmcre.—By the last American mail we learn 
that Messrs. B. P. Stockman and G. b. Bruce, civil engineers, had 
arrived at Montreal to test the condition of the Victoria iridge 
before it is handed over by the contractors to the Grand Trunk 
Railway Company. Mr. Robert Stephenson, a short time before 
his death, deputed these gentlemen to perform this duty. ‘The 
bridge was opened for traffic on the 17th ult. 

New ArsenaL.—At a meeting of the Town Council of Birming- 
ham, on Tuesday afternoon, the mayor announced that it was the 
intention of the Government to establish a central arsenal, and that 
various sites had been spoken of as suitable. Birmingham being 
the capital of the midland districts, and also the centre of a net- 
work of railways, surrounded also by a great population, it was 
desirable, in the opinion of his worship, that these facts should be 
brought before the attention of the Government, and he suggested 
the presentation of a memorial to the Executive on the subject, 
which was agreed to. 

Waterworks At Bripcerown, BArBADoEs.—We learn, by the 
last mail from the West Indies, that the Bridgetown Water- 
works Company had commenced their works by taking a contract 
for the excavation of a grand reservoir at Grand View, near 
Pilgrim, 170 feet above the level of the sea, which is to receive from 
St. John’s 1,200,000 gallons of water, to be conveyed thence into 
the town. This work is to be finished in four months, and mean- 
time contracts for constructing other reservoirs, supplying pipes, 
hydrants, stand-pipes, &c., had been taken; 800 tons of pipes were 
daily expected from England. 

Iyvensity or Frosr in THE Arctic ReGioxs.—In the interesting 
account of the M’Clintock expedition to the Arctic regions, which 
appears in the first number of the Cornhill Magazine, it is stated that 
the spirits in the thermometer occasionally descended as low as 
40 deg. below zero of Fahrenheit’s scale, thus indicating (— 4 + 32) 
72 degrees of frost! At a point above this—viz. 71 deg. of Fahren- 
heit—quicksilver is frozen; spirit, however, is never congealed by 
the intensest cold. It will have been seen again, from our review of 
the Voyage of the Fox, that 80 deg. of frost, or 48 of Fahrenheit, was 
registered by Captain M’Clintock and his crew, at the beginning of 
1899. 


Surveys 1n New Zeacanp.—The authorities at the War Depart- 
ment are about to despatch a number of non-commissioned officers 
and men of the Royal Engineers to New Zealand, to be employed in 
making a careful survey, and in the engineering operations required 
to be carried on in that island. The men to be sent out will be 
selected from the companies now at head-quarters, Chatham, the 
men being allowed to volunteer for this service; and as each man 
will receive a considerable addition to his regimental pay and other 
advantages, the volunteers will be obtained without any difficulty. 
The number of men to be despatched is 9 non-commissioned officers 
and 30 sappers. 

Improvement IN Hackney Carriaces.—Yesterday, in North- 
street, a really splendid addition to our hackney carriages presented 
itself, and the beauty of form and colour, along with capacious 
accommodation, excited considerable attention. ‘Lhe inside is lined 
with crimson velvet, and the painting of the outside panels is finely 
relieved by embossed mahogany in the form of basket or wicker- 
work. The effect is novel and pleasing, and gives a light airy 
appearance to what is really a very roomy carriage. It is often 
painfully ludicrous to observe the honest endeavours of cabmen to 
accommodate the ladies’ dresses on entry and exit, and it is pretty 
evident that in the construction of the present vehicle this expanding 
difficulty has been kept steadily in view. The names of “* W. and 
J. M'Morran” are on the door; and we believe both design and 
workmanhship of the carriage are the production of the lessrs. 
Maitland of this city.— Glasgow Herald. 


Tue Roya CHarter Storm. — Rear-Admiral Fitzroy las 
ascertained that the storm which wrecked the Royal Charter was 
a horizontal cyclone. The area of its sweep was scarcely 300 miles 
in diameter. While the central portion was advancing northward, 
at an average rate of 20 miles an hour, the actual velocity of the 
wind was from 50 to nearly 100 miles an hour. At places westward 
of its centre, the wind appeared to “ back,” or “ retrograde ;” shifting 
from east through north-east, and north to north-west; while at 
places eastward of its central passage the apparent change, or veer- 
ing of the wind, was from east, through south-east, south, south- 
west, and west to north-west. From eastern parts of England the 
central portion of the storm moved northward and eastward, places 
on the east and north coasts of Scotland having strong easterly and 
northerly gales a day later than the middle of England. When the 
Royal Charter was wrecked, Elgin and Banffshire were not disturbed 
by wind.- When it blew hard from east to north on that exposed 
coast, the storm had abated, or almost ceased, in the Channel, and 
on the south coast of Ireland, 





ON THE RESISTANCE OF GLASS GLOBES AND 
CYLINDERS TO COLLAPSE FROM EXTERNAL 
PRESSURE; AND ON THE TENSILE AND 
COMPRESSIVE STRENGTH OF VARIOUS 
KINDS OF GLASS. 


By W. Farrnary, Esq., C.E., F.R.S., and Tuomas Tare, Esq. 


Tue recently published experiments upon the collapse of tubes of 
wrought iron* led to results so novel, and so much at variance with 
the ordinary rules of practice, as to exemplify anew the caution and 
diligence which are requisite in investigating the physical laws of 
nature, in order to arrive at just conclusions in regard to the pro- 
perties of materials, and their most effective distribution for the 
purposes of construction. 

In the experiments alluded to, it was clearly shown that the pre- 
vailing ideas of the strength of vessels subjected to a uniform ex- 
ternal force were erroneous, and at variance with the laws of 
resistance to collapse under such circumstances, whilst, in practice, 
the prevalence of error in this matter had led to serious and some- 
times fatal accidents, arising out of the construction of vessels of 
inadequate strength to sustain the pressures placed upon them. 
These errors, it is hoped, need no longer be perpetuated. The ex- 
periments on wrought iron indicated a means of increasing the 
strength of boiler flues and other vessels of that material, subjected 
to a collapsing force, to any required amount; and this was the 
immediate practical application of the general law then discovered, 
that the strength of cylindrical vessels, exposed to a uniform ex- 
ternal force, varied inversely as the length between the rigid ends. 

The results deduced from the experiments on tubes composed of 
rivetted plates were so important as to suggest further inquiry, 
under the same conditions of rupture, but with other materials, 
differing in their physical properties from wrought-iron. The joints 
in the tubes employed in those a were defects, the influence 
of which might be determined by experiments upon homogeneous 
vessels. The ductile yielding character of wrought-iron suggested 
the extension of the experiments to hard, rigid materials, more 
capable of retaining their form under pressure. 

‘o fulfil the conditions thus sought for, glass was selected for ex- 
periment, as a material differing totally in character from wrought- 
iron, and on that account well fitted to supply data for extending 
our knowledge of the laws of collapse. Of vitreous structure, rigid, 
elastic, and brittle, and of low tenacity, it possessed the further ad- 
vantage of being easily obtained and blown into homogeneous 
vessels of the required forms. But there were other reasons which 
had weight in making this selection. Our acquaintance with the 
strength of glass, in the various forms in which it is employed in 
the arts and in scientific research, is very limited ; and often as it is 
employed in circumstances in which it is exposed to pressure, few 
attempts have been made to register observations of its strength. 
Some researches on the density of steam at high pressures, now in 
progress, led to an examination of the subject, and added, to other 
reasons for testing its powers of resistance, the immediate necessity 
of knowing more of its properties before it could be trusted in those 
experimental inquiries. 

Our knowledge of the cohesive pant of glass is so defective, 
that, to arrive at satisfactory and complete results, it was deemed 
advisable to ascertain by direct experiment its tenacity, or resistance 
to a tensile strain, its resistance to a crushing force, and, in the 
form of globes and cylinders, to determine its resistance to an in- 
ternal bursting force, and to an external pressure tending to produce 


rupture by collapse. The results of the experiments upon glass 
globes and cylinders will, it is believed, form decided contributions 


to our present knowledge relative to the laws which determine the 
strength of materials. One remarkable result is, that the law ex- 
pressing the resistance of glass cylinders to compression is precisely 
similar to that which has been established for sheet-iron cylinders. 

The glass experimented upon was of three kinds, known commer- 
cially as 

Best Flint-glass, 
Common Green Glass, and 
Extra White Crown-glass. 

The flint-glass, obtained from Messrs. Molineaux, Webb, and Co., 
Manchester, was made of sand, oxide of lead, and carbonate of 
potash, in the following proportions :— 

54 per cent. 
22 per cent. 
24 per cent. 


eee eee 
Red oxide of lead ... 
Carbonate of potash ... 
This glass is of a fine transparent character, fusible, and of a high 
specific gravity, due to the large per-centage of lead in its compo- 
sition, 
The green and crown-glass were ovtained from Messrs. Chance 
Brothers, of Birmingham, and were made of sand, soda, and lime, 
in the following proportions :— 


Common Green Glass. 
Sand sh Bae a” spam 100 parts. 
Sulphate of soda ° 42 parts. 
Carbonate of lime... ... 2. coe see 45 parts, 
This is a hard infusible glass of a green colour, transparent, but of a 
less density than the flint-glass. 
White Crown-glass. 
Sand ee a ee a en 8 
Carbonate of soda... 22. eee one oe a 
Lime Pr er ee ee 18 
A clear transparent glass, hard under the action of the grindstone, 
and highly infusible. 
The specific gravity of these different kinds of glass varies 
greatly ; the following table gives the result of several determi- 
nations :— 


” 


Specific Gravity of Glass. Mean. 
Best flint-glass ee: ee 
Best flint-glass 0.0... ae eos serry $-0782 
Common green glass... ... «ee. 29279) 92-5284 
Common green glass 25289 § ° °°" 

White crown-glass 2-4498 } 92-4504 
White crown-glass ... 24510 § . 


Section 1.—Tenacity or Gass. 

A few experiments were made upon the tenacity of glass, by 
tearing specimens asunder by a direct tensile strain. These results, 
however, owing to the following circumstances, are not so satisfac- 
tory as could be wished. In breaking glass by the Fic¢.1, 
method adopted for other materials, namely, by » 
suspending weights to it, there is danger that its ) | 

+ sae "a = 







great rigidity and brittleness may occasion its 
fracture before the entire cohesive force has been 
balanced by the strain applied, from the vibration of 
laying on the weights. In the experiments upon 
globes, however, in which a uniform water pres- 
sure was employed, the tenacity of the glass was 
ascertained with more accuracy, and any failure in 
the present experiments is therefore the less to be 
regretted. The glass to be broken by a tensile 
strain was obtained of the form shown in Fig. 1, 
drawn smaller at the middle to secure fracture at [37% 
that part. These specimens were fixed in a pair of | 
wrought-iron shackles, and rested by their shoul- & 
ders upon a thick india-rubber washer, placed on the turned faces of 
the shackles. In this state they were suspended to a firm support, 
and a scale-pan attached to the lower shackle. Weights were then 
added, with the greatest care, till the specimen fractured. 
manner the following results were obtained :— 





* Philosophical Transactions, 1858, pp. 389—413. 


In this | 





1.—Annealed 
woe ees -- 0°97 in. 

583 Ib. = 2286 Ib. per sq. in. 
at a, Fig. 1, and ted a regular 
notch had been cut in this specimen. 
2.—Anaealed Flint-glass. 

— 0°50 in. 


one 


Li a +++ 0°196 sq. in. 
reaking weight, 499 Ib. = 2540 Ib. per sq. in. 

Broke in the notch at 4, Fig. 1, which in this case was cut by the 
grindstone. It is possible that the exterior coat of glass may be 
stronger than its core, in which case the above specimen was 
weakened. In the next experiments the specimens were drawn 
thinner by heat. 

Experiment 3.—Common Green Glass. 
Least diameter ... ... ... ... 0°53 in. 
eT «+» 0°220 sq. in. 
Breaking weight, 639 lb. = 2896 Ib. per sq. in. 


Experiment 4.— White Crown-glass. 

Least diameter ... ...  ... 0°54 in. 

Least area... wee ane --- 0229 sq. in. 

Breaking weight, 583 lb. = 2545 Ib. per. sq. in. 

troke at shoulder a, Fig. 1. ; 
The following table exhibits, at one view, the results of these ex- 

periments, which, notwithstanding the objections to the method by 
which they were obtained, appear to be consistent with each other :— 


Taste I.—Tensile Strength of Glass Bars. 


Area of speci- |Brkng. wt.,| euaelty Per square inch. 


Description of Glass. 





jmen, in inches.) in lbs. | jn Ibs, {in tons, 
isd | 0255 583 2036 «=| (1-02 
Flint-glass ...... } 0°196 | 499 2540 | 113 
Green glass........ | 0°220 639 2896 | 1°29 
Crown-glass ...... 0°228 583 2546 114 


It may be observed here, in anticipation, that the tensile strength 
is much smaller in the case of glass fractured by a direct 
strain in the form of bars, than when burst by internal pres- 
sure in the form of thin globes. This difference is, no doubt, 
mainly due to the fact that thin plates of this material 
generally possess a higher tenacity than stout bars, which, 
under the most favourable circumstances, may be but imperfectly 

ah annealed. There is also a considerable 
discrepancy between the strength of green 
and crown-glass when in the form of 
bars and when in the form of globes. In 
the case of the bars, the results are as 
1:0 to 1:13 in favour of green glass, 
whilst in the case of the globes the re- 
sults are as 1°0 to 1°2 in favour of 
the crown-glass. These discrep- 
ancies may, however, be accounted 
for from the different condition of 
the material in relation to annealing 
in the two cases, or from an imper- 
fect bedding of the specimen, causing 
a distortion of the strain out of the 
direction of the axis of the speci- 
men, or from accidental vibration in 
laying on the weights. 





Secrion I].—Resisrance or GLass - 
TO CRUSHING. 

The next series of experiments 
was instituted with a view of de- 
termining the powers of resistance 
of glass to a direct crushing force. 
The specimens subjected to expe- 
riment were sinall cylinders, Fig. 2, 
varying in length from 1 in. to 
2 in, and about three quarters of 
an inch in diameter. They were 
placed for the purpose of crushing 
within the box a, lig. 3, thin pack- 
ings of soft lead being interposed 
between the glass and the parallel 
crushing surfaces of the box and 
its solid steel piston 6; in this way 
a firm and uniform bearing surface 
was secured, and the crushing force 
was applied perpendicularly in the 
dizection of the axis of the specimen, Fig. 3 exhibits the general 
arrangement of the crushing apparatus, consisting of a lever A, 
8 ft. long, supported on a strong cast-iron base B, B. The crushing 
force obtained by placing weights in the seale-pan hung at the ex- 
tremity of the lever is transmitted through the piston 6, to the 
specimen to be crushed, ec. 














Flint-glass Cylinders—Experiment 1. 


RIOUER sc- ese) ane 0°85 in 
Area “in oe “ee 0°5,674 sq. in. 
Height une 1-0 in. 


Placed between india-rubber packings. 

This specimen having been slightly fractured at an early stage in 

the experiment, it was taken out and the fractured side ground flat 
preparatory to another trial. 


Experiment 2. 


FIC.4. 
The same specimen as in Experiment 1. 
oe ee a eee 0°85 in. 
Height of segment (ab)... 0°73 in. 
PE ses, ous eee Seo dae eee 0°555 in. 
Height of specimen ice 1-0 in. b 
Weights added, Total weight, Weights added, Total weight, 
in Ibs. in Ibs. in Ibs. in Ibs, 
1,321 1,521 224 10,569 
2,080 3,401 224 10,793 
806 4,297 224 11,017 
896 5,193 224 11,241 
896 6,089 224 11,465 
896 6,985 224 11.689 
596 7,881 224 11,913 
448 8,329 224 12,137 
445 8,777 . 22 2,36 
H8 9925 § Frac- 4 12°58 
YH 944g ¢ tured. 112 12,697 
224 9,673 112 12,809 
224 9,897 112 12.921 
224 10,121 112 13,033 
224 10,345 Crushed 


Fractured with 9,225 Ib, = 16,621 Ib. per square inch. 
Crushed with 13,033 lb. = 23,483 Ib. per square inch. 

It will not be necessary again to repeat in detail the steps by 
which the weights were augmented, as these were similar in every 
case. In the succeeding experiments the weights at which the 
specimens fractured and crushed are alone given. 

Experiment 3. 
 tnasai a et a 
Area... 0°3739 sq. in. 
ae ae ae 
Fractured with 11,465 lb. — 30,661 Ib. per sq. in. 
Crushed with 13,033 Ib. = 34,854 Ib. per sq. in. 


0°69 in. 





THE ENGINEER. 





0°70 in, 
DT ee ee «. 0°3848.sq. 
Height a a ee ee 1°55 in. 
Crushed suddenly with 5,193 lb. = 15,494 Ib. 


Experiment 5. 
Diameter ... «a. 0°83 in. 
pS 0°541 sq. in 


Soe , 
Orashed suddenly with 11,241 Ib. = 20,775 Ib. per sq. in. 
Experiment 6. 

Diameter ... ... «2. «- 0°68 in. 
©8631 sq. in. 


with 11,913 Ib. = 82,803 Ib. per sq. in. 
Green Glass Cylinders.— Faperiment 7. 
Diameter ... ... .. .. «. O77 in. 
ne -» 0°466 sq. in. 
Fe 
Fractured with 6,933 Ib. = 14,888 Ib. per sq, in. 
Crushed with 10,516 lb. = 22,583 Ib. per sq. in. 
Experiment 8. 
Diameter .. ... ... ... ... 0°76 in. 
ee 0°454 sq. in. 
ee ; 
Fractured with 8,126 Ib. = 17,883 Ib. per sq. in. 
Crushed with 15,891 Ib. = 35,029 Ib. per sq. in. 
Experiment 9. 
Ww in en, Cee 
0°4901 sq. in. 
dda Soetce: Sales init ema . 
Sustained a weight of 18,634 Ib. = 38,315 1b. per sq. in. 
without being crushed. At this point the deflection of the lever 
was so great, that it was idered dang to proceed. On re- 
moving the specimen to a heavier lever, it crushed with a force of 
12,000 Ib. The larger weight, however, had been fairly supported. 
Crown-glass Cylinders. 

The two cylinders of crown-glass were slightly rounded towards the 
edge of the bearing surfaces, which reduced the area directly sub- 
jected to the crushing force. It is therefore probably most accurate 
to take the less area in, reducing the results. 

Experiment 10. 

0-72 in. at middle. 

0°68 in. at ends. 
6°363 sq. in. 


Area a a 





ND ene: - Ses. es: 


AreR ase ane 
SS ee Se ae 
Crushed suddenly with 14,100 Ib. = 38,825 Ib. per sq. in. 
Experiment 11. 
0°80 in. at middle. 
0°76 in. at ends. 
Area ae. oe 0°454 sq. in. 
ae 
Crushed suddenly with 10,516 lb. = 23,181 Ib. per sq. in. 
Arranging the above results together, we obtain the following 
general table of the results of the experiments :— 


Diameter ... 


TaB_e IJ.—Summary of Results of Experiments on the Resistance 
of Annealed Glass Cylinders to Crushing. 
































es i=} zg e - 8 u & 
Beg Sag | See | oe, ESE. | aS. 
Description of | 25% | 45% | tune |S2e BeXsel 2-34 
Glass. Bee | £52 | See) es- £222-| S25- 
gas 2s | & See” | Seo 
Be |*e"|"32/o% ee les 
(| 100 | 0555 | 9,295 13,033 | 16,621 | 23,48 
. | 100 | 0374 | 11,465 | 13,031 | 30,661 | 34,854 
Flint-glass -. 4!) j.49 | 0-541 | —— | 1143) —— | 20,775 
U 205 | 0°363 — | 1,913 _— 42,803 
| 100 | 0466 | 6,933 | 10,516 | 14,888 | 22,583 
Green-glass ..4| 1°50 | 0-454 | 8,126 | 15,801 , 17.883 | 35,029 
(| 2-00 | 0490 | — | 18,634) — 38,015 
Pet: ati hi Rees i, RES, (Pest 
: ; |} 1.0 | 0-454 — 10,516 — 23,181 
Geenghs .. {| Ls joss | — lime) 38,825 


Taking the means of the above values, and reducing the weights 
to tons, we have :— 


TABLE II[I.—Mean Compressive Resistance of Glass. 















































Height of Crushing weight \ Mean crushing 
Description of afinder ip} PET Square inch, || weight per square in. 

glass. inches, |——— i , 

| in Ibs. in tons. in Ibs. | in tons, 
sie f 10 =| 29,163 | 33021 | | | 

Flint-glass...... 16 =| 20,775 9-274 |) '97,582 12 313 
(| 20 | 32803 | 14-64 | 

el 10) | 22,683 | 10-081 

Green-glass 15 | 35,029 15628 | 31,876 | 14°27 

20 | 33015 | 16971 |S 
er Og eer i 23,181 0°348 - | ; 
Crown-glass....}] 1° 32085 rf } 21,003 | 13-840 





The mean resistance of glass to a crushing force is therefore, from 
the above experiment, equivalent to 13-460 tons per square inch. 
Assuming the above numbers to represent the comparative values of 
each kind of glass, and taking flint-glass as the standard, we have 
their respective strengths as follow :— 

Green-glass ... ... 1,152 
Crown-glass ... ... 1,124 
Flint-glass_ ... ... 1,000 

The specimens were crushed almost to powder from the violence 
Of the concussion, when they gave way; it however appeared that 
the fractures occurred ia vertical planes, splitting up the specimen 
In all directions. This characteristic mode of disintegration has 
been noticed before, especially with vitritied brick and indurated 
limestone. The experiments following on cubes of glass which were 
exposed to view during the crushing process, illustrated this subject 
further: cracks were noticed to form some time fIG.3. 
before the specimen finally gave way; then these . 
rapidly increased in number, splitting the glass | 
into innumerable irregular prisms of the same height 
as the cube; finally these bent or broke, and the 
pressure, no longer bedded on a firm surface, de- 
stroyed the specimen. The annexed ideal sketch, 

Fig. 5, may give some notion of the fractures of a 
cube, supposing all the particles were restored to their position alter 
crushing. 




















(To be continued.) 





Ratways 1x Cuittr.—We learn by the last South American 
mail that work on the railroad to Santiago had been resumed 
beyond Quillota. A large contractor is Ovalle, late minister of 
finance. A French engineer, named Salles, had come out for two 
years, at £3,000 a year, to superintend all railroad operations for 
the government over and above all the other engineers. He was 
about going over the line to Santiago, rid Tabon, to compare the 
two routes proposed. Mr. Lloyd still continues on the wor’ as 
chief engineer. 





* This experiment is so evidently anomalous, that there can | be little 
doubt that the bedding surfaces were not parallel; hence this result is 
omitted in the following averages. 









NOTES AND MEMORANDA. 


Tyres without welds are in extensive use on the continental 
ways. 

Unper heavy traffic, railway chairs are crushed nearly through 
sleepers. 

Tue tide at London Bridge rises 17 ft, and at extreme high 


‘springs 22 ft. 


Sreamers for the conveyance of cattle are about to be adopted on 
the Erie Canal, U.S. 

In some of the American coasting propellers, the slip of the screw 
is as much as 60 per cent. 

STEAM-BRAKES are in use on the locomotives of the St. Germain 
and Auteuil Railways of France. 

Jorn and intermediate chaire of 42} lb. weight are in use on the 
London and North-Western Tine. 

In Germany, wooden railway-brid are not allowed by the 
official administration of sabes. it 

Tae cost of fuel burnt in the Peninsular and Oriental Company's 
steamships is about 1s. per mile run. 

On some of the American railways twenty-four tons of dead 
weight are carried for every ton of passengers. 


Tue Northern and L Railways are the only ones in France 
of which no portion is laid with a single line of rails. 


On the Orleans Railway, of France, when the profits reach 8 per 
cent., 15 per cent. of the surplus is reserved for the employés. 


Every passenger in a French railway train is by law entitled to 
a space 18 in. in breadth, 25 in. in depth, and 4 ft. 10 in. in height. 


A woopen steamboat, the Saratoga, recently sunk in one of the 
American rivers, had been running since the year 1825, 


CROCKERYWARE was invented in the year 1309, and the manu- 
facture of glass was introduced into England in 1457, or more than 
400 years ago. 

Tw specific gravity of glass is very variable. Best flint-glass 
has a specitic gravity of 3:0787. White crown glass has a'specitic 
gravity of 2°4498. 

Tux officers of the Orleans Railway of France state that the tyres 
in use on the engines of that line serve for a mileage of 124,200 
miles, before being worn out. 

On the German railways signal cords are extended along the 
whole length of the train, to enable the guards to communicate 
instantaneously with the drivers. 

Wuenrg, on the English railways, 34 lb. of coke are burnt per 
train mile, at a cost of 2-9d., 32 lb. per mile are burnt on the 
German railways at a cost of 48d. 

Tue engines of the steamship Alma, made by John Bourne and 
Co., had a stroke of piston of 3 ft. 6 in., and made 100 revolutions, 
equal to 700 ft. of piston, per minute. 


Hicu pressure steam is so instantaneously condensed in some of 
the best arrangements of surface condensers that no perceptible rise 
of the vacuum gauge can be distinguished. 

Tue remarkable triangular bridge at Croyland was mentioned in 
a royal charter of the year 943, although the present structure is 
believed to date only from the 14th century. 


A sToONE GIRDER, formed of several voussoirs, extends between 
the towers of Lincoln Cathedral. The depth of the girder at the 
abutments is 20 in., and at the crown only 11 in. 


Five of the locomotives of the Central Railway of New Jersey, 
U.S., have been fitted with apparatus for magnetising th2 rims of 
the driving-wheels, and thereby increasing their adhesion to the 
rails, 

Tux price of marine screw engines in the north is from £36 to 
£42 per horse power. On the Thames the prices range from £50 to 
£55. Paddle engines are about £5 per horse power dearer than 
screw engines. 

PLymoutH Breakwater is 5,310 ft. long at low water line. It 
was commeuced in August, 1812, and completed in March, 1841. 
It is computed to contain 3,369,261 tons of stone, and its cost was 
nearly £1,500,000. 





Some of the best varieties of flint-glass are made from 54 parts | 


sand, 22 red oxide of lead, and 24 of carbonate of potash. Common 


green glass is made from 100 parts sand, 42 of sulphate of soda, and | 


45 of carbonate of lime. 


Tue paddles of the Great Eastern are 13 ft. long by 3 ft. wide. | 


On the run to Southampton they were reefed so as to reduce the 
extreme diameter of the wheels from 56 ft. to 51 ft. The slip of 
the wheels was 14 per cent. 


On the Western Railway of France there is, in addition to the 


engine-driver and fireman, an inspector who rides upon the engine, 
and who attends, as far as possible, to the general observance of 
signals or accidents made from or happening to the train. 


Tne cost of converting the surfaces of rails into steel, by Mr. | branches have been completed, will connect Java, Borneo, Sumatra, 


Dodd's process, is 25s. a ton. Rails thus converted have withstood 


the passage of 100 trains per day for three years without appreciable | Java Sea, into one commercial community in hourly correspondence 


wear. ‘This result has been observed at London Bridge Station. 


In the boilers of the Great Eastern there are but 17 square feet of 
tube surface for each square foot of grate,—the proper proportion 
being at least 35to 1. The chimneys for each 400 square feet of 
grate are but 6 ft. in diameter, or less than one-half the proper size. 


Tue Commissioners of Patents are the Lord Chancellor, the 


Master of the Rolls, the Attorney-General for England, the Solicitor- | 


General for England, the Lord Advocate for Scotland, the Solicitor- 
General for Scotland, the Attorney-General for Ireland, and the 
Solicitor-General for Ireland. 


Cuaxtrey, the sculptor, is said to have been applied to, some 
40 years ago, to carve the figure-head of a steam vessel; but after 
seeing some specimens of ship carving by the late Mr. Archibald 
Robertson, of Glasgow, he declined the work, stating that he could 
not equal that of Mr. Robertson. 


1833, and opened September 17, 1838. The London and South 
Western line was opened May 21, 1838; the Great Western in June, 
1838; the Eastern Counties, June 20, 1439; the South Eastern in 
May, 1842; and the Great Northern, August 7, 1850. 

Tne engines of H.M. steam vessel Encounter work up to 2 effective 
for every one of nominal horse power. In the engines of the 
Agamemnon the proportion is as 4 to 1; in the Undine, 4to 1; in 
the Banshee 5 to 1, and in the Eliin6é tol. The engines of the 
Banshee, of 350 nominal horse power, work up to a greater effective 
power than those of the Retribution of 800 nominal horse power. 


Tue following rule is in force on the German railways: “ In 
the waiting-rooms of each station, or in each booking-office, 
properly-bound books, with the seal of the company fastened to a 
string running through all the leaves, must be kept open for any 
complaints that travellers may think themselves authorised to enter 
therein, with the statement of their name, rank, and residence sub- 
joined.” 

Some of Krupps’ cast-steel axles have been run on American 
railways for a distance of nearly 200,000 miles each, with a reduction 
by wear of but jy in. of the diameter of the journals. These axles 
weigh but two-thirds as much as iron axles of the same strength, 
and hence the saving of 1 cwt. on each is equal, for the whole 
distance run, to a saving of 10,000 tons carried one mile, which, et 
= 4d. per ton,is £21,or much more than the entire cost of the 
axles. 


steamship station of the to 
the Virgin Gorda Sound, or to Falmouth 

or to some other port more healthy, and to which the ~ 
more safe than that of St. Thomas. In many instances also the 
mail company have been to send their steamers to the 
United States at considerable for repair. 


Prorosep Centra RarLway TERMINUS IN FARRINGDON 
—At a recent of the inhabitants of the ward of F 
Without, the follo resolution was passed with only a 
dissentient voices :—* That in the opinion of the meeting the con- 
struction of the proposed extension of the London, Chatham, and 
Dover Railway to a central station in Farringdon-street, and @ 
junction with the terminus of the Metropulitan Railway in Victoria- 
street, will be of the = public importance, and tigtly 
beneficial to the City of London, especially to the two wards 
Farringdon.” 


il 


TeLecrarn CABLE ACROSS THE StrRarrs oF GrBRALTAR.—There 
has been some delay owing to bad weather, and afterwards to breakage, 
in the laying of the remnant of the Atlantic cable which came here 
in the Tweedside, to connect the Spanish and African coasts, 
To-day (21st December), however, all difficulties were overcome. At 
a little before 10 this morning the Tweedside left Tarifa, paying out 
the wire, and at 2 p.m. the connexion was completed, and messages 
were sent to Madrid, Paris, and London. Colonel Gurrea, of General 
O’Donnell’s staff, assisted at the whole of the operation.—Ceuta 
Correspondence of the Times. ete 

Movement or Troors py Rattway.—A system for 
mission of large bodies of troops by railway in the most e 
manner having been organised by Mr. P. D. Finnigan, m of 
the London, Chatham, and Dover Railway, and submitted to the 
Duke of Cambridge, a practical illustration of the method was 
successfully made recently at the Chatham station, where a number 
of the troops from the garrison weredrawn up. By order of Major- 
General Eyre a detachment of ninety-six men, not including non- 
commissioned officers, was marched into the station, and drawn up 
in front of three second-class carriages, when, Mr. Finnigan having 
explained his principle and given a practical illustration of thesame 
to Brigade-Major Gordon, the men were ordered to disengage their 
knapsacks and take their places in the carriages, which after two or 
three attempts they were able to do with the greatest ease and 
regularity, the whole number taking their seats in less than one 
minute. By Mr. Finnigan's system the whole proceeding is arranged 
with the greatest regularity, and, as it is a question, not of numbers, 
but of carriage accommodation, the movement being simultaneou: 
it matters not whether a train is composed of thirty carriages an 
960 men, or of only three carriages and ninety-six men, as it can be 
tilled and started in less than three minutes from the time of the 
arrival of the troops at the station. 

Tue Caxnapa Granp Trunk Rattroap.—The following state- 
ment exhibits the length and dates of opening of the several parts 
of this line :— 


When opened, Miles, 
Montresl to St. Hyacinthe .. .. .. .. April, 1847... gu 
St. Hyacinthe to Sherbrooke co oe ce A, Oe lw CS 
Sherbrooke to Province Linc ° se y ee 






Richmond to Que oe ee se 96 
Chaudiere Junction to St. Thomas 41 
Brockville to Montreal . 125 
Toronto to Guelph .. 50 
Toronto to Oshawa .. 33 
Oshawa to Brockville 175 
Guelph to Stratford 39 
Stratford to London 3t 


St. Mary’s to Sarnia .. ee 

St. Thomas to RiverduLoup .. .. .. 

Junction of main lines with Victoria ef 
including bridge .. .. ss os oe oe 


oo 0s oe MOV, SB 
. Nov., 1859... 73 
opened last month 6 


Total, within the province S - 6 6 -. 7 
Province line to Portland ge te ce 8s se 136 
Sarnia (Port Huron) to Detroit 60————-46 

Tote tome CE Te 4. 00 ce ce ce ce te te co See 

Tributary to this great main artery are the following lines :— 
Mi 

Hamilton and Toronto Railway... .. .. .. ss ss oe oe 88 
NN Ee ee eee ee ee ee Cs 
London and Port Stanicy .. .. os os oe os oe oe oe & 
Cobourg and Peterborough... .. 6. se se oe oe oe oe B 


Prescott and Ottawa 2. >. £2, 00 Se Om 8% 68 of -ee 
Port Hope, Lindsay, and Beaverton... .. .. .. «se se oe 48 


Brocxcville and Ottawa .. 86 

Total — a ee ee o 02 es os ss 06 Ge 
Perhaps to these we ought to add the Buffalo and Lake Huron, 
from Stratford to Goderich oe. 06 <«@'« oe eb 

Great Western Railway, Paris to Hamilton .. .. Lb 


Hamilton and Port Dover, newly completed to Caledovia.. 3. 17 


Total 10 0s de ce 00 00 ce 00 oe 0c ce oe oo 


Foreign anv Coponiat Jorrines. —Our system of submarine 
telegraphs continues to make wonderful progress. The port of 
Singapore has been united with Java by a cable to Minto Banca, 
and continued thence to Batavia. The line, when its various 


and the other islands in the Straits of Sunda, and Malacca and the 


with each other. This work will assume greater importance whea 
our telegraph communication with the East is completed vid Alex- 
andria, Suez, Calcutta, and Singapore.—The last advices from the 
Cape Colony state that the Cape Town and Wellington Railway 
was making considerable progress. ‘The colonial Government have 
decided upon laying down a telegraphic wire between Cape Town 
and Simon’s Town.—The Lepertoire de Chimie Pare et Appliquée 
mentions a new application, discovered by M. Sacc, of the salts of 


| zinc to the bleaching of paper and tissues. ‘ihe chloride of lime, 





employed for the purpose, on being brought into contact 
with one of these salts, forms a hypochlorite of zinc, which 
it seems greatly promotes the operation of bleaching.—Experi- 
ments have been made at Vincennes with cannon on a new 
model for the naval service, in presence of commissioners specially 
appointed by the Minister of Marine. Great precautions were 
adopted to prevent accidents, and fortunately none took place.— 


eae | The Belgian Government has determined to send its American 
Tux London and Birmingham Railway was begun May 14, | 


mails by England and Canada.—An English company has under- 
taken to lay a submarine telegraph between Toulon and Algiera, but 
the work is to be delayed by permission of the French Government 
until May next, in consequence of the late violent storms in the 
Mediterranean.—A match between a New York and a Vhiladelphia 
steam fire-engine for 2,000 dols. has been arranged, the loftiest 
stream to take the money. —Lieutenant Jullien, a scientific officer of 
the French navy, has written a work, just published, entitled, 
“Courants et Revolutions de Atmosphere et de la Mer,” in which 
he puts forward a new theory on the inevitable periodical return of 
a cataclysm similar to that known under the name of the Universal 
Deluge. The author starts from certain facts, some of which are 
generally known, viz.—1. That the isothermal lines of the highest 
temperature are unequally distributed between northern and 
southern hemispheres, the space they occupy in the former being 
about the double of that which they occupy south of the equator, 
so that the southern hemisphere is considerably colder, especially 
towards the pole, than the northern one; 2. That the accumulation 
of ice at the antarctic pole is much more considerable than at the 
northern; 3. That the earth performs the shortest portion of its 
revolution, viz., that nearest to the perihelion, much more rapidly 
than the other, and at that period of the year which comprises the 
autumn and winter of the northern hemisphere. He then proceeds 
to establish that the southern and northern hemispheres must be 
alternately submerged at intervals of abont 10,500 years, and 

as that of the south is now under the wane, so that of the north wil 
be submerged. 
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ScHoo ror FeMaLe StupEnts, GowER-sTREET.—The following 
Minute, has been recently by the Lords of the Commi 
of Council on nonin Lords proceed to consider 
the position of the School for Female 
street. i 'y, female classes were held in the School” of 
Design in Somerset House. Owing to want of accommo- 
dation, it was removed into separate premises in the Strand, 
opposite Somerset House. Outgrowing these premises, a house 
was hired for it in 1851 at 37, Gower-street, at a rental of 
£125 per annum, which, together with the taxes, re and fur- 
niture at £97, amounts to £222 per annum; and is paid by the 
department. In addition, the department bears the cost of cleaning, 
lighting, and a messenger, estimated together to cost about £130 
per annum; and the total contribution of the State exceeds 
£500, incurred on behalf of a school which can only be considered in 
the light of a Metropolitan District School. The students’ fees 
cover, for the most part, the cost of instruction, but are in- 
sufficient to pay the local expenses. As the State bears no 
part of the local expenses in the district schools of the metro- 
polis, the school at Gower-street is to that extent an unfair 
competitor with them. For all the requirements of female students 
whose means are limited, the various district schools do, or may, 
atford ample and cheap opportunities for study. My Lords consider 
that the time has arrived when the department should no longer be 
charged with the local expenses which in other cases are paid by 
the voluntary principle, and that if the school at Gower-street is to 
be maintained, some voluntary agency ust undertake its local 
management. Towards accomplishing this the department will 
give every aid in its power; but it should be clearly understood that 
the rent and local expenses of the school will cease to be [me by 
the Government in the course of next year, and that if no voluntary 
agency should come forward the school will be closed.” 

AMERICAN SreamMBoaTs.—Going aboard at a.late hour in the 
evening, the scene which presented itself to our eyes was novel in 
the highest degree. Painted a pure white, as nearly all American 
river steamboats are (for the anthracite coal burned under their 
boilers makes no smoke whatever), the enormous mass of the vessel 
rose like a giant iceberg above the water. le g over the broad 
gangway, we found ourselves in a crowd of nearly seven hundred 
passengers, more than one third of whom were ladies. We were 
upon the main deck, although under a lofty ceiling, over which was 
a grand saloon of palatial proportions and magnificence. Was it 
possible there fro be accommodation for such a throng? A 
surging mass of broadcloth. overtopped by an apparently floating 
crust of polished hats, had invaded the ticket-office, or “ Captain’s 
office,” as it was designated by a glittering-sign-plate over the 
entrance. And beneath the broad blaze of the deck-lamps, every 
hat seemed gleaming with a determination to be first at the window. 
But, thanks to the energy of the clerks, this congestion of clam 
humanity was rapidly dissolved; satistied faces emerged constantly, 
and outstretched hands triumphantly bore off the berth-tickets, and 
state-room keys, for which asphixiation had been braved, limbs 
imperilled, corns tortured, and the integrity of good coats sadly 
violated. Looking aft, a broad entrance, flanked with gilded 
columns and luxurious drapery, opened to the ladies’ saloon—a 
sanctum sanctorum not to be profaned by the footsteps of a bachelor, 
although steamboat etiquette jwas not so strict, nor steamboat 
regulations so inflexible, as to forbid the momentary presence there 
of gentlemen accompanying their wives or other fair charges to be 
entrusted to the care of the stewardess. On either side of this 
entrance were broad staircases ‘descending te an immense lower 
cabin, along the sides of which were more than 400 berths. The 
supper tables were then set out with a degree of splendour 
for which an English traveller. would be altogether unpr:pared. 
Nearly amidships, on the main deck, a grand staircase, sweeping 
both to the right and left, conducted to the great saloon, cr 
state-room hall, nearly 300 ft. in length, several yards in width, and 
having an upper gallery, with a second storey of state reoms—a 
lofty arched ceiling, glazed with ground and coloured glass, and 
supported by richly carved columns, covering the whole. In its con- 
struction, this steamboat (the New World) is totally unlike anything 
ever seen in British waters. It is of enormous size. Originally 
376 ft. long, it was afterwards lengthened to 468 ft. over all. With 
a breadth of beam of 50 ft., the main deck is extended by means of 
platforms, or “ guards,” projecting over the water to the fall width 
across the paddle-boxes, or 89 ft., being thus wider than the main 
deck of the Great Eastern. Yet the vessel, which is flat-bottomed, 
with bilges nearly or quite square, draws only 5} ft. of water, the 
whole displacement being about 2,500 tons, and the immersed 
mid-section 275 square feet. All American boats have wooden hulls— 
and, how to stiffen such a vast and shallow craft, flat-bottomed as 
Noah’s Ark? ‘There are no tubular cells, no “double skins,” nor 
is there a hundred-weight of boiler-plate, excepting in the boilers 
themselves, in the whole structure. As if to increase the strain, the 
boilers—weighing, with water, 75 tons each,—are placed upon the 
“ guards” outside the hull, and of course several feet above the load 
line. To make the whole as rigid as a tubular girder, two enormous 
arched trusses, placed one over each side of the hull, extend over 
nearly 350 ft. of the length of the boat. ‘These great bows, like the 
arches of a bow-string bridge, are connected to king posts and queen 
posts, and strapped and fastened so that the whole is as stiff as a 
man-of-war ‘Then there are four or five large king posts, or masts, 
stepped upon the keel, and carrying the weight of the projecting 
“guards” by long diagonal tension rods. These masts carry no 
spars, booms, or rigging of any kind, all of which would be so 
much top hamper, worse than useless, at a speed of twenty 
miles an hour. These posts, like nearly all the rest of the 
woodwork, are painted a dazzling white and surmounted by 
gilded balls. The lines of the hull are very sharp, and at 
twenty-two statute miles an hour, a speed not uniognaly attained, 
there is only a thin spurt of water, breaking into spray, to mark the 
keen entrance of the ‘‘cut-water.” And how is this leviathan pro- 
pelled? The engine is as peculiar as any other part of the vessel. 
In the eastern waters of the United States nearly all steamboats 
have single cylinder engines, some of which are of enormous dimen- 
sions. ‘The whole of the machinery occupies a narrow longitudinal 
bulkhead in the middle of the boat, broad passages being left at the 
sides on the lower, main and saloon decks. Our boat, the New 
World, has a single 76-in. cylinder, with the unprecedented stroke 
of piston of 15 ft.; the paddle wheels being 44} ft. in diameter, each 
having thirty-eight paddles 12 ft. long. The cylinder is placed 
upright, with lofty guides overhead, the piston rod being connected 
to one end of an immense lozenge shaped “skeleton” or trussed 
beam, which vibrates at the rate of seventeen strokes a minute, at 
an extreme elevation of perhaps 50 ft. above the water. The 
plummer blocks of this beam are carried on the summits of two 
great timber frames, shaped like the letter A, which bear on the 
bottom timbers of the hull. more than 40 ft. below. The steam 
pressure is from 40 Ib. to 45 Ib. per square inch, and is cut off at a 
little more than half stroke, the effective power at seventeen revo- 
lutions being that of 2,100 horses, and the revolving speed of the 
peripheries of the paddle wheels twenty-seven statute miles an 
hour. One'boat, the Metropolis, has a cylinder of 105 in. diameter,’ 
the stroke being 12 ft. This is 44 in larger and 2 ft. longer than 
either of the Persia's cylinders, and 2 in. larger and 3 ft. longer 
than either of the great cylinders of the La Plata. Among the 
swift boats, the Francis Skiddy, a large vessel, is said to have run 
at a rate of upwards of twenty-four miles an hour; the Alida and 
the Reinileer were once celebrated for nearly the same speeds, and a 
new boat, the Thomas F. Way, has recently run from the Dey- 
street pier, New York, to the Centre-street wharf, Newark, a 
distance of nearly thirty miles, in one hour thirteen minutes, or at 
the rate of nearly twenty-four miles an hour. One of the best 
peculiarities of American steamboat engines is the balance, or 
double-beat, steam valves, which work with very little resistance, 
and enable the engineer to start his engine, working the valves at 
first by hand, with hardly more effort than a child could exert. 
The whole appearance of the engine and boiler department is as 
unlike as possible to that of an English boat, and is characterised 
indeed by a degree of splendour and a wealth of labour-saving 
appliances such as only an American steamboat can present. 
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GRAVELEY’S SEA WATER 


PATENT DATED 28TH May, 1859. 





,* 
Tue illustration represents an apparatus for cooking, roasting, and |“K™. Steam from a pipe d enters a space formed round the cooking 
baking, and for purifying and serating sea water, constructed | boilers O, O. Mi! is another dome or steam chest, similar to that 
according to the invention of Wm. H. Graveley, of Upper East | just described, it also contains a perforated plate I', an internal 
Smithfield. E is the fire-place ; E}, E}, are the furnace bars; F is | dome P, which is perforated as before, and a globular valve 6; eis a 
the furnace door; G is the ash-pit; K is an ordinary tubular boiler, | pipe fitted to the upper _ of the dome M, through which steam 
which is surrounded by an air tube, or by a thick packing of felt H, | passes to be condensed. his pipe e leads into a water cistern / in 
as shown ; K1 is another boiler which surrounds or encases the felt | communication with a refrigerator g surrounded by cold sea water. 
and tubular boiler K; M is a dome or steam chest, which is fitted to | The condensed steam circulates through the pipes of the refrigerator, 
the boiler K and receives the steam generated therein through a pipe | and finally enters a filter, from which it is drawn off pure water by 
L; I is a perforated:plate placed near the upper part of the dome ; | a pipe A, which is furnished with a tap. Atmospheric air is drawn 
J is a steam pipe for the passage of steam, to drive the engine N, | into the dome M" for the purpose of aerating the water through a 
which is fixed on the upper part of the whole apparatus, and is in- | pipe, which enters the side of the saiddome. A jet of steam is ad- 
tended to keep up a constant supply of sea water io the boilers K and | mitted into this pipe in a downward direction, through a pipe leading 
K', and to the condenser; M! is another and smaller dome, placed in | from the dome M, for the purpose of creating a draught for the air. 
the interior and at the lower part of the larger one; it is perforated | The products of combustion, after passing through the flues of the 








at its lower part, as shown at a, a; through which perforations | tubular boiler, enter other flues formed at the end of the apparatus, 
steam, and any salt water that may rise with it, enter the small 

dome M'. 6 is a globular valve, into the seating of which a pipe ¢ 
enters, which carries off the salt water just mentioned to the boiler 





and thereby heat the baking ovens R, R, after which the products 


off to the chimney T. i is a brine cock for discharging water 
rom the boiler. 








AMOS’ SHIP LIFT. 


PATENT DATED 25TH May, 1859. 





in plan, a ship-lifting apparatus, the invention of 


Fic. 1 shows, 
E. Amos, of the Grove, Southwark. Fig. 2 shows, in sectional 
elevation, the dock with the floating apparatus carrying the ship ; 
and Fig. 3 is a cross section of the dock, showing the lifting appa- 
ratus and the ship in end elevation. a, a, is the floating platform, 
consisting of a pontoon formed with air-tight chambers or compart- 
ments, or it may be several air-tight pontoons connected together. 
When four pontoons are used to form the platform (that being the 
number preferred for raising an average sized vessel) they are 
securely bolted together, and the interior of these four pontoons will 
then form separate air-tight chambers. Upon the platform thus 
constructed is placed the cradle 6, 6, which is to carry the ship while 
under repair. In the bottom of each division of the platform a valve 
c, of any suitable construction, is fitted for the admission of water 
into the air-tight chambers and discharge of water therefrom, and to 
facilitate the discharge of the water from the chambers when the 
platform is lving on the bottom of the dock, slide valves c* are | 
provided at the sides or ends of the chambers. These chambers are 
connected by means of flexible pipes d, d, with air pumps e, e, 
situate in pairs at opposite sides of the dock. The air-pumps are 
each worked by an independent steam engine f, f, for the purpose 
of injecting air into the chambers at a sufficient pressure to expel | 
the water through the open valves in the pontoons and thus render | 





the same buoyant when required. The valves are mounted on a stem 
which is tapped and works through a tapped socket in a cross-head, 
as shown in Fig. 4. The valve-stems project upwards through the 
platform, and are operated by a winch or spanner, for the purpose of 
opening or closing the valves as required. The platform is connected 
by means of chains or ropes to windlasses 9, g. 

In operating with this apparatus, the platform, with the cradle 
attached thereto, is first sunk by allowing the air-chambers to fill 
with water, the valves c, c, being opened for that purpose, and an 
escape for the air being provided through the flexible air-pipes. 
The vessel to be lifted on to the cradle is then floated over the plat- 
form, and the chains of the windlasses having been attached to the 

latform, and the air-pipes connected with the air-pumps, the wind- 
asses are set to work. These windlasses may be driven by friction 
couplings of any approved construction, and thus the maximum of 
strain put upon the lifting-chains will only equal the predetermined 
amount they were to receive. The pumps being meanwhile thrown 
into action, they will force air into the chambers and thereby expel 
the water through the open valves c, c. Buoyancy will thus be 
given to the platform, and, aided by the pull of the chains, the vessel 
will be raised out of the water. The valves c, c, are now to be 
closed, and the platform will then retain its elevated position, and 
may, if required, be floated with its load out of the dock. 
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SAMUELSON’S ROOT CUTTER. 


PATENT DATED 28TH May, 1859. 


nip 
the plates 
ae rest eit bang cut, 


po bee which ings the dirt 
detached from such roots, and small 
chippings instead of being 
mixed with the cut i but 
Mr. Samuelson has found that 
some dirt, stones, and chippings 
pass through the knives and eylin- 
ders of Gardner’s and other cylin- 
der root cutters with hollow knives, 
to the interior of the barrel, and so 
become mixed amongst the useful 
pieces; some dirt will also adhere 
to the cut roots, all of which has 
a tendency to produce scouring 
in the animals consuming the 
roots. 

The present invention consists in 
making the spout or hopper, from 
which the cut roots are ultimately 
discharged, with a fixed or vibrat- 
ing screen or screens instead of 
solid, as heretofore ; and they (that 
is, the screens) may, if desirable, 
be made longer than the spout 
hitherto used. The said screens 
are so fixed or suspended that the 
pieces of a proper shape for con- 
sumption shall pass along the sur- 
face, whilst the dirt and chippings 
fall through the openings. The 
patentee prefers to make the screens 
with bars sharp at the edges, so as to abrade any dirt not pre- 
viously detached from the roots. 

Fig. 1 is a side view, and Fig. 2 an end view of Gardner’s turnip 
cutter, with portions of the framing removed to show the cutting 
eylinder. A is the frame or stand; B and C are the hoppers for re- 
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ceiving the roots which are to be cut, and enclosing the cylinder 
D is the cylinder or barrel, with knives or cutters a fixed on its 
periphery; this cylinder revolves with its axle c in the bearings d; 
F is the screen on to which the cut pieces of root fall as they are 
discharged from the lower part of the cylinder at E. 








MIDDLESHIP’S PROPELLER. 


PATENT DATED 23RD Marcu, 1859. 
Tue illustration represents a side elevation, partly in section, of a 
screw propeller, constructed, mounted, and worked according to the 
invention of William Middleship, of Grove-terrace, South-grove, 
Mile End. a, a, are the arms or vanes of the screw propeller. ‘These 
arms are hollow, and communicate at their inner ends with the 
hollow shaft 5, on which they are mounted. This hollow shaft is 
provided at 5* with openings to allow water to flow from the shaft 
into the arms, and from thence the water passes out through holes 
in the face of the blade, as seen at a*. The shaft 6 is mounted in 
suitable bearings, and at its opposite end it carries a crank c, which 
being connected with a steam engine or other prime mover admits 
of the shaft 6 and screw a being actuated in the ordinary manner. 
The hollow part of the shaft 6 passes through a hollow bearing d, 
and at this point is provided with a number of holes as at b:, 
whereby water supplied from the pipe e to the space fof the hollow 
bearing d may be admitted to the interior of the shaft 6. The pro- 
peller may be enclosed in a conical or other conveniently shaped 


casing, at the outer end of which a three-way pipe should be | 


provided with a suitable cock or valve, whereby the effluent water 
might be directed either in a line with the keel, or at right angles 
thereto, as required for manceuvring the ship. The operation of the 





several parts is as follows:—Motion is communicated to the shaft 
and screw a by actuating the crank, and the screw having been set 
in motion, water is pumped through the pipe e and hollow bearing d 
into the shaft 5, on issues from the blades of the screw a out of the 
openings a* from which it issues with force, and by its action 
against the water surrounding the screw, the issuing water will 
materially assist the rotation of the screw, and consequently its 
propelling power. 

e casing is to be used when it is desired to place the propeller 
within the vessel, but this casing may be dispensed with, and the 
pried placed outside, and attached to the stern framing as usual. 

0 obtain an oblique discharge of the water, the holes a* are drilled 
in a direction oblique to the face of the blades; and in order to be 
enabled to reverse the action of the screw, the apertures, which are 
circular holes of 1 in. diameter and 1 in. apart, are arranged in a 
direct line across the face of the arms or blades, and are made on 
both sides of the screw, and from either set of these openings, that 
is, from the openings either at the front or back of the blades, the 
water is made to issue, according to the direction in which it is de- 
sired to rotate the screw. The direction of the water in the arms 
may be regulated by slides, fitted internally across the end of each 
arm in which they are made to move freely. These slides would be 
divided into oblique spaces to correspond with the apertures of dis- 
charge, and supported at each end by pistons and rods whereby they 
would be worked. 


EVANS’ WINDING APPARATUS. 
PATENT DATED 18TH May, 1859. 


Fic. 1 is a side elevation of a ae of the framework of a winding 
engine for mines and pits, showing the improvements of Samuel 
N. Evans, of Wolverhampton, adapted thereto; Fig. 2 is an eleva- 
tion of the apparatus, to one end of which the skip is to be attached, 
and to the other end the winding rope; Fig. 3 shows the position of 
the mechanism when the skip has been raised sufficiently high, and 
the winding up continued so as to produce overwinding. ‘The plate 
which encl the ism is removed at Figs. 2 and 3. 

A, A, is a portion of a framing of wood to be placed at the mouth of 
a mine or pit: B, a pulley over which the winding rope C passes to 
the winding engine, which may be of the ordinary kind; D, astaple 
to which the rope C is to be securely fixed, the said staple being con- 
nected to the locking apparatus, Figs. 2 and 3, the construction of 
said apparatus being as follows:—E is a metal case; F, F, sliding 
bolts; G, G, levers for actuating the bolts F, F; I, a locking plate, 
of which there are two, one being represented by dotted lines at 











| Figs. 2 and 3; K, a recess to receive the staple D, said staple having 
| a hole formed through it as at d, Fig. 6, to receive the inner ends of 
| the bolts F, F; L, L, are slides to keep out dirt. The operations of 
| this mechanism are as follow :—Suppose the locking apparatus to 

be in the position exhibited at Fig. 1, and the rope to be connected 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
; opinions of our 


SUBMARINE TELEGRAPHY. 


Sir,—It is always a safe line of argument to deal in generalities and 
assertions, and this is just the course your correspondent “ Fair 
Play” has ted. Four cables, which I named in my last letter 
as having fi through defective insulation, he asserts have failed 
from other causes; but he is either unwilling, or unable, to ony 
the four cables he refers to, or the causes which have led to th 
failure, and he arrives at three conclusions, each equally incon- 
= in themselves. First, that there is only one cable which can 

said to have failed through defective insulation, and that was not 
the fault of the a but the false economy of the engineer. 
Secondly, that “Insulator” has been writing in ignorance of the 
subject, which the engineers of the ditlerent lines could easily 
correct. And, lastly, that gutta-percha has not failed as an insu- 
lator. Such assertions as these are no answer to the facts con- 
tained in my letter; they are facts patent to everyone—not only to 
the public, the engineers he refers to, but to the Gutta-percha 
Company themselves. To talk of only one cable having failed 
through defective insulation is sheer nonsense, In my letter I 
merely gave a list of the cables which have been made and failed 
within the last two years. The following is a list of all the cables 
which have either been lost in submersion or failed after sub- 
mersion :— ' 


Remarks. 

Bad insulation ; cut and aban- 

doned. 
1855. Newfoundland and Cape Breton 85 Lost in submersion, 
1856. Sardinia and Africa .. «+» 74 Do. 

» Italy and Sicily .. 
1807. Atlantic Cable .. 
1858. Do, ee 


Miles. 
1852. Port Patrick and Donaghadee 24 { 


5 Bad insulation. 
3380 Lost in submersion. 
500 Do. 
129 J Defective insulation ; parted in 
(attempting to underrun, 

340 Do. do, 

24 Bad insulation. 

24 Do. after submersion. 

64 Do. do. 





», Candia and Alexandria .. 


1859. Do, oo ee 
1850. Doverand Calais .. .. .. 
1852. Port Patrick and Donaghadee 

» Holyhead and Howth ee 
1854, Do, 


64 Do. do. 

> Failed aft. s»bmersion through 

1853. England and Holland 119 pe ay te oe ay 

” Do. 119 Do. do, 
as Do. 119 Do, do. 

, ‘ Failed 6 months after submer- 

1855. Wallachia and Crimes 340 { sion through def. insulation, 
»» Crimea to Eupatoria 60 Do, do. 


» _ Turkey to Wallachia ee do, 

9” { awards Tlend and — 12 Failed through bad insulation. 
1858. Valentia and Newfoundland .. 2,026 Bad insulation. 

» Malta and Cagliari «+ «+ 380 Do, 

» Malta and Corfu ee 

», Sardinia and Africa .. 
1851. Doverand Calais .. 


1853. Dover and Ostend os 
1859. Point Lynas and G. Orme’s Head 


60 Do. 

80 Do. 

24 2 miles bad, lately repaired. 

75 en good after repairs, rest 


15 Bad, not repaired. 
o40 5 Defective insulation, now being 





thereto by the staple D, as at Fig. 1, and the skip also ¢ ted 
| thereto; suppose, also, the skip in the act of being raised or wound 
| up, and that due attention has not been paid to stop the winding- 
| up motion when the skip has been raised sufficiently high from the 
mouth of the mine or pit, the effect will be as follows:—The pro- 
jecting ends g of the levers G, G, coming into contact with the 
ring M, will be depressed thereby; this movement will depress the 
ends » of the levers N, and lift the opposite end of said levers, and 
also the locking plates I, until they come free of the stops i, after 
which the tail pieces A of the levers G, G, acting against the semi- 
circular part * of the bolts F, F, will pull such said bolts back into 
the position exhibited at Fig. 2, thereby disengaging the staple D 
and the winding rope from the aforesaid locking apparatus, thus 
eaving the skip suspended from the ring M by the outer ends of 








A 


the bolts F, F, resting thereon, as at Fig. 3. The part 1 of th 
levers G having now disengaged the ends» of the levers N, th 
locking plates I will now descend by the action of the springs z on 
the pins 3, fixed therein, and lock the bolts F, F, in the position re- 
presented at Fig. 2; a reverse movement of the levers G, G, (which 
may be effected by hand), will disengage the bolts F, F, from the 
ring M. The locking apparatus may now be lowered, and the 
staple D be again connected thereto as before, and in this manner 
and by these means accidents at mines and pits arising from over- 
winding may be avoided in a simple and efficient manner. 

In order to ensure the proper action of the aforesaid locking 
apparatus as it comes into contact with the ring M, it is proposed 
to make the part 2 of the locking plate 1 inclined as at Fig. 2, so 
that in the event of the framing A giving way or sinking, by which 
the ring M would not be horizontal, and would therefore only act 
on one of the levers G, G, and thus fail to detach the ~~ by 
making the part 2 inclined, as above stated, less action of the levers 
G, G, is required to release the locking plate I, and thus the drawing 
back of both of the bolts is ensured, notwithstanding the ring M is 
not in a horizontal position. 





Braziian Rar-ways.—The Emperor of Brazil rode over the first 
section of the Bahia and San Francisco Railway, on the 3ist of 
October, with a large suite, and was much pleased with the works. 


Quick SteaMsuip PassaGe.—The steamship De Soto lately made 
the passage from New Orleans to New York, including nine hours 
detention at Havannah, in 6 days 10 hours, the shortest time in 
which the passage has ever been made. 


New Gun.—Colonel Colt has invented a revolving shot gun. It 
is said that upon a late trial of this valuable gun, at a distance of 
30 yards, it put 175 pellets in a circle of 12 inches diameter, pene- 
trating 75 sheets of ordinary brown paper, the shot used being No. 6 
shot, 14 ounces and 2 drachms of powder to each charge. The gun 
is a five-shooter.—New York Tribune. 





1858. Ti to Australia repaired. 

» England and Guernsey .. 110 Failed, but been repaired. 

»» One section of the Red Sea Cable 750 Bad insulation, being repaired. 
1859. Isle of Man to St. Bees .. 30 Failed, been repaired. 


Such facts speak for themselves. As to my want of knowledge 
on these points, I would suggest that the best way to prove that 
would be to disprove the facts therein shown. There always is, and 
always has been, a disposition on the part of companies and 
engineers to lay the blame of the failure of their cables upon any- 
thing but the right cause. In their reports it is always mechanical 
defects, mechanical injuries; and yet, in spite of this, they go on 
and make the very next cable of a similar construction, thereby 
appearing either very ignorant or very inconsistent. 

When the Atlantic cable failed, we all know the persistency there 
was to make it appear that the cable had received an injury in a 
particular place; some parties were so peculiarly clever, that they 
could point out, within a few inches, the particular spot where the 
cable had become damaged. Had the truth really been stated, that 
the insulation of the cable had failed, there would have been great 
consternation amongst the public, and submarine telegraphs would 


*) have been in still worse odour than they are now. This report 


answered its purpose for the time—it lessened the shock of the 
failure, and now it would be impossible to find a man knowing any- 
thing of the subject, or possessing the slightest claim to intelligence, 
who believes anything about injuries in that cable, but that the in- 
sulation of it failed, and those who know the cable best never had a 
contrary opinion. And this is to say nothing of the doctoring going 
on even in the cables that are yet working. ‘The insulation of & 
cable becomes bad, it gets worse until it is next to impossible to 
work through it, and then for some time currents are kept on the 
line until the conductor at the faults becomes oxidised over ; a slight 
film of insulation is formed by the oxide of copper, which answers 
the purpose for a short time, when the cable is again doctored in the 
same way, and so it goes on doctoring and working until the con- 
ductor at those points is entirely gone, and there is an end of it. No 
one pretends that this state of things is owing to mechanical injuries, 
and “ Fair Play” must be wonderfully ignorant of submarine tele- 
graphs, if he is not aware that more than three-fourths of the cables 
supposed to be working are cnly kept alive in this way, and owe con- 
siderably more in the way of insulation to oxide of copper than to 
gutta-percha. 

If gutta-percha has not failed as an insulator, why the 101 
patents taken out to supply a want well known to exist, of some- 
thing which shall be a Potter insulator. Is it not a notorious fact 
that the complaints on all sides had become so loud and strong 
against gutta-percha, after the failure of the Atlantic and other 
cables, that the Gutta-percha ny to save themselves, had to 
adopt some improvements, and place layers of compound between 
the layers of gutta-percha, and, even since, have been compelled to 
invent some further improvements? If gutta-percha has not failed 
as an insulator, why the twenty thousand pounds of public money, 
which is being spent by the Government upon experiments? or why 
the Government committee, sitting every day to hear evidence 
relative to improving the insulation of submarine cables? or why 
the want of contidence to induce the public to prefer investing their 
money to carry out undertakings at the furthermost ends of the 
earth, in preference to su! marine telegraphs? Is it through cables 
being liable to mechanical injuries? Of course not; no one but 
“Pair Play” could ever suppose it did. Mechanical injuries are 
things always within our reach, bad and defective insulation is a 
thing beyond our reach, and hence the no-confidence movement. 
There cannot be the shadow of doubt but that gutta-percha has 
failed as an insulator—under ground, all admit, because hundreds of 
miles can be seen any day which have been taken up utterly 
decayed—under the sea, some dispute, because some pieces have been 
taken up and are not decayed. It is quite true that gutta-percha 
does not decay under water, but it is equally true that it does not 
remain a perfect insulator. There is no occasion for your readers to 
go to cables to prove this. Place a mile of gutta-percha covered wire 
in water at a moderate depth, and you will not find it by many 
degrees as perfect in twelve months as the day you submerged it. 

It is quite true that gutta-percha does not to any extent absorb 
water, but it is equally true that it is very‘porous. Gutta-percha 
does not absorb water for a very good reason ; one of the things essen- 
tial to its tenacity being that it shoulu be manufactured in water, 
which is masticated into every particle of it; and the consequence ts, 
that the moment you apply any heat beyond a very moderate tempera- 
ture, or as you increase that temperature, the water masiicated in 
the particles of gutta-percha is set free, and, to all intents and 





purposes, at a temperature of 100 deg. to 120 deg., instead of being a 
non-conductor it becomes a conductor; and t is is the very reason 
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why, in the Red Sea cable, i: was utterly impossible to get a signal 
through it on board ship at 90 deg. temperature, for the current 
was continuaily short-circuiting itself through the warm gutta- 
percha to the outside wire. and so through the whole of the coil; 
and, therefore, as it is impossible to make anything absorb a fluid 
beyond saturation, gutta-percha does not absorb water to any ex- 
tent, because it is already thoroughly saturated. But if it does not 
absorb water, its porosity will always prove it quite unsuitable for 
sea cables. Dr. Wollaston stated a very curious fact beari 
directly upon this subject : he said—* In all pe amag of cable 
have seen, which have been taken up, I have always found a thin 
film of water between the copper wire and the inner surface of the 
Gta pectss and I believe some experiments lately made by 

r. Fairbairn upon gutta-percha covered wire under pressure 
prove indisputably that water can by pressure be forced through 
the pores of the gutta-percha, sufficiently to destroy insula- 
tion. Is it to be supposed that if the fact stated by Dr. 
Wollaston, in respect to cables in comparatively shallow water, 
be correct, that a piece of gutta-percha covered wire, at a 
depth of two thousand fathoms, with the immense pressure 
upon it, would not be found in a similar, if not worse, condition? In 
the experiments made in the Bay of Biscay with the Atlantic cable, 
thick pieces of hard wood, forming the splice-frame, were found, on 
being hauled up, to be perfectly saturated with sea-water by the 
immense pressure to which they had been subjected, as also the gutta- 
percha. ‘This fact will prove what would be the inevitable result in 
all cables insulated with gutta-percha at great depths. The water 
by immense pressure forced through the pores of the gutta-percha, a 
conductor is set up through the saturated insulation, between the 
copper conductor inside and the water outside; and no matter how 
slight this may be in the first instance, the tendency of working 
against such a loss of insulation, requiring enormous battery power, 
is to make matters still worse, until the whole cable totally fails ; 
and it is very questionable indeed if a cable with gutta-percha for 
insulation will ever work for any length of time at any great 
depth of water. So far for deep-sea purposes, it has hitherto 
always failed. The only cables ever laid at great depths bave 
been the Atlantic cable, the Malta and Corfu, Sardinia and 
Africa, and the two portions of the Candia and Alexandria 
cables. Weall know the fate of the first; the Malta and Corfu has 
totally failed ; it is only possible to keep one wire of the Sardinia and 
Africa cable in its present miserable condition by the aforesaid 
doctoring; and the two portions of the Candia and Alexandria cables 
were lost in attempting to underrun them, after the insulation had 
failed during the paying out. So that, if past experience is to be 
any guide for the future, any further attempts to submerge gutta- 
percha covered wire, for deep-sea purposes, is likely to prove a most 
ruinous undertaking. J have already trespassed too much on your 
space. Facts might be multiplied: —the miles rejected at Messrs. New- 
all’s works which would not stand the test of 250 1b. pressure (the 
pressure equal to the greatest depths of the Atlantic is equal to 
7,000 Ib.); the cables which have been ruined by bubbles and air- 
holes in the core, not discernible until submerged, and by 
bad centering of the wire; and the miles, happily discovered 
before too late, with the mass of gutta-percha on the wire be- 
ing like a sponge glossed over, and which, had it gone into 
a cable undiscovered, would have caused the Joss of hundreds of 
thousands of pounds, are facts known to every one connected with 
telegraphs, and are no secret. The reason why gutta-percha is still 
used so extensively in opposition to these facts is likewise no mystery ; 
and so far has this gone on against public opinion that it has caused 
a recoil on the part of capitalists against submarine telegraphs, and 
the present Government committee and experiments are the results. 
India-rubber may be used or not; that is a question of time; but I 
think it far preferableto gutta-percha, for the following good 
reasons :— 

Ist. That whereas there never was a mile of gutta-percha covered 
wire yet made which did not in the first instance give some loss of 
insulation, india-rubber covered wire can be made absolutely perfect 
in insulation, as proved when tested by the most delicate instru- 
ments at present in use. 

2nd. That having perfect insulation, it retains it at any tempera- 
ture that it can possibly be subjected to. 

8rd. That although the outer surface may slightly absorb water, 
the mass does not; it is not porous, and pressure has no effect upon 
it, except to render it still more homogeneous 

4th. That taking two pieces of gutta-percha and india-rubber, 
each of the same thickness, india-rubber is at the least forty times a 
better insulator than gutta-percha. 

5th. That its inductive capacity is at the least 50 per cent. less than 
gutta percha, which, upon a long submarine cable, for good working 
is of the most vital importance. And, lastly, that it will not decay 
either under ground or under water. 

Other reasons might be adduced, but these are sufficient. As I 
stated in my former letter, these are facts which, if not correct, are 
open to contradiction, but are not to be met by mere assertions. 

INSULATOR. 





Sir,—My attention has been called to ‘“ Insulator’s” letter in your 
journal of the 23rd December, in which he gives a list of submarine 
cables that have failed, from bad insulation and other causes ; and 
I tind he names the dasmanian cable as one of the failures. Permit 
me to say your correspondent is quite in error, as that cable is in 
proper working order. aud the insulation perfect. 

A great mistake was certainly made in laying this cable in three 
sections, and landing it at very rocky points, without suflicient pro- 
tection in the shape of heavy shore ends: this was the cause of 
failure on two occasious; but, with these exceptions, the insulation 
has been, and is now, as perfect as any cable in the world. 

Your correspondent is very sweeping in his condemnation of 
gutta-percha. From the experience | have had on the subject 
(having laid about 5,000 miles, and taken up 1.000 miles of decayed 
wire), | am ready to undertake a contract for laying underground 
lines with gutta percha coated wire, and guaranteeing the good 
working condition of the same for twenty years. 

London, January 4th, 1860. 


W. T. Tentey. 


Sir,—Observing in your last impression a letter signed “S. Owen,” 
in which the writer is pleased to refer to some experiments which I 
have made with a single voltaic couple, and in which he moreover 
disputes some of the views expressed in my pamphlet, permit me 
to say that I am now fully aware that the use of a third metal in 
the earth was erroneous, and to point out that the patent which 
comprised it was not taken out by me only, but in conjunction with 
others, whose views I then shared, but that a further examination 
of the theory and practice involved in the use of a voltaic couple 
has led me to adopt the opinions with regard to the kind of metals 
and their surface which he has expressed, viz., that these should 
be the extreme positive and negative, and that the surface must 
depend on the section of the wire connecting them, and not on the 
distance between the plates. In conclusion, let me add that it is 
with no slight pleasure I see your columns opened to the discussion 
of a principle which 1 have spent a great deal of time and money 
to promote, and in the ultimate triumph of which I have no manner 
of doubt. Septimus BEARDMORE. 


27, Albion-street, Hyde Park, W., Jan. 2nd, 1860. 





Sm,—After an attentive perusal of your paper, and the letters of 
* Insulator” and S. Owen, I trust you will favour me by inserting 
my views touching the matter of their correspondence on submarine 
telegraphy, as I conducted the experiments, referred to in the last- 
named leiter, from Southampton to Guernsey. 

1 will pass over that part of Mr. Owen’s letter in which he but 
endorses niy opinion, that to atiempt to obtain perfect insulation of 
telegraph cables will only increase the ditliculty, and that it is de- 
sirable we should set to work in the direction in which f have turned 





my attention for the last two years, namely, to produce the require- 
ments of communication by ro ten with i insulation. 

My impression is, that the great question for submarine telegtaphy 
is how to work without perfect insulation, for, if the insulation of a 
submarine wire be augmented by a greater thickness of the dielec- 
tric, the difficulty will be increased in proportion to the thickness, 
as you will be affording a greater space to hold the static charge, 
thereby making a Leyden jar of greater ca ° 

I am of y age actaTteas coe Une, ata of about 250 
miles from the shore, the cable leaks, in which opinion I am borne 
out by the experiments on the Atlantic cable. 

I think this is attributable to the static charge that is set up in 
the gutta-percha coating, and whereby a barrier is opposed to the 
passage of the electric current, which b more impervious the 
more that current is intensitied. 

Gutta-percha, or any other dielectric, will become porous under 
such circumstances. 

I have been led to this conclusion by experiments of my own, and 
find that the eleetricity of high tension will pass through the gutta~ 
percha just as water under great pressure will pass through the 
pores of metal. ‘Lo this circumstance the present ill success of sub- 
marine cables may, I think, be attributed. 

Some gentlemen with whom I have conversed have asserted that 
it is possible to overcome the difficulty of inductior currents by 
merely reversing the ity. Of this I entertain great doubts in 
any but very short cables, as [ believe that when a static charge has 
accumulated in a cable, that charge always changes its polarity so 
as to be the reverse of the current it meets, whether the current be 
positive or negative. 

In reply to another remark of Mr. Owen, that the inventors of the 
Globe Telegraph had overlooked the fact that needle instruments 
were going out of use, and that printing instruments would supersede 
them, they thought it advisable to make their plans applicable to 
either method ; for, at the present time, needle instruments are much 
more in use than printing ones in England, probably from their 
being more economical — but, doubtless, for all submarine purposes 
the printing instruments would be preferable. 

With regard to Mr. Owen’s remarks that he cannot adopt Mr. 
Beardmore’s views, as stated in his pamphlet, that increase of surface 
will meet the difficulty of every submarine line, nor the opinion of 
the same writer that the surface increases as the square root of the 
distance, allow me, in justice to myself, as one of the patentees, that 
I did not, and do not, endorse the whole of the opinions and tenets 
set forth in that pamphlet. 

The facts of the experiments which showed the ratio of increase 
of surface with regard to distance were these:—With a return wire 
of a given size diameter, that, as I doubled the surface, I got the 
same amount of electro-motive force at four times the distance, and 
if the surface had been multiplied by 3, I should have obtained it at 
nine times the distance—the power of the plates multiplying them- 
selves into the iniermediate space. 

I can quite agree with Mr. Owen, that plates of a smaller diameter 
than those mentioned in Mr. Beardmore’s pumphlet would produce 
equal results, by increasing the diameter of the wire for its return; 
but, increasing the diameter of the wire I consider to be the very 
thing to be avoided. W. P. Piacorr. 

16, Argyle-street, Regent-street, W., 

Jan. 4th, 1860. 
Str,—In my last letter I endeavoured to lay before your readers 
the grounds on which I looked forward to the use of a voltaic 
couple as the true solution of the difficulties of submarine tele- 
graphy. I showed that a couple of low combination had already 
worked a line 170 miles long, and | pointed out that a couple of 
higher tension, as zine-graphite, would, probably, work any of the 
existing lines out of England; and I shall now endeavour to make 
clear that if future cables are constructed for a voltaic pair instead 
of for working on the present system, we shall obtain a line better 
in form and more independent of the risks to which ocean lines, 
both in laying and afterwards, must be necessarily subject. Of all 
the progress made during the last few years in this science, I can 
only point to one real improvement in the form of the cable, and 
that refers to the size of the conductor. The fallacy attending the 
theory of a small conductor is at length exploded, and if the autho- 
rities will only advance in this direction, I shall hope to see lines of 
almost any length available for the use of single elements in 
preference to local batteries. My reasons for requiring an increased 
conductor are obvious. If, as 1 think, any of the existing lines— 
including the 600 mile length of the Red Sea cable—can be worked 
by this means, it is clear that if you give me a line 2,000 miles 
long, with a conductor increased in proportion, I shall work it 
as easily. How do we test resistances of circuits? To speak 
roughly, if we work a current through 2,000 yards of silk covered 
No. 40 wire, and deflect a galvanometer to the extent of 25 deg., we 
know that with the same current we shall deflect the galvanometer 
to the same extent when working through (say) 350,000 yards, 
about 200 miles of No. 8 wire. Precisely in a similar way shall 
we, if successful in working a length of the Red Sea cable with a 
single pair, know that, if we have an increased conductor for the 
total distance from Suez to Aden, we shall work that also with the 
same means. Now, if these views are sound—and I shall be glad 
to hear them argued—what is to prevent that increased conductor 
from being given to all new lines? That which would prevent the 
telegraph engineer specifying it under the existing system would 
be this, that he is obliged to specify for a great thickness of dielectric. 
Companies are not satistied if they don’t have the usual heavy 
outside wires, and the consequence is, that with a large conductor a 
cable would be produced impracticably large in diameter. In this 
last point the engineer is limited, and if a great thickness of dielec- 
tric is still to obtain, I give up any further discussion, because I 
can't get the thickness of conductor I want for long lines, and 
expect an engineer to give me a great thickness of gutta-percha 
over it as well. The dimensions of the vessels employed to lay it, 
to say nothing of other ditliculties, quite prevent this. I am, there- 
fore, obliged in practice, and disposed in theory, to question the 
value of a thick dielectric, and to dispute its use. In a voltaic 
couple all that insulation is required for is to prevent the line wire 
from forming an element in the earth battery arrangement; a non- 
conductor is wanted, and nothing more; and, as I pointed out in 
my last letter, such a dielectric can be applied without giving that 
thickness which contributes so much to the formation of a Leyden 
jar apparatus of the cable. ‘The ditference between the present 
system of applying electricity and that which I advocate consists 
in this:—At present you are practically limited in the size of your 
conductor, your electricity escapes at the smallest fault; and to 
obtain security from the latter fatal evil the electrician is obliged to 
advocate a great thickness of dielectric, which only tends to increase 
the etfects of induction, and to retard the transmission of signals ; as 
opposed to this, a single voltaic couple in the earth with the cable con- 
necting them, requires a good-sized conductor (easily obtained), does 
not admit of the escape of electricity, compensates for any loss that 
may arise through the bad insulation by increasing the quantity 
evolved (i.e. the size of the earth-plates), and only requires a dielectric 
sufficiently thick to prevent the cable acting az an element in the 
arrangement. Here is no Leyden jar apparatus; here is no escape of 
electricity! What do you want more? A candid opponent will 
say at once, “ You have proved to me a great deal which | thought 
could not be obtained, but you have not proved to me that witha 
cable constructed on your own plan, and worked with a. voltaic 
couple, you can give me the speed which I can obtain by the old 
system ona well insulated cable.” I reply at once that I cannot 
give any positive assurance that I can attain the rates of speed which 
the Submarine Company get on their Emden line, say about twelve 
words a minute (1 speak from hearsay); I cannot speak positively, 
but | have made some small experiments which lead me to think 
that on a cable 300 miles in length of the same conductor as the 
Emden cable, I could give a number of beats of the needle equal to 
100 per minute, and I can well leave to any telegraph clerk to say 
what number of words this may give a minute; not twelve words, 
perhaps little more than half. But with this slow rate surely it 











would be better bP sae I with a condition of in which less 
capital is spent, in the first instance, and which w not be liable 
to the frequent interruptions which characterise present cables when- 
ever the insulation becomes so bad that you can’t work them. 
T have said that I cannot speak positively as to the rate of 
to be obtained with a voltaic couple; and I have instanced ex- 
periments made in a room to prove that I can get 100 beats per 
Gegiets 6 Dades dd 0 volice conglr'ss tha corth exe Simp Oo give 
a room a voltaic cou) e@ are to 
different results. _ 


it 

fi very much doubt whether a zinc-iron couple in salt water in a 
cell close together, without 170 miles of resistance, will work the in- 
strument in the Southampton office; as they did when 110 miles 

with the resistance of 170 miles of line wire. Perhaps Mr. 
who ars so courteously to have given his aid in making 
that trial, inform me of the effect produced by a zine-iron 
couple in salt water in his office, and whether it will work his 
Siemens instrument. If it will not, it will tend to show that by 
some extraordinary effect, the cause of which is ed, a 
voltaic couple in the earth and a voltaic couple in a room produce 
very different results, that they are not what Mr. Hi con- 
sidered them, “a pair in which the earth was the and the 
moisture the exciting fluid,” but that the earth produces something 
more than the effect of a mere cell is certain, for when we refer to 
the action of a local battery we find that, with the two poles to earth, 
a greatly increased force is evident. Why is this? Surely it must 
be due to some electric force which this great reservoir of electricity, 
the earth, gives in addition to the electric force poured into it from a 
battery. I fear that I may, by some, be considered as wander- 
ing into speculations which I have hitherto avoided; all that I want 
to show by the last few lines is, that whilst we are entitled to give a 
voltaic couple full credit for any P asa they may produce in a room, we 
must not at once conclude that they will only produce that force when 
used in electrolytic connection with the eurth, 

In my next letter I will endeavour to compare the different quali- 
ties of gutta-percha and india-rubber in relation to the kind of cable 
which I should construct were I about to lay one, and I will also 
offer some observations on earth currents which I have hitherto 
omitted to refer to. S. Owen. 

London, Jan. 2nd, 1860. 


CORNISH BOILERS, 


Srr,—In reply to your correspondent, “ A. B. and C.” we beg to 
say that we are not acquainted with any reliable or useful rule, in 
accordance with present practice, for calculating the strength of 
boiler flues to resist external pressure; perhaps some of your more 
enlightened correspondents will inform him. As it appears to us, 
before any such rule can be determined or applied, it will be neces- 
sary to establish a tixed form of flue—the strongest of all forms 
being the true cylinder—and any variation from that form renderin, 
it weaker in proportion to the amount of such variation, and it wi 
at once be evident that no rule can apply to more than one form. 
So far as we know. a rule applicable to the true cylindrical form has 
yet to be deduced from experiment. 

Referring to the remarks of your correspondent “ R. B. D,” we 
would observe that the assertion contained in the first consideration 
set forth in his communication is so palpably absurd, that it 
requires no argument to show to the contrary. We would simply 
ask “ R. B. D.” where is the amount of brickwork in the setting of a 
Cornish boiler, corresponding to that forming the fire-grate, with its 
sides, front, and top of the plain cylindrical boiler? Where, in the 
former, is the brickwork corresponding to that required to raise the 
latter to the necessary height? We imagine that if “ R. B. D.” had 
a boiler of each kind to set on his own premises, he would not be 
long in discovering which required the most brickwork, and would 
thus have pecuniary demonstration of the falsity of his assertion. 
“R. B. D.’s” remarks on our observations on the adoption of 
T-rings are, to us, quite unintelligible, and if he will take the trouble 
again to read our letter, he will find that we neither stated nor 
implied that any benefit would accrue from making the flue inad- 
vertently stronger than the shell—neither did we say that such a 
result would be obtained by using T-iron rings. Of course the 
object to be attained is to make the shell and flue of equal strength, 
which is rarely the case in ordinary practice. We are quite aware 
that the strength of the flue may be retained without T-rings by the 
use of proportionately thicker plates; but as the true desideratum 
in the construction of boilers is to obtain the maximum of strength 
with the minimum of material, the adoption of the T-rings would 
be the better plan. 

It is true, as “R. B. D.” remarks, that we admit the theoretic 
defect due to the expansion of the flue, but we do not admit that 
the practical objection named—the leakage at the front plate—is of 
any value. We submit that in well made boilers such leakage does 
not occur—at least, such is our experience. When the front plate 
does leak, the defect may, in most cases, be traced to bad jointing, 
or other similar cause. 

As to the economy of Cornish boilers, in respect of the fuel con- 
sumed, “ R, B. D.” will, if he looks, find that we said nothing about 
Welsh coal in our remarks, and it does not appear why he should 
have made that observation, since Welsh coal is not used for Cornish 
boilers generally in this district. We still retain our opinion, sup 
ported by experience, that a well constructed Cornish boiler, if well 
set, is a more economic and rapid steam generator than the plain 
cylindrical, the fuel in both cases being the same. The former, 
having a less depth of water over the fire, generates steam much 
more rapidly than does the latter, 

Not having the time at our disposal this week, we are unable now 
to give Mr. Bach the “ reasons or theory” for the superior economy 
of Cornish boilers ; but, if occasion require, shal! be glad to take an 
early opportunity of doing so. Will Mr. Bach inform us in what 
manner he proposes to set his plain cylindrical boiler? We observe 
in his postscript the remark that his 3 ft. boiler, with 3 in. plates, 
will be quite safe at 100 1b.; does he mean this as the working 
pressure? I: so, to what pressure will he prove such a boiler? For 
a Cornish boiler having a shell, say, 6 ft. diameter and j in. thick, 
we should make a flue, say, 3 ft. diameter, j in. thick, with T-rings 
at the joints of the plates, to preserve the cylindrical form, and at 
that thickness we should consider we had a superabundance of 
strength ; we should hesitate to put the flue-plates even % in. thick, 
and consider it equally strong with the shell, and perfectly safe in 
working. We have seen in a neighbouring town a 6 ft. boiler, with 
two flues, the shell being rivetted on the diagonal principle referred 
to in our last, and, as near as we could measure, ,5, in. thick ; the 
flues were the same thickness, with rings on as previously described; 
the ends also were the same thickness as the shell, but were not flat, 
and had no stays or tie-pins of any sort. ‘This boiler, we were 
informed, had been proved to a pressure of 100 Ib. per square inch, 
and if this really was the case, it goes far to prove that the applica- 
tion of the T-rings, m the manner described, together with the 
diagonal rivetting, really make a stronger boiler than the common 
mode of straight rivetting and lap joints, and that with less metal 
than is usually employed. X. Y. and 7 

Birmingham, January 3rd, 1860. 





ENGINEERING SOCIETIES. 


Str,—As you have lately allowed some of your correspondents 
space for remarks regarding engineers’ and draughtsmen’s societies, 
I take the liberty of soliciting a portion of one of your columns for 
a few observations on the necessity of forming a society in Dublin of 
Irish civil engineers, assistants, and junior members of the engineer- 
ing profession in this country. 

_ As a junior member of the profession myself, and one who comes 
in contact with many of that class, I can safely say the absence of 
such a society is much felt by young engineers in this country, but 
as the matter has never, I believe, been more than privately talked 
of, I am induced to trespass on your space in the hope that by thus 
bringing the subject forward publicly some practical step may be 
taken towards carrying out the desirable object in view. The idea 








Jan. 6, 1860. 


THE ENGINEER. 


7 





which seems to prevail amongst those with whom I have conversed 


on the subject is— 

Ist. Thet such a society as I allude to ae useful as a 
means of bringing engineers together for te on engineer- 
ing vain, i of sentiment, exchange of books, and for 


mutual instruction and improvement. : 
2nd. It might be so constituted that the fact of ‘a member 
would be a sort of guarantee as to the professional ities and 
character of those connected with it. : 
8rd. That the co-operation of senior engineers (the employers, in 
fact) might be solicited, and thus make the society needful asa 
means of obtaining employment for junior civil engineers and engi- 
’ assistants. 


neers 

4th. That as the profession is over-su at home, young engi- 
neers must to a great extent, of ne to foreign pin = 
for remunerative employment, such a society could be made useful 
in obtaining information as to the openings for junior civil engineers 
in those countries, &e., which welt he's great matter for young 
men about to emigrate. 

I trust this subject may receive the immediate attention of my 
brother junior engineers in Ireland. I beg to apologise for 
asking your insertion of this letter (the subject of w must be 
of little interest to many of your readers), which I would not do but 
that I know your journal is largely circulated, and much sprains, 
in Ireland. I. W. P. R. 





DOCKYARD ECONOMY. 
S1r,—Having read your able and interesting article on “ Dockyard 
Economy” with a great deal of attention, it has occurred to me that 
the following may be interesting to your numerous subscribers. 

In 1832, Mr. John Edye, of the Admiralty, published an admirable 
work on “Calculations relating to the Equipment of Ships, &c.” 
In this work, Mr. Edye begins with a ship of 120 guns, and ends 
with a cutter. Taking the 120- ship for an example, I find the 
following valuable detail, whi roves to my mind that the ac- 
counts must have been accurately kept at that period :— 
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8, Bridge-street, Westminster. FREDERICK BRAITHWAITE. 





SCREW PROPULSION, 


S1r,—In Tue Enorneer of the 18th November an article appeared 
relative to the improvements requisite in the Great Kastern (taken 
from the Times) where it says—‘ Engineers now, one and all, 
str6ngly favour the opinion that the Great Eastern never should 
have had paddles at all, but have been fitted with two powerful 
screw engines, driving a screw forward and a screw aft; and that 
had she been built of 15,000 tons in place of 24,000 tons, and pro- 
pelled in the manner mentioned, she would easily have attained a 
speed of from 18 to 20 knots per hour.” As this is stated to be the 
speculations of the highest and most practical authorities, I would 
beg to ask why the Great Eastern of 24,000 tons should not be 
driven at 18 or 20 knots per hour as well as a Great Eastern of 
15,000 tons? Is this not an opinion in opposition to what practice 
has already shown, that, increase in length with a proportional 
breadth and power, a or is obtained comparatively greater than 
with smaller vessels. ere the Great Eastern reduced in propor- 
tion to 15,000 tons, her draught would be reduced also in the same 
ratio, and could not therefore bury a screw which would have the 
same proportional power. 

The great impediment to an approach at ection in screw pro- 
— arises from a limit being placed w Layne area of the olen. 

e result in slip in some cases equals itty per cent. of its speed. 
Under these circumstances, if a screw is working at 20 miles per 
hour, the vessel is propelled 10 miles per hour, and the water is also 
propelled from the screw at 10 miles per hour. If a body of water 
at the stern of a vessel, equal to the area of the screw, be propelled 
at 10 miles per hour when the vessel may be said to be stationary, 
at what speed can the water flowing against her bows be calculated 
upon, as meeting the vessel to fill up the deficiency? or, what is 
the resistance equal to which is opposed to the vessel? The power 
requisite to overcome this is clearly a loss, as well as the at loss 
of power by lateral thrust occasioned by rough pitch. To obviate 
the loss of power sustained from these two causes, I would suggest 
an —_ of screws similar to that described in Tue En- 
GINEER, mber 2nd (on “ Oscillation of Screw Steamers”), that 





aw seneans, Sate ont SO Seabank es Gay te half immersed, 
the screw shaft being 1 with surface of water. In such a posi- 
tiou these two screws, whose diameter should be equal to double the 
draught of the vessel, would have a sectional area of water to act 
against equal to more than glouble that of a single buried screw, 
and would therefore have more than double the resistance to slip. 
Take, for example, a 20 ft. screw, which would require a vessel 
drawing 24 fi. of water to bury sufficiently. The area of a 20 ft. 
screw is about 814 square feet. But with a vessel drawing 24 ft., 
and with the screws half immersed, we obtain screws of 48 ft. 
diameter, equal to an area of 1,809 square feet, the half of 
which equals the sectional area of water they would act upon, 
viz., 905 ft., or nearly three times the area of a buried screw. 
As ee 2S oe YS Cea es Se whole 
diameter by the breadth is exposed as surface to retard a 
vessel in a head wind, why not have 40 ft. and 60 ft. screws where 
there would be comparatively no surface exposed? By such an 
arrangement, when working at the same speed as a buried screw, 
nearly three times the resistance is obtained. To have perfection in 
screw propulsion a screw must advance as its pitch, viz., a screw 
with a 20 ft. must advance 20 ft. during one revolution, but 
this can only be obtained when working in a solid; the nearest 
approach which can be arrived at must be obtained by gaining an 
increase of sectional area of water to act upon in proportion to the 
immersed section of the vessel. 

The superiority of a 40 ft. screw in comparison to a 40 ft. paddle- 
wheel must, I should say, be acknowledged by all. The centre of 
screw being about the level of the water, access could always be 
had in case of fouling, &c., &c., as well as being in a position 
accessible to take off or replace blades when necessary. If the 
Great Eastern was fitted, with a right and left screw of 
45 ft. diameter at the stern and bow, a sectional area of water 
would be obtained to act against equal to 1,590 square feet in com- 
parison to one screw of 20 ft. diameter,* which has an area equal to 
314 square feet. It is useless referring to the mumerous defects 
which result in loss of power by the system of driving screws of 
small diameter at great speeds with rough pitch, so as to obtain a 
sufficient resistance with the water to gain an average speed for 
vessels of large tonnage and light draught. The above description 
will be sufficient to explain a system which in practice would give 
an area equal to nearly three times that which could be obtained by 
a buried screw, the results, when working at similar speeds, being a 
diminution of slip, as also resistance to the vessel, an equalisation of 
the lateral thrust, and consequently no oscillation; a decrease in the 

itch of the screw, therefore a reduction in loss of power by 
ateral thrust. As these results, I feel convinced, would be found 
in practice, I am induced to offer the above remarks. By adoptin 
a right and left screw half immersed, the shafts would pass th: 
the stern post over the top of the rudder, a crank . 
requisite in the rudder port, which would not be a difficulty o 
suflicient importance tc condemn the system. 


Logrono, Spain, December 26th, 1859. P. J. Tuompson. 





SCIENTIFIC REPORTS OF PATENT CASES, 


Sir,—Taking it for granted that the establishment of an amended 
Patent Tribunal is now only a question of time, I think it advisable 
to call the attention of your readers to a subject closely connected 
with the satisfactory working of such an institution. 

We seem to have arrived at the conclusion, from experience, that 
ordinary judges and juries do not form a tribunal capable of dealing 
with vexed scientific questions in such a manner as to command the 
acquiescence of the public in their respective decisions. It has been 
fonnd also, that, for want of conclusive determinations of the scien- 
tific points, the legal pr dings have b practically intermin- 
able. Patentees who have had to protect their patents from infringe- 
ment know well, to their cost, the evil of this state of things. 

Now, in order to amend the tribunal it seems to be agreed that 
the scientific points must be referred, in the first instance, to a 
scientific authority for accurate determination. And your readers 
will recollect that I have advocated for some time past the consti- 
tution of a strong court forthe purpose. I have urged the propriety 
of depending on the scientific power of this court to determine the 
preliminary facts to which the law is to be applied. 

But if patentees and the public are to place their interests, so to 
speak, at the discretion of a newly-constituted authority, it is im- 
portant to consider in what direction such authority is liable in 
the nature of things to become defective. 

It appears to me, then, that as judges and juries fail for want of 
suflicient preparatory scientific training, so there is danger of the 
proposed new tribunal erring in the contrary direction, and becoming 
artificial and pedantic in action unless guided by the accepted 
principles involved in former decisions, and checked by the intelli- 
gent criticism of experienced patentees. To serve this double 
purpose there is required a facility of reference to the scientific 
points already determined, with the grounds of such determinations. 

Now, what facilities do we at mt possess? Besides the 
occasional notices and reports in periodicals relating to —. we 
have those which are spread over several volumes of law reports 
generally. ‘These latter are contained in the Patent Commissioners’ 
Free Library, or rather in a dark gas-lighted passage leading to it. 
We should have possessed but little facility of reference of this kind 
had it not been for the labours of Mr. Carpmael and Mr. Webster, 
and a few others who have published reports of patent cases, I am 
myself too much indebted to the labours of those two gentlemen in 
particular to allow me to speak disparagingly of them. At the 
same time I think we need a kind of publication which they have 
not attempted to furnish, and which the exigencies of the p 
tribunal more especially call for. The kind of publication to which 
I refer is one based on the science of patent cases as distinguished 
from the Jaw of the same. By this I mean that all points of simple 
law, apart from science, would be omitted, and the arrangement of 
the cases would be according to the degree of light reflected on the 
permanent principles of patent law by the science in each, that is to 
say, the greatest prominence should be given to those cases which 
display, in the clearest and most practical form, the principles that 
ought to govern future decisions on the science in analogous cases. 

But in the preparation of such a work it would be necessary to 
take the reports to which I have alluded and extract from them the 
material out of which the proposed new manufacture could be pro- 
duced. They contain the ore which has to be reduced and con- 
verted into the particular kind of metal available for the special 
use to which it is to be applied. This is no mere conjecture. I 
have tested these reports in a manner which it may be as well to 
explain. It occurred to me some years ago that it would be useful 
in promoting the accurate interpretation of specifications if I pub- 
lished, as a sequel to my work on the subject (which appeared in 
1847), notes on cases arranged according to the divisions of that 
work. With this view I extracted portions of the reports of Mr. Carp- 
mael and Mr. Webster, also of Mr. Hindmarch’s elaborate and copious 
work (particularly the chapter on the specification), and arranged 
them on my projected plan, with my own notes and comments. This 
showed me how much material there was to work upon. But it also 
showed me how great and how unremunerative must be my labour 
in working out my ideal, beeause the ultimate matter would have 
been presented to the public in a very condensed form, the majority 
of whom would not have been sag A to conceive of rer of 
Jabour represented by it. Besides peared to me that an un- 
reasonable fas coils patents we arising in the public mind 
at the period referred to, and, therefore, that the importance of im- 
proving their administration was not ame J to be duly appreciated. 
For these reasons I abandoned the ing. 

Now, however, a better feeling seems to prevail, and juster views 
of the direction in which reform ought to take place appear to be 
entertained by persons in authority. It seems now to be understood 
at any rate on the Bench, that it is our mode-of trying the science 
that is at fault; that the scientific mind must be brought to bear 








* The screw of the Great Eastern is 24 ft. in diameter,—Ep, 





upon each case in the first instance, for that otherwise the subsequent 
proceedings will be carried on in the dark. Then again, if it 
be conceded that such a publication as I have indicated is o——, 
arrangements might be made for its preparation at the 
the Patent Commissioners who have already purchased Law 
mye, and added a reference to them to their “* Reference Index.” 
n order, however, that your readers may be able to judge of the 
desirableness of the pro publication, and its claims on the 
attention of the Patent Commissioners, I hope, hereafter, to show 
them more particularly some of its essential characteristics. In the 
meantime I venture to bespeak their attention to the matter, as it is 
one on which it does not become me to dogmatise, and also one which 
has an important bearing on the future well-being of patent property. 


Witu1aM Spence, Assoc, Inst, C.E. 
50, Chancery-lane, W.C., January 3rd, 1860. 





MARINE RAILWAYS. 

Srr,—The importance of international communication s: 

to me the feasibility and the desirability, within certain limits, of 
railways across our narrow seas. a a 3 wean } the 
construction of super-marine railways from England to and 
between Ireland and England. Each of thest ‘railways, if con- 
structed, would be of somewhat more than twenty miles span. I 
would lattice bridges, supported on trestles. Each group 
of should number, say, six or eight beams in all, a group 
wider at the base than at the summit, composed of beams, in 
lengths, securely jointed and stayed, made of wrought, or rolled, or 
cast iron. A couple of st floating derricks would let down each 
group of trestles, which should be previously numbered and tempo- 
rarily together on shore. As each spot would be exactly 
determined by soundings, the length of the trestles could be prett 
nearly ascertained and, and any deficiency as to lengt 
adjusted at the time of letting down. I assume that the bed of the 
sea would zee hold secure enough to each group of trestles. 
It is not likely that they would sink much in the sand, or ooze, or 
chalk, but in so far as they did so, the stability would thereby be 


As to the intervals of the groups, I would have them, if possibl 
2,000 feet. And just so fast as the trestles were let down would 
lay down and connect the lattices, construct the railway with its 
floor, the keepers’ lodges, arrange the electric lights, which, in the 
hours of darkness, should assure ships as to the whereabouts of the 
bridge—lights which could be lighted as by a flash along the entire 
length of the line. The trestles would require an elevation of some 
200 feet or more, above the sea level. The railway, for example, 
over the Kentucky river, now in process of construction, is to be 

feet above the river, and the contemplated span is 1,224 feet. 

Such a project as this I confess would be attended w'th engineer- 
ing difficulties of no mean order, particularly in the Irish Channel, 
the deepest portion of which is not less than 100 fathoms, whereas 
in the British Channel it is not more than 30 fathoms or so. But 
the skill and enterprise of British engineers are such as to bid 
defiance to every diffien within the com of human ability to 
surmount, The Channel depression after all is but a valley. What 


has been done at Deepdale, Yorkshire, might be done elsewhere. 
Here the piers consist of ups of hollow columns six in number, 
each 12 in. in diameter, in | of 15 ft., joined by flanges which 
are faced wp. Each pier has the form of a tapering parallelogram, 


50 ft. by 18 ft. at the base, 25 ft. by 16 ft. at the top. The columns 
are kept in their places by girders every 15 ft., and diagonal:tie-bars 
both vertically and horizontally from girder to girder. ‘The lattice- 
work girders are 6 ft. deep, crossed by Memel timbers, again crossed 
by planks and longitudinal beams on which the permanent rails are 
fixed. The whole is surmounted by a railing. A crane was made 
of sufficient Iength to drop every piece of each pier into its place, 
the crane itself standing on the pier last erected, and also serving to 
launch the wrought-iron superstructure over each of the 66 ft. 
intervals. 

The expense of such a structure as I have ventured to sketch 
would be very considerable, but it would be worthy of a great 
nation, and in the event of a British Channel railway would doubt- 
less be shared by France. The cost of a Crimean campaign would 
construct, I conceive, two such railways over the Irish sea, and one 
across the British Channel. It would be a victory over the brute 
forces of nature, which, indeed, we are intended to subdue. It would 
be a victory costing neither blood nor tears, but one cementing ties 
of amity and friendship between nation and nation, and consum- 
mating the peaceful triumph of intellect and civilisation, 


Belfast, January 2nd, 1860. Hewry McCormack, M.D. 





TURNER’S STEAM ENGINES. 
Patent DATED Stm May, 1859. 


THEsE improvements are by Henry Turner, of Park-street, Mile 
End. The steam is generated in the boilers at what is termed high- 
pressure, and is reduced to a lower pressure by expansion before its 
power is brought to bear on the piston of the engine by means of 
the measuring apparatus shown in Figs. 1 and 2. ‘The quantity of 
high-pressure steam required for a half stroke of the piston is, so te 
say, measured out after leaving the boiler in a vessel or chamber A 
of suitable capacity to contain the same, provided and applied as 
shown in Figs. 1 and 2; the steam is afterwards expanded to an 
extent suitable to give the pressure determined upon as the initial 
or working pressure at the beginning of the stroke of the piston; 
by this means the shock that would ensue if the full force of the 
high-pressure steam was allowed to act directly on a large surface 
of piston is thereby ayoided, at the same time the advantages 
derived from high-pressure steam, as to its generation and the 
extent of expansion, are still retained. 

Fig. 2 shows a sectional plan of the me for the expansion 
of steam; A is the high-pressure chamber; B is the valve which 
gives communication with the boiler; C is a valve which, when 
open, allows the high-pressure steam contained in the chamber A to 
expand in its passage to the cylinder. Both these valves are shown 
as worked in common by an eccentric and rod, but they may be 
worked separately. The high-pressure chamber is filled with steam 
during the time that the communication with the cylinder is cut off 
by the lap on the main slide valve. 

Fig. 3 is a sectional plan of the condenser, showing a section 
through the tubes or sheet spaces. Metal bars or division pieces are 
fixed or rivetted between the thin metal plates; these are inserted to 

revent collapse; and it also shows the centrifugal atus, 
‘ig. 4 is an outside view in plan of Fig. 3. Figs. 5 6 are 
sectional elevations of the condenser, air pump, and centrifugal 
pump or apparatus for driving the condensing water through the 
condenser. 

The steam, after having done its duty in the cylinder, 
through the eduction pipes into the top chamber D of the condenser 
and from thence into a series of tubes or cells EF, &c., which are 
made of thin metal ; | are surrounded by cold water drawn from 
the sea, or other sufficient source of supply ; the water is caused to 
circulate through the condenser by means of the centrifugal 
which may be worked by an — fitted for the purpose, or by the 
main engines themselves. The bottom end of these tubes or sheet 
spaces lead into a chamber G common to all of them; this chamber 
is in communication with a small air pump, fitted with foot, bucket, 
and delivery valves, as shown in the views, Figs. 5 and 6. The 
whole of this surface condenser apparatus is so constracted as to be 
easily got at for the purpose of doaiag + me or repair. 
Figs. 7 and 8 show an apparatus for t urpose of suppl 
distilled water to make up for waste ccceslongd by leakage, Hy 
salt water is drawn from the sea by the vacuum which is formed 
the condenser, and passes into a series of cells or tubes similar 
those used in the surface condenser. The top chamber H is put 
communication with the condenser by means of the pipe I; the 
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side surface of these tubes is in contact with the exhaust ste:m 
during its passage from the cylinder to the condenser. ‘The ves:el | 
containing the sea water being acted upon by the vacuum in the 
condenser, will generate vapour at a very low temperature ; and this | 
vapour, as in a still, will pass into the condenser, and will there be 
turned again into water, but will be pure and fresh ; ; from thence it | 
will be pumped out by the air pump, and in conjunction with the | 
fresh water produced from the condensed steam in the surface con- 
denser, will supply the boilers with amply sufficient fresh feed-water. 

The apparatus last described and shown in Figs. 7 and 8, is pro- | 
vided with a gauge glass, and also with a float to regulate the supply 
of sea water. K is the suction pipe from the sea, which also serves 
the purpose of a blow-off pipe; upon the steam being admitted into 
the top chamber of the apparatus through the pipe L (the commu- 
nication with the condenser having been previously cut off by means 
of a cock or valve titted to the pipe 1), it will expel the sea water | 
when found to be saturated with too much salt. 

Fig. 1 is an end elevation of a marine steam engine, showing the | 
arrangement and application of the several improvements thereto, 
Fig. 2 being a plan of the same. { 








Russian Ratiways.—The negotiations relative to the sale by the 
Government of the Nicholas Railway (from St. Petersburg to | 
Moscow) have been abandoned. The financial position of the 
Russian government is still extremely embarrassed, although the 
last loan of £12,000,000 has been completely covered through the | 
influence of Baron Rothschild. | 
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RRESPONDENTS. 
TO CO; THE ENGINEER breaking in two of the Royal Charter and Indian, as well 
*,* We mad ceuat ea of on errvnyendnd os may Guive fhe ’ ° as earlier disasters of the same kind in the case respectively 
whch "we will forward ouch leltere ab we may === | of the Birkenhead and the Ava, have shown the insutliciency 
receive in answer. Such answers, to catch the eye of an anonymous of strength of iron ships . We may, ly no 
querist, are in most advertisements, which, we are sure our FRIDAY, JANUARY, 6, 1860. doubt, attribute this in ‘some the em- 
aes St aah en deal to entahd evandh do gust from aie ——__ p ¢ of an inferi uality of i : on t 
W.'8. (Derhy).—Fowr later i unavoidably crowded out this week, out will PROGRESS CF GURAM BAVERAEEEN. oa coustruction io 64 at fault. ‘The moment « 
m our . . 
oT pe“(Shetfield).— You have omitted to stated i Many of the which were expressed a year in | ship is thrown upon a rock, so as to bear only at the middle 
‘Ji adeointwiente Sp sae the-columns of THE ENGINEER, in to an nat of length, her hull becomes an cncrnzoun beams, oub- 
R. 8. oy = apy Kt tg api > pale aeaihacented Mr. Fairbairn, | gation, have been realised. The ci of the steamship | jected to a transverse breaking strain. It is usual to hear 
G. S.—The diagram has not been engraved, but it will be ready and your letter al now speak in far more encouraging-terms as to the | of ships “ breaking their backs,” yet few vessels have any 
will appear in our next. ; i prospects of steamship employment. A very large number | backs to An engineer, considering a ship in such a 
Locomorive.— We hope to be able to give a suficient account of the performance } oF steam vessels have ¢ owners, many of these trans- | position as a beam, would perceive that the teculleas strain 


of the vessel in question, The ‘‘ Bngine Driver's Christmas” appeared in 

the Christmas number of the Illustrated Times. 

0. G. (Brixton).— We have not given a drawing of the invention mentioned, 
and wecannot remember just now the name of the patentee. Messrs. Perkins, 
in Fleet-street, would tell you. 

J. N. (Enfield).— You can buy an air-pump from any philosophical instrument 
maker, such as Newton in Fleet-street, or Biliott in the Strand, Bither of 
them may have a second-hand one, There is a shop in Endell-street, Long 
Acre, where we have seen second-hand instruments. 

Screw (Swansea).—No doubt the mode you propose will prove which propeller is 
best in form. You will find in Tur Enoinerr, vol. vii. page 44, a 
description and engraving of an apparatus used by Mr. Rennie jor the same 
purpose, We know little of the companies referred to, and you must judge 
Sor yoursely. 


CALCULATION OF BEARINGS. 


(To the Bditor of The Engineer.) 


812,—Will any of your correspondents kindly favour me with a rule by 
which to calculate the size of cylindrical and conical! rings, so as to have 
the least amount of friction, or name a book of di i ini 
information on that and kindred subjects. 





price rs 
Youne OPBRATIVE. 





SCREW PROPELLERS. 
(To the Editor of The Bngineer.) 


S1x,— Perhaps some one of your readers could tell me of some simple way to 
try the properties of small model screw-propellers for propelling ships ; and 
which is the best screw-propeller now in use, causing the least disturbance 
of the water; or the best screw-propeller suitable for canals. 


January 2nd, 1860. STEAMSHIP. 





SUBMARINE TELEGRAPHY. 
(To the Bditor of The Engineer.) 


§1r,—Would your correspondent, Mr. Owen, kindly reply to the two 
following questions regarding the system of telegraphing by single pair? 
Ist. Is the circuit generally kept closed, to be broken only by the sender 
of a message; or are there two wires, one for each direction. If only one 
wire, and the circuit generally broken (necessarily at both ends if at all), to 
be closed when signalling, how does the sender of the m close the 
break at the office to which he is signalling? 2nd. Are the terminal plates 
merely buried in the earth, or is any acid applied to them in any way ? 


B. P. 





COFFEE MACHINE. 
(To the Bditor of The Engineer.) 
S1r,—You are aware that the coffee tree yields a kind of cherry, each con- 
taining two berries, which are the coffee we import for use, 

Can you tell me where I can procure a machine (either hand or power) to 
separate the pod so as to liberate the coffee berries after they are harvested ? 
26, Unien-<trent, Higher —— SAMUEL BLINKHORN. 

Bae ber 29t 


, , 1859. 
[Should any of our readers “. perhaps they will be kind enough to com- 
te with our cor dent. 











TRUE AND MAGNETIC MERIDIAN. 
(To the Editor of The Bngineer.) 


Sir,—In a copy of your paper of the 23rd Dec. last, I observe an inquiry 
a ag by ‘ Engineer,” respecting a method for obtaining the magnetic 
eviation. 

If he means by deviation the whole error from variation and 
deviation, it is a matter of direct computation after an observation with 
the azimuth The following is the formula :— 

Sin, 32 = «/sec. a . sec. 1. cos. 8 . cos. (S—p) 
Where z = true azimuth. 
+ @ = true altitude of body observed. 
»  l = true latitude of place. 
= 8S =4 sum of (altitude, latitude, and polar a 
i Sp ) = 4 sum of (alt., lat., and polar dist.)—polar dist. 

Now, the quantity “‘ Engineer” wants will be fiso deg.—z) in north 
latitude, and z itself in south. J. Bowie. 

Sailors’ Home, Wells-street, Jan. 5th, 1860. 








CHEMICAL LABORATORY. 
(To the Bditor of The Engineer.) 


Sir,—A communication, copied from the Eivinburgh Witness into Tur 
Enoiveer of Dec. 30, relative to the exhibition of a lecture recently 
delivered by Dr. Stevenson Macadam, of an article of dress prepared after 
one of our processes for rendering fabrics non-inflammable, being calculated 
to lead to some misunderstanding, we should feel obliged by your allowing 
us to offer a remark explanatory. 

Sulphate o ia and tungstate of soda have both been recommended 
and patented by ourselves, for the purpose so aptly illustrated by Dr. 
Macad Sulphate of ja, h , is only applicable in manu- 
factories where no ironing with heated irons is requ in the getting-up 
of the fabrics. For domestic use it would prove of but little avail, 
of its liability to decomposition by heat, thereby injuring the fabrics under 
process of ironing. For laundry purposes, therefore, tungstate of soda is 
of superior value. 

The following data, with which we have been favoured by the Registrar- 
General, afford additional proof of the urgent necessity of introducing 
some such saf d against fire :—“‘ In the five years 1852-56, 9,998 deaths 
were referred, in the civil registers of England and Wales, to burns; 2,881 
are stated to have been caused by clothes taking fire. It must be borne in 
mind that many deaths occur in which the exact causes are not stated in the 
- a is desirabie.” , 

e cherish the hope that ere long non-inflammable fabrics, and tungstate 
of soda to renew their property when lost in process of "washings will 
become not only easily attainable, but be brought within the reach of all 


F. Versmann, F.C.S. 
London, January 2nd, 1860. J. Oprexuzim, Ph. D. 


MEETINGS NEXT WEEK. 


InsTITUTION OF CiviL ENGINBERS.—Tuesday, January 10th, at 8 p.m.— 

1. on taking the chair, by Mr. G. P. Bidder, president. 2, Re- 

ee upon Mr, Grantham’s Paper “‘ On Arterial Drainage and 
utfalls. 

Royal GroGrapuicaL Society, Monday, January 9th.—1. “ Journey wu 
the White Nile to the Equator and Travels in the Interior of Africa, in the 
years 1857-58,” by Mr. J. Petherick, F.R.G.S., her Majesty’s Consul at 
Khartum. _ 2. “ Proposed Railway Route across the Andes from Caldera to 
Rosario, via Cordova,” by Mr. William Wheelwright, F.R.G.8. 

Society or ENGingERS.—Lower Hall, Exeter Hall, Strand.— Monday, 
January 9th, at 7 p.m., a paper, by P. F, Nursey, on Quartz Crushing 
Machinery. 
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actions having been, it is true, at extremely low prices. A 
large number of steamships have been bought from us, how- 
ever, by foreign Governments and foreign capitalists. A con- 
siderable number of these have, within the year, been set 
at work under the French, Russian, Spanish, Pertuguese, 
and Turkish flags. The Chinese difficulty has led to the 
engagement of a considerable number of steamers in the 
transport service, whilst the improving condition of Indian 
affairs promises further employment for steam vessels in the 
Indian coasting trade. The large mail companies’ have made 
extensive additions to their fleets; the Peninsular and Ori- 
ental Company had just done so when we wrote on this 
subject a year ago. ‘Three iron steamships, of the largest 
class, have been added to the Royal Mail Company’s fleet, 
and the Cunard Company are about adding.a considerable 
number of vessels to those which they now employ. ‘The 
Canadian line now runs weekly from Liverpool, and the 
Liverpool, New York, and Philadelphia Steamship Company 
have made extensive additions to their fleet. Several of the 
ships of the unfortunate European and North American 
Company have been placed upon a new Brazilian route, 
with the prospect of remunerative employment, An Aus- 
tralian mail service has not been established vid Panama, 
but the prospect for this undertaking is not altogether dis- 
couraging. The Galway steamers have not yet been com- 
pleted, but advices from the Tyne state that rapid progress 
is being made upon them. These vessels are expected to be 
the fastest ocean steamships yet constructed; and the new 
Holyhead boats, which are to take their places in June in 
the Irish mail service, are also expected to be the swiftest 
Channel steamboats yet made. The award by Government 
of contracts for two enormous steam-rams, and two very 
large floating-batteries, has exercised a favourable influence 
also upon the steamship building trade. 

The extravagant expectations which were entertained of 
the Great Eastern have been dissipated by her trial, and 
the result has not therefore led steam navigation enterprise 
into any new direction. We pointed out long ago the 
reasons why the Great Eastern must inevitably disappoint 
her projectors and the public, and what we said has been 
completely fulfilled. Indeed, there is now reason to believe 
that the maximum consumption of coal, said to have been 
at the rate of 300 tons daily on the trial, was actually at 
the rate of 1 early 500 tons, during the time when the en- 
gines were working up to their greatest power of iess than 
8,000 horses. 

The losses of steamships have been heavy during the 
past = The most melancholy in its results was that of 
the Royal Charter. Twenty-seven lives were lost also by 
the wreck of the Indian steamship of the Canadian line. 
The Peninsular and Oriental Company have lost three 
steamers, the Alma being the heaviest loss, The Royal 
Mail Company have lost the Paramatta. The Galway line 
has lost one of its vessels ; the Edinburgh had a remarkably 
narrow escape from foundering ; and the Czar, the Cuba, the 
Express, the James Hartley, and three or four steamers in 
the Mediterranean, make up, altogether, a long list of 
disaster. 

Commercially, however, steam navigation enterprise 
occupies a much better position than it did a yearago. In 
the construction and a sd steam-vessels, also, very 
important improvements ve been made. With 
the increasing tendency towards high speeds—of which, 
many remarkable instances have been recorded during the 
past year—the proportion of ‘length to breadth of steam- 
vessels is being still further increased. | The Adela, a fine 
boat built last summer by the Messrs, Thompson, for the 
Glasgow and Belfast service, has over 9 of length to 1 of 
width, being 210 ft. long and 23 ft. wide. She has at- 
tained a speed of over 17 statute milesan hour. The Delta, 
the sharpest steamship that has yet run into Southampton 
Water, has attained a speed of upwards of 14°6 knots an 
hour. The last new Channel boat, the John Penn, has 84 
of length to 1 of breadth; and the new Cunard steamship, 
the Scotia, will have, it it understood, a length of 450 ft. 
for a width of 50 ft.—proportions which, it would have 
been thought, a few years ago, would have made it im- 

ible to steer the ship at all. The new yacht of the 
imperor of the French, which is understood to have at- 
tained a speed of 15 knots an hour, has proportions of 
nearly 9 tol; being 270 ft. long and 31 ft. 6 in. wide. 
The Wave Queen, constructed several years ago, was, it is 
true, much longer in proportion than any of the vessels 
named ; but, at that time, when proportions of even 8 to 1 
were quite unusual, even for swift steamers, they are now 
being generally adopted for steam vessels in ordinary com- 
mercial service, During the year, the Atlantic has been 
crossed between Southampton and New York, in conside- 
rably less time than the westward e was ever before 
made, either from the former port or from Liverpool. 
The quickest passage was made by the Vanderbilt, which 
made, also, a few weeks since, an extraordinarily short 
winter passage. The North American, screw steamer, has 
also just made the shortest p' on record between 





| Liverpool and Portland, U.S., steaming at times 300 miles 
aday. Between Glasgow and Liverpool, the Princess 
Royal, screw steam-vessel, has made the run at the rate of 
| 14 knots an hour; and some of the Bristol and Cork packets 
| have made unprecedentedly rapid passages. ‘lhe Mersey 
| frigate also has steamed on her trial at the rate of 13°4 

knots, which is believed to be the highest speed ever at- 
tained by a steam ship-of-war unassisted by sails. 

As a general observation, we cannot say that much has been 











was first exerted at the gunwales, and would naturally 
provide a sufficient section of resistance ‘there, at the same 
time preserving the full thickness of the sides of the beam, 
or, in other words, the sides’ of the hull. Yet, in practice, 
the plates of iron ships are gradually diminished in thick- 
ness from the bottom, and have little or nothing to prevent 
their being torn open transversely at the deck. Although 
the arrangement and proportions of the plating are the 
best whilst the vessel is entirely floated by the water, they 
are the very worst when the hull is subjected to a trans- 
verse breaking-strain like that caused by the unsupported 
weight of the ends. The “ diagonal system” as it 
is called, and the’ system of “double skins” carried 
out in the Great Eastern, do not give the requisite 
strength, since this cannot well be supplied in the 
sides, which, as in a bridge, are to be considered chiefly 
as holding in place the upper and.lower resisting members 
on which the strain must really be thrown. The erection 
even of longitudinal iron bulkheads, supposing such a 
division of a steamship could be tolerated, would not much 
help the matter either, for the reason just given. In a 
tubular bridge, the principal office of the sides is to keep 
the upper and lower chords in their places ; and it is here 
where iron has to be concentrated to resist the tensile and 
compressive strains which attend any deflection of the 
structure. We have mentioned elsewhere that an iron 
steam vessel is being made for one of the Mediterranean 
companies, wherein an arrangement of iron plates is em- 
ployed at the junction of the sides with the deck, re- 
sembling the upper cells of a tubular bridge. A continued 
series of plates of heavy iron, 3 ft. wide, projects inwardly 
from the upper strakes of the hull and flush with the deck. 
From the inner edge of this flange depends a vertical 
flange of similar iron, the bottom of which is stayed at 
short intervals to the sides of the hull. Here great tensile 
strength is thrown into the upper part of the hull, where, 
in case of stranding amidships, such strength is most re- 
quired. The iron maindeck of the Great Eastern, if con- 
tinuous, will supply considerable strength to that vessel, 
but so far as breaking in two is concerned, the “double 
skins,” of which so much has been said, can not afford much 
strength.. The Britannia — would not be sensibly 
stronger if the sides were e double, unless more iron 
were added to where fracture would begin under a breaking 
load. 

In regard to steam economy, some of the best results yet 
realised have been obtained within the year, and the direc- 
tion of improvement in this respect has been precisely that 
which we have-so often pointed out. Superheated steam 
is being very generally adopted, and with this practice, 
steam of a higher pressure, and worked more expansively, 
is now preferred. Messrs. Randolph and Elder’s,engines 
are worked with superheated steam of 45 lb. pressure, ex- 
panded nine-fold, and the consumption of coal is but about 
one-half the usual expenditure in ocean steamships. Mr. 
Spencer, by an admirable arrangement of surface condensing 
apparatus, to which we have referred elsewhere, has ob- 
tained still better results in a period of working of upwards 
of two years, and this, too, with ordinary boilers, moderate 
pressures, and comparatively littleexpansion, The engines 
of the Thetis, by working steam of 115 lb. pressure, ex- 

anded fifteen-fold, and condensed by superficial exposure, 
7 on a short trial, obtained the best result yet recorded, 
and have probably maintained a rate of about 2 lb. of coal 
per horse power per hour, in regular working, for a period 
of several months. 

We believe there was never before a time when such 
really earnest endeavours were being made as now, to re- 
duce the fuel consumption of steam engines to a minimum. 
We look forward with confidence in the year upon which 
we have already entered, for still further efforts and in- 
creased success, 


RAILWAY TRAIN SIGNALS. 


WE can conceive of no suspense more horrible than that 
of sweeping madly along a railway in the darkness of 
night, in a carriage from which the wheels have been 
broken, and which is every moment more and more 
certain to be dashed to pieces. A correspondent of 
Monday’s Zimes, writing from Eastwood Park, Berkeley, 
narrates a circumstance of this sort, the details of which 
are enough to freeze the soul with horror. It appears he 
was @ passenger in an up-train which left Derby, at a late 
hour, on the night of the 17th ult. After running a short 
distance, the tyre of one of the front wheels of the carriage, 
in which he was seated, broke. ‘The train ran on for about 
two miles, when, at two o'clock in the morning, the three re- 
maining wheels went with a crash, and the whole carriage, 
still hanging by the couplings, went duwn upon the rails, 
the springs, footboards, and steps on each side being 
instantly carried away. It is wonderful that a railway 
carriage, under such circumstances, should not have been 
dashed completely to pieces in a moment; however, it kept 
its place in the train, which was flying at the rate, per- 
haps, of forty miles an hour. The lights had been extin- 
guished by the shock, and still the carriage went bounding 
up and down and from side to side, the passengers feeling 
in the darkness that the floor “ was gradually breaking up 
underthem!” Providentially, the pee bre at length 
arrested the driver’s attention, and on looking back he saw 
two streams of fire flying from the broken ironwork as it 
dragged over the ballast. He then stopped his engine, 
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“just in time, for within 300 yards was a junction with 
points, and, as a porter remarked, these would have finished 
the business, for they must have entered the bottom of the 
carriage, as it dragged along, and turned it over.” Three 
fish tracks and an empty van had been placed behind 
the carriage which broke down, but these were overturned 
and disconnected from the rest of the train by the broken 
wheels of the carriage in question. Had these been 
nger carriages, filled with passengers, it must have 
nthe same. ‘Truly, as the gentleman who communi- 
cated this occurrence remarks, ‘“ So marvellous and mira- 
culous an escape from death never before occurred.” Only 
last week, Mr. Mechi had occasion to report a similar, 
although perhaps not quite so alarming an occurrence on 
the Eastern Counties line. An axle having broken, a 
horse-box was thrown off the line, and the horse killed, the 
wreck being such as to prevent the passage of following 
trains for nearly two hours, But the train on which the 
accident happened was dragged furiously along for more 
than three miles after its occurrence, the passengers mean- 
while shrieking loudly to the driver, without attracting his 
attention. It was only by means of a signal from the 
station- master at Romford that the train was finally 
stopped, when the engine-driver coolly remarked that “ he 
thought he had run over a man.” It was only a few weeks 
since that a number of passengers in a train on the South 
Eastern line found themselves in company with a maniac 
dragoon, who, whilst his keeper slept, indulged in the most 
alarming freaks. | In June last, the passengers’ luggage on 
a first-class carriage of a train from Manchester to Crewe 
caught fire. ‘The passengers within discovered the fire and 
endeavoured, without success, to give an alarm to the guard 
and driver. The latter, on accidentally looking around, and 
seeing that the top of one of the carriages was in flames, 
stopped the train before the body of the carriage had taken 
fire. Ladies were then got out of the carriages in such a 
state of terror as to go into hysterics. Their luggage was 
destroyed, some tin boxes being completely melted. At 
about the same time as this occurrence, a woman fell from 
one of the trains on one of the Northern lines. She was un- 
doubtedly instantly killed, but nothing could be done by the 
passengers to stopthe train, which swept on, leaving her body 
far behind. We might multiply instances of serious acci- 
dents which have resulted from the want of means of in- 
stantaneous communication between the passengers and the 
engine-driver. Many of the worst accidents anc. frequent 
cases of the greatest danger occur, of which the guard; can 
have no immediate knowledge. In the night, especially, 
the safety of passengers should not be left to the chance of 
the discovery, by the guard, of the cause of danger. 
Notwithstanding the round-about and generally ridiculous 
contrivances put forward by inventors for this purpose, in- 
stant communication between the passengers and the driver, 
or between the guard and the driver, is best secured by a 
bell-cord, running either through or over the carriages, and 
connected to a bell or other alarm on the engine. We have 
ourselves seen signals communicated in this manner, with- 
out difficulty, in trains which were more than one 
quarter of a mile in length. ‘The regulations of the German 
Railway Union require that “in all trains the conductor, 
and at least one brakesman, who must not be placed in the 
fore part of the train, shall have a communication with the 
engine-driver by means of a cord led either to the steam 
whistle or toa bell. In passenger trains the signal line 
must pass over the whole train. In goods trains it is de- 
sirable that it should do so.” In France this system is 
adopted only on the Orleansandthe Rhone et Loire lines. In 
America, means of instant communication throughout rail- 
way trains are universally adopted, although the construc- 
tion and connection of American railway carriages enables 
the conductor, or even a passenger, to walk freely from the 
hindmost carriage to the engine, or at least to the tender. 
Formerly the signal line passed over the roofs of the 
carriages, and was accessible only from their end platforms, 
to which, however, the passengers have access at any time, 
although there is a nominal rule against their being 
there. Instances of any abuse of this means of safety 
were almost entirely unknown, notwithstanding which 
some hesitation was exhibited before the American railway 
managers determined to run the signal cord through the 
train, and within the reach of every passenger. ‘This, how- 
ever, was finally done, and the arrangement now exists on 
nearly every line of railway in the United States and 
Canada. Each carriage carries its own length of strong 
hemp or leather line, about three-cighths of an inch in 
diameter, the separate lengths being connected or discon- 
nected in an instant by means of “ snap couplings,” as they 
are called, or spring hooks, made flush on the outside so as 
to pass through the rings in which the cord is suspended. 
The front end of the cord is connected to a spring bell close 
by the head of the engineman. The apparatus always works 
without difficulty, and although there may be considerable 
slack in the line a vigorous pull is always sufficient to take 
it up. On some railways this line has been connected to 
catches which release powerful coiled springs, set to apply 
the brakes, and although this brake apparatus is some- 
what heavy and expensive, and a little troublesome in its 
management, the entire control which is thus given to the 
passengers over the progress of the train is found to be at- 
tended with no inconveniences whatever. We are assured 
that no American railway passenger ever thinks of meddling 
with the train signal-cord, unless some visible danger or neces- 
sity compels him to resort to that means of safety. It is to 
be remembered that, on American railways, the passengers 
are seated, perhaps sixty together, in one carriage without 
compartments, There would be no difficulty, however, in 
so connecting the signal-cord that a pull from any com- 
partment of a train would indicate that compartment by a 
small external signal which, when once displayed, would 
be out of the reach of the passengers within. We cannot 
think, however, that passengers would be any more dis- 
posed to tamper with the means provided for their protec- 
tion than they now are to cut the cushions or to break the 
lamps or windows of the carriages in which they ride. At 
any rate, the fear of such meddling does not justify our rail- 
way managers in leaving their passengers exposed to 
dangers, without means of raising an alarm, where they 





must in many cases be the first to know of the danger. 
There can be no doubt that’ many serious and even fatal 
accidents might indeed be prevented were the means of in- 
stant alarm committed to the hands of railway passengers. 


STEAM FIRE ENGINES. 

Ove might suppose that steam had superseded all other 
forms of power in the raising of water. Boulton and Watt's 
engines long ago took the places of the old horse gins 
employed at the mines. Our great metropolitan pumping 
engines have nearly consigned the street pumps to 
oblivion. Windmills have succumbed to the gigantic 
Leeghwater engine in draining the Dutch lakes. In our 
factories, forges, and in innumerable other situations where 
water is required to be raised, steam has been set, at _work 
and hand-pumping has become obsolete. But there is one 
vecasion for pumping in which, more than in any other, the 
largest body of water is required to be raised in the least 
time; and where hand-pumping, the most inefficient mode 
of raising water, is still relied on. We allude to fires and 
to their extinction by hand fire engines. A bucket full of 
water, rightly applied at the origin of every fire, would 
probably extinguish it completely. But when a fire has 
gained headway, tons rather than gallons of water may be 
necessary to arrest it, and here everything depends on the 
suddenness with which the extinguishing apparatus may 
be put to work. 

Only a fortnight since a fire, attended with the loss of 
four lives, occurred in Little George-street, Westminster. 
At the inquest upon the bodies of those who perished in 
the flames, Mr. Braidwood, the superintendent of the 
London Fire Brigade, stated that the capacity of the 
engines under his charge was but a trifle over $2 gallons 
per minute. 'I'wo of the parish engines of St. Margaret’s— 
antiquated contrivances both of which had undergone repairs 
35 years ago—would throw respectively 38 and 29 gallons 
per minute. As if to express his opinion upon their 
worthlessness, one of the police inspectors stated in his 
evidence that “he should have considered it a lack of 
judgment, on such an occasion, to have sent for such an 
engine.” As it was, it appears that the brigade engine 
did not arrive until nearly half an hour after it was sent 
for. 

Although we, as a nation, were the first to produce steam 
fire engines, other countries have taken the lead in their 
use. In 1831, Messrs. Braithwaite and Ericsson, whose 
locomotive engine, the Novelty, attained some celebrity at 
the Liverpool and Manchester trial, produced a steam tire- 
engine weighing 3 tons, and having, we believe, a capacity 
of discharge equal to three or four of the hand-engines of 
the day. But this improvement went begging. The engine 
was sent to Berlin, where, we believe, it still remains, and 
where it did good service at the great fire in which the 
Berlin opera house was destroyed. In 1852, the Americans 
adopted steam fire engines, and at this time they are in 
very general use in the cities of the United States. In 
1855, the Thames floating steam fire engine was constructed, 
and here, at least, we have a really powerful apparatus for 
the extinction of fires, but, unfortunately, one which can 
work in only a very limited district, viz., that included be- 
tween the banks of the river. More than a year ago, our 
London fire-engine makers, Messrs. Shand and Mason, re- 
ceived an order from Russia for a steam fire engine, which 
was shipped in October or November, 1858, and which, we 
understand, gave much satisfaction to the manicipal autho- 
rities of St. Petersburg. During the past year the same 
makers have made two more steam fire engines, which have 
been publicly tried in and in the neighbourhood of Lon- 
don. ‘The weight of these engines is less than 3 tons 
each, and they are capable of throwing nearly 300 gallons 
of water per minute, or almost four times more than the 
brigade engines, and probably ten times as much as the 
average capacity of those diminutive little squirts known 
as “ parish engines.” But who expects steam fire engines 
to be adopted in London? ‘Their use is a public matter, 
and in public matters we never move in a hurry. We 
should say ten years would be the shortest space of time 
in which we might hope for their introduction. And we 
do not know that there will be any change in that time, 
unless a thousand houses or so, and perhaps a hundred of 
their human inmates, shall have been sacrificed to the 
flames. If a fire obtains headway in the lower part of a 
house, our present engines can hardly do more than confine 
it to the immediate premises in which it has broken out, 
If there be helpless women and children in the upper 
storeys, they can only trust to the fire escape ; and if that 
arrive too late, or if the street be too narrow to permit the 
ladders to be run up, the wife, the mother, the children, 
may be burned before the eyes of the husband, the son, or 
the father, whose most desperate efforts to save them are of 
no avail, 

The utmost power of twenty-eight men, as exerted in 
working one of the brigade engines, does not exceed 
12-horse power. ‘The force of one of Shand and Mason’s 
steam engines, having one 84 in, cylinder, and 6 in. stroke, 
working with 100 lb. of steam per square inch, and at 220 
revolutions per minute, is quite 35-horse power. ‘lhe 
largest steam fire engine in New York, one which, upon 
one occasion, threw 1,000 gallons, or 4 tons, of water per 
minute, has two 7} in. cylinders, with 14 in. stroke, and, 
with 150 lb. of steam, makes 240 revolutions per minute, 
driving a powerful rotary pump at the same rate. The 
actual power exerted is more than that of 150 horses 
and the discharging power is such that a 2}-in. 
stream was thrown from an open butt to a_hori- 
zontal distance of 196 ft. It is from such a result 
that we can best comtemplate the utter insufficiency 
of our present system of extinguishing fires, which 
is, even according to the conservative evidence of the Times, 
at least fifty years behind the age. The large engine which 
we have mentioned weighs but 5} tons, and is self-pro- 
pelling, requiring neither horses nor men to draw it to a 
tire. Steam is kept ap constantly in the boiler, which is 
thickly covered to prevent loss trom the radiation of heat, 
and generally within ten minutes from the giving of an 
alarm the engine is on the ground and in full work. Steam 
fire-engines, which require to be worked for short periods 





of time only, in which economy of fuel is of no consequence, 


may be made to combine immense power with.great light- . 


ness. Inthe New York engine, the whole boiler is formed 
of water tubes, even hang walls of the nee are formed 
by vertical water tubes, placed closel = ew 
ios development of heating cutie ia ta obtained, 

of which by being directly exposed to the fire is from twiee 
to three times as effective as the ordinary tubular surface of 
multitubular boilers. Only a very small quantity of water 
is present in the boiler at a time, and the strength of the 
tubes is such that any required pressure may be safely 
carried in them, as even the explosion of any one or more 
of them would not be likely to do further mischief. Of 
the abstract excellence of such a mode of extinguishing 
fires there can be no doubt. But we fear we must be con- 
tent to see its general introduction into London delayed for 
many years, until, perhaps, millions in value of property, 
and many valuable lives, have been sacrificed to the present 
system. 

SURFACE CONDENSATION. 


THE loss of heat consequent upon blowing off to prevent 
saturation in marine boilers cannot be very accurately 
estimated. Sea-water contains 3 parts of salt to every 100 
of its total weight, and in general practice it is not found 
safe to allow the proportion of salt to rise beyond 6 parts 
in every 100 of water contained in a boiler. In the 
Cunard steamships the proportion is not allowed to -rise 
above 5 parts in 100, notwithstanding that, instead of the 
multitubular boilers usually employed in ocean steamships, 
the Cunard vessels are fitted with flue boilers, which are 
less liable to choke from incrustation. To maintain the 
density of water at 3 it is necessary that one-half of all 
the water fed in be blown off. Under a pressure of 25 lb. 
per square inch, the heat of water from which steam is 
forming is only 3 that of the total heat of the steam itself ; 
consequently in blowing-off one-half of the water we should 
not expect to lose but one-ninth of the total heat com- 
municated through the heating surfaces of the boiler. 
But the water blown off must of necessity be mixed with 
the steam which is being constantly formed among it, and 
it is impossible to say how much steam is thus blown off 
and lost. We have few or no steam vessels running in 
fresh water in this country. If we had, experieuce would 
soon show how much more heating surface was necessary, 
for a given power, where blowing off was compulsory, as 
compared with that required where only fresh water was 
worked in the boilers. But American practice furnishes 
us with ample and remarkable evidence on this point. 
Hundreds, if not thousands, of steam vessels are employed 
on the fresh water rivers and the great fresh water lakes 
of North America, and single engines, of the kind in use 
in these vessels, are not unfrequently worked up to an 
effective power of 2,000 or 2,500 horses. The same kind 
of engines and boilers is adopted, moreover, by the American 
engineers for both fresh water and salt water navigation, 
but this important fact is disclosed, viz., that, for a given 
power, from 25 to 30 per cent. more heating surface are 
necessary for boilers working salt water than suffice for 
those in which only fresh water is used. In other words, 
the loss of heat, consequent upon the blowing off necessary 
to prevent saturation with salt water, is such that from 25 
to 30 per cent. more heating surface must be provided, and 
from 25 to 30 per cent. more fuel must be expended than 
would be requisite if only fresh water were used. 

Such a state of things has naturally led to a great 
number of attempts to provide means for supplying marine 
boilers with fresh water whilst at work at sea. ‘lhe most 
natural attempt was that to collect the condensed steam 
from the engines, keeping it unmixed with sea or other 
water, and to return it to the boilers. Steam, from what- 
ever quality of water it may be formed, is always fresh, and 
it restores, when condensed, all the water evaporated in 
its formation. A boiler full of clean water might, if there 
were no leakages and no waste of steam at the safety valves, 
be converted into steam, and this steam might be condensed 
and the distilled water so formed be returned to the boiler 
to be again converted into steam, and so on, ad infinitum; 
and so far as the theory is concerned, the original supply 
of pure water to the boilers of the Great Eastern, taken 
from any source on shore, would last that vessel, under any 
rate of steaming, on a voyage around the globe. All that 
is required is to collect and to save the whole of the con- 
densed steam from the engines, keeping this water un- 
mixed with that from the sea. It was upon this idea that 
Mr. Hall brought out his surface condenser some twenty-five 
yearsago. Whatever may have been its merits it has not, 
however, been adopted in extensive use, and, seemingly, 
there have been faults with nearly all other plans of sur- 
face condensers which have prevented them from obtaining 
any favour, worth mentioning, from engineers. Mr. Crad- 
dock, some years after Mr. Hall, brought out an atmo- 
spheric condenser ; that is to say, he discharged the exhaust 
steam from the engine into a great number of small tubes, 
which were mounted ina frame capable of being rapidly re- 
volved in the open air. This plan is believed to have attained 
very good results, although sometimes only 9 Ib. of vacuum 
were realised. We believe, however, that Mr. Craddock 
has stated that in some cases he maintained a vacuum of from 
26 to 28 in. for considerable periods of time. His apparatus 
appears to have been closely copied in the engines supplied 
by Messrs. Rowan to the Thetis steam vessel; so closely, 
indeed, that we doubt if these engines embody anything 
more than has been made public, and reduced to actual 
practice years ago. 

Passing on from Mr. Craddock, who was perhaps the 
earliest to demonstrate the advantages of those great means 
of steam engine improvement which are at last being com- 
mercially recognised by engineers, we may take up one of 
the most recent and, apparently, the most successful surface 
condenser yet brought out. ‘This is Mr. J. Frederick 
Spencer’s, who applied it, more than two years ago, 
to a vessel running to Jersey, and who is now about 
fitting it to one of the Mediterranean steamers. Mr. 
Spencer’s plans were illustrated in THE ENGINEER of 
July 2nd, 1858 (vol. vi., p. 5), having been patented 
in November, 1857. In his condenser, the steam, 


instead of being passed through small pipes, is let in 
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through the pipes by means of . pipes are 
kept tight by a very simple arrangement, an annular 

sae tet of cn coaany teclion tox ng made around 
the end of each pipe in the thick cast-iron tube plate 
through which it passes, and in this recess two or three 
small rings of india-rabber are placed, which are kept close 
by the slight pressure of the water pumped through the 
pipes. ith a considerable extent of exposed surfece, 
steam of 50 Ib, is instantaneously condensed on 


entering this apparatus, so suddenly, in fact, that the vacuum 


shows searcely any disturbance. ‘The air-pump 
not require to be of more than one-half the usual 
¢apacity, and in the first vessel to which this condenser 


one-third of the usual 
size. With clean condensing tu i 
steadily maintained, and the whole loss of the original 
supply of water to the boiler does not exceed 4} per eent. 
in its evaporation and passage through the condenser. This 
loss is more than made up by the water collected from the 
jackets of the cylinders, which are supplied with steam 
from a small donkey boiler, fed with sea-water. The air- 
pumps are driven by independent engines, supplied with 
steam from the supplemen boiler, and at a pressure 
about 10 ib. per inch more than that maintained in the 
principal boilers. This use of an independent engine to 
work the air-pump dates from 1848, but Mr. Spencer has 
taken advantage of it to work the air-pump at a moderate 
and uniform rate, whilst giving a much higher speed to the 
engines and a finer pitch to the screw. ‘The air-pump is 
made double-acting, the bottom part serving as a water 
pump for forcing water through the condenser, ‘Two air- 
pump engines and air-pumps, connected to a right-angled 
crank, are employed, so that the pumps may be started in 
any position. In opening the condenser there are no steam- 
joints to be broken, the only bearing surfaces being water- 
joints which have to resist only very moderate pressures. 

It is found, that after the condensing tubes have been 
for some time exposed to the steam from the cylinder, their 
outer surfaces become coated with hard greasy matter, 
which materially diminishes their conducting power. In 
the surface condenser of the steam vessel Alar, it was found 
that after fifteen months’ use the condenser, which origi- 
nally gave a vacuum of 12 lb., gave only 103 lb. By 
cleaning the tubes the original efficiency of the condenser 
was restored. The arrangement is such that the tubes can 
be very easily withdrawn, cleaned, and replaced, and, as 
aiready mentioned, without breaking any steam joint. 

In the course of two years’ observations made upon the 
working of a steam vessel, whose engines were fitted with 
these condensers, the expenditure of coal was found to be but 
about 2 lb. per horse power per hour. The pressure of 
steam maintained was not high, nor was it worked to 
any considerable degree of expansion. Such a result, 
attained with ordinary marine boilers, and with engines 
otherwise of the ordinary construction, must be con- 
sidered as extremely favourable. Although there is no 
doubt that the general establishment of surface condensa- 
tion will permit the generation of very high pressure steam 
in tubular boilers, which steam, by being properly protected 
from condensation, may be worked to a high degree of ex- 
pansion, Mr. Spencer has not yet attempted to avail him- 
self of these advantages, being satisfied at present to rest 
upon the merits of surface condensation alone, and to pre- 
serve the existing character of the engine, so that upon 
any possible difficulty with the condensing apparatus, the 
whole may be worked in the ordinary manner of marine 
steam engines, 


THE WESTMINSTER BELL. 


In the libel suit of Mears v. Denison, which came up the 
other day before Mr. Lush and a special jury, Mr. Mears 
had the benefit of the fullest explanation which he could 
give of his share in the Big Ben disaster. Of course one 
story is good until another is told; but in this case the 
counsel for the defendant did not choose to tell his story, 
and so Mr. Bovill’s very clear argument will doubtless be 
orgy | accepted as a correct statement of the whole 
affair, Mr. Mears is the representative of a firm who are 
the largest manufacturers of bells in the world, and whose 
establishment also is, perhaps, the oldest of its kind in 
existence. They had a great reputation, and obtained the 

rize for bells in the Great Exhibition of 1851. On being 
invjted to tender for the first great Westminster bell, they 
sent in the lowest bid of any, notwithstanding which the 
contract was given to the Messrs. Warner. The form, dimen- 
sions, composition, hanging, and all else (but the raising) of 
the big bell, had been lett to Mr. Denison, who was (by 
some individuals) supposed to understand the whole matter 
of bells better than any body else in the kingdom. Mr. Deni- 
son ordered a departure from the established composition of 
big bells, and instead of 4 parts of copper to 1 of tin, he in- 
sisted upon a mixture of only 22 of copper to 7 of tin, not- 
withstanding that he was warned that such an excess of 
tin would produce a brittle casting. The melancholy history 
of Big Ben the first is too well known. Then came his 
successor, and again was Mr. Denison left to himself. This 
time Mr, Mears took the contract, at hardly more than one- 
half the bid of the Messrs. Warner. Mr. Mears took care 
to warn Mr. Denison of the brittle nature of his composition, 
and having done so, and having thus discharged the 
responsibility resting upon him in the matter, he went 
on, according to the terms of his contract, remelting the 
metal of Messrs. Warner’s broken bell, and preserv- 
ing the same proportions of copper and tin in what 
additional metal was required. The bell was duly 
cast, not without many comparatively small holes 
in its surface—the deepest of which appears not to have 
exceeded half an inch, Whether there was any intention 
to conceal all knowledge of the existence of these holes was 
the knotty point between Mr. Mears and Mr. Denison. 
It is not now believed that their presence had anything to 
do with the failure of the bell, although—as they would 
have been in any other bell foundry—they were filled with 
a composition metal of the kind commonly employed for 
such purposes. This filling could not, however, have con- 
cealed the existence of the holes, as the inevitable difference 








of colour of the two metals would have disclosed the fact 
that holes did exist, which had been so filled. The bell, as 
it left Mr. Mears’ establishment, was brightly polished. 
The means taken to raise the bell brought great strains 
upon ious of its surface, and broke in some of the small 
air-h jost under the surface. ‘The bell was already out 
of Mr. Mears’ hands, and these holes were filled with 
white meta! without his being consulted. Mr. Mears, on 
learning this circumstance, wrote to the Commissioners of 
Woods and Forests to say that the white metal was not put 
in by him. A report by Sir Charles , sent to Mr. 
Mears in acknowledgment of his letter, informed him that 
the white metal was put in with the knowledge and con- 
sent of Sir Charles’ clerk of works, and that the holes were 
not considered as a matter of any consequence by anybody. 
The bell, too, was bronzed, with which operation it appears 
Mr. Mears had nothi to do. Then, whilst in its 
intended position, the bell was inspected and approved by 
Mr. Denison and Professor Taylor, with whom its accept- 
ance or rejection entirely rested. Mr. Mears had recom- 
mended a clapper of 6 cwt., but Mr. Denison insisted on 
one of 7 ewt., by which the bell was tested without failure. 
Then Mr. Denison determined on the adoption of a mass of 
solid iron of 7} cwt., to be used, not as a clapper, but as a 
hammer, and this was adjusted so as to have a fall of 13 in, 
on the sound bow of the bell. This was done, and the 
bell rigidly fastened, despite Mr. Mears’ warning as to the 
brittle nature of Mr. Denison’s composition, which he, Mr. 
Mears, had only consented to use on the understanding 
that he was not to be held in any way responsible for the 
consequences. And so the bell was hung, and so it was 
struck, and so it broke. Then came Mr. Denison’s unhand- 
some charges against Mr. Mears. to which Mr. Mears 
responded by an action for libel, although Mr. Denison 
had virtually withdrawn all the charges he had made. 
The conclusion of the whole matter appears to have been 
the best possible under the circumstances. The case was 
settled by agreement to the following terms :—*“ The jur 
to be discharged from giving a verdict. The defendant 
retracts all the charges and imputations made upon the 
plaintiff; the defendant to pay the plaintiff all the costs, 
charges, and expenses which be has incurred or been put to 
in consequence of the libel, including legal expenses as be- 
tween attorney and client, from the time of the publication of 
the libel, and the expenses of engineers, scientific witnesses, 
and others in preparing for the trial, though not usually 
allowed in taxation, including expenses of models and 
plans, and the journey of two engineers to Oxford. In 
case of dispute in carrying out these terms, the whole to 
be decided by Mr. Lush upon the principle of full indem- 
nity to the plaintiff. On the performance of these terms 
all further proceedings to be stayed. ‘These terms were 
signed by counsel on behalf of both parties.” 

And so ends the history of Big Ben the Second. As for 
the Third, if there is to be one, we hope Mr. Mears will 
have the contract, and with it be allowed to have his own 
way. We shall then have little fear for the result. 





Tue Nortu Arvantic TeteGraru.—The American Railway Re- 
view, a paper which ought to know something of the matter, says of 
Col. Shaftner and his scheme :—* The successtul laying down of an 
Atlantic telegraph cable is an event which the world impatiently 
expects. But we do not quite believe that it will be stretched from 
the western continent to the eastern vid Greenland, or through the 
agency of Col. Tal. P. Shaffner. Nevertheless, his exploration, if 
really effected, as stated, is not without interest.” 


FearFut Couuision on THE Eastern Counties RatLway.—A 
very serious collision, involving injury to a large number of passen- 
gers and the loss of considerable property, took place on Sunday 
evening near the Tilbury Junction of the Colchester section of the 
Eastern Counties Railway. The junction is about half a mile on the 
Ilford side of the Forestgate station, and connects the Tilbury branch 
with the main Colchester line of the Eastern Counties. It is pro- 
tected by the usual semaphore and disc signals. Since the opening 
of the Bow and Barking branch the passengers from ‘lilbury for 
Bishopsgate have to alight at Barking and take a fresh train. ‘his 
was the case with the train which left ‘lilbury at 6.30 on Sunday even- 
ing and was due at Barking at 7.1U. It was rather behind its time, 
which necessarily made the train for Bishopsgate late inleaving. It 
proceeded at its usual rate on to the junction, when a train, which 
proved to be the Norwich and Colchester, and due in London at 7.50, 
was heard coming up. The Tilbury train kept on its course round 
the junction, and the foremost carriages had passed on to the main 
Colchester line when the engine attached to the Norwich train struck 
in a slanting direction the side of the last of the Tilbury carriages. 
The shock is described to have been of a most frightful character. 
Most providentially there was not a soui in this last carriage. It was 
literally shivered to atoms. The next carriage, which was full of 
passengers, was thrown off the rails and dragged sideways 
along the permanent way until it came in contact with a 
telegraph post, which snapped the coupling, and it turned over 
on to the embankment. ‘The remainder of the Tilbury train 
escaped injury. It had acquired considerable speed, but for 
which it is almost impossible to conjecture the extent of mischief 
that would have followed. The engine of the Norwich train, after 
coming in collision with the Tilbury carriage, sprung round and 
shot across the permanent way over the down line of rails, and 
partly buried itself in the opposite embankment, the driver and 
stoker holding on. The tender got disconnected from the engine, 
and was thrown across the permanent way, and the break van, 
which was next to the tender, was thrown off the rails, and was 
hurled along to the abutment of the bridge, where it was turned up 
on its ends and crushed in a second-class carriage, which was next 
to it. The passengers in this train describe the concussion to have 
been most severe. Many of them were much bruised and shaken ; 
indeed, the whole of them, we were informed, were more or less hurt. 
The crash was heard « mile from the spot, and the scene was most 
alarming. It was a considerable period before the full extent of the 
mischief could be gleaned. After a brief examination of the wreck and 
the injured passengers, the guards took immediate steps to prevent the 
approach of the up and down trains, and to obtain all the medical 
aid the neighbourhood could atlord. The whole of the passengers 
alighted, and took up a position on the embankment, the darkness 
and severity of the night, and the wind blowing hard with rain, 
adding much to their discomfort and alarm. It is stated that direct 
means were taken to communicate with the officials at the Stratford 
station, in order to obtain the speedy removal of the passengers 
from the scene of the accident. The authorities assert that a special 
train was despatched to the spot in about three-quarters of an hour 
after being apprised of the collision, but the p gers declared that, 
after waiting a much longer period than that, and not obtaining any 
satisfactory information from the guard as to when assistance would 
be afforded them, a large portion made their way over ploughed 
fields and hedges on to Stratford, where they got medical reli 
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THE RISE AND PROGRESS OF STEAM NAVIGATION, 
By Atrrep D. Lewis. 


Tue merit of the introduction of steam power for the oon of 
vessels belongs to Mr. Hulls, who ob a patent in 1736, in which 
he proposed to propel vessels by means of paddle-w In the 
specification of his patent he suggested the idea of the employment 
of the atmospheric engine of Newcomen, which, by means of a 
crank communicating with the working beam, imparted rotary 
action to the wheels or paddles. This proposition on his part appears 
so very similar to the principle now adopted, that I give to him the 
credit of origination. 

I cannot glean that much was even said on the subject for nearly 
fifty years, until in the year 1751 the Marquis de Jouftroy attempted 
some experiments. He constructed at Lyons a vessel 140 ft. Tong, 
which it is stated fully answered his expectations, but the F 
revolution compelled the marquis to abandon his plans, and before 
his return to France in 1796, several other claimants had 
their right to the invention — among others, Robert Fulton, the 
American, and M. Blancs. It appears likely that these persons 
were more indebted to the marquis than to their own in ity. 
However, both of them obtained patents for steamboat mac! ° 

Affairs began now to look more promising, for Lord Stanhope, in 
1795, constructed a steamboat, and the results left little reason to 
doubt the practicability of using steam as a motive power for the 

ropulsion of vessels. Six years afterwards, Symington built a 

at which navigated the Forth and Clyde with success. 

Another six years elapsed without any further exertions being 
made, and the application of steam to the purposes of navigation 
seems to have been postponed indetinitely, and it was not until we 
had received an impetus trom the enthusiasm of the Americans that 
any further steps were taken in this country. 

We now come to the better known efforts of Robert Fulton, He 
well knew all the contingent circumstances upon which success 
depended, and he felt certain that an effective engine, properly tixed 
in a vessel, would place the question beyond all doubt. After ob- 
taining all the valuable data he could procure, he, in the year 1806, 
applied to the celebrated firm of Boulton and Watt for the engines, 
and proceeded with those he considered best suited to his purpose to 


Y | New York. Fulton’s tirst steam vessel, the North River, ascended 


from the city of New York to Albany at the then astonishing speed 
of five miles per hour; and though crude, both in dimensions and 
form—lacking stability to so great an extent that it was found 
necessary to widen her—it cannot but be considered as a highly 
satisfactory result. 

The following are the original dimensions of this highly inter- 
esting vessel :—133 ft. lopg, by 18 ft. beam, by 7 ft. deep, but as I 
have before stated, it was found expedient to alter her, and she was 
subsequently made 22 ft. beam, by adding 4 ft, amidships, which 
also increased her length 14 ft. She had 4 in. by 8 in. spruce floors 
afore and abaft the engine-room, and 8 in. square oak floors under 
the engine. Her timbers were 6 in. by 8 in. at the heel, and 4 in. 
at the head. She had one boiler 20) ft. long, 7 ft. deep by 8 ft. wide, 
her cylinder was 24 in. diameter, with 4 ft. stroke, and her wheel 
was 15 ft. in diameter, with eight arms. The paddles had 30 in, 
face and 2 ft. dip; her shaft was of cast iron, 4) in. diameter under 
the deck, and she had a fly-wheel 10 ft. diameter outside of the 
boat; the arms of the wheel extended below the bottom of the 
vessel, and were the source of great inconvenience in shoal water. 
The first appearance of this vessel on the Hudson river is thus 
described by the biographer of Fulton:—‘ She had the most terrific 
| appearance from the other vessels which were navigating the river 
when she was making her passage. The first steam-boats, as others 
yet do, used dry pine wood for fuel, which sends forth a column of 
ignited vapour many feet above the flue, and whenever the fire is 
stirred a galaxy of oe fly off, and in the night have a very 
brilliant and beautiful appearance. This uncommon light first 
attracted the attention of the crews of other vessels. Notwith- 
standing the wind and tide were adverse to its approach, they saw 
with astonishment that it was rapidly coming towards them; and 
when it came so near as that the noise of the machinery and paddles 
was heard, the crews in some instances shrank beneath their decks 
from the terrific sight, and left their vessels to go on shore; while 
others prostrated themselves, and besought Providence to protect 
them from the approaches of the horrible monster which was 
marching on the tides, and lighting its path by the fires which it 
vomited.” 

Griffiths, the great American authority on matters connected 
with naval architecture, speaks of this vessel in a piece of frothy 
writing, absurdly misplaced in a scientific work. He commences by 
saying that “ he launches into the subject with feelings of pride and 
patriotism,” and informs his readers that “ it would have required a 
vision of more than ordinary strength to have looked through the 
vista of time for a distance commensurate with less than half a 
century toa period when the speed of steamboats, upon the same 
river on which Fulton harnessed his trackless steed, should have 
increased from five to twenty miles per hour.” He adds that “ not 
only this, but far greater achievements belong to America in steam 
navigation, and that the world bows instinctively to the fecundity 
of American genius ; for her ocean steamers are ploughing trackless 
furrows in every sea, and leaving their tardy rivais far in the wake.” 
And concludes by saying “such has been the progress of steam, 
that the domain of old Neptune has been invaded, and as if regard- 
less of his regal wrath, expanded in foaming billows on the caresses 
of his boundless mirror.” 1 have made these quotations as a 
prominent instance of the audacity with which the Americans lay 
false claims, and take the whole credit, in matters of this kind. To 
the Americans is undoubtedly due the merit of appreciating and 
assisting Fulton with funds to carry out his scheme, but it is most 
unfair to England to wholly ignore the fact that the engines of this 
vessel were designed and made by Englishmen, and so far from the 
Yankees beating us in steam navigation, in the competition between 
the Cunard and Collins lines of steamers the Americans have been 
beaten completely out of the field, and the mails are now carried 
wholly by steamers of English construction. ‘The Cunard vessel, 
Persia, has made several voyages across the Atlantic in considerably 
less time than any of her predecessors, her average speed in a sea 
way being about fourteen knots per hour. The high rate of speed 
on the American rivers may be largely ascribed to the fact that 
those immense rivers allow them to build vessels of any length, 
capable of carrying gigantic power; and the number of rivers give 
them also the advantage of far more practice in steam-boat building 
than European builders. ‘The following are the dimensions of one 
of their river steamers, the Reindeer; though not so large as some 
others, celebrated as being the fastest river boat in the States :— 

Dimensions of the Reindeer.— Length, 260 ft.; breadth, 34 ft. ; 
depth, 10 ft.; area of immersed section, 119 square ft.; diameter of 
cylinder, 56 in., 12 ft. stroke; diameter of wheel, 34 ft.; width of 
float, 24 in., with a 9in. dip. It is stated that this vessel in still 
water attains a speed of twenty-four miles per hour. 

I find, by an inspection of her draft, only such lines as could 
easily be got with such dimensions, and | ascribe her speed to her 
great length, to lightness of hull and engines, and to the fact that 
high-pressure engines would save considerable weight, and that 
large engines are not, proportionately, so heavy as smaller ones, 

‘Lhe steps from river to ocean steamers were, comparatively, few 
and easy. As you are probably aware, the idea of an ocean steamer 
was at lirst treated with derision, and it was pronounced impossible 
to cross the Atlantic by the power of steam. 

The tirst ocean steamers were merely sailing vessels in form, with 
ines placed in them; and it was a considerable time before it 





Owing to the state of the road, the Norwich train could not be sent 
through. The passengers were subsequently transferred to a special 
train and brought on to town. 


was perceived in order to get speed that the breadth must 
be reduced and the sharpened. 
To get sufficient stability in a sailing vessel to enable the sails to 
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to 
be carried with safety, the metacentre, or, as it has been called, DETAILS OF AMERICAN PRACTICE. thickness. India-rubber, so hopped Aa agg : Re 
“the centre of all the forces that tend to support the vessel,” must 8 es ae oh = Boe - = ~ 


the passages in all kinds of weathers, even when to have 
ing vessel would have been an imponiiliy, fully 

establishing the fact that the steam engine could be extended to 
navigation. In 1819 the Talbot, 150 tons, with Jeb ina of engines of 
80-horse power each, ran daily between Holyhead and Dublin, and 
in 1820 the Ivanhoe, 170 tons, with low pressure ines by Napier, 
of Glasgow, was placed on the same station. In 1821, after consi- 
derable opposition, on the same route steamers were established as 
Post-office packets. About this time the size of the vessel and the 
power of the engines were increased, and steam vessels carried 
passengers between Glasgow and Belfast, Dublin, London, Leith, 
and Liverpool, and in fact to all the principal ports in Great Britain, 
and people now fully appreciated the fact that a steamer could start 
at her time irrespective of the state of wind and tide, which was not 
the case with sailing vessels, which were obliged to remain either in 
acalm orinastorm. It is curious that the opinion of experienced 
seamen, even after the Holyhead vessels had been months on the 
station, was that none but sailing packets could ply with safety in 
a rough and boisterous channel during the winter, but, unfortu- 
nately for their opinions, the next winter happened to be an un- 
usually severe one, but the performances of steam-vessels during it 
were so admirable that many of them were obliged to confess that 
they had formed erroneous judgments on the subject. Many acci- 
dents at first occurred from the novelty of the experiment, but they 
could mostly be traced to ignorance or neglect in the management 
of the vessels or engines. Low-pressure engines about this time 
came into general use. 

It may interesting to note the comparative times taken by 
sailing packets, by steamers then, and the time occupied by steamers 
now, on the same routes :— 


Sailing Steamers. 
Route. Miles. Packets. 1822. 1859. 
Holyhead to Dublin 55 10 hrs, 8 hrs. 44 hrs, 
London to Leith 429 120 ,, 55 ,, 48 ,, 
» to Dublin 610 16 days. 84 ,, 76 ,, 
», . to Margate 84 20 hrs. 8 »» 6,, 
Milford to Waterford 81 2 ,, | | 


The above show clearly the immense saving in time to the 
traveller of those days by the substitution of steamers for sailing 
vessels, and will also furnish some data for estimating the progress 
made in steam navigation during a quarter of a century. 

Tne Screw. 

The next great event in steam navigation was the invention, by 
Mr. Smith, of the screw propeller. By a report on the subject, by 
the Admiralty in 1850, it is shown that the immediate cause of its 
introduction into general use was the performance of the Archimedes, 
of 237 tons, built in 1838, by the Screw Propeller Company. She 
was tried, in 1840, against the paddle-wheel vessel Widgeon, the 
fastest vessel on the Dover station. 

Tons.  Dia.ofcylin. Stroke, Mean draft, 
Weeeeen 5 ce ce BE ose oe BD ee os Bt we ww 
Aveiimetion, .. .. TW oo «os WD ws oo 8 ce oe 9% 

The result of the trial was so favourable to the screw vessel that 
the Admiralty ordered the Rattler to be built in order still further 
to test its merits, and the result placed the merits of the screw 
beyond further doubt, and many vessels of war were fitted. 

he earliest commercially successful examples of screw-propelled 
freight-ships were the Earl Auckland, City of London, &c., built 
some twelve years since for trading between London and Holland. 
The next example of a screw ship was the celebrated Great Britain. 
In the year 1854 the number of screws for the purposes of commerce 
registered in the United Kingdom exceeded 200. The most 
successful screw steamer yet constructed is the Himalaya built by 
Mare; she measures 3,528 tons and about 457,332 cubic feet, being 
841 ft. long and 46 ft. broad: the ratio of her length is thus 7-413 
breadths, 

Displacement Mid Indicated Actual Pitchof Revolutn. 

proportion section. H.P. speed. screw todia. per min. 

to1-H.P. 45 .. 560 =. «8682050 =©. 15°85 1°55 59 

Velocity of piston 6°41. Engines by Penn. 

The introduction of iron as a material for ship-building has no 
doubt hastened the progress of steam navigation ; in wood steamers 
the engine bearers and sides of ship in way of the engines have 
necessarily to be made exceedingly heavy in order to get sufficient 
strength to withstand the thrust of the machinery, and in wood 
screws the dead wood has either to be weakened to a dangerous 
extent or the after lines made so full as to greatly retard the progress 
of the vessel. It is almost needless to add that a material which 
gives lightness, strength, capacity, tine lines, durability, and safety 
in an eminent degree, must in time be universally adopted, not only 
for steamers, but for vessels of all kinds. 

I have left the Great Ship unnoticed, firstly, because a paper has 
recently been read before this society wholly devoted to her, and, 
secondly, because I do not think that Ler performances or her work- 
manship reflect any great credit on either English ship- builders or 
engineers. 

rather look with hope towards the large Holyhead steamers in 
course of construction, as I am sure they will show what our 
builders can do when working, as in this case, under the most 
favourable conditions. 








Tue Recent's Canat Rattway.—It appears that this scheme for 
converting the Regent's Canal into a railway will be strongly opposed 
in the ensuing session of Parliament by residents, traders, and 
wharfingers along the line of the canal, and also by other interests. 
The promoters of the above project have offered £30 per share to the 
proprietors of the canal for their interest in that undertaking. 

A Raruway Dirricunty-—Tue Syow DrowninG our ExGIne 
Fires.—The engine-drivers in winter, when snow falls heavily, have 
an enemy to contend with which few people would think of. In 
driving through snow of any considerable depth, the snow accumu- 
lates in a heap under the engine, the onward motion of which 
presses the heap upwards against the furnace bars, and literally 
drowns out the fire. This took place a few days ago between 
Arbroath and Guthrie station, and brought the engine to a stand- 
still.— Arbroath Guide. 

Survey or New Zeacanp.—The officer selected by the War 
Department to command the surveying expedition of Royal Engi- 
neers about to be despatched to New Zealand is Lieutenant V. G. 
Clayton, the fieldwork instructor at the Royal Engineer establish- 
ment, Chatham, the announcement that Captain J. W. Gordon had 
been appointed to the cOmmand being premature. The time for the 
departure of the expedition has not yet been announced, but active 
preparations are being made at head-quarters in getting ready the 
requisite stores and other necessary equipments required by the men 
selected for this service. : 

American Arctic Expeprtion.—Another Arctic expedition is 
preparing to start next spring. Dr. I. I. Hayes, the surgeon of 
the Kane expedition, will be at the head of it, and it will be entirel 
sustained by the scientific associations of the United States, whic 
have entered into it with great interest. ‘The leading object will be 
to complete the explorations commenced by Dr. Kane, and settle 
the question of the open Polar Sea and the other scientific problems 
connected with it. The French Geographical Society and other 
eminent societies have expressed a wish to contribute to the funds 
for this expedition, but there is a very just ambition to make it ex- 
clusively American. The amount required is only 30,000 dols. As 
there is no reason for following the course of former explorations 
again, Dr. Hayes proposes to push rapidly up the Kennedy 
channel, and directly on towards the with as little delay as 
possible.—Canadian News. 





We select at random several features of American practice inter- 


a represents Winslow’ f 
The illustration ts 's rotai neezer, for squeez- 
dled blooms, a machine in ailanie at some of the 
ine pal American mills. The driving wheel is seen on 
the right. On the same isa eccentric roller, with its face 
grooved or roughened, the grooves d at the smallest 
diameter, and decreasing gradually in depth towards the largest 
diameter, where the surface of the roller is left smooth. ‘Two small 
ved rollers lie beneath, and between these and the shortest 
ce of the large roller the bloom, which is put in at the 
t shown in front, is caught and powerfully compressed. A 
small hammer, called a “ header,” shown at the left hand and near 
the bottom of the illustration, is drawn out by a cam at every turn 
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of the small rollers, and thrown back by a stout spring against the 
bloom. 

This squeezer is said to clean a bloom as effectually as the 
shingling hammer, and far more effectually than the ordinary 
“jaw” squeezer. The “header” assists in cleaning the bloom, 
which it leaves in good condition for the eae poe rolls, and with 
the saving of considerable iron. One squeezer will do the work for 
fifty puddling furnaces, the passage of a bloom occupying only 
fifteen seconds, when the rollers are ready for another. There is 
another important advantage which is, we believe, peculiar to all 
rotary squeezers, viz, that an improperly puddled bloom will not 
pass through, but will break to pieces, thus making the squeezer a 
test of the puddler’s work. 

The annexed section shows a “compound rail,” as now exten- 

. sively used on the New York Central 
and other lines, The rail is divided 
longitudinally, as shown, and the 
separate portions are rivetted to- 
gether, breaking joints with each 
other. The rail is laid without chairs 
or fish-plates. In the earliest pat- 
terns of compound rails, the division 
extended through the head of the 
bar, which quickly shattered to pieces, 
A, 2s might have been expected. The 

MAA present form is said to answer some- 
what better, although it is extremely doubtful if it would withstand 
the traffic of a heavily worked English line. ‘ 

The next illustration represents the ordinary American cast iron 
railway chair, for the flat footed rail, but with an improvement 
which is now being ex- 
tensively adopted, to 
wit, the interposition 
of a sheet or plate of 
india-rubber 4 in. thick 
between the rail and the 
chair. This elastic ab- 
sorbent of concussions 
is held in place and pro- 
tected from crushing or 
extrusion by a_ thin 
wrought iron plate, bent 
down at the ends, as 
shown. The india-rub- 
ber is thus perfectly 
confined in place, and 
the slight elasticity 
thereby afforded is found 
to materially reduce the 
wear of the rail ends. 
A thickness of } in. is 
found to be altogether 
better than any greater 
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the in 
ve wear of the rail ends, with and without this 
ppears to follow this ratio. 
The “anti-friction box” is one of the most remarkable 
ments of its kind in use. It has been applied for upwards of five 


tables, cranes, and swing 
bridges, and for taking the 
end thrust of screw-propeller 
shafts. As represented in the 
illustration, it consists of two 
circular discs, each suitably chan- 
an which - b Hag es 
rollers which, together, occupy nearly 
the whole space of the channel ; 
that is to say, if the whole circum- 
ference of the channel at the bottom 
be 36 in., the rollers, lying closely 
side by side, will occupy perhaps 
35 in. of this circumference, having 
lin. of “play” or space in which to 
roll to or from each other. The outer 
ends of the rollers are turned spheri- 
cally from the centre of the discs. 
The ease of motion of this arrange- 
ment is something extraordinary. 
An iron turntable, 54 ft. in diameter, 
and weighing 32,000 lb., has been 
balanced on a set of rollers of this 
kind—the whole disc being less than 
3 ft. in diameter—and the entire 
weight was revolved by a weight of 
3} th. suspended over a pulley at 
one end of one of the main girders 
of the turntable. Messrs. William 
Sellers and Co., of Philadelphia, 
have applied this arrangement to 
support the weight of two iron 
swing bridges, each 230 ft. long, or 
nearly 60 ft. longer than the 
celebrated iron swing bridge over 
the Nile. It is applied also to 
take the end thrusts of the pro- 
ller shafts of several of the 
nited States government war 
steamers. 


The next illustration shows a 
singular form of ne employed pte ged -_ dl = 
i in. deep, ro y ir 
a a ve " John = Ay for the 7 lt 
———_} and Amboy Railway, United 
States. Each end of each 
rail has a longitudinal notch, 
as shown in the upper figure, 
and through these notches of 
a pair of rails an iron ring 
is passed, and the open spaces 
at the sides and bottom are 
filled with wood, so as to 
4 form a kind of truss. This 
| contrivance is said to possess 
some merit—that of cheap- 
ness most likely. 
Worthington’s stop-cock 
for — or — agg nan 
ood peculiarities. As will be see", the cock or valve is drawn 
- ab screw, into an upper chamber, and entirely out of the 
way of the fluid flowing through, 
which has thus an obstructed 
passage. The raised collar on 
the bottom of the screw spindle 
makes a ground joint against 
the bottom of the long neck, 
through which the screw spindle 
works. The advantage of this 
is to prevent the exertion of any 
pressure upon the _ stuffing-box, 
which would be thereby liable 
to leak, and a further advantage 
is that the screw threads are 
thereby relieved from the pres- 
sure of the valve acted upon by 
the fluid passing through. The 
valve is en upon the screw 
spindle, and may or may not § 
turn with it, and for this reason 
the valve is likely to retain its 
form and not to leak. 


(To be continued.) 











AMERICAN STEAM VESSELS IN 
tHE West Inp1a [sLANDs.—At the 
last advices the American steamer 
Albert Horn had commenced to run 
between Puerto Rico and St. Thomas 
on the line abandoned by the Eng- 
lish * steamer Victoria. The latter boat was lost while leaving the 
port of Jacmel, Nov, 16, but all hands were saved. 











Orroman Rattway.—Sir Macdonald Stephenson has sailed for 
Constantinople to promote by his presence and supervision the 
progress of the Ottoman (Smyrna and Aidin) Railway, of which he 
is chairman. Mr. Edwin Clark, the engineer of the line, has just 
returned from a visit to it. The first section consists of forty miles, 
from Smyrna to Ephesus, which it is hoped will be ready for opening 
in July. 

RaILway SIGNALs In FRANCE —A new signal to prevent accidents 
on railways has been tried on the railway from Lyons to Roanne, 
and has so completely succeeded that the ingenious mechanism has 
been adopted by the directors of the Paris, Lyons, and Mediterranean 
Company. Whenever a er line is obstructed by any accident 
whatever, large discs, fixed at the top of a long pole, serve to point 
out the danger to the engineer of the train advancing to the dan- 
gerous point. If the disc be turned perpendicularly to the road the 
ae should stop; if, on the contrary, it is placed parallel to the 
rails, as is usual, the train continues its course. Suppose, however, 
there should prevail an intense fog, preventing the engineer from per- 
ceiving the signal, or that during the night the light fixed in the 
centre of the disc should become extinguished, and that the engineer 
cannot be as quickly warned as the safety of the travellersrequires. The 
inventor has discovered a mechanism set in motion by a chain attached 
to the disc. This mechanism communicates with a loud bell, so that 
when the disc commands the engineer to stop the locomotive he is 
warned by a repeated ringing of the bell, each wheel of the train 
acting on the machinery. hen, on the contrary, the disc is in a 
natural position, the lever which transmits the movement to the 
bell cannot be reached by the wheels of the carriages, and the alarm 
bell is silent. This machinery, which is extremely simple, was first 
used on the Rive-de-Gier, and the different engineers who saw it act 
complimented the inventor. 





CANADIAN Mait SreaAmers.—The North American, which left 
Queenstown on the evening of the 8th ult., arrived at Portland on 
the morning of the 18th, completing the passage in 9} days. Her 
mails were delivered in Montreal on the 19th, one day in advance of 
those by the America, which left four days earlier. 


Navat Enotnerrs.—The following appointments have been 
made since our last:—John F. Williams, chief engineer, to the 
Cumberland, for service in the Galatea; Thomas Ramsey, chief 
engineer, to the Wellington, for service in the Nile; William Pitt, 
chief engineer, to the Sanspareil ; Thomas Brown, chief engineer, to 
the Excellent, for service in the Bee; Robert C. Reynolds, first-class 
assist.-engineer, to the Excellent, for service in the Stork; James 
G. G. Dunn, first-class assist.-engineer, to the Ariadne; John Bruce 
(B), first-class assist.-engineer, to the Alacrity; John A. Kitt, 
acting second-class assist.-engineer, to the Sanspareil ; Jeremiah P. 
Lloyd, second-class assist.-engineer, to the Sanspareil; John 
Osborne promoted, and appoirted second-class assist.-engineer to 
the Alacrity ; George W. Robins, third-class assist.-engineer, to the 
Sanspareil ; William Frazer, acting third-class assist.-engineer, to 
the Sunspareil ; George T. Crook, third-class assist.-engineer, to the 
Alacrity ; William Brock, acting third-class assist.-engineer, to the 
Alacrity: James Aitkin, acting third-class assist.-engineer, to the 
Hogue; Edward Carling, acting third-class assist.-engineer, to the 
Royal Albert; Thomas A. Jones, acting third-class assist.-engineer, 
to the Asia, as supernumerary; Thomas Ramsey, chief engineer, to 
the Nile; John Moody Smith, promoted to be chief engineer; 
Felix Foreman, chief engineer, to the Emerald; Edward J. B. Bird, 
first-class assist.-engineer, to the Nile; Edward Lilly, first-class 
assist.-engineer, to the Conqueror; G. F. Sutton and John Gibson, 
third-class assist.-engineers, to the Nile; Samuel G. Hill, acting 
third-class assist. engineer, to the Asia, as supernumerary. 
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SCOTTISH MATTERS. 


Mr. Tuomas THorsurn, of Glasgow, in his quarterly circular, 
dated Dec. 31, says:—‘“* The history of the iron trade is emphati- 








hr t of a watch,” 
1954, THOMAS CRAVEN, Scarborough, Yorkshire, “Improvements in ball 
cocks or valves,” 
1955. Gores Beit, South Inch Michael, Perthshire, ‘‘ Improvements in 
reaping and mowing machines.”—/etitions recorded 27th August, 1859. 
1973. THOMAS Eastman, Southsea, Hampshire, “ Improvements in screw 





cally a history of pro . A hundred years ago the first furnace 
was completed in Scotland, the iron industry of which, by reason of 
the juxtaposition of coal, ironstone, lime, strong men, and cheap 
transit—(a combination not yet known to exist in the same per- 
fection in any other country in the world)—has since, although 
only of comparatively late years, assumed a magnitude truly 
astonishing. Down to 1825 the annual production had scarcely 
attained 30,000 tons, though the prices during that long period of 
time fluctuated between £6 and £11 per ton. Thereafter, whilst 
the infinite uses of iron began more rapidly to extend, every fall in 
= stimulated invention to cheapen and enlarge its ‘manufacture. 

o-day there are 125 furnaces in blast, and the computed make for 
the year just closing amounts to the unprecedented quantity of 
950,000 tons. Notwithstanding the disturbed state of Europe, and 
the consequent great decrease in the-exports to the Continent, the 
shipments and local consumption reached 915,000 tons, being the 
largest in any year, excepting 1853, and showing an increase of 
105,000 tons over last year, and of 72, 000 tons over 1857, when the 
price averaged -70s. per ton. The stocks are therefore now only 
141,000 tons in warehouse-keepers’ stores and 189,000 tons in 
makers’ hands. The aggregate total deliveries are nearly on a par 
with the production, and that when shipments were 60,000 tons 
per month, as in March, April, and May last, the supply’ from the 
makers proved inadequate, consequently inroads were made upon 
the stock in store, which is 9,000 tons less than twelve months ago. 
The average price is fully lbs. per ton less than that of the last six 
years, and the lowest since 1852. Touching 47s. in May last, when 
a dire feeling was excited by an alarming article in the Times, it 
afterwards veered between 48s. and 54s. till November, when an 
ascensional movement set in, and the highest price obtained has 
been 58s. 9d. in this week. But apart from occasi realisations 
and checks, the present sustained advance, though comparatively 
small, may be accepted as a testimony that the public are prepared 
for a higher range of prices. The recent rise in wages—so readily 
granted by the ironmasters, though the low prices then ruling war- 
ranted a refusal—is a significant fact of the scarcity of labour; and, 
early in the New-year, a still further increase in the value of this 
commodity may be anticipated. Throughout the year the malleable 
ironworks and foundries have continued in undiminished activity, 
and recently, contracts to the extent of at least a million sterling 
have been made for iron shipbuilding on the Clyde. It is, therefore 
to be hoped that one of our oldest and largest malleable works 
which has stood idle since 1857, will be required, ere long, to be pu 
in full operation. Assuming that no political convulsions will inter’ 
pose to check the onward expansion of trade, it is fair to infer that 
as it extends there must continue an enlarging demand for iron, the 
increasing use of which is a conspicuous test of the progress of 
commercial, mechanical, and industrial development.” 

‘Messrs. W. Simons and Co., Whitenich, have launched a hand- 
some iron screw-steamer, of 840 tons, named the San Carlos. She 


is the property of the Pacific Steam "Navigation Company, and will | 


be fitted up with accommodation for 150 passengers. The model of 
the San Carlos very much resembles one of the royal corvettes. 
Messrs. Randolph, Elder, and Co., are furnishing the steamer with a 
pair of their economic engines. 








Frencn Rarways.—Plans are preparing for the construction of 
a railway from Bayonne to Biarritz. It is expected that the road 
will be completed previous to the next bathing season. 


Baron Lizpic.—A Munich letter announces that the King of 
Bavaria has just appointed Baron Liebig President of the Academy 
of Sciences, in place of the venerable M. 
office on account of his great age. 


Tiersch, who resigned the | 


s.".—A communication from James Shepard, Buffalo, U.S 

1977. Rovert Francis Drury and Ensor Drury, Don Tool Works, 
Sheffield, ‘‘ Improvements in vices.”—etisions recorued 30th August, 1859. 

1979. James NutraLL, Todmorden, Yorkshire,-“ Certain improvements in, 
and applicable to, machinery used in preparing and spinning cotton and 
other fibrous materials.” 

1980. Wituetm Apotr Von Kania, Hardinge-street, Islington, “ Improve- 
ments in the manufacture of starch and compounds of starch, avd in ex- 
tracting gum, dextrine, and grape sugar therefrom.” 

1988, Lours Bexer, Newgate-street, London, ‘‘ An improved method of 
fastening or securing portemounaies, bags, and other like articles with 
frames.” — Petitions recorded 31st August, 1359. 

2019. CuristiaAN ScuieLe, North Moor Foundry, Oldham, Lancashire, “ Im- 
provements in weighing machines,” —/etition recor..ed rd September, 1859. 

2042. James Prescotr JouLs, Manchester, ** Improvements in apparatus for 
refrigerating and condensing steam or other vapours, which said improve- 
ments are applicable to refrigerating or heating hquids.” 

2044. ALyrep Vincent Newton, Chancery-lane, London, ‘* An improved 
manutacture of metallic strips or bands applicable to ladies’ skirts.”—A 
communication from William Sparks Thomson, New York, U.S. 

2045. ALFRED VINCENT Newton, Chancery-lane, London, ** Improvements 
in the manufacture of ladies’ hvoped skirts.” -A communication from 
William Sparks Thomson, New York, U.S.—Petitions recorded 7th Septemver, 
1859. 

2051. Joszru Nicnouson, Chapel House, Hensingham, Whitehaven, Cumber- 
land, “* Improvements in horse-rakes.”—Petition recorded 8th September, 
1859. 


2088. ALEXANDER BANKIER FREELAND, Camden-road Villas, Middlesex, ‘* Im- 

provements in preparing hay and clover for food for horses and other 
animals.” — /’etition recorded 13th September, 1859. 

2100. JosErPH ADDENBROOKE, London, “ An apparatus for wrapping, folding, 
or packing up goods or parcels. "Petition recorded 15th September, 1859. 
2113. Jose tom, Let =a way Cavendish-square, London, ‘‘ A new brick 
and tile- -making hi tion from Alexis Maigné, Paris. 

—Petition recorded Tih Doman 1859. 

2279. WILLIAM Benson, Fourstones, near Hexham, Northumberland, *‘ Im- 
pr in tiles for muzzle-loading rifled ordnance.”—Petition 
recorded 6th October, 1859. 

2374. WILLIAM TILL Lond ty, “‘ Impro ts in sewing machines.” 
— Petition recorded 17th — 1859. 

2559. Groxek Seymour, Fenchurch-street, London, ‘“‘ Improvements in in- 
sulating and protecting electric telegraph conductors.”—/etitwn recorded 
10th November, 1859. 

2642. PieRRE MARCHAND, EMILE MARCHAND, and Josss MarcHanp, Dunkirk, 
France, ‘* Improvements in refining lamp-oil made from oleaginous seed.” 
onan’ tien recorded 22nd November, 1859. 

Henry OLIVER Ropinson, Park-street, Westmi “ Impr t 
“/ ‘machinery and apparatus for the manufacture of sugar, "— Petition re- 
corded 29th November, 1859. 

2749. JuLivus Benn, Tiffield, Northamptonshire, * Improvements in drills,” 
—Petition recorded 5th December, 1859. 

2816. THomMAs STATHER, Kingston-upon-Hull, “Improvements in the 
ventilation of buildings, ships, and other enclosed places.”—Petition 
recorded 12th December, 1859. 

2871. FRANK CLARKE HILLs, Deptford, Kent, ** Improvements in means aa 
apparatus for purifying gas, and in the and t 

















taneously, either by means of handles on the bars, or by pulleys encircied 
by cords connected vo one or more levers, the return position of the bars and 
pins being obtained by springs, elastic bands, or weights, 
1519. W. CLank, Chancery-lane, ‘* Sewing machines.”"—A communication, — 
Dated 24th June, 1859. 
This invention cannot be described without r 
Not proceeded with. 





to the drawings.— 


Ciass 4.—AGRICULTURE, 
Including Agricultural ey Windlasses, Implements, Flour 


1502. W. Gounpine, Leicester, ‘* Ploughs.”—Dated 22nd June, 1859. 
According to this invention, the inventar the parts of the plough 
so that, when it is required tb set down the point of the share, the share 
and the mould board may move together, but independently of the sole- 
plate or bottom of the slipe. For this purpose he connects the 
share and the body or frame of the plough as heretofore jn pioughs, in 
which lever necks are not employed, and in place of fixing the slipe to the 
frame as heretofore, he attaches it thereto by a joint at its fore end, so that 
the sole-plate or bottom of the slipe may be raised lowered inde- 
pendently of the body or frame. The parts are set and fixed when in the 
desired positions by means of a screw and nut, or it may be by other con- 
venient mechanical means. In order to connect the wheels wnich support 
the fore part of the plough to the beam, he adopts the following means :— 
He forms a slot through the beam from its upper to its under surface at the 
point where the wheels are to be attached, and in the under side of the 
beam, at the slotted part, he forms shallow notches in which lie two bars, 
and these bars have attached to them, at their extremities, the standards 
to which the wheels are secured, as is hereinafter described. The bars are 
held in their position in the notches in the beam by means of eyes, through 
which they pass, and the eyes are furnished with screw stems which pass up 
through the slot in the beam and through holes in covering laid 
the top of the beam over the slot. Nuts are screwed on to he ends of the 
stems, and the eyes are thus drawn up so as to join the bars against 
under side of the beam. Each of the bars at its end is bent round at right 
angles, and is forked so that the standard on which the wheel is mounted 
may lie in the fork, and it is there secured by passing through an eye 
having @ screw stem passing through the bar, and receiving beyond ita 
screw nut; thus when the nut is screwed up on the svem, the standard 
b firmly j 1 in the fork at the end of the bar. by this 
ment the wheeis may be brought opposite to each other, and the adjust- 
ment of the distance Coo een the wheels, and also of their distance from the 
beam, is easily effected — Not proceeded with. 


Fie 








Crass 5.—BUILDIN G. 


Including Brick and Tile Machines, Bricks, T: ee tetas Ce- 
ment, Glass, Paint, House Fittings, Wanting, 


ntilating, gc. 
1498. W. Backwe.L, Phenix Stoneworks, Bast pede “ Materials 
building and other structural purposes, and machinery applied thereto.”— 
Dated 22nd June, 1859. - ry appt 
This invention consists, First, in subjecting matter in moulds to 
of impact by causing one or more rollers to pass quickly over it to compress 
or consolidate it, and to make or form the required surface, which 
plain, corrugated, serrated, ridged, curved, indented, or otherwise. In the 
manufacture of paving, landings, or other structures (when desirable to have 
the material finer towards the surface), the inventor places in the moulds, 








oxides of iron to be used in such purification, or for other purposes,”— 
Petition recorded 17th ee 1859. 


| And notice is hereby given, that all awe having an interest in oppos- 
| ing any one of such applications are at liberty to leave in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 





| List of Specifications published during the week ending 
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h December, 1859. 
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the ts of which he purposes the manufactured articles to consist, 
to such height above the surface as will allow, by first py or beat- 
ing and then ——y rolling only, the compressing or consolidating 

an inch or more below the intended — or contour ; then, while in a 
semi-plastic state from the ring , or action 
plied without b zing particularly even, the > further portion of like 
in same proportions in a finer state of division is to be added, of the req: 
character to allow the compressing action of the rollers to thoroughly 
the last with the first, and compress or consolidute the ———— to one uni- 
form homogeneous mass. In this manver paving, landings, ashiar, 
similar fabrics with different surfaces may be formed, and in like 4 
other structural forms may be made, such as steps, sills, coping, invert 

blocks, linings, archings, columns, and pipes. The rolling should be continuons, 
or repeated or renewed according to the solidification and surface required, 
and dry colouring or colouring material of one or more com} tsina 
plastic state may be mixed with the like or other materials and 

on and into the surface. The Second part of the invention consists of form- 
~ Tey ing, flooring, — or other works, as a structure ne asa rma | 
with a surface) more or less continuous, by su! frrey~ dy! phew my a ey 
which it is desirable the paving, flooring, or . 

to the compressing or consolidating action Ja aaaraade ( 
without first hammering or beating) to produce the surface 
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position, place, or local fixing where the same may be required, the rollers 
running on rails or otherwise, the modus operandi being similar 
forth in the First part of the invention. The Third part of the invention 
consists of, first, forming moulds so that any amount of pressure or conso- 
lidation may be age independent of the mere weight of the rollers, and, 
secondly, the forming of railways with adjusting fixing 
rollers to any required surface on the ground, or in e place or position 
required; but he does not confine himself thereto, or to any particular 
material, so long as the principle of the invention be obtained, viz., subject- 
ing matter to repetition of; impacts from rollers over same, or 
matter being in any way subjected to the repetition of impacts from rollers 
for some one or other of the purposes herein mentioned. The rails are 
applicable to many other purposes to which railway bearings or surfaces 
are required, The rollers used to consolidate on the ground, or in the place 
or tion required, he prefers to be cast hollow, and filled solid with lead 
to obtain greater pressure.—Not proceeded with. 
1511. E. T. Huaues, Chancery-lune, “‘ Artificial sandstone, brick, tiles, dc." — 
A communication.—Dated 23rd June, 1859. 7 

The patentee claims, Ffrst,the amalgamation of unyielding or refractory 
sand or quartz with aluminous earth, pulverised or reduced to a fine 
powder, either before or after calcination.. Secondly the employment or 
use of the said compound or mixture, either separately or conjointly, in 
any desired proportions, pulverised, and sifted, then dried or burnt, as may 
be desired. ae * 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 
1503. F. X. Kukua, Pentonville-road, ‘ Projectiles.”—Dated 22nd June, 1859. 
The inventor forms hollow balls of a composition of antimony and tin. 
He usually casts each ball in two parts, which are afterwards soldered to- 
gether, and he charges the interior, through a hole made for the purpose, 
with inflammable or detonating materials, by preference with a solution of 
phosphorus in bisulphuret of carbon or with fulminating mercury—the 
charging hole being afterwards closed by a screw plug. When the ball is 
fired from a musket or other smal!-arm (or it may be as grape or canister 
from a cannon), and strikes an object, the ball breaks, the metal of which 
it is formed being somewhat brittle, and if the ball contains phosphorous 
solution, the same falls on the surrounding bodies, dnd rapidly bursts into a 
flame. [If fulminating mercury be employed the ball explodes as a shell, 
and rends any object against which it may have been thrown, Although 
hollow balls made of the compound metal above mentioned readily break 
when thrown by a gun against a solid body, they will withstand blows such 
as they are liable to receive in transport and in use, and can therefore be 
employed without danger. The compound metal moreover is not liable to 
be corroded by the inflammable liquids with which the balls are charged, 
and consequently by the use of this metal he is enabled to dispense with 
the use of an inner case of glass, as has usually been employed heretofore, 
when projectiles containing inflammable and corrosive liquids have been 
used,— Not proceeded with. 


Crass 7.—FURNITURE AND CLOTHING.—Nowne. 


z CLAss 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and, Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1537. T. Leven and J. Line, St. Mary Cray, “ Paper-making machinery.” — 

Dated 27th June, 1859. 

This invention relates to a novel mode of cleansing the felts of paper- 
machines, Hitherto it has been necessary from time to time to stop the 
machine, and by means of beaters and a free application of soap and water 
to rid the felt of the size which it has absorbed from the web of paper in 
passing from the couch roller to the pressing rolls, By this process loss of 
time is occasioned in stopping the machine, and inequalities are very liable 
to be made on the surface of the felt by reason of the unequal beating to 


Tue InpiaAN AND AusTRALIAN TeLeGRaPH.—We gather the 
following details from Mr. Gisborne’s memorandum of his proposal 
to connect Australia by a line of telegraph with the eastern ex- 
tremity of the island of Java. The whole distance from Java to 
Moreton Bay is 3,024 nautical miles, being 50 miles more than the 
proposed line from Aden to Kurrachee. The estimated cost is 
£300,000, being the same as the estimate for the last-mentioned 
line. This sum Mr. Gisborne proposes to divide among the colonies 
in the following proportion, viz. :— Victoria, 58 yj; per cent. ; New 
South Wales, 2242; South Australia, 7 ;4;; New Zealand, 5 43; 
Tasmania, 5 ,; and Western Australia, }j. The new colony of 
Queensland is not included, but, if nothing occurs to prevent the in- 
tended separation, that my, will be able to bear a fair proportion 
of the above divisions, as Moreton Bay is likely to derive great 
benefits from the undertaking, if carried out.—Australian and New 
Zealand Gazette. 

New Rirtep Orpvyance.—The first ten guns made in the rifled 
ordnance factory at. Woolwich, under-the superintendence of Mr. 
John Anderson, were fired, on Wednesday, at the proof butt in the 
yeesence of Colonel Tulloh, Inspector of Artillery, and other 
officials. Each gun having been carefully searched and examined, 
the whole were pronounced faultless. Mr. Anderson was highly 
complimented by Cotonel Tulloh. on the -remarkable success so 

romptly attained by the new establishment, which he did not 

esitate to state was anainly, attributable to Mr. Andergon’s intense 
application and practical and persevering intelligence, disptayed 
throughout every feature of his department. ; 
was stated, will turn out for proof 20 guns-per week; commencing 
with the present week; and before the end of the financial year 
will have completed a number far exceeding that.anticipated, After 
the erection of the huge. and powerful steam hatnmer, the work, it 
is expected, will be considerably augmented. The number of men 
at present employed amounts to nearly 3,000 in the rifle department 
alone. ? 

Tut Parent Derrick.—The Euphemia, trading from Montrose 
to London, was sunk on the 14th ult. in the north channel of Graves- 
end Keach, nearly off Coalhouse Point, from having come in collision 
with the Lady Eglinton, screw steamer, belonging to the British 
and Irish Steam Packet Company. The Euphemia was cut down to 
the water's edge and sank immediately, affording the crew but short 
notice for saving their lives in the darkness of a bitterly cold night. 
Happily all hands were rescued, and forwarded to London by Mr. 
Matthews, agent to the Shipwrecked Mariners’ Society. ‘The task 
of recovering the wreck fiom a depth of 23 ft. having been under- 
taken by the Patent Derrick Company, the smallest of their two 
floating machines, under the joint superintendence of Mr. Bishop, 
the inventor, and Captain Alkins, adjusted the necessary lifting 
chains during Tuesday under the sunken and mud-embedded craft. 
Notwithstanding the continuance of the south-westerly gales, the 
derrick succeeded in raising up the crippled Euphemia, and bringing 
her to the surface. ‘The recovered vessel was then taken up Graves- 
end Reach, firmly held in the grip of the powerful little derrick, and 
placed on shore on Wednesday evening in front of the Clifton Baths 
for examination as to the extent of the injury sustained through the 
collision. 

HaAmpstEAp Junction Ratwway.—This new line of railway wa 
opened on Monday for passenger trafiic. The line commences by a 
junction with the North London Railway near the Camden-town 
station, and terminates by a junction with the North and South- 
Western Junction Railway at Willesden, passing through Kentish- 
town by the foot of Highgate-hill to near Hampstead-heath, and 





which it is subjected, and thus the quality of the paper made in the machine 
becomes deteriorated. ‘Vo remove these disadvantages is the object of this 
invention, which consists in cleansing the felt by the use of a mechanical 
beater, formed of rounded bars of hard wood attached to the under face of 
a horizontal plate, which beats the felt as it travels over a fixed bed similarly 
provided with wooden bars projecting from its face. 

1641. J. M. J. Battin, s/. tue, “ Tanning hides and skins.”— A] com- 

munication.—Dated 2 SO. 

These improvements resolve themselves under these four points - Firstly, 
To shorten materially the period of the operation of tanning. Secondly, 
To lessen, or not augment, the cost. Thirdly, to produce a fine leather, 
commercially speaking, Fourthly, To produce at the same time a leather 
of the desired weight and quality. These objects are attained by the use of 
metallic and carthy salts, susceptible, cither by their direct combination, or | 
by that of their elements, to make, with the parts constituting the texture | 
of the skin of animals, metallic or earthy fibrinates, gelatinates, albu- 
minates, or other insoluble and imputrescible combinations ; and for this 
purpose the above-named substances are used. Of the metallic chlorides, 
the patentee avoids the chlorides of iron, on account of their extremely 
astringent action on the organic materials, and because of the bad appear- 
ance and of the little weight which the result gives to the leather. Also 
because of the black colour which they give when in contact with the vege- 
table tanning materials which are to be employed together with the ma- 
terials indicated to obtain the best result. The substances he employs are 
the following metallic chlorides, viz., chloride of tin, zine, antimony, or 
lead; earthy chlorides, viz., chloride of aluminium, magnesium, strontium, 
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or barium ; earthy metallic chlorides, viz, the double chloride of tin with 
alumina, magnesia, strontia, or baryta, or antimony, zine, or lead with 
one of the same bases; ; line metallic chlorides, viz., chloride of anti- 
mony with potass, soda, or ammonia, or of zine or tin with one of the same 
bases ; earthy alkaline chlorides, viz., chlorides of alumina with potass, 
ae or ammonia, or of magnesia, strontia, or baryta with one of the same 
yASES, 








Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanie Batteries, &e. 
1509. C. F. and C. J. Varury, Kentish Town, “ Proving electric conductors 
and apparatus connected therewith.”—Duted 22nd June, 1859. 

The chief object of this invention is to find out the locality of defeets in 
the insulation of a conductor, or imperfect continuity of the latter, without 
removing the covering or the insulator, or cutting the conductor for testing. 
The invention cannot be described without reference to the drawings. 





Ciass 10.—MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 


499. A. Bancuay, Kilmarnock, “ Steam-hamimers and pile-driving machines.’ 
—Dated 22nd June, 13850. 

This invention relates to the adaptation and use of steam-power in work- 
ing mechanical hammers of the tilt or lever class, such as are technically 
known in some parts of the country as “ Olivers,” so as to produce a very 
superior effect in working, as compared with manual or pedal labour applied 
in these tools, Under one form of parts by which this invention may be 
carried out in practice, a small vertical steam cylinder is fitted up alongside 
the anvil, and beneath the hammer lever which is overhead. The connect- 
ing rod, or piston rod of the piston of this cylinder, is attached to the pin of 
a crank upon the shaft centre on which the hammer lever works; or it may 
be connected to the haminer lever, either directly, or through the Interven- 
tion of a snug or crank lever piece, and the steam-valve is actuated either by 
hand, or by any mechanical or self-acting means, A convenient automatic 
valvular action is obtained by connecting the steam slide-valve to the crank 
or shaft of the hammer lever. The hammer lever is connected to an over- 
head spring of any suitable kind, this spring being used for drawing the 
hammer lever up after each blow, whilst the steam piston brings it down 
with great power. ‘The effect of thls hammer is very great, as the hammer 
head can be made much heavier thah those of the ordinary hammers of this 
general class as fitted up for hand or foot labour, and such a weight upon a 
lever, moving through a considerable arc, gives a most efficient blow, 
ing brings up the hammer with great rapidity, and 
nay thus be given. Steam or compressed air may also 
o aid in the litt of the hammer. Another mode of 
ists in disposing the springs so as to draw the 
pid blow upon the anvil. Under another 

} e connected directly to the piston-rod of a 
vertical hammer, so as to brin st! unmer down upon the block with any 
required degree of force. ‘The tension of the springs, and consequent force 
of the blow, being regulated by simpie means under the control of the 
workman; in this way the eylindey is only used for the purpose of lifting 
the hammer a greater or lesser distance as required. These improvements 
may be resdily adapted to machinery for driving piles, and other similar 
purposes, in which kind of work a biow from a weight descending through 
a short distance may be made to art all the force it wouid acquire it 
descending four or five times the distance with the ordinary machinery, in 
addition to which other advantages are gained in the rapidity with which 
the blows may be repeated, and the diminished expenditure of fuel and 
labour, 
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very quick strokes 
be used in addition 
arranging these hammers con 
hammers down with asmart and 1 
modification, a series of sprin 





























across the Finchley and Edgeware roads, at each of which places 
substantial passenger stations have been erected. The Kew and 
Richmond trains to and from the North-London Railway will in 
future pass over the new line, and thus avoid the use of any portion 
of the main line of the London and North-Western Company. The 
principal work on the line is a tunnel three-quarters of a mile in 
length, passing under a portion of Hampstead-heath. There are 
four stations,} viz., Kentish-town, Hampstead-heath, Finchley- 
roal, and Edgeware-ro@l. Some requirements on the part of the 
Railway Department of the Board of Trade with respect to the 
junction signals had delayed the opening of the line. ‘Twenty-three 
trains are to run each way to, and from Fenchurch-street in the 
course of the day. 

Tue ENLARGEMENT OF PAtus.—'The oflicials of the octroi have 
taken possession of the posts established in the new enelosure of Paris 
now, like ancient Thebes, become the City of the Hundred Gates, 
Under Louis XV. Paris had already considerably incyeased, and 
some neighbouring villages were added to it, among others that of 
the Roule, which was made a suburb of the city. In 1784, under 
Louis XVL., the farmers-general received permission to surround 
the capital with a wall, which is nearly the same as that now exist- 
ing, but which willsoon disappear. At that period the barrier gates 
were almost all of wood, and the offices small wooden houses, placed 
on wheels for the convenience of locomotion. ‘The barriers were 6) 
in number, classed in three divisions—north, south, and east. The 
new inclosure of Paris, with ifs 100 gates, its deep ditches, and its 
green slopes, will better respond to the grandeur of the city than the 
wall by which it has been hitherto surrounded. An immense number 
of Parisians did not lose the chance of protiting by the change in the 
barriers. During the afternoon and evening of the day before the 
alteration was etlected they flocked outside the old barriers and made 
purchases of every kind, and for some hours before midnight all the 
barriers were crowded with vehicles and foot passengers waiting for 
the moment when they might pass through without being stopped. 
When midnight struck, the barrier gates were thrown open, the 
octroi men retired, and the whole body eutered Paris and proceeded 
to their respective destinations, happy at having thus effected some 
saving, though at the cost of considerable trouble. 


Tne Wootston Cutrivaror.—Mr. William Pike, Stevington, 
near Bedford, whose farm we ( Messenger) visited last spring, and 
can bear witness to the superior advantage of steam cultivation on 
his land, writes thus to Messrs J. and F. Howard (the manufac- 
turers) :—‘ The steam cultivator continues to give me satisfaction. 
My crops, on the land broken up by steam, look exceedingly well. 
I have 8U acres of wheat as good or better than I have had in any 
previous year. In February Il commenced to plough up with horses 
a piece of turnip land fed off with sheep, but as it cut up stiff and 
soapy, I brought out the steam cultivator, with which I broke it up, 
crossed it, and got a nice tilth for barley at a very moderate cost. 
My barley on this land looks very much better than a piece in the 
same field which was ploughed. I have since broken up and cross- 
cultivated for my neighbours 66 acres of fallow on very strong land, 
so that IT have now gone over above 469 acres with my apparatus, 
which { am happy to say appears very little the worse for wear. 
The steel rope you supplied me with stands well, not a strand is 
broken, and it seems altogether as good as the day we put it to 
work. In a few words, I would say that after the experience I have 
had, I should now be very sorry to be obliged to farm this heavy 
land without steam-power. We work on from day to day without 
stoppages of any kind, for our breakages are now very trifling. I 
have reduced my working horses from fifteen to seven, and have 
very little for them to do.” The same gentleman writes in Novem- 
ber last :—‘*This year I have grown 22 acres of mangolds, and 13 
acres of turnips, on land never known to have grown roots before, 
and am pleased to say they surpass my expectations. I have put 
in 62 acres of wheat after beans, having merely steam-cultivated it 
once, and harrowed it before and after the drill. Part of my clover 
ley I have broken up and crossed with the cultivator, the remainder 
I ploughed with horses; the latter required much more labour to 
cover the wheat than that cultivated by steam. Having the whole 
of my land for beans and mangolds smashed up, on the 8th of this 
month I put up the apparatus for the winter. In adding up the 
work I have done with the steam cultivator, I find it upwards of 
1,000 acres. I am proud to see my neighbours following my 
example; there is now another set in this small parish; and in 























riding from Bedford to my home, a distance of five miles, four steam 
cultivators may be seen at work besides my own.” 





The establishment, it- 





FREIGHT CIRCULAR. ae 


Tue following ‘circular has been issued by Messrs. Alfred Laming 
and Co., ship and insurance brokers, and steam ts :— : 


We have in our annual circulars for several years past endea- 
voured to impress our friends with the fact of the oa market 
being unduly depressed by excessive building, and it appears 
that that cause of evil, which reached its climax during the 
Australian furore in 1853, remains: still to be deprecated at the 
of 1859; but we are glad to perceive, by the following 
the evil of over-building is, dithough not-at an end, on the decrease... 
- Table.showing the tonnage of sailing vessels built in the-United 


Kingdom :— : 
. 1855. 1855. 1857. 1858, . 
242,182 ...... 157,005 ...... 197,554 ...... 154,930 


It is plainto perceive that the building cannot so go en- progres- 
sively diminishifg without soon becoming simply equivalent to the 
requirements of a commerce cons! antly incrtiast ; we are therefore 
justified in expecting, notwithstanding another year’s depression, 
that the shipping interest is about to experience an improvement 
that will be satisfactory to those engaged in it, ially if they ob- 
tain thosé ameliorations which we hope will remove several of the 
burdens bearing upon it in the form of passing tolls, light-dues, local 
charges, and the like. _ > 

During the whole of the past year shipowners have had to contend 
with insufficient freights homewards from the East, many ships 
having even had to return without cargoes, or at a freight almost 
nominal; thus unaided homeward, outward freights have necessarily 
ruled high, assisted as they ltave been by the heavy requirements for 
coal and railway materials.’ 

In April the prospect of the Italian war gave a great impetus to 
shipments in coal to the French and Mediterranean ports, causing a 
considerable rise in freights—a favourable state of things, that be- 
came soon temporarily suspended by the royal proclamation which 
followed the breaking out of the war, making it doubtful whether 
coals would be declared contraband of war; and which doubt trans- 
ferred for the moment an important proportion of the business to 
American flags, nearly 10,000 tons of their shipping having thus been 
taken up within a week. ; 

Screw steamers during the past year have proved more remunera 
tive; this assertion is not only justified by our own personal ex- 
perience, but we think the fact'must be general, for were it not so 
we should not be able to understand how such an enormous increase 
as the following tigures show could have taken place. <A far greater 
amount of steam tonnage has been employed than in former years. 
To this circumstance we desire particularly to direct the attention of 
our friends, for we believe it points to the true solution of the dif- 
ficulty which surrounds their interests. Daily observation is placing 
it beyond a doubt that screw steamers are effective in superseding 
sailing vessels on all voyages which have yet fallen within their 
coaling powers, and we cannot see any reason for limiting the fact to 
our present experience. Recent improvements in steam machinery 
are absorbing great attention, and must result in economising the 
expenditure of coal, which more than anything else will tend to in- 
crease prosperity; already we see instances in which a saving of from 
fifteen to thirty per cent. has been effected, and in one screw steamer 
it has amounted to sixty per cent. with the same results as to speed. 
We believe that when science has completed these economical im- 
provements it will be found that as great an advance has been made 
upon the advantages of the screw steamer as the screw steamer has 
already made over the paddle-wheel. 

We have taken repeated opportunities for calling attention to the 
growing increase in the employment of screw steamers, to which we 
cannot hesitate to ascribe in great measure the depression felt by 
owners of sailing ships. That the true magnitude of this cause alone 
may be properly estimated, we need only direct attention to the 
following accounts, from which it will be seen that the increase of 
steam shipping in our coasting and foreign trade has in eight years 
amounted to about two hundred and fifty per cent. 

Table showing tonnage of steam vessels of the United Kingdom, 
employed in the home and foreign trade :— 








Years. Tonnage. Years, Tonnage. Years. Tonnage. 
1350 - 104,680 .... 18 - 218,260 .... 1856 - 331,055 
Is5t - 144,741 .... 18 - 212,637 .... 1857 - 381,363 
1552 - 165,219 .... 1855 - 288,957 .... 1853 - 360,204 


It will be interesting in connection with the above figures to show 
the extraordinary advance in the employment of screw steamers in 
particular trades; those of the Baltic and Mediterranean, for ex- 
ample, in which seas they were comparatively unknown a few years 
since. Thus we have had during 1858 entered inwards and cleared 
outwards from the United Kingdom (including their repeated 
voyages) the following amounts of steam tonnage .— 

To and from Russia 194,144 tons, Sweden 50,761 tons, Norway 
28,567 tons, Denmark 107,012 tons, Prussia 127,572 tons, Germany 
630,404 tons, Holland 661,338 tons, Belgium 286,052 tons, Italian 
States. 108,801 tons, Greece and Ionian Islands 25,011 tons, and 
Turkey 68.219 tons. 

We furthér see an indication of what is taking place in the fact 
that, while our registered sailing tonnage for the vear 1858 exhibited 
an increase of only thirty per cent. on the year 1850, the increase in 
our registered steam tonnage for 1858 on 1850 amounted to two 
hundred and sixty-four per cent., the figures being as under. 

Tonnage of sailing and steam vessels registered :— 

Sailing Vessels. Steam Vessels. 
IOSD siises’ HOM sos.- Bl 
1858 154,930 ...... 53,150 

The increase in steam tonnage afloat is even larger than this re- 
turn would make it appear, for it must be borne in mind that the casu- 
alties to which sailing and steam vessels are liable, are proportion- 
ately greater for the former than the latter; thus, while in 1858 we 
have 154,930 tons of sailing tonnage registered, and 131,446 tons 
wrecked during that period, we tind 53,150 tons steam shipping 
registered in 1858, and only 5720) tons wrecked. 

The following table is appended as showing the total steam tonnage 
of the United Kingdom in the several years from 1850 to 1458, both 
inclusive :— 

















Number of 





Years. PR csr sas ip Net Tonnage. Gross Tonnage. 
1850 BISL ceccce 167,308 ..ccce - 
1551 sooee SBl8 185,306 ...... - 
1852 1263 Sh eee _ 
1853 1375 248,623 -- 
1854 1513 304,559 _ 
1855 1664 379,020 ~- 
1856 1687 385,038 = 
1857 1513 416,132 671,503 
1858 1916 451,047 682,433 





During the whole of the past year, consequent on two European 
and the Chinese wars, both large and small screw steamers found 
good employment. At the commencement of the Italian war screw 
steamers came into great demand, for the conveyance of stores to 
the French and Mediterranean ports, at freights as high as £5 per 
ton. We also chartered to the French government a few English 
steamers at 35s. to 42s. 6d. per ton gross per month, and others to 
convey coals at fifty francs per ton to Cagliari and elsewhere, on 
time afterwards at 37s,.6d. per ton gross per month. On the termi- 
nation of the Italian war, many of the steamers found return 
freights from different ports in the Mediterranean for fruit ship- 
ments, a large business having been done from Patras, Smyrna, 
Chesme, Denia, Malaga, &c., and amongst them a screw steamer 
that we chartered was over 2,000 tons register. The requirements 
created by the Spanish war have not been large, and chiefly confined 
to steam tonnage for the conveyance of stores and coals to Cadiz, or 
ports in Morocco. The English government have recently taken up 
several large screw steamers for China, amongst them the Thunder, 
Mauritius, Melbourne, Sir William Peel, Adelaide, Khersonese, and 
Tiger, at rates averaging from 27s. 6d. to 35s. per ton gross per 
month. The value of this description of large steamers has also 
been enhanced by the recent purchase of the European, Weser, and 
Japan Ly the French Government. 

‘The preseut chartering rate for A 1. British ships, to take the 
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berth for the Australian colonies, is from 44 to £4 10s. per ton, 
N.N.M, For our principal Indian ports we quote £3 5s. to £3 10s. 
ton register. rate 

as coal freights to India, &c., @ large business has been done 
throughout the year; the _——s rates _per keel are—Calcutta £50, 
Bombay £50, Galle’ £52, Kurrachee £57, Singapore £50, Aden £60, 
Suez £70, Hong Kong £63, and Shanghai £68. For Australia the 
coal freights are nearly nominal; we quote—Melbourne £60, 

King. George’s Sound £57. Home freights from India are ex- 
poe ; the-last quotations at Calcutta were £1 17s. 6d. 
o £2, and Bombay 178. 6d. to 20s. 


Coal freights to the Mediterranean are weaker, consequent on the 
requirements of the Spanish government for Cadiz and Algeciras 


being filled up; we quote—Constantinople 19s., Malta 18s., Genoa 
17s., Fibo, Marseilles 18s., Messina 16s. Palermo 1s., and. 
Alexandria 20s. Return freights are few from the Black Sea ports 
for » - shipments; we quote—42s. 6d., with option of Sea of 


A at 10s. extra, ex Danube 9s. 6d. per quarter, Alexandria, 
4s. 6d., and Sicily for sulphur 18s. . 
Rates outward to Valparaiso 47s. 6d. per ton for coals, 45s. iron ; 
from the Chinchas 5(s. per-ton for guano is the current rate. 
For screw steamers we have fair employment, our orders on hand 
for suitable steatnets ranging from 2Us. to 25s. per fon gross per 
month. “ , 


THE IRON, COAL, : AND -GENERAL "TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. : 

(From our own Correspondent.) . 

First WEEK AFTER PRetimtnaRy Meetine : Reports and Attendance on ‘Change 
at Birmingham and Wolverhampton : Prices of Malleable*and Pig Iron: 
Rumours and their Effects—Boarp or Tsape ReruRns FOR THE ELeven 
Monras : Favourable to the Metal Trades —{nonstone TRADE—Coau TRADE 
—GERERAL MANUFACTURING TRADES: Quiefude: Tin-plate Trade—Rise iN 
Correr Looxep ror—Tue STaike In THE Naw Trave; Success of the 
Men—Rauway Companies AND Minine Puorerty: An Old but Important 
Question Re-agitated—Tue Inon ‘TRADE AND THE REGENT'S CANAL — SCARCITY 
or Copper CoInAGE—BIRMINGHAM CHAMBER OF COMMERCE —STRATFORD~- 
on-Avon Ramway: Meeting—Rospine a Raiway ENGinsER—SINGULAR 
Rattway Accipent: Horse upon the Line—Favat Bower Expiosion ; The 
Inquest: The Condition of Boilers in South Stajfordshire—BReakinG OF A 
Couuieny Rore: Two Lives Lost—Tue Oren Coal Suarts acain: Two 
More Lives Lost. 

Tue meeting of masters on ‘Change at Birmingham yesterday, and 

at Wolverhampton on Wednesday, displayed the slackness usual in 

the week following that of the prelimifary meeting, and preceding 
that in which the quarterly meetings are held. ‘The feeling, how- 

ever, and the reports, were of a highly satisfactory character. A 

considerable amount of business was said to have been transacted 

since the preliminary meeting, as well by malleable as by pig-iron 
makers. All the former, whose iron can be relicd upon for the 
excellence of its quality, are reported to rigidly refuse the booking 
of any orders at less than the rates agreed upon on ‘Thursday last 
week, at Dudley, viz.:—bars, £7 10s.; hoops. £8 10s.; and sheets 
and plates, £9, £9 10s., and £10. And the pig-iron makers refuse 
to sell at less than for cold-blast, £4 1lits.; best native hydrate, 
£3 15s. to £4 2s. Gd.; first-class all-mine grey forge, £3 10s. to 
£3 15s. ; good mine pigs, with a small mixture of blue cinder, £3 to 
£3 ds. ; mine pigs more largely mixed with cinder, £2 12s. Gd. to £3; 
grey. forge cinder pig-iron, £2 12s. Gd. to £2 17s. 6d. ; melters, Nos. 

1, 2, and 3, £2 14s. to £3 2s.; and superior makes of all mine 

melting iron, £3 10s. to £4 per ton, according to quality and brand. 

On every hand the same contidence in the early future of the trade 

was manifested yesterday, and the day before, as was observable 

Jast week. The rumour that difficulties had arisen in the settling of 

the Italian difficulty by a Congress occasioned a little uneasiness, 

but it was counterbalanced by the contident assertion of well- 
informed authorities that the tone of the relations of France and 

England had assumed a much more cordial character than had been 

mnanifested for some time past. 

The export and import returns published by the Board of Trade 
for the eleven months ending November 350 continue to show a 
steady increase in all departments of British industry, and the ship- 
ments of the produce and manufacture of this country are augment- 
ing month by month. The declared total value of exports for the 
period mentioned is £119,613,183, which in 1858 amounted to only 
£106,555,562, so that there is an excess in favcur of this year of 
£13,057,623. Articles connected with mining keep up their increase ; 
and although there is again a small falling off in copper and brass, 
collectively to £133,059, the balance in favour of the eleven months 
of 1859, as compared with the same period of 1558, is £2,066,551, 
above £24,399,474 in 1858. Iron again shows the largest excess, 
being £816,025 over last year. Jronstone is getting more money. 
Lest native is realising trom Los, to 1és. per ton. 

‘Lhe coal trade continues in a healthful condition with remunerative 
prices. 

In the general trades of Birmingham, Wolverhampton, and: their 
districts there is no great deal doing, at present, but as neither’ 
stock-taking nor the holidays are scarcely over this is not felt to be 
an inconvenience. More movement will be displayed in another 
week or fortnight. 

Tin plates are firm at 31s. per box. 
pretty full at that rate chietly. 

Copper is daily expected to follow the last rise in tin. 

The last party of operative best charcoal horse nail makers of 
South Staffordshire and East Worcestershire, who had been on strike 
for fourteen weeks, obtained, on Monday last, an advance in their 
wages of 3d. per thousand. Most of the masters had paid the 
advance two or three weeks previously. 1t is feared that the men at 
Dudley and Netherton will demand a further rise from the masters 
of that locality. 

Under the heading, “Railway Aggression on Mineral Property,” 
Mr. 8. Griffiths, of Wolverhampton, prints in his last circular a large 
quantity of matter, in which he says :—‘‘ A question of great import- 
ance between railway companies and mine-owners is on the tapis. 
When the Legislature made general provisions aflecting all rail- 
ways in 1845, a deputation, consisting of Mr. Sparrow, Mr. Philip 
Williams, and other coal-masters, appealed to the House of Commons 
for protection to the owners of mines. ‘The result was, clauses being 
introduced into the Railways Clauses Consolidation Act, to the 
following eflect :—‘ That the company shall not be entitled to mines 
unless expressly purchased, and all mines not purchased shall be 
deemed to be excepted out of the conveyance.’ ‘That the owners of 
nines under or within forty yards of a railway, intending to work 
the same, shall give thirty days’ notice to the company, who shall 
then be entitled to inspect the mines, and if it shall appear to the 
company that working the mines may damage their line, they may 
purchase such mine.’ ‘That if before the expiration of such thirty 
days the company does not agree to purchase the mines, it shall be 
lawful for the owner or lessee to work the said mines, or any part 
thereof, for which the company shall not have agreed to pay com- 
pensation, so that the same be done in a manner proper and necessary 
for the beneticial working thereof, and according to the usual manner 
of working such mines in the district where the same shall be sold ; 
and if any damage or obstruction be occasioned to the railway by 
improper working of such mines, the same shall forthwith be repaired 
or removed, and such damage made good by the owner or lessee at 
his expense.’ ‘These clauses were drawn for the deputation by Mr. 
Craig, the eminent chancery counsel, and the whole surface on which 
the railways of this district are made has been bought under the 
supposition that the clauses give the owners of mines under the lines 
the iull power to get such mines without being liable for any damage 
to the railways, if the railway companies do not elect to buy such | 
mines thefselves, provided the mines are raised in the ordinary, and 
not in ‘an improper manner.’” Mr. Grifliths shows that this was 
established to be the law in a case lately decided by the Court of 

ixchequer, upon the finding of a jury who awarded compensation | 
to Messrs. Kose and Fletcher, who bought from Sir fF. Scott 
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Emily Foley the mines beneath some land that the noble 
sold to the Great Western Railw Company. Messrs. 
Sees and Siatther God ginal, mets’ Ge te way company 
of their intention to work the mines, and the jury was summoned to 
assess the amount of compensation. In pene the decision of 
the court Chief Baron Pollock said :—‘“ The plaintitls are entitled to 
recover the sum awarded. The construction of the clauses in the 
Act is clear, that unless the mines and minerals are expressly 
purchased, they shall be deemed to be excepted out of the convey- 
ance. ‘They were not so purchased; the conveyance is in the form 
given by the Act; nanny. the company have taken the land as 
if the mines and minerals were excepted. They belong, therefore, 
not to the company, the owners of the surface, but to the owners of 
the land.” Baron Martin said: —“ ‘The land was not purchased by 
the company under a common law conveyance, but under the Lands’ 
Clauses Consolidation Act and the Railways’ Consolidation Act ; 
and they never bought the mines at alf; they only bought the 
surface.” Baron Watson said :—“ I am of the same opinion. Owners 
ahd occupiers of mines under the railway are obliged, in working 
within the prescribed distance, to give thirty days’ notice to the 
company, because, although safely working, danger might possibly 
arise from old workings. The company, if they desire to exclude 
the owner from working the mines altogether, must purchase the 
mines, and there is a procedure provided for, ascertaining the amount 
af compensation.” ‘* But this decision is now,’ says Mr. Griffiths, 
‘under appeal to.a superior court, and is expected to be heard 
immediately. If it should be ultimately decided that the owner of 
land, under, which there are mines, selling, his sQrface, only, is really 
debarred of the protection intended to have been given to him by 
the General Clauses Act, the greatest injustice will arise to those 
land owners whose surface has been taken at the price a! of the 
surface, and a combined application will, we are informed, be made 
by them to Parliament. With respect to companies who have not yet 
bought their land, they will have to pay, not only for the surface, 
but for everything necessary to support it. It were absurd to 
suppose that they could compel a landqwner to sell them only his 
surface and oblige him to leave his mines, worth perhaps ten times 
as much as the surface to support the line without being paid for it. 
There are cases in which compensation for such support would be 
very large, and the railway companies who have supposed they 
could buy simply the surface without the mines, and leave the 
vendor to support their line, will find that they have entailed upon 
hemselves a liability and expenditure they little contemplated.” 

The ironmasters have arranged that the question of the proposed 
conversion of the Regent’s Canal into a railway shall be brought 
before the Chambers of Commerce of Birmingham and Wolver- 
hampton by Mr. William Matthews and Mr. John Hartley respec- 
tively, and that these gentlemén with Mr. Philip Willams, the 
chairman of the trade, Mr. Richard Smith (Lord Ward's agent), 
and Mr. Sparrow, and Mr. Blackwell shall take such action in the 
matter at the proper time as may be deemed expedient for the 
protection of the trade of South Staffordshire. 

A great scarcity of copper coin is being experienced throughout 
Birmingham and South Staffordshire. At a recent meeting of the 
Birmingham Chamber of Commerce the matter was brought before 
the Council, and the president was instructed to write to the 
Secretary of the Treasury for an increased supply. At the same 
meeting the expediency of there being an annual congress in 
London of representatives from the diflerent chambers in the three 
kingdoms was acknowledged, and a determination comte to to send 
delegates to the first congress during thefirst week of the ensuing 
session of Parliament. 

The propriety of appointing county and borough gas-inspectors 
in the counties of Statlord and Worcester under the recent statutes 
for regulating measures used in the sale of gas was mooted at the 
respective sessions for those two counties, was discussed, and arrange- 
ments made for reintroducing the question at the next sessions. 

An extraordinary meeting of the shareholders of the Stratford-on- 
Avon Railway Company was held in the town hall, Stratford, last 
week, P. H. Muntz, Esq., presiding. ‘The chairman stated that the 
business of the meeting was to empower the company to raise a sum 
of money for the completion of the railway. He believed that there 
was no doubt that the railway would be very shortly opened; in- 
deed, he had every reason to believe that the railway would be in 
working order for the great Shaksperian Festival, in April next. 
The following resolution was unanimously passed—* That this mect- 
ing do order aud empower the company to borrow on mortgage, or 
bond, in one or several sums, the sum of £21,000, being the sum 
authorised to be drawn by the Stratford-on-Avon Railway, and that 
the directors be hereby instructed and authorised to carry out this 
resolution.” ‘This was carried unanimously. 

Some time during the night of Friday, or early on Saturday last, 
some thieves entered the oflice of Mr. Walker, engineer to the South 
Statlordshire Railway Company, at Walsall, and stole about two 
pounds in cash, leaving some four or five pounds behind them, which 
was in the same drawer. The robbery was effected by breaking 
open the front door; and it is supposed that the thieves were not 
strangers to the place, but that they were well acquainted with the 
customs of the company, as Friday was pay night, and doubtless 
they expected to get*a very large suni, as money is sometimes left 
there till Saturday. 

On Saturday evening last an accident occurred on the Oxford and 
Worcesier Kailway, near the Brierley Hill station, which, fortu- 
nately, only resulted’ in the killing of a horse; but a train might 
have been thrown’oT the rails, and then the consequences would, 
probably, have been serious. A carter took his horse out of the 
cart, and left it with its harness on standing in the turnpike road, 
unattended. During the temporary absence of Davis the horse 
trotted off, eventually straying on to the new goods line to King- 
swinford, and from thence on to the main line just above the 
Brierley Hill station. While here, the passenger train which leaves 
Dudley at 5.50 p.m came -along, knocking the horse down and 
cutting it to pieces. One of the horse’s hoofs, with the shoe 
encompassing it, was cut in halves. The engine, however, although 
somewhat shaken by the shock at the moment, was not thrown off 
the rails, and the train proceeded safely on its course. ‘The practice 
of leaving horses unattended, especially when so near a line of | 
railway, a3 in the above case, is much to be reprehended ; but it is 
stated that the question of fences will be raised. 

The following case represents faithfully the state of things in re- 
lation to steam boilers existing in a large part of South Statlord- 
shire. On Saturday evening inquests were held before Mr. W. H. 

Phillips and Mr. G. H. Hinchilitle, coroner, on the bodies respectively 
of two youths, who were killed on Thursday evening, by a boiler 
explosion which occurred on the afternoon of that day in a brick- 
yard, known as the Factory, Hurst-lane, Tipton, in the tenancy of 
Mr. Isaac Whitehouse, tire-brick maker, who rented the machinery 
with the yard, all from a Mr. Edward Williams, At the inquest 
before Mr. Phillips, upon the body of Henry Jordan, the testimony 
of the various witnesses went to show that the explosion occurred a 
few minutes before two o’elock whilst the engine was standing for 
the dinner hour, and happily before most of the workpeople had re- 
turned to the yard. ‘The boiler was an old balloon-shaped boiler of 
about Lv ft. diameter, having a satety valve of about 34 in., weighted 
with a ball to between 5 Ib. and 6 Ib. and a steam clack ; and that it 
worked a condensing engine of 17-horse power. 1t was an old boiler, 
and where it had been worn thin by the action of the fire had been 
patched with three screw plates. Samuel Round, a “ blacksmith 
and boiler-maker,” had repaired it several times, the last time about 
three weeks ago. It then had a split in the bottom along one of the 
plates, occasioned by the boiler not having been properly cleaned. 
Witness put a screw patch on of the dimensions of z ft. by 10 in. 
The bottom was then a quarter of an inch thick at the thinnest. 
Considered the boiler safe to work that machinery; nevertheless, it 
was not in good condition, and at his recommendation was to have 
had two more screw patches put upon it at Christmas. Had mended 
boilers at collieries in five times worse condition, and they had 
worked without any accident happening. Samuel Hamlet, inspect- 
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ing engineer to the five engines and boilers which Mr. Williams had 
at work at diflerent places, had never had any complaints conveyed 
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engine tenter put more the upon valve, to weight 
It was usual, when the — was standing at dinner-time, to 
the door open. This practice, it was shown by Joseph Foster, 
was on the premises at the time of the accident, was observed; but 
when the explosion occurred the door was shut, it having been 
closed by the engine tenter. The two deceased were wheeling away 
cinders from the ash-hole, and the he tenter was near at 
hand. ‘The deceased were killed by scalding, and the 
tenter was now confined to his home, also by scalds, 
boiler, split along the bottom, was driven np into the air, knocking 
off the roof of the engine-house, the top of the stack, and falling 
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property thirty yards off. Most of the jury 
evidence of the “ blacksmith and boiler-maker,” who was] a most 
respectable man (they said), and known to all of them from having 
lived in the neighbourhood from a child,” was sufficient to show 
that the boiler was fit for the work it had to do, and that the 
occurrence was a pure accident. The coroner, however, said he must 
have the plates of the boiler and the safety-valve examined by a 
wn engineer ; and for that purpose adjourned the inquiry. 
Evidence of a similar character to the above was given during t 
inquest on the second deceased, before Mr. Hinchliffe, and that 
inquest also was adjourned. 

At Hanley. on Saturday, an inquest was held touching the death 
of two miners. The facts of the accident, as they appeared in 
evidence, are briefly these :—On Thursday morning last the deceased 
were sent down one of the Holly Bush pits, called the “ Ash,” for 
the purpose of removing a scaffold from an adjoining pit, denomi- 
nated “* Knowles's pit.” They were let down in a bucket attached 
to a rope, which was only used occasionally for changing buckets 
and asa balance. The rope not being long enough for the purpose 
required, about thirty yards of chain was attached to it. The 
deceased were teow in the usual way, and they must have been 
near the bottom when the banksman exclaimed, “ Oh, dear, what's 
up with the rope?” and it was then discovered that the rope had 
broken between the drum and the shaft, and the lower portion of 


the rope had fallen down the pit—the weight of the rope and chain 
coming upon the deceased, and the force with which they were 
thrown to the bottom of the shaft causing their death. It does not 


appear that any fault is attachable to any parties connected with 

the pit. The rope was examined by the ground bailiff the same 

morning, but no defects could be observed, and on the previous 

Tuesday it had been “weighted,” for the purpose of testing its 

strength, with 10 ewt. of metal and bricks, when it was found to be 

in good condition. The rope was of hemp, ang about four years 
old, and was usually worked against the other pit (Kaowles's). The 
jury returned a verdict of “ Accidental death.” 

Two lives have been sacrificed since our last which might have 
been preserved were the coal-pit shafts of South Staffordshire more 
securely fenced than they are. In each case the mouths of the pit 
were open, and protected only by two planks on each side of a square 
made by four uprights, the planks being placed at equal distances 
above the ground and each other, and the highest only about 4 ft. 
from the ground. In the first case a collier fell down the shaft at 
Bilston, and in the second a banksgirl threw herself over. The last 
case occurred in Dodd’s Field, Monmore Green, Wolverhampton, and 
within a few yards of the open-work where, a few weeks ago, a man, 
it will be remembered, fell in and was drowned through the in- 
efficiency of the fencing. It is a great scandal that coalmasters 
should display such negligence in relation to their worked-out 
shafts, as is so largely the case in this district, and it is to be hoped 
that the new Mines’ Inspection Act will make it less difficult for 
such criminal neglect to be attended with due punishment, the 
question, what is a safe fencing, being now considered a wide one. 
Lut, surely, that cannot be a safe one which could allow of either of 
the melancholy eventualities to which we have referred. 

NOTES FROM THE NORTHERN AND EASTERN 

COUNTIES, 
(From our own Correspondent.) 

State or Trape: Leeds, Sheffield, Newcastle: Increased Activity; Probabl 
Effect of the Napoleonic Declaration —New Street Proposep at NEWCASTLE 
—Gorton Founpry; Workmen's Festival —DaeavruL AccipEent at Roca- 
DALE— Discovery ovr Leap aT KiLpwick-—CorTon SUPPLY ASSOCIATION: 
Receipt of African Samples from Dr. Livingstone—Gtand Trunk RatLway or 
Canada: Lis Present and Future —SMoKe ConsUMPTION AND VENTILATION — 
LivenPooL anD Disraicr: Jmprovements in Wavertree Park; Statue of 
her Majesty: Proposed Public Hall for Birkenhead—Tue Supmaaine Caste 
BETWEEN LIVERPOOL AND BinkeNuEAD—STEAM-VeEssELs: Letler from the 
Board of Trade—Steam Bowen Assunayce Company—Trape ov Liver- 
POOL DURING THE PasT Year: Satisfactory Increase—F ais ov aw EmBank- 
MENT ON THE Leicester AND Hircutn RatLwaY—Festive ComMemona- 
TION AT THE SprrruecatTe Ironworks —Boier Expiosion NEaR WIGAN: 
Inquest and Verdict—Fine at a Bouton Bieacuine Wores—Tue Navi~ 
GATION OF THE Nene: Testimonial to the Mayor of Wisbech — EasTexn 
Countigs Rawwway: Rising Discontent, 

Tue iron and machine trades of Leeds are reported to exhibit a 

satisfactory appearance in all their branches. At the various forges 

a good deal of animation prevails, and the locomotive engine depart- 

ment has exhibited more activity. At Sheffield during the last few 

days there has not been so much doing, orders having been, to a 

‘The more favourable aspect which conti- 

nental affairs have assumed, and the declaration of the Emperor 

Napoleon at the ambassadorial reception on Sunday, that all his 

etlorts have no other aim but the maintenance of peace, inspire hopes 

of continued commercial prosperity. It was the idea of the 
eminent Fulton that, by increasing the deadly effect of engines of 
war, the military passion and ambition of despotic potentates would 
be effectually pil wwry and the frightful efficiency which has now 
been attained in the means in use for destroying armies certainly 
carries its own penalty with it. Even the French cannot endure 
many Solferinos and Magentas, for nothing sickens a man so much 
of war as a little practical experience of its horrors. The First 

Napoleon remarked towards the close of his career that his old com- 

panions in arms longed for repose, although he was carried away 

himself by an insatiate ambition, On the whole we are inclined to 
put confidence in the renewed declaration that L’ Empire c'est la Paix 

—at any rate fora year or two, and in these fast times this ought 

to stanu for something. 

However this may be, there certainly is a vigorous vitality 
observable in the North of England, which did not prevail twelve 
months or two years since. In the Newcastle district, skilled 
artizans have been well employed of late in the manufacture of 
locomotive engines and machinery, large orders having been 
executed for India and Russia. Several iron ships of Lgbt draught 
for the rivers of India and Russia have been turned out during the 
past year on the Tyne and the Tees, and the new year commences 
in this respect under favourable auspices. Messrs. Palmer, of 
Jarrow, besides having on hand an extensive order from the Go- 
vernment, have to complete two large express steamers (guaranteed 
to attain a speed of twenty miles an hour) for the Atlantic Mail 
Steam Company. The iron trade of the district, as will be gathered 
from previous notices in lux Enorvesrr, is gradually extending. 

A uew thoroughfare is proposed at Newcastle, from Grainger- 
street to the central railway station. The cost of the improvement 
is roughly stated at about £10,000, The town council have had 
considerable discussion on the subject, but it has been resolved by a 
small majority to proceed with the scheme. 

Messrs. Bever, Peacock, and Co., of the Gorton Foundry, enter- 
tained their numerous workmen on Friday. The chair was occupied 
by Mr. Peacock, who was supported by the representatives of the 
different companies with whom the firm has transactions; and the 
proceedings passed off with much good humour and enjoyment. 
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fallen into the well, the engine was stopped, and on the bucket 
scaffold of the well, 26 ft. below the floor, the body of the poor 
fellow was found, shockingly mutilated. 

Mr. Paget, solicitor,.of Skipton, recently made a geological 
survey in the parish of Kildwick, in the West Riding, and has 
discovered a valuable vein of lead ore, which he and Messrs. Horner, 
of Skipton, have since opened. Ironstone has also been found in 
the same manor, 

Mr. Aspinall Turner, M.P., has forwarded to the offices of the 
Cotton Supply Association, Manchester, an interesting case of 
ane of cotton and cotton yarn, which he has just received from 
Dr. Livingstone. ‘The sample of cotton is excellent; but the most 
surprising sample is a ball of yarn, spun by the natives, weighing 
164 oz., the cost of which is one foot of calico, or one penny. The 
other samples of yarn are well spun and very strong. This cotton 
was grown in the valley of the Shire, which is one hundred miles 
long by twenty broad. ‘The natives spin and weave it for their own 
use, and so abundant is the cotton in this valley that a vast number 
of cotton trees are annually burnt to the ground. The navigation 
of the Zambesi and the Shire is open to the centre of this cotton 
valley during a great portion of the year. 

The Liverpool Albion, referring to the Grand Trunk Railway of 
Canada, has the following interesting observations :—‘ The Anglo- 
Saxon’s passengers passed over the Victoria Bridge on the 16th ult. ; 
so that this great viaduct, connecting the Eastern and Western 
States of Canada, is at length opened in its integrity, notwithstand- 
ing the Canadian predictions that it would break down for want of 
pecuniary support. Its commercial success was based, according to 
the prospectus, on a maximum cost of £10,000 per mile, and a 
minimum rate of traffic computed at 4d. per ton per mile on train 
loads of 180 tons, making the working expenses 4Us., and allowing 
3s. per train mile, which should be ample on such a length of 
haulage, where the traffic runs from end to end without any 
handling. The gross revenue was estimated, in round numbers, at 
£1,500,000, out of which only £420,000 was estimated as likely to 
be derived from the supposed poor Canadian local traffic. It is now 
confidently asserted that this will be doubled by the completion of 
the Victoria Bridge. The traffic between the Eastern and Western 
States exists to an extent far beyond the capacity of a single line to 
carry one-tenth part of it. The best traffic will be during the open 
navigation on the Upper Lakes, from the. shipping at Sarnia con- 
necting with the ocean ports of Quebec and Portland. The former 
is a by a much larger tonnage of shipping from Europe than 
New York. Out of 1,000 vessels in 1859, 521 arrived in ballast for 
want of the facilities of wharfage to discharge with dispatch, without 
which shipowners tind it better to pay for ballast, and throw it into 
the river St. Lawrence, than carry iron, salt, coals, and rough goods 
in lieu of ballast, at 7s. or 10s. per ton. The timber-ships sailing to 
St. John’s will now also be able to load outward cargoes for 
Portland, and discharge on to the railway cars. Such combina- 
tions, saving time, insurance, cartage, labour, commissions, storage, 
and dispatch, do not exist in any part of the world to secure what 
all railways, but especially American, require, namely, back haulage 
on such long distances. The goods trattic between New York and 
Boston with Canada is now being carried by steamers to Portland, 
and thence over the Grand Trunk, with a great saving of time, and 
cheaper than by the Hudson River, Erie, or Oswego canals. This 


. New opening to shipowners is of great importance, and should not 


be neglected ; but it is not less so to agriculturists. Indian corn, 
for stock feeding, is becoming a necessity as much as guano: with 
cheaper carriage from Chicago to Quebec and Portland, and thence, 
by shipping, to Liverpool, the consumption would be equal to the 
means of supply from the Western States, and afford a large and 
new addition to the traffic of railways to the midland and eastern 
counties. 

A Liverpool writer on the smoke consumption question argues 
that an erroneous opinion is entertained by some that coal-smoke is 
injurious to health when proceeding from a manufactory, while it is 
not dealt with as such when proceeding from private dwellings. If, 
urges the writer, smoke possesses any noxious qualities in the one 
case it does as much so in the other, the ditference being only that 
the smoke from a private dwelling is not so perceptible. The only 
deleterious gas produced from coal is carbonic acid, which is never 
found, however, in sufficient quantity to exclude a due proportion of 
vital air, except in places totally unventilated, such as a deep well, 
or closely covered vault. What, therefore, argues the writer, should 
be attended to is not the prevention of smoke, but the proper 
ventilation and drainage of lanes, courts, and dwellings of the poor. 
Liverpool, he thinks, through the skill of its borough engineer, is 
now about the best—if not the very best—drained town in England; 
but its ventilation is still defective, and has become more so in con- 
sequence of the improved and greatly extended drainage, noxious 
vapours escaping from underground sewers by every opening they 
can find. All this is very ingenious, but while ventilation ought to 
be, no doubt, properly attended to, the puritication ‘of the atmo- 
sphere from smoke is a point of at least equal importance. Is it 
nothing that pure blue skies are almost hidden by “ trailing black 
serpents ?” 

Several indications of “ progress” may be noted in the Liverpool 
district. Extensive alterations and improvements are being made at 
Wavertree Park. An ornamented pond, of about two acres in extent, 
is being made where the old pond existed, and is to be surrounded 
with walks, trees, &c. In the Botanic Gardens, also, great improve- 
ments are being carried out. A large and beautiful statue of her 
Majesty has been placed in front of the Queen’s Insurance- buildings. 
It is in Caen stone, the sculptor being Mr. Stirling, of Mount- 
pleasant. Her Majesty has a gilt sceptre, crown, and orb, and is 
represented in robes of state. A company has been formed at Birken- 
head for erecting a public hall for lectures, concerts, public meetings, 
soirces, &c. It is supposed that a capital of £6,000 will be amply 
sufficient, and at a late meeting a list of shareholders, whose sub- 
scriptions amounted to £4,000, was handed in. An offer of an 
additional £1,000 from Mr. W. Jackson, M.P., conditionally on the 
building being erected on a site named by himself, was declined, the 
site in question not being considered eligible. 

The suggested submarine cable between Liverpool and Birkenhead 
has been laid between the south landing-stage on the Liverpool side 
of the Mersey and the Woodside slip at Birkenhead. The operation 
was successfully performed under the superintendence of Mr. J. S. 
Gisborne, electrician to the Mersey Dock Board. Within a few 
hours, however, of the successful submersion of the cable, a frac- 
ture was discovered in it, and it has since been under-run and taken 
up. Before the accident took place, the Dock Board had some 
discussion on the subject. Mr. Mondel, in moving the contirmation 
of the proceedings of the marine committee, said they had acted on 
the authority given them to lay down a cable across the river, but 
instead of laying it between the landing-stage and the North 
Reserve, they had laid it to Woodside. The engineer suggested that 
it should join the electric wire to Holyhead above Wallasey Pool, 
and that the cable which would connect the North Reserve with the 
landing-stage should be laid forthwith, so that they would have 
two cables, one of which would be available in the event of injury 
to the other. Mr. Boult aot to the laying of a cable which, he 
contended, was not to facilitate the working of the docks, but for 
the convenience of the inhabitants of Birkenhead. Mr. Laird, in 
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steam-vessels, and requesting the opinion of the board on the 


oe from the annual report of the Hull Chamber of Com- 
merce that the import of iron into that port during the past year 
exceeded the receipts of last year by upwards of 12,000 tons, the 
total being 19,409 tons in 1858, and 32,342 tons in 1859. The report, 
however, adds that the business done is said to have been conducted 
with small profit to both merchant and manufacturer, and that, with 
considerable stocks on hand, but little prospect is held out for 
further imports. 

At a meeting held at Manchester, on Friday, by the Steam Boiler 
Assurance Company, Mr. R. B. Longridge, the chief engineer, pre- 
sented a monthly report, from which it appeared that during the 
month of Soomaiee, proposals for insurance had been received for 
235 boilers to the, extent of £40,280. The proposals . accepted 
amounted to £34,570. The business of the company is steadily 
increasing. ‘ 

The trade of Liverpool in the year just closed increased very 
satisfactorily. The annual customs accounts show, an increase of 
371 ships inwards from foreign countries, and an increased tonnage of 
over 90,000 tons. The clearances outwards to foreign countries show 
an increase of 355 vessels and of 83,025 tons. The number of ships 
from foreign ports in the year was 4,843 ships, measuring 2,407,118 
tons, while the clearances outward to foreign countries were 5,000 
vessels of 2,500,000 tons. The customs revenue for 1859 was 
£3,673,365, being an increase of £45,000 over the revenue of 1858. 

An embankment on the Leicester and Hitchin Railway, between 
the Oakley and Sharnbrook stations, fell last week. ‘The embank- 
ment, which was a steep one, had, for some days, been giving signs 
of slipping, and men were set to watch it night and day. A goods 
train had passed on the up line, the concussion of which, it is said, 
shook down the mass, which broke off as far as the middle of the 
6 ft. for about 40 ft., the rails on the down line appearing like a 

idiron from the falling away of the earth beneath. The damage 

as since been repaired. 

The workmen employed in the Spittlegate Ironworks (Messrs. 
Hornsley and Son) have had a festive gathering to celebrate the 
coming of age of Mr. W. Hornsley. About 3/0 sat down to an 
excellent and substantial supper. In the course of the proceedings 
Mr. Hornsley, sen., reviewed his long and honourable career, and 
the réunion passed off in a manner creditable alike to employers and 
employed. 

n Aol has been held at Aspull, near Wigan, on the body of 
Robert Leigh, a basket-maker in the employ of Mr. William Barton, 
colliery proprietor, who was killed by the explosion of a boiler used 
for pumping water out of the pits, on the 19th inst. Mr. Peter 
Higson, the Government inspector, was present. It appears that 
there were two boilers used by the proprietors in pumping the water 
out of the pit, one a large one, and the other (the one which burst) a 
small one. Steam from the smaller one was used by the deceased in 
the manufacture.of baskets; and the boiler was calculated to resist 
a presgure of about 9 1b. to the square inch. For a day or two prior 
to the accident, the engineer, Mr. William Cowburn, had only been 
using the large boiler on account of, the excessive cold causing 
an obstruction in the feed-pipes belonging to the other, by 
freezing the water, which it was a difficult task to thaw. 
The water not having been raised from the pits in sufficient 
quantities on the morning of the accident, the engineer had 
the deceased and a man named John Roby assisting him to thaw the 
feed-pipes. The manner of effecting this was by means of a portable 
grate, which was hoisted up to the pipes. After they had been 
occupied at this for about three hours, when they believed all the 
pipes were thawed excepting the middle upright pipe, the explosion 
took place, and those who were employed were thrown to the ground 
by the force of the explosion. The deceased was found about thirty 
yards from the scene of the disaster, quite dead. On examining 
various parts of the boiler afterwards, the valve was found screwed 
down, which, it was asserted, had been done by the deceased, so as to 
steam some bean-sticks. Mr. William Preston, engineer, Wigan, 
deposed that he had examined both the boilers referred to a few 
days before the explosion. ‘There was no safety-valve on either 
boiler, but there was one on the steam-pipe, which answered for both. 
There was no outlet for the steam when the screw valve was down 
except through the feed-pipes, and if they were plugged up there 
would be no outlet whatever. Mr. Higson, government inspector, 
gave it as his opinion that the boiler had exploded from an excessive 
pressure of steam, a view of the case which was concurred in by 
Mr. James Burrow, consulting engineer, Wigan. The jury returned 
a verdict to the following effect :—*t The deceased died from scalds 
and injuries arising from the explosion of a boiler caused by an 
excessive pressure of steam, the cause of which there was no evi- 
dence to show.” 

On Friday morning a fire was discovered in the drying room or 
atove at the works of Messrs. John Slater and Co., Back-o’-th’-Bank, 
Bolton. Information was conveyed to the police-station. The 
building in which the fire originated was erected in 1852, and is 
150 ft. , Bool 45 ft. wide, and 35 ft. high, and was at the time filled 
with calico-pieces drying. The drying apparatus was on the prin- 
ciple invented and set up by Messrs. Johnson and Weems, of Glas- 
gow, the air being forced through the blast fans, and heated by the 
exhaust steam from the engines driving the same; and was the 
largest and most complete drying stove in the bleaching trade. 
Damage to the extent of £2,000 was done to the building and 
stock. 

The Mayor of Wisbech, Mr. Richard Young, has been testimo- 
nialised and féted for “* his prompt and spirited exertions in obtain- 
ing the removal of all obstacles to the free navigation of the river 
Nene.” The demolition of these “obstacles” was trequently noticed 
in these columns last year. 

A chorus of discontent seems to be again rising with respect to 
the management of the Eastern Counties Railway. On Sunday 
evening there was a serious collision at the spot where the Tilbury 
line effects a junction with the main (Colchester) line. ‘The shock 
was very severe; but the carriage first struck was, happily, empty, 
and hence there was no loss of life. Had it been otherwise, the 
consequences would have been fearful, as the carriage was shivered 
to atoms. This disaster is bad enough, but it is scarcely possible 
to take up a local paper without tinding complaints of the chronic 
unpunctuality and irregularity of the trains. A pamphlet has also 
been issued to the shareholders, complaining of the financial and 
general management of the company. It is contended that the 
present policy has not promoted the prosperity of the company ; 
that it has not secured an adequate dividend; that tributary lines 
have been forced into an attitude of complaint and hostility; that 
customers are generally grumbling; that valuable traffic is sacri- 
ficed; and that undue litigation and law expenses have been 
permitted. 





Soutn Kensincron Museum.—The admissions for Christmas 
week, ending 31st Dec., 1859, have been :—Free days, 17,415; free 
evenings, 9,432; total, 26,847; from the opening of the Museum, 
1,199,944, 

Quick ATLANTIC VoyAGr.—The steamship Vanderbilt, which 
left Southampton at 8 p.m. on the 7th ult., arrived at New York at 
5 p.m. on the 17th ult. Allowing for the difference of longitude, 
this gives ten days two hours as the length of the run, which is consi- 


derably shorter than any westward winter passage ever before made. | 


The screw steamship, North American, which left Liverpool on the 
7th ult., and Queenstown on the 8th ult., arrived at Portland cn the 
_ a very remarkable run. 300 knots were accomplished in 
one day, 
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Raits.—The market has shown symptoms of improvement this yg and 
prices are a shade higher, the nearest quotation being £5 15s. per ton f.0.b. 
in Wales. 

Scorcu Pie Inon.—A good business has been done in warrants during 
the past week at prices — from 58s. to 57s. 3d., the market closing 
firm at the latter for cash, 58s. 3d. to 58s, 6d. for three months open. 
The shipments for the past year exhibit an increase of 15,000 tons, being 
575,000 tons against 560,000 tons in 1858; and the stock on the 31st De- 
cember was estimated at about 390,0v0 tons—60,000 tons more than that at 
the end of 1858. 

SPELTER continues in moderate demand. The stock on 3lst ult. was 
4,259 tons against 4,500 tons at the end of 1858. 

Copper continues very firm, with an upward tendency. 

Leap in improved demand, . 

Tin.—English continues in good request, but foreign has been less in- 
quired for. Banca is still — £140, and fine Straits £135 to £136, 

Tin PLaTEes.—Prices remain fifm, with a tolerably good supply of orders 
in the market to keep makers employed for some time to come. 

MOATE aud CO., Brokers, 
. 65, Old Broad-street, London. 








5th January, 1860. 
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SCOTCH PIG IRON REPORT. 
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MANUFACTURED IRON. 


Bars,Govan .. .. .. .. £7 15s. Od. less 4 per cent, 
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Drumpeller, Common .. £7 5s. Od. 
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GuasGow, 4th January, 1860. 
The adyance in the price of Scotch pig iron to 58s. 9d. per ton which we 
noted in our last has not been maintained, there having been a disposition 
on the part of holders to realise about that figure, which has produced a 
fall to 57s. per ton, which price was accepted to-day. The want of con- 
fidence caused by a Liverpool house connected with the trade stopping 
— has been partly instrumental in causing the decline. Shipments 
ast week were 8,693 tons against 4,801 tons in corresponding week last 

year. SHAw anv THomson, Metal Brokers, 








Sream Fire ENerxes.—The new steam fire engines being pro- 
cured for the New York fire companies are to weigh between 
3,000 1b. and 4,000 Ib. only. 

ReapPinG BY MACHINE Ok HooK—WHICH Is CHEAPER ?—In these 
days of high rents and low prices the above is a question of some 
importance, and is one often put to me. ‘To help to an answer, allow 
me to lay before your readers a statement of the actual cost of reap- 
ing the crop here this season by the former method, the whole crop 
—278 acres of wheat, barley, oats, and beans—having been (with a 
very trifling exception) cut down by one of Burgess and Key’s ma- 
chines. The crop was a fair average—some of the wheat was heavy, 

Wages of a man and boy with the machine for 17 days(of £8. d. 

10 hours) at de. 36... .. oo oo oc oc os cf of of SIO 

Wages of children making bands, equal to 147 days at 6d. .. 313 6 

Wages of women sheafing, cutting corners, &c., equal to 173 


Gaye at OB... 1s 0s cc ce ce co ce 0s co co cf SD © 
Wages of men binding, &c., equal to 126 days at 3s. 2d... .. 1919 0 
53 24 


Rations to men and women (including supper allowance, 316 
at 9d., and rations to children (breakfast, and dinner), 164 
cL. ee ae oe an a ee eee ee ae 

Renewal of knives, belts, &c., wear of machine and oil at 6d. 

POT ACTE 22 ce co co ce co te ce co 00 ce co CHD O 


For 278 acres.. .. «+ «+ £75 16 10 

Or 5s. 5}d. per acre. This does not include the hire of the horses 
which are not otherwise employed at this season, but it includes the 
wages of the driver and other farm servants employed, at the same 
rate as those hired specially for the harvest. Now, let us see what 
would have been the cost of cutting the same crop by the hook, 
allowing each shearer to have cut down the maximum extent of 
half an acre per day, with a binder for every four shearers :— 





£ s.d. 

For shearing one acre, two women at 3s. .. .. « «° 0 6 O 
Half of time of one man binding .. .. .. «2 oe oe 017 
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Peracre .. 6 o 


Or, for the whole 278 acres, £131 9s. 5d. There is, therefore, the 
| larger balance in favour of the machine of £55 12s. 7d. in or 
| 4s. per acre.—North British Agriculturist. 
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ROYAL GEOGRAPHICAL SOCIETY. ASSOCIATION OF FOREMEN ENGINEERS. Prices or AMeRnican Marine Exoines.—The Architects’ and Me+ 
. chanics’ Journal contains a list of the paid by the Usited 
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Gazal, where he met opposition, which, on account of the cowardice | siderable : ion of h and ordinary members was shown to | ®ated horse power cost from £21,000 to £24,000. A pair of engines 


of his men, he was le to overcome; but in the next -year he 
effected a landing, and, by establishing stations in that and the 
following years along his route, he believes that he actually pene- 
trated as far as the equator. Starting from Khartum in December, 
1857, the author-passed, on the 30th, Eleis, the last Egyptian settle- 
ment on the White. Nile, leaving which they proceeded for two 
days through an uninhabited and unfertile country, when they 
reached, on the eastern bank, the Shillook, a fishing and commercial 
tribe; and on the western the Dinker, a nomadic tribe, its deadly 
enemy. The large island of Daenab was next passed, whence, 
proceeding through a level, well-wooded, and thickly inhabited 
country, they arrived off the mouth of the Sobat, at its mouth about 
100 yards wide, and which is supposed to have its sources in the 
Galla and Berri countries. The Giraffe river, scarcely half 
the size of the Sobat, tlowing from the S.E., was next passed ; 
continuing to steer W. by a little N., they came to a large basin, 
into which the White Nile flows from the south. This lake is an 
accumulation of numberless rivulets and streams, overgrown with 
strung reeds, abounding in hippopotami in such profusion as to 
make a passage between them appear impossible. From here they 
continued their navigation to the Island of Kyt, whence they pro- 
ceeded further into the interior by land, passing through the country 
of the Djour tribe, ‘The natives hitherto met with are strictly 
pastoral, but they now entered a latitude where the tsetse fly 
bounds, and tly eattle cannot exist; therefore the Djour 
tribe, as well as all the more southerly ones, are agricultural in 
their habits. Pursuing their journey amid numerous obstacles and 
perils, the author calculates that, having marched twenty-five days 
from the shore of the lake, in a direct line, the latitude of the 
equator was reached. The general character of the country through 
which he passed is eminently fertile. In some places maize or 
millet, cotton of good staple, yarns, &c., are grown, and iron ore 
exists and is extensively worked by the Djour tribe. The 
president, in proposing a vote of thanks to Mr. Petherick, 
stated that her Majesty's Government had granted the sum 
of £2,500, to be paid to the society’s bankers, and to be ex- 

nded by the council on behalf of the Eastern African 

xpedition, under the command of Captain Speke, and the President 
expressed a hope that these two explorers, one proceeding from the 
south and the other from the north, would, at some not far distant 
day, again meet, after having completed their respective undertak- 
ings and satisfactorily traced the course of the Nile. After some 
observations from Captain Speke, Sir Roderick Murchison con- 
gratulated the society on what they had learnt from Mr. Petherick; 
and expressed his belief that the first step towards the civilisation 
of Africa was by bartering with them, and teaching them that they 
could gain something by trading with an honest Englishman. He 
also alluded to some clay brought from Africa by Mr. Petherick, 
which, upon analysation, was found to contain a fair proportion of 

ld. After some remarks from Colonel Sykes relative to the pro- 
bability of the sources of the Nile as laid down by Consul Petherick 
being identical with the Lake Nyanza, discovered by Captain Speke, 
Mr. Hanson, a native of Africa, and her Majesty’s Consul at Sher- 
borough, on the coast of Guinea, addressed the society, expressing 
it as his opinion that the establishment of commercial relations 
would go further to suppress the slave trade than the equipment of 
naval squadrons, however formidable. ‘he meeting was: then ad- 
journed to the 23rd inst., when a raper by Mr. Wheelwright, on a 
proposed railway route across the Andes, from Caldera to Rosario, 
vid Cordova, will be read. 





Quick Kun From SAN Francisco To New York.—A Californian 
mail arrived at New York on the morning of the 24th ult., after a 
passage of 18 days and 20 hours, from San Francisco—the shortest 
time in which the passage has yet been made. The mail was brought 
from Aspinwall to New York by the Baltic, which, when running in 
the Collins’ line between New York and Liverpool, made the quickest 
passages of any steamship, except the Persia. On the preceding 
outward voyage from New York, the Baltic arrived at Aspinwall in 
6 days 22 hours. 

An AmerIcAN STEAMSHIP FoR THE West Coast or Sout 
America.—A steamship, the Peruano, has been launched at New 
York, intended to run on the West Coast of South America, between 
Valparaiso and Panama, the route of the Pacitic Steam Navigation 
Company. The new vessel is a paddle-wheel vessel of 270 tons 
burden, Cesar 182 ft. on deck, 30 ft. wide, and of 11 ft. depth of hold. 
Her frame is of white oak and hackmatack, bottom planked with 
oak, and with yellow pine from the turn of the bilge upward. She 
is diagonally braced with iron straps, and is coppered. She has a 
majn and light spar-deck, and will have a single beam engine of 
44 in. cylinder and 11 ft. stroke, built by the Morgan Ironworks 
Company. She will be ready early in the Spring. 

Our Coat Formation.—From this one formation we extract, in 
Great Britain, products of more sterling value than from all the 
other formations put together. From its sandstones we obtain many 
of our most durable and beautiful building stones; we fabricate its 
fire-clays into furnace bricks, retorts, drainage pipes, baths, and 
other articles of utility and ornament; from its shales we extract 
alum, copperas, and sulphur; its limestones are employed in archi- 
tecture, agriculture, iron-smelting, bleaching, tanning, and numerous 
uther arts, while they furnish many of our most decorative marbles, 
and are often the repositories of lead, zinc, antimony, and silver ; 
from its ironstones we extract much of that metal without which 
all our implements would have been comparatively ineflicient and 
rude, and the machinery of our factories, our steamboats, our rail- 
roads and telegraphs impossible; with ite various coals, too, we 
heat our dwellings, cook our food, light our streets and apartments, 
and raise that steam power by which human industry is increased 
ten thousand fold, time and space abridged, and the various nation- 
alities of the earth brought into more intimate union and brother- 
hood. One cannot reflect for a moment on the utilities of this single 
fo:mation, without discerning how intimately the most recent period 
in geology is connected with the most remote, and how all are in- 
separably woven into one beautiful and harmonious cosmos. Dull 
—nay, worse than dull—must be that intellect which fails to perceive 
that all this is part and parcel of one great pre-ordained plan, and 
that clear as the light of the old coal forest now illuminates this 
assembly, so clearly were all the phenomena of the carboniferous 
era enacted in anticip tion of the advent and necessities of man! 
Strange, that the mere physical operations of earth’s remotest ages 
should be so intimately associated with the industrial and intellectual 
operations of the present! Inexplicable; if creation were not the 
unfolding of a great moral, as well as of a great vital scheme; a 
rising from the conception of mere materialism to the mechanism of 
ife, from mechanism to mentalism, and from mentalism to moralism, 
as alone exhibited in the intellect and soul of man. As the past is 
thus inseparably interwoven with the present, so the present will 
throw its threads and lines into the future; and where the human 
intellect has been placed so pre-eminently above the old physical 
agencies of nature, depend upon it the operations of that intellect 
were meant to take a deeper and wider range than the limit of its 
own individual existences. Would only that convictions of this 
kind could lead man to more exalted views of his place and duties in 
the great scheme of creation, kindness to the lower animals as par- 


ticipators in the same evolution of life, brotherly love towards his 
fellow-men, and a willing shoulder to the wheel of social and moral 
progress, which seems the great cosmical function of the human 


race.—Lecture by Mr. Page before the Glasgow Geological Society. 








y 
have taken place, whilst the claims upon the funds had been very 
small. Indeed, the total number of members at present attached to 
the association was 75, and the available balance in the hands of the 
bankers amounted to £188 1s. 

In respect to the library fund, which was separate and distinct 
from the general, there, however, appeared to be a deficit, The 
librarian had been deprived of the means of adding new volumes to 
the library from the falling off of that voluntary support which it 
was originally supposed would be sufficient for its maintenance and 

rowth. Some discussion arose upon this point, and it was concluded 

y a resolution to the effect, that at the following meeting the 
“deplorable” condition of the library fund should be taken 
into consideration before going on with any other business. 
In short, the “urgency” of the question was voted. It is 
possible that the Foremen Engineers calculated upon filling some 
of their hbrary shelves by donations of scientitic books from 
their employers and others. If so, the calculation has been, we 
believe, almost entirely a mistaken one, and hence the smallness of 
their library. Following immediately the election of three com- 
mittee-men, ‘who succeeded those going out by rotation, Mr. Bickley 
rose to give his promised explanations of the various scientific ap- 
pliances and instruments in use at the Kew Observatory. He com- 
menced by stating that the institution in question had been founded 
and fostered entirely with a view to the perfecting of scientific 
knowledge. It was under the control of the British Association for 
the Advancement of Science, in fact; and, from the information de- 
rived from diligent inquiry and useful experiments, deductions were 
made which were useful to the mariner, the agriculturist, and to man- 
kind. Few of the phenomena which are continually taking place in 
regard to the atmospheric sea which surrounds this earth of ours 
passed unnoticed at Kew. They, indeed, were made by self-regis- 
tering instruments to record their own peculiarities. The more 
startling phenomena, ever presenting themselves to the gaze of 
careful observers of the stellar world, were not allowed to proceed 
unnoticed at the Observatory. Astronomy, indeed, was one of its 
main studies, 

In enumerating the various apparatus for carrying on scientific 
investigations at Kew, Mr. Bickley first adve to the Anemo- 
meter, which, he said, consisted of a hollow column of iron, sup- 
porting four arms, united at the centre by a socket, which fitted so 
as to work freely over the neck of the column. To the end of each 
arm was attached a hemispherical cup, so placed, as come from what 
quarter it might, the wind must impinge upon the internal surface of 
one or other of the cups. A rod ran down through the hollow 
column, and being connected below with the registering machinery, 
communicated motion to it; that motion being obtained in the first 
instance from the rotatory motion given to the arms by the force of 
the wind. The arms were seldom stationary—a calm, a perfect calm, 
at the Observatory, being a thing unknown almost. Not long since, 
a breeze had passed over it, which the untiring anemometer had re- 
corded to be travelling at the rate of fully forty miles an hour, for 
it had gone 960 miles in 23 hours! 

Every variety of barometer and thermometer which was known 
had representatives at the institution to which the speaker belonged, 
and testing apparatus for the verification of such as might be required 
of superior accuracy beyond its walls was kept. Such instruments 
as were 7 to the Admiralty, for example, passed from the 
hands of Mr. Casella, who made most of them, into the hands of in- 
spectors at Kew, and being found accurate, were stamped with the 
initials K. O., which thus, like the hall-mark of the Goldsmiths’ 
Company, was a warrant of value for such articles as bore them. 
Many interesting details pertaining to the modes of verifying baro- 
meters and thermometers were given, and dry and wet bulbs— 
measurers of the amount of moisture in the air—had their action 
explained. A beautiful model of a machine in use at the Observa- 
tory for obtaining evidence of the eccentricities of the magnetic 
needle, and the vertical and horizontal fluctuations of the magnetic 
forces generally, was next exhibited, as were photographs of some 
of the register-cards taken from the original machine. Some addi- 
tional light was thus thrown on this rather perplexing subject, and 
a few of the disturbing cduses which aflected the magnetic current— 
such as the Aurora Borealis—were pointed out. 

Dr. Livingstone’s rain-gauge and other instruments, many of 
which had been kindly lent by Mr. Casella—who, indeed, offered the 
contents of his shop for the enlightenment and pleasure of the 
association—were described by Mr. Bickley, who concluded a very 
instructive discourse by a display of photographs representing 
very palpably the gradual progress, day by day, of the inexplicable 
“spots” on the sun. After a brief discussion, and some few ques- 
tionings of the speaker in elucidation of certain portions of his 
statements, a vote of thanks, proposed by Mr. Ives, seconded by Mr. 
Briggs, and cordially agreed to by the chairman, who complimented 
Mr. Bickley on the care and pains he had taken in presenting the 
subject to the society, was cordially given to that gentleman, and 
the meeting soon after adjourned to February. 





Remepy ror Wuite Ants.—The Bombay Government is turning 
its attention to the best means of preventing the ravages of white ants, 
and publishes several specitics for that purpose, one of which we annex : 
—‘ Letter from Colonel W. Scott, Acting Chief Engineer, Bombay, 
to the Right Honble. Lord Elphinstone, G.C.H., dated 25th Decem- 
ber, 1858. My Lord,—In reply to the second para. of the Govern- 
ment resolution under Mr. Chief Secretary Young’s memorandum of 
the 14th instant, | have the honour to report, that a rule has been 
in force for some years to eradicate white ants’ nests near public 
buildings. It has, in some cases, been found very effective; but, in 
others, white ants abound in places where the nest cannot be dis- 
covered, and not unfrequently there are several queens in one nest. 
Major North used to soak his timber at Belgaum in a hot solution 
of sulphate of copper, and the immediate efiect was very satisfac- 
tory; but Captain DeLisle, from careful experiments with deal, 
found that the penetration was scarcely appreciable ; the effect, there- 
fore, cannot be permanent. When the timber is boiled in an anti- 
septic solution, under pressure, the result is very satisfactory, 
but considerable apparatus is requisite, and the system cannot 
be economically employed except on a large scale. A mixture of 
sulphate of copper, or of arsenic, with the lime in immediate contact 
with timber, offers perhaps the most ready method of preserving it 
from insects, corrosive sublimate combines with lime, forming an 
inert substance (yellow wash of medicine). I have circulated the 
receipt given below, which is said to answer in the Madras Pre- 
sidency, and requested executive officers to apply it where 
necessary, taking precautions that it is not applied where it may 
be accessible, or over any extensive surface :— 


Poison for White Ants, 
Ib, oz. 


Arsenic .. «oe of o 2 4 

AloeR cc cc ce cv 2 4 

Chunam soap +» «+ 2 13 Common country soap. 
Dhobies’ mud .. .. 2 8 Khar. 


Pound the arsenic and aloes, scrape the soap, mix with mud, and 
boil in a large chatty half full of water until it bubbles, let it cool, 
and when cold fill up with cold water. The mixture should be 
boiled for an hour; it is applied as a wash. Government have 
resolved that copies of these papers should be furnished to the two 
chief engineers, for circulation within their respective charges; be 
also published in the Government Gazette, and placed at the disposal 
of the press.”"—Calcutta Engineers’ Journal. 








working up to 1,100 horse power, cost £28,000. 


Great Locomorives.—The heavy passenger nes of the Grea 
Western line were for a long time the most caheead in the world. 
The narrow gauge Crampton engine, Liverpool, built by Messrs. 
Bury, Curtis, and Kennedy for the London and North Western line, 
was in some however, even larger. With 18 in. cyl 
24 in. stroke, and 8 ft. driving wheels, it had 2,100 square feet 
heating surface, the boiler — oval in section an —— 
300 tubes, 2y% in. diameter, and 12 ft. 3 in. long. The weight 
this monster was nearly 40 tons. The engines originally con- 
structed at Munich to work the Soemmering incline were of great 
size, their cylinders being 20 in. diameter, stroke 30 in., whilst the 
eight coupled wheels of the engine, and the six wheels of the 
tender, which were also connected by endless chains to the driv 
wheels, were 3 ft. 6 in. in diameter. The whole weight thus 
for adhesion was about 55.tons. The boiler was 4 ft. Gin. in 
diameter, the tubes were 14 ft. long, and the = was 5 ft. long and 
4 ft. 8in. wide. The Engerth engines, of which a large number are 
employed on the Northern and tern railways of France, have 
19} in. cylinders, 26 in. stroke, and eight coupled wheels 4 ft. 2 in. 
in diameter. The boilers are 5 ft. in diameter and contain 285 tubes, 
2°2 in. in diameter and 16 ft. 5}in. long. These engines weigh 
about 42 tons each. Borsig’s tank engines on the Saarbruck and 
Manheim line weigh 44 tons, and have 18 in. cylinders, 27 in. 
stroke, and six 4 ft. driving wheels. Mr. Brunel’s great tank 
engines on the Vale of Neath Railway weigh, we believe, 47 tons, 
and have 18 in. cylinders, 24 in. stroke, and six coupled wheels 
4 ft. 9 in. in diameter. The boilers are 5 ft. 2 in. in diameter, the 
tubes being 10 ft. 9 in. long. The grates are 4 ft. 10} in. long and 
5 ft. 8 in. wide. In America some of the engines employed upon 
the Delaware, Lackawanna, and Western Railway have 18 in. 
cylinders, 24 in. stroke, six coupled 4 ft. wheels, and have 51 in. 
boilers, containing 91 tubes 3 in. in diameter and 15 ft. 6 in. long. 
The grates are of the enormous size of 45 square feet, viz., 6 ft. long and 
7} ft. wide across the fire-box. Weight 35 tons. Another American 
engine, constructed by Ross Winans, has 22 in. cylinders, 22 in. 
stroke, eight coupled wheels, 3 ft. 7 in. in diameter, besides a bogie, 
making 13 wheels in all. The engine, l’Aigle, constructed by E. 
Gouin and Co., of Paris, in 1854, for the Western yo | of France, 
has 164 in. cylinders, 314 in. stroke, and four coupled driving 
wheels 9 ft. 4 in. in diameter, the largest, with the exception of the 
10 ft. wheels of Harrison's engine on the Great Western Railway, 
ever constructed. All the engines which we have enumerated, with 
the exception only of the “ee of the Great Western and Vale of 
Neath lines, have outside cyli 


lu 


inders, 


Rivav Tececrarn Comranigs.—A Parliamentary paper bas been 
issued containing the correspondence between the various Government 
departments and the Submarine Telegraph Company, on the subject of 
the convention between that company and the French Government. It 
commences with an application to the Foreign-office from the Electric 
and International hy 4 = ay to prevent the rival company 
from obtaining from the French Government an extension of the ex- 
clusive concession of conveying messages to the coast of France, 
This was in July, 1856, when Lord Cowley had represented to M. 
Billault the injury to British interests resulting from the oe 
and obtained a promise that the concession should not be exclu y 
extended beyond its then existing term. Against this interference, 
which resulted as M. Billault had promised, the Submarine Company 
remonstrated in January, 1857, and reminded Lord Clarendon tha 
the British Government had, a month or two before, confirmed the 
exclusive privileges granted by the Provincial Government of New- 
foundland to the Atlantic Telegraph Company. The Treasury, on 
the faith of the Submarine Company's representations that the 
French Government wished to renew the concession, and had only 
refrained from doing so in deference to Great Britain, advised the 
withdrawal of Lord Cowley’s protest; but, on a counter-statement 
being made by the latter, they appear to have altered their minds, 
and the matter rested until September, 1858, when the French Go- 
vernment were again willing to renew the monopoly of the Sub- 


- marine Company for thirty years. The Electric and International 


Company again made representations on the subject to the Foreign- 
office, and ford Malmesbury instructed Lord Cowley -— to re- 
monstrate with the French Government, Count Walewski acknow- 
ledged the justice of the complaint, but could only, in confidence, 
lay before the British Minister a copy of the conven promising 
to convey to the proper quarter any comments he might desire to 
make. rd Cowley’s representations were without effect, however, 
though repeated to the Emperor in a personal interview; but, in 
consequence of them, it was proposed by the French Government to 
modify the convention, so as partially to meet the views of the 
English Government, if the Submarine Company would surrender 
their exclusive concession, which had still four years to run. This 
the company were not willing to do, and, on the Ist of February, 
1859, the convention — in the Moniteur, having been si a 
month previously, of which fact Lord Cowley was ignorant until he 
saw it in the official journal. By this convention the French Go- 
vernment has the power of suspending at will telegraphic commu- 
nication between the two countries; and its dispatches, and those of 
its agents in foreign countries, are to have priority over private 
messages. So prejudicial did the late Government consider this con- 
vention to the interest of Great Britain, that it was resolved to use 
every means of frustrating it, and the opinion of the law officers of 
the Crown was taken as to the power of the Crown over the fore- 
shore, as regards its use for the laying of electric cables. The opinion 
of Sir F. Kelly and Sir H. M. Cairns was, that the Crown bad power 
to prevent the laying of any cable below low-water mark within 
British territory, and between high and low-water mark in all cases 
where the foreshore has not ge from the Crown into the hands 
of individuals. They thought, also, that the Crown had power to 
remove cables already laid, but would not advise its exercise in the 
case of the Submarine Telegraph Company, until the charter granted 
to it had expired. The company were informed of this ep and 
that they would not be allowed to lay any further cables without 
the sanction of the Crown; and instructions in this spirit were for- 
warded to the officers of the Coastguard, and to the Receiver of the 
Land Revenues of the Crown in the Channel Isles. Shortly after 
this notitication, the ayy! obtained a concession from Denmark, 
and made an offer to the British Government to connect that line 
with Heligoland, without making any reference to the rights of the 
Crown. The Treasury Board seem to have been willing to grant a 
license for the use of the foreshore, if the company would acknow- 
ledge the rights of the Crown in respect thereof; but Lord Malmes- 
bury strongly op such grant, unless on condition that the 
monopoly of the French communication were abandoned. As the 
Danish concession equally created a — it was resolved that 
neither that line nor any new line from the French coast should be 
allowed to be connected with the British shores, and the Admiralty 
officials were instructed to cut any line that might be laid down. 
The new legal advisers of the Crown, Sir R. Bethell and Sir H. 8. 
Keating, were of opinion, however, that the company were em- 
powered by their charter to land their cables, and that they could 
not be interfered with until the expiration of its term. The orders 
to prevent the landing of the cables were therefore rescinded, but 
the company were informed that the views of the Government were 
the same as those of their predecessors, and that they would be liable 
to have their cables removed any time after July Ist, 1862. This 
decision was communicated by Lord J. Russell to M. Walewski, who 
apres to have hoped that the revocation of orders implied a change 
policy. 
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ON THE RESISTANCE OF GLASS GLOBES AND 
CYLINDERS TO COLLAPSE FROM EXTERNAL 
PRESSURE; AND ON THE TENSILE AND 
COMPRESSIVE STRENGTH OF VARIOUS 


KINDS OF GLASS. 
*By W. Farnsars, Esq., C.E., F.R.S., and Tuomas Tater, Esq. 
(Continued from page 3.) 
THe specimens employed in the following experiments were cut 
from the square heads of the pieces of glass fm me in the experi- 
ments on tensile strain, Fig. 1. These pieces were approximately 
cubical; and their size prevented their insertion in the box a 
Fig. 8; they were therefore crushed between parallel steel discs, 
ex to view. The crushing was more gradual, and was not 
effected so completely-in these experiments as in those on small 
cylinders, the fragments being in every case larger after the con- 
pm of the experiment: it must further be recollected, in com- 
paring these with the preceding experiments, that the cylinders were 
cut of of the required length, from rods of glass drawn out when 
molten to the diameter desired, so as to retain the first-cooled 
exterior skin of glass, which‘is probably of greater tenacity than 
the interior; on the other hand, the cubes were cut from the centre 
of larger lumps of glass, and were possibly in a state of imperfect 
annealing :— : 
Fiint-glass Cubes.—Exp:riment 12. 
Area = 096 X 0°97 in. = 0°9312 sq. in. 
Height = 1°15 in. : 
Crushed suddenly with 13,257 1b. = 14,235 1b. per sq. in. 
Experiment 13. 
Area = 0:99 X 0°98 in. = 0°9702 sq. in. 
Height = 1°16 in. ; 
Crushéd with 12,809 1b. = 13,202 Ib. per sq. in. 
Experiment 14. 
Area = 0°98 X 1°02 in, = 0°9996 sq. in. 
Height = 1°10 in. 
Crushed with 13,257 Ib. = 13,262 Ib. per sq. in. 
Experiment 15. 
Area = 0°98 in. X 0°98 in. = 0°9604 sq. in. 
Height = 1°10 in. 
Fractured with 6537 lb. = 6806 Ib. per sq. in. 
Crushed with 11,353 lb, = 11,820 Ib. per sq. in. 


Green Glass Cubes.—Experiment 16. 
Area = 1°0 X 0°98 in. = 0°98 sq. in. 
Height = 1-0 in. 
Crushed with 20,059 1b. = 20,468 Ib. per sq. in. 
Experiment 17. 
Area = 0°99 X 1:2 in. = 1°188 sq. in. 
Height = 1°0 in. 
Crushed with 23,535 lb. = 19,945 1b. per sq. in. 
Crown-glass Cube.—Experiment 18. 
Area = 0°82 X 0°92 in. = 0°7534 sq. in. 
Height = 0-9 in. 
Crushed with 16,475 Ib. = 21,867 lb. per sq. in. 
This crushed suddenly after bearing the weight some time, and 
was reduced almost to powder. 
Tasce 1V.—-Summary of the Results of Experiments on the 
Resistance of Cut Glass Cubes to Compression. 























Area of speci-| Crushing eer to Crushing 
; ¥ men, in square weight, per square inch, 
Description of glass. *ineh. in Ibs. ; 
| in Ibs. | in tons. 
eeaenscieremcenntetes } pieaanaiencnes 
| 09312 13,257 | 14,235 6°355 
, 09702 2,809 13,202 5°694 
Flint-glass ...... 0°9996 13,257 | 13,262 | 5-921 
j 09604 11,353 | 11,820 5276 
| 0'9800 20,059 20,468 9°116 z 
Green glass ...... { | 11880 | 28,535 19,945 8904 
Crown-glass ........ o-7sst =| «16,475 =| 21,867 | 9-762 





Hence the mean resistance to crushing of cubes of glass is equi- 
valent to a weight of— 


Ibs. 
For flint-glass 13,130 
For green glass 20,206 
For crown-glass ... 21,867 





ee 18,401 


Comparing these with the preceding results on glass cylinders, we 
have the mean resistance of the former experiments to the mean 
resistance of the above as 30,153 ; 18,401, or as 1°6: 1. 


General Observations Relative to the Results of the Experiments on the 
Resistance of Glass Cylinders and Cubes to Crushing. 

With iron and some other materials, when a short column under- 
goes a pressure in the direction of its length, rupture takes place in 
a plane having a determinate angle to the axis of the column, this 
plane being the section of least resistance. Neglecting the friction 
of the surfaces, Coulomb found this angle to be 45 deg. ; and allow- 
ing on an average 10 deg. for the limiting angle of friction, the angle 
of the plane of rupture may be taken at 55 deg. To fulfil this con- 
dition, the length of the column to be crushed should be at least 
three times its radius: when the length greatly exceeds this limit, 
the rupture will be effected by the tendency of the column to bend; 
and when the length is within this limit, the force requisite to pro- 
duce rupture will be increased in consequence of the irregular form 
of the line of fracture. These theoretical deductions have been con- 
firmed by experiments made upon columns of iron, wood, bone, 
stone, and other materials. The results of the experiments here 
recorded, however, show that when the length of the cylinder does 
not greatly differ from three times its radius, the resistance to a 
crushing force is pretty nearly a constant, viz., on an average 
12°313 tons per sq. in. in the case of flint-glass, 14-227 tons in the 
case of green glass, and 13:84 tons in the case of crown-glass. But, 
according to Coulomb's law, the cubes of flint-glass (their lengths 
being considerably less than three times their semi-diameters), should 
have presented higher powers of resistance than the cylinders; this 
discrepancy is probably owing to the injury which the glass had 
sustained in the process of cutting, and to the imperfect annealing 
of glass when cast in the form of cubes and cylinders. 


Section II].—ReEsistance oF GLAss GLOBES AND CYLINDERS 
TO INTERNAL PRESSURE. 


In the following experiments it has been sought not only to deter- 
mine the law of resistance to internal pressure, which is already 
well known from theoretical considerations, but to ascertain the 
direct tensile strength of the glass (of which the bursting pressure 
is a function) by a method free from many of the objections to that 
described in Section I. The bursting pressure of cylindrical and 
= vessels is well known to be in the ratio of the tenacity of 
the material, other things being the same, and the determination of 
the tensile strength upon this principle presents in the case of glass 
peculiar advantages. As glass can be obtained in tolerably perfect 
spheres, and as the fracture of these may be effected by a uniform 
water pressure, increasing slowly and regularly without vibration, 
there is a better chance of ascertaining the ultimate resistance of the 
material, from the absence of those shocks and irregularities which 
are inseparable from any process depending upon the piling up of 
weights, however carefully conducted. 





In making these experiments, a number of glass globes were pro- 
cured of varying size and thickness. The stems were then flanched 
out by the yet Fig. 6, and the diameter 
having been ly measured, they were b FIG.6. 
ready for a S To effect their rup- 
ture, each globe, &, Fig. 7, was attached by 
means of a stuffing-box a to the coverofa / 
strong wrought-iron boiler B, and was in-a ce 
dest by the iron cylindrical vessel d, to 
prevent the gy of the fragments when 
rupture took place. In the stuffing-box the 
flanch of the stem of the globe was bedded 1 
upon vulcanised india-rubber, in such a " 
manner as to secure a water-tight attachment 
without impeding the access of the water to 
the interior of the globe. The boiler was 
connected with a hydraulic pump by means 
of the pipe 5, and an accurate gauge of the Schaeffer construction 
was fixed to the boiler to register the pressure. With this arrange~ 
ment it will be seen that as the pumping was continued the water 
would rise in the globe, compressing the air in its interior, progres- 
sively, up to the point at which the resistance of the glass was over- 
come by the expansive force of the fluid; at that point explosion 
would take place, the pressure in pounds per square inch being noted 
both by the eye of the observer and by the maximum finger of the 


uge. 
“. glass globes generally, the upper half of the sphere a, }, c, 
Fig. 6, is the most spherical, and is approximately uniform 
in thickness, being, however, 
thinnest at b, and thickening 
gradually downwards towards 
the stem, the lower half (a, 
d, c) a considerably the 
strongest. Hence it happened, 
in several cases (in fact in 
every case in which the point 
could be determined with cer- 
tainty from the condition of 
the fragments), that the globes 
ruptured first at 5, the lines 
of fracture radiating in every 
direction, passing round the 
globe as meridians of longi- 
tude, and splitting it up into 
thin bands, varying from ,j,th 
to ith in. in width. In the case 
of some elongated ellipsoids, it 
appeared that the fractures oc- 
curred horizontally, or perhaps 
obliquely, from the condition 

aa of the fragments attached to 
the stem. In most cases, however, it was not clear from the frag- 
ments which had been the direction of the fracture, although the 
mode of rupture was the same in every case. 

To ascertain the thickness, several specimens were selected from 
the thinnest fragments, and each being measured. separately by a 
micrometer screw of 50 threads to the inch, and reading on a 
graduated head to zs5th of an inch, the minimum thickness was 
assumed as that of the part which ruptured, and has been employed 
in reducing the results. 

It must also be observed that the globes were usually slightly 
elliptical, in some cases seriously so; the vertical diameter, 6 d 
(using the same form of expression as before), being generally less 
than the horizontal, ac. In the following tables the two diameters 
are given in each case :— 

Flint-glass.— Experiment 1, 
Globe a.—Diameters 4-0 and 3°98 in. 
In parts of an inch. 
00230) 
00256 | 
| 0°0284 | 
Thicknesses measured | 0-0244 )Minimum = 0-024 in. 
0-0302 
| 0°0250 
00240 
Bursting pressure = 84 Ib. per sq. in. 
Experiment 2. 
Globe b,—Diameters 4°0 and 3°98 in. 
In parts of an inch. 
(0-034 
| 0032 
| 0-031 
Thicknesses measured < = Minimum = 0°026 in. 
‘025 





10-031 | 
(0-028 J 
Bursting pressure = 93 Ib. per sq. in. 
Experiment 3. 
Globe c.—Diameter 4°0 in. 
In parts of an inch. 
0-040 
| 0°0406 | 
Thicknesses measured 5 0-039 7 Minimum = 0°38 in. 
| 0-039 
0-038 
Bursting pressure = 150 Ib. per sq. in. 
Experiment 4. 
Globe d.—Diameters 4°5 and 4°55 in. 
In parts of an inch. 
(0°0620\ 
0°0694 
0°0584 
Thicknesses measured 0-0626 ). Minimum = 0-056 in 
" 0-0564 f° = ; 
00614 
0.0604 
\0-:0580/ 





} 


Burst with 280 Ib. per sq. in. 
Experiment 5. 
Globe e.—Diameters 5°1 and 5°12 in. 
In parts of an inch. 
(00580 > 
0-059 | 
U5R6 as ‘ 
Thicknesses measured « panna ~ Minimum = 0°(058 in. 

ot | 

0-0620 | 





0059) 
Burst with 184 Ib. per sq. in. 
Experiment 6. 
Globe f-—Diameter 6°0 in, 
In parts of an inch. 
0060 \ 
(a0 
Thicknesses measured + pe > Minimum = 0°059 in. 

| 9-0592 | 

0°0592) 


Burst with 152 1b. per square inch. 
(To be continued.) | 


A New Execrric Priz.—A curious combination of elements for a 
a pile has just been communicated to the Academy of 

iences by M..Marie Davy. It had hitherto been believed that, in 
order to obtain a regular and powerful current, the substance in- 
tended to absorb the hydrogen, and to furnish the zine with the atid 
which is to dissolve it, must be soluble also. M. Marié Davy shows 
that this need not be the case, and that it is only requisite the 
substance in question be a conductor and reducible at the 
same time. ith this view he selects sulphate and chloride of 
lead, the former being quite insoluble in water and the latter ee 
so. Sulphate of lead is not much used in manufactures, and yet 
produced on a large scale for the preparation of the acetate of 
alumina, which is used in dyeing. Hence it may be had chea 
Now, 33 kilogrammes of zinc, costing 25f., will reduce in the pile 
144 kilogrammes of sulphate of lead, and thus produce 104 kilo- 
grammes of lead, value 65f. ‘There is therefore a diffi of 40f., 
which will nearly cover the cost of the sulphate, so that the expense 
of this pile would be very inconsiderable. Its electromotive power 
is not inferior to that of Daniell’s battery. Chloride of lead is dearer 
than the sulphate, but is preferable in other respects, being a better 
conductor and yielding a much stronger current. The arrangement 
of M. Davy’s pile is the primitive one in columns. Every element 
consists of a tinned iron dish, having a disc of zinc soldered to the 
bottom outside; the inside is covered with a coating of sulphate of 
lead of the thickness of several millimetres. When in use each dish 
is filled with water, its zinc bottom being immersed in the water of 
the dish immediately below. A column composed of forty elements 
thus disposed will form a column of about 1 metre in height. When 
the chloride is to be used instead of the sulphate, it should be pre- 
viously cast into thin laminw and then broken into fragments, by 
which means the cleaning of the pile is easier to effect. A pile of 
this description is actually in use at the Central Telegraph-oflice, 
and has been in operation since the 9th.— Galignani’s Messenger. 





Scorcu Iron.—(From Mr. W. Colvin’s Circular.)—Throughout 
the past year our pig-iron market has been comparatively free from 
violent fluctuations, the price having moved steadily between 47s. 
and 58s. 6d., the average value for the twelve months being 51s. 9d. 
per ton. In January the market opened at 54s. cash, but the 
unsettled aspect of Continental politics, and consequent light 
demand for spring shipment, caused a gradual and almost uninter- 
rupted decline till the price reached 49s., at the time of the panic in 
the London Stock-Exchange about the end of April, and 47s. during 
the progress of the Austrian-French war in the months of May and 
June. The unexpected announcement of an armistice between the 
belligerent powers on the 8th of July, together with the reduction in 
the Russian duty which took place at this period, caused a sudden 
advance to 54s. 6d.; but the uncertain and complicated state in 
which Italian affairs were left by the Treaty of Villafranca checked 
publit confidence, and by the end of the month the price had receded 
to 52s. Thereafter the market continued depressed for some months, 
owing mainly to anxiety as to the continuance of our friendly 
relations with France—an advance given to the colliers of 6d. per 
day, agreed to early in October, failing to exercise any favourable 
influence on prices. Towards the middle of November, as the feeling 
of alarm and distrust began to subside, some apprehension of a 
strike in the mining districts, and a vague expectation of a reduc- 
tion in the French duties, gave rise to a strong speculative move- 
ment, which, although not receiving much support from legitimate 
demand, or assistance from English buyers, has since been carried 
on with great spirit, forcing the price up to 58s. $d. on the 29th of 
December—the highest point reached since March, 1858. The 
production, estimated at 975,000 tons, although scarcely so great as 
tnat of last year, has exceeded the requirements of the trade by 
about 50,000 tons, the stock in hand being thereby increased to 
390,000 tons, of which 141,000 are in store, the balance in the 
makers’ hands. Our exports have been:— 


1859. 1858. 1857. 

Tons. Tons. Tons. 
United States .. oe +» 85,187 51,600 42,200 
British North America -. 10,777 8,300 15,300 
France .. ee ee -. 51,345 52,400 67,700 
Germany.. os oo -- 34,716 52,800 81,800 


Our TRADE wit Francr.—Why cannot we do more trade with 
France? This is a plain question, and probably savours of sim- 
plicity, but it is one in which we are all interested, and which 
deserves more attention than is usually paid to it. In the first place 
we should have no objection to a little more custom. The larger 
the number of our customers the higher our profits are likely to be; 
and an increased amount of business, to say nothing of a higher rate 
of profits, would find a larger number of our workpeople in constant 
employment. Besides, it is less expensive to ship a cargo across the 
Channel than to send it across the Atlantic, and when we have a 
chance of doing the same amount of business with two sets of 
customers, one 4,000 miles off, the other only twenty, it is not 
dificult to determine which ought tobe preferred. But setting com- 
mercial considerations aside, we have reasons of the very strongest 
kind for desiring to cultivate a closer connection with our neighbours 
across the Channel. They are putting us at present to a great deal 
of expense. Instead of having to congratulate ourselves that so 
great and gallant a people live within hailing distance of our own 
shores, it would be a fortunate thing for us if they were “located” 
somewhere at the antipodes. We owe it solely to them that we are 
paying a double income-tax upon one-half of the present year’s 
amount, and we have been gratitied with the distant sight of a little 
bill of £10,000,000 for stone walls and Armstrong’s guns to 
protect us against their possible inroads upon our security. We are 
told that henceforth it will not be safe for us to have our chief 
arsenals within reach of their artillery. Soa new establishment on 
a gigantic scale is to be fixed somewhere in the midland counties, 
and we observe that the town council of Birmingham are petitioning 
the Government to make that place the selected sw#””Now, as these 
defensive measures involve considerable outlay, it is well to ask 
whether we cannot adopt some other steps which would be not only 
economical but profitable. How is it that we have no fear of a war 
with the United States? How is it that we take any amount of 
blustering and threatening with the utmost equanimity, our mer- 
chants giving and taking orders as if it were only the chirping of a 
grasshopper? The reason is to be found in the annual returns of 
trade and navigation. The simple fact is, that the people of this 
country and those of the United States are such excellent customers 
to each other that they can never come to blows. In any unpleasant 
crisis there is an argument in the pocket which never fails to make 
itself heard when the diplomatists have tinished their wrangles. 
No shopkeeper will knowingly knock his best customer on the head, 
and this persuasion makes us sleep quite comfortably, though we 
are aware that all is not so serene as it might be in the neigh- 
bourhood of Vancouver's Island. The Methuen Treaty, as it is 
called, has been an insuperable obstacle in the way of our French 
trade, not only in consequence of the disabilities thereby imposed on 
it, but because the spirit in which we then negotiated has been 
allowed to preside over the rest of our intercourse with France. A 
wiser spirit is beginning to prevail. It is well known that the 
Emperor Napoleon is sincerely desirous of relaxing the heavy duties 
which impede the entrance of British commodities into France; and 
it is hoped, on no feeble grounds, that he is preparing to set the 
monopolists of timber and iron at defiance in the interest of the 
French consumers generally. Caunot we meet him half-way ?_A Con- 
gress is, or was, about to assemble, to determine the politics of Europe ; 
what if we had a Congress to discuss the expediency of those 
bar: arous laws which make two great peoples almost strangers to 
each other? If we want a plenipotentiary for this purpose we have 
one already on the spot. Mr. Cobden is known to be on an intimate 
footing with the Emperor; suppose we commissioned him to talk 
over the matter and arrange terms with our august ally? In that 
case we might in a few years tind a better guarantee of peace in the 
pockets of the French nation than in iron-plated ships, coast fortifi- 
cations, and rifled artillery.—Manchester Examiner. 
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GREAT INDIAN PENINSULA RAILWAY. 

Ir a yy from a return to the Secretary of State for India in 
council for the year ending the 30th of June, 1859, that the total 
amount received by the rs during the year from the pro- 
prietors of this company amounted to £1,224,300, including £12,152 
received in India. The total amount received on shares in England 
amounted to £4,373,671, on debentures to £333,300, and on shares 
in India to £338,132, making together a total receipt of £5,045,103. 
From the 24th of February to the 30th of June last 749 proprietors 
paid £794,976 in full upon 49,686 shares. On the Ist of January, 
1859, all the shares then fully paid up were converted into capital 
stock; and, as the shares have since been fully paid up, they have 
been, and continue to be, immediately disposed of in the same 
manner. On the 30th of June last the company’s capital of 
£8,000,000 in stock and shares was held by 3,489 proprietors, of 
whom 265 were in India. During the the expenditure on 
capital account amounted to £420,987 in England, and to £549,674 
in Bombay, making, with previous expenditure, a total to the 30th 
of June last of £4,420,697, including £1,699,034 expended on 1944 
miles of railway open for traffic, together with the working stock 
and proportion of general charg The r der was expended 
on 1,040} miles of railway in course of construction, and for per- 
manent i materials, rolling stock, and machinery for unopened 
portions of railway; the total mileage authorised being 1,2354 
miles. The balance in hand on the 30th of June, 1859, was 
£624,407. During the last year, on the company’s South- 
Eastern line, the Bhore Ghat incline, 13} miles in length, and from 
Poonah to Sholapore, 163 miles in length, were under construction ; 
and on the company’s North-Eastern line from Wassind to foot of 
Thull Ghat incline, 25 miles in length, the Thull Ghat incline, 
9 miles in length, from the summit of the Thull Ghat incline to 
Bhosawul, 190 miles in length, and from Bhosawul to Hurdah 
(Jubbulpore contract), 186 miles in length, making together 5363 
miles then under construction. The total expenditure on the Bhore 
Ghat incline and on two miles beyond it was £256,897, including 
£69,786 during the past year. The contract for those works having 
been surrendered by the first contractor, the board, upon Mr. a 
son’s recommendation, re-let the works to Mr. 8. ‘Tredwell for 
£427,000. ‘The date fixed for the completion of the works was the 
30th of April, 1862. Mr. Tredwell left for Bombay on the Ist of 
October last, to enter upon the execution of the works, but he died 
there on the 30th of November, of acute dysentery, after five days’ 
illness. Of the contract from Poonah to Sholapore 114} miles had 
been opened for traffic. The total amount expended on this contract 
to the 30th of June, 1859, was £756,259. The line from Wassind to 
the foot of the Thull Ghat incline, 25 miles in length, would, 
it was expected, be opened by Midsummer next. The total 
sum expended on it to the 30th of June last was £197,349. 
On the Thull Ghat incline, 9 miles in length, £26,978 had 
been expended to the 30th of June last. The contract from_thence 
to Bhosawul, 190 miles in length, was in the hands of Messrs. 
Wythes and Jackson ; and it was expected that 77 miles of it, from 
Egutpooree to Munmar, on the verge of Candeish, would be com- 
pleted for public trafic by Midsummer next. The total expenditure 
on this contract, including permanent materials to 30th June last, 
was £160,863. On the three contracts from Bhosawul to Jubbulpore, 
332 miles in length, preparations for the works had been made. The 
acting chief resident engineer expressed his satisfaction with regard 
to the arrangements which have been made by the contractors for 
pushing forward the works on that section immediately after the 
opening of the season in November. He regretted that not much had 
been done towards the staking out of two of the contracts, owing to 
the lamented death of Mr. R. Bodington, the assistant engineer in 
charge of that operation, who was accidentally drowned on the 10th 
of May, 1859, while examining the bed of the river Nerbudda, at a 
point selected for the bridge across that river, On the 1949 miles 
open for traffic in June last £576,073 had been expended on 
works, £478,709 on permanent way, and £194,649 for stations, 
making the total cost £1,249,431, or £6,414 per mile. On 
the 472} miles under construction £737,426 had been expended 
on works, £273,925 on permanent way, and £4,056 for 
stations—together £1,015,407, making the total expenditure on 
these works £2,264,838. The Nagpore branch, 263 miles in length, 
was let in two contracts to Messrs. Lee, Watson, and Aiton, for 
£524 012; the section from Bhosawul to Oomrawattee, 143 miles in 
length, was to be completed by the 29th of September, 1862, and 
from Oomrawattee to Nagpore, 120 miles, by the 25th of March, 
1863. Surveyors had been occupied during the last working season 
in examining the country and preparing plans for the branch line 
which the company were auihorised by the Bombay Government on 
the 8th of June, 1858, to survey between Asseerghur and Indore, 
but no report of the result had yet been received from the chief resi- 
dent engineer. A double line of permanent telegraph had been 
erected between Bombay and Callian, and a single line from Callian 
to Wassind, and from Callian to Campoolee and Decksal. The charge 
for a message not exceeding sixteen words was one rupee, and 
exceeding sixteen words one anna per word for single distances. 
The cost of working the telegraph for two months was £306, during 
which 4,187 messages were sent; and the receipts for 502 public 
messages amounted to £64. In the course of the year the expendi- 
ture in the locomotive department on capital account in respect 
of rolling stock amounted to £82,179. During the year the 
shipments by the company to Bombay of permanent way, ma- 
terials, rolling stock, and machinery amounted to 66,937 tons 
against 51,386 tons shipped in the previous year. The average rate 
per ton of dead weight paid in the year for freight was £2 0s. 9d. 
per ton. The traffic receipts on 88} miles in the Concan and 106} 
miles in the Deccan, together 194} miles, for the year ending 30th 
June last amounted to £148,496 and the expenditure to £65,491, 
leaving a net balance of £83,005. The traffic of the South-Eastern 
section of the railway was greatly impeded by the existence of the 
break in the line at Bhore Ghat, and so long as that portion of the 
line was incomplete the difficulties and expense of transport upon 
the Ghat would retard the transfer of goods from the road to the 
railway. 

The net profit in the year upon the capital expended on the mean 
number of miles worked was equal to £5 15s. per cent., and for the 
previous year to £5 Os. 4d., per cent. During the year four passengers 
were killed, and four injured from causes beyond their own control, 
and one passenger was injured through his own misconduct or 
want of caution. Twenty servants of the company or contractors 
were injured from causes beyond their own control, and four were 
killed and eight injured owing to their own misconduct or want of 
caution ; one trespas-er was killed on the line, making together nine 
persons killed and thirty-three injured. 





SoutTnerN Rawway or Cuii.—An additional section of this line 
was opened on the 16th of November, as far as Linderos, at which 
there were great festivities. The Government had let out at 
interest all of the money paid in by English subscribers to the 
£1,400,000 loan for the completion of the Chilian railways. The 
rate of interest received is 8 per cent. 

ENLARGEMENT OF BUILDING Stirs wn PortsmoutH Dock yarp. 
—Messrs. Smith, contractors, have begun the lengthening of Nos. 1 
and 5 building slips in Portsmouth yard. No. 1 slip, on which the 
Glasgow, 51, screw frigate, has been commenced, will be lengthened 
55 ft.; and No. 5 slip, where has been commenced laying down the 
Koyal Alfred, 91, screw, will be lengthened 20 ft. Both slips are to 
be finished in three months from the commencement of the works. 

Tuer Soutnern OvuTraLtt Marx Sewer.—At the last meeting 
of the Metropolitan Board of Works tenders were received and 
opened for the southern outfall sewer, and were as follows :— Messrs. 
William Delpech, £330,000 ; William Hill, £328,000; Helling and 
Co., £315,000; Joseph Diggle, £328,000; kdward Thuot, £373,000; 
William Moxon, £337,(00; W. H. Rowe, £296,000; George Baker 
and Son, £294,000 ; Rowland Brotherhood, Chippenham, Wilts, 
£282,550; Peto and Betts, £431,715,9s. 1d.; William ‘Treadwell, 
£348,536, 14s. 9d. The tender of Rowland Brotherhood, Chippen- 
ham, Wilts, was accepted. 





NOTES AND MEMORANDA. 


Tue Great Western Railway Hotel, Paddington, cost £86,000. 

Tue Westminster bell, after being cast, required a fortnight for 
cooling. 

£4,000,000 in value of guano are estimated to be used annually in 
Great Britain. 


A screw steamer, constructed of steel-plates, has been launched | 
on Coniston Lake. 

Tue reflection cf the sun’s rays in a mirror has been distinguished | 
at a distance of twelve miles. 


Watt's engines, as left by him in Cornwall, consumed 10 Ib. of 
coal per horse-power per hour. 

Ir is estimated that 400,000 persons are now directly engaged in 
the cotton trade of Lancashire. 

Every 35 cubic feet of displacement of salt. water by a floating 
vessel are equal to one ton of burden. 

On the Ist January, 1859, only 19 merchant steam-vessels on the 
British Register were of a length of 800 ft. or more each. 


587 different dialects are estimated to be spoken in Europe ; 987 | 
in Asia; 226 in Africa, and 1,263 in America, or nearly 3,000 in all. 

THE wr still has the largest registered tonnage of any 
steam-vessel fh the British merchant marine excepting the Great 
Eastern. 

Proressor Farapay has stated that an oxyhydrogen light, dis- 
played on the Scotch highlands, was distinguished at 4 distance of 
upwards of 90 miles. 


Wiru a given amount of brake power a train running at 40 miles 
an hour will run four times farther before being stopped, than it 
will at 20 miles an hour. 

Ir is estimated that 28,000,900 spindles and 300,000 looms are now 
at work in the cotton manufactories of Lancashire. ‘The capital 
invested in these factories is estimated at £52,000,000. 

Tue Royal Mail Company’s first-class fares are, viz., Aspinwall 
(Isthmus of Panama), 22 days, £44 to £66; Havana, 204 days, £44 
to £66; Rio de Janeiro, 264 days, £45 to £60. | 


Tue prices of railway carriages of good workmanship are, first- 
class carriage, £340; second-class, £245 ; third-class, £205, and com- | 
posite of first, second, and third, £31. A brake van costs £2U0. 


Tue imports and exports of Great Britain for the year 1859, were 
of the vales of nearly £320,000,000, and the value of the shipping 
employed in their transit is estimated at £43,000,000. 


A street drill, hardened and used without drawing the ae, | 
will, if the point be kept wet, drill ordinary glass. indow glass | 
offers greater resistance to drilling than glass which is much thicker. | 


Mr. Faresarry’s experiments show that a train moving at 20 | 
miles an hour on a level may be stopped, by means of continuous 
brakes, in a distance of 72 ft., and at 60 miles an hour in a distance | 
of 636 ft. 

Tue price paid for labour in the construction of ships of war has 
been in some cases, as low as £2 12s. per ton. At Woolwich Doc<- 
yard, the -_ of labour for building the same class of vessels was | 

17s. 8 

Ir a water-joint is made between an iron and a brass surface, a | 
galvanic action is set up, which frequently eats the iron surface full 
of holes. If iron is cast upon brass, as it may be, no action of this | 
kind ensues. 

Cast-tron piston packing-rings, so extensively used here in | 
locomotive engines, cannot, either from the greater hardness of 
American iron, or from some other reason, be used in American loco- | 
motives. 

Warer may, under some circumstances, be cooled without freezing 
to 22 deg., or even lower. If then suddenly agitated a portion is 
immediately converted into ice and the temperature of the whole is 
raised to 32 deg. 

THREE ocean steamships, recently running from Southampton, | 
have single cylinder engines; the Ocean Queen having a single 
90 in. cylinder and 12 ft. stroke, whilst the Ariel and North Star 
have single cylinders of smaller dimensions. 


Srye.e-cylinder locomotives for mineral railways have been 
constructed in Scotland. Ordinary locomotives have often com- 
pleted their trips successfully, after one cylinder and its attached | 
working parts had broken down an dbeen disconnected. 


By recent returns it appears that the average duty of the pumping | 
engines in Cornwall has fallen off from 53,000,000 lb. raised 1 ft. by | 
a bushel (94 1b.) of coal—the average result attained twenty years | 
ago,—to 43,800,000 attained by the same fuel in 1858. } 


Tue Peninsular and Oriental Company’s first-class fares, including 
first-class transit (£7) across the Isthmus of Suez, are, viz., Aden, | 
21 days, £67; Bombay, 28 days, £92; Calcutta, 41 days, £102; | 
Hong Kong, 49 days, £127; Shanghai, 57 days, £147. 


A 40-fathom cable made last year by Messrs. Brown, Lennox, and 
Co., of Millwall, was made of 4} in. iron, with links 27 in. long, 
each link weighing 308 1b. The cable was tested to a strain of 
187} tons, estimated to be one-half of its breaking strain. 

Tue largest pair of oscillating steam cylinders yet made are | 
those of the United States steamship Adriatic, viz.: 8 ft. 4 in. in 
diameter each, and 12 ft. stroke. The four oscillating engines of 
the Great Eastern are 74 in. in diameter, with a stroke of 14 ft. 


Mr. Hveu Tartor, M.P., has stated that some years ago he 
employed eighteen sailing colliers in the London coal trade. The 
aggregate cargoes of these vessels averaged 54,000 tons annually. 
‘The same amount of tonnage is now carried by two steam colliers of 
800 tons each. 


Wuitstr some of the London well-waters contain about 100 grains | 
of impurity per gallon, and the average impurity of the waters 
supplied by the Thames companies is 15 grains, the Loch Katrine 
water with which Glasgow is supplied contains but 2°14 grains of 
impurity per gallon. ; 

THE average distribution of employment in a cotton mill employ- 
ing 500 workpeople is as follows :—27 steam engine men and porters; 
8 cotton mixing and blowing; 72 in carding and preparing; 35 self- 
acting mule spinners ; 69 throstle spinners ; 275 power loom weavers ; 
and 14 in beaming and dressing. 


A TRADITION having existed in Yorkshire that a robber who had 
violated a church, many centuries ago, lad been flayed and his 
skin nailed to the church door, some old nails were withdrawn from 
the door, and fragments of skin being found beneath the nail heads, 
a microscopic examination proved that these fragments were really 
those of the skin of a human being. 


A TIMBER-BUILT American steamboat, the Knickerbocker, 325 ft. 
long, and drfwing only 6 ft. of water, was once caught amidships 
upon a narrow rok, notwithstanding which the hull was not 
strained, and the bowt was got off without injury at the next high 
tide. The great strength of the hull, to resist such a test, was 
derived from the arched truss braces which span the length of 
most of the American steamboats. 


A cast-streL fire alarm bell recently cast by Messrs. Naylor, 
Vickers, and Co., of Shetlield, for the city of San Francisco, Cali- 
fornia, weighed 5,824 It., being probably the largest steel casting 
ever made. Its height ‘vas 5 ft. 3 in. ; diameter at the mouth, 6 ft. 
2 in., and the thickness of the sound bow, 4} in.; 105 crucibles con- 
taining 56 Ib. of steel eacl were emptied in the mould in six minutes. | 
Messrs. Naylor, Vickers, and Co., cast their first steel bell in 1855, | 
since which time they haye turned out upwards of 1,300. , 


| current. Thus, in 1848, the steamboat 


| scarcely any lift of water. 


STONE-TRIMMING Macuine.—M. Bataille proposes to cut rough 
stones into the shape required by builders, by means of an apparatus 
like a great pair en fixed to a frame provided with a 

ing t 


mechanism enabli stones to be moved as the process requires. 
In its present condition this machine is not to work hard 
stones, but it might be moditiedso as to accomplish this task.— Builder, 


Sprep oF AMERICAN STEAMBOATS.—The Architects’ and Mecha- 
nics’ Journal states that in testing the speed of American steamboats, 
the rule has been to run a boat on trial, both with and nst the 
was run 80 miles up and 
down the North River, 40 miles each way; this distance was made 
in 8 hours and 13} minutes, equal to 24-7 miles per hour. On the 
lakes there are no currents, except what may be caused by the wind, 
and the boats there have a greater draft of water than river boats, 
and consequently cannot run so fast even if equally sharp; but the 
performances of the Western Metropolis are put forward in com- 
parison with anything in the way of speed that has been accom- 
plished on any river of Europe. Time, from Cleveland to Buffalo, 
9 hours and 18 minutes; distance, 190 miles; speed, 20°186 miles 
per hour: time, from Munroe to Buffalo, 18 hours and 10 minutes; 
distance, from 265 miles to 270 miles; speed, nearly, if not quite, 
24 miles per hour. The engines of an old boat, the Empire State, 
are those used to propel the Metropolis; and it is noteworthy that 
1,500 revolutions less than required for the Empire State will answer 
for the run of the Metropolis between Toledo and Buffalo. 

Tue Cicar Sreamsuir.—The Baltimore Patriot contains the fol- 
lowing additions to our knowledge of naval architecture in general, 
and the cigar steamer in particular :—The tapering ends of this vessel 
have generally been described as cones, but this we understand to be an 
error. The resistance to the passage of a conical body th the 
water is quite equal to that which a cylinder would afford, if pro- 
pelled butt-end foremost, because the pressure of the fluid upon 
every inch of conical surface would necessarily be continuous. But 
the two ends of this curiously constructed ship are parabolic 
spindles. It would appear that the parabolic spindle adopted by the 
Messrs. Winans is generated by a very flat parabola, whose co- 
ordinate is very extended ; so that though the yeneral shape of the 
two ends of their vessel seem to be conical, they are not so. In no 
other way could the curve which they need be generated. It is by 
absolute experiment that they arrived at a knowledge of this fact. 
The particular character of the parabolic spindle adopted by them is 
a matter within their own keeping, and very properly so. Having 
attained the great desideratum of avoiding pitching and falling, or 
threshing the waves lengthwise, and that by adopting pai ic 
spindle-shaped ends, the next question arose as to the best shape for 
the centre of the vessel. The cylinder answered this question. 
There is the least possible resistance of the water to the sides of a 


| cylinder, when at rest in the fluid—that is, it tends to zero, because 


of the want of adhering capacity in the water for this form. Again, 
in adopting the cylindrical form for the centre or containing part of 
the vessel, the centre of gravity fell below the centre of floatation, 
and of necessity such a body could not turn over in the direction of 
the radii of the cylinder. An experiment at sea has fully proved its 
capacity to resist arotating motion. All the effect of the wave upon 
the bottom of the cylindrical part of the vessel was to lift up the 
whole body and to let it sink again, and so on, alternately, with every 
wave, and its successor. It is true the vessel listed slightly when 
the wind was on her beam, but that was owing to the cketractions 
furnished to the gale by the life-boats which were swung up very 
high, when they could have been hung within 5 ft. of the surface of 
the sea with perfect safety. On her late experimental trip, she 
behaved in all directions of the wind with perfect buoyancy, rising 
and falling alternately with the advancing and retreating wave, 
without the least pitching motion. A tumbler of water set upon a 
table in her cabin lost not a drop of its contents. There was not the 


| slightest difficulty in walking, either in the cabin or on the hurricane 


deck thrown up over the cylindrical part of the vessel, even when 


| the storm was at its height. All this result, obtained too in a chop- 
| ping sea, like that in the Straits of Dover, or in the Irish Channel, 


is in etrict conformity with the law which governs the floatation of 
cylindrical and parabolic spindle-shaped bodies. It is a calculable 


| result, and doubtless the inventors had fully ascertained beforehand 


what their experiments have since so satisfactorily verified. The 
utility of the spindle-shaped ends into which the cylinder terminates 
will now be realised, if the cylinder is propelled through disturbed 
water. They prevent the waves from pitching the cylinder longi- 
tudinally, as has been seen, by their dispersive power over the 
billows, and, therefore, there is no more strain lengthwise upon it, 
than when the water is at rest. There is no part of it below the 
centre of gravity ever out of water, nor can it be. The resistibility 
of the cylinder and its parabolic spindles, under the most trying 


| circumstances, was proved in the late trial trip of this vessel. 


There was no yielding, no jarring. Every part of her was as firm 
as though she was a solid mass of iron. The working of the ma- 
chinery was not felt, notwithstanding four piston-rods were driving 
the cranks at the same moment. The diaphragms or partitions of 
iron across the vessel, in order to create water-tight compartments, 
serve in some measure to stay the shell of the cylinder. We now 
come to the propelling instrument. In the centre of the vessel, as 
it is now constructed. is a drum of the same diameter of the cylinder, 
revolving on a shaft in the line of its axis, and whose periphery 
moves in a water joint. The breadth of the drum bears a relative 
goeee to its diameter and to the length of the cylinder. 

Vhat that proportion ought to be in all cases has probably not been 
finally decided by the inventors. It will no doubt be reduced by 
them to an invariable quantity before they close their labours. The 
paddles or driving-tins are placed upon the face of the periphery of 
this drum. The angle which they should make with the axis of the 
drum or cylinder, in order to get the greatest pitch, as it is techni- 
cally called, that is, to propel the vessel the greatest distance in one 
revolution of the drum, has been one of the most difficult problems to 
be solved about this whole invention. They were first placed at such 
an acute angle with the axis as to drive the vessel 89 ft. through the 
water at one turn of the drum, but the slip of the water upon the 
paddles was so great as to require an undesirable velocity in the 
revolution of the drum. The inventors continued to alter their 
angle until they can now send the vessel forward at one turn of the 
drum 65 ft., at a moderate working velocity, and that, too, with 
The body of the vessel is amply 
lighted by dead-eyes or circular panes of thick glass. he 
access to the cabins is by two hatchways towards the spindle 
parts of the vessel, and in the middle by a hollow tower of 
considerable height, through which you may mount up to a 
platform. These entrances are closable by water-tight doors 
in case of necessity. An ample many < air to the cabins is 
conveyed down through the tower, above which is suspended 
a tell-tale compass, out of the influence of tho hull of the 
vessel. The smoke-pipes and the tower may be regarded as parts of 
the vessel in extension, and are so staunchly built as to make it im- 
possible for any wave, even if it were to break over the whole vessel, 
to displace them. But this whole apparatus may be moditied very 
materially, for in her late experimental trip the heaviest waves did 
not reach higher than 2 ft. or 3 ft. above the water-line, so buoyant 
was she. We learn it is the intention of the Messrs. Winans to cut 
her transversely in the middle and insert a cylindrical of 
120 ft., and if her speed is not retarded thereby, they may insert 
another tube of the same length. Their object is to ascertain the 
maximum length that a tube of 16 ft. diameter will bear, with the 
minimum resistance of the water to the whole bulk, when propelled 
by a given power. In the change now contemplated the propeller 
will be thrown 120 ft. from the centre, where it now is, and it will 
remain to be seen what effect this will have upon herspeed. It may 
be that greater speed may be attained thereby. ‘The object of the 
inventors, we learn, is to ascertain the best position of the propeller 
for effecting the highest speed with the least power being brought to 
bear upon a cylinder of the greatest length in proportion to its dia- 
meter, so that these problems being at once detinitively settled by 
actual experiment, vessels may hereafter be built of any dimensions 
with the exactness of a pattern. 
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WILSON’S BREECH-LOADING FIRE-ARMS. 
PaTeNt DATED 28TH May, 1859. 

Fic. 1 shows in plan the breech end of a rifle constructed according 
to the invention of Thomas Wilson, of Kirmingham; Fig. 2 is a 
side elevation ; and Fig. 8 represents a vertical longitudinal section; 
Figs. 4, 5, and 6 represent detached portions. ise 

a is the barrel of the rifle, the breech end a2 of which is open. A 
plug 4, closely fitting the open breech end, is capable of a slidin 
motion therein. On the upper side of the breech end of the barre 
is an opening c, the said opening having the form represented. 
When the plug } is withdrawn, as in Fig. 1, the cartridge may be 
dropped through the opening ¢ into the barrel, and on pushing 
forward the plug b, as in Fig. 3, the cartridge is forced into that 
part of the barrel where the ignition of the charge takes place, and 
the bore of the barrel is closed roy oo | behind the charge. In 
order to fix the plug 4 in its place during the discharge of the rifle, 
slots are made across the barrel at d, best scen in Fig. 6, and a slot 
is made across the plug 6, as shown ate, Fig. 4. When the plug 6 
is pushed forward, so as to close the barrel punereny to discharge, 
the slots at @ in the breech end of the barrel and the slot ¢ in the 
plug 4 coincide, and a cotter f, Fig. 5, being passed through the said 
slots, the plug 8 is held firmly in its place. After firing, the cotter f 
may be withdrawn, the plug / pulled back, and another cartridge 
introduced. The plug b may be pushed forward again, the cotter f 
inserted in the slots d, e, and another firing effected, and so on 
with great rapidity. 
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The plug d carries a plate g connected with it. The plate g covers 
the opening c, when the plug is pushed forward and fixed for firing, 
the free end of the plate g engaging under the head of the screw A. 
The plug 6 is guided in its motion in the following manner:—On 
the under side of the plug is a groove i, extending nearly, but not 
quite, from end toend. A spring &, let into the stock /, carries at 
its free end a projection m, which projection engages in the groove i 
of the plug 4, and limits the range of motion of the plug on its 
withdrawal. The upper side of the spring & is flush with the surface 
of the stock at or about », and when it is required to remove the 
plug 6 for cleaning or other purpose, it is only necessary to press 
upon the spring & at or about n, when the projection m is depressed 
from the groove i, and the plug 6 may be wholly withdrawn from 
the barrel. When the cotter is pushed home, so as to fix the plug 
b, the cotter is secured in its place by a spring catch fastening. 

In withdrawing the cotter, its head ¢ is grasped by its upper and 
lower edges; the lower edge being attached to the spring o, the 
grasping of the head ¢ of the cotter releases the spring fastening and 
— of the withdrawal of the cotter’ When the cotter 7 has 

ven withdrawn the plug ) is free to move. The cotter fis pre- 
vented from being wholly removed from the lock plate p, by a pin 
or projection g on the lock plate engaging in a groove r, formed on 
the under side of the cotter and extending along nearly its whole 
length. From the position of the cotter / with respect to the cock s 
of the rifle, it is impossible to raise the said cock s until the 
cotter f has been pushed home, and the plug 6 tixed in its proper 
place for the discharge of the ritle. When the cock s is raised 
to half or full cock, it covers part of the end of the cotter 
und prevents its withdrawal; it is hence impossible for the 
rifle to be discharged so long as the plug J is untixed, or for 
the cotter,/'to be withdrawn when the cock s is raised. The head ¢ 
of the cotter / is placed on one side of the said cotter, in order that 
it may be more readily reached and acted upon by the forefinger in 
pushing the said cotter home. ‘The plug 6 1s moved by taking hold 
of the grip formed on its end &», by the thumb and forefinger. The 
patentee sometimes effects the fixing of the plug in ts place during 
discharge in the manner illustrated in Figs. 7 and 8, Vig. 7 repre- 
senting this part of the invention in longitudinal vertical section, 
and Fig. 8 representing the same in transverse vertical section. On 
that end of the plug u which is external to the barrel z is tixed a 
hollow cylindrical cap vr, concentric with the axis of the plug wu. 
When the plug is pushed into the barrel the cap passes on the end of 
the barrel, the end of the barrel occupying the annular space 
between the plug wand cap v. On opposite sides of the end of the 
cap v, snugs or projections w,w, are made, and on the end of the 
barrel w is a neck or groove y. Portions of the snugs w, w, and of 
the collar constituting the side of the neck or groove y, are cut away, 
so that when the cap ris pushed on the end of the barrel 2, the 
snugs w, w, being opposite the cut away portions of the col'ar form- 
ing the side of the neck or groove y, the snugs enter the neck or 
groove y as in Fig. 8 by the partial rotation of the cap v, the snugs 
w, w, engage behind the shoulders z of the barrel, and tix the cap and 
the plug in their places during discharge. After discharge the plus 
u may be liberated by turning the cap vin the direction proper to 
bring the snugs w, w, opposite the cut away parts of the collar 
forming the side of the neck or groove y, when the cap v may be 
withdrawn; the rotatory motion of the cap v is etlected by a handle 
or thumb-plate 2. 





Tne Lonpon LopGinG House System —One tenth of the whole 
population occupies two-thirds of the area of London: a small tribe 
owns the whole and receives the rental thereof: ninety and nine out 
of the hundred are sojourners and lodgers. It is, therefore, only in the | 
sense of the holder of a stall in the theatre, or of a seat on a transi- | 
tory journey, that a Londoner can call the house of his location his | 
castle. Lodging-houses, on the model plan, have been built, in 
various parts, to accommodate, say, at most, 10,000; other houses 
have been purchased or rented, and improved by either humane or 
speculating projectors; but all these together would not house 
20,000 out of two millions and a half of souls. Therefore, for the 
toiling multitude, they are as badly off as they were twenty years 
back—nay worse; for the thronged centres are now cleared out, 
grand lines of modern houses are constructed upon their ruins, the 
tide of industry ebbs outward to remoter pools, and the contrasting 
luxury and magnidcence of renewed districts make their chronic 
endurances the nore intolerable.— Builder. " 





Ss. AND J. WOOD AND BILLINGTON’S MACHINES FOR EMBROIDERY. 


PATENT DATED 2nD JuNE, 1859. 
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Fic. 1 is a sectional elevation of the principal parts of an embroi- 
dering machine of the usual construction, to which are applied parts 
of improvements by S. Wood and J. Wood, of Manchester, and 
Philip Billington, of Rusholme. Fig. 2 is a front view ; a, a, are 
the rails for the carriage 6, 4, to run on; the rails c, c, connect the 
carriage frames together, and serve to support the needle holders 
d, d, in the usual manner; the fabric to be embroidered is held 
between the stretcher rails e, e, which are connected to the frame 
f; this frame is moved by the pentagraph g; the parts above enu- 
merated, and all the others requisite to complete the machine which 
are not particularly referred to herea{ter, are made as now cus- 
tomary. 

The first part of the invention consists in the application of an 
additional row or rows of needle holders to eac!) of the original rows. 
Fig. 3 is a section of one of the rails c, with the improvements ap- 
plied thereto; the additional rows of needle holders are supported 
on the rails A, 4, one of which is placed above each of the original 
rows fitting on the rails c,c, as in Fig. 1; the rails A are furnished 
with snugs passing through the uprights 7, which are screwed and 
furnished with lock nuts; by this means the distance between the 
rows of needle holders can be varied to suit the size of the pattern 
to be embroidered. ‘The additional row of needle holders is acted 
upon, to liberate and take hold of the needles, by the rod /1, con- 
nected to the rod cl by the links 42, and the rod c! is acted upon in 
the usual manner by the shaft c®, lever c*, and link c+; by this ar- 
rangement both rows of needle holders are opened and closed simul- 
taneously. In Fig. 2 the rails ¢ and h are broken to show the 
pattern, which is represented with two sets of leaves and flowers 
connected by stems. The enlarged design required to produce this 
pattern is partly shown in Fig. 2 and in Fig. 4, and it consists of 
the stem and buds of one set of leaves and one flower. The mode of 
operation is as follows:—The attendant first works in the stem and 
buds with the original rows of needles, and then, after placing the 
needles in the additional rows of holders, commences to work in the 
flowers and leaves, both sets of which are produced simultaneously 
in each part of the pattern, thereby producing a highly ornamental 
design with comparatively lite labour, as shown in Fig. 2. Fig. 5 
represents another design of the same description; this design is all 
in duplicate, with the exception of the small portion of the stem 
marked z connecting the two wreaths. It is evident that other pat- 
terns of a similar description can in like manner be produced, the 
lateral and vertical positions of the needle holders being capable of 
adjustment. 

The second part of the invention, which consists in an improved 
mode of tightening the fabric or other material to be embroidered, 
is shown in Figs. 1 and 2. ‘To the upper rail of the frame (7 are 
fixed the four or other convenient number of guides j, between 
which fit the sliding bar &; to the under side of this bar are tixed 
the four inclines 7; above the bar & is a rail m, from which depend 
the looped wires x, to which the upper stretcher rail e is suspended ; 
the lower rail e is hooked to the rail 0, see Fig. 1, forming part of 
the frame f. The fabric to be embroidered is connected between 
the stretcher rails e, e, in the usual manner, and when the fabric is 
to be tightened, the attendant pushes the sliding bar & in the direc- 
tion of the arrow, in Fig. 2, and in so doing, the inclines / slide 
upon the bottoms ef the slots in the guides j, thereby causing the 
looped wires n to raise the upper stretcher rail e, and thus to dis- 
tend the fabric to the requisite uniform tension; the looped wires 
are provided with regulating screws to equalise the strain on the 
upper stretcher rail e. The stop /} fixed to the frame f is to arrest 
the rail A when pushed back to slacken the fabric, as shown partly 
by dotted lines, to the lett-hand side of Fig 2. It is evident that 
the fabric between the lower pair of rails e, e, can in like manner be 
distended. 

The third part of the invention is shown in Fig. 6, which represents 
an improved mode of jointing the levers of the pentagraph: in this 


view g! is a section of one of the pentagraph levers, and g? is the end | 


of one of the links connecting the said levers. The link g’ is screwed 
to receive the set screws p, which are furnished with heads and lock 
nuts; the ends of the set screws are countersunk, and tit on the ends 
of the centre punch secured in the lever g'; by this means greater 
accuracy is obtained in the working of the pentagraph. It is evident 
that the recesses may be made in the lever g!, or in the stud fixed 
through it, and the centre punches at the ends of the set screws. 

The last part of the invention will be fully understood in reference 
to Fig. 7. ¢, c, are the rails of the needle holders d, d; to one of the 
rails ¢ is jointed the swing rail q, which is furnished with needles ¢, 


placed at any required distance apart, and to the other rail ¢ is 


jointed the tube r, which is or nay be heated by hot air, or gas, or 
in any other suitable manner; the spots or figures of velvet or other 
; material to be applied to the fabric, having been cut or punched of 
| the proper shape, and covered on the back or reverse side with gum 
or other adhesive compound, are placed on the needles ¢; the tube r 
is then brought close up to one side of the fabric, as shown to the 
right hand side of Fig. 7, and it is held firm while the spots or 
figures on the needles ¢ of the rail g are brought up to and pressed 
against the fabric; the heat of the tube r acting on the adhesive 

compound causes the spots or figures to adhere to the fabric; the 








carriage with the rail g is then withdrawn in the usual manner, and 
when the position of the fabric has been changed, it is again brought 
forward to apply another row of spots or figures as before. When 
the spots or figures are applied to the fabric, the rail g and tube r 
are moved out of the way of the ordinary embroidering needles, 
which are then at liberty to work round the edges of the spots or 
figures, or otherwise, according to the pattern to be produced. 





AMERICAN STEAMERS FOR THE SANDWICH IsLAxDs.—A steam 
propeller, called the Kilauea, has been built at East Boston for the 
Sandwich Island trade. Her measurement is 400 tons. 


Gop Fisu.—The brilliant golden or silvery reflection that con- 
stitutes the beauty of these lovely fishes, depends, not on the scales 
themselves, but on a soft layer of pigment spread over their inner 
surface, and seen through their translucent substance. On carefully 
detaching a scale, we see on the under side, opposite only to that 
portion that was exposed (all the concealed parts being colourless), 
a layer of soft gleaming substance easily separable, either silvery or 
golden, according to the hue of the tish. If, now, we remove a small 
portion of this substance with a tine needle, and spread it on a plate 
of thin glass, we shall find, by the aid of the microscope, that it 
consists of two distinct substances, the one giving the colour, the 
other the metallic lustre. With a power of 300 diameters, the former 
is seen to be a layer of loose membranous cells of an orange colour, 
in what are properly called the gold-fishes, and whitish or pellucid 
in the silver tishes. If we now add a minute drop of water to the 
mass, and gently agitate it with the point of the needle, and again 
submit it to the microscope, we shall have a beautiful and interest- 
ing spectacle. ‘The water around the mass is seen to be full of an 
indetinite number of flat spicule or crystals, varying much in size, 
but of a very constant form—a flat oblong prism with angular ends. 
By transmitted light, they are so transparent and tilmy, as to be 
only just discernible; but, by retlected light, and especially by the 
sun’s rays, they flash like plates of polished steel. But what appears 
most singular is, that each spiculum is perpetually vibrating and 
quivering with a motion apparently quite spontaneous, and each 
independently of the rest, so as to convey the impression to the 
observer that each is animated with life. Owing to this irregular 
motion and consequent change of position, each spiculum, as it 
assumes or leaves the reflecting angle, is momentarily brightening 
or waning, flashing out or returning into darkness, producing a 
magic efiect. 





TriaL or Patent Cases. —In reference to Lord Cockburn’s 
remarks on the patent suit of Crossley et a/s v. ‘Talbot, the Practical 
Mechanics’ Journal says :—* This is certainly a very extraordinary 
| proceeding. Here we have a Lord Chief Justice reminding counsel 

and jury before anything was done, and before he could possibly 
know anything of the merits of the case, that there was ‘another 
| patent case in to-day’s paper,’ and declaring that ‘he really could 
| not take up the whole time of the sittings in tryiny patent cases.’ 
| We have the defendant’s leading counsel concurring with his 
| Lordship ‘ that it was a matter which might be much better settled 
by some scientitic person from an inspection of the machinery, than 
| by an inquiry in Court,’ and asserting that ‘at the end of two or 
three days the jury would not arrive at the knowledge necessary to 
commence the investigation.’ Then we have his Lordship giving 
his opinion that ‘these patent cases were nuisances; ‘laymen (is 
every man not a lawyer, a layman?) perfectly unacquainted with 
the points which they were called upon to determine, were not in 
such an advantageous position at the end of several days as a 
scientific person would be in as many minutes ;’ and finally we have 
a juryman contirming his lordship’s view. Really we might 
suppose that my Lord Cockburn had no experience in patent 
matters; that, as one of the first counsel of his time, he had never 
pocketed a fat fee in a patent action, and fought well for it too, 
before that very tribunal over which he now presides with so much 
ability ; and that he had never been either solicitor or attorney- 
general, nor had realised thereby a particularly handsome income 
out of the very patent system, the working progress of which he has 
here attempted in some sort to arrest. We might also suppose that 
Mr. Knowles was new to the matter. Probably if he had not 
received his honorarium previously, he might not have been so 
excessively ready to second the stoppage of the case. No one can 
be more anxious for the settlement of disputes in patent cases than 
we are. But we all know what arbitration and reference matters 
are, and how dificult they often are in practical management. The 
Lord Chief Justice receives his salary, we presume, in virtue of his 
disposing of all legitimate cases coming before him, and we cannot 
see why patent cases should be stigmatised as ‘ nuisances.’ Are 
they more so than divorce, lunacy, breach of promise of marriage, 
or sea collision cases ? Every newspaper reader will know how much 
valuable time is taken up with such business, and certainly the 
general public will have an opinion of its own as to whether such 
matters or patent cases have the better claim to the time of the 
sittings.” 
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Fic. 1 represents an end elevation of an agricultural drill to which | 
is applied the invention of John Bruce, of ‘Tiddington, Warwick. 
Fig. 2 represents a side elevation (partly in section). A series of 
chains a are connected at their bottom endsto a series of bars 
or levers 6, each of which bars carries a share or foot c, and the 
said chains a are connected at their top ends to a cross bur or spin- 

dled. Beneath the spindle dis a second bare, connected with and | 
parallel to the spindle d, over one side of which bar e the chains a 
ass. The bars d and e are connected together by the arms /, /. 
he ends of the spindle d turn in bearings in the brackets 9, h, on 
either side of the drill. The levers b, carrying the shares c, turn 
upon joints at ion the framing of the drill, and the opposite ends of 
the bars carry weights k. The shares c are connected to the bars 6 

by the stems / sliding in holes in the bars and fixed in their places | 
by cotters m. o is an arm or lever, fixed upright upon the spindle d, 
and is connected by the arm pto the second bar e. By depressing 
the lever o, the spindle d turns upon its centres, and raises the bar e. 
By the raising of the bar e the chains a are tightened, and raised by 

the bar e into the position indicated by the dotted lines a? in Fis. 2, | 

and thus elevate the rods or levers 6, and through the said levers | 

the shares or feet c. By raising the arm or lever o into the position | 

represented, the bar e is lowered, the chains 2 assume the position 

represented, and permit the shares toenterthe ground. The spindle | 
d is prevented from turning, and the shares preserved in their raised 
or depressed position by the lever q, carrying a pin r, which lever g, 

when the shares have been brought into the required position, is , 
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depressed, and the pin r engaging between two of the teeth of the 
toothed wheel s on the spindle d fixes the position of the said spin- 
dle. In order that the shares in using the drill may be depressed 
into the ground to a uniform depth, a cross bar ¢ rests upon the 
levers 5, carrying the shares, the cross bar ¢ being raised with the 
shares, and pressed upon the levers 6, when the shares are in their 
depressed position in the following manner :—w, u, are levers jointed 
at their bottom ends to the levers v, », upon which the bar ¢ is sup- 
ported, the levers v, v turning on joints at ion the framing of the 
drill. The levers v, v, are parallel or nearly parallel to the arms 6. 
Chains w, hooked to the upper part of the levers », u, at w' pass 
under the lower bar e, and rising are hooked to the spindle d. When 
the parts of the drill are in the position represented, and the shares 
at liberty to enter the ground, the rode presses upon the loops 
formed by the chains w, and the said chains and hooks u* bear upon 
the levers u, u, and cross bar ¢, and the cross bar ¢ is thereby made 
to press upon the levers } carrying the shares. By depressing the 
lever o to raise the shares c, the bare in the loops of the chains w is 
raised, and the pressure on the chains w, and consequently the cross 
bar ¢, removed, when the shares can now be raised in the manner 
before explained, and with them the cross bar ¢. The different posi- 


| tions of the chains are ~or in Fig. 3. The chains a have 


the position shown at x in Fig. 3 when the shares are depressed, and 
the position shown at z* when the shares are raised. ‘lhe chainsw 
have the position shown at y in Fig. 3 when the shares are depressed, 
and the position shown at y? when the shares are raised. 








SALTONSTALL AND BUSH’S DREDGING AND EXCAVATING MACHINE. 














Fic. 1 is a top plan view of a machine, adapted for excavating | 
under water, according to the invention of F. W. Saltonstall, of | 
Northumberland-street, Strand, and Alfred Bush, of Park-road, St. 
John’s Wood. Fig. 2 is a longitudinal and vertical section through 
the line A, B, Fig. 1. 

A, A, is a flat-bottomed boat, to which is securely fixed a strong 
framing of wood B, supporting the following parts: C is a steam | 
boiler and furnace; D, D, steam cylinders; E, E, connecting rods, | 
each attached by one end to the piston rods of the cylinders D, D, | 
and by the other end to cranks a, respectively fixed on the axes of | 
the winding barrels G, H, around which chains 8, ¢, pass; the chain 
b passes from the drum G over pulleys d, and along the jib of the 
swing crane I to the scoop or excavating implement e, and the chain | 
¢ passes from the drum H to a strong piece of timber K, to the | 
bottom of which the scoop e is securely fixed; the piece K passes 
between the timbers of the jib, as at Fig. 1, and is held between the 
antifriction rollers f; f, fixed to the jib and the spur wheel L, the | 
axis g whereof is also affixed to the jib of the crane; M is astud | 
wheel fixed4on the axis g, over which an endless flat-link chain h | 

asses, and likewise over another smaller stud wheel i below, as at 

ig. 2. N is a wheel fixed on the axis of the wheel i for imparting 
motion to the stud wheels M, i, and to the timber K, for raising and | 
lowering the same as desired, through the medium of a toothed rack 
at J fixed to the piece K, the teeth of said rack taking into the teeth 
of the wheel L; the post of the crane I works on strong pivots at 
top and bottom thereof, and to the platform O of said crane, a chain 
m is connected by its ends, as at *, *, Fig. 1; the flat links of this | 
chain pass over a stud wheel n fixed on the upright shaft 0; to the 
top of this said shaft a wheel P is fixed, and to the bottom of the | 
shaft o a bevel wheel p is fixed, and takes into a bevel pinion q | 
mounted on the horizontal shaft r, said shaft being driven from the | 
opposite end by suitable toothed gearing, in connection with one or | 





other of the drums G, H; by throwing the pinion g out of gear 
with the wheel p, the platform O may be moved by hand so as to 
swing round the jib of the crane as desired; s is a brake band 


| actuated by the lever ¢ for holding the jib of the crane steady; 4, », 
| are levers for throwing the wheelwork of the drums G, H, into and 


out of gear for starting and stopping same, as desired ; Q is a lever 
handle fixed on the cock W for directing the steam from the boiler 
into one or other of the steam cylinders L, D, as desired. 

The construction of the scoop e, and the mode of raising, filling, 
and emptying it, are as follows .—The scoop is made of strong plate 
iron, and the bottom is made to drop by releasing a catch at 1, to 
which a rope 2 is connected; R is a strong fork hinged to the sides 
of the scoop; zis a pulley connected to the top of the fork R, by a 
wrought iron frame S, to the top of which one end of the chain 6 is 
securely fixed; x are points or prongs fixed to the front of the scoop 
to ensure its entering the ground. 

In order to adapt the above machine for excavating on dry 
ground, for railways or canals, it is proposed to mount the machine 
on wheels, moving on temporary rails, and held in desired position 
by strong screws, one at each end of the front of the framework or 
platform of the machine. 

The operations of the machine are as follows :—Suppose the scoop 
e and parts connected therewith to be in the position exhibited, and 
the machine to be placed in proper position, and locally held fast 
either by anchors for under water excavating. or screws for dry 
land. The attendants (there being two required, one to start and 
stop the machinery in connection with the steam engine, and the 
other to discharge the contents of the scoop, and also to move the 
jo of the crane as desired) proceed to lower the scoop, one man 

etting out the chain 5, and drawing in the chain c, so as to pull the 
scoop back, and the other man letting down the part K of the scoop 
by the wheel N; having done this the chain } is now wound on to 


the barrel G, and the chain c slackened so as to allow the scoop to 
move forward simultaneously with the rising thereof, the wheel L 
and rack / being the fulcrum of the handle or lever K of the —— 
whereby the scoop becomes tilled with the substance to be excavated. 
Having raised the filled scoop sufficiently high, the attendant then 
swings round the jib of the crane until the scoop is brought over the 
wagon or barge intended to receive the contents of the scoop, which 
are discharged therefrom by the attendant pulling the rope 2, and 
thus releasing the catch 1, which previously held the bottom of the 
scoop. The jib is then swung back, the catch fastened, and the 
scoop lowered as before, the attendants moving the jib sideways, so 
that the scoop shall not again enter the same place that it last did. 
By these means the part excavated is in the form of a curve 
described from the centre of the post of the crane, the workmen 
nning, for example, at one side of the width of the machine, and 
finishing at the opposite side, after which the machine has to be 
moved forward, and again operated with, as above described. 








THOMSON’S SHUTTLES. 
PATENT DATED 10TH May, 1859. 


Tus invention, by Robert Thomson, of Glasgow, relates to improve- 
ments in the construction of shuttles for looms, and has for object 
to prevent or lessen the breakage or separation of the cop, which has 
hitherto been so common a cause of waste. 

Fig. 1 is a longitudinal vertical section of the shuttle A, with the 
skewer B, and accompanying internal details in elevation; whilst 
Fig. 2 is a vertical section through the skewer socket or holder C, 
and Fig. 3 is a plan of the skewer B and its holder C. In this modi- 
fication the skewer B is fitted loosely into the socket or holder C, 
this last being mounted upon the cross pin D, fast in the shuttle A; 
the usual spring E is applied to the holder C to keep it in position, 
and at the same time permit of its being turned up to receive the 
cop. The skewer B is formed with a shoulder F, the upper end of 
which is shaped to receive one end of a caoutchouc spring G, the 
other end of this spring being passed over a horn or hook H, formed 
on the holder or socket C; the spring G tends to hold the skewer B 
back in its socket or holder C, but allows it to yield with the cop, 
and so save the latter when the strain of concussion tends to break 
it. In Fig. 4 another mode is represented of applying a spring to the 
skewer B ; in this case the socket or holder C is made larger internally 
than the shank I of the skewer B to receive a number of caoutchouc 
rings J, which are separated by thin metal rings; these caoutchouc 
rings J are held between the front end of the socket C, and a cross 
pin fixed in the end of the skewer shank I, and projecting into a slot 
or slots in the side of the socket C. The skewer in yielding to the 
concussive strain compresses the rings J, and their reactionary ex- 
pansion draws back the skewer. 

















Another mode of applying the spring is shown in Fig. 5, which 
represents the socket or holder C in vertical section; the socket or 
holder C is, as it were, a short length ef square tube, the shank I of 
the skewer B fitting and working loosely inside it; a short slot K 
| is formed in the top of the socket C, and a pin L fixed in the 
| skewer sbank I projects through it to receive one end of a caout- 
chouc spring G, the other end of which is passed over a hook H, 
formed upon the socket C; a filling-up piece M is inserted in the 
end of the socket C, and through this is passed the pin B, which 
holds them in the shuttle. In another modification, represented 
partially in section in Fig. 6, the holder C is made solid, whilst the 
skewer B is partly tubular, and is passed upon a spindle N, tixed in 
or furmed on the holder C. In this example a couple of caoutchouc 
springs G are used, being passed over catch projections H and O on 
the holder and skewer respectively. 

In a further modification represented in Fig. 7, in which the 
shuttle A is shown in longitudinal section, one spring P (of caout- 
chouc in this example) is contrived to answer instead of the two 
springs E and G in the modifications already described. The 
skewer B is made with a fixed head Q instead of the separate 
socket C, and this head Q is formed with a slot, through which the 
pin D passes, and which allows of the longitudinal movement of the 
skewer as well as of its being turned up to receive the cop. The 
spring P is passed upon a hook R, fixed or formed on the under side 
of the skewer head Q, and upon a hook S fixed in the shuttle A. 
Instead of the caoutchouc springs G and P hereinbefore described 
and referred to, spiral or other metallic springs may be use, and, if 
it is found desirable, the spring contrivance may be arranged to per- 
mit of the yielding of the skewer in the direction opposite to that 
eee for in the modifications described, or in both directions, 

hen the shuttle is to receive a wooden pirn, a hook is formed on 
the skewer, as indicated by dotted lines at T in Fig. 2, and entering 
a groove formed near the end of the pirn holds it in its place. This 
hook may be a spring hook, or it may be got into the pirn groove 
by a notch at one part, the pirn being afterwards turned round to 
secure it. 








Tue WateErR-Pires Iv Frost.—During the late short but rather 
severe frost, whole streets, which were inhabited by large numbers 
of persons, were without water in their cisterns; some supplies in 
this way to houses which were closely thronged were exhausted on 
the second day of the frost, and those of neighbours and the trades- 
men were soon in the same condition, owing to their willingness to 
lend to those who were waterless. After a lapse of time the plugs 
were set up, and motley crowds rushed with every variety of vessel 
for water needed for immediate use: pans, kettles, and pitchers were 
filled with much jostling and difficulty ; but what could be gathered 
in this way was quite inadequate. hen the frost departed, even 
after four or five days of open weather, the greater number of the 
cisterns were still empty. How was it, when the frost had left for 
so many days, that the small pipes still continued to be frozen? If, 
in the frst instance, the house-service pipe had not been placed so 
close to the surface, it would not have been so suddenly acted upon 
by the frost, and it will be found that those houses which were first 
supplied, and which were longest in having the water stopped, had 
the service pipe at a greater depth than others, ‘Taking into con- 
sideration the expense of pipes bursting, and the very great incon- 
venience of having no water in the house, it is incumbent on those 
who aie arranging the conveniences of houses, particularly in 
neighbourhoods exposed to the severity of the weather, to adopt 
precautionary measures, ab initio. While our chimneys smoke, our 
water-pipes freeze, the drains get stopped, and half the heat from 
the fires is wasted, the science of house-building amongst us must be 





pronounced in a low con lition.— Builder. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible fur the opinions of our 
Correspondents.) 


MR. BRUNEL AND THE GREAT WESTERN AND GREAT 
BRITAIN. 
S1r,—In your number of the 23rd ult. appeared Mr. Hawes’s paper 
upon the Great Eastern, and in a leader your comments, which, I 
think, upon my showing of facts, you will admit were not so well 
considered as your critiques usually are. ee 

For a score of years, more or less, Mr. Brunel did me the honour 
to consult me on nautical matters—I was, in fact, in most senses his 
marine assistant; and while the company lasted I was also the 
managing director of that which built the Great Western and the 
Great Britain; the question as to the designing of which ships is 
the matter, I assume, to be now in dispute between Mr. Hawes and 
yourself. : 

Immediately almost upon the death of Mr. Brunel, notices 
appeared in the Zimes, the Standard (and from them, I believe, 
in many other papers), each, when eulogising his great talents, 
claiming for him much the same as Mr. Hawes has, and having 
been asked by more than one writer how far Mr. Brunel was 
concerned with the designs, I consider myself responsible. I 
mention this as another reason for my entering the arena, leaving 
out entirely my regard and admiration of Mr. Brunel, and my 
sensitiveness when his character and fame are concerned. If Mr. 
Hawes had no other ground to go upon I think he would have been 
justitied in his statement after reading the notices referred to, and 
more particularly as 1 know him to have been aware of whence the 
heads for the Tunes article sprang. As I proceed, however, I expect 
to be able to show he had even stronger reasons. 1 am in possession 
of many documents relating to Mr. Brunel's connection with the 
Great Western Steamship Company, as consulting engineer, adviser, | 
and the responsible overlovker of their two ships and their engines, | 
&c., such as his own reports, resolutions of the board, votes of thanks | 
and details of arrangements, dates of passing or agreeing to lines and 
alterations in forms, and the modes of putting both ships together. 
1 trust I shall be able to show that it is not Mr. Hawes who deserves 
censure, and that the attack on him is the result of a simple 
mistake, taking a son’s name for a father’s, both being Williams. 

After charging Mr. Hawes with recklessness, you say .—“ Mr. Pat- 
terson had been compelled publicly to vindicate his claim to the 
designs.” His son did this in the absence of the father from Bristol, 
and deeply did the father regret his having done so. No sooner saw 
I the son’s letter in the 7imes than L wrote an answer, and tried to 
put the matter on the true footing without wounding any one's feel- 
ings, not even the son, whose zeal for his father’s fame I applauded. 
I could not do this even without writing to my valued friend 
Mr. Patterson, senior, and showing him how imperative it was at 
that moment, when the questioning of the Great Lastern’s “ design” 
was on the fupis, not to lose a day. 

His answer is before me; it is just such an one as one man of 
genius would have written about another of whom he knew so much 
—with whom he had worked hand and glove in helping to pertect 
grand scientitic designs—for whose vast talents he had the highest 
admiration ; and altogether it does as much honour to his heart as 
to his head. 








Before handing that letter over to young Mr. Brunel, to be kept until 
he thinks fit to let it see daylight, with other documents relating to 
his father, | showed it to the gentleman who, under the signature of 
“R. B.,” wrote a short sketch of Mr. Brunel's early life in Fruser of 
three months back, and then and there appeared an important extract 
from it touching the Great Eastern, and, without my cognisance or 
authority, naming me the recipient. This was not quite what I 
liked for many reasons, the uppermost becanse the time may arrive 
when I may feel it a duty to make public a good deal perhaps more 
than others, | believe, are aware of touching Mr. Brunel's connection 
with that ship, and the treatment he experienced. I name the 
subject here for your information, should you wish to have Mr, 
Patterson’s opinion from under nis own hand as it were, an opinion 
showing him above claiming what was not entirely his own. 

1 could, it it were not too much trouble, refute, by giving parti- 
culars, much that has been stated on dimensions of ships of the same 
day as the Great Western, but | consider all that really unimportant, 
admitting, nevertheless, that Mr. Hawes would have done better had 
he stood upon the celebrity, the fame of the two ships, and their success 
—a few feet here or there making little difference. One ship with a 
head extending 40 ft. beyoud the stem, like the Himalaya or 
Persia, will only really be of the same length as a_ ship 
of the same tonnage with no head at all, like the Collius 
liners, those splendid proofs of American talent, or Great Eastern. 
The Great Western's, and still more the Great Britain's, heads 
were punchy and short. The Great Western was a large ship 
when laid down, very large for her time, which should never 
be lost sight of in discussions like this; and, after crossing 
the Atlantic, was found so stitf, that her accommodation was 
raised 7 ft., and subsequently an entire new deck was added, 
bringing up her tonnage to over 1,700, being 500 or 600 tons 
larger than the Britannia class of Cunarders which worked the first 
contract with a bonus of £4,500 per voyage. These ships ran for 
years before the larger ones were built (whose performances have 
been so regularly wonderful), and, at the same time as the Great 
Western, her celebrity here being holding her own so long against 
the cold shoulder of Government, 

You instance, among others, the Great Liverpool and the 
British Queen, All the world know the latter as weJl as the 
President were weak ships, and utter failures, while the former 
had 6 or 6 ft. added to her beam by an outside casing. You 
demur about terms as to ship-building, but say not one word about 
engines. Who was responsible for them? Mr, Joshua Field was 
incited by Mr. Brunel to bring his great talents to bear in under- 
taking the contract for his tirm; and the consultations between him 
and Mr. Brunel must have been, and were, numerous, for it was no 
joke to undertake machinery of double the power of any (1 care not 
about being correct to a few horses power, and speak from memory) 
before atloat. In this the “designing” was clear encugh, leaving 
no room for question. 

Mr. Brunel was the author of the Great Western's idea; Mr. 
Patterson, the builder for the company ; Mr. Brunel, Mr. Guppy, 
and my humble self, the inspectors ; Mr. Patterson drew the lines 
to meet the quantities of everything named by Mr. Brunel (the 
company building for themselves, and, having perfect contidence in 
Messrs. Brunel and Patterson, a specitication was not needed). ‘The 
lines were long about settling, and before they were so were sub- 
mitted to the Tate Mr. Oliver Lang. After being settled, | reported 
to the board. Mr, Patterson was instructed to inake purchases, and 
did all the business of the builder. Suggestions were followed by 
alterations of plan, as regards strength, frame work, and ties; whether 
originating with Mr. Brunel or Mr. Patterson, all, or most, 1 believe, 
went through me from one to the other, when Mr. Brunel was not pre- 
sent, and were in no case proceeded with unless passed by me, who was 
the medium of communication, and nothing was passed and considered 
settled without Mr. Brunel's accordance. The book with the dates 
is now before me in which all this is recorded, and a perusal of it 
would, 1 think, satisfy you that Mr. Hawes was not very wide of 
the mark in using the word * design.” 

And in what did the superiority of the Great Western consist ? 





What was she famous for? She was the tirst ship which settled 
philosophers and naval authorities as to the impossibility of her 
carrying coals for 3,000 miles, and the certainty of her breaking her 
back between two seas. She was so punctual, after near 90 passages, 
in ber arrivals and sailings (under my superintendence) as to create | 
astonishment. She ran for twenty years, and when broke up by | 


Casile, of Vauxhall bridge, was found to be any thing but the bargain 
he exnected from the admirable (though novel) way in which she was 
put together, She was a credit to her designer, her builder, and the 





city ot Bristol, 


Now for the Great Britain. Her idea was Brunel’s—the calcula- 
tions of capacity were his. Mr. Patterson carried out his ideas, 
and drew her lines; but here another talented engineer performed 
an important part—Mr. Thomas Guppy, the present head of a great 
engineering firm at Naples, was given charge of the works, and was 
entrusted with the duty of carrying through the mechanical work, 
while Mr. Patterson superintended the form of the ship, and had to 
see that she was constructed according to the lines settled or agreed 
upon and drawn by himself; and with those lines Mr. Brunel and 
Mr. Guppy had both much todo. As a proof that Mr. Patterson 
did not act here even nearly so much as a ship builder, in its 
ordinary term, I mentior that, admirable sea boat as she has proved 
herself to be—splendid as a transport or passenger ship—she would, 
had he been left to his own devices, free and untrammelled, have 
carried many hundred tons more cargo on the same beam, and with 
equally fine an entrance and equally clean a run. She would, in 
fact, have had a longer floor with less rise, and would not have been 
(below her deep water line) so Simonds-like in form, 

This, I think, settles the question as to design and build—the 
terms you find fault with Mr. Hawes for using, for Mr. Guppy was 
really Mr. Brunel’s engineering assistant, and the Great Britain an 
iron ship, Mr. Patterson never before, 1 believe, having built one. 

Once more as to the point on which I think Mr. Hawes would 
have done well to take his stand in upholding the fame of his friend 
— What was, and is, the Great Britain famous for?) Wherein is she 
still superior to all other steamships voyaging? And to whom, most 
and before all, is that superiority due? She is the strongest iron 
ship ever yet built (barring, of course, his grand effort—the Great 
Eastern), and the proof is, she never altered a line after eleven 
months’ battering by heavy seas in Dundrum Bay, though 
frequently all but entirely immersed. She was the first ship 
adopting the screw—under Brunel’s advice—after the little Archi- 
medes; a jump, at one bound, from one hundred to three 
thousand five hundred tons! She was the hastener, if not the 
compeller, of its adoption in all her Majesty’s ships of the line 
and frigates. The whole merit of this was Mr. Brunel's. My 
friend Mr. Patterson thought it too great a jump, that intermediate 
classes should have been experimented on. Mr. Brunel was conti- 
dent, after many trials of the Archimedes, and the directors, guided 
by his report, decided on his recommendation. 1 laid that report 
before Lord Minto, then First Lord of the Admiralty, and the 
Rattler was ordered to be built, Mr. Brunel consenting to take charge 
of her engines, screw, &c. Every possible impediment was thrown in 
his way through prejudice; still in the end (albeit a year later than 
she ought, she came out, and was a great success; and now any man 
of war without a screw is of no more value (so to speak) than, as 
such, a bundle of chips. 

In taking up this matter a strong motive power with me is doing 
my littie to keep the fame of Mr. Brunel on the pinnacle on which 
it stood when he was struck down. Mr. Hawes requires no assistance 
from me being well able to take care of himself, and having been the 
chairman of a steamship company of which Mr. Brunel was consulting 
engineer, it is not improbable he is better informed on the questions 
of designing and building than myself, for Mr. Brunel drew the 
specilications for the Adelaide and Sydney, and bought two Scotch 
ships for that company, and that wouid scarcely have happened with- 
out much talk between them on steamships past and existing. With 
respect to Mr. Patterson I feel morally certain all | have said will 
meet with his approval. He is at the top of his calling as a ship- 
builder, and I am the last person to say one word derogative to that 
well-earned fame which has made him second to none of the 
eminent ship engineers of this or any other nation, to say nothing 
of personal esteem. 1 wish he could be roused into stating his own 
feelings; it would then be seen that he spurns being a filcher of 
others’ fame—that he was proud at being considered by Mr. Brunel, 
and frequently (even receutly) consulted. 

The great railway engineers—Stephenson, Rendel, and Brunel, so 
lately culled away—-Hawkshaw, Locke, Fowler, Bidder, Vignolles, 
and numerous others, however capable, still in their prime and full 
of work, could and can, I apprehend, only tind time, generally 
speaking, to give ideas and dimensions of their numerous works, 
their bridges, viaducts, &c. &e., to others is committed the business 
ef “drawing the lines” which, when settled according to the 
instructions of these talented men, become the patterns for the 
working drawings for the contractors. With small protit to him- 
self, impelled by the love of science, this did Patterson for 
Brunel, with this difference, that he could demur, reason, and 
dispute upon points, and that his ideas were always treated with the 
respect they deserved, Mr. Brunel’s discernment of talent and 
appreciation of merit was a great feature in his characier, and no 
where was it more conspicuously shown than in his connection with 
Patterson. Cuxissopuss CLAxmon, Capt, R. N. 


SURFACE CONDENSATION, 
Sir,—Your favourable notice of my improvements in surface con- 
densation, in last week’s ENGingur, gives me an opportunity, of 
which 1 wish to avail nyself, of making a few additional remarks 
on steamship economy, and more particularly on surface conden- 
sation. 

One of the hopeful signs of the times is more attention to “ Boiler 
Engineering,” and there appears to be now a reasonable prospect of 
great improvement in generating steam. In my own experience I 
feel greatly indebted to Mr. Wye Williams for his most successful 
advocacy of the true principles of conibustion; the tirst and most 
essential step in economising fuel. He has clearly shown what can 
and ought to be done, and engineers have only themselves to blame 
if they fail in obtaining the advantages resulting from an adequate 
supply of air and capacious combustion chambers. 

wish the next st=p, “absorption of heat,” was as fully under- 
stood as combustion; but whilst there is quite a “ fashion” for com- 
bined cylinders, and superheated steam, little is said or done about 
the ruinous proportion existing between the heat given out by the 
fuel, and the amount of surface required to take up that heat. The 
low evaporative duty of marine boilers arises chiefly from three 
causes ; defective supply of oxygen, cramped combustion chambers, 
and deticient heat-absorbing surface. 1 do not think this will be 
denied by any of your practical readers, and it is a decided advan- 
tage to know, what direction improvement should take. Let us re- 
member also, that whilst one ton weight of steam machinery (boiler 
and water included), on board a steamship, gives only an average of 
from 4 to 5 indicated horse power, one ton of locomotive machinery 
gives nearly twice that power, or from 7 to 10 indicated horse 

ower. 

There cannot, I think, be the least doubt that the present marine 
boiler will ultimately have to give place to an improved construction 
that will not require 400 1b, to 500)b. of water to each nominal horse 
power ; but, at the same time, leaving weight out of the question, 
there is no difliculty in obtaining from the present class of marine 
boilers an evaporative duty of from 11 Ib. to 12 1b. per pound of 
fuel, instead of 7 Ib. to 8 lb. the present average. 

Your remarks on the waste incurred by blowing off to avoid 
saturation coincide with my own experience; and I have had the op- 
portunity of ascertaining, by actual experiment, that the calculations 
of Mr. Bourne, Mr. How, and others, of the heat lost in blowing off, 
are entirely incorrect. I have never realised less than 20 per cent. 
increased duty from the substitution of fresh for salt water, and as 
an average it cannot be estimated at less than 25 per cent.. If 25 
per cent. saving can be olptained with new engines and boilers, it 
will be greatly increased when compared with salt-water boilers in 
their third or fourth year. 

That ordinary well-designed marine boilers can evaporate 10 lb. 
of pure water with one pound of steam coal is a moderate and care- 
ful statement. Here, then, we have our supply ; and no algebra or 
mathematical formula is required to prove how feasible it is to obtain 
a tirst-rate economical result without recourse to combined cylinders 
or other complications that tend, in my opinion, to retard and not 
advance steam economy. 

1 will take my stock at 100 Ib. of good steam coal, by which I 
can evaporate within the hour 1,000 lb. or 16 cubic feet of water. I 





will assume the working pressure at 25 Ib., or 40 Ib. including the 
atmosphere, and the steam cut off at one-fourth the stroke, expanding 
three-fourths, and the only condition to be enjoined is, that, either by 
superheating or steam jackets, the temperature of the steam is main- 
tained in the cylinder. I will assume speed of piston 300 ft. per 
minute, or, to make it more plain, the stroke may be 2 ft. 6 in., and 
60 revolutions. 1,000 Ib. of water equals 10,864 cubic feet of 25 Ib. 
steam per hour, or 181 cubic feet per minute, or 3 cubic feet per stroke, 
or 1} cubic feet per half-stroke; this supply of steam per half revolu- 
tion will give the required expansion (three-fourths) in a cylinder 
having 345 in. area (21 in. diam.) 25 1b. steam, or rather, 40 Ib. 
steam, inclusive of vacuum, expanded three times, will give a 
mean pressure of about 24 lb. per square inch; deduct 4 Ib. for 
vapour in condenser, and we have a mean effective pressure of 20 lb. 
per square inch. Now comes the arithmetic. 
345 sq. in. X. 20 1b. pres. x 300 ft. per in. ae 
- —— = 6277. 





33,000 
There is, then, obtained from 100 1b, of fuel 62°7 indicated horse 
power, or in steam engine phrase, an ind. H.P. is obtained from 
1°6 Ib. of fuel. It is true I have not allowed for clearance or leakage 
and other little drawbacks, but the whole of these would not mate- 
rially atfect the result. 

The more I consider the subject the more do I feel surprised that 
gentlemen of great experience as mechanical engineers should be 
spending—I might almost say wasting—time and money in endea- 
vouring to increase the cost and friction of engines by multiplying 
cylinders, &c., instead of devoting their attention to “ making the 
best of what they have.” 

Two first-class engineering firms are just now patenting arrange- 
ments for using four and six cylinders instead of two, to enable 
them to expand “ comfortably.” It is the “ crinoline” of our steam 
engineers, and will have its day. 

It seems to me that what we really want is less cylinder, higher 
pressure, and increased speed of piston. One eminent engineering firm 
obtains about 1,000 indicated horse power out of two 90 in. cylin- 
ders and two 52in. cylinders; whilst the Great Britain locomotive 
gave out about the same power with two 18 in. cylinders! Ido 
not mean to infer that therefore the Great Britain could have been 
applied to drive the paddles of an ocean steamship. I simply 
state the facts for your readers to make their own conclusions. To 
complete the comparison, it might be added, that the cost of an 
indicated horse power of the marine engines in question is about £15, 
and that of a locomotive about £5. With such facts before us, I 
appeal to you if we are likely to advance the true interests of steam 
navigation by giving birth to such costly and ponderous machines. 
If such were necessary to economise fue!, it would be different, but 
this [ deny, and I shall be ever grateful if I can be proved in error 
on this point. 

I have not yet touched upon surface condensation, a subject of 
great interest, and one on which I am apt to be prosy. 1 will, 
therefore, defer, with your permission, to next week what I have to 
submit for the consideration of your readers. I am very anxious 
that the leading points referred to in steam economy should not be 
contined to the experience of a select few, but that young engineers 
should have placed before them the magniticent prospect of their 
future, if they only are true to themselves and to those principles on 
which all permanent improvement is based. In all probability it 
will require another engineering generation to correct the mistakes 
and blunders of the present. . FrEDERICK SPENCER. 

1, Adelaide-place, London Bridge, E.C., Jan. 10th, 1860. 





CHANNEL ISLANDS TELEGRAPH. 

Sir,—Your correspondent “Insulator,” in his sweeping assertions 
respecting the failure of submarine cables, has named, amongst his 
list of imperfect and expired cables, the Channel Islands wire as one 
which has failed from defective insulation. It certainly has re- 
quired repair more than once, but its failure has arisen not from 
defective insulation of the gutta-percha, but from pure abrasion upon 
hard rock. A more perfectly insulated cable was never submerged, 
and its insulation is as perfect now as when it was first laid down. 

India-rubber, when pure and of the best quality, is undoubtedly 
superior to gutta-perclia as an insulating medium, not only in the 
perfection of its non-conducting properties, but in its low specific 
inductive capacity, and its own intrinsic merits must, sooner or later, 
secure its adoption ; but its advocates are considerably retarding its 
introduction by decrying its rival, gutta-percha, upon false argu- 
ment, and by the narration of inaccurate facts. I quite with 
“ Pair Play,” that the only cable which may fairly be considered to 
have failed from general defective incelation is that between 
Sardinia and Africa. W. H. Preece. 





SUBMARINE TELEGRAPHY. 


Str,—I will now refer to earth currents and the effect they will 
have on a cable worked by a voltaic couple, or rather, the effect the 
latter will produce at those times when the cable is subject to the 
former. The ordinary diurnal currents are not of that strength that 
would interfere with instruments, because they do not give that devi- 
ation on the galvanometer which I can obtain by a pair of plates; 
taking a moderately sensitive galvanometer, say of No. 36 silk- 
covered wire, I find that a diurnal current of the usual character 
will give a permanent deviation of 7 deg. My pair of plates would 
be very inetticient if I did not get a deviation of at least 20 deg. 
through a resistance, say, of 200 miles. When we come, however, to 
consider the effect of magnetic storms such as have been witnessed 
in the Atlantic Telegraph Company’s offices at St. John and 
Valentia, and that occasionally interrupt the lines in the United 
Kingdom, I admit that my line worked with a pair would be stopped 
as the o‘hers; but I cannot understand in what way the action of an 
intense current from a local battery can much negative the effect 
of a magnetic storm in a cable except at a risk of damaging it, to 
escape which it would be better to order all the telegraph clerks to 
leave the otlice; I think I see my way, though, to making use of a 
current from a magnetic storm by using at the stations those ele- 
ments which appear most favourable to its regular progress. For 
instance, a positive metal in the earth, and in contact with the tele- 
graphic instrument, will at times give no indications of a terrestrial 
current, when at the same time a negative metal will make the gal- 
vanometer read 40 deg. It only requires an examination of these 
points, and a careful daily record at different stations in the kingdom, 
to enable us to arrive at some definite conclusions, and to make the 
magnetic storms our servants instead of attempting to subdue them 
by increased intensity to the imminent risk of damaging the cable. 
Apart from these views, which are put forward with a full admission 
of the writer's imperfect acquaintance with the subject, has not the 
effect of earth-currents and the consequent interruption of lines been 
much increased, or rather, their effects been made more visible by 
the use of needle instruments? Are the Morse-Siemens instruments 
stopped to the same extent? Lastly, in reference to land lines, ad- 
mitting, for the sake of argument, that when a magnetic storm arises 
the action of a local battery will get the line to work when a 
voltaic couple cannot, I ask how many days in the year give us 
magnetic storms, and how many days in the year give us rainy 
storms, in which latter case the more intense the current the greater 
the interruption: surely for these latter (land) as well as subma- 
rine lines, 1 may claim the advantage which must arise by being 
able to work with less perfect insulation. 

I will now offer some remarks on the various compounds for in- 
sulating submarine cables, and I shall, of course, refer to them in 
so far as they meet the requirements of the cable which I should con- 
struct for a voltaic couple; I require for this purpose a flexible, 
durable, non-conducting material, and with these qualities the 
thinner it can be laid on the better. 

Gutta-percha can be applied as thinly as any, but there is a risk, 
owing to its non-elasticity, that the copper wire in any sudden kink or 
bend would work its way through; and although, from my dimin- 
ished intensity, I do not look for that large amount of induction 
which at present obtains, the advantages which india-rubber offers 
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from its inductive capacity, being immensely less than gutta-percha, 
cannot be overlooked ; the former also offers great a in tro- 
pical climates, and its durability is undoubted ; I shou d therefore give 
it the preference, and the point left for consideration with me w ould 
be the comparative merits of pure india-rubber as applied by 
Messrs. Hall and Wells and others, or the manufactured article 
supplied by Messrs. Silver and Co. I do not doubt that both can 
be applied in a manner that will secure good insulation, and the 
Government trials will set this at rest. : 
Sir, I have frequently. read in your columns the sarcastic 
observations of those seekers after truth who could not conceive 
why one cable of one length should be laid with a No. 20 wire, 
another cable of a shorter length with a No. 18, and a third cable, 
three times the length, with a No. 19. These satirical observers 
contended that if one was right the other was wrong, and that if 
there was any rule for the diameter of a wire in proportion to its 
length, that rule had not been enforced by the telegraph engineers or 
electricians who had contrived these cables. I donot wish to go into 
the vexed questions of who was right or who was wrong, or whether 
one electrician had a distinct theory on this point, which he was only 
revented from carrying out by not having sufficient extension of 
is practice; but one thing I will contend, and that is, that 
by this time the laws with reference to the conductilility of 
copper, the resistance it offers in proportion to its length, and 
the thickness of dielectric which sets up the minimum induction, 
ought to be as thoroughly understood as the strength of a 
wrought iron beam of a given section and length is among 
civil engineers. As far as my electric theory is concerned I shall 
have no difficulty in giving you a plain groundwork on which 
to construct telegraph cables. If you do not give me a con- 
ductor of increased diameter in proportion to the length of 
the cable, I honestly acknowledge shall not be able to 





work through it. If I specify for a Dover cable, I may be 
satistied with No. 24; but if I specify for an Emden, I shall 
decidedly ask for at least a No. 14 (I am speaking roughly and with- 
out a detailed experiment), and if | specify for an Atlantic one I shall 
go for a No. 4 or larger. These fioures may be inaccurate, but they 
at any rate propound a sequence, and | have given a reason why | 
require this increase ; but I have not yet seen a careful statement of | 
the grounds on which the authorities laid down first one cable and | 
then another of different lengths, but with the same conductor. 

Finally, I will state to you in a few words what description of | 
submarine cable I will engage to work through, so long as its | 
metallic conductor is continuous. ’ 

I require a cable which shall always offer as small a resistance to 
the electricity generated by a pair of plates, as acoil of No. 40 
silk-covered ‘wire, 800 yards long, will offer to a similar voltaic 
action, andI require this cable to be so far insulated that it shall 
not present itself as an element in any voltaic arrangement in the 
earth or sea with which it may be in contact; and the thinner the 
dielectric which secures this, the better for telegraphic working. 

I am glad to see from Mr. Beardmore’s letter to you last week that 
he recants the gravest error put forth in his pamphlet, and to which 
he gave the greatest prominence, by arguing from some loosely con- 
ducted experiments, that any cable, including the Atlantic, could be 
worked by a mere increase of the surface of the plates. Mr. Piggott, 
however, quoting the same loose experiments, still holds by the 
faulty conclusions arising from them; and whilst disclaiming the 
tenets of the pamphlet referred to, says:—‘ The fact of the experi- 
ments which showed the ratio of increase of surface with regard to 
distance were these. With a return (?) wire of a given size diame- 
ter, that, as I doubled the surface, I got the same amount of electro- 
motive force at four times the distance ; and if the surface had been 
multiplied by 8 I should have obtained it at nine times the dis- 
tance—the power of the plates multiplying themselves into the 
intermediate space.” May I ask what is this but a roundabout way 
of expressing the erroneous theory, not facts, that the surface in- 
creases as the square root of the distance? Objecting, as Mr. 
Piggott does, to increasing the size of the wire (vide last paragraph), 
he would lean on this theory for support in favour of the use of a 
voltaic couple. As opposed to this view, I contend that with a wire 
of a given section, plates of the same surface will give a result 
depending not on the distance between them—that may be one yard 
or one mile—but depending on the length of wire of the same sec- 
tion which unites them; and I say that no increase in the surface 
of the plates, whether double or treble, will overcome the resistance 
set up by an increased length of wire of the same section. Are ail 
the experiments made by Wheatstone, Faraday, Davy, and other 
great philosophers, to be ignored? I shall hardly expect to obtain 
the adoption of a voltaic couple by telegraph companies by the 
mere production of a theory opposed to all the accurate experiments 
of such men; but I trust that by contending for an increased section 
for the conductor I shall put the principle on such a basis that those 
who still object to its use shall not be able to have great authorities 
to back them in treating my views as utterly impracticable, which 
would certainly be the case if I was to adopt Mr. Piggott’s singular 
theory, that if “1 double my surface (quantity generated) 1 may 
increase the length of wire (resistance set up) of the same diameter 
four times, and so ad infinitum.” Pray, what can overcome resistance 
but increased intensity with alimit as to quantity? And if you 
are limited in the degree of your intensity, which you certainly are 
with a voltaic couple, what course is to be pursued to make the pair 
available for submarine lines, save that atlorded by diminishing the 
resistance of the conductor as you proceed to lengthen it? In saying | 
this I am not ignoring the views expressed in my last letter, that a 
voltaic couple in a room and a voltaic couple in the earth may pos- 
sibly produce different results; but although greater tension may 
obtain with a pair in the earth, no gain can be made by in- 
creasing their surface, as a wire of a given section, like a pipe, can 
only carry a given quantity. S. Owen. 

ndon, Jan. 9th, 1860. 








S1r,—I notice, in your impression of the 31st ultimo, a communica- 
tion signed “S. Owen,” in which my name is referred to in connec- 
tion with experiments and investigations on “ uninsulated wires,” or, 
more pec speaking, “‘ wires or conductors not electrically in- 
sulated from the water when submerged.” 

Permit me to say this subject is one which has more or less, during 
the last two and a half years, engrossed a considerable share of my 
time and attention, and still continues to do so as one of much in- 
terest, fully believing, as I do, in its ultimate success and triumph. 

Your correspondent appears to regret that I did not follow Mr. 
Beardmore’s example, and publish to the world the results of my 
investigations. This matter had engaged my attention, but was 
abandoned wholly in consequence of the rebuff and discouragement 
encountered on so many sides in submitting the subject to the 
“electrical world.” 

In attempting to offer any remarks upon the question, I feel there 
is little or no room left for me, Mr, Beardmore, in his pamphlet, 
and your correspondent, S. Owen, in his last two letters to your 
journal, having handled the subject in a most comprehensive man- 
ner. My own experiments in their early stage, although contem- 
porary and of a similar nature with those of Mr. Beardmore and his 
friends, differed in many points and results, overcoming obstacles 
which induced me to proceed with, and complete, my patent, whilst 
those gentlemen abandoned theirs. During their prosecution much 
valuable and useful information was elicited, and may at some 
future period form subject matter for publication. I would now 
merely remark, that my impressions and views upon this —. 
as borne out by experiment, are in no ways diminished, and follow 
so closely upon those of your correspondents, that to repeat them 
would be but reiteration. ; - i 

An intimate knowledge of the insurmountable difficulties met with 
in attempting perfect insulation, the many drawbacks consequent 
upon its attainment, together with its almost certain destruction 
from the employment of “ high-tensioned currents,” of late so much 
in favour, induced me to tura my attention in an opposite course, 
and attempt a remedy in the use of “simple voltaic couples,” as 
most likely to obviate the existing difficulties. In conducting my 








experiments upon wires or conductors, insulated, partially insulated, 
and uninsulated, I soon detected that “induction,” as one objec- 
tional element, was got rid of. Insulation, to the extent used 
and considered absolutely necessary, was questionable, and the fatal 
gan | of the current (common in all insulated cables) to escape 
to earth, altogether removed. Subsequent experiments upon a 
much more exten-ive scale have fully confirmed these results, and 
placed them in a clear and incontestable light. 

I shall be happy, in a future paper, to furnish the results of a few 
of my investigations, with present impressions, upon this subject, 
and in conclusion would draw attention to an interesting experi- 
ment, as highly confirmatory of the latter portion of S. Owen's com- 
munication of Jan. 6th, 1860, viz., “ that whilst we are entitled to 
give a voltaic couple full credit tor any force they may produce in a 
room, we must not at once conclude that they will only produce that 
force when used in electrolytic connection with the earth.” 

Two small plates (graphite and zinc), having an area of 18 square 
inches each, were attached to the ends or terminals of a 6()- mile coil of 
No. 16 copper wire, insulated with gutta-percha and submerged in a 
canal; two delicate galvanometers were then placed in circuit, and 
simultaneous detlections obtained on both instruments, equally good 
and powerful, even when the insulation had been purposely impaired 
and wholly removed at certain portions of the coil. ‘The same 
plates were then removed from the waters of the canal, and placed 
in asmall cell within the testing room, and charged with pure water, 
so as to represent a “simple voltaic couple.” under the usual single 
cell arrangement, and placed in circuit with the same 60-mile coil, 
and galvanometers, with an earth plate after the present fashion 
or mode of working submarine cables; under this form a 
current of very low tension was obtained, which escaped to earth at 
the first fault where the gutta-percha had been removed for the ex- 
periment, and was barely perceptitle even upon the instrament 
enclosed within its circuit 

Here is evidently a result which we are not prepared to account 
for, and furnishing ample subject for investigation. 

Mitcham Common, Jan. 10th, 1860. BengaMin NICKELS. 





Srr,—Having read several letters in your paper from “ Insulator,” 
“Fair Play,” and others, on the comparative merits of gutta-percha 
and india-rubber, as insulators, I beg to state that neither gutta~- 
percha nor india-rubber have been properly applied in the insulation 
of telegraphic wires, although partially successful in short lengths. 

What [ object to in the ordinary mode of coating the wire with 
gutta-percha is, passing each coat through cold water previous to 
the application of another, which is highly injurious to insulation, 
in consequence of the gutta-percha imbibing moisture, and adds 
great ditliculty to the perfect union of the different coatings. To 
partially remedy this defect, a compound of tar and rosin has been 
mixed with the gutta-percha, to cause better adhesion. 

When india-rubber is employed, the conducting wire is covered 
with strips or fillets, laid on spirally with an overlap, and sometimes 
moistened with a solvent of india-rubber, to cause the overlaps to 
adhere. 

To obviate this imperfect method of insulating telegraphic wires, 
I cover the wire with numerous thin coatings of pure gutta-percha, 
a current of cold dry air being substituted for water, in order to 
bring it to such a consistency that a second coating may be applied, 
and every inch being subjected to a pressure of three or four tons, 
consolidates the insulating material, closes up the pores, and prevents 
the possibility of its separating, or of any air getting into it. 

In covering wire with india-rubber, I lay on coatings or fillets of 
india-rubber longitudinally, and in a warm, plastic state, under 

at pressure. 

Asindia-rubber and gutta-percha are partial absorbents and liable 
to decompose, I protect them by coatings of collo‘ion and gum, and 
also by curing them, which have the effect of rendering them 
arr non-absorbent, and not liable to injury by abrasion or 
tropical hea's. 

As:an outside protection, and to prevent kinks and tensile strain, 
I employ longitudinal strands or tibres (rendered impervious to 
moisture) embedded in, and tirmly held together by, the insulating 
material. 

The advantages of laying on coatings of gutta-percha by the dry 
process, will be apparent to all practical electricians, over the 
ineffectual system of passing each coat through water; also of 
covering the wire with longitudinal coatings or fillets of india- 
rubber, over the system of spirally winding them round the wire, 
making a join every quarter of an inch. 

India- rubber, cured, may be punctured several times in the space 
of an inch without admitting any water to the wire, from its 
superior power of contraction. To the public, this is a matter of 
the utmost importance, inasmuch as one pin hole in a cable, such as 
the Atlantic, would render it unserviceable. 

I may add that, for the last two or three years, I have strongly 
advocated the construction of telegraphic cables on the above 
principles. 

In conclusion, I beg to state that an arrangement is being made 
for giving a premium of £1,000 to the inventor of the most suitable 
cable for deep sea lines, which must be impermeable under a 
pressure of 4 tonson the inch. I will send you further particulars 
in time for your next impression. J. MAcInTosH. 

Jan. llth, 1860. 


Sir,—As a constant reader of your valuable journal I beg leave to 
reply to a long article in your journal of the 23rd of last month. I 
have been prevented replying before; 1 do not like anonymous cor- 
respondents, as it appears that they are afraid to let their names be 
known, or that they cannot carry out their opinions. In the latter case 
I think it is with “Insulator,” who talks a great deal against a valu- 
able gum he knows little about, or he would not have been so partial 
to another. It is not the first time he has written in the same strain in 
the scientific journals. Now, to the charge he brings against gutta- 
percha as an insulator he says, let any one go to the telegraph stores 
and judge for themselves. If you do so you will “oe 
wire that has done its work and for sale as old wire. You will see 
it as made twelve years past down to the present time. I will 
allow some becomes affected more than others, owing to the mineral 
or chemical action when laid down. You'will likewise see india-rubber 
that has been used (and of which he talks so much about) perfectly 
decomposed ; it cannot stand the action of heat or oxygen any more 
than gutta-percha; in fact, you will see Silver's much-vaunted 
india-rubber wire perfectly decomposed before jt leaves the works. 
Although I grant india-rubber is the best insulator as a 
pretty experiment, yet, if put to the test of paying-out, or if 
any strain be put upon it, it will all strip from the wire owing to its 
elasticity. Why he should borrow other people's ideas I know 
not, but from first to last (except the boiling) there is no novelty in 





| the process, the late Mr. Walter Hancock, Mr. Nickels, and others, 


having made precisely the same. If he wishes to see perfectly pure 
gutta-percha he can satisfy himself by calling on Dr. Cattel, of No. 30, 
Euston-square, who will show him his purived gutta-percha; or at 
the West Ham Percha Works, Smithtield ; or atthe Telegraph Stores, 
Camden-town, where his fears about a most useful gum will be 
immediately dispelled. ‘Trusting to your known impartiality, I 
have to beg your insertion of this in defence of a gum whose pro- 
perties have yet to be fully developed. Tuos, Rapciirre. 


MAGNETIC VARIATION. 


S1r,—In reply to “ Engineer,” who, in your publication of the 
24th ult., asks for a method for the calculation of the variation of 
the magnetic meridian from the meridian of any given place, I 
would remark that his question can be only approximatel answered, 
viz., by taking the bearing of the true magnetic pole from the 
true north for any given place. 1 believe that the locality of only 
one of the two Arctic magnetic poles is known: for that there are 
two Arctic magnetic poles of ditlerent intensities is now a fact I 
believe fully established. The following transcription | on 
this point is from the second volume of “ Natural Philosophy, 

Library of Useful Knowledge, article, “‘ Magnetism: "— 





“M. Hausteen was led by a more careful consideration of the 
slight apparent deviations which had been noticed, and of the general 
disposition on the globe of the lines of dip and variation, to infer 
the existence of a second point of principal magnetic action in the 
nerthern hemisphere. This fact may now, indeed, be regarded as 
fully established by his recent observations; the isodynamic curves 
being found to arrange themselves systematically round two poles, 
the one in Hudson's Bay and the other in Siberia ; and to be 
governed in the courses which they follow, partly by their distances 
respectively from these points, and partly by a disparity in the abso- 
lute attractive force at the points themselves; the maximum 
intensity in Siberia appearing to be weaker than that in Hudson's 
Bay, and existing at a point situated in longitude 102 deg. east of 
Greenwich.” 

There are local circumstances connected with the earth’s surface 
electrical currents—with the unequal distribution of temperature— 
with ferruginous and other metallic deposits, which very probably 
divert the surface electrical currents very irregularly in their course 
towards the Arctic and Antarctic regions of the globe. so that it 
would be very difficult, even if the localities of all the earth's magnetic 
poles were known, to be able to calculate with exactitude the variation 
of the compass needle for any particular place. 

When my theory of thunderstorms occurred to me in 1848—and 
which I communicated to the late Andrew Crosse, Esq., who ex- 
pressed a very favourable opinion of it, and who gave me the 
result of his observations on such storms, showing that we both in 
the main — agreed. the only difference being in his zones or pairs 
of zones alternately positive and negative, which he, doubtless, inferred 
from the electric action on the wires he operated with; whereas my 
theory showed a regular series of alternate positive and negative 
electric action from the centre to the circumference of a thunder- 
cloud—I was naturally led to infer that the source of the earth's 
magnetism is in the sun's rays, that the ditlerence of temperature 
which they induce between the equatorial and polar regions of the 
earth causes the heat to gain its equilibrium of temperature, to 
assume, as in the thunder-<loud, its electrical functions, and to flow 
through the earth’s surface towards the points of lowest temperature, 
or in other words, magnetic poles. I read a meteorological work 
about two years ago, I think by a German professor named Kent or 
Kant. who also sta'ed that the magnetic poles of the earth are 
believed to be the points of lowest temperature, thus contirming my 
opinion. 

It is very reasonable to infer from this theory that the magnetic 
poles will fluctuate from their true places more or less as the tem- 
perature fluctuates in their mean positions. For instance, suppose 
the centre of an extensive rain or snow-storm to be passing—not in 
the magnetic meridian of the place of observation—over the north- 
western arctic magnetic pole; the magnetic needle would doubtless 
be deflected first on one side of the true magnetic meridian, and then 
—when the centre of the storm had passed the magnetic pole—on 
the other side. The magnetic needle has been known to act thus 
within a short space of tine, which action 1 am strongly led to 
believe was thus caused. 

If. however, we take into consideration the electric currents of 
various intensities, induced by di*erence of temperature between 
the equatorial and the polar regions of the earth—which theory 
induces me to believe are in constant action under the earth's 
surface in their course from low to high latitudes—then, it appears 
to me, that the calculation of the variation of the compass-needle, 
even by approximation, cannot be relied on. I need scarcely 
mention the minor importance of the deflections of the compass- 
needle, caused by the electric action of the aurora borealis; but 
even these, 1 am inclined to believe, would be considerable in high 
latitudes. notwithstanding the great increase of magnetic intensity 
in such latitudes. 

By taking the sun's rays as the primary source of the earth's 
magnetic action; and the range of the magnetic equators as contined 
between the two tropics; then taking electric induction on the 
earth’s surface as caused by difference of temperature, decreasing 
east and west, north and south, from the sun's magnetic meridian 
altitude, it appears to me clearly apparent that the curvature of the 
earth’s equatorial electrical magnetic curves at once becomes mani- 
fest. As the temperature of the earth’s southern magnetic poles is 
lower than that of the northern magnetic poles, there will obviously 
be a higher degree of electrical intensity about the former than 
about the latter; and that, therefore, the former may not be in- 
appropriately named the positive, and the latter the negative elec- 
trical magnetic poles. That the earth’s surface is a good conductor 
of galvanic electricity, is evident from the fact of the known action 
of the electric telegraph. 

The cause of the general electrical magnetic action of the earth 
appears, therefore, to me as evident as the demonstration of the geo- 
metrical proposition, that the three angles of a plane triangle are 
equal to two right angles. 

I grant that there are some conditions of electrical action on mag- 
netic needles which appear to me inexplicable; as, for instance, I 
cannot understand the cause why a galvanic current of electricity 
sent along a wire parallel to the magnetic needle, and above it, from 
its north oy over its south pole, should cause the north pole of the 
needle to be deflected towards the east, and the reverse electrical 
actions. I should very much like to know whether the same power 
of battery under the same conditions of distance and posi ion of the 
galvanic conducting wire acts the same in all parts of the earth? 


Derby, January 9th, 1860. Wm. STrEvsnson. 





RAILWAY TRAIN SIGNALS. 


Srr,—Referring to your graphic and well-timed leader in impression 
of 6th inst., it is high time that some appliance was adopted for the 
safety of the public. I was a passenger per Edinburgh and Glas- 
gow Railway a few months ago, when the mail guard was killed, 
and the mail carriage smashed and nearly thrown off the line when 
entering the Falkirk tunnel ; notwithstanding, the driver's attention 
was not attracted until we had run about five miles, and the guard's 
breaks on all the time. My object more particularly in writing to 
you is, to draw your attention to an instantaneous and unfailing 
means of communication, of which I saw a working model a few 
weeks ago, and which will prevent railway companies from always 
asserting as of late that there is no effective means of communication 
existing. I refer to a modification of an atmospheric telegraph, in- 
vented and patented by Mr. James Macnab, of Glasgow, and is 
simplicity itself. The system adopted by him is to connect guard's 
van and engine by a suitable instrument and bell, connected by 
means of composition gas-tubing below the carriages, each carriage 

being coupled by flexible india-rubber tubing, which hangs in a 

festoon form, for resisting the jerks or strains of the same. If neces- 

sary, every compartment or carriage could be fitted up with a 

hollow india-rubber ball, which, being gently pressed upon, can 

communicate instantaneously either way, without in the least dis- 

turbing the other connections, and is immediately ready for signals 

again. From foregoing faint attempts at description, its principles 

and importance will, I think, be obvious, and merits adoption from 

its ? meng + A PracticaL Man. 
lasgow, Jan. 9th, 1860. 

[It may occur to some of our readers to ask what would be the use 
of Mr. Macnab’s system of communication between the guard and 
engine-driver, after the guard had been killed, as in the unfor- 
tunate occurrence mentioned by our correspondent. The appa- 
ratus proposed is not so simple and probably not so effective as a 
cord and bell, which is all that is wanted.—Eb. | 





New SreamsHip ror tHe American TrapE.—Messrs. Tod and 
Macgregor have contracted with Messrs. Handysides and H 
managing owners of the Anchor Line of Steam Packet Ships trading 
between the Clyde, Canada and New York, to build a tirst-class 
steamship to run in connection with the steamers United Kingdom 


and “> Bell The aw ap pd i a 
to the United Ki m, well known for the rapidity passages 
and superior caliicendlr didn dtandioke 





24 








I. AND Rk, 


ui 


Vv 


Fic. 1 is a side elevation, and Vig. 2 a plan of a locomotive 
or traction engine, constructed accordin, 
Il. and R. Blackburn, of Long Eaton, Der' A, A, is the large 
travelling drum whicb is connected to trunnions A}, Ai}, by means 
of arms or spokes B, B, meeting in central bosses Bi, Bi, ey 
which the trunnions A!, A4), pass. The extremities a!, a", of the 
trunnions pass through and support the frames C, C, to which are 
firmly secured the longitudinal ms C1, C!, on which the engine 
rests. The beams C!, C', are strengthened with iron plates, and the 
drum A is strengthened by the T-rings E, E, which pass entirely 
round it. The boiler E' is supported by the inner ends of the 
trunnions, as shown in Fig. 2. The surface of the drum is composed 
of corrugated metal plates D, D, the spaces formed by the corruga- 
tions being filled in by timber G, G, in order to strengthen the 
metal corrugations an ae yon them from collapsing; H, H, are 
bevel toothed wheels bolted on the exterior T-iron rings of the 
drum, into which toothed wheels, bevel pinnions I, I, gear, which 
cause the drum to revolve, as will be hereafter described ; E! is a 
boiler which is supported upon the trunnions A!, A‘), in the middle 
of the frame; K is a pipe by which steam is led through the 
trunnion A! to the cylinders L, L, of the engines; M, M, are the 
piston rods, which are jointed to the cranks N, N, that drive the 
main shaft O, which carries at its ends bevel wheels P, P, that gear 
into the bevel wheels Q, Q!, which communicate rotary motion to 
the bevel pinions I, 1, which gear into the toothed wheel attached to 
the tr alien drum, and so cause it to revolve; R, R, are clutches 
provided with hand levers R!, R}, for throwing the pinions I, I, in 
and out of gear, in order that the engine may be employed for other 
purposes than driving the drum; S is a pipe leading to a gauge S , 
for indicating the height of the water in the boiler E!; T is a foot- 
plate or platform, which is supported by the main frame C! and the 
guide wheel U. In addition to this guide wheel a roller or cylinder 
is used when travelling over soft land. This guide wheel is con- 


nected by a frame U! with a vertical shaft that carries a cog-wheel | 
V, into which a pinion W gears. This pinion is attached to a | 


vertical shaft X, which carries a hand wheel Y by which the whole 
machine is guided. The boiler E! is supplied with water through 
the trunnion A'!, opposite to that which supplies the cylinders with 
steam; Z is a water tank, which receives the steam from the 
exhaust, and contains a supply of water for the boiler. Z! is a 
coupling chain for connecting implements of culture or other 
apparatus to the engine. 








Sovrn Kexsincton Musrum.—During the week ending 7th 
January, 1860, the visitors have been as follows:—On Monday, 
Tuesday, and Saturday, free days, 8,308; on Monday and Tuesday, 
free evenings, 5,896. On the three students’ days (admission to 
the public 6d.), 1,422; one students’ evening, Wednesday, 292.— 
Total, 15,918. From the opening of the Museum, 1,215,862. 


LANDSLIP ON THE VIENNA AND Trirste Raitway.—A recent 
letter from Vienna says:—* A day or two a mountain between 
Barcola and Grignano began to slip, and this morning the Wiener 
Zeitung announced, that in consequence of the fall of some rocks the 
railroad communication between Grignano and Trieste had been 
interrupted. For the moment persons going from Vienna to Trieste 
eannot get beyond Nabresina by rail.” 
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BENNETT’S CARDING ENGINES. 
PATENT DATED 1ltH May, 1859, 
| Tue nature of this invention by Thomas P. Bennett, of Gilnow 
| Mills, near Bolton-le-Moors, consists in an improved mode of or 
| apparatus for collecting the dirt, dust, and flyings that are liberated 
from cotton and other fibrous materials during the operation of 
carding. 


FIG, ~ 














| Fig. 1 is a sectional elevation of the principal parts of a carding 
engine to which the improvements are applied; Fig. 2 is an end 
elevation; and Fig. 3 a plan of the same. a is the main cylinder, 
and b the doffer, both of which are constructed in the usual manner ; 
cis an endless belt or creeper, made by preference of thin strips of 
wood fixed to straps, but which may 


are ———— in adjustable bearings fixed to the brackets f, which 
are bolted to the side-frames of the carding engine. The creeper c 
has a slow motion imparted to it in the direction of the arrow, in 
Fig. 1, by a toothed chain passing over the pulley cl, which toothed 
chain is driven from the drum that gives motion to the top flats, as 
shown. 

When the carding engine is at work, the loose dirt, dust, and 
flyings that are thrown off by the main cylinder, are deposited upon 
the creeper c, and as the creeper passes over the roller d, they are 





with flannel; or the dirt, dust, and tlyings may be removed from 
the clearing roller g by a dotting-comb, or other suitable apparatus. 


Tue Regent's Canal has cost about £900,000, and in the half-year 
ending with last September carried 721,846 tons of goods. 


made of flannel, or card | 
teeth. This creeper passes over the rollers d and e, both of which | 


collected on the surface of the clearing roller g, which is covered | 


Great AmentcAN Cannoy.—The American Government has 
recently had cast, at Pittsburg, a cannon weighing upwards of 
thirty-tive tons. This great gun is named the “ Floyd.” We have 
not learned that it has yet been submitted to proof, although the 
casting was pronounced a ‘complete success.” 


Unirep States Navav Coatine Sratioxs.—Advices from the 
Isthmus of Panama state that a United States naval agent had 
arrived there on a mission to examine and report upon eligible 
locations for naval coal depdts. He was to proceed to Valparaiso, 
thence to San Francisco, the Chinese and Japanese ports, thence to 
Egypt, and home by way of England. 

New York Steam Mar Live to Brazru.—Intelligence has 
reached us from Washington that we are at last to have steam com- 
munication with the most important country in South America. It 
| is just fifty years since the first cargo of Rio coffee landed in the 
| United States, and fifty-one years since the ports of Brazil were 
thrown open to the trade of the world. England, France, and 
| Portugal soon availed themselves of this opening to have regular 
| lines of sailing vessels to the East Coast of South America, but our 

country has never had systematic communication of any kind with 


~ | Brazil:—New York Journal of Commerce. 


; _ Enciish ENTERPRISE IN THE STATE oF New York, U.S.—The 
| New York Times states that an English company has purchased the 

entire interest of the late Mr. Archibald M‘Intyre in the Adirondack 

Ironworks, in the northern part of the State of New York. Recently 
| a commission from the company visited the spot, with Mr. Thomas 
| Paxton, engineer of the Crystal Palace at Sydenham, to ascertain 
| the practicability of constructing a railroad from the works down 
| to Fort Edward, to which point it is proposed to take the ore to 
Albany, forthe purpose of smelting. Mr. Paxton is convinced of 
| the feasibility of the proposed plan, and will report in its favour. 


| 
| Screw Fastenincs For Sutprs.—Several nautical authorities 
| having criticised unfavourably the mode of construction of the new 
| steamer, Pawnee, built for the United States Government, by Mr. 
J. W. Griffiths, that gentleman has published a full description of 
the steamer in the Washington Union, from which we quote the 
following in regard to her fastening. He says:—‘ There are persons 
who have objected to screw fastenings, but some of the largest mail 
steamers have their engines fastened down to their keelsons with 
wood screws. There is no other fastening which will hold railroad 
cars, stages, and light vehicles for road service. They have been 
proved to be better than rivets for all such service in securing iron 
on weed. Why isthis? Simply this: whether the wood is below 
the water and swells, or above the water and shrinks, the threads 
| are held with increased tenacity. This is not the case with rivets ; 
| if the wood shrinks, the ring or burr of the rivet becomes loose, and 
many such may be found on board of every ship in the Navy. If 
the jar of a railroad will not cause the screws to work out, surely 
| they will not come out of a ship, where there is no such tremulous 
motion experienced. It is but too well known that copper bolts, how- 
| ever hard they may be driven, lose their original drift very soon. It 
is to obviate this defect in copper fastenings that copper as well as 
iron screws were introduced in the Pawnee. No man whose judg- 
ment is of any value in mechanism will dare assert that copper or 
| iron screws are not a better and safer fastening than bolts driven by 
| hand, and depending for adhesion on the fibre of the wood.” 








Jan. 13, 1860. 
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TO CORRESPONDENTS. 


*,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases ly advertisements, which, we are sure our 
— agree with us, should be excluded as much as possible from this 
umn. 

Divine MACHINERY.—<A correspondent is referred to Messrs. Siebe, of Denmark- 
street ; Messrs, Heinke, of Great Portland-street ; or, Mr. Barnett, Forston- 
street, Hoxton. 

A CORRESPONDENT who desires the first five numbers of THE ENGINEER of 1859, 
is informed that they are out of print. 

_ u and all other coins cre punched out, as you suppose, just as 
medals are punched in a press. 

If “Steamship” will send us his address, we will forward him a note we have 
received for him. 

B. P. T.—Mr. Simpson has had the Copenhagen works in hand, and Mr, 
Hawkesley those of Stockholm and Bridgetown, 

Youre ENGInzER.—Main on the Marine-engine is a good book, and Templeton's 
Engineer's Pocket-book, and his Workshop Companion, you would flud very 


useful. 
R. 8. (Cork).—The lectures towhich you refer are out of print. Mr. Fairbairn, 
er, proposes to embody them in a new edition of ‘ Information for 
Engineers,” which hehas in hand, and of the publication of which, no doubt, 
notification will be made through our columns, 

8. D.—Cnless you have sone very favourable prospects at home, we think you 
might turn your attention to India with advantage, We consider that India 
offers a vast fleld for engineering talent, and if you Jeel that you can prepare 
yourself 6o as successfully to pass the examination, we should advise you to do 
80. The item to which you call attention relates to original designs for the 
works indicated, and are required to test the capacity of the candidate, as 
regards construction and originality. 

C. J. F.—Water-tube boilers have been frequently proposed, and are, indeed, 
in extensive use. The Barl of Dundonald was among the first to urge their 
introduction, They are extensively used in America. In October, 1857, we 
illustrated an American locomotive boiler in which water-tubes were employed, 
with the fire circulating around them. Water-tube boilers are also in general 
use in the American naval and mail steamers, and in most of the steam sire- 
engines in use in that country. 





DUMB WAITERS. 
(To the Editor of The Bnginees.) | 
Sir,—Can you inform me what is the most simple and cheapest construc- 
tion of a dinner-hoist, or the principle of the hoists at the eating-houses in | 
London, I require to convey the dishes from the kitchen floor to the floor 
above of a private house. H. D. 


DIAMETER OF SHAFTS. | 

(To the Bditor of The Engineer.) | 

S1r,—Will any of your correspondents be kind enough to give me a simple 

rule for calculating the diameter of wrought iron shafts, when the speed is | 

given ; also the horse-power used to drive them. If they will give me an 
example in point they will greatly oblige A MILLER. 








| 
PRESSURE OF CLAY THROUGH ROLLS. | 
(To the Editor of The Engineer.) 


§1r,—Will any one of your correspondents greatly oblige me by supplying 

me with a rule to calculate the pressure given to clay confined under rollers, 

the distance apart of the rolls being given, and the area of the escape 
J. J. 


passage. 
January 11th, 1860. 








VARNISH FOR METAL. 
(To the Editor of The Engineer.) 
Str,—Can any of your readers inform me of a transparent varnish for 
covering bright metal? I have a large steam engine that is finished off 
bright, and being placed in a damp situation, on a —— of weather, the 
iron attracts the moisture, and causes a large amount of labour to kee) off 
the rust. If a suitable varnish could be found, it would prove of great 
service. A SUBSCRIBER. 





WEIGHT OF LOCOMOTIVE BOILERS. 
(To the Editor of The Bngineer.) 


§1r,—Will you, or any of your numerous correspondents, oblige me by 
stating how to calculate the weight of a locomotive boiler, inclusive of 
angle iron, rivets, copper fire-box, and stays, the boiler plates being g-in. 
thick ? . ZARA. 
[We know no rule by which you can calculate the weight. You may take the 
weight at &tons for a full size engine. Perhaps some of our correspondents 
may help you.) 





PURIFIED GUTTA-PERCHA. 
(To the Editor of The Engineer) 
Str,—I have enclosed for your inspection a small sample of Dr. Cattel’s 
purified gutta-percha. It is the most extraordinary production of the day, 
working up more like vegetable ivory than any other known substance, 
being perfectly white, and not more expensive than the ordinary gutta- 
rcha. THomMas RaDCLiFFE. 
Bream’s-buildings, Chancery-lane. 
[Jt is quite true. The specimens sent are very extraordinary.] 


HYDRAULIC PACKING PRESS. 
(To the Bditor of The Engineer.) 
S1r,—I shall feel obliged to any of your corr 
the following questions :— 
1. What size of table is usually employed for a hydraulic press for com- 
pressing hay for shipping p' ? 
2. What is the total pressure required of such a press ? 
3. How much is the hay usually compressed in volume? 
Loudon, January 11th, 1860. 
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P for ers to 


M. R. 





RE-PATENTING INVENTIONS. 
(To the Editor of The Engineer.) 

81r,—I am sorry to be compelled to inform Mr. Turner, of Mile-end, whose 
patent steam engine you illustrate and describe in this week's impression, 
that if he reters to & Enoinerr of July 8th, 1859, p. 32, he will find 
specitication of patent for improvements in steam engines, where circulat- 
ing or “ agitating ” apparatus as applied to surface condensers, and also the 
ble vessel attached to the ends of vertical tubes of surface condensers, 

to enable the tubes to expand on the application of heat, is secu’ 

Foxhole Collieries, Swansea, January 9th, 1860. 





F. W. T. 





ELECTRIC BATTERIES. 
(To the Editor of The Bngineer.) 

S1r,—I have a battery, consisting of twelve cells, acted on by alum water ; 
it is p in an attic storey ot the dwelling-house, and during the late frost 
the battery ceased to act, the saline water being all congealed. After the 
frost, the action of the battery was so weak that I could not transmit a 
message, though the distance does not exceed three-quarters of a mile. I 
afterwards put fresh alum water into seven of the cells, leaving the remain- 
ing five filled with the water that had been frozen; but still the action was 
not stronger. I was therefore obliged to empty all the cells, and pour fresh 
water in, and now it works well. If any of your electrical correspondents 
will kindly explain all this for me I shall feel obliged. INTERROGATOR. 


“THE PRACTICAL DRAUGHTSMAN.” 
(70 the Editor of The Engineer.) 
Sirn,—A_ mistake in the ‘Practical Draughtsman, or Book of Industrial 
Design,” translated from the French by William Johnson, C.E., has led me 
into @ miscalculation, from which I should like to guard others. Premisin; 
that a kilométre is equal to about *62 of a mile, you will be surprised to fin 
on one of the first pages of the above-mentioned work the following :— 
“ _ §'49°7109 furlongs. 
10 hectometres = 1 kilometre = { phy 
10 kilométres = 1 myriamétre = 62°1386 miles. 
This does not seem to be a mere mistake of the type-setter, for it goes 
down the column, and is not noticed in the table of errata. 
Newcastle-on-Tyne, January 9th, 1860. J.W. R. 





GREAT EASTERN DRAWINGS. 
(To the Editor of The Engineer.) 

Stx,—Having observed a paragraph in your impression of the 30th ult. 
headed ‘‘ Mechanical Draughtsmmen,” in which reference is made to the plans 
of the Great Eastern in Mr. Russell’s office, I shouid feel much obiiged if 
you will communicate to me, thr ugh the columns of your paper, the name 
of the gentleman by whom the plans in q jon were prepared ; and also 
if you will inform me whether he is employed by Mr. Russell solely, or 
whether he is in the habit of preparing drawings of a similar description 
for other parties. H.C. 

We do not know who made the drawings ; all we know is, that they are beau- 





SUBMARINE TELEGRAPHY. 


$mx,—In reply to “‘B. P.” :—Ist. One wire is used. At each end in the 
earth is the positive metal zinc, in contact when at rest with the wire. A 
reverse key at either end brings the ~— in contact, and induces voltaic 
action through the two instruments. Of course every station has its zinc 
and graphite. 2nd. The terminal plates must be in el lytic 

with the earth, not buried, and they must be excited, but in what way I 
have not yet determined. Dilute sulphuric for the zine, and pure nitric for 
the graphite, would give the greatest intensity ; but the latter is expensive, 
a hope to find something cheaper and as efficient. S, OWEN. 

January 9th, 1860. 








THE MOON’S ROTATION. 
(To the Editor of The Engineer.) 


S1r,—The most simple and easily understood method of proving that the 
moon does turn on its axis seems to be the following :— 

The question of course is, 
whether the moon in traversin 
its orbit from M to M! has turn 
on its axis, keeping at the same 
time the same face to the earth, 
E, during its transit. 

Now, suppose, first, that M be A 
turned half round without chang- 
ing position otherwise, I say it 
has turned half round on ifs axis. 

Secondly. Suppose M be made 
to move along the straight line ; 
A B into the position M1, I say it E, Earth; M, Moon; MO, Moon's Orbit. 
has not turned on its axis, although it presents the opposite face to the earth, 

Thirdly. Suppose the moon M, with the rigid radius A C passing through 
it, to move round the orbit M O from A to B, keeping, of course, the same 
| face to the earth during its transit—I say it has turned half round on its 
axis. For if M be turned half round by the rigid radius A C on centre g, it 
cannot be denied that it has turned half round on its axis g, and being thus 
turned half round if it be now moved along A B on to centre A, it would 
not on that account the less have turned half round on its axis. 

This seems to prove that the moon, in traversing its orbit round the 
earth, keeping (as it does) the same face always turned to it, turns once on 
its axis during such revolution. GEORGE SPENCER. 


vo 











NAVY ENGINEERS. 
(To the Editor of The Engineer.) 


| §1r,—I humbly beg leave to ask you the following questions :—Is it likely 
| I could get in as an assistant-engineer in her Majesty's service, being 30 


years of age, and a pattern maker by trade? Could an M.P. give me any 

assistance? Which rule in arithmetic to practise, and what book to study, 

for to pass an examination? Which of Templeton’s books would be most 

useful to me, being not a great arithmetician ? Ww. W. 

(We cannot answer your questions categorically, net tnowing your capabilities, 
but we will detail the necessary qualifications and you shall judge for yourself, 
A candidate jor examination must be able to keep accounts, make rough 
sketches of engines and boilers, be able to produce certificates of servitude ina 
JSactory, or provide other proofs of his acquaintance with engine work, and of 
his practical abilities as a mechanic, as well as testimonials of good conduct 
and character, He must understand the general principles of the engine, and 
be acquainted with the names of the various parts, and their uses, His duties 
will require him to be able and willing to exert hiinself practically as a work- 
man, either in driving the engine or packing, repairing or adjusting the 
various working parts of the machinery, and making good the defects of boilers, 
Candidates are examined in mathematics as well as mechanics, and those 
having some knowledge of these sciences are preferred. If vou think you can 
answer to all this, and can besides flul a member of Parliament to support 
your application, your chances will be much improved. ] 





MEETINGS NEXT WEEK. 


InsTITUTION OF CiviL ENGINEERS.—Tuesday, January 17, at 8 p.m., 
continued discussion upon Mr. Grantham’s paper “ Oa Arterial Drainage 
and Outfalls,” 

Society or ARTs.—Wednesday, January 18, at 8 p.m., “ On Science in our 
Courts of Law,” by Dr. Angus Smith, F.R.S. 


CIVIL AND M&CHANICAL ENGINEERS’ Society, St. Thomas’s School-rooms, 
Arbour- street East, Stepney, E., Wednesday, January 18, at 7.30 p.m., 
“ On Hydraulics and Hydrostatics,” by Mr. J. J. Platts, 


Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence, The line averages nine words ; 
blocks are charged the same rate for the space they fll. All single advertise- 
ments from the country must be accompanied Ly stamps in payment, 

Tue ENaineer can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. Bennarv Luxton; all other letters and 
communications to be addressed to the Editor of THR ENGIN@BR, 163, Strand, 
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THE GREAT EASTERN, 


THE proceedings of the Great Ship Company, whilst fur- 
nishing much amusement for those who have neither an 
interest in nor sympathy for their undertaking, are any- 
thing but encouraging to those who still hope for useful 
commercial and scientific results from the Great Eastern. 
On Wednesday the proprietors had a stormy meeting, at 
which the directors, after making their report, tendered 
their resignation, the only proceeding, it appears, in which 
they have ever been or are ever likely to be unanimous. 
Mr. Hawes, however, was determined that they should not 
get off so easily, and so he insisted that, before the accept- 
ance of the report, a committee of investigation should be 
appointed, on which committee he proposed to serve. His 
motion being negatived, he demanded a poll, the result of 
which will not be known until Tuesday; but, whether 
before or after the acceptance of the report, a committee is 
certain to be appointed. The directors have rendered their 
administration memorable by mortgaging the big ship for 
£40,000, the money being obtained from “ friendly 
sources” at the rate of 7} per cent. interest for only 
six months! And they further chronicle the receipt of 
£10,133 from visitors ; so that the exhibition of the vessel 
has actually netted a 3} per cent. dividend (not, how- 
ever, declared and paid) on the capital; of the company. 
The ship, meanwhile, remains, and is likely to remain, 
in statu guo, although Mr. J. Orrell Lever spent all 
last Saturday in inspecting her, in consequence, probably, 
of his offer to and correspondence with the directors. 
Although, as every one is aware, the vessel is not yet fit 
to go to sea, she can doubtless be completed in a snort time 
and for a moderate sum of money. The real problem, we 


apprehend, unless the ship should finally be chartered, is 





ly done. If the draughtsman will send us his name we wil! forward it to 
correspondent. | 


what to do with her. The directors have never yet shown 





that they could command a cargo or a fair passenger-list, 
either for an American, an Indian, or an Australian voyage. 
The public have lost all faith in the capability of the ves- 
sel to attain any extraordinary speed, and a somewhat ego- 
tistical letter which Mr. Scott Russell has published, 
asserts that there was never any expectation, on the part 
of the original Ln gery of the Great Eastern, that her 
rate would ex 144 knots. The principal reliance, 
therefore, of the proprietors must be upon the possible 
ability of their wnat to ship cargoes and passengers at 
rates —_ much below those quoted for other steamships. 
It would need a considerable inducement, in the way of 
low rates, to detain goods and passengers in England 
until the accumulation was sufficient to make up a fair 
lading for a 20,000 ton ship. There is the chance, of 
course, that, in the distress of the proprietors, Government 
may come to their aid and take their property off their 
hands, perhaps at £4 or £5 per ton. 


When a new board of directors will be elected, and of 
what material it will be composed, no one can at present 
tell. We only hope that, in any event, the ship will be 
fitted for sea as soon as possible, and sent off, anywhere, so 
as to test her chances of regular and profitable employ- 
ment. The experiment which has been begun must be 
completed, As to the ultimate result, we have stated our 
opin:on on previous occasions. A great deal has been 
said about the low proportion of horse- power to tonnage 
in the Great Eastern, but, as the proportion of horse- 
power to the area of immersed midship section, which is 
what really governs the speed of the vessel, is not less than 
in other full-powered mail steamships, we believe the pro- 
prietors will find it to their advantage to work the vessel 
with one-half her present power. If 2,600 horse-engines 
will work her at 14} knots, 1,300 horse engines will give 
11} knots, which is as high a speed as the owners are 
likely to find profitable. In the end, their best course will 
lie in removing both the paddle and screw-engines, and in 
substituting a pair of vertical cylinder screw-engines, of 
1,250 horse-power in their place, driving a 30 ft. Griffiths’ 
screw, which, with its upper part 6 ft. out of water, would 
be more effective than a 24 ft. screw fully immersed. These 
engines should have boilers of totally different proportions 
from those now in the vessel, and should work at least 
45 lb. steam, expanded from one-tenth the stroke, and dis- 
charged into a surface condenser. With such an alteration, 
1,000 tons of dead weight of paddle engines and boilers 
would be saved, as well as that of the coal required to work 
them; the ship would be in a condition to use her sails to 
some purpose, and an uniform rate of 11} knots could be 
maintained (working 4,000 indicated horse power) with 90 
tons of coal daily. At this rate, 10,000 tons of coal would 
last for a voyage to Australia and back, with a saving of 
at least 2,000 tons of cargo space for additional freight. 
It was only by a reduction of power of this kind that it 
became practicable to work the Great Britain with any 
degree of commercial success, and now, with new directors 
and a new engineer, the Great Ship Company should adopt 
a similar course, the only one which is likely, as far as we 
“woe! see, to place their property upon a safe commercial 

asis. 


THE WHITWORTH RIFLE, 


WE believe there has been some intention on the part 
of the Government to appropriate twenty thousand pounds 
to the ype me of one thousand of Mr. Whitworth’s rifles, 
with the object, we presume, of giving that weapon a fair 
and decisive test in the military service. Twenty pounds 
is a good deal of money for a rifle; but the Whit- 
worth rifle is of a necessarily expensive construction, and 
perhaps that sum would not, on an order for only a thou- 
sand of these arms, leave more than a fair profit upon their 
manufacture. However this may be, and whatever may be the 
individual opinions of experts as to the merits of the Whit- 
worth rifle, it has certainly attained results worthy the atten- 
tion of Government, and a thorough and decisive experiment 
on their part is as legitimate in this matter as in that of great 
mortars, steam rams, and other similar objects upon which 
large sums of public money have been and are still being 
expended. The only question to be determined by the Go- 
vernment, before taking any action in the matter, appears 
to be that of the sufficiency of the results thus far attained 
with Mr. Whitworth’s rifle, to justify the risk of an experi- 
ment. Upon this point we have no doubt whatever. These 
results, as we have already said, are certainly worthy the 
attention of Government, which in such matters must make 
its own experiments at its own cost. Whether a thousand 
rifles are enough or too many for the purposes of the test, 
is a question which, we consider, can only be competentl 
discussed by the authorities of the War Department. e 
have no opinion to offer in the matter. But if a thousand 
Whitworth rifles are to be bought, we believe Mr. Whit- 
worth to be the only proper person to furnish them. 
Not only is this rifle Mr. itworth’s own inven- 
tion, but he is infinitely better prepared than any one else 
can be to manufacture it for use. A test of the Whitworth 
rifle—if any rifle, made at Enfield or Woolwich, or by a 
London or Birmingham contractor, nominally upon Mr, 
Whitworth’s plan, were to be considered as a standard 
Whitworth rifle— would be unjust both to the invention 
and the inventor. It only remains tor the Government, 
whilst allowing to Mr. Whitworth the monopoly of supplying 
an experimental lot of his own rifles, to obtain this lot at 
a fair price; and it is worth Mr. Whitworth’s while, for 
the sake of such an experiment, to supply his work at such 
a rate as will not remove the inducement to make that ex- 
periment, 


We have called attention to this matter for the purpose 
of noticing a recent article in the Morning Chronicle, which 
article, whilst it is pervaded by an evidently hostile animus 
towards Mr. Whitworth and his invention, abounds in fulse 
statements and false logic, which only become plausible 
under an accompanying protest against squancering public 
money—a protest which, as a resource in an argument, is 
almost always effective with the public, and often sufficient 
to cover up any amount of reckless assertion and unwar- 
rantable deduction. The Chronicle observes :— Everybody 
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we presume, has heard mention of Mr. Whitworth, of Man- 
chester, in connection with a certain sort of small arm. If 
everybody has not, the omission, at all events, is not Mr. 
Whitworth’s fault. This gentleman has been particularly 
fortunate in many respects. During the Russian war he 
devised the variety of small arm which bears his name ; 
and, simultaneously with the appearance of the arm in 
question, Mr. Whitworth was engaged by a morning con- 
temporary to fit up a new printing machine of marvellous 
rapidity—a long-range printing machine, as it may be called 
without any great violation of propriety. Now, one of the 
first exploits of this machine was to spread far and wide, 
through the medium of printer’s type and broadsheets, the 
marvels of the gun. We do not quarrel with any inventor, 
or assumed inventor, who can command this sort of notice, 
and who may consider it serviceable; but we should deeply 
regret if eulogy so transparently egotistic as this—eulogy 
unsupported by any collateral testimony—had the power to 
influence a Government grant, or turn the current of reward 
into an improper channel.” 

We do not think our readers will perceive that the fact 
that Mr. Whitworth was employed, no doubt under a 
profitable contract, to construct a fast Hoe printing press 
for the proprietors of the Times newspaper, was any reason 
why the editor of that journal should or did direct public 
attention to Mr. Whitworth’s rifle, at a time when rifles 
were peculiarly the objects of public attention. We do not 
see that the proprietors of the 7'imes were likely to have been 
desirous to overpay Mr. Whitworth for their fast press, 
and we very much doubt if he consented to receive any por- 
tion of the price of his machinery in 7'imes editorial pufting 





—supposing such terms had been offered The next para- | 
graph from the Chronicle is, however, still more ano- 
malous :—“ It was seriously proposed, a few weeks ago, to 
present Mr. Whitworth with twenty thousand pounds for 
a thousand experimental small arms on his principle, if 
We believed, in consequence of an 
outery then made, the scheme had been abandoned, and it 
would please us to believe so still; but a certain ominous 
paragraph which appeared in 4 morning contemporary of 
yesterday, shows us that Mr. Whitworth or his friends are 
still at work, doing their best, apparently, to set aside a 
proposal emanating from the War-otfice—one having for its 
object to mete out abstract justice to Mr. Whitworth.” 

“It was seriously proposed to present,” &c. What does 
this mean? Is the purchase of 1,000 rifles from Mr, Whit- 
worth, at £20 each, when their retail price is, we believe, 
£30 each, “ presenting” £20,000 tothat gentleman?’ If it 
be, every payment under a Government contract is a “ pre 
sent” to the contractor. The Chronicle proceeds :—* ‘The 
facts are well known in technical and professional circles 
that—first, the accuracy of shooting which Mr, Whit- 
worth’s small arm accomplishes is due to the existence of a 
very small bore ; and, secondly, that a powerful objection 
exists to such small-bored small arms for military parposes, 
on account of the diminished space left for the accumula- 
tion of foulness.” 

“Now, the accuracy of Mr. Whitworth’s shooting is not 
due to a small bore, per se; but to the ability, with quick 
rifling, and the consequently rapid rotation of the projec- 
tile, to propel a comparatively long shot, without danger of 
its overturning in its flight. In using a long projectile, Mr. 
Whitworth naturally prefers to make it of small diameter 
to keep down its weight, and the consequent charge of 
powder and weight of the piece from which it is fired. The 
hexagonal bore is also an important peculiarity of Mr. 
Whitworth’s system which has nothing to do with a small 
diameter of bore. Mr. Whitworth argues very reasonably 
upon the advantages of the hexagonal bore, and Govern- 
ment may as reasonably satisfy itself whether his arguments 
have any foundation in fact. The matter may be quickly set- 
tled, although considerable money be involved in its settle- 
ment. A hexagonally bored rifle, with a bore of *557 in., 
which is that of the Enfield piece, would, if the bullet were 
made to turn every 20 in., or even every 40 in., be quite 
as much a Whitworth rifle as if the bore were but °46 in., 
which is what Mr. Whitworth has adopted to keep down 
the weight of the projectile, the charge, and the piece 
itself, The celebrated Jager rifle has a bore of but ‘394 in., 
and an American hunter's rifle has a hardly larger bore, 

Taking up the Chronicle again, .we read: - Now, Mr. 

Whitworth is cognisant of the fact that one of his smali arms 
has been already beaten in a competitive trial with an Enfield 
weapon, grooved exactly like regalation Enfields, but having 
abore no larger than Mr. Whitworth’s own. This is a sig- 
nificant fact, and should make the War-office pause before 
spiriting away £20,000, What we have to announce is, 
that another trial is cm to come off between the small- 
bore Enfield and the Whitworth. Nothing can be more 
fair than this. Let Mr. Whitworth complacently accept 
the result, whatever it may be; condescending meanwhile, 
if he please, to explain the latent novelties embraced by his 
much-vaunted small arm. We are amongst those who 
cannot recognise the existence in it of any new principle at 
all. If there be such, it is latent indeed. Gunmakers, 
long before Mr. Whitworth came on the Champ de Mars as 
an operator, knew well enough that a small bore gun 
would shoot truer and farther than a large bore one. 
These are good qualities, indeed—qualities much to be 
desiderated—but not the only one. ‘Two points still re- 
main to be determined. Will such a gun load easily; and 
can it be fired many times continuously without fouling ?” 
‘To all this, we can only say that, if Mr. Whitworth’s rifle 
has been already sufficiently tested and found wanting, 
there will be no danger whatever that the Government will 
purchase a thousand of these rifles for the purpose of further 
tests. If Mr. Whitworth receives £20,000 at all, it will be, 
we think, upon a contract for supplying a corresponding 
quantity of his rifles, and should these be found really supe- 
rior, it 1s barely possible that, as in the case of Sir William 
Armstrong, Government may propose, and the public may 
concur, in some further nes it 


ENGINEERING AND ENGINEERING ASSOCIATIONS. 


Ovmreaders cannot fail to have observed an increasing ten- 
dency, among the junior members of the profession, towards 





the formation of’ inde 


pendent associations of engineers. 


We are disposed to attach some significance to this move- 
ment, and we certainly regard it with much satisfaction. 
The present influential. Institution in Great George-street 
was a very small affair in the beginning, although its 
founders had actually executed works which would now 
make the reputations of any equal number of engineers, 
Half a dozen members at a meeting was a large attendance, 
and these were quite conscious that they possessed no im- 
portance in public estimation. Engineering was not then 
ad upon as anything more than acraft,and beyond friend- 
ship for each other, and a regard for their calling, engineers 
had no inducement to associate themselves together. The 
Institution of Mechanical Engineers was established under 
better auspices, but it has necessarily more of a commercial 
and less of a professional character than that which distin- 
guishes the organisation in Great George-street. In 1854, a 
“ Society of Engincers,”—identical in name but very different 
in membership from the venerable Smeatonians—was esta- 
blished in London for the purpose of uniting the junior mem- 
bers of the profession resident here. This society has grown 
from a dozen to upwards of 150 members, and there is now an 
average attendance of 75 members at its monthly meetings. 
Many of tne papers read before it are ofa very practical and 
creditavle cnaracter, and the society, we understand, has 
commenced the award of premiums to the authors. The 
members include civil and mechanical engineers prac- 
tising on their own account, and assistants and pupils 
of engitieers, besides manufucturers and scientific men 
collaterally connected with engineering. ‘Then there is the 
“ Association of Foremen Engineers,’ which serves a use- 
ful purpose among its members, and reacts favourably, we 
have no doubt, upon their employers. A still younger 
association is the ‘Civil and Mechanical Engineers’ Society,” 
composed of engineers’ assistants and pupils, and young 
men studying engineering by themselves. This society 
appears to exhibit considerable enterprise, and to have 
made very creditable arrangements for the improvement of 
its members. 
which had just been read before it, upon the rise and pro- 
gress of steam navigation, and which contained much use- 
ful matter with which young engineers should be ac- 
quainted. Other papers, on Hydraulics; Cornish Mines, 
and Machinery; Permanent Way; Steam Boilers; Copper 
Smelting, and Strikes, are announced for the remaining 
evenings of the session. A correspondent has suggested in 
last week’s ENGINEER the formation of a similar associa- 


tion in Ireland, a suggestion which ought to meet with a | 


ready response. ‘The significance which we attach to the 
formation of these associations is this :—we are on the eve 
of important changes in the practice of engineering. Those 
respectable old gentlemen, who were never tired of con- 
trasting the wonderful exploits of the locomotive with the 
achievements of the stage-coaches of forty years ago, are at 
last passing away, and we now have a generation of men 
who have been all their lives accustomed to railways, steam- 
ships, and telegraphs, and who would be glad, no doubt, to 
havesomething better if itcould be produced. The old school 
of railway engineering answered admirably with a public 
which, whilst eager for the excitement of a new speculation, 


was all wonder that a limestone hill could be tunnelled at | 
all, or that viaducts could be built to carry railway trains, | 


and when the entire meaning of such terms as “ cyclopean,” 
“ gigantic,” “colossal,” &c., was exhausted upon 40-foot 
embankments, quarter-mile bridges, 7-feet gauges, 20-ton 
locomotives, &c. &c. ‘The merit then was, not so much in 
executing these works with the greatest abstract skill, as 
in executing them at all. There was generaliy no want of 
money, and the engineer—who conferred a favour in accept- 
ing an engagement—had carte blanche. 'To construct a rail- 
way—it mattered but little where—came to be considered as 
equivalent to investing capital at from 10 to 15 or 20 per 
cent. Those were days when a shareholder would have 
scorned to be illiberal, and would have hardly thought it 
worth his while to quarrel with his engineer, if the cost of 
his works did turn out to be something like three times the 
estimate. The Great Western was estimated at £2,200,000, 
and cost £7,000,000, when fairly brought into use, a sum 
which has since been greatly increased. The Croydon line 
was estimated at £140,000, and cost over £1,000,000. The 
Bristol and Exeter was to cost £1,500,000, which run up to 
£3,500,000. The North Midland, starting upon a similar 
estimate, was got to work for £3,000,000. The Eastern 
Counties was to cost £1,600,000, right up to Norwich ; 
but more than £2,000,000 had been spent before the line 
reached Cambridge. Such results were not to be won- 
dered at when, in one month in 1845, 357 new railway 
projects were advertised, the estimated cost of which was 
£324,000,000, or as much as the entire present actual cost 
of all the railways in the kingdom! We have seen and re- 
pented the financial errors of that period, and we are at last 
able to comprehend the costly engineering blunders by 
which it was pre-eminently distinguished. Although the 
engineers of the time were ready to ridicule Blenkinsop’s 
ideas of locomotive adhesion, they were not themselves 


practically aware that inclines of trom 1 in 100 to 1 in 50 | 


could be economically worked by locomotive power, and 
that wire ropes and all their complicated and expensive 
moving gear were comparatively disadvantageous upon any 
incline less steep than 1 in 10, up which a locomotive can 
carry itself and its own weight of attached load. To bring 
the profiles of their lines to their theoretical notions, over 
600 millions of yards of earthworks have been made upon 
British railways ; seventy miles of tunnels have been driven; 
thirty thousand bridges, including fifty miles of viaducts 
have been built; the actual length of our railways has been 
increased at least ten per cent. beyond what would have 
been necessary upon direct routes; and to maintain low 
levels the most valuable lowland property has been assailed 
at enormous cost, and the most formidable and wealthy oppo- 
sition has been aroused, only to be appeased at an expense of 
something like fifty millions of capital! Owing to the whims 
and narrow views of a few engineers we had at one time half 
a-dozen railway gauges, and the final contest, although in- 
volving immense interests, was sustained upon arguments at 
once more unphilosophical and extravagant than any engi- 
neer could be supposed capable of defending. Upon the lines 
in the west and south-west of England there was no end 


We gave, last week an abstract of a paper, | 


of blunders ; impracticable plans of permanent way were 
put down and taken up; bridges were built which could 
not support their own weight; rolling stock was supplied 
which was found to be better off the line than on; vast 
embankments were raised upon failing foundations, 
requiring more material in their repair than had been em- 
ployed in their construction; the South Devon proprietors. 
were obliged to put their hands in their pockets for 
£400,000 for indulging in experiments on the atmospheric 
system, and a vast number of minor mistakes were made. 
Then there was the double-line mania, which has cost, at 
least, fifty millions of capital, although at the time our 
main double lines were opened there was not one in the 
kingdom which had attained, or appeared likely to attain, 
to sufficient traffic to support a double line. 

The result of all these errors is that we have £325,000,000 
sunk in a little more than 9,000 miles of railway, earning 
an insufficient return upon their cost, whilst the public are 
compelled to put up with inferior accommodations and to 
pay exorbitant fares. ‘To go abroad for a comparison, we 
find the single-line railways of Germany, and especially of 
Prussia, to be altogether the safest in the world, and, not- 
withstanding the higher prices of railway materials on the 
Continent, these works have been executed at a very mo- 
derate cost, and pay much larger dividends than are earned 
here. The Austrian railways and one of the Prussian 
lines—the Magdeburg and Leipsic—pay regular dividends 
of 21 per cent., whilst several other Prussian lines pay 
dividends of from 9 to 16 per cent, upon the share capital 
expended upon them. But, more than this, the aecommoda- 
tions of the Continental railways are altogether superior to 
our own, the second-class carriages being equal to our 
‘first, whilst the fares are but little more than one-half 
| those exacted from passengers on British railways. It was 
| but a few weeks since that the public were apprised, 
| through a letter published in one of the morning journals, 
that the charge for conveying first-class goods from Aber- 
deen to London was £18 per ton, and that an ad valorem 
' charge of 24 per cent. was made for insuring their safe 
delivery! £18 a ton would be a high rate for conveying 
valuable freight, by first-class steamships, around the 
globe. Our railway first-class fares are 3d. a mile, whilst 
those by mail steamships to New York or Calcutta, with a 
large amount of space, an excellent table and lodging, and 
the right of carrying 3 ewt. of luggage free, are but about 
2d. per mile, notwithstanding that in the steamship a far 
greater amount, and a more expensive kind of power, in 
proportion to the paying load carried, is put in motion 
| than on the railway. ‘These are facts for the consideration 
| of young engineers, and we think we shall be able suffi- 
| ciently to connect these facts with what we have to say 
| regarding the formation of engineers’ associations. 
| Notwithstanding the excitement amid which our railway 
| system was undertaken and the lavish expenditure to 
| which it led, our standard of railway construction was de- 

termined by a very few engineers, who were allowed 

almost absolute aud unquestioned authority in its execu- 

tion. An exclusive reputation and an immense patronage 
| collected around a few names, and one of our most emi- 
nent engineers made no less than 150 lines of railway. 
With every wish to do full justice to his talents and 
practical abilities, we must say that this partiality 
for a single engineer was both impolitic on the part 
of the public and unjust to other engineers, who had, 
at least, sufficient abilities to have executed most of the 
same works equally well (if not, indeed, with the advan- 
tage of more individual attention, considerably better), 
either in an engineering or a commercial point of view. 
An engineer, in such a position, could, and did, make mis- 
takes which would have ruined other men. There is now 
no question whatever that, with the money which has been 
spent on our railways, we might have had 18,000 miles of 
lines, which could have been economically worked, and 
which would have afforded far greater facilities for traffic 
than our present 9,000 miles present. . 

If the higher branches of engineering practice had been 
thrown open to a greater number of men, we should have 
hardly been obliged to witness such an utter waste of 
money and want of consideration as some of our great har- 
| bour works present ; we should hardly have had to suffer 
| the infliction of our great but unphilosophical main drainage 
| scheme; and we should, beyond doubt, have been infinitely 
| more successful in our extension of works of improvement 

into our colonies. Men of clear minds and the best order 
| of practical ability, who see the errors which their prede- 
cessors have made, would not have to struggle against such 
a weight of influence, antiquated prejudices, and profes- 
sional hostility, as they now do whenever any real im- 
provement is proposed. ‘The ascendancy of men who, 
because they prefer the extravagance of an antiquated 
system to the risk of change, are called “safe men,” is 
constantly exercising the most prejudicial influence in re- 
tarding improvements and discouraging improvers. One 
will not try anything on his colonial lines which has not 
had a ten years’ test in England ; another asserts that “a 
| good 75 lb. rail, 28 Ib. chairs, and plenty of cross-sleepers,” 
| cannot possibly make a bad permanent way ; another, that 
| bridges of economical construction, in which no square 
| 











inch of iron sustains a strain of more than five tons, and. 
| which have done good service for many years, are “ un- 
| safe,” and so on. London is overcrowded with traffic, 
which is obstructed every minute in the day for the want 
of a cheap, safe, and efficient system of street railways ; 
a system which has accomplished the best results in many 
| other large capitals, bat to which our own engineers are in 
| open hostility. And yet some of our greatest engineering 
| authorities, when they once assume the position of con- 
tractors for the execution of their own plans, venture upon 
proportions and workmanship for which no young engi- 
neer without influence, would be responsible. We 
called attention recently to the case of a railway bridge, 
constructed by an eminent authority upon the whole 
matter of iron bridges, in which the iron was strained— 
ae & maximum load—to more than ten tons per square 
inch ! 

It is at this.time that the young men, who are to be the 
successors of our leading engineers, appear disposed to 
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unite themselves together, tocompare and to develope their 
opinions, free from the restraint which they confess they 
would feel in the presence of the older members of the 
profession. Young men, under such circumstances, are 
almost sure to imbibe the ideas of the times, and to discard 
the teachings of a system which, whilst experience is daily 

roving its insufficiency and extravagance, they have, col- 
ectively, no strong personal or professional interest in 
maintaining. It is plain enough that we are to have more 
competition of talent, and that the domain of privilege, 
influence, and exclusive reputation, is to be invaded on all 
sides. Our opinion, in this respect, is drawn from the in- 
creasing strictness with which the test of commercial suc- 
cess is now applied to > Whilst capitalists once 
employed engineers to advise them as to the practicability 
of proposed works, the former now consider almost all pro- 
posed works to be practicable, and the question for the engi- 
neer is reduced to that of the least cost at which they are 
practicable. Commercial knowledge, therefore, is becom- 
ing more and more essential to engineering suc- 
cess. We are accustomed to look with suspicion on the 
American system of engineering, to which so many lives 
and so many millions of property have been sacrificed. 
But the danger lies not in any innate recklessness on the 
part of those who are qualified to represent American en- 
gineering, but in the absence, in the United States, of all 
governmental interference in, or even cognizance of, the 





works to which the public are to trust their lives and pro- 
perty. An American engineer considers himself bound to 
pressevery pound of material into useful service, at the very | 
least cost consistent with safety ; and, in many cases, works 
have been carried out in America, which, for bold and at the 
same time judicious design, are perhaps unrivalled in any 
other part of the world. It is where careful and conscien- 
tious engineers set the example of economy to unscrupulous 
speculators, who are ready to run any and all risks, that the 
latter, unrestrained by any official inspection, are willing 
to push beyond the verge of safety into the midst of danger. 
The educated American engineers—Whistler, McNeil, La- 





trobe, Jervis, Haupt, Ellet, Roebling, Craven, and others— 
have designed and executed works of which any body of 

engineers might be proud, and we are not to confound these | 
works with those of others who, without either knowledge | 
or skill, are allowed in the United States to set whatever | 
traps they like in the great highways of that country. 
The commercial knowledge which distinguishes the | 
American engineers of the better class, is a worthy object | 
of attainment on the part of those who are rising from | 
pupilage into practice here. The two famous bridges | 
which span the outlet of the great American lakes furnish | 
an instructive comparison of the two systems of which we | 
speak, One crosses the torrent of Niagara, at a width of | 
822 ft. anda height of 230 ft.—a single suspension span | 
which cost £90,000, and which has borne the constant | 
passage of railway trains for five years, without, as far as 
we are aware, any intimation of danger. ‘The other great 
railway bridge, a few hundred miles nearer the ocean, 
whilst of eight times the length, has involved sixteen 
times the cost, although supported at an average elevation 
of only 50 ft. above the river. Our young engineers, who 
have before them better prospects than their predecessors 

enjoyed, will, in their own associations, be led to institute | 
comparisons of this kind, and to observe analogies which 
seem often to escape the attention of those whose opinions 
have been settled by long routine, and the absence of whole- 
some opposition. Engineering, as much as any other call- 
ing, is governed by the broad laws of political economy ; 
and just as the cost of production of engineering works is 
lessened so will the demand for such works be increased. 
It is in a practical recognition of this truth that young 
engineers will best advance their own interests, and the 
interests of the public who are to become their employers. 


CHAIN CABLES AND SHIPWRECKS. 


Mr. JoHN TROTMAN has made some startling revelations 
with respect to the manufacture of and trade in chain 
cables, Some weeks ago he asserted in a letter in the Times 
that scarcely one per cent. of the anchors and cables now 
made and sold to the mercantile marine would pass muster 
in any of the royal dockyards, He called attention, at the 
same time, to a fact, disclosed in the course of the official 
investigation into the loss of the Royal Charter, to wit, | 
that the cables for that vessel were purchased in 1845, at a | 
cost of only 13s. 6d. per ewt., although the Liverpool Cor- 
poration was at the same time paying 24s. for the best 
cables, and the Liverpool Steam Tug Company were paying 
from 24s. to 26s. During the past week, however, Mr. 
Trotman has come out with further statements, reflecting 
still more strongly upon both the manufacturers and pur- 
chasers of chain cables for the merchant marine. After 
referring to the occurrence, in fifteen days of October and 
November last, of 325 wrecks, attended with the loss of 
748 lives, on our own coast alone, and after mentioning 
that the evidence given in the official inquiries into the loss 
of the Royal Charter, the Tayleure, and the Prince, disclosed 
the fact that the primary cause of their destruction was the 
insufficiency of their cables, Mr. Trotman states that “ there 
is a public testing machine to prove ships’ cables and 
anchors at Liverpool and Sunderland; save these none 
other in the United Kingdom; and at the last meeting of 
the Liverpool Town Council it was stated officially ‘ that 
75 per cent. of the cables brought there to be tested proved 
defective, and broke far short of the proof they were 
actually certificated to sustain. The following astounding 
statement is also set forth in a protest signed on behalf of 
the operative chain-makers of England, Scotiand, and 
Wales, viz. :— 
‘“** Boiler-chain is made in large quantities, the 

ment between the employer and the workman being that 
it is neither to be examined nor proved, but taken from 
the “ block ” of the workman direct to the “ boiler,” where 
it is coated with tar and sent into the market utterly 
valueless for any purpose for which chain ought to be 
used.’ ‘It is not at all an uncommon practice for dealers 
in chain to give certificates to the buyer to the effect that 
the article supplied has been properly proved, when, in 








reality, although it has gone through the machine, yet the 
proper weight has not been put upon it. In many chain 
works, where the buyer is determined that the chain pur- 
chased shall bear Admiralty weight, an additional sum 
beyond the regular price is paid to the workman, thas 
proving that it is an uncommon practice for them to prove 
their chain according to Admiralty weight.’ ” 

To make specific charges against chain makers is far 
from being our object, but we may remark that the state 
of things which Mr. Trotman’s letters disclose is entirely a 
matter of course under the pease system, A ship’s chain 
cable is in the category of articles which are only very 
rarely used, and which, even when in use, generally re- 
ceive nothing like a fair test of their quality. The emer- 
gencies in which the safety of a ship, and all on board, 
depends entirely upon the strength of her cables, are sup- 
posed to occur very seldom, and there are many who count, 
as with bad luck in all other forms, upon escaping them 
altogether. A chain cable, if heavy enough, is supposed 
to be reliable for every purpose for which it is required. 
There are, however, no means of ascertaining its quality by 
simple inspection, nor can this be tested otherwise than by 
apparatus, which no single shipowner could think of main- 
taining at his own cost. Ifa cable should part in a gale, 
and the ship be lost, there may be no one left competent to 
decide whether that cable was subjected to a greater strain 
than it should have been expected to withstand ; and, even 
if the ship be not lost, it would be impossible for ay one 
to say under exactly what strain the cable broke, the 
strength of which would thus be almost entirely a matter 
of conjecture. In short, hardly anything is known of the 
character of chain cables as now made, and their makers 
are in no way responsible for their failure. There is every 
probability, therefore, that bad iron and bad welds will be 
worked in, and the purchaser tacitly accepts the risk of 
this in insisting upon prices at which his common sense 
must teach him it is impossible to produce good work. By 
the natural laws of trade, no really good iron can be sold for 
the price at which an inferior quality can be bought. 
Really good iron is comparatively scarce, and the demand 
for it, for purposes in which good iron is indispensable, 
ancy maintains its price at a comparatively high 
figure. Other things being equal, therefore, a low-priced 
chain cable must, almost of necessity, be of inferior quality, 
and the purchaser who accepts a chain cable at a low 
price must be aware that he is paying according to the 
quality of the iron of which it is made. 

Our whole system, in this respect, is wrong. We have 
no legislation making it compulsory upon ship-owners, 
for the protection of life and property, to provide their 
vessels with ground tackling of sufficient strength. And 
the regulations of Lloyd’s, which in many cases afford 
greater security than Acts of Parliament can do, are, in this 
case, so absurdly conceived as to make no stipulations for 
the strength of ships’ cables. The gentlemen of Lloyd’s 
appear to be so ignorant as to suppose that one bar of iron 
of acertain diameter and weight is just as strong as any 
other bar of the same diameter and weight. Their stipula- 
tion as to the iron plating of vessels is that the iron shall be of 
“ good malleable quality,” a term which is elastic enough 
to apply to any marketable description of iron; and in re- 
spect of cables, they insist only upon certain diameters and 
weights. Iron is hardly less variable in quality than other 
materials employed in construction, and stipulated dimen- 
sions and weights cannot, therefore, ensure its proper 
strength, Iron work can only be considered strong enough 
when it has withstood a test in some degree proportionate to 
the strains which are likely to be thrown upon it in actual 
service. It is this kind of testing for which Acts of Parlia- 
ment and the regulations of underwriters should, in such 
cases, provide. They should specify and enforce the re- 
sult to be attained, leaving manufacturers free to effect that 
result by any dimensions, weights, combinations or arrange- 
ments of materials which they may choose to adopt. We 
should most earnestly advise = be Mr. Trotman states to be 
the wish of the leading merchants, shipowners, and under- 
writers, viz.: “that a standard-proof should be established 
for anchors and cables; also public testing machines erected 
at all the principal outports; and duly qualified inspectors 
appointed.” With what Mr. Trotman says further upon 
this matter, we also fully agree :—‘ The outlay and contin- 
gent expenses would be met by a comparatively trifling fee, 
and, practically, no additional expense need be incurred in 
a ship’s outfit. The result would be a saving to the country 
of millions of money and thousands of lives annually. I[ 
should deprecate strongly any restrictions upon wholesome 
competition in trade; at the same time I hold that re- 
striction upon fraud is not a question to be settled by un- 
derwriters or Lloyd’s regulations, but legitimately the pro- 
vince of the Legislature to protect the unwary purchaser, 
or the too conficing sailor, passenger, or emigrant.” 


THE RATE OF WAGES, 


Mr. Davip CHADWICK has presented to the public, through 
the Transactions of the London Statistical Society, the 
results of an elaborate inquiry into the rate of wages, in 
nearly all kinds of labour in the Lancashire district, for the 
last twenty years. Twenty years may not seem a long 
time, but really the last two decades have wrought infinitely 
greater social changes than were ever produced in any two 
centuries of the middle ages. Twenty years ago we had 
railways, it is trae, but no railway system. We had no 
foreign steam navigation worth mentioning, We were 
only on the eve of electric telegraphic communication. 
Then, too, we had corn laws and Malthusian theories of 
population, and population was really increasing with 
extraordinary strides, whilst emigration had scarcely com- 
menced. Our foreign trade was hardly of one third its 
present extent. Australia was but a receptacle for convicts, 
and California was unknown. Socially, too, the British 
labourer, the artisan and the factory worker, occupied a 
much lower position then than they now do. We had no 
factory legislation then; no mine inspection acts. Those 
broad humanitarian views which so distinguish the present 
age were hardly recognised then. Indeed the more we 
regard the two periods the more marked appears the differ- 
ence between them. 





Mr. Chadwick has found out, in short, that whilst the 
hours of labour in the cotton manufacture have been 
reduced from 69 to 60 a week, the average rate of wages 
has increased from 10 to 25 percent. The rise of wages in 
the silk trade has been more than 10 per cent.; in the 
building trades from 11 to 32 per cent., and in the mecha- 
nical trades the advance has been, in some cases, as much as 
45 percent. Mr, Chadwick says that he has “ not attempted 
to aiscuss the various questions of political economy, touch- 
ing the effect which the supply of, and demand for, labour 
has had in the various trades.” He has given us, however, 
copious statistics of the imports and prices of cotton and of 
the exports and prices of cotton goods; with the prices of 
wheat, number of factories, &c. &c., at different periods. 
The general result disclosed by Mr. Chadwick's inquiries is 
encouraging ; yet, nevertheless, those who have any rational! 
knowledge of commercial philosophy, or even of the simplest 
laws of political economy, would have been prep for 
still better comparative results. Notwithstanding the 
introduction of machinery amid the senseless opposition of 
those who could not and would not see that in lessening 
the cost of production of whatsoever commodities, the 
demand and consequent inducement to production was 
increased,—notwithstanding all this, the mule-spinner re- 
ceives, for his easy employment of 10 hours a day, very 
much more than could be earned by the poor wretch who 
was obliged to toil for from 15 to 18 hours daily, in his 
garret, in spinning a few pounds of yarn, every yard of 
which required more real drudgery for its production than 
is now necessary for a “hank,” or nearly half-a-mile of 
gossamer thread as spun upon Roberts’ wonderful self- 
acting mule. And notwithstanding that a single mule- 
spinner can now, with the help of two or three “ piecers,” 
spin from 800 to 1,600 threads at once, and each one more 
rapidly than the cieverest hand-spinner could have done it, 
—in spite of all this, there are probably fifty spinners 
now employed where there was one before machine spin- 
ning was invented. To appreciate this question rightly, 
we should know how many workers in cotton were employed 
in the days before machinery was thought of, and, further, 
their wages and the amount of work they turned off. If 
we had these particulars to compare with the corresponding 
details of the trade as it now stands, we should probably 
find that the rate of wages had more than doubled, that the 
number of workpeople had increased a thousand fold, and 
that the quantities of work produced had increased perhaps 
an hundred thousand fold. It is ever thus where machinery 
is introduced. Whilst it supersedes drudgery it creates 
employment, Mr. Chadwick even goes so far as to attri- 
bute the advance, in the last twenty years, of from 10 to 25 
per cent, in the wages of the factory workpeople to “ im- 
provements in the construction of the machinery and in the 
increased speed at which it is worked.” The deduction is 
logical, no doubt, although we believe that other causes 
have greatly assisted in bringing about the rise which has 
actually taken place. If employment is increased by the 
introduction of machinery per se, its improvement, which is 
really equivalent to a further introduction, should still fur- 
ther increase employment and consequently the rate of 
wages paid to the employed. But the vast demand for 
labour caused by the discoveries of gold in California and 
Australia, and the consequent commercial activity to which 
they led, have had moreto do with the rise in the rate of wages 
than any improvements in machinery have done. By Mr. 
Chadwick’s own tebles a spinner did not earn as much in 
1850 as in 1842, but in 1859 he earned nearly 30 per cent. 
more than in 1850. The increase has been since the dis- 
covery of gold and the consequently increased demand for 
labour, ‘To such a cause the cotton trade of Lancashire or 
even the button trade of Birmingham is more obedient than 
to the strikes of workmen or the defensive es of 
masters, neither of which can really regulate wages with 
any degree of permanence, 


Whatever Mr. Chadwick may say of the cleanliness and 
healthfulness of the cotton factories, the people — in 
them are not of the most robust constitutions. Nor does 
their condition appear to be altogether satisfactory, when 
we are told that of 50,000 Lancashire cotton workers in 
1856, only 83 per cent. of their number could read, and only 
38 per cent, could write. 

In going from the cotton trade to the building trades, 
Mr. Chadwick shows that in Lancashire, bricklayers now 
have 33s. for a week’s work (summer) of 55} hoars, where 
in 1839 they received but 27s. for 60 hours’ work. With 
the same reduction of hours, the stonemasons who were 
paid but 26s, in 1839 now have 30s. Painters and joiners 
have hardly done as wel!. With a reduction of the num- 
ber of hours, in a summer’s week’s work, from 60 to 58, the 
wages of the former have risen from 24s, to 28s., and those 
of the latter from 26s. to 28s, The increase of pay per hour 
worked, has been, for the twenty years, 36 per cent. for the 
bricklayers, 24°6 per cent. for the masons, 20°6 per cent. 
for the painters, and but 11} per cent. for the joiners. The 
rules of the Trades’ Union have tended to prevent an in- 
creased supply of skilled labour in the bricklayers’ and ma- 
sons’ trades, and serious apprehensions are entertained as 
to the possibility of meeting the increasing demand for this 
kind of labour. In brickmaking, with no reduction in the 
number of hours worked, moulders’, temperers’, burners’, 
and wheelers’ wages, have risen from 42s, for 70 hours 
in 1839 and 1849 to 50s. in 1859. Mr. Chadwick observes, 
that “ nearly all the operations in brickmaking are paid for 
by piecework; the prices for which are settled by the 
Operative Brickmakers’ Association, who have hitherto 
succeeded in obtaining all their demands, and in prevent- 
ing the introduction of any machines for brickmaking into 
the trade.” In consequence of a demand in 1853, from the 
operative brickmakers for increased wages, “ many of the 
large and old established brickmakers have given up busi- 
ness, and a considerable number of small masters have com- 
menced business ; who, in some cases, continue to be mem- 
bers of, and pay to the operatives’ society.” 

The wages of coal miners 25s,, are at the highest rate 
which they ever attained. The effect of strikes has been 
to lower wages until 1849, when they reached their lowest 
point: since when, successive advances have been made 
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without strikes, until the wages are now higher than were 
ever before paid. 

Among the class of workmen employed in Lancashire, 
in engine and machine factories, 58 hours have been 
maintained as a week’s work from 1839 to 1859 inclusive. 
Pattern makers, who received 30s. in 1839 and 1849, now 
earn 32s, Blacksmiths now earn about the same, having 
risen from 30s. in 1839 to 32s. in 1849 and 1859. Work- 
men at the planing machine received 20s. in 1839 and 
1849, and 22s. in 1859. The wages of workmen employed 
upon drilling and slotting machines have fallen off from 
20s. in 1839 and 1849 to 18s. in 1859. Brass founders, 
who received 30s, in 1839, now have 34s, Fitters had 30s. 
in 1839 and 1849, and now get 32s. Erectors had 32s. at 
the two first-named periods, and are now paid 33s. The 
wages of boiler makers show the most remarkable increase. 
In 1839, they had 22s. a week ; in 1849, 30s. ; in 1859, 32s, 
In 1831, the Census returns showed but seven boiler 
makers in Lancashire ; in 1841 there were 873, and in 1851, 
1,630. The great increase in the manufacture of steam 
boilers, and more lately in iron ships and iron bridges, 
appears to have caused this great increase in wages. On 
the other hand, the brass moulders, who averaged 42s, in 
1839, had fallen off to 30s. in 1849, at which rate their pay 
remained in 1859. Iron moulders averaged an uniform rate 
of 34s. at each of the three periods, The engravers to calico 
printers have sadly fallen off also. Die makers, who ob- 
tained 58s. in 1839, could command only 44s, in 1849, from 
which the rate of wages rose to 48s. in 1659, Rolling mill 
men have maintained their rate of 50s., and forgemen that 
of 40s. ‘lhe wages of the cabinet carvers fell off from 45s, in 
1839 to only 30s. in 1849, at which rate they still remain. 
The coach builders have neither gained nor lost; body 
makers still receive 35s.; carriage makers, 30s.; spring 
makers, 38s.; smiths, 35s.; vice men, 22s.; wheelers, 
30s.; body painters and trimmers, each 32s.; carriage 
painters, 28s. &c, Compositors and pressmen in print- 
ing offices have maintained an uniform rate of 30s.; al- 
though newspaper compositors get 31s. on weekly papers, 
and 40s. for fifty-four hours’ work on daily papers. ‘Ihe 
copperplate printers who had 50s. in 1839, had fallen off 
to 32s. in 1849, and to 30s. in 1859, a sad decline in- 
deed. ‘The engravers to copperplate printers, who received 
42s. in 1839, now get but JUs. But of all mere workmen, 
the makers of turret clocks have suffered, or at least they 
have lost, miost. ‘They had 50s. a week in 1839; only 38s, 
in 1849, and 26s. or but about one-half their original 
pay, in 1859! Watch makers and repairers, who had 40s. 
in 1839, have received but 30s. since 1849. The women 
who cover umbrellas had 24s. for 60 hours’ work in 
1839, and now have 12s, only for 54 hours’ work. 
The soap makers continue to reccive 30s.; the leather 
tanners and dressers, 18s.; boot closers, who had 26s. in 
1839 and 1849, now get 32s.; paper makers had 21s. weekly 
at the three periods. ‘I'he poor block printers, who were 
thriving on £4 a-week in 1839, had come down to £2 in 
1849 and to 31s. in 1859! The glass men of all kinds are 
better paid than formerly ; first class flint glass men receiv- 
ing 55s. where, in 1839, they had 45s. Butchers continue to 
work 66 hours for 16s., and bakers have 22s. where, in 
1839, they had 21s. The tailors work 72 hours a-week, and 
are as bad off as ever, 27s. being the rate for coat men 
and 21s, for trousers makers. ‘There has been a very large 
decline of wages in the hat trade. Police constables, who, 
theoretically, are employed 70 hours weekly, have 20s. 
where they formerly received 19s, In the gas works the 
retort men have 30s. Coal miners earn 25s. for 50 hours’ 
work, Agricultural labour has received the same rates of 
wages since 1839, viz., gardeners and carters, 16s.; dairy 
men and farm labourers, 1ds., or, with board and lodging, 
6s. As a set-off to all these rates of wages, which appear 
to be smaller as the work to obtain them is harder, we have 
“salesmen and buyers” at from £100 to £1,500 yearly ; 
cashiers at from £80 to £800; and book-keepers and clerks 
at from £50 to £300, All these rates of wages, our readers 
must remember, are those which have been and are now 
paid in Lancashire. 

We have thus given a very scanty abstract of Mr. Chad- 
wick’s elaborate tables and explanations. We cannot take 


leave of the subject, however, without calling the «attention | 


of our readers toa “statement” which closes Mr. Chad- 
wick’s paper, “ of the weekly expenditure of a family, con- 
sisting of husband, wife, and three children, whose total 


wages amount to 30s. a-week.” First, we, or rather they, | 


have eight 4 1b. loaves, half-peck of meal, and 6 lb. of flour, 
all amounting to 5s.4d. Next, 51b. butchers’ meat and 2 Ib. 
bacon, 4s. 0}d.; then 40 lb. potatoes,7 quarts milk, and sundry 
vegetables, 4s. 3d.; then—let us see—} lb. coffee, } 1b. tea, 3 1b. 
sugar, 2 lb. rice, 11b, butter, 2 Ib. treacle, 1} 1b. soap, a shilling’s 
worth of coals and sixpenny worth of candles—in all 6s. 1'd. 
Then there are 4s. for rent, taxes and water, 3s. for clothing, 
and 2s, 54d. for “sundries,” and the sum total is exactly 
30s. Is it not a close calculation? The man may lose a 
week’s or for that matter a month’s work, but his family is 
not likely to lose a month’s appetite. And then what must 
happen when the three children become four, or, horrible 
thought, should the three become, in a twinkling, five,—we 
will not say six! For such may health remain long, labour 
be abundant, wheat continue at 41s., and may the little 
ones grow up and become strong workers, able and willing 
to make the father and mother comfortable for the rest of 
their days, before they, the quondam little ones, take upon 
themselves in their turn the responsibilities of a “hasband” 
ora “wife” as the case may be, “and three children,” 
whose united wages, let us hope, may amount to more than 
“ 30s, a-week.” 


RAILWAY SIGNALS—NORTH LONDON RAILWAY. 


It may be in the recollection of some of our readers that 
the opening of the Hampstead Junction with the North 
London Railway was proposed and postponed several times, 
but the cause of the postponement was not made known. 
It seems that it lay with the Board of ‘Trade, whose officer, 
Colonel Yolland, sturdily resisted all permission to open 
till he could obtain the application of a satisfactory safe 
signal at the junction, a point where accidents are usually 


looked for, and at this particular junction, with a sharp 
reversed curve, more likely to happen than at most junc- 
tions, The usual signal-makers were employed, and made 
several attempts unsuccessfully, for the Colonel would not 
be satisfied with anything short of what seemed to him 
perfection combined with simplicity. In short, he would 
have the shifting-points locked fast and immovable till the 
signal was first made for the guidance of the driver. In vain 
the authorities appealed to the Colonel to give them a pattern 
signal to work to, but that was not his business—which 
was, not to execute, but to judge. So, at last, the authori- 
ties set one of their own officers to solve the problem, and 
he has entirely accomplished it in a very masterly manner 
by the production of a very simple self-contained machine, 
applicable to any signals’ and crossings, and capable 
of perfect application. An iron ladder leads from the sur- 
face of the line through a square hole in an elevated upper 
platform, extending the whole width of the way, and which 
hole would be designated by sailors as the “ lubber-hole.” 
Landed on the platform one feels like Jack on the top of 
the “ beanstalk,” for there is a comfortable wooden castle 
on one side of it with a good fire burning and green- 
house walls all round it. In this is very comfortably 
lodged the signal-man and his machine, without either 
dust or wind or cold to annoy him, better off than 
the engine-driver hugging the warm fire-box behind his 
glass screen. Here he can take a sight of all that may 
be coming over the rails. ‘Till his signal is in the position 
to indicate permission to pass, the watchful driver is 
brought to a standstill, for the points are closed, and the 
act of opening the points hints aiso the signal that all is 
right. Colonel Yolland might well be satisfied; for, not 
only is the machinery perfect, but the man who works it 
is kept in a condition of bodily ease, so that his faculties may 
be all on the alert, with nothing to impede their exercise, 
unless he be blinded by thick fog. It is quite a pleasur- 
able sensation to sit in that glass cabin, resembling a 
green-house, elevated some 60 ft. above the damp clay air- 
cisterns called gardens, enclosed by brick walls, and look- 
ing like cholera factories. We recommend those who 
would study junction-signalling to take up their quarters 
for an hour or two in this very comfortable schoolhouse, 
and watch the operations of the signal-man, who, not 
being called off to any other duty for purposes of economy, 
is enabled to discharge that most important office satis- 
factorily. 
AMERICAN PASSENGER STEAMSHIPS. 
In going from England to the Isthmus of Panama, about 
the same time is occupied by the mail steamers vid St. 
Thomas, and by those running to New York, and thence 
to “ Aspinwall,” the name by which the Americans have 
re-christened the old port of Colon on the east side of the 
Isthmus. An English traveller to the west coast of South 
America, or to California or British Columbia, might, 
therefore, think it worth his while to go by way of New 
York, and thus, by stopping there for a few days, to get a 
glimpse of that famous city and its enterprising inhabitants. 
Should he thus decide, he will, on leaving New York, have 
to choose between twolines of steamships to the Isthmus ; one 
line being composed of the former fleet of the Collins Steam- 
ship Company, of the present management of which vessels 
we know nothing—the other line, the “ opposition” route 
of Mr. Cornelius Vanderbilt, the owner of some twenty or 
more steamships, and who is, for that reason, familiarly 
known as “ Commodore” Vanderbilt. The “‘ Commodore ” 
has a very large steamship, named for himself, now i unning 
between Havre, Southampton, and New York, and like 
most American craft, she is “a fast boat and no mistake.” 
The same Commodore, also, some years since, astonished 
the people in the Mediterranean ports by making his 
appearance there, with his family and friends, on a private 
pleasure excursion in an 1,800-ton steamship, the North Star. 
Just imagine Sir Samuel Cunard, with Lady Cunard and 
the friends of the family, steaming into Genoa in the Arabia 
or the Persia! the trip being no more than that of a private 
pleasure party. One might, at any rate, suppose that Mr. 
Vanderbilt, who could afford, and who was willing, to do 
the thing in that style, regardless of expense, was a man of 
either uncommon liberality or uncommon vanity. Prefer- 
| ring, as we should, to suppose the first-named quality, we 
| should further suppose that Commodore Vanderbilt’s steam- 
| ships were managed and worked with a corresponding 
liberality, and that from his largest ship of all, which 
| counts more tons than the Persia, and which, we believe, 
| has actually outrun that rapid steamer, down to the smallest 
| of his fleet, the comfort and security of his vessels would 
eo to their speed, and to the money he has made by 
them. 
| Ina paragraph which appeared a few weeks ago in THE 





American steamship, the North Star, was several days 
over-due at her port of arrival, it was ascertained that she 


only 710. In her crew there were but six seamen and two 


the ‘Transatlantic and Mediterranean excursion, still in the 
ownership of the same enterprising and liberal ‘* Commo- 
dore.” ‘Toany one accustomed only to the system upon 
which British mail steamships are worked, the statement 
contained in the paragraph in question must have appeared 
like a mistake; although we had abundant reasons for be- 
lieving in its accuracy. We have now before us, however, 
a letter, which has been published in the New York papers, 
written by a Lieutenant Watkins of the United States’ 
Navy, who was a passenger in the North Star on the trip 
on which the detention occurred, and who was in command 
of a detachment of 180 marines on their way to join the 
United States’ steamship of war Saranac, at Panama. In 
this letter, which was written to a brother officer, Lieute- 
nant Watkins says:—“I have just read in the New York 
Herald, of the 16th Nov., under the heading of ‘'The miss- 
ing steamer North Star,’ a paragraph giving the views of 
Mr. Cornelius Vanderbilt, owner of the North Star, in 
which he says: ‘He only knows this, that the steamer 





ENGINEER we stated, that “on a recent occasion, when an | 


had 893 souls on board, although allowed by law to carry | 


assistant engineers.” ‘This was the identical North Star of | 


ever left the port of New York, and if she is lost, that he 
cannot help it.’” 

It is interesting to mark the manner in which, before de- 
molishing this comprehensive declaration of ‘‘ Commodore” 
Vanderbilt’s knowledge, Lieutenant Watkins construes that 
gentleman’s intentions. “I am unwilling to think that 
Mr. Vanderbilt would knowingly and wilfully tell a false- 
hood, but I think he was only quizzing the gentleman who 
called on him to know the condition of the steamer on her 
leaving New York!” Our readers may have some difficulty 
in distinguishing between “quizzing” of this sort and 
falsehood of the worst possible character. However, the 
Lieutenant goes on to assert, “ without fear of contradiction 
from an honest sailor, that the North Star was badl 
manned and badly equipped for the voyage from New Yor 
to Aspinwall, and that he was told by her captain that she 
was better equipped than any of the Vanderbilt steamers.” 
In support of this assertion the following particulars are 
given :—“ On the 20th of October, 1859, we left New York 
bound towards Aspinwall, with the foilowing officers and 
deck hands: 1 captain, 2 mates, 3 quarter-masters, 4 men, 
1 boy; total, 11, to work a steamer of 1,800 tons. On 
crossing the bar we bore away to the southward, making a 
free wind. The topsail was set, but it stood for a moment 
only, being so rotten that it split from clew to earing. It 
was taken in, sent down and repaired by the ‘ Saranas 
men. On the second day out the mainsail split, but the 
captain kept it on her, having no more spare canvas to re- 
| pair sails—as the repairs put on the topsail had exhausted 
his stores. On the 25th, at 5 a.m., broad daylight, the 
steamer was run on the inner reef of the Plana Keys, about 
300 yards from the beach (white sand.) Breakers on port 
and starboard quarters.” Lieutenant Watkins states that 
he was on deck when the vessel went ashore and was asto- 
nished, as well he might be, that the helmsman did not see 
the breakers with land. “'lhe helmsman was the only one 
of the steamer’s crew on deck at the time she struck!” It 
must be borne in mind that, on all American steam-vessels, 
the helmsman is placed near the bows and keeps his own 
look out. The wheel is connected by long chains to the 
rudder. 

The narrative continues :—*“ The captain had gone below 
to get a ‘bite,’ and the second mate (who was left in 
charge of the deck) had gone below to get the hose, to wash 
decks. No watch was kept on deck usually at night, ex- 
cept by the helmsman and one of the mates, At 6 a.m. the 
boats were lowered and manned by the Saranac’s men, and 
by 10 a.m. the passengers (800 in number) were landed in 
safety. Iam sorry to say that nearly all of the steamer’s 
men left the ship with the passengers, and did not return 
until they found that water and provisions were scarce on 
the island. On lowering the life-boats, I was astonished to 
find nearly all of them leaking—(it was necessary to pass 
in buckets to bale with)—and to find them without thole- 
pins, rudders, masts, and sails. At10a.m., all hands being 
clear of the ship, and safe, we commenced to look about for 
the ways and means to relieve the steamer from her peril- 
ous condition. On inquiry I found, to my astonishment, 
that there were no hawsers, no tackles, no spare rigging, 
for such an emergency. It was necessary to carry out an 
anchor, using the bow, quarter, and spring fasts (much 
worn) for a hawser, unreeving the running rigging to reeve 
tackles. At every heave the tackles or blocks gave way. 
More running rigging had to be unrove, and more tackles 
rove, and luff upon luff clapped on the bow, quarter and 
spring fasts, now converted into the use of a hawser. When 
all this was accomplished, on again heaving, we discovered 
that the so-termed hawser was ‘ complaining,’ and what 
could only now be done was done by the Saranac’s crew, viz., 
to carry out the other anchor with the chain cable attached. 
Now, again, were the life-boats brought into requisition. I 
expected every moment that one of them would give way, 
and if one had, the men would have been in great danger, 
for ‘John Shark’ was in sight at the time, looking out for 
the first fellow overboard. We took the precaution of 
keeping a boat manned, ready to send assistance. Fortu- 
nately, no accident happened, and the anchor was planted, 
and the chain landed safely and expeditiously for the means 
at hand. On the 3lst, at 10 a.m., it being high-water, with 
a gentle ground swell, we succeeded in getting the steamer 
off, and afloat—having thrown overboerd 400 tons of coal— 
by backing the wheels, the anchor and chain being of little 
assistance, in consequence of having no strong tackles to work 
with.” Our readers will contrast for themselves the condition 
and management of such a vessel with that of a British mail 
steamship under similar circumstances, if, indeed, a British 
mail steamship was ever run upon a reef, in broad day- 
light, with breakers on both quarters of the ship. The 
Lieutenant proceeds :—* To illustrate finally the bad con- 
dition of the boats: on the second day after running on 
shore, finding our water would run short, we concluded to 
| send a boat to Fortune Island, distant fifty miles, for assist- 
| 
| 








| ance. Lieutenant Braine had forcibly to seize on the private 
property of one of the passengers for canvas to make a sail 
| for the boat. An old piece of spar had to be cut down into 
a mast. Rounds of the cheins had to be broken out for 
thole pins, and one to be fitted to steer with, the rudders 
being all lost,—if there were any ever furnished.” 

These particulars, Lieutenant Watkins writes, form “a 
true statement of the condition of the equipments and num- 
ber of men (deck hands) on board the North Star, and yet 
I am told that Vanderbilt’s other steamers are not so well 
manned and equipped.” We cannot wonder that Lieu- 
tenant Watkins expresses his opinion that “ Mr. Vanderbilt 
should be prosecuted for endangering the lives of passen- 
gers aud the safety of mails placed under his charge.” The 
letter was accompanied with a request that it should be 
published “ in some national papers, but not to be published,” 
the Lieutenant says, “ without my name is attached, so as 
| to let Mr. Vanderbilt know where to apply if he wants any 
| further truths or information as to the treatment of the 
| passengers and the style in which the provisions are served 
| up, and the filthy condition in which the North Star’s 
| cabins were kept.” Really, this whole statement needs no 

commentary from us. We may only add that, had the vessel 





was as staunch and as seaworthy, as well officered and | been lost under these or even worse circumstances (if there 
equipped, as well manned and provisioned, as any ship that | could have been worse), there would have been no official 
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inquiry whatever, and the 900 souls on board would have 
one down in the deep, as did the Central America’s 
iving freight, with no further notice than the sorrowing 
of distant friends, and the usual fruitless burst of public 
indignation with which, in America, such disasters are 
always attended. 








DEATH. 


On the night of the 30th Nov., at Khandala, Bombay, of acute dysentery, 
Solomon Tredwell, Esq., railway contractor, Highfield House, Leek, 
Staffordshire, in the thirty-seventh year of his age. 





RAILWAY CAPITAL EXPENDITURE AND 
TRAFFIC RECEIPTS. 
(From the Times.) 


Tue railway traffic of the United Kingdom for the past year shows, 
as usual, an increase over that of all preceding years. It amounts, 
as nearly as can be estimated from the returns, to £25,576,1vv, 
showing an increase over those of 1858 of £1.512,336, and over 
those of 1857 of £1,418,645. The depression of trade and railway 
competition at unremunerative rates in 1858 had the etlect of anni- 
hilating the ordinary increase of trafiic, and, for the first time in 
the history of railway trattic, depressing the receipts £400,000 below 
those of the preceding year. 

In order to explain what is meant by the ‘ordinary increase of 
traftic,” it is necessary to state that during the fourteen years pre- 
ceding 1858 the increase in the traflic receipts of railways in the 
United Kingdom averaged £1,380,000 per annum. In estimating 
the actual loss of tratlic in 1858, as compared with the preceding 
year, the £1,380,000 must be added to the £400,000 deticiency as 
compared with 1857, making together £1,780,U00, or about 6 per 
cent. of the whole receipts; this might appear a small matter to 
persons unacquainted with the mysteries of railway tinance, but the 
effect was to reduce the balances available for ordinary dividends by 
20 per cent. 

The continual increase in the capital accounts of railway com- 
panies causes a perpetual increase in the fixed charges against 
revenue, which must be met before any dividend can be declared on 
the ordinary capital. The tixed charges of some railway companies 
are so heavy that a comparatively small depression of trade deprives 
the ordinary shareholders of dividend, and leaves others with very 
small ones. 

Whatever might have been the financial dificulties of railway 
companies, they cannot be attributed so much to a deficiency of 
trafic as to the lavish expenditure of capital, the improvident 
leases, and guarantees. 

With the exception of the year 1858, the traffic receipts of rail- 
ways in the United Kingdom show from 1842 to 1859 a constant 
annual increase, which might have tempted many Boards to over- 
load their companies with preference charges in the anticipation 
that at some future period the increase of traflic on the railways 
would Le more than suflicient to meet all those heavy charges, and 
pay handsome dividends on the original capital. Had there been 
five or six such years as 1858 to check those sanguine anticipations 
of continued prosperity, it is probable that railway property gene- 
rally would now be in a much better position than it is, 30 far as 
having lighter preference charges, and more remunerative dividends 
on the original shares. 

‘The progressive development of railway traffic must be considered 
as very satisfactory, for in the year 1842 the tratlic receipts on 
1,630 miles of railway in the United Kingdom amounted to 
£4,470,700, while in the past year they amounted on 9.568 miles to 
£25,576,100, showing an increase in the mileage of 7,938 miles, and 
in the receipts of £21,105.400, being an advance at the average rate 
of 467 miles, and of £1,241,500 per annum. 

The expenditure of capital on the railways advanced rather 
faster than the tratlic. In 1842 the expenditure on the railways 
above referred to amounted to £54,380,1/0, and in 1859 to 
£322,219,100, showing an increase of £267,839,00U0 in 17 years, 
being at the average rate of £15,755,200 per annum. Of course, 
the expenditure in some of those years was much more than double 
the average, and in other years less than one-half the average. In 
the year 1842 the gross tratlic receipts amounted to 8°22 per cent. of 
the expenditure on capital account, and thence they gradually rose 
to 9°13 per cent. in the year 1845. ‘The percentage of gross tratlic 
receipts then declined, until, in 1850, owing to the heavy expenditure 
in that and preceding years, the traftic receipts only amounted to 
5°70 per cent. of the outlay. In 1851 the percentage of trattic to 
capital increased, and continued to improve up to 1859, when the 
percentage of gross traflic to the capital expended was 7°94 per cent. 


Another matter against dividends was the great increase in the | 


working expenses, which, including rates and taxes, rose in the 
course of fifteen years from 40 per cent. to 48 per cent. of the gross 
receipts. 

From 1842 to 1845 the expenditure on capital account was 
£21,266,000; from 1845 to 1850 it amounted to £154,876.000; from 
1850 to 1855 to £61,351,000; and from 1855 to 1859 about 
£30,316,000, showing of late years a considerable decrease in 
expenditure on capital account. 

The following tigures show the progress of the railway traflic in 
the United Kingdom for the past seventeen years:—In the year 
1842 the traflic returns on 1,630 miles amounted to £4470,700; in 
1843, on 1,736 miles, to £5,022,650; in 1844, on 1,950 miles, to 
£5,814,980 ; in 1845, on 2,245 miles, to £6,909,270; in 1846, on 
2,840 miles, to £7,945,870; in 1547, on 3,710 miles, to £9,277,671 ; 
in 1548, on 4,626 miles, to £10,443,100; in 1549, on 5,950 miles, to 
£11,683,800 ; in 1850, on 6,733 miles, to £13,142,235; in 1851, on 
6,92% miles, to £14,987,310 ; in 1852, on 7,337 miles, to £15,543,610; 
in 1853, on 7,774 miles, to £17,920,530; in 1854, on 8,028 miles, to 
£20,000,520; in 1855, on 8,240 miles, to £21,123,300; in 1856, on 
8,761 miles, to £22,995,500 ; in 1857, on 9,171 miles, to £24,1 62,460 
in 1858, on 9,568 miles, to £23,763,764 ; and in 1859, on 9,883 miles, 
to £25,576,10U. Deducting 48 per cent. for working and other 
expenses, the traflic receipts of last year would admit of a dividend; 
on the total expenditure equivalent to 4°13 per cent. 











Naval Encixeers.—The following appointments have been 
made:—John M. Vales, 1st class assist.-engineer, to the Wellington, 
for service in the Petrel; Charles Homer, 2d class assist.-engineer, 
to the Firebrand. 

Tar Grirritus’ Screw Propetter.—The Admiralty has con- 
cluded a contract with Mr. Griffiths for the application of his screw 
propeller to the steam-vessels of the navy. The two new steam 
rams are to be fitted with this screw, and one is being made for the 
Mersey frigate. ‘This screw is also to be fitted to the Vulcan, Grey- 
hound, Waterloo, Nelson, Narcissus, Jason, and numerous other 
vessels now in construction. 

Frencu Operations in Central America,—A company, con- 
sisting of eight or ten of the principal shipowners of Marseilles, 
just established under the name of Sicard and Co., has purchased 
from the Company of the Maritime Canal of Nicaragua the jands 
dependent on the canal, which form part of the concession which the 
canal company has obtained; and MM. Sicard and Co. propose to 
turn to account the metallic deposits the lands contain, to cut down 
timber (the wood from which is employed both for building and 
making furniture), and to establish European colonies. They have 
already sent to Nicaragua, from Marseilles, two vessels—one a 
sailing ship, the Jules César, and the other a steamer, the Sevne— 
with 130 persons, engineers, chemists, and workmen of different 
trades. It issaid thatthe company has, besides, engaged a number 
of railway labou:ers to execute a railway on the strip of land called 
the Isthmus of Rivas, which separates the Lake of Nicavagua from 
the Pacitic. 











MR. SCUTT RUSSELL AND THE GREAT 
EASTERN. 
Mr. Scott RussE.t has published the following “ Report 
to the Shareholders by the Builder of the Great Ship :’ — 


the builder of the ship, I find it an imperative duty to lay before 
you, as the owners, a short report on the present state of our pro- 
ty. 

Had Mr. Brunel, who originated the idea of the undertaking, sur- 
vived, he would, as a part of his duty, have made a full report to 
you on this subject; but his premature death has made me feel it 
my duty to afford you certain information connected with the origi- 
nal intention, recent performance, and future usefulness, of the ship, 
which those only who designed her can supply. 

Allow me, then, to report to you shortly some of the knowledge 
obtained from recent experience regarding the qualities, powers, and 
usefulness of our ship. 

I. It has been proved conclusively by the late trials, and contrary 
to general expectation, that the Great Ship is as handy and 
manageable as a small vessel. 

This is no light gain—for it was constantly put forward, as one 
of her disadvantages, that there were not two harbours in the world 
she could enter. It is now proved that there is no port, where any 
ship of equal draft of water could safely navigate, that the Great 
Ship could not enter. Here, then, is one fact now established, by 
experience, in contradiction to one of many hostile predictions. 

This fact proves that the means adopted in her original desigu— 
to make the ship steer well—have been entirely successful. ‘That 
she has the proper fineness of run—that her forefoot is sufticiently 
rounded off—that the shape and size of her rudder are accurately 
proportioned—and that her steering gear is eflicient—all this is now 
proved beyond dispute. 

Now, look at the real effect of these facts on the value of the 
property. She can now be safely chartered to sail from Southamp- 
ton, Weymouth, Milford Haven, Holyhead, Liverpool, Kingstown, 
Cork, or Galway. She can be navigated up the Hooghly—if not to 
Calcutta, at least to Diamond Harbour. Sydney and Melbourne are 
open to her in Australia, and Portland in Canada, and New York 
might be safely approached as near as by other vessels of the same 
draft of water. The Great Ship, therefore, is neither an exception 
nor a monster, but is able to thread safely the entrance of any 
harbour where she is likely to tind work to be done. 

II. It has been conclusively proved, by the late trials, that the 
sea-going qualities of the Great Ship are good, and that her properties 
as a piece of naval architecture are what I, who designed her lines, 
intended. It was said that, from her great height out of the water, she 
would be crank, and lie over on her side as the Perseverance did: 
experience has shown that she stands up admirably, aud that under 
sail she has Jittle inclination. Others said she would have the oppo- 
site defect, and would be so stiff as not to yield at all to a heavy sea. 
By this defect, the sea, they said, would strike her like a rock, and 
do her great damage. Now, the contrary of this bas also been 
proved, and she has a gentle easy rolling motion, with scarcely any 
pitching, but just enough of both to prevent her having anything 
to fear from the shock of the sea. 

III. It has been proved that the great strength of her mechanical 
coustruction had not been overstated by her designers. If any trial 

on land could conclusively have proved this, the great strains she 
| underwent at launching, without change of shape, did so. But ex- 
| perience of the ship under the strain of the engines, when under way 
and working up to more than 7,000-horse power in the sea, has 
shown that the vibration, which in vessels of high speed is so com- 
mon an indication of weakness, exists in her to a smaller extent 
than in any other ship ever built. She bas, therefore, been proved 
to be, even for her great size, the strongest vessel in the world. 

This is a most important fact to bear in mind in estimating the 
value of your property, and it most materially aflects the question 
of insurance, 

1V. In regard to safety. The peculiar structure given to her, con- 
sisting of longitudinal strengthening, and an unusual number of 
longitudinal and transverse bulkheads, by which she is divided into 
many water-tight compartments, has stood the severest test. The 
efiiciency of these compartments was tried before the vessel left the 
Thames. A portion of the vessel was entirely tilled with water up 
to the level of the deck One hundred and twenty feet of her length 
were for some days inundated as completely as it that portion of the 
vessel had been torn open by running on a rock. During this period 
the remainder of the ship was perfectly dry. Even the sad accident 
of the explosion of a heater, so deeply lamented from its injury to 
| life, did nevertheless prove the eilicacy of this peculiar construction 
; of the ship in securing the general safety; for the whole of the 
damage was contined to the compartment where it originated, 

In regard to speed. The. facts which have been ascertained 
are, that in the tirst trials, made under the disadvantages attending 
every novelty, the vessel attained a speed of 14§ knots, or about 
17 statute miles au hour. It is right you should be informed that 
14} knots was the original speed assigned to the vessel by Mr. Brunel, 
in the early reports to the directors of the original company. ‘There 
is, therefore, no good reason for disappointment on this head. It 
must be admitted, that there were many people who hoped for more, 
but they had no right to expect it, for the vessel has an extremely 
smail proportion of power for her size. The object of this small 
power was great economy of fuel on a long voyage. Taking into 
account the great size of the ship, and the comparatively small 
amount of horse-power intentionally given to her, she realises a 
greater speed than any vessel hitherto constructed. 

Vi. In regard to the nature and speed of a voyage. It ought to 
be kept in mind that the Great Ship was noi built for extreme speed 
on short voyages, but for the express purpose of maintaining fair 














15,000 statute miles. For this use, and this use alone, were all her 
contrivances of construction originally designed. In considering, 
therefore, how to turn this property to profitable account, you 
should never lose sight of the fact that she is able to do this voyage 
in one-third less time than it has yet been done. i 
L. Cost of Transport.—I tind, according to our present experi- 
ence, that the cost of running the ship is £2 a mile, including every 
kind of expense. 1 
most moderate freights, will repay this cost, and leave the entire 
passenger tratlic as pure protit. The freights she could earn by 
passengers are more than double what she could eara by goods. ~ 

VILL. Remuneration from Passengers.—The comparative exemp- 
tion of passengers by this ship from sea-sickness, contined cabins, close 
air, and the other usual inconveniences of a sea voyage, has been 
proved by experience to be more complete than her most sanguine 
promoters anticipated. The large space afforded for air and exercise, 
the light, luxury, and ventilation of the cabins, have never been 
paralleled in any other ship. ‘There can, therefore, be no doubt that, 
on those great lines which passengers frequent in large numbers, a 
strong preference would be given to that ship which substitutes for 
| the sickness and misery of a long sea voyage all the comfort and 
luxury of an hotel. ‘Iwo thousand passengers can be thus con- 
veniently accommodated at fares that would yield a net revenue of 
£4 a mile. : 

IX. Summary of Results.—Such, then, are a few of the sca-going 
qualities and money-earuing capabilities of our ship; and you will 
thus see that all the qualities and powers of the vessel originally 
promised when she was designed have teen borne out by experience. 
She has proved handy and manageable so as to go into, and out of, 
any harbour in this or other countries that atlords suitable trafic, 
She has ample power to stand up in a sea-way or storm, without 
such rigid stitiness as to make the sea strike her with violence. She 
has proved herself the strongest ship in the world. She has proved 
that in danger, whether from external violence or internal accident, 
her system of separation into compartments is so successful that no 
damage to one part of her atlects another. She has realised the 
speed for which she was designed, and which is such as to enable 
her to reduce the time of a voyage to Australia from 59 days to 








speed, with great economy of transport, on a long run of over | 


| faster than stoves and furnaces can supply it. 


The goods alone which she can carry, even at the | 


89 days. She can not only carry coals for the entire passage to 
Australia, but find room besides for 5,000 tons of goods. Along with 
this, she affords ample accommodation for from 500 to 800 first-class 
passengers, and might be fitted up for 1,000 additional berths, as 
first or second-class, and 1,500 third-class, if desirable. She has 


| b ved to aflord comparative immunity from sea sickness, alon 
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with the comfort and luxury of a first-class hotel ; thus rendering a 
assage across the sea in every way more enjoyable than a long 
one by land. 

Such are the proved advantages which our ship presents, and yet 
we are told that our property is a bad one, and must be laid aside as 
unseaworthy ! 

It has been stated that the ship is not now completed throughout 
her whole extent. Of course she is not; she was not meant to be 
entirely completed until after her return from America, when her 
permanent station and trade could be determined. Originally she 
had been designed to accommodate 3,000 passengers or 10,000 troops; 
but, for the purpose of going to sea on her trial trip to America, she 
was only to be completed for 675 passgengers. Only two compart- 
ments of her length—one of 90 ft. and another of 60 ft. long—were 
completely titted up for passengers, The rest of the ship remains, 
as intended, almost entirely untitted, or provisionally fitted only, for 
temporary purposes. 

In conclusion, I would suggest to you, as fellow-shareholders, not 
to allow our property to be depreciated by the exaggeration of 
swall faults over great merits. 

For myself, as builder of the ship, and as joint-author with 
Mr. Brunel of her design, I beg to state that 1 am proud of her 
general structure, design, and performance. As constructor of her 
paddle-engines, I am satislied with their performance, and prepared 
to allow my reputation as an engine-builder to stand or fall by them. 
I know that Messrs. James Watt and Co. are satisfied of the solidity 
and excellence of their engines. In regard to the fitting out of the 
ship, I can certify that Messrs. Ferguson, the mast-makers; Messrs. 
Westhorp, the riggers; Messrs. Hall, the sail-makers; Messrs. 
Crace, the fitters and decorators of the saloon; Messrs. Smee, the 
upholsterers; Messrs. Derby, the plumbers; the Butterley Iron 
Company; and the other respectable tirms whom I employed to 
complete the work, are the best men in their respective departments 
of business, and that for the Great Ship they did their very best. 

Before I conclude, let me say a few words about myself. You 
have been taught to suppose that you and I have opposite interests. 
Do not believe it! My interests can never be separated from those 
of the Great Ship. I am proud to have been her builder. I expect 
yet to earn great reputation by her; and I am, like yourselves, a 
large shareholder. It is therefore my interest, even more than 
yours, that your property in the ship should turn out valuable, 

It is true, you owe me money for work done; but we are not, 
therefore, enemies. I want no more for my work than three honest 
and able arbitrators, to whom you and I have both referred the 
matter, shall say is due to me; let us both, therefore, set about 
turning our mutual property to account for our mutual good. 

As a fellow-shareholder of the ship, let me tell you that what is 
now wanted is the best possible management of the ship. Steam- 
shipping property is not easily managed; but if you can agree upon 
men of ability, experience, and success in the management of steam 
property, to take the entire practical control of the executive part 
of your business, you will not be disappointed with the result. 

London, January, 1560. J. Scorr Russe... 





Tue Stncapore anv Batavia Casie.—A telegram announces 
the completion, on the 24th of November, of the submarine cable 
laid by Messrs. Newall and Co. for the Dutch Government between 
Singapore and Batavia, a distance of nearly 600 miles. Another 
was about to be laid to Balembang. 

DranaGe or Rio pr JANEIRO.—The prospectus has been issued 
of the Rio de Janeiro Drainage Company, with a capital of £650,000, 
in £20 shares. The concession is for ninety years, and gives the 
company an annual revenue of £4 14s. 6d., in Brazilian currency, for 
every house in the city, the total number being now 13,739—1or a 
population of about 350,000. The company calculate that this rate, 
which is to apply also to every house that may hereafter be erected, 
will, according to the arrangements made with their contractors for 
construction and repair, yield a net revenue equal to 84 per cent., 
supposing the quotation of exchange with England to be on an 
average maintained at par. ‘The contract provides for the payment 
of 7 per cent. interest during the progress of the works. ‘The plans 
for the proposed works were prepared by Mr. Gotto, C.E., upon a 
careful examination of the locality, and have been adopted by the 

srazilian Government, after having been submitted by them, through 
his Excellency Le Commandeur de Carvalho Moreira, then and now 
their Minister in London, to Sir Wm. Cubitt, the late Mr. Robert 
Stephenson, M.P., and the late Mr. Reudel, by whom they were 
approved and reported upon. Mr, Charles Hutton Gregory is con- 
sulting engineer to the company. 

Ho.ttow Wauts.—Hollow walls for buildings, by enclosing and 
contining a stratum or wall of non-conducting air, preserve both 
equable temperature and dryness, whatever may be the outside heat 
or cold. Protection against the direct action of the elements—of rain 
and wind—of course constitutes the leading idea of a house. But 
when this is done, the more subtle operations of heat are regardless 
of wood and stone, of brick and plaster, and must be moditied by new 
means and conditions, or our houses will be damp, or hot, or cold, 
with each meteorological change, as in fact they generally are, to a 
greater orlessextent. If the walls of houses are good conductors, 
they readily communicate the heat of the sun’s rays, or of the warm 
air passing and touching them, to the inside, whence it is both radi- 
ated and conducted to the floors and other objects. Then when the 
outside air is cold, and the sun’s rays are removed, the walls conduct 
the internal heat the other way to the passing air outside, while the 
floors, air, and objects within, give up their heat to the walls often 
Thus restless caloric 
is for ever searching out new objects, and seeking to equalise itself 
over all the world. ‘The extent to which it will be a cheap, reliable, 
and equable clement in cur indoor comfort, is determined, to a great 
extent, by the construction of the walls of our houses; they may 
either facilitate or interrupt its roaming propensities. ‘The tirst of 
these offices was illustrated by the walls of the Crystal Palace, which 
being a single thickness of iron, a good conductor, caused the in- 
ternal temperature to conform immediately to the outside changes 
the other oilice is illustrated by all hollow-walled buildings, and by 
all thick walls of stone or other poor conductors. The very thick 
granite walls of the Merchants’ Exchange preserve a nearly equable 
temperature within at all seasons, because they are such a very long 
time in transmitting the heat imparted to them from either side. 
But very thick stone or brick walls are not only expensive but damp, 
for they are always at a lower temperature than that necessary for 
living apartments, and air charged with moisture in a place warmer 
than the walls will lose its retentive power and precipitate its 
moisture upon coming in contact with them. Air, however, is a 
poorer conductor than stone, and costs nothing save the box or 
hollow in the wall which holds it, and this is only a question of 
slightly increased labour in construction, and not a question of ma- 
terial, for the same amount of materials may be made stronger if 
hollow than if solid. Here we come to the great and common mistake 
which too often renders hollow walls no better than solid ones, viz., 
instead of absolutely confining the stratum of air, and isolating it 
from the outer atmosphere, they permit it to change, to escape when 
heated, and make room for fresh air from without; in short to cir- 
culate, in which case they are worse than a single wall. Man) 
attempts are mace, especially in the country, to prevent the dampness 
of brick or stone houses by making hollow walis, and they generally 
fail because the contained air is not absolutely contined. Dampness 
does not come from without, through the wall, but is deposited from 
the air within when it comes in contact with the walls which have 
been made cold simply because they are not thorough non-conduc- 
tors. ‘The greatest care should be taken to stop all holes, however 
sinall, especially between the outside atmosphere and the enclosed 
non-conducting stratum. 
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Tron or THE Vicroria Bripcr.—It is understood that about 
nineteen twentieths of the 10,000 tons of iron used in the construc- 
tion of the Victoria Bridge are of North Statlordshire manufacture. 


Spanish Rartways.—The directors of the company which is 
engaged in constructing a railway between Madrid and Zaragoza, 
advertise for tenders for the execution of extensive earthworks and 
tunnels on that line. 

Ise of Man Ramtway.—A prospectus has been issued of a 
roject to connect the ports of Douglas and Peel, in the Isle of Man, 
4 a railway 12 miles long. The estimated cost is £90,000, and 

the yearly receipts are estimated at £12,500. 


Launcu.—The Pacific Mail Company are fast adding to ther 
fleet of steamers. They had launched on Monday last from thi 
yard of Messrs. Laurence, Hill, and Co., Port Glasgow, a very fine 
screw of about 650 tons, which is to be fitted with engines by Meserse 
Randolph, Elder, and Co., Glasgow. This vessel, specially designed 
for the Pacific Company’s service abroad, will be replete with all 
that can add either to safety or comfort. Amongst other novelties, 
the saloon skylight extends over nearly the whole length of quarter, 
giving great light and ventilation. 

Tue Composition or LarGce Betis. — Messrs. John Warner 
and Sons, in a letter which they have addressed to the 7imes, state 
that although they were compelled, under direction, to construct 
the original Big Ben of proportions of 7 to 22, or nearly 1 part of 
tin to 3 of copper, they have never adopted that mixture for any 
bells the construction of which was left in their hands, and had the 
original Big Ben been formed of the usual mixture, and been struck 
with a clapper weighing from 5 ewt. to 6 cwt., instead of one of 
13 ewt., and had it not been allowed to come in contact while in a 
state of vibration from the action of the clapper with the ponderous 
experimental clock hammer fixed on the outside, the probability is a 
second bell never would have been required. 

Frencu AND ALGERIAN RarLways.—A second line of rails is 
about to be placed on the railway from Rouen to Dieppe, and it is 
expected the work will be completed previous to the bathing season. 
As soon as the new line of rails is laid down the old line is to be 
completely renewed. The approaching opening is announced of a 
great section of the new railway from Paris to Soissons, branching 
off in the plain of St. Denis from the Northern Railroad. A new 
railway has just been opened at Algiers, which commences at the 
quay of the port, and is continued to the plain of the Chelitt, 360 
yards above the level of the sea. The line approved by the Govern- 


ment will cross the Atlas at Haouch-Magzen bya tunnel 2,1.00 yards | 


long. ‘The part now being constructed, and to be completed during 
the present year, commences at the Lower Mustapha, at about 50u 
yards from the fortifications, follows the sea coast as far as the 
Maison Carrée, passing by Hussein Dey to the model farm ; thence 
the road passes across the plain to Boutfarik and thence to Blidah. 
The terminus at Blidah is 630 ft. above the level of the sea, 


Frencn Rarwway Trarric.—The traffic returns on six of the 
principal railways in France amounted for the year 1839 to 
£14,245,749, and for the year 1858 to £12,407,576, showing an 
increase of £1,838,173, cr 14°8 per cent. The trafiic receipts on 
the Northern of France amounted to £2,507,214 against £2,203,481, 
showing an increase of £103,733; on the Eastern of France the 
receipts amounted to £2,374.197 against £2,168,336, showing an in- 
crease of £205,561; on the Western of France the receipts amounted 
to £1,996,757 against £1,729,273, showing an increase of £267,484 ; 
on the Paris and Orleans the receipts amounted to £2,579,600 
against £2,335,950, showing an increase of £243,650; on the Paris, 
Lyons, and Mediterranean the receipts amounted to £4,079, L10 against 
£3,267,274, showing an increase of £811,836; and on the Southern 
of France the receipts amounted to £908,871 against £703,262, 
showing an increase of £205,009, making the total, as above, 
£14,245,749 against £12,407,576, and showing an increase of 
£1,838,173 in favour of 1859. 

Foreign AND CoLoyiaAL Jorrincs.— A conference is being held to 
take into consideration measures for fortifving the coasts of Germany. 
All the coast states except Hanover join in the movement.—The 
progress making in the construction of railways on the North 
American Continent is bringing Canada into still closer commercial 
relations with the United States, for the Grand Trunk Railway, now 
that the gigantic tubular bridge over the St. Lawrence, near 
Montreal, is completed, forms an unbroken communication with 
the Great West and the Canadian ports, and also with Portland, of 
which the company are taking that full advantage, at the very 
earliest moment, which is destined to raise Portland to the rank of 
one of the great commercial seaports of the United States, for the com- 
pany are now giving receipts for flour and provisions at Cincinnati, 
deliverable in Liverpool by the Canadian line of steamers, running 
between Liverpool and Portland. In the same way, from this side, 
the Canadian Steamship Company give through bills of lading to 
Chicago, Cincinnati, and the more distant city of St. Louis, on the 
Missouri. t 
this traflic, as formerly the cost of trans-shipment did not allow the 
Grand Trunk to work the through tratlic between the Eastern and 
Western Stites. 


dependent of all competitors.— 
colony of Victoria (Australia) for the extension of asystem of eight 
hours’ Iubour.—The Constitutionne! says:—"* We have reason to 
believe that M. Arman, the shipbuilder of Bordeaux, has been 
ordered by the Minister of Marine to build three steam ‘stable 
transports ’ and two despatch boats. M. Moulinie and Co., of the 
same port, have also received orders to construct one steam stable 
transport and one despatch boat. Bechon Brothers are also to 
supply one of these steam stables and a despatch boat, and M. Charig- 
neau two schooners, All these builders are required to supply is the 
hull of the vessels, their engines, masts, rigging, and so forth, the 
government provide themselves.” 

Franrut Sream Bower Exv.ioston.—On Wednesday week 
there was a fearful explosion of the steam boiler belonging to Mr. 
Samuel Heath, ironfounder, at Middlewich. Mr. Heath and his 
two sons were overwhelmed in the explosion, and one of the sons 
was got out quite dead. The boiler was of the egg or oval s vape, 
about 12 ft. or 124 ft. long, and 4 ft. 3 in. or 4 ft. 4 in. in diameter, 
having a common old-fashioned safety-valve, but without a steam 
gauge or indicator. The feed-pipe supplying the boiler with water 
was worked by hand at intervals, which seems to have been neg- 
lected. It had been customary to weigh down the safety-valve in 
order to obtain greater pressure of steam. One end of the boiler 
was blown clean away; the remainder leaped from its bed to a 
distance of eight or nine yards, knocking down the wall of the Red 
Lion Inn brewhouse, and lodging within 2 in. of the outer wall of 
the Red Lion Inn itself. The whole length of the boiler now lies in 
the brewhouse, but divided in three parts. One end entire, three- 
fourths of the length being completely burst open, and about 3 ft. in 
its natural form, though separated from the other two portions. The 
plates when new had been nearly } in. in thickness, but many parts 
of the plates seem worn down to 8-16ths of an inch only, and were 
the least able to offer resistance. The engine (a high-pressurep 
which was from 6-horse power to 7-horse power, and was situate) 
in close proximity to the boiler, now lies shattered, the evlinder and 
half of the piston-rod lying alongside. The engine was used 
principally for the purpose of driving a fan, to give a blast to the 
furnace in which the ore was heated. At the time of the accident 
the ore was molten and ready for casting. The engine was, there- 
fore, at rest, and being tea-time, the other hands and assistants, from 
eight to twelve in number, were gone home; leaving Mr. Heath and 
two sons to watch the heated metal. Had the accident occurred 
half an hour earlier or later, it is impossible to say what might have 
been the loss of life, as often many persons cx Dgregate to witness 
the casting process. The boiler was placed there fourteen years 
ago, and was then a second-hand one; and it is said to have been 
condemued six years ago. Bricks were blown by the explosion into 





the air, and descended at a distance of from 45 yards to 50 yards. 








[tis the completion of the Victoria Bridge that makes | 


The connection of the Grand Trunk with the | 
Michigan Central at Detroit is also complete, making the line in- | 
A struggle is taking place in the | 





| ployed in the surveying service in the Gulf of St. Lawrence. 


TRAFFIC RETURNS. 


Week This Same Mileage. 

ending Week. 1859. 1860. 1359. 

Belfast and Ballymena .. .. .. Jan. 594 590 = 65 65 
231 921 33 33 


Birkenhead, Lancashire, & Cheshire _,, 
Bristol and Exeter .. . 
Caledonian .. .. .. 


oo oe » 


‘7 ce % 
Cornwall a a ae a ae 
Coskand Bandon .. os se oo 9 
Cork, Blackrock, and Passage en 
Deeside .. oe co Dee. 8 


Dublin and Belfast Junction .. .. Jan. 
Dundee, Perth, and Aber. Junction __,, 
Dundalk and Enniskillen.. .....  ,, 
Dublin and Drogheda a ae 
Dublin & Wicklow & Dub. & Kingtn. _,, 
East Anglian ee. ae 
Eastern Counties and East Union.. Jan. 
tdinburgh & Glasgow & 8. Dunter. Jan. 
Edinburgh, Perth, and Dundee .._,, 
Glasgow and South-Western .. .. 
Great North of Scotland... .. 
Great Northern .. .. oc ce oo» ” 
Great Southern and Western... .. 
Great Western .. .. 


e - 
om OOO NON OO I Oe AIO OW Aste we Oy 


_— 
= 

Oe 
eo: 





Shrewsbury and Birmingham ..  ,, 2 2 

Shrewsbury and Chester ~~ 5 
Lancaster and Carlisle .. 6... yy — -_ 100 = 100 
Lancashire and Yorkshire — 13,754 11,168 395} S05: 
Lianelly Railway and Dockyard .. Jan. —_ 46g 408 


1,236 1,127 Fy Se | 
10,867 
35,359 32,168 9174 
10,596 9,041 289% 2704 


London and Blackwall .. .. .. a 
London, Brighton, and South Coast —,, 
London and North-Western .. .. 4, 
London and South-Western ..  .. 5, 








London, Tilbury and Southend ..,, _ 79 425 42a 
Manchester, Shettield, and Lincoln. ,, 5,281 4,869 17341788 
Manchester, 8. Junc., & Altringham = ,, 8 782 i6 8 8 
Maryport and Carlisle... Jan. 1 5 
an ‘on. 46 56 20 0@ «<a Os. 8 7 
Midland Great Western .. .. .. 4, 8 5 
Newcastle and Carlisle sas Jan, 7 j 78] 
OE cs cs ts ce oe CO SB 2,481 _— 154 1649 
North-Lastern (i ieee ag fh ee ee Se 6 
Newport, Abergavenny & Hereford Jan. 8 460 424 «50 50 
North Staffordsuire Rail. and Canal Jan, 1 2,142 1,521 283-233 
Oxford, Worcester, and Wolver. .. 4, 8 = 1,817 1,631 102 v4 
St. Helen's C. and Railway .. .. 4, 8 398 377,32 32 
Shrewsbury and Hereford .. ..' ,, 7 ape 582 51 
Scottish Central., .. .. .. .. Jan. 8 971 968 50 50 

| Scot. North-Eastern (late Aberaeen) Dec. 31 - _ 115 «115. 

| South Devon... os oe oe oe Jun. 8 2,069 72} 57a 
South Eastern .. «.  o . » (@ 14,692 306 302 

| South York and River Dun. - Jan. 8 _ — lis 108 
Go Wales. oe is se ce os yl - 1713 (1713 
| ee ee eee ee ee ee ~ — 53 53 
Ulster .. oc «6 «© so ce co dm, & —_ 800 36 36 
Vale ol Neath .. »- 6 - 8 284 280 25} 2} 
Waterford and Kilkenny... .. .. Jan. 8 105 M450 3 3l. 
Waterford aud Limerick .. .. .. 4, 7 636 552 «77 Wie 
West Hartlepool H. and Railway.. ,, 6 -_ - 30 3u, 
Whitehaven and Furness.. .. .. 5, 1 — 158 9 7 
Waitehaven Junction Oo et ee ae 2 _ 47) oe i2} 


COLONIAL AND FOREIGN. 


West Flanders. ‘ oo 6 434 75 75 


Demerara, fortnight ending 


Buffalo and Lake Huron... .. .. Dec. 23 336 105 161 161 
NS sc. 3s ce. oe sl eo _ _ 109-109 
Eastern of France (late P. and S.).. Dec. 23 _ — 1023 1003 
Grand Trunk of Canada .. .. .. = 4, 17 3,150 3,199 970-880 
Great Luxembourg .. .. .. .. Jan. 38 706 657 128 122 
Great Western of Canada.. .. .. Dec, 23 3,366 3,989 345 204 
Northern of France .. .. .. .. 4, 2 = _ 602 600 
Orleans, Bordeaux and Branches .. » 2 _ - 922 922 
Paris, Lyons and Mediterranean .. ,, 23 _ _- 874 848 
Sambre and Meuse .. .. .. .. Jan. 6 = 180 68 68 
Western and North-Western .. ..0 4, 93 0 = — 748 = =(721 


SCOTTISH MATTERS. 
Tue shipments of pig iron made last weck from Scottish ports were 
on a limited scale, but exhibit a trifling increase as compared with 
the corresponding period of last year:— 





Foreign. Coastwise. Total. Same week 
last year, 

Ports. Tons. Tons. Tons, Tons. 
Glasgow .. 517 1,239 os Eee « 350 
Port-Diindas ee — .. No return. .. eS 30 
Greenock .. we - None. ee oe _ 
Port-Glasgow.. None, oe ee _ 
Bowling — 136 136 —_ 
Ardrossan. . — o 1,075 +» 1,075 1,071 
Troon oe “ - 101 oe ee 145 
Ayr... _ 10 os ms 690 
Irvine ee _ 100 100 — 
Grangemout ee — 895 395 580 
Leith a +“ 434 .. 100 oe 534 840 
Burntisland ee -» Noreturn. .. = - 
Alloa (south) os None. oe és - 
Alloa (nerth) *e 10 200 . 210 - 
Bo'ness ee es = es 865 805 
Clackmannan a 70 0 ~ 
Morrisonshaven .. — 60 

Total 961 3 









The following table shows the foreign shipments of the last three 


years :—- 
1857. 1359, 


Tons 
> 


1858. 
Tons. 
United States 
British America 
South America 
Australia 

West Indies 
East Indies... 








China .. 

Gormany 

Holland 

France... 

Italy J 

Denmars, &e. .. Glo .. 10 

Sweden and Norway 1,429 .. 1,886 

Russian .. 2. oe os oo ee ‘ 0 er 

Turkey, Egypt, &c... .. .. «- 655 .. “75 621 

Spain and Portugal.. 10,240 .. 12,896 8,620 

ee ae ae ee ee i,115 13w 1,137 

Jersey and Guernsey =... weve 208 4 235 
Total - 294,232 .. 273,629 .. 254,245 


Some of the leading public bodies in Scotland have expressed oppo- 
sition to the proposed amalgamation of the Caledonian and Edin- 
burgh and Glasgow Railway companies, The traflic on the twelve 
leading Scottish lines continues satisfactory, and exhibits an in- 
crease of upwards of £2 per mile per week. 

On Saturday a tine screw steamer, of 400 tons and 100-horse 
power, was launched from the building-yard of Messrs. Thomas 

Vingate and Co., of Whiteinch. She belongs to Mr. D. Lapraik, 
and Messrs. Lane, Crawford, and Co., of Hong Kong, and is named 
the Fan-qui (politely rendered ‘ Wandering Demon,” although 
Albert Smith, to whom the term was applied by the Chinese 
children, translates it as “* Foreign Devil’). The vessel is intended 
for the coast of China. The beautiful model of the Fan-qui promises 
a speed of at least 12 knots. The Dumbarton Herald says :—‘* With 
the new year has come pleasing evidence of increased activity in 
the shipbuilding and engineering works here. Messrs. Wm Denny 
and Brothers have contracted to build a screw steamer to be em- 
The 
engines for this vessel are to be made by Messrs. Tulloch and Denny, 
who have also contracted to make two pairs of screw gunboat engines 
for the luscan Government. It is to be hoped, and is probable, 
that these orders will be followed by more extensive contracts, and 
that 1860 will contrast favourably with 1859 as regards the extent 
of the shipbuilding and engineering works carried on here. Con- 
sidering the weil-established reputation of the Clyde and Leven 
shipbuilders and engineers, it is hardly creditable to the Government 


| that they send so little of their work in this direction.’ 





THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 


2012. WittiaM WHEATSTONE, Conduit-street, Hanover-square, London, 
“Certain improvements in harmoniums.”—Petition recorded 3rd Sep- 
tember, 1859. 

2468. James Hiaerns, Salford, Lancashire, ‘‘ Improvements in machinery 
or apparatus for bp = J yarns or threads.”"—A communication from 
Richard Garsed and Clayton Denn, Philadelphia, U.S.—Petition recorded 
28th October, 1859. 

2500. Gzorck Wuits, Dowgate-hill, Cannon-street. London, ‘‘ A mecha- 
nical arrangement for steaming grain or other grits in order to allow the 
bran better to separate from the flour.”—A communication from Leon 
Jean Emile Dupont, Les Pins, France.—Petition record:d 3rd November, 
1859. 

2676. Louis JEAN VANDECASTERLE, Bruges, Belgium, ‘‘An improved 
method of coupling the locomotive with the tender for the purpose of 
giving greater adhesion between the wheels of the former and the rails.” 
—Peitwn recorded 26/h November, 1859. 

2704. Georae James WaiNnwrient, Dukinfield, Cheshire, ‘‘ Improvements 
in apparatus for supplying moisture to the air in cotton factories, and for 
indicating and registering the strength and elasticity of yarn and thread.” 
— Petition recorded 30th November, 1859. 

2750. WiLtiaM Yourns, Hackney, Middlesex, ‘‘Improvements in apparatus 
for playing keyed musical instruments.”—Petition recorded 5th December, 
1859. 


2756. Epwarp Dowtinc, Woodford Bridge, Essex, “‘ Improvements in 
fire-escapes.”— Petition recorded 6th December, 1859. 

2782. Joun Ross Foorp, Acorn Wharf, Rochester, Kent, “‘ Improvements 
in applying travellers or lifting engines to barges or other craft, for 
drawing piles, raising sunken craft, moorings, and other such like 
purposes.” —Petition recorded 8th December, 1859. 

2832. SamurL Cusuirve Lister, Manningham, and JamMgzs Warsurton, 
Addingham, ‘‘ Improvements in machinery for preparing aud combing 
wool, flax, silk, and other fibrous materials.”—Petition recorded 13th 
December, 1859. 

2835. Tuomas Bouton, Jonn BERTENSHAW, and JAMES M‘CONNELL, Bolton- 
le-Moors, Lancashire, ‘* Certain improvements in machinery or apparatus 
for roving, slubbing, spinning, and doubling cotton and other fibrous 
materials.” 

2838. GEORGE Brpson, Manchester, “ Improvements in puddling fur- 
naces,” 

2840. SAMUEL BENTLEY and JoHN StrincER, Wednesbury, Staffordshire, 
“ Certain improvements in railway chairs.” 

2844. ALFRED Buckincuam Ippotson, Sheffield, ‘‘ An improved draw and 
buffer spring apparatus for railway carriages.”—A communication from 
Jobn Parker, Florence. 

2846. GeorGe HawksLEY, Three Mill Lane, Bromley-by-Bow, Middlesex, 
** Improvements in pumps.” 

2848. GeorGe Lesiik, Mall, Hammersmith, Middlesex, ‘‘ Improvements in 
preserving casks by means of self-acting apparatus for closing up the 
holes made in casks, and excluding air from such casks when in an empty 
state.” — Petitions recorded 14th December, 1859. 

2850. Francis Joun Berries, Kingsland, Middlesex, ‘‘ Improvements in 
apparatus for propelling vessels.” 

2852. CHARLES Reeves, Birmingham, “ An improvement or improvements 
in breech-loading fire-arms.” 

2854. Epovarp Cokmigr, Paris, ‘‘ Improvements in the preservation of 
eggs.” 

2858. WituiamM Gapp, Langsyne-terrace, Nottingham, “ The manufacture 
of edgings and quillings made simultaneously on lace or warp lace 
machinery.” 

2860. WiLtiAM Horatio HARFIELD, Royal Exchange-buildings, London, 
‘‘ Improvements in windlasses, capstans, and shackles for chains.”— 
Petitions recorded 15th December, 1859. 

2862. Epwarp Pitkineton Ho.pen, Bolton-le-Moors, Lancashire, ‘“‘ Im- 
provements in hinery for opening, carding, and cleaning cotton and 
other fibrous materials, when in a manufactured or partially manufactured 
state.” 

2864. Joun Kyicut and ALDER WALBANK, Great Horton, and Josrru 
BentuaM, Bradford, Yorkshire, ‘‘ A new woven fabric, and in the mate- 
rials employed in its manufacture.” 

2866. Henky Stokes, Coventry-street, London, ** Lmprovements in boots, 
particularly applicable for military purposes.”—Jetitions recorded 16th 
December, 1859. 

2370. Joun SELLARS, Manchester, ‘‘ Improvements in the manufacture of 
size for stiffening, finishing, and dressing woven fabrics and yarns.” 

2874. Tuomas WintiamM PiuM, Blaenavon Ironworks, Monmouthshire, 
‘‘Improvemeuts in the manufacture of tyres for railway and other 
carriage wheels, and of hoops and rings, and in machinery employed 
therein.” 

2876. Ropert Parisi Busk, Lille, France, and THoMas GREENWoop, Leeds, 
** Improved machinery for opening and drawing fibrous substances,” 

2878. Joacuim Davip Htnscn, St. Paul's Churchyard, London, *‘ Improve- 
ments in the construction of gunboats.”— Petitions recorded 17th December, 








1859. 

2380. MattHew Topp, Bradford, Yorkshire, “ Impr 
for combing wcol or other fibrous substances.” 

2881. Epwarp Tuomas Hugues, Chancery-lane, London, “‘ Improvements 
in apparatus for cutting out the soles and counters of boots and shoes.” 
—A communication from Louis Letournel, Rue de Lyon, Passage 
d’Orient, Paris. 

2883. Geonce Savite Goopat, Brighouse, Yorkshire, ‘‘ Improvements in 
wire card-covering, for carding tow, flax, or other fibrous substances.” 
2884. Lovis SeRBaT, St. Saulve, département du Nord, France, ‘* Improved 

means of removing incrustations in boilers, and of preventing the same.” 

2885. ANDREW Batueate and Joun Hays Wi:soy, Liverpool, “* Improved 
apparatus for distilling water, and cooking on board ship.” 

2886. Louis PELLISSIER, JULES JANNESSE, and EpovuarD CAsTILUON, 
Bordeaux, ‘* An improved brake for railway carriages, and mode of 
transmitting signals for working the same.” 

2587. Georoe Davigs, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in musical instruments with piston or cylinder valves, and in the method 
of writing or arranging music for the same.”—A communication from 
Gustave Auguste Besson, Paris. 

2:88. Tuomas Symons, Plymouth, ‘‘ Improvements in propelling vessels 
through water.” 

2ss9. Joun Cowan and PutneAs Cowan, Barnes, Surrey, “ Improvements 
in revivifying or restoring animal charcoal, and in the apparatus em- 
ployed therein,” 

2800. Davin Hircain, Coventry, Warwickshire, “ An improvement in the 
caps of watches.” 

2svl. Joun Ssiru, Birmingham, “ Improvements in the manufacture of 
composition jewellery and ornaments, and in cases for jewellery, photo- 
graphs, and for ovher similar purposes.”—Pctitwas recorded 19th December, 
1850. 

2803. Matrusw Jones, Cardiff, Glamorganshire, ‘* liprovements in the 
mode of preventing explosions in boilers and steam generators.” 

2895. Micuarn TURNOR, Birmingham, * A new or improved method of 
manufacturing metal boxes.” 

2597. WiLLIAM Bayey, jun., White Lion-street, Islington, ‘‘ Improvements 
in machinery for cutting wood.” 

2808. Georce CoLLierR and Joun Couuer, Halifax, Yorkshire, ‘“‘ Improve- 
ments in means or apparatus for the manufacture of carpets and other 
pile fabrics.” 

2su0. James Fextox, Low Moor, near Bradford, Yorkshire, “ Improve- 
ments in cannon and other fire-arms, and in projectiles.” 

2000. WiLLIAM HENDERSON, Alderley Edge, Cheshire, ‘‘ Improvements in 
treating certain ores and alloys, and in obtaining pruducts therefrom.” 
2001. RicHarnD STEAD Howves and Epwin Turesu, Wakefield, Yorkshire, 

An improved construction of safety lamp.” 

ALrKED Vincent Newton, Chancery-lane, London, ‘* An improved 
construction of churn.’—A communication from John Booth, Buffalo, 
New York, U.S. 

2003. ALFRED WkLcH, Southall, Middlesex, “ Improvements in portable 
railways to facilitate the movement of carriages on common roads and 
other surfaces,”—A communication from James Welch, Calcutta. 

2004. JAMES FERRABEE, Phenix Ironworks, Stroud, Gloucestershire, ‘‘ Im- 
provements in screw wrenches or spanners, and in securing the cotters 
of comnecting-rod and other bearings.” 

2005. Henry bBayury, Stalybridge, Lancashire, “‘ Improvements in the 
construction and manufacture of cop-tubes used in machinery for 
spinning tibrous materials.” 

2906. Joun Hexry Jonunson, Lincoln’s-inn-fields, London, ‘“ Improve- 
ments in the manufacture of * water traps,’ and in the apparatus em- 
ployed therein.” — A communication from James A. Lowe, New 
York, US. 

2007. Perxy G. Garoiner, New York, U.S., “Springs for carriages or 
railroad cars.”"—/ el:tions recorded 20th Devem er, 1359. 

20.9. SamcrL Puimsott, Hatton-garden, London, ‘“ Facilitating the 
unloading and transferring from railway wagons into carts 
&c., the coals and other matters with which they may be loaded, and for 
storing the same.”’ 

2910. Witttam Dempsey, Buylawton, near Congleton, Cheshire, “‘ An 
apparatus to fold bindings of any description.” 

Q0i:. ALPRED Vincent NewToN, Chancery-lane, London, “ Improved ma- 
chinery for cutting and dressing stoue"—A communication from Jean 
Philippe Kehr and Jean Millet, Paris. 

2012. Wittiam Apsott, Cambridge-street, Warwick-square, London, “‘ An 
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improved method of ing timber, particularly adapted for railway 
rposes.”—A communication from James Campbell Francis Calvert, 
rdanelles, Turkey. 

2013. WiLLiIaM 4 Cambridge-street, Warwick-square, London, ‘‘ An 
improved method of rendering fire-wood infil ble.”"—A 
cation from James Campbell Francis Calvert, Dardanelles, Turkey. 

2914. Joun Guassox, Newark-upon-Trent, Notts., ‘‘ Improvements in 
stean)-engines.” — Petitions recorded 2ist December, 1859. : 
9915. Louis BERTRAND OLLIVieR, Bron, France, ‘‘ Improvements in 
ploughshares, hoes, and other similar cutting parts of agricultural 

implements.” 

2916. Witt1aM Epwakp Gepce, Wellington-street South, Strand, London, 
“ Improvements in the manufacture of artificial feathers.”— A communi- 
cation from Jean Ulrich Wild, Nancy, France. , 

2917. Wiuuiam Epwarp Newton, Chancery-lane, London, “‘ An improved 
process and apparatus for extracting or separating paraffine from 
schistose or mineral oils and other hydrocarbons.”—A communication 
from Paul] Frangois Morin, Paris. : 

2918. ALFRED VinceNT Newton, Chancery-lane, London, ‘* An improved 
construction of kiln or oven for burning bricks, tiles, limestone, and 
other sub "—A ication from Friedrich Hoffman, Berlin, 
and Albert Licht, Dantzig. : : 

2919. Tuomas ALLEN, Wain Gate, Sheffield, Yorkshire, ‘‘ Improved machi- 
nery for cutting out clothing and every description of textile fabrics. 

2920. GrorGk FREDERICK STIDOLPH, Ipswich, ‘* Improvements in organs 
and other wind musical instruments.”—Jetitions recorded 22nd Decewber, 








1859. 

2923. FREDERICK AUGUSTUS ABEL, Woolwich Royal Arsenal, ** Improve- 
ments in protecting from fire textile materials, in the raw or im the 
manufactured state.” 

2925. WiLLiaM Epwakp GepoE, Wellington-street South, Strand, London, 
«An improved box or case for packing sardines or other provisions.” — 
A communication from Etienne Chatonet, jun., La Rochelle, France. 

2026. Epwarp Ecroyp, Limefield, Little Marsden, Joun DovGton, Burnley, 
and JonaTHaAN Heywoxrtu, Little Marsden, Lancashire, ‘* Improvements 
in looms.” 

2927. Henry Penney, Finchley-road, St John’s-wood, London, “‘ Improve- 
ments in the treatment of vegetable fibres for the manufacture of paper.” 

2928. WinuiaM Lairp, Birkenhead, Cheshire, ‘ Improvements in floating 
batteries.” ; 

29, RicHaRD TELFORD, Birmingham, “ Improvements in castors. 

2930. RopeRT DaLRYMPLE GuTHRIE, Leadenhall-street, London, * An im- 
proved method of lowering ships’ boats.” 

2031. RicharD AKCHIBALD BroomaN, Fleet-street, London, ‘* Improvements 
in hot water heating apparatus.”—A communication from Louis Cross, 
Rotterdam. ; : 

2932. TuoMaS AVELING. Rochester, ‘ Certain improvements in locomotive 
engines, parts of which improvements are applicable to the tr jon 
of motive power.” —Fetitions recorded 23rd Dicember, 1859. ; 

2925. Gror@e KENNEDY GEYELIN, Oxford-street, London, ** Making trans- 
parent metallic twisted columns, pillars, tubes, &c., for bedsteads, 
gaseliers, building, warming, and other purposes.” 

2956. Danie, HoueTt, High Hoiborn, London, and GortTLies Boccivus, 
Totues, ‘“‘ Improvements in cannon and fire-arms, and in percussion cap- 
holders and chargers.” ‘ 

2937. WitulaM SaNnpex, New Basford, Nottinghamshire, ‘* Improvements 
in machinery for embossing lace or other textile fabrics made on bobbin 
net machines” y 

2939. Emite Huper, Paris, ‘“ The preparation of certain colouring sub- 
stances for printing and dyeing, or other purposes.” P : 

2941. Epwin Sairn, Shettield, Yorkshire, ‘* Improvements in ornamenting 
metal pipes or tubes.” : 

2942. Geoxce Gisson Brown, Deptford, and Joun Weir Draper Brown, 
Greenwich, Kent, ‘- Improvements in oil lamps.” : 

2943, FRANCIS GYBBON SPILLSBURY, Bow, Middlesex, “‘ A certain trans- 
lucent or transparent fabric, and for certain applications of the same to 
various purposes.” 

2945. RopertT Murray McTvrk and Georer East, Liverpool, “ Improve- 
ments in the manufacture of collars and cuffs.”—Partly a communication 
from Andrew Smith, New York, U.S. 

2946. WILLIAM Epwakp Newton, Chancery-lane, London, ‘‘ Improvements 
in mills for grinding.”—A communication from Mr. Cabenues, Paris. 

3947. Joun Smitn, Birmingham, “ Improvements in the manuiacture of 
buttons and other dress fastenings.”—/'etitivas recorded 24th December, 


. 





1859. 

2948. WinuiaM Hupson and Curistorner Catiow, Burnley, Lancashire, 
“* Certain improvements in looms for weaving.” : 

2949. FrepErick Levick, Blaina Cwm Celyn, Monmouthshire, ‘‘ Improve- 
ments in puddling and other reverberatory furnaces used in the manu- 
facture and heating of iron, and for other like purposes, and in econo- 
mising the waste heat of the said furnaces.” 

2950. TuOMAS SxaViILLE Truss, Darlington, Durham, ‘‘ Improvements in 
the mode of packing or cushioning railway chairs, pillars, pipes, girders, 
and engines, by the use of animal and vegetable fibre-packing chemically 
prepared.” ; : 

2951. WinuiAM E.re Tay.er, Russell-place, Montpelier, Bristol, “‘ Fasten- 
ing the hairs in tooth brushes and other brushes.” 

2952. Joun James House and Henry Atrrev Martin, Sheffield, York- 
shire, ‘“ An improved method of application and arrangement of 
indexes to account and other books.” 

2953. XAVIER CARRERE DE NabaT and ARMAND CARRERE Dt Nasat, Rue 
d@’Angoléme St. Honoré, Paris, ‘‘ An apparatus to shear domestic 
animals,” 

2954. WiLLIAM Beckett Jounsox, Manchester, ‘‘ Improvements in steam- 
engines and boilers, and apparatus connected therewith.” 

2955. WiLLIAM Maryon, Stanhope street, Hampstead-road, Middlesex, ‘‘ Im- 
provements in ladders and in machinery to be used in making them.”— 
Petitions recorded 27th December, 1859 

2957. ALFRED Vincent Newroy, Chancery-lane, London, ‘‘ An improve- 
ment in the treatment of stricks or bundles of fibres, aud the conversion 
of the same into slivers or ribbons.”—A communication from Charles de 
Jongh, Guebwiller, France. : c 

2959. CorNnELIUs Josep Roongy and Davin Rexsuaw, New York, U.S., 
** An improvement in spring door hinges.” 

2961. Francois Puivipre TANNIARD, Beaume, France, ‘‘ An apparatus 
indicating the time in music, and which can serve as a diapason.” 

2965. ARTHUR JAMES MeLHUISH, Holborn Bars, London, ‘* Improvements 
in cameras.” —Petitions recorded 23th Decenbcr, 135%. 





Inventions protected for Six Months by the Deposit of a Complete 
Specification 


2993. Witt1am Epwarp Newron, Chancery-lane, London, “ Improvements 
in spinning machinery.".—A communication from Eugene Augustin 
Lecwur, Paris. —Deposited and recorded 30th December, 1359. 





Patents on which the Stamp Duty of £50 has been Paid. 


7). Tuomas Batt and Joun WiLkiNs, Nottingham.—Dated 8th January, 


1857. 

50. Henry Boveteux, Leghorn.—Dated 6th January, 1857. 

62. RicuaRD ARCHIBALD Brooman, Fleet-street, London.—A 
nication.— Dated 6th January, 1857. 

68. James Harris, Hanwell, Middlesex.—Dated 8th January, 1857 

69. ALEXANDER M‘Donap, Aberdeen.— Dated 8th January, 1857 

$4. Joun and Curistopuek Grataix, Preston, Lancashire.—I 
January, 1857. 

77. Joun Henry Jonnson, Lincoln’s-inn-fields, London.—A communication, 
—Dated 9th January, 1357. 

95. RicnakD ARCHIBALD Brooman, Fleet-street, London.—A communi- 
cation.— Dated 10th January, 1857. 

= Henry Cater, Anchor-terrace, Southwark.—Dated 2lst January, 

de 


commu- 


Yated 10th 





Patents on which the Stamp Duty of £100 has been Paid. 
25, CHARLES FREDERICK WuiTwortu, Brighton.—Dated 5th January, 1853, 
41. Perer GrauaM, Oxford-street, London.—Dated 6th January, 1853. 
45. Thomas Pape, Loughborough, Leicestershire.—Dated 7th January, 1853 
75. JoHN PrErRiz, jun., and SamvEL TayLor, Rochdale, Lancashire.— 
Dated 11th January, 1853. 





Notices to Proceed. 

Birmingham, ‘Certain improved machinery or 
g ts for raising or giving form to articles formed of 
sheet metal, such as knobs, thimbles, ferrules, and parts of umbrella and 
parasol furniture, button shells, and other such jike small articles.”— 
—Petition recorded 29'h Auguat, 1859. 


1966. BexnsamMin Baveu, 
oaaelt nee 





1969. Joun BowkN Bakes and Jeun Loacu, Birmingham, “ Certain im- | 


provements in oars for impelling boats, as also in the row-locks in whicli 
they work."—/‘ctition recorved 30th August, 1859. 

1963. SamuzL MipvLeTox, Blacktriars-road, London, “ Improvements in 
the mode or method of uniting aud otherwise manufacturing articles of 
leather and such like mateviais, aud in the apparatus and machinery 
conuected therewit.—Hetiiwn eco. ded Sist August, 1859, 

1983. Joun Axpgxson Simpson, Liverpool, ‘‘ lmprovements applicable to 
— other coveriugs for the head.” —Peticiwn recorded ist September, 


2003. Wittiam Feary, Leeds, “ An improved construction of buoys.” 
206. WitilaM ALLEN TunNgR, Mauchester, aud Henry Louis Linuey, 
S:and Laue, Lancashire, ‘‘ Improvements iu the manufacture of starch.” 
2009. THomas Hepvecock, Hammersmith, Middlesex, *‘ An improvement in 
quadrants.” —~ Petitions recorded 2nd September, 1859. 


2. Witttam Wueatstoxe, Conduit-street, Hanover-square, London, | 
* Certain improvements in harmoniums.” 

2016. Groner Davies, Serle-street, Lincoln's inn, London, “ Improvements 
in printing, and in apparatus connected therewith.”—A communication 
from M. Alvis Auer, Vieuna, 


201 








2018. George Paxsons, Martock, S tshire, ‘* Impro in 
wheels.” 
2021. Bernagp Lavru, Manchester, ‘I ts in the facture 


i r 
of rollers or cylinders for calico printers, and of tubes of copper and 
brass, or mixtures of those metals.”—Petitions recorded 3rd September, 


1 > 

2023. Wituiam Busu, Dulwich, Surrey, ‘‘ Manufacturing granulated 

seidlitz powder.” 

2024. Jean Baptiste, Hennt Honore, RayMonp Barre, and JEAN Bapriste 

Marig Exnest Barre, Paris, ‘ Improvements in cutting out or 

engraving metals and their alloys.”— Petitions recorded 5th September, 1859. 

2030. Groner Lowry, Salford, Lancashire, * Improvements in machinery 

for heckling flax and other fibrous materials.”—Petition recorded 6th 

Septenber, 1859 

2040. HENRY Jones, Birmingham, ‘‘ Improvements in breech-loading fire- 
arms.” 

2041. WitLiAM JEAN JcLes VARILLAT, Rouen, France, ** An apparatus 
indicating the level of water in steam cauldrous or boilers.”—Petitions 
recorded 7th September, 1859. 

2052. Joun Henny Jounson, Lincoln’s-inn ficlds, London, ‘* Improve- 
ments in cocks and valves."—A communication from Jean Baptiste 
Prudence Gire, Paris. 

2054. James Tanpy, Wandsworth-road, Surrey, ‘* Improvements in loco- 
motive and other steam-boilers.” 

2055. TuoMas Wessren ALLsoPP, Castle 
**Improvements in portable gas apparatus.” 
September, 1859. 

2079. Freperic Newron Gisporne and Lazarus Simon Maenvs, 
Adelaide-place, London, “ Improvements in telegraph cables,”"—Petition 
recorded 12th September, 1859. 

2085. Gzorge Monrrriore Levi, Val Benoit, Liege, Belgium, ‘ Improve- 
ments in washing and separating ores and substances of different specific 
gravities, and in apparatus for that purpose.”—J'ctition recorded 13th 


Leicestershire, 
recorded 8th 


Donnington, 
"— J ctitions 





steam. The injection is as in the ordinary method, which method 
may be retained in case of ment of the cooling apparatus, or used so 
far as will supply the waste in the boilers. Or stills may be ed to 


r er 
furnish pure water for this purpose, but it is preferred to admit the needed 
small quantit: of external water, and eject a little water from the boiler 
periodically, from which will result only a small deposit of insoluble 
matters therein requiring removal at distant intervals, Instead of 
ploying the ordinary air-pump, a separate small pump is used to withdraw 
the warm water into the hot cistern, and an air-pump is employed adequate 
only to the exhaustion of the air entering by The external 
cooling water can be supplied from any suitable source by means of 

or other motors actuated by the engine ; and also may be in marine engines 
by the transmission or passage and impact of the water effected by the 
motion of the vessel or the action of the propelling instruments. By means 
of these improvements, the extent of cooling surface required, and other 
accessories, will be greatly reduced below that heretofore employed, and 
rendered more economically and practically available, The patentee states 
that, whereas the system of condensation, by the re-injection of the same 
water, was invented by him, and is the subject of a former patent, he 
hereby only claims its adaptation and combination with boilers or tubular 
or cellular generators, or in conjunction with any of the appliances 
mentioned, the same being particularly applicable when in such combination 
the superheated steam is worked more expansively than is generally 
practised with dense steam, particularly in navigation. : 





CLass 2.—TRANSPORT. 
including Railways and Plant, Road-making, Steam Vessels, Ma- 
pee | and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 


1515, A. V. Newton, Chancery-lane, London, “ Springs for resisting sudden 
and continuous pressure.” — A communication.—Dated 23rd June, 1859. 
This invention relates to the construction of an efficient and economical 
substitute for the plate-springs used chiefly in mounting es on 
their frames. To this end curved bars of steel or other suitable resilient 
substance are employed. In making a spring, two of these curv are 





September, 1859. 

2125. Freperic Newton Gisborne, Adelaide-place, London, 
submarine telegraph cables.” 

2130. Tuomas CuakLes Eastwoop, Bradford, Yorkshire, “ Improvements 
in means or apparatus for preparing and combing wool, cotton, and other 
fibres.” 

2134. Wituiam Cuark, Chancery-lane, London, “ Certain improvements 
in electro-magnetic telegraphs."—A communication from Levrett 
Bradley, Folsum City, California.—/'etiions recorded 10h September, 
1859. 

2158. Epwarp Jones, Dudley, Worcestershire, “‘ An improvement or im- 
provements in the manufacture of coke in open coke fires or heaps.” — 
Petition recorded 22nd Septenber, 1859. 

2167. Cuarues Lampert, Sunk Island, East Riding, Yorkshire, “‘ Improve- 
ments in machines or apparatuses for cutting and pulping food for cattle, 
and for other like purposes.”— Petition recorded 24th September, 1859. 

2286. Wituiam Brookes, Chancery-lane, London, ‘ Improvements in 
securing the tyres of railway carriage and engine wheels.”—A communi- 
cation from Robert Stothert Kirkpatrick, Brussels. — Petition recorded 7th 
October, 1859. 

2706. BERNARD SAMUELSON and WintlAM Manwaring, Ba 
shire, “ Improvements in reaping and mowing machines.’ 

2708. Epwarp Dorsxtt, Old Broad-street, London, ** A new manufacture 
of heavy oil.”—/etitions recorded 30th November, 1859. 

2735. Tuomas Ropert Russet, Liverpool, ** The application of a certain 
metal for the movements of watches and other time keepers.” 

2742. PercevaL Moses Parsons, Arthur-street West, London, ‘ Im- 
provements in fire-arms and projectiles.” — /'etitions 3rd 
December, 1359. 

2803. WiuiamM Hortox, Smethwick, Staffordshire, ‘‘ An improvement or 
improvements in steam-boilers.""—/etetion recorded 10th December, 1859. 
2822. Joun Rapnakut Isaac, Liverpool, ‘ Improvements in the con- 
struction of hand-boxes for travellers.”—/etition recorded 12th December, 

1859. 

2846. Grornce Hawks.ey, Three Mill Lane, Bromley-by-Bow, Middlesex, 
* Improvements in pumps.”—etition recorded Mth Deecuber, 1859. 

2850. Francis Joun Berries, Kingsland, Middlesex, “ Improvements in 
apparatus for propelling vesvels.” 

2858. WittiaM Gavp, Langsyne-terrace, Nottingham, ‘* The manufacture 
of edgeings and quillings made simultaneously on lace or warp lace 
machinery.”—Peitiwmns recorded 15th December, 10d 

2891. Joun Smitu, Birmingham, “* Improvements in the manufacture of 
composition jewellery and ornaments, and in cases for jewellery, photo- 
graphs, and for other similar purposes.” —/etition recorded 19th December, 
1859. 

2398 Grorce Cour and Jonx Couuer, Halifax, Yorkshire, “ Inmprove- 
ments in means or apparatus for the manufacture of carpets and other 
pile fabrics.” 

2906. Joun Henry Jounson, Lincoln’s-inn-fields, London, “* Improvements 
in the manufacture of ‘ water traps,’ and in the apparatus employed 
therein.”— A communication from James A. Lowe, New York, U.S. 

2907. Peary G. Garpiner, New York, U.S., “ Springs fur carriages or 
railroad cars,"—/'etitions recorded 20th De enber, 1859. 

2937, Witttam Sanper, New Basford, Nottinghamshire, ‘* Improvements 
in machinery for embossing lace or other textile fabrics made on bobbin 
net machines.” ; 

2941. Evwin Surrn, Sheffield, Yorkshire, ‘‘ Improvements in ornameniing 
metal pipes or tubes,” 

2943. Francis Gyspon Spitepury, Bow, Middlesex, “ A certain translucent 
or trausparent fabric, and for certain applications of the same to various 
purposes.” 

2945. Ropert Murray McTvurk and Groner East, Liverpool, ‘* lmprove- 
ments in the manufacture of collars and cuffs."— Partly a communication 
from Andrew Smith, New York, U.S. 

2947. Joun Smiru, Birmingham, “ Improvements in the manufacture of 
buttons and other dress fastenings.”—/’elitions ricorded 24th Decuinber, 
1859. —_—__ 

And notice is hereby given, that all persons having an interest in oppos- 
ng any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Oilice of the Commis 
sioners, within twenty-one days after the date of the Guzette (and of the 

Journal!) in which this notice is issued, 


nbury, Oxford- 


recorded 
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ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracis prepared expressly for The 
Engineer, at the Office of her Majesty's Commissionersjof Patents. 


Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Millis, Gearing, Boilers, Fittings, §c. 
1524. T. Howarp, Rotherhithe, “‘ Condensing steam in engines where super 
heated steam is used.” — Dated 25th June, 1859. 

The invention consists in condensing, as hereinafter described, steam 
which is generated in boilers having attached to or combined with them, or 
with the cylinders or other parts or adjuncts of steam-eugines, any appa- 
ratus or means for superheating the dense steam. Superheated steam, after 
having done its duty in the cylinder or otherwise, is admitted into a vessel 
to be condenscd, such as is commonly termed a condenser, but, instead of 
| subjec ing it to the contact of external cold water injected thereinto from 
the sea or other source containing salts or impurities, it is subjected to the 
contact of the same water repeatedly, which is cooled by circulating it, 
together with that resulting from the coudensed steam, through metallic 
tubes, vessels, or channels, having their opposite surfaces presented in any 





opposite direction to the water within. ‘The circulation of this condensing 
water is effected by withdrawing it, by the ordinary air-pump, into the hot 
cistern, and passing it thence by the atmospheric p:essure through the 
cooling channels again into the concenser, Where it is injected amidst the 
steam continuvusly, or it may be intermittently, by actuating a valve or 
injection cock accordingly. I: way also be cooled by passing cold water 
through tubes or chauuels set in a hot cistern arranged for such purpose. 
The boilers will now be fed by the ordinary means with the ci:culating 
| water constantly replenished by that resulting from the condensation of the 









“* Paying-out | 





suitable manner, or in any couvenient position, to a current of the external | 
cold water, and which, when the supply is limited, should pass in an | 


connected together at their extremities by coupling pins, to form an ellipse 
or double bow, To the upper bow a saddle-piece is jointed to carry the 
| load or the body of the carriage (as the case may be), while to the lower 
bow the axle for the running wheels is secured by bolts. In some cases the 
lower bow is made of two curved bars connected together by both being 
| jointed to a central shackle picce to which the axle is attached. Another 
| mode of imparting the pressure of the load to the spring is by conn 
| the opposite ends of the spring together by means of rods, through the 
outer extremities of which the pins which couple the curved bars together 
pass, ‘The inner ends of these rods are jointed to a metal block which bears 
the load, and a vertical guide-rod attached to this block passes through 
the upper bow of the spring. Thus the pressure of the load is taken inaide 
instead of outside the ellipse. In some cases an efficient spring may be 
made by the use only of one curved bar.—Not vroceeded with. 





Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, fe. 


1533. G. WrieLky, Dukinyidd, and T. H. Wriaury, Mossley, “ Self-acting 
| mules for spinning and doubling.” —Dated 2ith June, 1859. 

This invention consists in certain improved combinations of parts for 
winding the yarn on the spindles during the running in of the carriage, and 
for governing the winding on. It has hitherto been customary to eonnect 
the radial arm to the winding-on barrel by means of a chain, and this 
chain, when the carriage is going in, causes the barrel and the spindles to 
revolve. Now, in performing this invention, when the radial arm and 
winding-on barrel are used, the chain is only employed to govern the 
winding on, but the spindles are driven almost entirely by a strap from the 
| counter-shaft acting on a pulley on the rim band shaft, or by a pinion on 
the backing-off shaft gearing in a wheel on the rim band shaft, the sai 
| pulley or wheel being connected to the rim band shaft by a friction cone, or 
| a fast and loose pulley, or other equivalent means, may be used, When the 
carriage ts nearly in, the friction cone, or other apparatus, is released by a 
lever acted upon from the carriage, The patentees also propose to dispense 
entirely with the radial arm winding-on barrel, and connected there- 
with, and to effect the winding on entirely from the rim band shaft ; in this 
case the winding on is governed by a brake acting on a friction pulley. 
This brake is in communication with the counter fallers. 

1550. G. Cuarman, Rutland-street, Leicester, “ Knitting machines.” —Dated 
20th June, 1859. 

For the purposes of this invention, the needles are set in to a circular or 
cylindrical arrangement, and one or more sets of wheels or instruments are 
used to work the course or courses constantly making in the machine, as is 
well understood ; but, in order to produce striped work, there are two or 
more thread-carriers applied to cach set of instruments for working a course, 
and such thread-carriers are brought into and are put out of action by cuts 
of wheels, or other suitable pattern surfaces, in such manner that, when one 
thread-carrier is supplying its thread to be worked into a course by its set 
of wheeis or instruments, the other or others is or are kept out uf action, 
and the thread of such other thread-carrier is cut or divided immediately as 
| its thread-carrier goes out of action ; hence, by having two or more different 
coloured threads to each set of wheels or instruments for working the 
course, any number of courses of one or other colour may be worked 
according to the arrangement of the pattern surfaces used to govern the 
times of the coming into and going out of action of the thread-carriers. 








Ciass 4.—AGRICULTURE. 
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Including Agricultural Engines, Wind. 
Mills, &c. 
1504. W. Russeut,: Leicester, ‘* Wheels for, ploughs," cultivators, de."—Dated 
22nd June, 1859. 

This invention has for its object improvements in wheels for ploughs, 
cultivators, and other implements or carriages. For this purpose the 
patentee forms the nave of the wheel in two paris ;—One, the outer part or 

| front of the nave, is either connected to, or made in one piece with, the 
| Spokes, and has a recess at its centre to receive the end of the axle ; the 
| other part, or back of the nave, is of a cup form, and has a hole through it 
at the centre for the passage of the axle, and a flange round its edge through 
| Which bolts pass to attach it to the first part or front of the nave. Within 
| the cup the axle has fixed on it a boss or bushing of cast-iron which fits tho 
| interior of the cup, bears on the cast-iron boss on the axle, and these con- 
sequently become the rubbing or wearing parts, and they are both easily 
replaced when requisite. The part forming the front of the nave has a 
small hole bored in it, by which oil may be poured into the space within 
| the nave, Around the axle and boss the hole is furnished with a screw 
plug, by which it is closed when the oil has been poured in ; the joints 
»etween the several parts are made tight by leather washers to prevent the 
escape of the oil. 





Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ment, Glass, Paint, House Fittings, Wurming, Ventilating, &c. 
1579. R, W. Morvinix, Pendleton, Salford, *‘ Window sashes.” —A communi- 

cation.—Dated 2nd July, 1859. 

This invention cousists in the combination of spiral springs for sustaining 
the weight of window sashes, sliding vertically, with peculiar formed and 
arranged tension or friction springs fixed to each sash. Tho invention 
cannot be described in detail without reference to the drawings. 

1578. C. H. P. Coon, Glasgow, “ Ventilators.” —Dated 2nd July, 1859. 

This invention relates to the so arranging and constructing ventilators, 
and ventilating chimney tops, that a very superior ventilating effect may be 
produced in a very economical manner, whilst an efficient draught may be 
secured in flues or chimmeys of various kinds, so as to bring about a com- 
plete ventilating result, and prevent ‘‘ blow downs,” and other evils attend- 
ing chimneys as ordinarily constructed. In house or room ventilators con- 
structed according to this invention, for ventilating apartments from the 
interior into the flues or chimneys, av aperture is made at or near the ceiling 
of each room communicating with the flue or chimney in the wall. This 
aperture may be round, square, or of other sectional form, and it is fitted 
internally with a series of inclined pieces, so adjusted as to afford very free 
access for the air in the apartment to the chimney. In the centre of the 
aperture there are placed one, two, or more, hollow conical or pyramidal 
| chawbers, made of metal or other suitable material, with their apices 
| directed towards the apartment, and their bases towards the chimney. The 
| sides of the aperture are fitted with corresponding half cones or pyramids, 
| their open bases being turned in a direction the reverse of the ceutral 
| chambers, and alternated with them in such wanner that the apices of the 
central chambers are at or about at a Jevel with the bases of the external 
chambers in lines drawn trausversely across the aperture. With this 
arrangement, whilst the vitiated air of the apartment can find its way out 
| between the solid inclined surfaces exposed to its action, any blow down or 
return draught is entirely resisted by the bases of the chambers. The 
same principle is applicabie to the chimney top, which is left eutirely open, 
except in as far as the chamber or diaphragm portions fill up the flue, Iu 
another form the chimney top or cau is formed in two tubes, ove within 
the other, the central tube or flue being fitted with alternated open topped 
chambers, with inclined or serpentine diaphragm up, , end 
between which the air and smoke current can pass froely to escape at the 
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top. The fresh cold air has free access to the apartment down the annular 
space between the two tubes, the inclined diaphragms or chambers being so 
set as to allow of this descent.—Not proceeded with. 


Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
1530. 8. Russeub, Sheffield, “ Breech-loading firearms and projectiles.” — 
Dated 20th June, 1859. 

This invention consists of a new arrang t of chambers to hold the 
cartridges, and the more easy and efficient manner of bringing each chamber 
to the rear of the barrel. In lieu of the cylindrical chamber piece at pre- 
sent in use, the inventor employs a flat piece of metal, having the chambers 
bored therein by the side of each other, and parallel thereto ; or a series of 
short barrel pieces may be soldered together and breeched in the ordinary 
way. This piece (or pieces) is caused to slide from left to right, or vice versa, 
at intervals, so that after one chamber is discharged, the next one will take 
its place, and cannot pass the breech end of the barrel. as beneath each 
chamber there is a spring stop for the purpose of preventing it. The breech 
end of the barrel is slightly tapered, and is made in two parts, with a male 
and female screw; 2 handle is placed on the barrel of the gun which turns 
the barrel partly round, thus taking the tapered end out of one chamb 





limestone and common salt in the state of powder, and then with sulphuric 
acid. These substances are intimately mixed, and then allowed to stand for 
a;time, when they result in a dry powder, in which state the compound is 
used as a manure. 

| 1567. B. STANDEN, Salford, “‘ Artificial manure.” —Dated 1st July, 1859. 

The patentee claims, Firstly, the art or method of treating night soil, 
sewage, fecal matter, urine, putrescent animal or vegetable refuse or offal, 
or other such sub-tances, with a view to the conversion of the same into 
manure by a combination of the processes of fixing the ammonia. of con- 
centrating by evaporation and desiccation, and of mixing with absorbent 
substances. Secondly, the method of separating fluid from solid matters, 
of the description before mentioned, by pressure in a perforated vessel or 
“ percolater.” Thirdly, the arrang t and combination of the parts of 
the apparatus, consisting chiefly of a covered boiler heated by steam, and 

rovided with a pipe for conveying away the aqueous vapours, and of an 
artificially heated chamber or apartment for drying the substances under 
process. Fourthly, the use or application of oil or oleaginous matter as a 
disinfectant or deodoriser. Fifthly, the admixture of common salt with 
oil or oleaginous matter to form a deodorising or disinfecting compound. 
1574. R. Royps aad A. Harcourt, Woolston, Hants. ** Composition for pro- 
tecting the bottoms of ships, and other structures of iron.” — Dated 1st July, 
1859. 











(after discharging), until the next chamber presents itself, when. by turning 
the handle the reverse way, the tapered end of the barrel is forced firmly 
into or against the front of the chamber, thereby preventing windage 
This part of the invention is alike applicable to the. revolving guns and 
pistols at present in use, At the back of each chamber is inserted a nipple 
already capped, so that, after discharging the whole of the chambers, the 
piece containing them can be removed for reloading, or another set of 
chambers already loaded and capped can be substituted in its place. The 
projectiles referred to are cast with a belt around them at the time of mould- 
ing, Which prevents the leading of the barrels, and at the same time lubri- 
vates them.—Not proceeded with. 

1535. B. Bantox, Brooklyn, U.S., “ Breech-loading fire-arms.”—Dated 27th 

June, 1859. 

The nature of this invention consists in a peculiarly constructed sliding 
breech-pin, combined with a sliding and turning sectional screw-plug, con- 
structed in such a manner that the parts must be brought properly to place 
before the said screw can be turned to confine the breech-pin to the barrel, 
whereby liability to accident, by a hurried movement with the piece, is 
entirely removed. The arm ischeap and simple in construction, and durable 
and efficient in use. The invention cannot be described in detail without 
reference to the drawings. 

1536. G. Smitu, Orange County, U.S., “ Primer for five-arms.”—Dated 27th 
June, 1859. 

This invention relates to a novel arrangement of parts for facilitating the 
priming of fire-arms, applicable to breech-loading and other weapons. In 
the head of the hammer the inventor constructs an annular or other 
suitably shaped chamber to receive a ring or wheel, which is free to rotate 
on a central boss forming part of the hammer-head. The periphery of this 
ring he pierces with holes at equal distances apart to receive percussion-caps 
or other primers, and the periphery of the annular chamber he pierces at 
such a point with respect to the nipple of the gun to which it is to be 
attached, as to allow of the hammer falling over the nipple of the gun. 
The wheel he secures in its chamber by a spring lever jointed to the 
hammer, and in order to lock the wheel in position, so that the caps or 
primers may be brought round into a line with the hole in the chamber, and 
presented to the nipple of the gun, he erooves the side of the wheel 
radially to receive a feather or projection on the inner face of the spring 
lever ; one edge of these grooves he bevels to facilitate the turning of the 
whee] to bring up the caps in succession, The wheel may be turned by the 
thumband finger, a roughened projecting flange being provided for the pur- 
pose of gripping it; or the flange may be formed with ratchet teeth, and 
the wheel rotated by a catch attached to the lock or stock of the gun, and 
operating either at the time of cocking or while the hammer is falling. By 
this arrangement it will be understood that the fall of the hammer in the 
act of firing will bring down the cap or primer upon the nipple and ensure its 
explosion.—Not proceeded with, 

1573, 8S. Fisuer, Birmingham, ‘ Ordnance and projectiles.” —Dated 1st July, 
& _ 1859, : 
This invention consists in constructing or building up ordnance of two 
series of rings or short tubes, the rings of one series being smaller than 
those of the other, so that the larger rings may be fitted upon the smaller 
ones by screwing thereon, or screwing and subsequent welding, the inner 
rings being made of steel, and the outer rings of steel or iron. A projectile 
consisting of a cylindrical body, terminated in front with a cone, which 
said cone or conical termination has concave flutes made on it, the said 
flutes being situated obliquely, so as to form spiral or screw-like grooves, 
the cylindrical body of the said projectile being packed to make it accu- 
ratcly fit the bore of the ordnance or gun with which the projectile is used. 
age J. Hant, Birmingham, “* Breech-loading firearms.” —Dated 2nd July, 
859. i 


The patentee claims closing the breech end of breech-loading fire-arms by 
means of a sliding plug fixed in its place during discharge by a tube on the 
breech end of the barrel, The invention cannot be described without 
reference to the drawings. 


CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of’ Dress, &e. 

1556, W. Bestwick, Salford, * Crinoline steel.”—Dated 30th June, 1859, 

The crinoline steel is fluted longitudinally, or parallel with its length, 
instead of employing it plain, which improved mode of fluting prevents 
torsion, and produces a greater amount of strength, in proportion to any 
given weight of material, than in any form hitherto employed.—Not pro- 
ceeded with, j 
ave. 5. Bernard, The Albany, London, *‘ Boots and shoes."—Dated 30th 

June, 1859. 

This invention relates to certain improved forms of fastenings for uniting 
the soles and heels of boots and shoes to each other, and for securing the 
soles to the uppers, and consists in the application and use to and for such 
purposes, of metal pegs having square-shouldered and regular shaped 
finished heads formed thereon by any suitable apparatus, and presenting 
such an external appearance, that when these improved and finished fasten- 
ings are inserted into the shoe, the usual operation of rasping or ‘*smooth- 
ing” is entirely dispensed with and rendered unnecessary, the external 
finished portions of the fastenings giving a finished and ornamental 
appearance to the sole without any further manipulation whatever. These 
fastenings may be made of various forms, and in some cases may be made 
with one or more additional shoulders to that formed by the head, so that 
when the outer head or shoulder is worn away, the next or smaller head or 
shoulder will still continue to hold the material. The heads of the im- 
proved fastenings are intended to be contained wholly or partially in a 
recessed or countersunk portion of the perforation. The fastenings should 
be made with wedge or chisel points, or should be so tapered as to ensure 
easy clenching or rivetting, when desired, on the inside of the boot or shoe. 
Another essential feature of this invention is the forming of grooves, marks 
or other devices or ornamental designs upon the heads of driven fastenings 
used in the securing of the parts of boots and shoes, such marks or designs 
serving in the case ot chisel-pointed fastenings to guide the workman when 
placing them into their holes, so that he may so insert them that the :hisel 
points may a'l be in any one desired direction, and consequently the 
clenching of the fastenings effected in any one desired direction. The 
patentee observes that he makes use of the term “ driven fastenings,” for 
the purpose of distinguishing his fastenings from those of the screwed 
class, which are intended to be inserted by a rotatory motion imparted by a 
screw-driver or other mechanical contrivance for that purpose, whereas his 
improved fastenings are intended to be inserted by the aid of a hammer, or 
by direct pressure. This latter portion of his invention, it will thus be seen, 
has special reference to the external apy of the fastenings, which 
muy be made to resemble square-headed screws, or assume any other orna- 
mental form or device, some of which are more especially adapted for being 
inserted into countersunk holes or bottoms. 

« H. Harris, Newport, Js'e of Wight, ** Connecting together the parts of 
which bedsteads and other Jurniture ave composed.” — Dated 2nd July, 1859. 
_ This invention consists in dispensing with the mortice and tenon fasten- 
ings and long screws heretofore commonly employed for connecting 
together wooden bedsteads, desks, and large tables, and other similar 
articles of furniture, and substituting, in lieu thereof, a fastening of the 
following construction, that is to say :—Upon each end of the cross pieces 
or side pieces of a bedstead, table, or desk, for example, the inventor affixes 
x flush lorse-shoe shaped casting, formed with bevelled edges inside, and to 
the bed-posts or legs of a table or desk he lets in, and securely fixes thereto, 
a flat piece of metal with bevelled edges, so formed as to fit into the afore- 
said horse-shoe shaped piece, so that, when such parts are placed one over 











The patentees take burnt clay, litharge! white lead or zinc white, sharp 
sea or river sand, or calcined flint, tar, ur bitumen, and arsenic. They 
grind all these materials together, add linseed or other suitable oil, and ex- 
pose the whole to heat of about 210 deg Fah. In some cases they dispense 
with oil, and use a greater quantity of bitumen. After the composition has 
been heated sufficiently, they add naphtha or other spirit thereto, and apply 
it by preference warm to the bottom of the iron ship or other structure to 
be protected. They do not limit themselves to any precise proportions, 
though they recommend the following :—Burnt clay 10 parts, litharge 
8 parts, white lead or zinc white 40 parts, sharp sea or river sand, or calcined 
flint 4 parts, tar or bitumen 4 parts, arsenic 2 parts. In some cases they 
add sulphate of zinc 2 parts, and in order to give the composition a good 
colour where desired, they add Venetian red 5 parts. When oil is dispensed 
with, the proportion of bitumen should be 8 parts. 


Crass 9.—ELECTRICITY.—NONE. 


Cuass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1501. C, Cuarini, New York, ‘* Making wrought metal nails by machinery.”— 
Dated 22nd June, 1859. 
This invention cannot be described without reference to the drawings. 


15°5. T. More, Pimlico, ‘‘ Knapsacks and iness-tins.”—Dated 22nd June, 1859. 

This invention is designed for rendering knapsack lighter, the contents 
thereof more easy of access, and the knapsack more easy of adjustment to 
the body and convenient to carry than knapsacks heretofore constructed. 
By this invention the following ordinary parts and pieces are dispensed 
with, viz , four boards or knapsack’s-frame, one nve~s-tin cover and strap, one 
**holdall,” and two coat-straps. This improved knapsack is intended to 
be larger and narrower than usual, and the sides and ends are of leather. 
The slings for the knapsack are attached to it instead of being separate 
therefrom, and the mode of slinging it is different, the weight of the knap- 
sack being borne by a strap round the waist, as well as shoulder straps, or 
by either. The soldier or traveller can attach and detach it himself with 
much ease, The weight thereof is 1 lb. 50z. lighter than the ordinary 
knapsacks, taking into consideration the articles dispensed with by this in- 
vention. The improved mess-tin is formed circular, the lid thereof forms a 
frying-pan, and the handle serves as a salt and pepper box. It is proposed 





by this invention to carry the said mess-tin in a compartment at top of the 

knapsack, and over this the brushes, and such like articles as are required 

for genera! use. A flap covers in the whole of these articles and serves also 

asa ‘‘holdall.” By these means the soldier or tourist can easily get at such 

articles as he most frequently requires without opening the body of the 

knapsack as heretofore practised.— Not proceeded with. 

1505. See Class 6 

1507, M. A. F. Mennons, “ Machinery for the manufacture 0 bolts and 
rivets."-- A communication.— Dated 28rd June, 1859. 

This invention cannot be described without reference to the drawings. 
1508. J. Luis, Welbeck-street, ‘ Corking bottles."—A communicution.—Dated 

23rd June, 1859. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. | 
1510. A. J. Dessaues, Purvis, ‘‘ Sliding tubes, applicable to chandeliers, lamps, 

&c."—Dated 23rd June, 1850. | 

This invention consists of improved mechanical appliances adapted to the 
working and securing of tubes sliding one within the other, by means of 
which the position of pendant and other lamps may be fixed at any desired 
distance. These improvements are intended to be used as a substitute for 
balance-weights, wheels, and other contrivances hitherto employed for that 
purpose, ‘The internal tube is divided at equal distances by circular conical 
notches, which permit the pendant or lamp to be fixed at any desired posi- 
tion. To accomplish this the p places at the lower extremity, and in 
the interior of the external tube, a key or eccentric furnished with a pro- 
jecting bar, which works in a longitudinal groove in the internal tube, so 
that on gently turning the internal tube to the right the key is brought 
into play. This movement causes the lateral springs terminating in claws 
or clasps, which are placed on each side of the external tube, and fix in the 
circular conical notches of the internal tube, to relax their hold, and per- 
mit the internal tube to descend to the desired distance. At the extremity 
of the external tube is a helical spring, fixed to the eccentric or key in such 
a mannier as to command the same, and force the internal tube to resume its 
original position, and present the circular notches to the claws of the lateral 
springs, thus preventing the danger of the internal tube descending on 
removal of the hand. To raise the pendant or lamp it is only necessary to 
press the internal tube into the outer. 

1512. G. C. Grimes, Wandsworth, ‘* Cigar and such like lights, and means of 
producing them.” — Dated 23rd June, \859. 

These improvements relate, Firstly, to that description of flights which 
have the ignitable composition applied to wood splints, and consist in intro- 
ducing into the composition end of such splints lengths of wire, or other 
metallic or non-combustible material, adapted to give stiffness thereto, and 
prevent the ash falling off while in use. Also, to dipping the ends of such 
splints as have the wire introduced therein into gum water or other thin 
composition, to fill up any splits or openings therein, and to prevent the 
wire coming out therefrom. Also the improvements relate to applying 
wood, or other non-conducting matter, at the holding end of wire or other 
metallic means for holding the ignitable composition, to give stability to 
such wire, and prevent the conducting of the heat to the fingers whilst the 
ignitable composition is being pressed against the cigar after ignition. Also 
the improvements consist in applying to wooden splints, or other material 
used in the manufacture of cigar lights, an under or first composition of 
slow combustion, so as to give more time for the lighting of a cigar. This 
may be accomplished in various ways. One method the patentee has found 
to answer well consists in omitting from ordinary pastile composition the 
nitrate of potash, or chlorate of potash, or other active agent employed 
therein to keep up combustion ; also by using for the purpose an under or 
first composition of a similar character to that described in the specification 
of a former patent, granted to him the l4th day of September, 185s, 
No. 2085, Also the improvements relate to applying to the holding ends of 
wood or other splints composition of slow combustion, applied so far that 
the pastile composition applied at the opposite end may come thereon. Inu 
introducing wire to wood splints, or wood handles, each piece of wood is 
placed in position to receive the wire forced therein by the movement of a 
siding carrier, when a cutter cuts the wire to the desired extent of projec- 
ion; but he does not confine himself to these means. 

1513, A. Prince, Trofalgar-square, ‘‘ Alarum locks and latches.” —Dated 23rd 
June, 1859. 

The — of this invention is to guard against any attempt of persons 
—— the locks of safes, doors, or other places intended to be kept secure, 
»y giving an alarm at the time of either opening or closing the door or 
place to which the lock or latch is attached, as in the case of a shop, strect, 
or room door, which can neither be opened or shut without notice being 
given to the occupants of the house. The manner in which the inventor 
proposes to effect this object is as follows :—To locks and latches of the 
ordinary description he places a saucer-shaped bell, or a plain metallic dise, | 
either within the lock, or behind the end thereof, in the mortice of doors 
or safes, and immediately behind the bolt or spring catch he places a small 
rod which passes through the lock case, and communicates with a spring 
lever or hammer, and which strikes the bell or disc, thus giving notice 
when a door is opened, or on the unlocking of a safe, cupboard, or the 
like. He prefers placing the alarum within the lock case when there is 








the othe r, the sides and ends of the bedstead, table, desk, or other similar 
article of furniture, will be readily and firmly secuced and held together at | 
a small cost.— Not proceeded with, 


_—— 


CLass 8.—CHEMICAL. 

Ancluding Special Chemical and Pharmaceutical Preparations, Fuel | 
and Lighting Materials, Preparation and Preservation of Food, 
Dive wing, Tanning, Lieachiv ds Dyeing, Calico- Printing, Smeltiig, | 
Glass, Pottery, Cements, Paint, Paper, Manures, ye. 

1550 T. Bau, Plaistow, Kssex, “* Mawure,”—Dated 30th June, 1850. 

For the purposes of this invention guano is combined with magnesian 


| proceeded with 


| earthenware is formed to fit over or cover the upper surface of the neck, 


sufficient room, and when not he detaches it, so that the same may be 
applied to locks of the ordinary construction as at present in use.—N 


1514. H. Dovuton, Lambeth, “‘ Firthenware jars and bottles.” —Dated Wred 
June, 1859. 

For the purposes of this invention the interior of the neck of each earthen- 
ware jar and bottle is made with projections at intervals apart, and at or 
near the upper surface thereof, and it is preferred that these projections 
should be slightly inclined on the under suriaces. The cover or stopper of 











and on its side it is made with « cylindrical projection which descends into | 

the neck, and there are side projections thereon suitably formed to descend 

below the projections on the interior of the neck, with inclines on their 
‘ 


u surfaces, so that when they come under the projections in the neck, 
bn the cover is turned partly round, the cover will 5 = down tightly, 
and caused to compress a oS india-rubber (by preference vulcanised 
india-rubber), or other soft or elastic collar or ring applied under the cover, 
or around the cylindrical projection formed on the under side of the cover, 
in such manner that the soft or elastic ring is pressed between the upper 
part of the neck and the under side of the cover. 


1517. J. Mitus, Heaton Norris, ‘‘ Manufacture of keys and gibs and machinery 
em, therein.” —Dated 2Ath June, 1859. 

In manufacturing keys ete it has hitherto been customary to forge, 
or reduce by hammering, a of iron or steel of the size of the head to 
that of the body of the key and gib. Now this invention consists in manu- 
facturing keys and gibs in the following manner :—The patentee makes use 
of pieces of iron or steel of about the breadth and thickness of the body of 
the key or gib required; these pieces, after being heated at one end, are 
laid in a groove in a steel or other metal plate, in which they are securely 
held, and a die or stamper, acted upon by a cam or other suitable mecha - 
nism, is then brought against the heated end of the piece of iron or steel to 
compress it to the shape of the head required. In some cases he makes several 
grooves for holding the pieces of iron or steel in a sliding block, or in the 
circumference of a disc, which block or dise is moved after each head has 
been compressed, so as to bring each piece in succession in a line with the 
compressing instrument. 


1520. G. Reprup, Loughborrow, ‘ Shives, bungs, corks, spiles, and vent or other 
03." —Dated 24th June, 1859. 

Hitherto shives, bungs, and other similar articles manufactured in th 
ordinary way hitherto known and practised have been cut out in the rough, 
nearly of the required size, and then placed in a lathe and turned to the 
actual size required, which is altogether a slow process, occupying much 
time to perform comparatively little work. This invention relates to im- 
proved machinery for the cutting of bungs, corks, wooden shives, spiles 
and vent or other pegs, the said improved machinery being constructed in 
such manner as to afford the means of turning out a much larger quantity 
of work in a given time with greater accuracy and at less cost. According 
to this invention the patentee uses an arrang' t of cutters with a presser- 
plate attached to two spindles, one working within the other ; the inner 
spindle carries the presser-plate, and the outer one carries the cutters. The 
spindles are raised or lowered by means of levers, motion being imparted to 
the outer spindle by a belt passing round it, and also passing round the two 
other pulleys. This arrangement he uses for cutting shives, bungs, or corks. 
For shaping and cutting spiles, and vent or other pegs, he attaches to each 
of the two last-named pulleys a tube and cutter, and a knife for cutting off 
the same. He proposes to adapt a similar arrang t of h toa 
lathe for performing similar operations to those above named. 


1528. J. Roverts, Upnor, ‘‘ Filters." —Dated 25th June, 1859. 

The object of this invention is to provide a cheap and efficient filter, 
particularly applicable for filtering water, as the temperature of the fluid 
subjected to its action may, in hot weather, be greatly reduced durin 
filtration. In carrying out this double object the patentee forms a vessel o 
any suitable shape of porous earthenware open at the top, but with a loose 
cover to close it and keep out dust. This vessel he pierces with holes above 
the level at which he desires to retain the filte water in the vessel, in 
order to allow of the free circulation of air therein. In the cooler he 
suspends a smaller vessel, of a cylindrical or other convenient shape, made 
of still more porous earthenware, which vessel receives the water to 
filtered, and allows it to percolate through the sides and bottom thereof 
The outer vessel or cooler he fits with a tap for drawing off the water as it 
is required for use. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tae QuaRTeRLy MEETINGS oF THE InoN TRADE: Birmingham Yesterdry 
Wolverhampton Wednesday : Prices Confirmed: Numerous Attendance: Little 
Business: The Topics Discussed: The Conclusions Arrived at—OPPosiTION OF 
THE TRADE To TWO RatLwaY MovEeMENTS—THE P1G-1R0N TRADE: Prices 
Firm—HatuHerton FURNACES AND Mines FoR SALE—TlorTH STAFFORD- 
sure Inon Trape: Meeting of the Association—List OF BLAST FURNACES IN 
Fme and OvuT—SraTisTics OF THE MINERAL PRopucTs oF STAFFORDSHIRE 
AND ApJomnING CounTres—Ma. Hent’s Statistics: Their Value: Date 
whence to be Obtained : How Used—P1G-180N MADE IN SOUTH STAFFORDSHIRE 
IN 1859: Marked Progress —MINeERAL WEALTH OF GREAT BRITAIN IN 1858 
—Tue Coat Travde : Activity—NokTu STAFFORDSHIRE CoaLmasTeRs’ Asso- 
CIATION; Annual Meeting—BiRMINGHAM AND WOLVERHAMPTON GENERAL 
Traves: Resumed Activity: Government Foundry Order—Tue Rise oF 
Corpren: Remarks—Tue Tin Pate Trave: The Meeting in Gloucester : 
Prices, 


Tue first of the current series of Quarterly Meetings was held on 
Wednesday in Wolverhampton, and the second took place yesterday 
in Birmingham. The recommendation of the preliminary meeting 
held a fortnight ago, that the Quarterly Meetings would adopt for 
the present quarter the prices that ruled before Christmas, was 
favourably received and acted upon. There will, therefore, be no 
alteration in the prices for finished iron that have prevailed now for 
more than twelve months. Both at Birmingham and also at Wol- 
verhampton there was a more numerous attendance of masters and 
agents from a distance than has been the case for several quarters. 
Buyers from London, Liverpool, Manchester, and Bristol, were there 
in tolerably good force, and business to some extent was transacted. 
So far, however, as we have been able to ascertain, although there 
was a great deal of talking, yet no large number of orders was 
booked. Agents will judge of the tendency of the market from the 
state of things as displayed at the Quarterly Meetings, and will 
forward their orders or make their offers after their return home. 
This may be looked upon as the practice likely to prevail as a rule. 
At the same time there was a manifest disposition to give out orders 
if masters would accept them per forward delivery—a manifestation 
of the leaning in the minds of the buyers to the conviction that the 
prospects of the future were in favour of the makers. These, how- 
ever, displayed a similar conviction by refusing to accept such offers. 
There are makers who, a short time ago, acceded to such terms, and 
are now subject to considerable inconvenience by the withholding of 
the specifications. We know of no instance in which such an offer 
made at Birmingham or Wolverhampton was accepted. The orders 
that were taken were confined almost exclusively to plates and 
sheets for shipbuilding, boiler-making, and general hardware pur- 
poses. The railway interest was represented, but, notwithstanding 
that railway companies find from experience that really good iron 
is the cheapest, the prices at which alone South Staffordshire houses 
can execute rail orders are considered as a rule to be beyond the 
reach of railway companies for large quantities. Out of the very 
large quantity of rails that are now being made, we know of only 
one house in South Staffordshire that is now engaged upon any con- 
siderable order. In North Staffordshire there is more doing in this 
part of the trade. The North Staffordshire houses were very gene- 
rally represented, especially at Wolverhampton, and concurred with 
the men of the South regarding the prospects of the iron trade 
generally, and of that of Staffordshire in particular, as of a cheerin 
character. Mutual congratulations were exchanged that in poe 4 
division of the county that attention was being paid to the improve- 
ment of the quality of the iron produced in it whereby alone pros- 
perity was to be secured. In a paragraph below we allow the 
chairman of the North Staffordshire Iron and Coal Masters’ Associa- 
tion himself to give some information upon which a conclusion may 
be founded that, for certain purposes, some really good iron is being 
made in that modern iron-making district. The discussions during 
the meetings yesterday and on Wednesday upon the political prospects 
of the country, by which its commercial transactions would be 
infallibly regulated, were of an animated character. The mos 
attention seemed given to the reported alliance between Englan 
and France upon the future Italian policy of each of the two Go- 
vernments. Such an alliance, whilst it was regarded by some 
members of the trade known for their liberal sympathies, as pre- 
judicial to Italian independence, was looked upon on almost every 
hand as tending to the benefit of trade in producing firmer confidence 
in the maintenance of peace. Among the schemes to be introduced 
the next session into Parliament calculated to affect the interests 0 
the trade, that of the projected conversion of the Regent's Canal into 
a railway was the most prominent. The project was universally 
condemned ; the resolution of the preliminary meeting to oppose th 
project to the uttermost was concurred in by the North Staffordshire 
masters, and a general conviction expressed that the united 
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opposition would prevent the undertaking from receiving the sanction 
tthe House. Similar contdence was expressed in the result of the 
projected attempt of the Great Western Railway directors to obtain 
possession—not of the surface alone of mineral land over which 
their line passes, but also of the unworked mines beneath, referred 
to at some length in our letter of last week. 

Very little was done yesterday or the day before in pigs; but 
enough had been done previously to enable makers to demand tirmer 
rates. 


| of furnaces in blast being 22. 


We perceive that the Hatherton furnaces and mines, the former | 


of which are now in the tenancy of Messrs. G. B, Thorneycroft and 
Co., are advertised for sale. 

Tie Quarterly Meeting of the North Staffordshire Ironmasters’ 
Association has been held. Mr. Robt. Heath was unanimously re- 
elected chairman of the association for the ensuing year. The chair- 
man called attention to the fact that the ironwork of the already 
celebrated Canada Victoria Bridge, “the greatest work of Robert 
Stephenson,” which had been opened for tratlic, was almost entirely 
of North Staffordshire make. ‘The excellence of North Statiordshire 
iron was well known to those who used it, but interested parties had 
sought to depreciate its character and value. He hoped that the 
fact that nineteen-twentieths of the iron used for the Victoria Bridge 
was North Statiordshire iron would have a very beneficial influence 
on their trade. That iron had been most carefully, rigorously, and 
satisfactorily tested. He then spoke hopefully of the designed dimi- 
nution of import duties in France, amongst which there was reason 
to believe that iron was included. He was persuaded that they only 
wanted peace to have good trade and bigher prices.—In the course 
of the conversation which ensued, Mr. Wragge expressed his con- 
viction that, with anything like free trade, France must become an 





the following statistics of the mineral industries of Staffordshire 
and the adjoining counties :— 

Pig-iron Manufacture.—In North Staffordshire there are 7 pig- 
iron works. ‘The number of furnaces built being 27. The number 
The pig-iron produced in 1858 being 
135,308 tons. In South Staffordshire and Worcestershire there are 
64 pig-iron works. ‘The number of furnaces built being 186. The 
number of furnaces in blast being 147. The pig-iron produced in 
1858 being 597.809 tons. The mills and forges amount to 102. The 
number of puddling furnaces to 1,945. 

The Iron Ore Supply is as follows:—In North Staffordshire there 
is raised of hydrated oxide 349947 tons. Argillaceous carbonate, 
350,000 tons. In South Statiordshire, argillaceous carbonate, 
959,000 tons. From North Statiordshire there are sent to South 
Statlordshire, by railway, uncalcined ore, 15,797—calcined ore, 
76,367 tons. By canal, Frogha!ll ore, uncalcined, 79,327—calcined, 
135,861 tons. From Forest of Dean, brown hematite, by railway 
into Statlordshire, 13,422 tons. By water, 2,866 tons. From Lanca- | 





| shire, red hematite, shipped on Ulverstone canal, for Staifordshire, 


immense consumer of iron; and, in relation to North Stafiordshire | 


iron, the chairman said that a plate selected from one of the most 
celebrated of the established firms, and a plate taken at random 
from one of the stocks of a North Statlordshire firm, had been most 
severely tested, when it was proved that the North Staffordshire 
iron was quite equal to the other—It was understood that the asso- 
ciation would unite in the opposition to the project for converting 
the Regent’s Park Canal into a railroad, as likely to be detrimental 
to the commerce of the country. 

In his circular of January 7th inst., Mr. Samuel Griffiths, of 
Wolverhampton, publishes his semi annual list of the furnaces in 
and out of blast in the first week of this year in Staffordshire, 
Worcestershire, Shropshire, and the Forest of Dean. Mr. Grifliths 
truthfully adds that it has been made up at considerable labour and 
expense. The following is the list referred to: — 
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| So Sls Ins 
PROPRIETORS’ NAMES. NAMES OF FURNACES. e = e's 
IS S\[Tis 
jee isis 
| Ea\s 2 
Wolveriampton and Bilston Listrict. 
Addenbrookes,Smith, andPidcock | Rough Hay.. .. .. ..| 3 |2)1 
Aston and Corns se ee ee «+ | Wolverhampton Farnaces | 3 | 2/1 
Bagnall, J., aud Sons -|Capponticid.. .. 0. | 8 ]2)4 
Bagnall, J., and Sons GoidsGreen.. .. «2 «| 3 [2)] 
Baldwin. Will am, aud Co. - ++ | Bovercux . . 2 /1\1 
Banks, Thomas and Son +» «+ | Barbors’ rield o-| 2 4lia 
Bennitt, William Oldbury --| + l4\0 
Blackwell and Co. Bilston New so ost ©. 
Chillington Company +» | Chillington .. | 4 i4co 
Chilling ton Company +. | Moseley 13 {lle 
Chillington Company Bentley oo 0s es } 2 ]0¥2 
Colbourn, John, and Sons Horseley 4/311 
Creswell, Kdward, and Sens... .. | Tipton .. . 2 lig 
Davies, Bloomer. and Company .. | Pelsall . } 2 12/0 
Fletcher, Solly, and Urwick .. Willenhall |} 3 i2'4 
Gibbons. Benjamin .. .. | Millfie a — 4 isis 
Groucutt, S., and Sons lroadwaters oo ce eof 3S I1S1@ 
Haines, Job and Heury - | Willingsworth --| 3 [3l0 
Hickman, (3, Il. and A... Bilston Brook -| 3 13.0 
Hickman, G. H. and A. .. Stonetield on oe ooh & Tie 
Hopkins, John, and Son... Dudley Port io ee | 2 1210 
Highway, T. and C. (late) Birehills  .. .. + {| 2 ]0}2 
Jrou Ore Company oe + | Stour Valley os | lilo 
Jones, David Herbert’s Park .. --| Lillo 
Jones and Muicott oo | Bilston .. .«. 3 2) 1 
Jones, Join aa Loa 6 . |New Birchills .. .. 5 | 23 
Lloyds, Fosters and Co. Wednesbury Old Park . 3 13/0 
Milla, Ssamuct .. .. «se oe Darluston Green, . oe | 3 Ste 
Moorcroft Volliery Company .. Hallticlds oe | 1 filo 
Morris, Thomas (inspectors)... Park Lane eet 24h] 
Motteram and Deeley (lute) .. Toll End. ° | 
Onions, W.J.andG.  .. .. Stour Valley oe | | 
Osier Bed Iron Company -. | Osier Bed + oof }3 
Parkficid Iron Company... .. none ic 
Pemberton, ‘Thomas LH. .. Decpfields .. .. .. of 
Perry, F. Chasles . .« | Roughwved .. 
Roberts and Momfray .. .. ‘Lipton Green 
Spurrow, Ww., and Co. Stow Heath . 





Hatherton 
Crook Hay .. 
Cosciey .. . 
Vriestlields .. .. 
New Priestfields 

Priortield 


Thorneycrolt, G. b., aud Ce. .. 
Thomson, G., and Co. 

Turley, J. aud ?. ° > 
Wara, Willi: and Sons.. 
Ward, William, and sous.. 
Whitehouse, I. b. 
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Williams, P., and Co. -. | Wednesbury Oak : 
Williaius, L’., aud Sous éo [ we we Be as ° | 
Dudley District | 
Blackwell and Co. .. .. tussell’s Hall .. 6... | 5 
Bradley, Joun, and Co. Shut End .. .. | 4 
Badger, Thomas and Isaac Old Hill ‘<< ae z 
Cochrane and Co. os Woodside -| 3 
Dawes, W. H. Withymoor . a « | 2 
Evers and Marin ‘ Parkhead . -— ae 
Firmstone, G. and W. Uak Farm .. .. .. .. 2 
Firmstone, G. and W. -- | Lays . oe | 3 
Grazebrovuk, M. and W. Netherton 132 
Gibbons, Benjamin .. . Ketieys be ak. ee | 3 
Gibbous, Benjamin .. .. .. Corbyn’s Mali, new .. ..| 4 
Hall, Holero't, und Pearson .. Brettell Lane ee 12 
Hall, Holcrott, and Pearson .. .. Old Level ~~ « sf 8 
Haden, Wiliam... .. 2. Dixon’sGreen .. .. ..| 1 
Hingi-y, Neat, and Sons Netherton and Dudley Wd 6 
Mathews, Will.am . -. |Corbyn’s Hali .. .. «| 4 
New Jritish lron Company -. | Corngteves .. | 4 
a ea Windmill Bud . +8 
Ward, Right Hon. Lod .. Coneyyree ° 3 |: 
Ward, Right Hou. Lord .. Level ° 3 1% 
Shropshire, 
Botfield, Beriah Dork Le 2 lao 
Botficlu, Beriah ‘ --» Hinkshay *. 2411 
Botfield, Beriah - Langley Field 1 j0 1 
Coalbrookuale Company .. Custle  .. = 9 | 11 
Coallrovkdale Company .. Horsehay oe -| 3 jalg 
Coalbrookdale Company . ME cs, Ge ve ax ooh & MRI 
Coalbrookdale Company .. lightmoor .. .. .. ..| 2 [2/0 
Foster, W. Orme .. .. Madeley Court 13 |21 
Ketley Company =... _.. enone FS as 
Lilesball Company .. .. tiileshall .. on 8 i7)1 
Madeley Wood Company Madeley Wood .. .. .. 3 13/0 
Old Park Lon Company Old Park and Stirchley 4140 
Porat of Dean, | 
Cinderford tron Company =... Newnham ., ., 4/31 
Forest of Dean lrou Company ;Park End .. oot S208 
Gibbons, jiepjanin oe Soudley ° ‘ 2/14 
SUMMARY. 
Gross. In, Out. 
Wolverhampton and Bilston District 2 91 +. 38 
Dudley District “+ <6 te oe - 6 G8 cevsce BS 
Shropshire .. 2... 33 ae “soem. 6 
Forest of Dean .. BS scsoas Stace 
230 165 65 


The materials which the Keeper of the Mining Records has been 
able, by much industry and perseverance, to collect for his annual 
compilation of the extent and value of the mineral industries of the 
kingdom in 1858, has enabled him to furnish to a local publisher 


| roads, 


| furnaces in blast, producing 101,016 tons of pig-iron. 





| than the enormous aggregate of one million, nine hundred aud fifteen 


| Statiordshire, and the Ulverstone and Cleveland dis.ricts is con- 





6,722 tons. by Ulversione, and Lancaster Railway, principally for 
Statfordshire, 69,028 tons. From Cumberland, Whitehaven district, 
by ship, principally for Staflordshire, 27,2u7 tons. Ditto by rail, 
3,777 tons. From Northamptonshire and Buckinghamshire, as 
nearly as can be ascertained, there were sent into Statlordshire | 
110,000 tons. 
Limestones.—About 200,000 tons of limestones are converted into 
lime; and about 350,000 tons are used as fluxing-stone in the iron- 
works. | 
Clay.—The Stourbridge Clay Works raised about 120,500 tons, 
Building Stones, ¥c.—The sandstones of the districts are largely 
employed for building purposes, and the manufacture of grindstones. | 
The basalts are worked for paving stones, and used for macadamising 
The value of these is very great ; but there is much ditliculty 
in obtaining correct returns. | 
Shropshire. —There are 13 pig-iron works in Shropshire, and 25 | 
This county | 
2,993 tons 


also produced, in 1858, lead ore, 3,994 tons 12 ewt.— Lead, 
7 ewt. 

Derbyshire.—There are in Derbyshire 15 pig-iron works, in which 
28 furnaces were in blast, producing 131,577 tons of pig-irou. Derby- 
shire produced in 1858, lead ore, 10,466 tons.—Lead, 6,277 tons. 

These figures must be regarded only as approximating as near to 
accuracy as the circumstances under which they have been obtained 
will admit. We can bear testimony to the immense amount of 
labour and painstaking which Mr. Hunt displays upon the collection 
of his figures, rendered the more laborious trom a want of readiness 
on the part of some mineral proprietors and metal manufacturers to 
furnish all the information that they are able. This difliculty, 
however, we are happy to know is becoming less as the * Mineral 
Statistics,” are more known, and as their value becomes more 
apparent. ‘Then, as there is no Government regulation requiring 
such persons to preserve a record of the quantity of minerals which 
they either procure by mining or work up after purchase, there is 
often no little difliculty in many cases to supply a correct return, 
even when the reasonable disinclination to make known to the 
world the extent of the transactions of any particular concern does 
not prevail. But, as a rule, very little apprehension need exist that 
furnishing such particulars will result in an impolitic disclosure of 
one’s business transactions, for whenever such a danger seems to 
present itself it is at once averted by the judicious manner in which 
the compiler puts his facts upon record, and in many, if not the 
majority of instances, all fear of inconvenience under this head 
is removed by the information being supplied to Mr. Hunt in 
confidence that results only and not particulars shall be given to the 
public. We hope that, seeing the great national importance of a 
correct periodical statement of the wealth of our nation in minerals 
and metals, no fear of individual loss from the judicious publication 
of such returns will deter any person who is in a position to aid Mr. 
Hunt from according a ready and cheerful response to the polite 
applications by which that genUeman’s search for information in this 
department of his selt-imposed labour are accompanied. 


Gratifying as the above returns of Mr, Hunt’s are as showing the 
extent to which the wealth of the nation is increased by the mining 
operations of Statlordshire and the adjoining counties, we have 
reason to believe that they are decidedly within the mark. This 
may be gathered from the following deductions of Mr, 5. Gritliths, 
based upon his tabulated statement of furnaces in blast, and on his 
calculation of the quantity of iron which each furnace has turned 
out in the past year, Mr. Griliths says—“ The average number of 
furnaces in blast, in the South Statlordshive district, during the past 
year, was 130, which produced 786,240 tons of pig-iren; the average 
number of furnaces in Shropshire in blast, was 25, which produced 
145,600 tons; ia the Forest of Dean, 4 furnaces in blast, which pro- 
duced 25,296 tons, making a total of 909,156 tons of pig-iron pro- 
duced during the vear in these districts; add to this 960,000 tons, 
the produce of Scotland, which gives a total for the South Statford- 
shire, Shropshire, Forest of Dean and Glasgow district, of no less 














thousand, one hundred and thirty six tons; and when the enormous 
produce of South Wales, North Wales, Derbyshire, Yorkshire, North 





sidered, the vast importance of the iron trade cannot be doubted, 
exhibiting as it does the unparalleled resources of our country with 
respect to this metal.” The total value of the minerals which the 
mining industry of this country brought to the surface in 1858, Mr. 
Hunt sets down at £22,519,599, and of the coal brought up in the 
same time £16,252,162 for 65,008,649 tons. The value of the iron 
ore alone is computed at £2,570,701 for 8,040,059 tons. And the 
total value of metals obtained from British ores in the same year, 
£14,919,770, 

Much activity has been displayed at the different collieries in 
South and North Staffordshire since our last, the frost and the 
holidays having occasioned a large number of boats to accumulate 
upon the canals, waiting to be filled, and the colliers making extra 
time in order to meet thedemand. There need be very few, if any, 
colliers now out of employment. Most of them, however, are 
getiing uneasy upon the question of wages, desiring an advance, | 
without any probability, at present, of their desires being acceded | 
to. At the meeting of the North Statlordshire ironmasters, referred | 
to above, it was resolved to sustain Messrs. Ashwell and Glover 
until the strike of their men should be successfully overcome, as they 
had been fighting the battle of the whole trade. It appeared from 
the report of Mr. Ashwell that on the day previous thirty-three 
men were at work in the pit, but previously to the strike from fifty 
to sixty were engaged.—Mr. Stirrup (of the firm of Stirrup and 
Pye) reported that on Monday morning the men at one of their 
pits had assembled and given their chartermaster notice for a rise. 
After some conversation, it was unanimously resolved that, in the 
event of the men leaving work, the association request Mr. Stirrup 
and his partners to hold out and resist the demands of the men, the | 
association pledging themselves to support them in so doing, 
and to prosecute any persons who may be guilty of intimida- | 
tion.—The Secretary reported that he had received a letter from 
Mr. Day, the Secretary of the Mining Association of Great Britain, 
stating that the association would meet on the 26th of the present 
month, on important business. Government refused to give any 
information as to the answers they had received from the Inspectors, | 
in reply to their questions as to the operation of the Coal Mines In- 
spection Act, and as to the provisions of the bill on that subject to 
be introduced in the next Parliament. The general opinion of those 
present was that a draft of the bill ought to be placed in the hands of | 
the members of the Mining Association, that an Act as fair as 
possible to all parties might be framed; and it was unanimously 
resolved to seek the aid of the members for the northern division 
and the borough in obtaining from the Government the fullest | 
pessible amount of information on the subject. Mr. J. E. Heathcote | 
and Mr. S. Bourne were cordially appointed representatives of the 
Set Statevtehes Association in the Mining Association of Great 





| journeys. 
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The quarter has not yet sufficiently advanced for the orders of the 
new year to come in to an appreciable extent for the general hard- 
ware manufactures of Birmingham and Wolverhampton with the 
wide districts by which those two towns are surrounded. But stock, 
taking and the holidays being over, the manufacturers of the staple 
products are engaged for the most part upon orders received before 
Christmas. These are supposed to be sutticient to keep them toler- 
ably well employed until the travellers have gone again upon their 
An order of considerable value has been received from the 
Board of Ordnance Department by Mr. Cottom, of the Vulcan 
Foundry, Westbromwich, 

The foreign advices recently received are of a favourable character. 
The South American trade is wearing a better aspect. The mails 
announce the conclusion of peace between Buenos Ayres and the 
States of the Argentine Confederation on the river Plate. “ Should 
the treaty prove permanent (it is added) a good trade may be looked 
for with that fertile region, so long distracted with hostilities, which 
have closed the outlet for its produce and the inlet for its imports.” 
Orders are arriving from Australia. The United States’ trade is 
languid at present, but merchants’ advices direct from New York, 
Boston, and Philadelphia and New Orleans, are all of a favourable 
character. 

Whilst we were writing last week that copper was expected to 
rise daily, the anticipated advance was being determined upon. On 
the following day an advance of £5 per ton was announced in the 
price of unmanufactured copper, making tough cake and tile £117 ; 
best selected, £120 per ton. The metal rollers of this town have ad- 
vanced the price of brass wire, brass tubing, and other rolled metal, 
ld. per lb. This advance of 4d. per 1b, upon copper is looked upon 








| as a sort of half measure, which is pretty sure to be followed by 


another rise at an early day, so that it would have been more to the 
convenience of consumers had the present rise been 1d. per Ib., and 
so avoid the trouble and confusion incidental to fluctuating prices. 
The price of tin is firm. For tin olates the demand is good, and at 
a meeting of the trade held at Gloucester, last Thursday, the price 
was fixed at 32s. per box. 


NOTES FROM 'THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

EMIGRATION FROM LivenrooL: S/atistics for 1859—Tae Dock Boarp: Tie 
Telegraph across the Mersey: Track for the Ferry Steamers—Growti or Bra- 
KeNHEAD: A Zen Years’ Review ; Observations on the Subject by Mr. Laird — 
BinkenneaD, Lancasuime, anp Curesuing Junction RatLway—lnoroscp 
New Bye-Laws at Livexpoo.—Heattu or Liverpoot: Effects of Severe 
Weather — Suockinag Arraim— Proposep RatwaY BETWEEN MARKET 
WeicHtTon and BevexLteY—Tue Coat Trape or St. evens; Te Colliers 

—Suerrie.p Trape—Imponran7? CoLiieny InrorMation—Tue LivenPpoon 

Lanpinc Staces—Tuc Mancuester Assizx: Counts—Tue Gas Question 

at Mancugrsten—New Cusarp SYkAMex, THE AUSTRALASIAN—BLAST 

Fornaces av Canco Fireer—Fa.t or A PorTION OF SUNDERLAND 

Bawee Curr — Wuirite Dean Waren Company — West Ham 

Sewerace Wonrks—Anrcurrect’s Praces: To whom do they Belong? — 

Tue Mancuester Exutirion or Ant Treasvacs—Braprorp CHAMBrk 

or Commence: The J.cimal System — Reunions or EMPLOYERS AND 

EmrLoyep; A Correction —Duatnace or Lesps—Lecruae at Leeps “ On 

THe Tutxp Morion or Tue Eartu.” 


Tut Liverpool emigration agents have just balanced their returns 
for 1859. The parties engaged in this “ trade,” as it is termed, 
refer to their operations of course in the coolest possible professional 
terms. It appears that 68,035 ordinary emigrants sailed from the 
Mersey in 1809, against 70,466 in 1858, showing a decrease of 2,441. 
Lhe emigration to the United States absorbed 48,698, being a falling 
off of about 300; and the Canadas took 544 as compared with 1,946 
in 1858. ‘These figures do not include the superior class sailing from 
the port in the Cunard and other large steamers, which took about 
10,0008, The emigration to Australia shows a considerable diminu- 
tion. Fift,)-two ships sailed to Victoria, with 508 cabin and 9,883 
steerage passengers, against, in 1458, 66 ships, with 690 cabin and 
15,662. steer passengers. ‘lo Melbourne 18 “short ships” took 
their departure, with 32 cabin and 333 steerage passengers. ‘lo New 
South Wales 9 ships sailed, with 4 cabin and 3,476 steerage pas- 
sengers—the great proportion being Government emigrants (dis- 
patched by the Colonial Land and Emigration Commissioners)— 
against 9 vessels, with a like number of cabin and 3,455 steerage 
passengers — being a slight improvement over 1858. To South 
Australia 3 ships were engaged m the conveyance of 1,052 Govern- 
ment emigrants, against, in L3d8, 5 vessels, of 5,881 tons, with 
1.991 passengers, also at the expense of the Emigration Commis- 
sioners, ‘To the Cape of Good Hope the departures comprised 4 
vessels, with 7 cabin and 095 stecrage passengers, against, in 1858, 
6 ships, with 10 cabin and 2,059 stecrage passengers—the latter in 
both years being sent out at the colonial expense. Taking into 
account the emigration to other quarters, and the number carried in 
“short ships,” that is, not under the Emigration Act, it appears that 
the total number of passengers who sailed from the Mersey last year 
was 81,755. 

At tue last mecting of the Mersey Dock Board (from which M-. 
M-lver has retired) it was reported by the engineer that the tele- 
graphic cable across the Mersey had been relaid. The great danger 
to which the cable is exposed is its fouling with ships’ anchors; and 
there are no means of laying it out of the way of vessels without 
going very high up the river. Evenas high as the Dingle a number 
of vessels now anchor Some discussion took place with regard to 
the question of preserving a track for the ferry steamers. Mr. 
Darbyshire thought the board ought to have some power to compel 
the captains of vessels from anchoring in the track of the ferry 
steamers. Mr, Laird said the question of anchoring vessels in the 
track of the ferry steamers was one of the lives of hundreds of 
people against the anchorage of tive or six vessels, and he thought 
every eflort should be made to carry out a former resolution of the 
board. Mr. North, the solicitor, stated the law on the subject, from 
which it appeared the board had power to keep the river clear in 
any particular portion, and to enforce a penalty of £5. 

An interesting return has been submitted to the Birkenhead Com 
missioners of the number of buildings and alterations within the 
townships of Birkenhead and Claughton for 10 years ending 31st 
December last. An analysis showed that, deducting ollices, work- 
shops, &c., dwelling-houses and cottages have been erected at the 
rate of about 100 per annum; that the number of erections of all 
kinds during the last four years had been at a tolerably uniform 
rate; and that the total number had been nearly three times as 
great as the number erectec within the six preceding years included 
in the return, The chairman of the commissioners (Mr. J. Laird), 
referring to the “ups and downs” of the town during the last 
twenty years, expressed a hope that in 1860 buildings might go on 
as rapidly as during ‘he last two or three years. He then referred 
to the great want of cottage property, and expressed a hope that 
some enterprising persons, with plenty of money to spare, would 
come to Birkenhead and erect houses to meet the demand, 

An important meeting of shareholders in the Birkenhead, Lanca- 
shire. and Cheshire Junction Railway Company was held at Birken- 
head, on Saturday, to consider the position of the undertaking, in 

















| consequence of the alleged repudiation, both by the London and 


North- Western and Great Western Companies, of the agreement to 
purchase the line. Reporters were not admitted, but it is stated 
that, after a good deal of discussion, it was determined to refer the 
matters in dispute to arbitration. 

A number of new bye-laws—the nature of which appears below— 
are proposed at Liverpool, to which a “ house and landowners’ asso- 
ciation” have otlered a variety of objections through a deputation 
which waited on the health committe of the town council, on 
Friday. Mr. Sheil having requested the ueputation to detail their 
objection to the new bye- laws, Mr. Owen Williams stated what 
they regarded as injurious under the first bye-law ; no wall can be 
built unless raised upon a solid ground, or unless concrete Was used 
for a substrata. He said that there would be a great deal of extra 
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expense incurred in excavating, and in obtaining concrete, which 
would not be compensited for by any advantages to the improve- 
ment of the health of the town, and the new laws would unneces- 
sarily create a good deal of hardship to the building trades. Mr. 
Bremner objected to the bye-laws in general. as being unnecessary, 
and contended that the present laws contained quite sufficient exac- 
tions to protect the health and promote the proper sanitary con- 


dition of the town. Mr. W. Williams dwelt on his own particular | 


case, and was of opinion that it would be a great hardship, observ- 
ing that a purchase of land which he had made, and expended about 
£3,000 upon, would be so subject to the new bye-laws for building 
urposes, that he should be a loser to the extent of one-third. Mr. 
ashes, another member of the deputation, pointed out the expenses 
with regard to the use of iron pillars. and he thought the iron pillars 
were most useful and indispensable for building purposes; they were 
stronger than brick, and very necessary for building purposes. The 
chairman of the committee said they would consider the objections 
of the deputation, and would endeavour to act for the best. : 

Attention has been occasion ly drawn in Tne Exerneer during 
the last few mon‘hs to the satisfactory state of the public health in 

Liverpool. ‘The late severe weather has, however, greatly increased 
the mortality. Jn the week ending December 3lst there were 263 
deaths registered, a total in excess of any week in the preceding 
eleven months, and three more of the corrected average of the same 
week in the previous ten years. 

A shocking affair is reported at the Mersey Steel and Ironworks. 
Two lads, named Morris and Owen, were sent to clean out one of the 
boiler flues, the steam having been previously shut o*t, and the boiler 
being quite cold. While they were thus employed, some person 
opened the valve and let in the steam, and the result was that both 
boys were severely scalded, and that Morris was so grievously 
injured that he died in great agony at the Southern Hospital, to 
which he was immediately removed. At the inquest, the jury re- 
turned a verdict of “ Wilful murder against some person or persons 
unknown.” : P 

A company has been formed for the construction of a railway 
nine miles long, between Market Weighton and Beverley. Through 
traflic from Hull to the north of England is expected to render the 
line remunerative. ‘The proposed capital is about £80,0U0. These 
are cheap railway times. ; : 

The coal proprietors in the St. Helens district have been doing a 
good business lately. Their large stacks of coal on the pit brows 
have continued to diminish most rapidly since the winter set in, 
notwithstanding the increased get, and the price of coal has been 
raised in October last from 7s. 6d. to 8s. 4d., and in January instant 
to 9s. 2d. per ton. In the midst of this pro perity the colliers have, 
perhaps, naturally been anticipating an increased rate of wages. 
Some time ago delegate meetings were held in the colliery districts 
about St. Helens, and the result was a general demand upon 
several coalmasters for an increased rate of wages. This demand 
being, under all the circumstances, rather premature, was met by 
the masters with a direct refusal. ‘This time, if judiciously made, it 
will most probably be granted ; but at some of the collieries in the 
St. Helens district the men would appear to be getting on rather too 
fast instead of doing the thing in a legitimate manner. The colliers 
in the employ of the Gerard's Bridge Colliery Company, numbering 
upwards of 400, on Friday last struck without giving their usual 
notice, and those in the employ of Messrs. Johnson and Co., at the 
Glade Hill and Latiak Collieries, in Parr, followed their example; 
but they, tinding out their mistake, at once returned to work on 
Saturday morning to fulol their contracts, by serving a fortnight’s 
notice. The colliers ask for an advance of 10 per cent., and con- 
sidering the demand for coal, and the present increased price, it is 
not at all improbable but their demand will be acceded to; if not, 
and no arrangement be come to, a general strike is likely to take 
place, which, at the present time, would be a serious matter to both 
the employers and the employed : 

The new year opens at Shetlield under satisfactory commercial 
auspices 

At Manchester, vesterday week, John Jolly, underlooker, Joseph 
Crook, deputy underlooker, and John Tyrer, fireman, were severally 
summoned for baving, at a coal-mine at Agecroft, omitted and 
neglected to order the colliers, drivers, and other workpeople in the 
pit where props were used, the removal of which was likely to 
occasion a fall of roof and to give off tiredamp, to desist from using 
candles or other naked lights, while the props were being drawn. 
The information was laid by Mr. Dickenson, the Government 
inspector of coal mines for the district. On the 8th of October, at 
a pit belonging to Messrs. Knowles’s Agecroft Colliery, an explosion 
of firedamp took place, oceysioning the death of two men, and the 
injury of two others. ‘The allegation is that it was part of the duty | 

of the defendants to examine as to the safety of the pit, prior to | 
the men descending, and that this was neglected. An adjournment | 
of the case, on the ground, established by a surgeon's certilicate, 
that one of the injured men, Charles Seddon, who had been severely | 
burnt, was not in a fit state to appear and give evidence, was 
agreed to, 

The landing-stages at the Liverpool docks, instead of being called, 
as hitherto, the north and south landing-stages, are in future to be 
styled the George's and Prince’s, after the docks in front of which 
they are moored. 

At the Salford quarter sessions on Monday, Mr. £. Ashworth 
moved a special rate of Id. in the pound, for the purposes of the | 
“‘Manches‘er Assize Courts Act, 1858." He said the committee had | 
met from time to time, and had contracted with different con- 
tractors for the work connected with the foundations. It was | 
thought better as a matter of tinancial arrangement, that the com- 
mittee should have this rate to pay for these contracts, as it might 
be some time before they would require a very large amount for the | 
general contract for the building. The motion passed. An order | 
upon the county treasurer was also made for payment cf 
£123 18s, 4d. ineurred in carrying into effect the ‘“ Manchester 
Assize Courts Act, 1858.” 

The Manchester city council have debated a resolution prohibiting 
members of the gas committee from introducing strangers into the 
works except by leave of the chairman or deputy chairman, An 
amendment recommending the committee to reconsider the sugges- 
tion was adopted, ‘ihe agitation on the subject beyond the precincts 
of the council continues, it being contended that the price may be 
reduced to 3s, 9d. per 1,000 cubic feet with a protit of 10 per cent. 
on the capital employed. 

On Monday, the steamship Australasian arrived in the Mersey 
from London, in order to take her place upon the Cunard line of 
American steamers. This vessel is 531 7-1u ft. in length, breadth 
of beam 42 1-1) ft., depth of hold 20 9-10 ft., tonnage, 2,760 and 
700-horses’ power. The Australasian is an iron steamer. She was 
built for the Australian mail service, but owing to the embarrass- | 
ments of that company she was put up for sale. She is commanded 
by Captain Hockley, for many years past in the Cunard service. 

Messrs. Jones, Dunning, and Co., Cargo Fleet, on the Tees, have 
some new blast furnaces nearly ready for blowing in. 

A portion of the sunderland bridge cliti above Messrs. Fenwick’s 
bottle works fell last week. The spot has been carefully fenced off 
to prevent accident. ‘There are, however, two further portions, to 
the extent of a few feet on each side of the fall, in a dangerous 
condition, and it is most probable that they will soon follow the 
other portion. Mr. Walker, C.E., the surveyor appointed by the 
Court of Chancery, is expected down to survey the place, on behalf 
of the Corporation. 

The Whittle Dean Water Company have commenced a tunnel 
connecting the district west of Matfen with the reservoirs at Whittle 
Dean. ‘The length of the tunnel is above two miles, and its height 
about 5 ft. Mr. Brown acts as assistant engineer, and Mr. ‘Towns 
carries on the work on bebalf of Mr. R. Cail. ‘bis tunnel will, on 
completicn, contribute a permanent and efficient supply of pure 
water to the inhabitants of Newcastle and the neighbourhood, and 


contract, and this, too, when it was drawing near its completion. 
| It is added that the contractor has had to contend with un- 
| precedented difficulties, which have been considerably augmented of 
| late by inauspicious weather. 

| The Norfolk count:; magistrates have had an interesting discussion 
| with reference to their alleged right to retain the plans prepared in 
| the execution of his duties by Mr. Brown, their late county 
| surveyor. Mr. Brown, ic appears, claims as 4 right to retain the 
| plans, which have been applied for by Mr. Phipson the new 
surveyor, and contends that he is merely acting on a usage 
| of the architectural profession founded alike on principle and 


| expediency. The magistrates directed the clerk of the peace to | 


| take the opinion of Mr. Welsby, Q.C.,on the subject. The ques- 
| tions put to Mr. Welsby were —Could the plans be legally retained 
by Mr. Brown as his property; or did they belong to the county, 
| and were recoverable from hin? If Mr. trown had a right to the 
plans, would not the county have a right, as often as might be re- 
quired, to have then examined, and copies taken, without charge? 
Mr. Welsby said, upon the true construction of the orders of the 
sessions of 1836 and 18.6, by which Mr. Brown accepted and con- 
tinued in his office, he was not entitled to retain the plans, draw- 
ings, &c., as his property; but they belonged to the county. The 
question was, whether the words, ‘all charges for plans, esiimates, 
and attendances,” meant only the charges for the labour and skill 
expended on the preparation of the plans; or, whether they in- 
cluded also the price or value of the plans. &c., themselves. He 
(Mr. Wellsby) was of opinion that the latter was the reasonable 
construction, aud that on such an engagement the plans, &c., be- 
came the property of the persons for whom the work was done. He 
founded his opinion on the express terms of the orders themselves, 
and he thought the quarter sessions would hae jurisdiction to 
make an orderon Mr. Brown, to deliver up the plans to tie clerk of 
the peace or the surveyor, and that in case of disobedience to that 
order, an indictment would lie against him, or on his refusal to give 
up the plans, &c.. the Court of Queen’s Bench would, on applica- 
tion, grant a mandamus, and he (Mr. arg’ | advised the latter 
application to be made. On the part of Mr. Brown, it was con- 
tended in the course of the discussion that the county now demanded 
of him the fruits of his labour, which equitably had not been really 
paid for, as his salary for twenty years had only been £60 a-year, 
and he only received 3 per cent. commission on new works, himself 
covering all his own expenses, whereas the usual professional charge 
was 5 per cent. if the expenses were paid, and 7 per cent. if they 
were not paid, so that Mr. Brown had been receiving 4 per cent. less 
than other gentlemen in his profession. The numerous plans had 
not been prepared without much labour and expense, and Mr. Brown 
had had to pay for assistance. so that the salary of £50 would always 
be expended in preparing plans, &c. The magistcates resolved to 
enforce the rights which Mr. Welsby stated they possessed, but it 
was determined that in the first instance an etlort should be made 
to arrange the dispute amicably. 

‘The members of the executive committee of the Manchester 
Exhivition of Art Treasures have each been presented. by the sub- 
scribers to the guarantee fund, with a work of art, as an acknowledg- 
ment of their ellicient and successful services. 

At a special meeting of the Bradford Chamber of Commerce, on 
Friday, attention was called to a circular, signed by Mr. James 
Yates, president, and Mr. Leone Levi, secretary of the International 
Decimal Association, mentioning the great inconveniences which 
result from the dierent weights and measures now in use, and 
stating that the opinion of the association was that by attending 
to the simplitication of our weights and measures they should pave 
the way for early legislation. It was very necessary (the circular 
stated) that all in favour of the decimal system should unite to in- 
troduce the metrical weights and measures, and in commending the 
system to the attention of the Legislature; and the International 
Association would be happy to consider any plan which chambers 
of commerce might suggest, and which would have the etlect of ex- 
citing public interest on this great question and disarming opposi- 
tion. ‘the president and Mr. Alderman Mitchell thought there 
could be no ditlerence of opinion as to the desirability of establish- 
ing uniform weights and measures; and ultimately a resolution was 
unanimously passed in favour of such a system. 

The foremen and clerks employed at the Monk Bridge Ironworks 
Leeds (Messrs. Ritson) have been entertained by their employers at 
a supper in the course of the last few days. ‘Lhe proceedings were 
of the most cordial and gratifying character. With reference to a 
similar gathering in Lincolnshire, noticed in last week's ENGINEER, 
it may be well to correct an obvious misprint. The well-known 















and respected name of * Hornsby ” was corrupted into “ Horusley.” 

The Leeds town council have had a discussion on a proposition | 
for expending £9,000 in sewering the most neglected streets in the | 
borough. Mr. Carter, who introduced the motion, said the present | 
generation had already spent a good deal in Leevs, and if every 
farthing of the proposed outlay was thrown on posterity it would 
only be fair. They had borrowed and spent £144,000 on the main 
sewer account, of which £48,000 and interest bad been repaid within | 
the last ten years. They had also paid nearly £17,000 on account 
of the borough gaol and snterest; £25,000 tor improvements, 
markets, and other purposes; £18,000 for the Industrial School; 
£6,000 in improving their highways; and not less than £20,000 by 
private parties, in sewering, paving, and tagging. making a total of 
£135,000 within ten years. If they added to this the interest of the 


| 

PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond. — Extra 
| sizes are charged for at the rates agreed by the trade. Brokerage 
| is not charged for buying except on Foreign Tin, 
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Raits.—There has been a good inquiry this week, and prices contmue 
firm at our quotation of £5 i5s. per ton tor ordiuary sections and cash 
payment, 

Scorc.i Pie Iron has declined about 1s. 6d. per ton during the past week, 
the market closin,z in Giaxgow somewhat dull at 503. casa, for Mixed Nos. 
Warrauts, and 57s, three months open, 

SPELTER in fair request, 

Currék.—On the och inst. the smelters declared an advance of $d. per 
pound on manufactured, and £5 per tou on cake and tile. 

—— is # moderate demand for English, but foreign continues dull 
of sale. 
Tin Puates very firm. 
MOATE and CO., Brokers 


J 
12th January, 1860, 65, Uld Broad-strect, London. 
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SCOTCH PIG IRON REPORT. 


No. 1 Gartsherrie ., .. 58s. f.o.b. Glasgow. 
G.M do. 





ow f ~B. occ 54s, Gd. ,, 
os Do. ee of 543. 6d. ,, do. 
M. Nos. Do, ee o- 54a, Gd. ,, do. 
WARRANTS, 


8-5ths No. | and) Cash prompt... .. 55s. 6d. per ton. 
os 1mo., open,.. .. 5as. 9d. do, 
2-5ths ,, 3 .. 2 mos., ae ae do. 
G. M. B. « Be o» e« ee 568,3d, do, 


MANUFACTURED IRON, 


Bars, Govan .. .. 5s. Od. less 4 per cent. 

», Common a a Ou. 
Diumpelicr, Common ., .. £7 5s. Od. 

Do. est.. eo «+ £8 10s. Od, 

Plates and sheets .. .. .. £905. 0d, to £10. 
Rails eo ee co co co Mt Ss, Od, 
Pipes co ce co co oo £5 6s, od, 
Chairs ce 00 os ef of &4 2s, Gd. Porton. Nett cash. 


GuasGow, llth January, 1860. 
‘ Since our last report, the course of the market has been an uninterrupted 
ecline, 

Opening quiet at 57s. cash, a moderate business was done throughout the 
week, uutil 55s. 3d, was accepted to-day. Closing buyers, sellers asking 
bos. Gl. 

The demand for shipments and consumption is remarkably dull, and 
unless some fresh orders come to the rescue we fear prices will still be lower. 

The shipments last week were 4,812 tons against 4,735 tons corresponding 
week of last year. Suaw anv Tuomson, Metal Brokers, 









sums they had bad during the last ten years, the gross amount ex 
pended would not be much less than £170,000. It would not be right, 
therefore, to increase the rates of the present generation, but it 
would be right to borrow money, the present generation paying the | 
interest, and the next generation the principal. 1t was contended 
in opposition to the motion that the state of the town was scarcely 
so bad as had been represented, and that everything was being done 
that could be done to remedy existing evils, ‘The motion was even- 
tually withdrawn. In the course of the discussion it was stated that 
Leeds has a population of 48 persons to the acre, while in Bradford 
there are only 44 to the acre. | 
Captain Drayson, of the Royal Artillery, has read a paper before | 
the Leeds Philosophical Society “On the Third Motion of the 
Earth, examined in connection with Astronomical, Geological, and 
Historical Evidences.” Captain Drayson, after referring to the 
fact of the discovery of the remains of elepnants, aligators, and | 
hippopotami, and of tropical fauna (dependent as much upon sun- 
light as warmth) in Siberia, England, and other cold regions, and to | 
the evidence as to the existence of a glacial or drift epoch in this 
country, urged that the theories as to the partial submergence of the | 
continent, of central heat, and of floating, were insutticient to 
account for the phenomena disclosed. This being so, he contended, | 
by arguing on the analogy atiorded by the present state of Venus 
and Mercury, that the common sense mode of solving the problem 
was to conclude that there had been a variation in the direction of 
theearth’s axis. On such an hypothesis there would be periods of | 
rest and of action, as showa by geology to be the fact, and the whole | 
difficulty would be removed. At the close of the lecture an animated | 
discussion ensued, in which Mr. Shaw, Mr. Kemplay, the Rev. G. F. 
Fleay, Mr. Ward, Mr. O'Callaghan, Mr, Joseph Hough, and the 
lecturer took part. The speakers generally did not concur with the | 
theory of Captain Drayson, and founded their objections to it 
principally on the fact that it was at variance with what was 
universally admitted by astronomers, namely, the stability of the | 
solar system, and that it was also opposed to the laws of gravitation 
as prepounded by Sir lsase Newton and others, Captain Drayson, 
in replying to some of the objections oflered, said that he did not 
dispense with the power of gravitation, the nature of which, by the 
way, had never been clearly and fully explained, but he did not 
think that it was an unchanging and unvarying power. He likewise 
reminded his hearers that the present astronomical theories did not | 
explain anything with regard to geology and the effects of geology. 
Mr. Hough, who was complimented by Captain Drayson on the 





relieve the company from the necessity of any resort to the Tyne. 
The Essex Heruld, referring to the West Ham sewerage work, states 
that one of the contractors has been d li 





ability with which he discussed some of the points raised, isa voung | 
working man, a native of Leeds, who has recently been appointed | 


pelled to quish the | assistant astronomer to Lord Wrottesley. 





Tue Frenxcu Tron Trape.—Accounts from St. Dizier state that 
the revival so long and so impatiently expected appears to be firmly 
established. The great national works decreed, the projected im- 
provements in Paris, and the new railways to be completed, give 
hopes of better times. The year 186) commences consequently for the 


| ironmasters under more favourable auspices. The ironmasters feel 


so contident that their position is solidly established, that the 
have increased their means of production, and new flat ing mills 
have been established at Rimancourt, Sainte Marie, St. Dizier, and 
Ferté-sur-Aube. Several furnaces have been lighted, and two new 
foundries are being erected, one at Brousseval and the other at 
Chamouilley. 


AMERICAN Locomotives AND AMERICAN Poritics.—By the last 
American mail we learn that a meeting of railway directors was 


| announced to take place at Charleston, with the object of arranging 


that in future all locomotives for Southern railways should be con- 
structed in the South instead of in the North. “Of the thirty odd 
locomotive factories in the United States, only three or four (and 
these, with the exception of Ross Winans’ works at Baltimore, 


| among the most unimportant in the country), are in the Southern 


States. The large number of iocomotives in use on the Southern 
railways have been heretofore mostly supplied by Richard Norris 


, and Son and M. W. Baidwin and Co., of Philadelphia; the Rogers 


Locomotive and Machine Company, and Danforth, Cooke, and Co., 
of Paterson; the Boston Locomotive Works, of Boston; Moore and 


| Richardson, of Cincinnati, and a few other builders. 


Mr. Conpen anp THE Surz Canav.- Mr. Cobden attended the 
monthly dinner of the Society of Political Economists in Paris on 
Sunday. The conversation turned chiefly on the Isthmus o Suez 
scheme. Mr. Cobden observed that the opposition in Parliament 
was owing in some measure to the manner in which the question 
was introduced. the House of Commons almost fancying that it was 
expected to take shares in th2 enterprise. The principal opposition 
was found among diplomatists, who seemed to think that the con- 
cession of lands and the construction of forts might be at some future 
period turned to the injury of English interests; but that there was 
no opposition on the ground that any country on the Mediterranean 
could deprive England by means of that c.nal of a considerable 
portion of her trade with the East. The natural advantages of 
England and her geographical situation rendered any such appre- 
hensions futile. Moreover, the opposition to the scheme had much 
diminished in England.— 7imes, 
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INSTITUTION OF CIVIL ENGINEERS. 
January 10th, 1860. 
Grorce P Buivper, Esq., President, in the chair. 


Tue whole of the evening was occupied by the reception of the 
following address from the president, on taking the chair for the 
first time since his election :— 

GeNTLEMEN,—I beg to thank you for the distinguished position 

in which your suffrages have placed me. Looking back upon tie 
eminent men who have successively occupied this chair, 1 cannot 
but feel anxious that the high character of our profession, and the 
efficiency of this institution, should not suffer any abatement, during 
the term of my tenure of office, and considering the powers and 
high professional position of my predecessors this anxiety cannot 
but be increased ; indeed, it is only In one respect that I can hope to 
place myself on an equality with those eminent men—that is by 
zeal for your progress, and the ardent desire I entertain of con- 
ducting our discussions with my pny and courtesy towards all 
who may address you. On this | must act, and I am sure you will 
give me your cordial co-operation and aszistance. 
Before entering on the main objects of my address, I cannot but 
feel that it would be unbecoming in me not to allude to the recent 
loss of two of our most eminent brethren—Mr. Brunel and Mr. 
Robert Stephenson; although I am well aware I can add but little 
to what has been already written and spoken here and elsewhere, 
and in terms more eloquent than I can command. 

With regard to Mr. Brunel, in common with you all, I ever 
admired the wonderful resources of his mind—his extreme in- 
genuity—his courage in facing ditticulties of every description, and 
his great tact and resources in overcoming them, so long as he re- 
tained his physical power. . Ma. 

It has frequently been my lot to be placed in professional conflict 
with that gentleman, and I need hardly say that, in common with 
every other member of the profession, I found him a very dangerous 
and most able adversary ; but at the same time he was equally high- 
minded, and above all mean and pettifogging practices for accom- 
plishing his objects; he was one of those men in whose minds pri- 
vate friendship was never interrupted by professional strife; and 
there never was a time, when, if I needed it, I should have hesitated 
to recur to him for advice, assistance, or sympathy ; whilst in pri- 
vate life, I can, from personal knowledge, attest his sympathy for 
distress, and his unhesitating generosity in pecuniary sacrilices to 
abate it. In his professional career, it appears to me that full 
justice has not been done to the memory of Mr. Brunel. 1 allude 
nore especially to his exertions in accelerating the progress of 
oceanic steam’ navigation.—The Great Western was a brilliant 
example of the correctness of his conceptions on this point. It 
must be conceded that he was the first clearly and practically to 
conceive the advantages to be derived from augmenting the size of 
steamers, with a view to increased speed and to the extension of 
their voyages. Looking back, therefore, to the period of the con- 
struction of the Great Western steamer, she must be admitted to 
have been an absolutely successful experiment, mechanically and 
commercially, and the names of Brunel, as the engineer, of Patter- 
son, as the shipwright, and of Maudslay and Field, as the con- 
structors of the engines, can never be omitted from the records of 
oceanic steam navigation. ‘The next step was the Great Britain ; 
and so far as regards the construction of the hull, the efliciency of 
that vessel, even to the present day, bears ample testimony to the skill 
of the design ; whilst her having endured a whole winter's buffeting of 
the waves in Dundrum Bay testilies to the strength of her con- 
struction, and to the powers of resistance of which iron vessels are 
susceptible. It must not be forgotten that it was to this vessel 
that the screw-propeller was first applied on the large scale; and it 
should be stated that by Mr. Brunel’s exertions in experimenting 
upon the Archimedes, the introduction of that mode of propulsion 
was greatly accelerated. The only part of this experiment which 
was not satisfactory was the performance of the engines; and this 
may be mainly attributed to the fact that instead of contiding 
their construction to men whose lives had been directed to per- 
fecting that particular branch of engineering, Mr. Brunel took 
upon himself the responsibility of designing the machines. It may 
not be unbecoming here to remark that genius, however great, 
cannot alone supply the results which can only be attained by a 
life-long experience in practical details. It is deeply to be lamented 
that the lite of our friend was not spared to consummate his con- 
ception of the Great Eastern steamship. This great experiment 
has been already partially discussed in this institution, and there 
does not appear to be any reason why she should not be mechanically 
successful; but all who have had extended experience in our pro- 
fession are aware, that, in all experiments, there will arise certain 
phenomena, which no human foresight can anticipate. Now seeing 
that the ‘Great Eastern’ is six or seven times the bulk of any ex- 
isting vessel, and seeing that this, of necessity, involved the appli- 
cation of two sets of engines, two kinds of motive power—the pad- 
dies and the screw-propeller—bearing alsoin mind that she was in- 
tended to encounter head seas, ata speed never hitherto contemplated, 
and knowing also the enormous forces which ordinary vessels have 
to withstand, in heading the waves, however slowly, in heavy 
weather, it might reasonably be expected that in many respects her 
first trial would be somewhat disappointing. 1 sincerely hope, and 1 
am sure that I carry your sympathies with me, in trusting that 
there still remain in this country sutticient skill, enterprise, and co- 
operative action, to bring this great experiment to a real test, and 
thus to complete the most fitting memorial to the fame of our de- 
ceased friend. 

In alluding to Mr. Robert Stephenson, I cannot but feel that I am 
scarcely in a position to take an impartial review of his career and of 
his character. For upwards of a quarter of a century | have en- 
joyed his most intimate, and I may add, his most atiectionate friend- 
ship. Even this term is, perhaps, hardly strong enough, for 
throughout the whole of this period his conduct towards me was 
that of an elder and afiectionate brother—he has encouraged me in 
all he thought right, and has not failed to criticise all he deemed 
wrong, and had the necessity arisen, he would have applied his 
whole fortune, to his last sixpence, for my benetit. 1 have said that 
our friendship has endured for upwards of twenty-five years, but 
our acquaintance extends over a much longer period, as we were in 
the same class and on the same benches at the University of Edin- 
burgh. Probably no member of our profession, either past or 
present, ever availed himself more earnestly of varied opportunities 
of acquiring professi ac plish t than did Mr. Stephenson ; 
his early youth, passed with his father at Killingworth Colliery, his 
early manhood at Edinburgh, his engagements in the mines of South 
America, and on his return to England his occupations in periecting 
the locomotive, and in managing the works at Newcastle, his con- 
nection with the early railways, and added to all these his pursuit of 
the studies of chemistry and geology, which continued throughout 
his life, and even to within a tew days of his decease, coustituted a 
substratum of scientific and practical knowledge which few have 
obtained, and fewer still have the ability properly to apply. 

One of the distinguishing characteristics of his professional career 
was, that, however bold he was in the conception of an idea, as tor 
instance the Britannia Tubular Bridge, yet no one with whom I ever 
came into contact watched with more anxiety the compietion of 








these enterprises than did Mr. Stephenson; his mind was ever occu- | 
pied in anticipating how, and in what shape, failures might arise, | 


and no doubt it might appear to many that the precautions he took 


were often supertiuous; but the experienced engineer knows well, | 


that if he relies upon the chances turning up in his favour, without 
due precautions being taken, the enterprise is sure to be attended 
with some disasters ; whilst the mere act of taking due precautions 
seems to have the effect of averting the consequences they are in- 
tended to guard against; in short, the engineer is never justitied in 
trusting to the favours of fortune, whilst he has the means of guard- 
ing against her caprices. Another distinguishing feature in our late 
friend’s career was his treatment of all those who were associated 
with him in his undertakings; his habit, with those who enjoyed 
his confidence, was to leave with them the utmost amount of 





responsibility which he could possibly lay upon them; and never to 
interfere, except in cases of emergency, or where his moral influence 
was required to prevent undue interference from superior authori- 
ties :—the consequence has been, that over the am face of the 
globe, there are men of his school who have risen to competency 
and to eminence, and who live to extol and respect the memory of 
their revered chief. . 

Of his successful professional career—his unbounded generosity — 
the liberality of his views, and the dignity and urbanity with which 
he filled this chair, you are all witnesses, and it will be long before 
the place is adequately filled, which his decease has rendered vacant. 

In approaching the subject which ought to be considered the 
main object of this address, I would venture to remind you of the 
custom of our society, which is, that although we publish all that 
is said, during the discussions and in the addresses of our presidents, 
yet it is always with the distinct understanding, that the re- 
marks are not intended to represent the collective opinions of the 
institution, but only of the individuals who utter them, and that 
they are not to be entitled to any more weight than the intrinsic 
value of the opinions themselves, or that which the position of the 
speaker may secure for them. I am well aware, that even in my 
address I ought to make every statement without reference to 
personal convictions ; but upon many subjects my opinions are so 
strong, that I cannot hope to escape developing the bias of my own 
mind. I trust, therefore, that this will be deemed excusable, 
bearing in mind the general understanding with regard to the 
transactions of this institution. 

It will be obvious to you all, huw great are the obstacles to giving 
novelty to each successive address of your presidents, and how 
increasingly ditlicult it is to render them interesting and instruc- 
tive; it is not, therefore, my intention to advert to any of the 
topics which have been heretofore treated of, on any of those 
occasions. 

The steps in the progress of our profession, measured chrono- 
logically, are very unequal, as indeed is the case with all sciences, 
abstract or practical. When the mind of man is first released from 
thraldom, and in the early stages of civilisation, it makes rapid and 
striking advances until a certain stage has been attained; indeed, 
the progress of the human mind, in every branch of knowledge, 
may be compared to the course of a stream, emanating from a spring 
in some distant mountain recess; emerging into light, it pursues its 
course amidst rocks, through woods, and over cataracts, affording 
abundant scope for the poet and the painter, and subsiding at last 
into the slow, gentle, majestic stream, pursuing its way through the 
lowlands in its approach to the ocean—such is the course of science ; 
and although its latter stages do not present the vivid contrasts 
which accompany its early course, yet they are not less important 
nor less instructive; but the skill which is demanded to point out 
their etiect and character is of a much higher order than is required 
to indicate the early phenomena. From this task, gentlemen, | 
shrink, with an innate conviction of my inability to treat the sub- 
ject as I should desire. The object, therefore, of my address will be 
to allude to subjects which have not hitherto prominently occupied 
our attention, or afforded ground for our discussions, with the ex- 
press intention of inviting your consideration of them, and the 
design of securing their discussion at our meetings. 

An objection may, perhaps, be raised, that 1 may be seeking to 
extend unduly the professional sphere of the civil engineer; but I 
have been long enough in the profession to see it grow from a mere 
craft or mystery into a scientific pursuit. This institution, which 
may be regarded as representing the objects of the profession, now 
embraces among its members those who are engaged not only in the 
construction of roads, railways, harbours, &c., but of those, also, who 
are occupied in the construction of engines and machinery, adaptable 
to every conceivable purpose, in the building of vessels, in the erec- 
tion of gas and waterworks, in the laying down of electric telegraphs, 
and in the drainage of towns and rural districts ;—in short, if 1 was 
now called upon to define the object and scope of the profession of 
the civil engineer, 1 should say, that his particular province is to 
take up the results discovered by the abstract mathematician, the 
chemist, and the geologist, and to apply them practically for the 
commercial advantage of the world at large; and to diffuse their 
beneficent influences among all classes of his fellow creatures. 

Among the objects which appear principally to demand our pre- 
sent consideration are those questions most referable to hydraulic 
engineering. 1t is in this part of our professional study and practice, 
1 am bound in candour to say, that the least satisfactory progress 
has been hitherto achieved, and upon these subjects the discussions 
in our society have been the most inconclusive. 1 believe that it is, 
in a great degree, owing to the fact of sound hydraulic knowledge 
being so little prevalent, that so many obstructions have arisen to 
the progress of public works. It is impossible otherwise to suppose 
that the errors which have been committed in the Health of ‘towns 
Commission would have occurred, or that a blue book, outraging all 
the discoveries of science, would have been published at the expense 
of Government, had our profession been sufticiently alive to the sub- 
ject. It is, perhaps, hardly fair to visit some of our public depart- 
ments with the severity of criticism which has been applied to them, 
by those to whom they may have been opposed, when it is consi- 
dered how little unanimity of opinion prevails among ourselves on 
some important points connected with this subject ; and it must be 
borne in mind that the gentlemen in our public departments have 
nothing to gain in any way by sanctioning a scheme, however suc- 
cessful, whilst on the other hand, should injurious consequences 
result, they might be exposed to grave responsibility. 

The points vf the utmost importance, upon which to arrive at a 
clear understanding, are as to the relative etlects of the scour upon 
our rivers and harbours, arising from the action of tidal or of 
land waters. I am free to admit that I am one of those who 
attribute the smallest possible effect to the action of land waters, 
whilst 1 do attribute the most important eflects to the action of tidal 
scour. This conviction has been forced upon me by a general view 
of our rivers and estuaries. Looking, fer instance, to the river flow- 
ing past our doors—the river Thames. Can it be supposed that the 
mere driblet of water falling over Teddington lock, even in seasons of 
the highest floods, can give any eflectual aid to the tidal currents, in 
preserving the channel from the sea to the Nore, and uj to above 
Gravesend? Looking also to the fact that when any great change 
or improvement has taken place in any of our rivers, we tind them 
always to result from some new arrangement of the tidal currents— 
as, for instance, at Lynn, in the Clyde, and in many other cases; on 
the other hand, where has any marked result attended cither the 
increase or the abstraction of the land waters? Upon the solution 
of this question depends the reclamation of large tracts of land, now 
lying not only waste and absolutely useless, but in their present 
state exercising a most pernicious intluence upon the population of 
the adjoining districts. 

The time has arrived, when the effects of under-draining—now 
every year more actively pursued—upon the condition of your 
rivers, should receive most serious consideration. I recently 
adverted here to some anomalous results arising from under- 
draining, and showed that, in certain soils and under certain 
circumstances, the eflect of under draining would be to pass less 
water to the rivers than had previously flowed into them. If 
this view be correct, precautions should be taken to provide for 
the possible etlects of an operation which is, otherwise, so rapidly 
augmenting the fertility of our soil. 

Another feature in the drainage of towns demands attention; 
that is, the prevailing fashion of subverting the cesspool system 
and of introducing out-fall sewers. One great inducement, hitherto 
held out, has been the prospect entertained of employing the sewage 
for the fertilisation of the neighbouring land. Losing sight of tue 
beneticent provisions of Nature, for avoiding pestilence, it was 
assumed, that the sewage of towns would necessarily be of a highly 
fertilising character, and it is mainly due to the exertions of our 
member, Mr. Hawksley, that this delusion has been, to a great 
extent, dispelled. Recent investigations have shown, that in towns 
amply supplied with water, the sew contains very little, if any, 
fertilising quality; certainly none of commercial value. Indeed a 





careful consideration of the economy of our rivers might have 
anticipated the conclusion. Look at the course of the Thames 
flowing through this great city—consider the enormous population 
on its banks, before it reaches the metropolis—what would have 
been its condition, had not running waters possessed that quality of 
self-puritication, which renders the sewage of towns of no practical 
value? 1 trust, then, that thi. session will not close without our 
having well considered the conditions under which a well-regulated 
cesspool system can be properly applied; and under what circum- 
stances towns can be advantageously drained by out-fall sewers. 
Permit me here to express an individual opinion of what appears to 
me to be a useful application of the income arising from the bequest 
of the late Mr. Robert Stephenson. In due course the decision of 
the council, upon its application, will be announced; but in my 
individual opinion, instead of being divided into a number of small 
premiums, a considerable portion of it should be devoted, in one 
premium, at fixed periods, to rewarding papers upon subjects recom- 
mended by the council, and which require the devotion of consider- 
able time and labour; and it should be understood that, although 
the premium would be given for the best paper, it should be only 
awarded when the paper possessed the required amount of merit to 
entitle it to that distinction. 


(To be continued.) 


IMPROVEMENTS IN CONSTANTINOPLE.—The gas lamps from the 
main street of Galata to the Bridge of Karakeui have been tixed 
during the week, and the whole line of street, therefore, from Pera 
to the bridge is now lighted up. This is a vast convenience to the 
large portion of the public who have to pass from the business 
quarters of Galata to Pera after dusk. Six or eight other streets 
adjacent to the New Bourse will also be lighted this week. The 
general lighting of Galata will not take place before spring. Nearly 
all the mains, however, are ready, and a considerable portion laid 
down, but the lamp-posts have not yet been commenced at the works 
at Zeitoun Bournou. ‘The energy with which this extension of the 
éclairage is being pushed on, both in Galata and Pera, reflects infinite 
credit on Mr. Crawford, the director of the works. Gas, paving, 
and cabriolets having made good their hold upon Pera, are about to 
carry their revolutionising influences across the Golden Horn; yea, 
more, omnibuses are on the eve of whirling alike the faithful and 
untaithful through the labyrinthine alleys of Stamboul. A project 
for the establishment of a line of these useful vehicles has been set 
on foot, and has, it is said, already received the sanction of his 
Majesty the Sultan. The particulars of the scheme have not yet 
been promulgated, but that it is already in advanced existence may 
be accepted as a fact. It is also intended to erect a theatre, for 
dramatic performances in the ‘Turkish language, at Taouk-bazaar, 
near the square of Sultan-Bayazid, this being the most central 
locality of Stamboul. A corps of manayers, playwrights, and 
professional trainers for the native éléves, who are to compose the 
“company,” will be brought from Europe and the whole establishment 
will be organised on the most approved European system. —Levant 
Herald, Jan, 4. 


Tae Merroroiiran Boarp or Works ANp THEIR New Con- 
TRACTs.—It has often been remarked that when any building or 
great engineering work is to be let by tender, architects and 
enginecrs seem to have no general principle to guide them, inasmuch 
as there is almost always a very wide ditlerence between their 
estimates. This has been especially the case with the contracts of 
the Metropolitan Board of Works, and it is a fact all the more ex- 
traordinary as the data upon which parties proposing to tender are, 
or ought to be, the same, every engineer or architect being supposed 
to know the current price of labour and the value of material, and 
to be able to take out the quantities. It will not be forgotten that, 
after the first contract was let for the great high level north sewer, 
a question was raised as to the accuracy of the quantities taken on 
behalf of the board, and an investigation discovered that there 
were mistakes in favour of the contractor, and against the board, of 
a sum equal to some £30,000. This discovery at the time created a 
great sensation, and imputations were freely bandied about at the 
board, but still it was generally believed that this huge discrepancy 
arose either from mere negl.gence or from unaccountable inadvertence. 
The strong observations then made would, it was anticipated, have 
prevented a similar occurrence when the next large contract was 
put out to tender. This contract, however, was let last week, and 
from the extreme diflerence between the highest and lowest tender, 
amounting to some £140,000, it would appear that a grievous mis- 
take has been made somewhere or other. Messrs. Peto, Betts, and 
Brassey, now the largest contractors in Europe, put in the highest 
tender. That this great house, however, who have undertaken works 
to the extent of many millions, would have made so egregious a 
blunder as £140,000 in a contract of some £450,000 is beyond the 
pale of probability. The difference is, in fact, so startling, that it 
would be only justice to the unfortunate ratepayers, before the con- 
tract is finally sealed, to cause an investigation to be set on foot, to 
see whether a similar error to the last may not have crept into 
the calculation of the quantities or into some other fundamental 
feature of the calculation. The board may object that this 
inquiry would entail an expenditure of some hundreds of pounds, 
and that, if the calculations should be found correct, this would be 
so much money thrown away. Had the board not committed such 
an egregious blunder before, there might be something in this argu- 
ment; but public confidence has been so shattered by the former 
exposure that the ratepayers would cheerfully pay this ra oy 
tively small amount to be satistied that they may not eventually be 
losers to the extent of many thousands. It might happen, too, that 
the person who put in the lowest tender may have made a mistake 
in his calculations, and that he may tind eventually that he cannot 
complete it, except at ruinous loss. ‘Therefore, the public might 
suspect that the work would not be perfected in the strong and 
etiective manner which they had a right to expect, though it is not 
for an instant supposed that this would be the case, because, of 
course, the works would be carried out under the superintendence of 
proper efficient officers of the board. But still, men would reason 
in the same way with respect to the proceedings of a public board 
and large works as they would in the case of an individual who had 
entered into a contract with a builder to erect a house at a price less 
than the prime cost of the materials, ‘The difference between the 
amount of the tenders for the great works in question is, supposing 
no mistake has been made by Messrs. Peto, Ketts, and Brassey, ver 
much the same as that of the builder and the private individual. 
The discrepancy is so startling, that the board is bound at any in- 
convenience, expense, or delay, to investigate most minutely all the 
circumstances of the case. They must recollect that the works carry- 
ing on are not to last merely for a year or two, or even one hundred 
years, but are expected to bear the wear and tear of centuries. A 
false move now would be fatal. To save £100,000, or even £150,000, 
might turn out to be the worst possible economy. We are quite 
willing to give the Metropolitan Board of Works every credit for 
the best intentions, and to admit that every allowance should be 
made for the pressure that is put upon them by their constituents, 
who naturally see with great uneasiness large loans contracted for, 
large works entered into, and other large works projected. But 
still their duty is to see that the work is well done, and even to risk 
whatever popularity they may have in order that the ratepayers’ 
money shall not be expended in vain. It would be doubtless painful 
and humiliating if they have made a second mistake; but, like 
sensible men, they should meet the difliculty, if there is oue, at once. 
They may be quite sure that those gentlemen who have unsuccess- 
fully tendered will most scrupulously and assiduously watch the 
carrying out of the works. ‘To such men, for instance, as Messrs. 
Peto and Co. it is no trifling thing to make so large a mistake, 
supposing that they have done so, because, whenever they put in 
tenders for other great works, their proposals will be looked upon 
with something very like suspicion, not as regards the integrity of 
the intended contractors, but as to their proneness to make mis- 
= An investigation is, therefore, imperatively demanded.— 


ver. 
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MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
Ordinary Meeting, January 10th, 1869. 
Ww. Farrsairs, Esq, F.R.S., &c., President, in the Chair. 


A paper was read by Mr. Alfred Fryer, entitled “* Suggestions for a 
new Form of Floating Lightship, and a Mode of estimating the Dis- 
tances of Lighthouses.” 

Authorities agree that ordinary floating-lights are uncertain, being 
liable to be drifted from their ‘moorings ; they are also frequently 
injured by storms, and are expensive to maintain. 

As the violent action of wind and waves on a considerable surface 
is the chief cause of mischief, it is proposed to construct a vessel pre- 
senting little surface exposed to their influence. The form proposed 
somewhat resembles a hydrometer, and the material used is wrought 
iron, the “stem” being surmounted by the light-room and lantern, 
and the “ bulb” containing the dwelling apartments and store-room. 
The form of the stem is slightly taper, and at its union with the 
light-room is only of sufficient width to admit a ladder and the 
body of a man easily. ‘Che length, shape, and strength would vary 
within certain limits by local considerations. The vessel represented 
in the diagram and model was 125 ft. long, two-thirds being exposed 
and one-third submerged. A wide flange, the office of which was to 
retard and reduce oscillation and vertical mo‘ion, was attached to 

he widest part of the “bulb.” The discomfort of living 20 ft. below 

the surface of the water was shown to be small. Some little light 
could be reflected down the stem, while quiescence when the water 
was violently agitated by storms, immunity from the dangers of fire 
and lightning, and little or no chance of shipwreck or being drifted 
from the moorings, are advantages not to be forgotten. Ample 
ventilation could be secured by dividing the stem into ventilating 
shafts. 

Moderate cost, steadiness during storms, and the great elevation 
at which the light is exhibited, are the chief advantages. 

It is proposed to construct lighthouses, in all cases where it is 
important that mariners should estimate their distance, as double 
lights. The lower light should be exposed in the same tower at a 
given distance, say 50 ft., and by measuring the apparent distance 
of the lights apart, either approximately with the eye or accurately 
with a sextant, the distance can be at once determined. 

If Mr. Herbert’s proposition for mooring a series of floating lights 
along the English and other channels should be adopted, it is pro- 
posed to unite them with each other and with the shore by means of 
a submerged cable and electric telegraph, so that important informa- 
tion either respecting the lighthouses or vessels in distress can be 
communicated to head-quarters without delay. 

Models of the ordinary form and proposed new form of light-ships 
were exhibited, and on the surface of the water being agitated the 
motion of the former was considerable, while that of the latter was 
very slight. 


PHYSICAL AND MATHEMATICAL SECTION, 
January 5th, 1860. 


A paper was read by Mr. Baxendell, F.R.A.S., entitled “ On a New 
Variable Star (R. Sagitte).” 

In the course of a review of some of the telescopic stars in the 
constellation Sagitta which I made on the night of the 3rd of 
October last with the achromatic equatorial of Mr. Worthington’s 
observatory, I found that one of the stars was decidedly brighter 
than I had observed it to be when making a similar review on the 
19th of August. I therefore at once placed it on my list of objects 
for continuous observation, and from the comparisons which I have 
since made with neighbouring stars on twenty-five different nights, 
I have ascertained that it is a periodical variable which goes through 
its changes in about seventy-four days, varying from the 9°8 magni- 
tude at minimum to the 84 magnitude at maximum. Its mean 
place for 1860-0, as derived from comparisons with two stars which 
occur in Bessel’s Zone 192, and witn the stars Nos. 1809 and 1810 of 
the Greenwich twelve-year catalogue, is R.A. 20h. 7m. 41 Is. ; and 
N.P.1). 78° 41' 44:5". Its colour, especially when seen during its 
maximum with Mr. Wocthington’s large retlector, is a deep orange- 
yellow. 

As this is, so far as ] am aware, the first variable yet discovered 
in the constellation Sagitta, it will, in conformity with Professor 
Argelander’s system of nomenclature, be denoted by the letter R. 

The approximate places, and the magnitudes of the stars with 
which I have compared the variable during its changes, are as 


follow :— 
Mag. R.A. 1860.0, N.P D. 1860°0, 

s. & & Deg 
a 77 a Fe 73 
b 85 —@ 7 W 73 
e 838 2 8 30 73 
d 91 20 7 32 73 
e tt 20 8s 1 73 
Ps 10°0 2 #7 15 73 
9 10°] 20 7 58 73 





The magnitudes of these stars were obtained photometrically by 
the method of limiting apertures, Mr. Pogson’s value (2°512) of the 
ratio of light for a difference of one magnitude being used in the 
reductions. 

The stars e and ¢ are Nos. 1809 and 1810 of the Greenwich twelve- 
year catalogue above alluded to, and I may here semark that there 
is now no star visible on the place of No. 1811 of this catalogue. As, 
however, there is a 9} magnitude star about 1/28” distant to the 
south, it might be supposed that some error had been made in the 
observations or reductions; but the Astronomer Koy has 
obligingly examined the original records, and he tinds that all has 
been correctly entered in the printed volume. It is very probable, 
therefore, that the object observed was either a small planet having 
an orbit considerably inclined to the plane of the ecliptic, or a 
variable star which is at present in its phase of minimum brightness. 

Mr. Heelis communicated to the Section a notice of an old work 
on the Origin and Nature of Wind, by R. Bohun, of } ew College, 
Oxon, published at Oxford in 1671, and which contains a statement 
of various points in the law of storms. such as their vortical motion, 
calm centre, change of currents, and action upon the barometer, 
twenty-seven years earlier than the earliest account hitherto noticed, 
which is that of Captain Langford, in the Philosophical Transactions 
for 1698. 

Mr. Long exhibited some sketches of the appearances lately 
presented by the disc of Jupiter, and stated that during the present 
apparition of the planet he had not observed any dark spots similar 
to those which were visible last winter. 








Nava Enornzers.—The following appointments have been made 
since our last:—George H. Newbury, third-class assistant-engineer 
to the Fisgard, for service in the Firetly; Robert Spiers, acting 
third-class assistant-engineer, to the Industry; Edward T. Read, 
second-class assistant-engineer in the Hogue, for service in the 
Jackdaw ; Ashley Richard Moxham, acting third-class assistant- 
engineer, to the Asia, as supernumerary. 

AvsTraLIAN Burtr Steamer.—A new steamer, built by Messrs. 
Rountree and Co., at their establishment, Waterview Bay, was 
successfully launched on the 31st Oct. She is of the following 
dimensions :—Length, 85 ft., beam 16 ft., depth 5 ft. ; built of kauri 
pine, coppered, and copper-fastened, propelled by an horizontal 
engine of 16-horse power. She is fitted with tubular boilers, and 
tank built into the vessel to supply the boiler with fresh water; and 
her draught of water, with all machinery, &c., on board, was 18 in. 
aft and 6 in. forward, and is expected to realise a speed of 8 knots 
per hour. She is propelled by a steam wheel, the first that has 
appeared in those waters. Her destination is to run between sir. E. | 
J Blaxland’s estate of Newington and Sydney, she having been 
built to that gentleman's order. 





SOCIETY OF ENGINEERS. 
January 9, 1860. 
Tue annual distribution of premiums took place on Monday evening, 
January 9th, in the Lower Hail, Exeter Hall, H. P. Stephenson, the 
retiring chairman, in the chair. 
‘The chairman, in addressing the meeting, congratulated the 


society on its rapid progress, and expressed the great pleasure it | 


gave him in presenting the premiums of the society (consisting of 
books suitably inscribed), viz., to Mr James Amos, of the Grove, 
Southwark, for his paper on the new hydraulic machinery for lift- 
ing vessels in the Thames Graving Dock; and to Mr. John Glyn, 
jun., of Buckingham-street, Strand, for his paper on the softening of 
water by Dr. Clarke’s process. He hoped that the honour thus 
awarded to some of the members for their valuable papers would 
induce others to emulate their example, and prepare good practical 
papers for the society during the ensuing session. In retiring from 
the chair, he thanked the members for the courtesy and attention 
which they had always shown him during his year of office. 

Kk. M. Ordish, Esq., then took the chair, when a paper, of which 
the following is an abstract, was read by P. F. Nursey, on Quartz 
Crushing Machinery. 

The author opened his paper by observing that the main object 
sought to be attained in reduction machines was the economical and 
effectual extraction of gold from its matrices, which, when not an 
alluvial deposit, was generally of a very hard and refractory nature ; 
with this view, the machines were designed to act mechanically as 
pulverisers, and, by the introduction of mercury, chemically as 
amalgamators; the two operations being effected in some simul- 
taneously, in others by two distinct processes. 

The subject was treated under the following heads :—First, the 
natures and properties of the substances to be acted upon by the 
machines were examined; secondly, the processes of reduction and 
amalgamation were described, and the requirements of an efficient 
machine pointed out; and, lastly, the machines themselves were 
considered and explained by the aid of appropriate diagrams. 

It was then stated that gold had been known from the earliest 
ages, and was by no means a rare metal, though not so universally 
diffused as those of a baser character. It did not readily combine 
with oxygen, and thus suffered but little diminution by the forma- 
tion of an oxide, as gold had been kept in a state of fusion for eight 
months without perceptible change. Its extraordinary malleability 
and ductility were noticed; leaf gold, which was only the #382;th part 
of an inch in thickness, being instanced as an example of the first- 
named attribute, whilst the second was exemplified in the manu- 
facture of gold thread, in which a cylinder of silver, weighing 
360 0z., was coated with 6 oz. of leaf gold, drawn through holes so 
decreasing in diameter that a wire, thin as a hair and 200 miles in 
length, was ultimately produced, the gold, with which it was 
equally coated, not exceeding the 9th part of an inch in 
thickness. Gold was found only in the metallic or native 
state in mechanical combination with various substances, but occa- 
sionally alloyed by other metals. It occurred crystallised, having 
for its matrix vitreous quartz, generally known as rock crystal, a 
substance sometimes transparent and colourless ; at others, opaque 
and tinted by oxides, and sulphates occurring in its vicinity. It 
was insoluble and infusible, about seven times harder than‘glass, 
and had a specific gravity of about 2°65. 

Gold existed also in a matrix of a softer description, known as 
gozzan, or red oxide of iron, the outcrop of copper, and other 
mineral lodes, being itself a mineralised substance, occasionally 
intermixed with quartz, and bearing evidence of volcanicaction. It 
was upon this description of ore the author operated for gold in 
North Molton, Devon. Samples were laid on the table, as also 
were some prills of gold obtained therefrom. 

Mercury was noticed as being of considerable importance in gold 
extraction. ‘The chief peculiarities which marked this useful metal 
were its constantly fluid state, soliditication being only etlected by 
the most intense cold; it boiled at 680 deg., and, having but slight 
allinity for oxygen, sutlered little loss by repeated distillation ; but, 
under certain conditions, however, grey and red oxides were formed. 
The readiness with which it united with gold, and could be again 
separated therefrom, was its most important feature in reference to 
the subject of the paper. 

The principles of the process of gold extraction by chemico- 
mechanical means were then alluded to. The gold ore, roughly 
broken by hand-hammers or by stamps, was to be submitted to a 
machine for reduction to an impalpable powder, which process might 
be facilitated, and amalgamation aided by previously calcining the 
ore; thus rendering it friable, and driving olf its sulphureous and 
arsenical constituents. Assuming the two processes of reduction 
and amalgamation to be carried on at once, mercury would be 
placed in the machine, in contact with the grinding parts—the gold 
thus being brought directly under its influence. The admission of 
water to the mill would assist the gravitation of metallic particles, 
and carry away the earthy matter through wire-gauze sieves at a 
proper level. Care would have to be observed in regulating the 
working speed—high velocities disintegrating the mercury and 
occasioning loss by transmutation. 

The amalgam when formed would be either squeezed through a 








leather bag, and the richer part which remained submitted to a | 


cupellation, or the whole of the mercury distilled over, and the gold 
extracted from the residue by the crucible ; of these two methods 
the author preferred the latter, as having many advantages over ihe 
former 

rhe conditions of an eflicient machine appeared to be simplicity 
of general arrangement, strength of construction, directness and 
evenness of action, with a full, steady, graduated, crushing and 
triturating power. 

The absence of all vibratory or hammering action was desirable, 
and its avoidance became imperative in machines where the two 
processes were combined. The sensitive nature of the mercury 
implied that reduction and amalgamation should be conducted 
separately. 

The limits of a paper forbidding a notice of all the inventions for 
extracting gold, the author classified them with reference to the 
principles of their action, and gave an example of each class—select- 
ing for the purpose those with which he had been practically ac- 
quainted, and others prominent either for their public notoriety or 
their own apparent merits. 

With the view of tracing its development the author proposed to 
treat the subject in chronological order. 

A grant of King Charles 1, in 1630, to one David Ramseye, ap- 
peared to be the first systematic attempt to place the question on a 
commercial basis in civilised times. 

the Crown granted Ramseye very large powers without requiring 
him to specify the means he would adopt to extract gold; and 
suminary punishment awaited any one infringing on Ramseye's 
privileges. The author noticed the improvements in patent law 
since the time of Charles, observing that further amendment seemed 
necessary, from the fact that tribunals, established to adjudicate 
upon widely diflerent questions, were frequently compelled to waste 
public time and money in the most elaborate, and often the most 
fruitless, scientific disquisitions. 

Fifty-seven years after Ramseye, Messrs. Clarke and Brent 
patented * ways and means never before known for extracting gold ;” 
what these ways were is left to conjecture. 

In 1773, John Barber proposed to utilise air, fire, and water, to the 
same purpose definitely describing a complication of machinery, 
the working of which did not appear to have been publicly recorded. 

Proceeding to more practical appliances, Thomas’s mill, con- 
structed in 1777, was noticed, An edge runner accompanied by rakes 
or stirrers, and spring-sieves were made to grind the ore by horse 
power, in a circular trough, and had nothing but its simplicity to 
recommend it. 

The Baron de Chastel appeared to have been the first who practi- 
cally considered the question, which resulted in the production of 
machinery in 1783, which might be considered the prototype of all 
subsequent inventions, subject only to collateral moditications, 

















| at Geneva. 


Here four mills were used in which the gold ores were separately 
reduced and amalgamated, extensive apparatus for the purpose of 
carrying out the detail operations being attached, leather bags and 
cupellation of the amalgam concluding the extraction. 

The author was not aware of the adoption of this system in 
England, although the Baron made extensive researches therewith 
The demerits of De Chastel’s apparatus existed mainly 
in its mechanical deticiencies. 

No advance was made for more than sixty years, until in 1849, 
Alfred Newton calcined the ore, and reduced it by graduated rollers. 
In 1850 Crosskill’s eccentric mill was used successfully as a 
crusher, and the “ Council great medal” was awarded it in 1851. 
But, from its liability to get out of order, it afterwards fell into 
disuse. 

The discovery of vast goldfields in Australia and California, and 
of auriferous deposits in Great Britain, about this time, gave an 
impetus to invention, and the production of “gold machines” 
rapidly increased. 

Isham Baggs embodied the principle of the steam hammer in his 
“stamps,” which were of great power, and came very generally 
into use at the time of their introduction, a 4-horse engine crushing 
from 15 tons to 20 tons of ore per day — amalgamation being 
separately performed. These steam stamps continued to be used 
abroad with success. 

“ Cochran’s quartz crusher” was the application of balls rotating 
between circular grooved tables. The author had examined one of 
these machines, and from the weight of metal, high working 
speed, and incomplete mechanical detail, he had formed an adverse 
opinion upon it, and could not instance its adoption beyond ex- 
periment. 

Richards and Grose’s mill was at one time thought favourably of, 
but the liability of the peripheries of the grinders to be thrown out 
of concentricity appeared a fatal objection. 

Shrapnel’s method of reducing gold ores by discharging them 
from a piece of artillery against a concave target was noticed as one 
of the many schemes, more distinguished for originality than utility 
which now abounded. 

Captain Moorsom’s arrangements, at the Britannia Mine, North 
Molton, Devon, with which the author was connected, consisted of 
heavy edge runners, accompanied by scrapers and working in pairs ; 
they ground and amalgamated the ore—previously calcined — in pans. 
Gold extraction proceeding but slowly, barrel amalgamation was 
substituted, the ore being ground dry in the mills which worked 
very effectually, reducing the gozzan to an impalpable powder, 
some of which was exhibited on the table. 

This arrangement was superseded in 1853 by Perkes’s machine, a 
cast iron pan, 6 ft. in diameter and 3 ft. 6 in. high, in which five 
heavy cast-iron cones revolved, worked by a central vertical shaft. 

Numerous working trials were made, and among others, the 
author gave the details of one conducted by him upon 50 tons of 
auriferous gozzam. The time occupied in reduction and amalga- 
mation was four weeks of day and night work, and the final results 
were a loss, by disintegration, of 50 per cent. of the mercury em- 
ployed, and an ultimate yield of 1} 0z. of gold, or 14 grains per 
ton of ore. 

Every attempt to extract gold from North Deven ores remune- 
ratively by this machine proved a failure ; its arrangements theoreti- 
cally implied an approximation to perfection as a crusher, but 
practice determined its inetticiency. 

The system of spheres rotating in revolving basins, patented by 
Berdan, obtained great notoriety in 1853-4. The basins were 7 ft. 
diameter, and the balls, of which there were two to each basin, 
weighed respectively 1 ton and 2 tons each. The success of these 
machines in gold extraction was unparalleled. They were to crush 
and amalgamate 10 tons per basin per day of twelve hours, but the 
author’s experience of their work in two separate trials, under very 
favourable conditions, was 1 ton in 2} hours, equal to 4°80 tons per 
day. Some experiments conducted by Professor Ansted, and reported 
by him to the Society of Arts, gave more favourable results. But 
the spiral motion claimed for the large ball upon analysis appeared 
wanting, inasmuch as the smaller ball by occasional contact could 
not alter the course of one twice its own weight, but, being itself 
struck at a point out of its centre, it received a motion additional 
to that around its horizontal axis, which was of no practical benetit, 
as all the work was done by the large ball. The author was in- 
formed that a committee of gentlemen from New York had been 
recently examining witnesses in London in reference to Berdan’s 
machine, but as the proceedings had been conducted with closed 
doors, the object of the inquiry had not transpired. 

Pym’s crushing mills were six edge runners, loosely hung on a 
horizontal fixed shaft, their edges running in a series of troughs, 
cast on revolving conical bed-plates, and embodied a principle that, 
with further development, might prove useful. 

The pestle and mortar, as adopted by Moss, formed a very primi- 
tive crusher, which was subsequently improved upon, but at its best 
it appeared ill calculated to succeed as a reduction machine. 

Dr. Collyer, of New York, had carefully considered the question 
of gold extraction, and his invention of 1853 met most of its re- 
quirements. He reduced the ore in separate chambers, by a gra- 
duating power, with an excellent triturating action, and amalgamated 
in mercury baths, through which the powdered ore was drawn by 
fluted rollers. A machine was erected at Ipswich, and upon repeated 
trials proved very successful. The mechanical detail of the ap- 
paratus was deficient ; independently of that, it appeared more nearly 
to approach the fultilment of the conditions of a perfect machine, as 
advanced in the early part of the paper, than any that had hitherto 
been noticed. 

Mr. Mitchell, the chemical analyst, and author of several scientific 
papers, had reduced the principles of gold extraction to very efficient 
practice by the introduction of conical friction rollers between 
spheres rotating in an annular trough, the contact of the conical 
with the spherical surfaces, communicating to the latter a rotary 
motion on a vertical, in addition to that around a horizontal axis. 
The ore was impalpably reduced in the mill, and carried through 
twelve amalgamators, each furnished with two revolving screws. 
‘The multiplication of the lengths and revolutions of these screws 
clearly showed that the ore, in its passage from the machine to the 
exit point of the last amalgamator, traversed, in the space of one 
hour, the incredible distance of nearly eleven miles, within the 
compass of an amalgamating house thirty feet in length. 

Mitchell’s apparatus was now coming into considerable use in 
South America, where the increase in the yield of gold is from 250 
to 300 per cent. in its favour upon the methods previously adopted. 

The paper concluded by noticing the results of some interesting 
experiments, and a working model of the machine and amalgamators 
was exhibited. 


Fraups on EnGtneers.—Derham, concerning whom and whose 
transactions Mr. Andrewes (we believe at that time Mayor of 
Reading) wrote a letter to the Zimes about four months since, has 
just been convicted at Lincoln sessions. It so happens that the 
class selected by Derham to victimise was that of the mechanical 
engineers in various parts of the country, and he succeeded in 
detrauding an immense number of firms and private indi- 
viduals — amongst others, Messrs. Barrett, Exall, and An- 
drewes, of Reading; Brown and May, of Devizes; Slaughter 
and Claggett, of Bristol; Thos. England and Sons, New Cross, 
London; A. and E. Crosskill, Beverley; and, lastly, Ruston, 
Proctor, and Co., Lincoln, by whom he was detected, captured, and 
prosecuted. His method of fraud was to personate some nobleman’s 
(generally Earl Fitzwilliam) employe, and on the account of the 
said nobleman’s steward to order machinery. He generally con- 
trived to be in some emergency for “a trifle,” and, in the absence of 
positive knowledge against him, he often succeeded in extracting 
small sums. It is needless to say that this course cannot have been 
carried on so long except in the most systematic manner. The 
amount of plausibility attaching to all he said and did was great. 
Having been brought up a fitter, he was at home on mechanical 
matters. He was sentenced to eighteen months’ hard labour. 
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REMEDIES TO ARREST THE RAVAGES OF 
WHITE ANTS. 

We have been requested by the Secretary of State fur India to 
give publicity to the following data on this subject, for the benetit of 
our Indian subscribers and of all others whom it may concern. 

Memo. sy Capt. A. Frascr, ENGINEERS. 
In 1856 the flooring and the powder racks in the King’s Magazine 
in Fort William were so far destroyed by white ants, that it was 
found necessary to renew entirely the former, and nearly the whole 
of the latter, at a very great expense. ; ; : 

I was then Garrison Engineer, and on a suggestion of Major 
Weller, of the Engineers, who had tried the experiment at Loodianah, 
on his own premises, on a small scale, I adopted the following plan 
in renewing the floors, &c,, of the building: 

1st. The whole of the old floor was removed, and the plaster of 
the walls stripped off to a height of 4 feet above the floor line. 

2nd. The earth in the interior was dug out about one foot in depth. 

3rd. The excavated portion was filled in with concrete, containing 
a proportion* of yellow arsenic, called in the bazaar “hurtal.” 

4th. Above this floor were raised pillars, with proper foundation, 
upon which rested the joists which were painted; the floors were 
laid with 8 inch planking, but not painted. ; 

In the mortar used for the pillars was also an admixture of the 
arsenic, in the proportion of 1b. to 100 cubic feet of brick masonry, 
and in the paint a small quantity of the arsenic was in like manuer 


sed. 
sth. The first 4 feet in height of the Magazine was re-plastered | 





with sand plaster, in which was also contained arsenic, in the pro- | 


portion of 4 chittacks (}1b.) to 100 superticial feet of plaster. 


! 
6th. The whole of the racks were painted with white paint, and | 


the whole of the interior of the Magazine white-washed, both the 
paint and the white-wash also containing small quantities of the 
* hurtal.” 

In 1856, not only the building, but the whole immediate neigh- 
bourhood, was swarming with white ants, and in 1859, the Town 
Major was requested by the Government to make a report as to the 
effect of the dhove measures, and annexed is a copy of his reply : 


From Lt.-Colonel OrFeur CAvVENAGH, Town Major, to Major R. 


Srracuky, Officiating Secretary to Government, P, W. D., No. 1, 
dated 6th January, 1859. 


Sir,—In reply to your letter No.6,220, of the L0th ultimo, I have the 
honour to state that, it appears from a report furnished by the Com- 
missary of Ordnance, in charge of the Arsenal, that the flooring and 
powder racks in the King’s Magazine have been carefully examined, 
and that no traces of white ants have been found either inside or 
outside the building. 

Memo. py Carrain Man. 

In 1849 I substituted a planked for a tiled flooring in a room on 
the ground-floor of my house, at Singapoor. This was entirely 
destroyed by white ants in a few months. 1 re-laid fresh joists and 
planking, painted over with the gambier composition, and within 





two or three days the white ants made their appearance through the | 


crevices between the tiles of the adjoining room, being apparently 

unable to remain in the vicinage of the protected planking. 

I lived in the house for several years afterwards, and the flooring 
seemed to be in excellent order when I left. 1 have tried gambier 
as a preservative against the ‘“ teredo navalis,” and with equal 
success, but then | substituted tar or black varnish for dammar oil. 
I have used it largely on the piles of wooden bridges near the sea 
and other exposed situations, and after several years’ trial, found 
the timber perfectly free from those destructive animals. 1 recom- 
mended this composition to my successor, Captain McPherson, and 
he has adopted it with equal success on many occasions. 

GAMBIER COMPOSITION. 

Dissolve 3 pints of gambier in 12 of dammar oil over a slow lire ; 
then stir in 1 part of lime, sprinkling it over the top to prevent its 
coagulating and settling in a mass at the bottom: it must be well 
and quickly stirred. It should then be taken out of tie cauldron 
and ground down like paint on a muller till it is smooth, and after- 
wards returned to the pot and heated. A little oil should be added 
to make it tractable, and the composition can then be laid over the 
material, to be treated with a common brush. 

Against the teredo I substituted the same proportion of black 
varnish or tar for dammar oil. 1 of course omitted the grinding 
down, which would not answer with tar. 

ExtTract FRoM Micpurn’s OnientaL Commerce, 1813. 

“Gutta Gambier is juice extracted from the leaves of a plant of 
the same name (Uncaria Gambier) growing in Sumatra—insjissated 
by decoction, strained, sutiered to cool and harden, and then cut 
into cakes of different sizes, or formed into balls. Chief places of 
manufacture, Siak, Malacca, and Bintang. It is used by the Malays 
with the leaves of betel in the same manner as Cutch (or Catechu) 
in other parts of India. For this purpose the finest and whitest is 
selected; the red, being stronger-tasted and rank, is exported to 
Batavia and China for the purposes of tanning and dyeing.” 

Now exported to England to some small extent. 

From Colonel W. Scott, Acting Chief Engineer at the Presidency, 
to the Right Honourable Lord Elphinstone, G.C.H., Governor and 
President in Council, Bombay, No. 6348, dated 24th Dee, 1858. 
My Lord,—In reply to the 2nd para. of the Government Resolu- 

tion under Mr. Chief Secretary Young’s Memorandum, No. 3473, of 
the 14th instant, I have the honour to report that a rule has been 
in force for seme years to eradicate white ants’ nests near public 
buildings. It has, in some cases, been found very effective, but in 
others white ants abound in places where the nest cannot be «is- 
covered, and not unfrequently there are several queens in one nest. 

2. Major North used to soak his timber at Belgaum in a hot 
solution of sulphate of copper, and the immediate effect was very 
sausfactory; but Captain DeLisle, from careful experiments with 
deal, found that the penetration was scarcely appreciable; the 
eilect, therefore, cannot be permanent. 

3. When timber is boiled in an antiseptic solution under pressure, 
the result is very satisfactory; but considerable apparatus is re- 
quisite, and the system cannot be economically employed except on 
a large scale. i 
_ 4 A mixture of sulphate of copper, or of arsenic, with the lime 
in immediate contact with timber, ofiers, perhaps, the most ready 
method of preserving it from insects; corrosive sublimate combines 
with lime, and forms an inert substance (yellow wash of medicine). 

5. 1 have circulated the receipt given below, which is said to 
answer in the Madras Presidency, and requested executive ofiicers 
to apply it where necessary, taking precautions that it is not applied 
where it may be accessible, or over any extensive surface. 


Poison For Wuire Anrs. 


a ne 2Ib. 402. 

Aloes aa 2 4 

Chunam Soap... ... 2 13 Common country soap. 
Dhobies’ mud ... 2 8 Khar. : 


Pound the arsenic and aloes. scrape the soap, mix with mud, and 
boil in a large chatty half full of water until it bubbles; let it cool 
and when cold, nll up with cold water. 
boiled for an hour ; it is applied as a wash. 


; ’ 
The mixture should be 


© Dee . 1 . 
Two seers (4lbs.) of the yellow arsenic to the 100 cubic fect of concrete, 





Sourn Keysincroy Museum.—During the week ending 14th 
January, 1860, the visitors have been as follows :—On Monday, 
Tuesday, and Saturday, free days, 5,122; on Monday and Tuesday, 
free evenings, 5,501. On the three students’ days (admission to the 
*, 005. Total 


public 6d.), 1,436; one students’ evening, Wednesd 
—12,564, 





“ - 5 
From the opening of the Museum, 1,22, 


426. 








NOTES AND MEMORANDA. 


Marve boilers are likely to prime in going from salt water into 
fresh water, and vice versd. 

THERE were 348,406 visitors to the Zoological Gardens, Regent's 
Park, during the year 1859 

Mr. Brune proposed, under certain circumstances, to employ 
suspension bridges for railway purposes. 

In the Wasp, screw steam-vessel, the screw-shaft was inclined, 
the stern end being lower than the engine end 

By passing through the copper pipes of surface condensers, the 
feed-water of marine boilers has been found to acquire a galvanising 
elliect. 

Tue firing of a cannon from the top of the Conway Bridge has 
been found to occasion more tremor than the passage of a train 
through it. 

Tne tubes of tubular bridges are painted nearly white, so as to 
increase the radiation and to diminish the effects of alternations of 
temperature. 

Tue freight of measurement goods by the Royal Mail steamers, 
from Southampton to Central America, is £14 per ton and 5 per 
cent. primage. 

In cases where one blade of a double-bladed screw-propeller has 
been broken, a fair rate of steaming has been maintained with the 
remaining blade. 

A 2-in. square bar, of the best and most fibrous Lowmoor iron, 
has been completely crystallised by being hammered by two men 
for half an hour. 

Sra-weEeD, like all other vegetables, grows most rapidly in the 
spring of the year, and at this time gives most trouble by collecting 
upon the bottoms of ships. 

Tue fluidity of the Berlin iron, from which the finest and sharpest 
(although not the strongest) castings are made, is attributed to the 
presence of arsenic in the iron. 

Tne new United States steam sloop of war, Narragansett, was 
recently run upon a trial trip of over 600 miles, and the maximum 
speed attained was only 7{ knots an hour. 
= Harp cast-iron, when cast in very large masses, and allowed to 
cool very slowly, is found to become soft. Heavy guns, when cast 
solid from hard iron, are found to bore easily. 

Crane-chains, originally made of strong fibrous iron, often become 
crystalline after two or three years of constant use. Their tibrous 
condition may be restored by heating and gradual cooling. 

Mosr of the screw steamers running upon the American lakes 
nave six-bladed screws, immersed for but about one half of their 
diameter, the screw-shaft being nearly at the water line. 

Less coal is frequently consumed in steam vessels, by working 
three, instead of two, boilers out of four, when it is desired to go on 
under half power. ‘This fact proves the advantage of large heating 
surtaces. 

Tue canal around the Trillhaeta Falls, in Sweden, was constructed 
between the years 1794 and 1s50U. It is 3 miles long, and is cut in 
one place to a depth of 72 ft. through solid rock. ‘he ascent over- 
come is 112 ft. 

Tne ordinary burden of a camel is 750 lb. With this he will 
travel at about 2 miles an hour for from 15 to 18 hours a day, 
continuing this service for weeks with only 1 Ib. of food and a pint 
of water daily. 

Tur camphor of Sumatra is greatly superior to the ordinary 
camphor of commerce. The former is almost wholly consumed in 
China, where it commands a price nearly luv times greater than 
ordinary camphor. 

Tue railway suspension-bridge formerly standing at Stockton was 
of about 300 ft. span. Mr. Stephenson once stated that when a 
train crossed the bridge, a wave of the line, nearly 2 ft. high, rose up 
before the engine. 

In the engines fitted by Messrs. Seaward to the Penelope, double 
equilibrium valves, two for induction and two for exhaust, were 
applied to each cylinder. This arrangement is in general use on the 
American steamboats. 

In a letter written by James Watt, in 1770, he proposed the use 
of “a spiral oar,” instead of two paddle-wheels, in steam vessels, and 
in his letter he made a sketch of a screw, resembling the original 
Archimedian propeller. 

Ma. Joseru Cusrrr’s 50-ft. cast-iron girders, covering a clear 
span of 45 ft. in bridges on the Great Northern Railway, are 3 ft. 9 in, 
deep, the middle wed being 2 in. thick. The top flange is 7 in. by 
2} in., and the bottom flange 24 in. by 2} in. 

Wrru the tires banked un and the safety-valves closed, the boilers 
of the steam-vessel Salamander were once kept under steam for 
several weeks, whilst that vessel was lying on the north coast of 
Spain, and in all this time no additional incrustation took place in 
the boilers. 

PasseNGERS were formerly carried on the Glasgow and Paisley 
Canal at the rate of from 9 to 10 miles an hour. A single boat, 
drawn by two horses, carried from 70 to 110 passengers, at a fare 


| of one penny per mile in the first cabin and three farthings in the 





second. 

Aw entire family, residing in Brooklyn, U.S., were recently 
isoned by drinking water which had stosd tor a considerable 
length of time in a leaden pipe. The evidence of the presence of 
poison was unmistakable, but by prompt medical treatment no fatal 
results ensued. 

Mr. W. H. Bantow has whitewashed a live of rails for a mile, 
and observed the passage over them of a fast train of twelve 
carriages. Where there were yielding joints or little imperfections 
in the line, spaces 5 in. long were found where the wheels had not 
touched the rails. 





Tue blue flame, sometimes observed at the tops of the funnels of 
steam vessels, does not extend down the funnel. It is caused by the 
combustion of carbonic oxide, which can only burn by meeting fresh 
air at the top of the funnel, the mixture igniting at a comparatively 
low temperature, 





Tue pressure of the air upon the safety-valves of steam boilers 
varies with the ssure of the air upon all other objects. When 
the barometer is hi therefore, a boiler, of which the satety-valve 
is weighted to a g pressure, will work stronger sieam than 
when the atmospheric pressure is lower. 
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Tue railway station roof at Troy, U.S., recently fell in conse- 
quence of the breakage of the iron tie-rods, which, besides being 
loaded by a mass of snow on the roof, had been very much con- 
tracted by the extreme cold. The roof was 400 ft. long, and had 
twenty arched trusses of 100 ft. span and 30 ft. rise. 

Uvon the Midland Railway an engine was once employed in 
which four coupled driving wheels, 64 ft. in diameter and 16 ft. 
apart, supported the whole weight of the engine, which was 52 tons, 
or 8 tous ona wheel. With two carriages, Mr. W. H. Barlow has 
stated that it has been run at the rate of 78 miles an hour. 

Mr. STeruknson’s first suggestion of a tubular girder was made 
in 1843, when the High Level Bridge at Newcastle was proposed. 
He niale some experiments at the time upon a circular tube of 
boiler iron, 5} ft. in diameter and 400 fi. long, which tube had been 
made at the Messrs. Stephenson's works, and which was intended to 








be used as a blast receiver at the Couseti Lronworks. 
In raising the tubes of the Conway bridge, the hydraulic presses 


lifted about ;ipth in. at each stroke of the pumps. When the | 
| silver, or bronze medal. 


pumps of both presses worked exactly together, or in isochronous 


action, the tube got to vibrating, the rise and fall of the middle, at | ‘ . : ; 
implements, machines, aud produce will be rewarded by gold, silver, 
, 


each stroke of the pumps, being about i] in. As soon as the pumps 


were made to go at slightly dierent speeds, the vibration ceased. 





LAW INTELLIGENCE, 


COURT OF QUEEN’S BENCH, Wesrnrysrer, Jan. 12. 
(Sitting in Banco, before Lord Chief Justice Cocknunn and Justices 
Wicurman, Crompron, and HILL.) 

HARWOOD AND OTHERS ¥. THE GREAT NORTHERN RAILWAY 
COMPANY. 

Mr. Bovitt, QC., moved for a rule to show cause why the verdict 
found for the plaintiffs should not be set aside and entered for the 
defendants, pursuant to leave reserved at the trial. The action was 
brought to recover damages for the infringement of the plaintiils 
patent for improvements in the manufacture of “ tishes” for railways 
Che learned counsel suggested that the questions in dispute should 

be stated in the form of a special case 

Lord Chief Justice Cockburn said the learned counsel might take 
a rule on the point reserved; but probably the parties might agree 
to raise both the points in dispute in the form of a special case.— 
Rule nisi granted. 


THE PATENT TYPE-FOUNDING COMPANY (LIMITED) ¥. LLOYD. 

An action was commenced in this case for the infringement of a 
patent against the defendant, who is the proprietor of Lloyd's Weekly 
Newspaper. 

Mr. Gates applied on behalf of the plaintills for a rule nisi calling 
upon the defendant to show cause why he should not permit the 
plaintiils and their witnesses to inspect the type used by him, and, if 
necessary, to take away specimens to be analysed, for the purpose of 
giving evidence at the trial of the cause of the component parts of 
the type, which the plaintitis alleged was an infringement of their 
patent. The application was made under the Patent Law Amend- 
ment Act, sec. 42, and which it was contended gave the courts of 
common law the same power which courts of equity formerly exer- 
cised in granting injunctions, inspections, and accounts, and a case 
was cited in which that court had made an order upon the defen- 
dants compelling them to put their machinery to work in the presence 
of the plaintiil and his witnesses, and liberty was also given to the 
viewers to take away specimens of the work produced jor the pur- 
pose of using them as evidence in a cause then pending. 

This matter had previously been before Baron Bramwell at 
chambers. 

Their lordships granted a rule nisi. 

THE PATENT TYPE-FOUNDING COMPANY 0. WALTER. 

Mr. Gates applied for a similar rule in this case against Mr, 
Walter, who is one of the proprietors of the Times. 

An order had been made for inspection, but nothing was said in 
it about specimens. The plaintiffs then gave notice of their intention 
to abandon the order and apply to the court. 

A rule nist was granted. 








COURT OF QUEEN’S BENCH, Wasrinsrer, Jax. 14 
(Sitting in Banco, before Lord Chief Justice CockBURN and Justices 
Crompron and BLACKBURN.) 

TUCK Uv. SILVER. 

Mr. Bovill, Q.C., moved for a new trial in this case. The action 
was for the infringement of the plaintiff's patent for improvements 
in the packing of pistons. It appeared at the trial which took place 
before Mr. Justice Blackburn, at the sittings after last term, that the 
plaintill’s method consisted in surrounding the piston with an elastic 
cord enclosed and wrapped round with canvas. The defendant had 
used a similar method, enclosing the cord with plaited hemp. The 
jury found a verdict for the defendant. The learned counsel now 
contended that the learned judge had misdirected the jury, but after 
a somewhat lengthened discussioa, 

The court expressed an opinion that there had been no misdirec- 
tion, and refused a rule.—Rule refused. 


PICKFORD v. TH ROYAL MALL STEAM-PACKET COMPANY. 

Mr. J. Wilde, Q.C. (with whom was Mr. Murray), moved for a 
rule to show cause why the verdict found for the plaintiff, with £120 
lamages, should not be set aside, and a new trial granted upon the 
ground of surprise. The plaintitt’s patent was for coating vessels 
with black varnish and asphalt, and evidence was given to show 
that the defendants had used this method on two vessels. A question 
arose as to the material which had, in fact, been used by the defen- 
dants, and, one of their witnesses having stated that it was the same 
as had been used on another vessel named the Britannia, the plaintiff 
recalled all his witnesses to show that that was black varnish the 
learned counsel said the defendants had been takeu by surprise by 
that evidence, and could have been prepared to negative it. 

The court granted a rule to show cause. 


COURT OF COMMON PLEAS, Wesrminsren, Jan. 16. 
(Siitings in Banco, Hilary Term, before Lord Chief Justice Exut and 
Justices WILLIAMS and WILLES.) 

WALTON v. LAVATER. 

This was an action for the infringement of a pateut holder which 
adheres to any flat surface by exhausting the air between it and 
that surface. It was originally brought out as a holder of photo- 
graphic plates, and was subsequently sold as a peg or candlestint 
holder to atlix against a wall. ‘The plaintit! was assignee of a 
moiety of the patent, and the defendant the inventor and owner of 
the other moiety, and the defendant had caused the alleged infringe- 
ments (o be mace in France and sent over to this country. A verdict 
was found for the plaintiii at the trial before Mr. Justice Byles, at 
the Guildhall, at the last sittings. 

Mr. Webster, Q.C., now moved for a new trial, or to enter the 
verdict for the defendant, on the ground that the plaintiti’s right 
was a mere license to sell, and that he was bound to account with 
the defendant, who was owuer of the other moiety of the patent.— 
Rule nisi grauted. 





Great Sup Company.—At the adjourned meeting of the Great 
Ship Company, the resolution for a committee of investigation, 
moved at the last meeting as an amendment to the reception of the 
report, was announced to have been negatived by a majority of 
4,919 votes to 3,871. The report was then put and carried, and a 
fresh motion for a committee adopted after cousiderable discussion, 
The present directors, having resigned, hold otfice only ad interim, 
and a new board will be appointed, but not until the committee 
shall have made its report. 

Porrucurse Ramways.—By the last mail we learn that the 
Portuguese Government has entered into a contract with Mr. J. 8. 
Valentine, civil engineer, on behalf of Messrs. C. EK. Mangles, John 
Chapman, R, R. Notman, and G. B. Townsend, for a railway to 
connect Ivora and Beija, chief cities of the province of Alentejo, 
with the capital. The line passes through a level part of the 
country, which possesses great agricultural resources, and the 
dilerent municipalities have shown themselves alive (o its advan- 
tages by special grants, in addition to the subvention voted by the 
Cortes, and conceded to the concessionaires. 

Frencn AGricuLruraL Exnrprrioy.—The Great General and 
National Agricultural Exhibition, which is to be beld in Paris from 
the 17th to 23rd of June next, will admit not only animals, bat 
farming implements and agricultural products from all France’ 
The cow kind is divided into twenty-seven categories, with 398 
prizes, of the value of 156,125f. Sheep are divided into eight cate- 
gories, with 124 prizes, amounting to 27,490f Of pigs there are 
three categories, with 38 prizes, 1m all 6,600f, Goats and rabbits 
are divided into two categories, with nine prizes, amounting to 435f. 
Lastly, there are twenty-five categories of poultry, with 5d prizes, 
amounting to 3,815f. Each prize will be accompanied by a gold, 
there are also prizes to the amount of 
Farm 
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8,000f. for farm servants who have tended the prize avimals. 


and bronze medals. 
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Suips’ Cuarns—The superintendent of the corporation testing 
works at Liverpool says that from 1855 to August 2, 1859, there had 
been tested by him ‘9,977 fathoms of chain, of which 8+ per cent. 
for stud link and 58} per cent. for close link were proved to be de- 
fective. Now, the proof for the cables and anchors of the mercantile 
marine service is actually from 10 to 15 per cent. lower than that 
fixed by the Admiralty regulations for those of the Royal Navy ; 
and yet, even when submitted to this lower proof, so large a propor- 
tion of the former were found to be defective. 


Tue Surrty or Coat To THE Metroporis.—The usual 
quarterly and yearly returns of the quantity of coal conveyed by 
railway to the metropolis from all parts of the kingdom have just 
been issued. ‘The total weight of coal carried for the three months 
ending December the 31st, 1859, was 333,371 tons 16 cwt., of which 
159,829 tons 9 cwt. passed over the London and North-Western 
line ; 127.267 tons 11 ewt. was carried by the Great Northern; 
13.762 tons by the Midland ; 23,681 tons 6 ewt. by the Eastern 
Counties ; 9,913 tons by the Great Western ; 3,515 tons 17 ewt. by 
the South-Eastern; 2,199 tons 9 ewt. by the South-Western ; 
4,131 tons 1 cwt. by the Hertford, Luton, and Dunstable; 194 
tons by the London and Brighton; and 126 tons by the Tilbury 
and Southend. For the respective months (October, November, and 
December) the following has been the coal traflic of each of the 
above lines (in round wumbers):—London and North-Western, 
44,275. 63,100, and 52,453 tons ; Great Northern, 33,414, 52,905 
and 40,948 tons; Midland, 3,577, 4,897, and 4,288 tons; Eastern 
Counties, 6,121, 10,081, and 7,477 tons; Great Western, 4,014, 3,583 
and 2,316 tons ; South-Eastern, 1,660, 1,854, and — tons ; South- 
Western, 878, —, and 1,321 tons; Hertford, Luton, and Dunstable, 
4.131 tons (December) ; London and Brighton, 194 tons (November) ; 
Tilbury and Southend, 126 tons (November). ‘The total tratlic for 
the year 1859 has been as follows:—London and North-Western, 
533,730 tons 9 ewt. ; Great Northern, 431,500 tons 18 ewt.; Eastern 
Counties, 102,651 tons 13 ewt. ; Great Western, 51,882 tons; Mid- 
land, 39,570 tons ; South-Eastern, 12,891 tons 1 ewt. ; South- 
Western, 9,917 tons 5 ewt.; Hertford, Luton, and Dunstable, 
7,787 tons 2 ecwt.; London and Brighton, 731 tons; and the 
London and Tilbury, 508 tons ; making a grand total of 1,181,169 
tons 8 ewt., exclusive of canal and sea borne-coal. As compared 
with 1858 there is an increase of 648 tons 3 cwt in the present year; 
but in canals a decrease of 3,260 tons, that for 1858 being 20,224 tons 
10 ewt., against 16,964 tons 10 ewt. for 1859. During the month of 
December last there were 1,524 tons 2 ewt. of coal more carried to 
the metropolis than for the same month of 1858; and of the grand 
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total nearly one eighth has been furnished by the celebrated Clay 
Cross pits. According to a further statement just prepared the | 
importation of coal, sea-borne and by railways and canals, into 
London during the year 1859 was,—sea-borne, 10,693 ships 3,299,170 } 
tons ; railway, 1,191,169 tons; and canal, 16,964; making the | 
total 4,507,303 tons. These figures show an increase of 32,724 tons, | 
or about 1 per cent., sea-borne, and 648 tons by rail (a merely 
fractional percentage) ; and a decrease of 3,260 tons, or 16 per cent., 
by canal. The entries of ships by the principal factors during the | 
year were :—Hill, Wood, and Hughes, 1,763 ships; Marshall and 
Page, 1,138; Dixon, Harris, and Co., 1,064: Chaytor, Webster, and 
Andrews, 968; S. Clarke, 620; William Milnes, 598; Taylor and 
Plowman, 635; F. D. Lambert, 505; Metcalfe and Cory, 370; 
Charleton and Watson, 364; Miller and Potter, 173; and Smith 
and Scurtield, 47. 
Tue VicrortiA Bet ar THE LeEps Town-HALL.—The Victoria 
Bell, cast for the Leeds Town-hall by the well-known firm of 
Messrs. Warner and Sons, of the Crescent Foundry, Cripplegate, 
London, has this week been permanently fixed in the tower, and can 
now be rung, tolled, or chimed, on special and festive occasions, and 
applied to denote the hour to the inhabitants of the borough, so soon 
as the clock shall have been fixed by Mr. Dent. The instructions to 
Messrs. Warner by the town-hall committee was to provide a bell of 
4 tons, and they have produced one almost oneeiy that weight, 
viz., 4 tons 1 ewt. 1]b. The design for the Victoria bell was pre- 
pared by Mr. Boswell, the foreman of the establishment, under 
whose superintendence it was cast. Its composition was three and 
a half of copper to one of tin; the note produced, B natural, is 
rich, full, and sonorous, and the tone has been acknowledged by 
competent judges to be perhaps the best and purest of its kind in 
the country, The diameter of the bell is 6 ft. 2 in., height 5 ft., 
thickness of sound- bow 6 in., and weight of the clapper (which is 
of wrought-iron) one ewt Upon one side of the waist of the bell 
there is a protile of her Majesty, and upon the other the royal coat 
of arms and Messrs. Warner's patent. ‘Ihe bell, it may be remem- 
bered, was brought down to Leeds in the last week of August, 
and successfully raised and fixed temporarily for trial on the 3vth 
of that month, the framework on which it rested weighing between 
8 tons and 4 tons. It was deemed advisable to raise the whole of 
the framework 6 ft. from the ground to allow of the expansion of 
the sound and its ready escape from the tower, but beyond this and 
the first trial nothing further was done until the present week, when 
the bell was permanently hung upon a wheel, and provided with the 
apparatus by which it may be rung upon all festive occasions. The 
wheel is 10 ft. in diameter, or 30 ft. in circumference, having two 
grooves for a couple of ropes, by means of which the bell may be 
ellectually rung. All the preliminaries having been concluded, the 
trial ringing took place on Monday and Tuesday evenings. Six or 
eight ringers from the parish church were engaged, and it took them 
three minutes to raise or set the bell, or, properly speaking, to reverse 
its position, the mouth upwards. The bell having thus attained its 
full swing, it was rung on both evenings for an hour and a-half or 
two hours, the quality of tone emitted Leing pure, clear, and 
powerful, and it was tried both “ right and wrong,” to test its 
powers of bearing the weight of the clapper, with the most successful 
result. On Tuesday the night was considered favourable for the | 
experiment, and the rich and mellow sound was heard for a consi- | 
derable distance with a favourable wind. the breeze blowing in the 
direction of Woodhouse-moor and Headingley. It is believed that | 
the bell when rung will be heard a distance of about six miles. and | 
when tolled or chimed, three or four miles. ‘The Victoria bell, by | 
comparison, is far from beme a large one, but it has the advantage, 
which the more unwieldy bells do not possess, cf being perfectly | 
under control, and of presenting no impediment tc its constant em- 
jloyment. ‘The Great Peter of York Minster, which, excepting Big 
Ben of Westminster, is the largest and heaviest in the United 
Kingdom (weighing 27,000 1., or nearly three times the Victoria | 
be'l, and having a diameter of 7 ft. 7 in.), is practically rendered | 
almost valueless owing to its ponderous weight, and can only be 
tolled not rung. Great Tom of Oxford was re-hung in 1834 by 
Messrs, Boswell and Son, but it was only rung three parts up, when 
the wheel gave way, and since then the bell has been chained down | 
by order of the authorities, though occasionally tolled, like the 
Great Peter, with a hammer. Great Tom of Lincoln, which 
weighs 12,000 1b., and the great bell of St. Paul's, London, which | 
weighs 11,500 Ib., and has a diameter of 9 ft. and a circumference of | 
28 ft., are in the same undignified condition, and simply strike the | 
hours. The whole of the nttings and framework of the Victoria | 
bell, which are composed of English oak, are of so substantial a | 
character that they remove all cause of anxiety for the safety of the | 
tower. They were erected under the direction of Mr. Boswell, to 
whom much praise is due for the great care and workmanlike | 
ability with which he has superintended the completion of this | 
difficult task. The cost of the bell and tittings, we understand, will 
be about £1,000, When used simply in connection with the clock, 
the bell will be struck upon the outside with a hammer weighing | 
about 2 ewt., and whieh will be raised about 9 in. from the sound- 
bow. A suggestion has also been raised as to the desirability of a 
hammer being provided by which an alarm might be given in case 
of fire. This principle is adopted pretty extensively by our Trans- 
Atlantic brethren, some of the signals being so complete that it is 
said they will indicate in what part of the city the tire has occurred. 
We have no doubt the si tion will receive every consideration 
from the proper quarter.—. Mercury. | 











Tus invention is by J. B. Pascal, of Paris. a is a furnace of circu- 
lar or other form, titted in masonry, and furnished with a casing of 
sheet iron, having fire-bars, a door for supplying the fuel, and an 
ash-pit, &c., as usual; 4, circular flues for the escape of the products 
of combustion ; c, openings made in the upper horizontal parts of 
the circular flues. The surface of these openings gradually dimirish 
from right to left, for the purpose of obliging the products of com- 
bustion to spread equally throughout all parts of the circular flues , 
so as to equalise the distribution of the caloric throughout the sur- 
face of the furnace; d, escape for the smoke; e, heating surface of 
the air engine. This surface, which is supported above the furnace, 
is formed of a diaphragm of cast iron of considerable thickness at 
its centre, and gradually diminishing in thickness towards the cir- 
cumference, for the purpose of presenting to the furnace a consider- 
able mass of metal, which constantly takes up the greatest quantity 
of heat disengaged, and also to enable it to be submitted to the 
action of a highly heated furnace, which surface may be raised to 
a high temperature without any fear of damage or rupture, or by 
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partial dilatation. A similar result may be obtained, but with | 


fewer advantages, by using a disc of considerable thickness equal 
throughout its surface. This heating surface forms a base, as easily 


understood, which, by reason of the tacility of changing its position | 
| be in its highest position, and that on the left in its lowest 


if required, permits of the apparatus being renewed at a small cost ; 
J, body of the generator formed of a cast-iron cylinder fitted in 
masonry, stayed at the upper part by an arm of wrought iron; 9, 
passage for the air which has acted on or is to act on the piston. 
The passage g of the right-hand generator communicates below the 
piston, and the passage g of the left-hand generator communicates 
above the said piston; A, deflector, consisting tirst of a mass of cast 
iron i, the form of the under surface of which depends upon that of 
the upper surface of the part e; this mass of metal absorbing the 
rays of heat emitted from the basec, and reflecting them in turn, 
causes the tilm of air serving as the motor to be quickly heated 
between the two sources, both of great heat; secondly, of a layer 
of masonry of ftire-clay for intercepting the passage of the heat 
emitted by plate ¢; thirdly, of two plates & superposed and united 
together in such a manner that in two of these spaces a current of 
cold water constantly circulates. The three parts last hereinbefore 
described are solidly fixed together and form the piston, which 
moves in the body of the generator without touching the sides, so 
as to leave a passage for the displacement of the air. J, hollow 
rod of the piston, serving to set it in motion, and at the same time 
to allow the passage at the inlet and outlet of the refrigerating 
water, for which purpose it is divided by a central partition forming 
two channels, one for the inlet and the other for the outlet of the 
water. m, flexible tube for the supply of water opening into the 
inlet channel ; this tube conducts the cold water either directly from 
the pump which is worked by the machine, or from an intermediate 
reservoir. mn, exit pipe communicating with the exit channel of the 
piston rod for distributing the water on to a cover hereinafter 
described. 0, hollow cover formed of thin plate, and having on the 
surface strong ribs; at the centre of this cover is a stutling-box 
through Which the rod of the piston of the generator passes ; on its 
periphery there is a rim for holding the water which covers it; this 
cover is also furnished at the upper part with a distributor. 

The machine or receiver is constructed as follows :— p, support on 
which the machine rests; q, setting of masonry, furnished with a 
casing of sheet iron; d, extension of the smoke passage for the gene- 
rators, extending beyond and atiording passage for the smoke, which 
is to reheat the base and sides of the motive cylinder before passing 
tothe chimney, as hereinafter described. The smoke arrives in 
the chimney after passing through openings u*, similar to openings c, 
and diminishing in section in the same manner and fora similar 
purpose. s, double action motive cylinder; the bottom of this cylin- 





the centre, for the purpose before mentioned. This bottom | 


may be also united to the other parts to render it easier of con- 
struction and repairs. If required, this cylinder may receive the 
direct action of a supplemental furnace. ¢, pipes for the passage 
of the air to act on or which has acted upon the motive piston ; 


| these pipes are connected to pipes g from each of the generators. 


u, motive piston, of cast iron or bronze (by preference of bronze), of 
cylindrical form, slightly conical on its interior towards the bottom, 
of sutticient thickness for transmitting to the heated air introduced 
above the piston a part of the caloric which it receives by radiation 
from the bottom of cylinder s ; it is further furnished with segments 
and a rod for the transmission of motion. 2, cover of the cylinder 
fitting into the empty space of the body of the piston, so as to leave 
as little space as possible for the concentration of caloric from the 
heated air; it is fitted with a long stufling-box, through which the 
piston rod passes, as seen. y, tubes furnished with caps, which com- 
municate with the pipes ¢ and g from either side. In each of these 
caps a valve z works, communicating with the reservoir of com- 
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the air which may arrive in excess in the reservoir, and which would 
thus raise the pressure above the desired limit. ‘The amount of 
pressure at which to work is regulated by means of a lever arm 
attached. c!, screw plug, actuated by a fly wheel, for preventing 
the exit of air; d!, air passage, extending to the interior of the 
reservoir; e!, capacity forming an interior lining of thin metal, 
either of copper, lead, or other material, closed at the upper part by 
a dome; this capacity should be perfectly air-tight. d?, exterior 
casing surrounding the lining e. Between the inner and outer 
casings is an annular space which is filled with water, supplied from 
below by pressure. 1, disc, on which the casing ¢! rests, to which 
the casing d? is fixed hermetically. When the pressure is esta- 
blished in the reservoir, the water which is at the bottom is forced, 
as above described, into the annular space, where it replaces the air 
which has found an exit at the rivets and other escapes in the casing 
d2; this water, forming a lining, thus establishes round the interior 
of this reservoir an hydraulic casing, which renders all escape im- 
possible, and also permits of the preservation of compressed air in- 
definitely when the plug ci is hermetically closed, Supposing the 
apparatus arranged as indicated, and provided with air, condensing 
water, and a fire; and, in the second place, the reservoir containing 
the required amount of air; and, thirdly, the piston on the right to 


position; and, lastly, supposing the shaft moved by the ma- 
chine, and communicating to the two pistons a reverse move- 
ment, which causes them to act in such a way that one descends 
while the other ascends; in opening the plug c!, the compressed air 
of the reservoir is introduced into the generating apparatus and in 
the motive cylinder, after having raised the clacks which it meets in 
its passage. If the two pistons are oscillated by hand, that is to 
say, simply changed in their respective positions by means of con- 
necting gear, which unites them (particular gear for balancing the 
pistons) in the left generator, the air which remains above the piston 
of the cold part passes underneath and over the heating surface, 
where it dilates, and thence acts on the piston, to cause it to 
descend. While the balancing movement is being effected the air 
which occupies the lower part of the right-hand generator 
is also displaced, and passes into the upper part, where it 
diminishes in volume and pressure. The descent of the right 
piston, like that of the left, is controlled by the machine, and 
causes the air which was at the upper part to become heated at the 
lower part, and to dilate itself; and, lastly, to act on the piston for 
the purpose of raising it again. The other piston, as above 
mentioned, is also controlled by the same means, and lowered by 
the movement of the machine. The air is dilated which has acted 
on the piston, and is condensed at the cold part; and thus, when 
once in operation, the apparatus continues its movement, that is to 
say, the right generator raises the piston, and the left-hand generator 
lowers it. The reservoir of compressed air is constantly in connec- 
tion with the generators. When it happens that, in consequence of 
escape, the condensed air in the cooling part is no longer at the 
initial pressure, the clack valves open, and afford passage to the air 
from the reservoir, which re-estabiishes that pressure. 

The capacity which remains free in the generating cylinder should 
be at least equal to that of the motive cylinder, and the diameter of 
the generating cylinder should be augmented as much as possible 
with regard to their course, and the movement of the air-driving 
piston of the generator should be eflected during the time that the 
motive piston traverses a fourth part of its course. 

It has been seen that to set the machine in motion the two air- 
driving pistons of the generators require to be changed by hand but 
once. To stop the machine a valve may be made use of which would 
intercept the entry of the air to the cylinder, but it is more con- 


: “ : : venient to disengage the parts which conne 2 two air-driving 
der, like the base e of the generator, is of greater thickness towards | B86 } nnect the two air-driving 


pistons of the generator. To moderate the motion of the machine, a 
valve can be made use of which retards the entry of the warm air 
to the cylinder, but it is better to diminish by a suitable arrange- 


| ment the course of the generating pistons, especially for large 


machines. To change the action of the machine, the organs trans 
mitting the movement to the generator pistons should be reversed. 


PENINSULAR AND ORIENTAL STEAMSHIP M AsstLiA.—The Massilia 
launched on Wednesday week, from the building yard of Messrs* 
Samuda Brothers, at Poplar, is 310 fi. long on deck, 36 ft. beam’ 


| and 1.919 tons measurement tonnage. She is intended to receive 


engines of 40U-horse power, which it is expected will be set to work 
on board her, and the vessel ready to proceed to sea, within two 


| months from this date. 


ressed air. ‘These valves conduct the necessary quantity of air | 


into the cold part of the generators for re-establishing the initial 
pressure, which is diminished by reason of escapes. aj, tube in 
connection with the other tubes z, for conducting the compressed air 
into the reservoir. The compression is effected by a small pump 
actuated by the machine. This air is intended to make up for any 


escape, and by this means to maintain a constant and uniform | 


pressure in the reservoir and in the apparatus. 6', escape valve for 


SouTrHAMPTON AND CHANNEL ISLANDS STEAM Packets.—The 
South-Western Company have withdrawn their steamers from 
Weymouth, and are about to effect an extension of the mail service 
between this port and the Channel Islands. Commencing on Mon- 
day next, four vessels will be despatched per week each way, 
instead of three as heretofore, sailing hence every Monday, Tuesday, 
Thursday, and Friday, at a quarter before 12 at night; and return- 
ing from Jersey on Mondays, Wednesdays, Thursdays, and Satur- 
days, at 7 in the morning, calling at Guernsey about an hour and @ 
half afterwards. The company also intend placing a larger class of 


vessels on this station. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


BELL FOUNDING. 


Srr,—At a meeting of the Royal Institute of British Architects, 
held January 28th, 1856, Mr. Denison, in a paper on the subject of 
the great Westminster bell, expressed himself as follows:—“ I con- 
fess, that after trying a number of experiments with bells of the 
usual general form, but with various deviations in the details, I am 
satistied that there is nothing to be gained by deviating materially 
from the established proportions of the best old bells.” This con- 
clusion, he goes on to state, was arrived at ‘after beginning at the 
beginning,” on the notion that, “instead of presuming that any- 
thing is right because we now find it in use among bell-founders, it 
is rather safer to presume that it is wrong.” 

That so meagre a result should have been reached after an inves- 
tigation commenced apparently from the best possible starting 
point, seemed at the time rather extraordinary, and seems so still, 
especially when the fact strongly urges itself that even the best bells 
are among the most imperfect instruments of sound. A perusal, 
however, of the paper read on that occasion, and an attentive con- 
sideration of the subject, led to the not unreasonable supposition of 
its being quite possible that what was assumed to be the beginning 
might, in reality, be only the middle, and that the attempt was still 
wanting to trace the question more thoroughly to its first principles. 
Proceeding, therefore, on this conviction, the test of experiment was 
resorted to, so far as a limited amount of leisure and means would 
allow. The results of the trials thus made are contained in the fol- 
lowing paper, together with such other conclusions bearing on the 
subject as I have been enabled to arrive at. 

‘The properties which are essential to distinguish a good bell from 
a bad one appear to be no more than two, viz., quality of tone, and 
unity of note. For, although what may be called body, or weight 
of sound, and carrying power, are important objects of attainment, 
yet it may fairly be concluded, that where these latter qualities are 
not dependent upon the two former, they are simply the result of 
relative mass or dimensions. As regards the question of tone, it 
may be set down that its good or bad quality is that which is due to 
the kind of metal employed, to its molecular condition, and, in some 
respects, to the general thickness (as distinguished from the relative 
thickness), and to the form of the sound-bow. ‘These questions, 
however, may form the subject of a few subsequent remarks. It 
will be sufficient for our present purpose to take it for granted that 
the metal is well selected, the form and thickness of the sound-bow 
carefully decided, and the casting perfect. We have then to con- 
sider the more important point of detinition or unity of note, which 
seems to baflle every attempt at improvement, and the imperfection 
of which is that one thing which mars and renders of no avail every 
other excellence. 

It is more than probable that no bell was ever made which gave 
an accurately true note. They are all more or less subject to the 
same defect, that the proper fundamental note is overlaid by an in- 
detinite number of other notes which have little or no relation to it ; 
in many cases, indeed, to such an extent as to amount to a mere 
confusion of sounds, defying the ear to determine the true pitch; 
for it is not the case, as is commonly and popularly stated, that the 
accompanying sounds are harmonics of a predominating note. On 
the contrary, a good harmonic is quite an exception. 
may certainly almost always be detected—generally a bad one—and 


an uncertain fifth or minor seventh is sometimes heard ; more rarely | 
a third or a tenth, or rather what might be called by those names. | 
In by far the greater number of cases, however, an ill-defined com- | 


bination or succession of notes is conveyed to the ear, belonging to 
every possible variety of scale, and, as a natural consequence, the 


musical property of the bell is injured to so serious an extent that | 


in any other instrument the effect would not be tolerated for a 
moment. In addition to which the carrying or lasting power is 
also injuriously affected, it being well understood how the inter- 
ference of waves diminishes the period of prolonged vibration by 
neutralisation. All these questions, indeed, and their consequences, 
are sufficiently familiar to musicians, and it is unnecessary to 
remark upon them further, but it remains to be considered whether 
it is not possible to tind a remedy. The defects being admitted, 
what is the cause of them ? 
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_The principal and most damaging cause was clearly enough in- 
dicated by the commission appointed to investigate the subject, 
previously to the casting of the first great Westminster bell. I do 
not quote Mr. Denison’s exact words, but it will be in the recollection 
of those who have taken an interest in the subject, that his state- 
ment of the conditions required in a good bell were, that it should 
give the same note at whatever part it was struck, whether at the 
sound-bow or waist, and that no bell could be called good unless it 
possessed this property. After the first great bell was cast, he 
appears to have relinquished this view of the case to some extent, 
but, I think, unjustly so. It is quite capable of veritication (as it is 
my object to show) that, if a bell is intended to give an unisonal 
Note, it is most essential that every section of it, with the exception 
of the crown, should be tuned in unison. To this must be added 
that, in any bell, the note given by each section is a function of the 
thickness of that section in relation to its diameter: so that, if we 
Suppose it to be cut up into a series of annular rings, every ring 
ought to produce the same note; and in order to do this, every ring 
must have a particular thickness relatively to its diameter. © This, 
therefore, it was conceived, was the direction in which to look for 
improvement, viz., to discard altogether the old empirical rules, 
and to endeavour to discover the law (which must of necessity exist) 
on wh'ch the above conditions are dependent. 

The following simple experiments, undertaken at small expense, 
and in some respects incomplete, will nevertheless show an advance 
towards this end :— 

A number of rings of bell metal were cast, of varying diameter, 
and were then turned in a lathe with as perfect concentricity as 
possible, until, by a system of trial and failure, they were all 


ultimately tuned in perfect unison. The thickness of each ring was | 


en accurately gauged, and diameters were taken in every possible 
way, until, by applying the measurements comparatively, it was at 


An octave | 


last discovered that this general law applied to them all, viz., that 
the thickness was as the square of the diameter. It was found, how- 
ever, that the points across which such diameters required to be 
taken, did not always hold the same relative position, but varied 
somewhat as the shape of the ring varied. For instance, a disc (such 
as Fig. 4) which is struck on the side, required to be shaped exactly 
in accordance with the law as expressed, that is to say, wherever 
the diameter doubled itself the thickness quadrupled itself; but 
when the ring assumed a conical form, and from that a cylindrical 
form, struck at right angles to the axis, then the comparative dia- 
meter required to be measured, not across the outer circumference, 
but across a circle situated a little within the outer circumference. 
There appears to be in fact in both cases a continuous neutral axis 
of vibration, on either side of which alternate compression and 
extension take place, and although I was unable to determine 
the mathematical position of this line, still it was ascertained 
to be never very far within the outer circumference. Upon the 
whole, therefore, the promise seemed fairly to be held out, that 
if a bell were constructed with the relative thicknesses regulated 
by the above rule, the measurements being taken from outside to 
outside, a good result would be obtained. This was accordingly 
done. A small bell (of about $ ewt.) was made, which gave an ex- 
ceedingly loud, clear, and unisonal note; and this, notwithstanding 
it was cast of metal totally untit for the purpose, was porous in 
structure, and so fragile that it ultimately broke. 

Fig. 1 is an approximate section of the bell; and it may be 
mentioned, in corroboration of the above statement, that when it 
was first taken from its mould, the casting was found to be very 
untrue, and its note was consequently uncertain and full of “ beats.” 
It was therefore at once put into a lathe, and turned concentrically 
inside and out, every part being gauged to its proper thickness 
by means of callipers furnished with a graduated quadrant, and it 
was only then that the sound came out with its expected clearness 
and detinition. ‘The experiment was satisfactory, so far as it went; 
and I apprehend that, by carefully proceeding on this view of the 
question, the extreme difficulty of casting will be found to be the 
only drawback against the possibility of producing bells which 
shall compare with the more perfect musical instruments. 

Fig. 2 gives the section of a bell, the proportions of which are con- 
structed on bell-founders’ rules, as stated by a good authority ; and it 
will be at once perceived how far these proportions differ from those 


taken, and the respective thicknesses be struck off according to the 
proposed method, the interior contiguration will be represented, with 
tolerable accuracy, by the dotted line. 








This leads to the question of contour, viz., whether the general 
form of bells, as at present in ordinary use, is the best than can be 
devised for the purpose. Here it must be admitted, as far as utility 
is concerned, that the curvature of the interior is certainly well 
adapted to the action of the clapper; and also, in reference to 
beauty of design, that such a bell as the large one at Westminster, 
being cast on a carefully-considered model, possesses a very graceful 
outline. At the same time it must be borne in mind that, in cases 
of this sort, beauty of form cannot be considered as an independent 
| question, nor even in relation to a particular important object of 

utility, but often to many such objects. All the requirements of the 
case have first to be well weighed, and then comes the design which 
shall be most appropriate to them. Now, one peculiarity of the 
common construction consists in the very rapid rate of outward 
| curvature in the neighbourhood of the sound-bow. The effect of 
this, no doubt, is to produce what is called an open tone, but in 
another respect it is not improbable that there is an evil connected 
with it. If a thin and straight steel rod be firmly tixed at one end, 
and caused to vibrate, the excursions which it makes are of a simple 
character, every part of the rod performing exactly the same number 
per second, although with greatest latitude at the free end, and 
diminishing in extent towards the root. 

Let, however, the rod be bent at the middle, or anywhere near the 
middle, and let it be suspended at the bend over any kind of support. 
If one leg be now struck, its vibrations immediately call into action 
a set of contrary vibrations in the opposite leg; aad although this 
takes place most conspicuously when both legs are equal in ona 
and thickness, as in the case of the tuning fork, yet the fact of even 
considerable inequality by no means puts a stop to the phenomenon. 
The rod may be in fact bent in several different ways, so as to set 
up vibrations of quite a compound character. Of this we have a 
familiar instance in the triangle, the merit of which (if it has any 
merit) seems to consist in its utter defiance of “ pitch.” It is much 
to be apprehended, then, that the same sort of action takes place in 
bells in consequence of the rapid change of curvature immediately 
above the sound-bow. The hollow will form the nodal point, and 
the strong vibrations of the sound-bow will call into play a set of 
undue vibrations in the direction of the crown; so that whereas the 
true wave of sound is unquestionably that which passes in a circular 
direction only, it is quite possible that a secondary wave may exist, 
which, passing entirely over the crown, and oscillating according to 
laws of its own, cannot fail to produce jarring and discord. 

Without venturing to be too positive on the subject, I would 
suggest that for a bell which is not swung, but struck from the out- 
side, such as that which is required at Westminister, ihe form most 
likely to produce good results is that of a plain hemisphere, such as 
Fig. 3. 

Some of the reasons which appear to point to this conclusion were 
derived as follows:—Ist. A plate, or flat disc, similar to Fig. 4, was 
made accurately to give a true note, in accordance with the preced- 
ing experiments, but it was found deficient in power of prolonzed 
vibration. 2nd. A truncated cone (Fig. 5) was also tried, but this, 
although turned with the same care as Fig. 1, gave an inferior note; 
it seemed, in fact, almost impossible to get rid of subordinate vibra- 
tions, owing, apparently, to the too gradual diminution of thickness 
from the lip upwards. The lowest section might give one note, but the 
next immediately above it was so nearly equal to it in mass, that the 
slightest discordance between the two told strongly on the ear, 3rd. 
It appeared evident, although not tried, that a cylinder, which must 
be of equal thickness throughout, would give the same result, owing 
to the interference of vibration caused by the massiveness of its 
junction with the crown. 4th. Forms possessing great irregularity, 
for the reasons which have been already explained, were fairly pre- 
sumed to be bad. It is not unreasonable, therefore, to conclude that 
| the shape which has to be sought after, as being most free from 
objection, should have the following properties :—'The outline should 
be simple, and the direction of curvature should not have any 
violent and sudden turns; the preponderance of weight should be, 
as much as possible. collected towards the part struck; and the 
| direction of the vibrations at the part struck ought to be at right 
| angles to the axis of the bell, or nearly so. 











which the experiments indicate; for if the same outside contour be , 





The hemisphere, upon the whole, seems to fulfil these conditions 
better than any other type of form; and there are not wanting in- 
dications, open to ordinary observation, that it is a shape favourable 
to sonorous vibrations, while, at the same time, it is neither ungrace- 
ful nor pa With respect to those bells which are rung 
in the usual manner, and require the use of a clapper, it is obvious 
that in this case the height of the crown from the sound-bow would 
be too limited to admit of a clapper of the requisite length. There 
appears no objection, however, to raising the crown with a view to 
this special purpose, as it can be done without at all interfering 
with the effective part of the bell. Fig. 7 will illustrate this suffi- 
ciently well without further explanation. It will also be observable 
here, that the position of the sound-bow relativeiy to the axis of the 
bell is such, that the stroke of the clapper would not take place at 
right angles to the general mass of metal; but to this it may be 
replied, that there is no valid reason why it should do so, while, at 
the same time, if really requisite, it would not be difficult to intro- 
duce a modification for the purpose, without affecting the main prin- 
ciple. For instance, a section of a parabola might be chosen to 
effect the object, and would, no doubt, in other respects answer the 
purpose nearly as well as the segment of a circle, with, perhaps, the 
advantage of a more open tone. 














That the type of form which I have thus endeavoured to explain 
is, in reality, the best among the great number which it is possible 
to conceive, it would be wrong to insist; but it is not too much to 
predict that it is one which promises better results than the common 
type, to which, indeed, the same remark certainly holds good with 
greater force. 

There are one or two remaining questions, which, as bearing upon 
the subject, demand some notice. One of these is, the proper office 
and conformation of the crown. It has before been attempted to 
show, that the crown is not independent of subordinate vibrations, 
and that the influence which it exerts upon the tone of the bell is not 
of an amount altogether immaterial. The fact is, that when a bell 
is struck, not only does the crown sympathise with the stroke, but 
it may be shown, experimentally, that the entire bell moves bodily, 
from side to side, in space; so that if the bell is fixed rigidly to 
the framing from which it is suspended, the framing also partskes 
of the general movement, and absorbs a proportion of the force ap- 
plied. Of this we have an instance in the great Westminster bell, 
in which it was found necessary, after the tirst trials, to slacken the 
point of attachment to its wrought-iron support. The vibrations of 
the framing are, of necessity, of a totally different character from 
those which produce the sound; but, nevertheless, recoil upon the 
latter, and the disagreeable jarring effect which was then expe- 
rienced is the consequence. With regard to the crown, therefore, 
what we have to do is to deprive it as much as possible of the power 
of sympathetic vibration, and the most likely mode of effecting this 
object appears to be to employ a mass of metal which is heavy and 
irregular. A lenticular form would, perhaps, be found to answer the 
purpose as well as any; or such a construction as is shown in Fig. 7, 
where the interior is broken up so as to neutralise any tendency to 
free vibration. 








Another point to be considered is the formation of the lip. It 
will have been observed that if the law of the squares, before 
expressed, be strictly adhered to for regulating the thickness of the 
metal, the sound-bow of the bell will properly terminate abruptly. 
Here, however, arises the question of tuning, which can scarcely 
be omitted. It is evident that a bell thus constructed (as in Fig. 1 
and Fig. 3) may be tuned flatter, but cannot be tuned sharper. 
The reason of this will be rendered plainer on reference to the case 
of simple rings. In the section, Fig. 6, for instance, if it is required 
to raise the note of the ring, all that is necessary ia to turn off a 
portion of the rims a, 6; whereas with a rectangular section 
(Fig. 61) such a process is clearly impossible; the removal of metal 
from no part will render it otherwise than flatter. ‘The same ditli- 
culty applies to the bell, and it becomes a question whether it would 
be expedient to compromise the principles laid down, so far as to 
add a short tuning lip, as shown in dotted lines (Fig. | and Fig 8). 
This, of course, drives us to the alternative of approximation, which 
would be best avoided, if it were not that we are already driven to 
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it by the great difficulty of casting accurately; and it may safely | as much as we have; secondly, from the great size of the | 
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be said that approximation to correct principles is better than the | engine, rendered necessary by any attempt to use low-pressure 


traditionary “rule of thumb.” 


| steam expansively. 


It is quite ridiculous to attempt to realise 


But there is another view which may be taken of the utility of | the advantages of expansion with 20 1b. steam: to get any power 
diminishing the thickness of the sound-bow in the direction of the | at all we must use large pistons, however fast they travel; 


lip, viz., that the thinness of the lip exercises some influence in pro- 
ducing richness of tone. This, at best, is doubtful; but it may be 
as well to remark that, if it be allowed to be the case, it can scarcely 
be so on any other supposition than that such a construction is the 
means of bringing out octaves in a descending scale. Such an 
effect would, without doubt, be beneficial to the tone, and it is 
perhaps worth while inquiring whether the lip may not be made to 
assume a shape more perfectly in accordance with this view. It 
appears that if a series of rings be taken of equal outside diameter, 
but related to one another in thickness in a geometric ratio, as 1, 2, 
4, 8, &c., the respective notes emitted by such rings will constitute a 
series of octaves. This fact, then, points to the elementary con- 
figuration of lip, shown in Fig. 7, which will be understood without 
further explanation; and it will be clear that this is one which 
admits of such moditication as to give unusual facility for accurate 
tuning. More might be said on this branch of the subject, but, at 
present, it will be enough to add merely the remark that, the same 
wrinciple seems equally applicable to the upper part of the bell. 

herever the metal becomes dangerously thin, as it has a tendency 
to do before it reaches the crown, the least objectionable way of 
overcoming the dilliculty appears to be to suddenly increase it to 
such a thickness as will produce an octave in an ascending scale. 
(Sce the part adjacent to the crown in Fig. 7. 

With reyvard to the possibility of, by similar means, adding to the 
beauty of the resulting compound note by producing harmonics which 
are not octaves,—this is a refinement which holds out but litde 
hope of success. 

Although this communication has perhaps already been extended 
to an undue length, there is still an important question which ought 
to be referred to in conclusion, more especially as it is one which 
seems to have particularly perplexed the public, and given rise 
to unusual discussion. I allude to the fracture of the two great 
Westminster bells, and the great apparent difliculty of producing 
large castings of this class tree from the liability to break. The 
reasons which have been assigned to account for the unfortunate end 
of both these perfect looking (if not perfect sounding) castings, are 
as numerous as the correspondents of the Zimes. 1 shall only 
mention three as at all worthy of notice: the brittleness of the alloy, 
the porous structure of the metal, and the weight or force of stroke 
of the hammer, All the rest appear to belong to the same category 
as the celebrated hypothesis, that * Tenterden Church steeple was 
the cause of a Goodwin Sands.” But there is another reason 
which may be assigned for these accidents, a more cogent one than 
any of the three above mentioned. or than all of them. The nature 
of this is implied in the tellowing question, which it is fair to put. 
In the moulding of these bells what provision was made for the 
contraction of the metal during the process of cooling? If it be 
answered, none in particular—that no deviation was made in this 
respect from the usual practice which has been found to answer with 
stnaller bells—then it is very much more than probable that here 
lies the whole secret of the mischief. Among ironfounders, who 
have daily to deal with difficulties of this sort, the practical bearing 
of this question is well un A casting has been known to 
come out of the sand to all appearance perfeci, but to break into a 
hundred pieces, like one of “ Prince Rupert's Drops,” at the 

troke of the chipping hammer; and to cast a tly-wheel of 20 ft. 
with all its arms complete, is, owing to the same 
cause, a feat which no engineer would think of attempting, 
So, also, in the moulding of evlindrical and dome-shaped objects, 
the danger of getting an insecure, if not an already cracked, casting 
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the core during contraction, is a ques- | following way : 
tion which generally absolutely demands sp cial provision to prevent | screw, let the axis on which the 


indeed, size has been introduced instead of pressure to keep down 
speed, as in the later models of screw-engines with cylinders 
two or three times their length of stroke in diameter—a most 
objectionable expedient on the score of packing and friction, as 
they are beginning to find out. Unfortunately the paddle requires a 
large engine, on account of the small number of revolutions; and 
this fact will yet prove the greatest enemy the advocates of the 
paddle ever encountered, were it for nothing but the superior facilities 
which the screw offers from the speed at which it requires to be 
driven (now considered its greatest fault); for the use of high- 
pressure steam and expansion it would supersede the paddle. 

The screw is the best and most economical machine ever designed 
for the propulsion of steam vessels ; and when it is made with a tine 
pitch, and driven rapidly by a pair of light, strong engines, working 
with steam at 1501b. on the square inch, cut off at a mere fraction 
of the stroke, unburdened with a condenser, and fitted with a 
proper cut-off valve, 1 think we shall tind 1 1b. or 1} 1b. of coal do 
as much as 5 Ib. do now. 

It will be said that it is quite impossible to design a high-pressure 
boiler which will work with salt water. It is nothing of the kind; 
because we have not vet got—or, rather, because we think we have 
not yet got it—1 should be sorry to think that we should never 
have it. Important as the use of the surface condenser is now 
thought, it will soon be found that we can do much better without 
it. On the proper construction of the boiler of course all depends, 
and we should never for a moment forget Dr. Alban’s memorable 
words, that ** Every boiler should be so constructed, that its ex- 
plosion may not be dangerous.” ‘This is the great secret. Every 
kind of safety apparatus has failed, boilers have exploded from the 
time of Savary, and boilers will continue to explode. We cannot 
guarantee a boiler against explosion, but we can that it will do little 
or no damage by exploding. ‘To those who doubt this fact I would 
recommend a perusal of Dr. Alban’s work on the high-pressure 
engine. 

One great cause of boiler explosions is, that when the engines are 
standing the water in the boiler is not in motion when under 
pressure, and under such circumstances it may become heated far 
above the boiling point due to such pressure without boiling; but 
as soon as the pressure is reduced in any way, as by starting the 


engines, the water is violently agitated, producing a volume of | 


steam which cannot escape, and an explosion follows as a matter of 
course. Now, were there an agitator fitted in every boiler, to be 
kept in motion when the engines are standing by a doukey engine 
or otherwise. this cause of explosion would be removed. Marine 
boilers scarcely need such an apparatus, as the water in them is 
constantly agitated by the motion of the ship, except in river boats, 
It has often been remarked that marine boilers rarely explode; 
in sea-going ships scarcely ever; but more frequently in river boats, 
in which the boilers are nearly in the condition of land boilers when 
the engines are at rest. 

As to the air-pump, it shouid always be worked by a separate 
engine; in screw boats the attachment of the air and water pumps 
to the engines direct often entails a complication and crowding of 
the machinery, which cannot fail to be injurious, even without the 
loss which always follows the attempt to drive pumps at a high 
speed. ‘The donkey-engine should be connected with the screw 
engines by a Pitcher’s hydraulic governor, so that its speed would 
always be proportionate to the speed of the screw and the quantity 
of steam passing through the engines. The vibration caused by 
the unequal action of the screw might be completely avoided in the 
Let a screw be made like Maudslay’s feathering 
Llades “feather” pass through a 


it. Where the sand or loam itself is considered ineapable of vielding | large boss like Grifiiths’, but instead of making a complete half 


to the extent ¢ quire d, sometimes the core is coiled round with h iy 
bands underneath its coating of loam; sometimes an expensive col 
barrel is provided; in some cases wedge pieces are 
be withdrawn at any moment to loosen the 
alive of the bricks which form the foundation 
H while again, in others, piece 


lapsible cor 
inserted, which c: 
structure; in others, 





of the core is simply taken out; are 
inserted, which break or give way of themselves, on the metal 
exerting a certain amount of pressure or “squeeze.” Now, 
it may be said that these precautions apply more to cast | 
iron than to bell-imetal, on account of its greater weakness ; 
but it must be remembered that cast iron only begins to 


contract after it is set, whereas bell-metal shrinks, both in its 
transition trom the fluid to the solid state, and its total amount 
of contraction is nol far from double that of cast-iron. I do not 
mean to assert that a knowledge of these facts is not familiar to bell 


| turn, let vuleanised India-rubber cushions be so fitted in the boss 


that the blades can turn bet a degree or two. Suppose we have a 
screw thus constructed of 20 ft. piich, the lower blade will always 
have more thrust than the upper blade, and in consequence it will 
revolve a little in the boss, and its pitch will be reduced say to 
19 ft., while the upper blade will have a pitch of 21 ft., thus equal- 
ising the thrust and resistance of both blades. [ think the details 
of this plan will be obvious enough without a drawing. 

The use of a is of the greatest importance ; if 






proper cut-ol 





| , >. 
possible, one should be fitted in each steam port at the end of the 


cylinder. It never answers well when far from the cylinder. 

In conclusion, 1 beg to thank you for the space you so generously 
afford for the discussion of every scientitic subject in the pages of 
‘The ENGIncer. vse 

dan, 11th, 1X60, 











wait with impatience for the Macintosh millennium of insulation ; 


only let it come quickly. At present his insulation is very like 
“Mrs. Gamp’s amiable friend Mrs. Harris,” always coming but never 
arriving; and lastly comes Mr. Radcliffe, who is indignant at 
“Insulator,” for some reasons which no doubt exist in his own mind, 
but are not very intelligible from his letter; the only thing to be 
gathered is his indignation that ‘Insulator’ has not so much faith 
in gutta-percha as liimself. I have no doubt that when Mr. Radcliffe 
has gathered a little more experience from such matters, he will 
modify his opinions. It would be worse than useless to occupy your 
columns at any length in replying to these correspondents, who give 
no answer to the facts contained in my former letters. I have 
endeayoured to avoid anything like personalities, which are always 
to be deprecated, more especially in the columus of so eminent a 
scientitie paper as THe ENGINEER, and which must always recoil upon 
the writer more than the object. What answer has been given to the 
facts contained in my letters? Simply none ; they have not disturbed a 
single fact ; and one of your most able correspondents, “ Electro,” whe 
has more than once made a good stand for gutta-percha, must, I think, 
have become ashamed of the cause he then advocated, or cannot 
contradict ny statement. If it be true that the difficulties of work- 
ing efiiciently long submarine cables mainly exist from the immense 
amount of retardation owing to the induction set up by the gutta- 
percha insulation; if it be likewise true that, as you increase the 
size of the conductor, you must in equal proportion increase the 
thickness of gutta-percha covering; the advantages of a material 
like india-rubber—which, with a covering of one-half the thickness 
of a gutta-percha core, gives 20 per cent. better insulation and 50 
per cent. less induction, and both these advantages at considerably 
less cosi—must be manifest to every impartial reader. All I am 
convinced india-rubber covered wire requires is fair play, and, if it 
gets that, gutta-percha for the insulation of submarine cables will 
soon be numbered amongst those things that have been. 
— INSULATOR. 
Sir,—As the subject of submarine telegraphy is still being discussed 
in your columns, will you allow me to make a few observations on 
the letter of Mr. S. Owen which appeared in your last number, and 
especially on that part of it in which he comments on certain pas- 
sages of my former communication to you. 

Reckoning upon your obliging acquiescence, I will venture in the 
first place to assume what I think will hardly be denied, that 
1 ft. of surface will generate more electro-motive force than 
lin. Mr. Owen, clinging to the present theory, in which intensity 
constitutes a necessary condition, contends that in our system a 
lack of intensity sufficient to overcome resistance will prevent the 
current from traversing a wire unless it be of large diameter—inter- 
posing with an air of rebuke the authority of such names as Wheat- 
stone, Faraday, and others, as a barrier against the innovations of 
men of lesser note. No man bows with more reverence than I do to 
such names as these; but no philosophers, 1 am persuaded, will be 
more forward than those honoured champions of science to welcome 
another ray of light, from whatever quarter proceeding, that may 
be thrown wpon a vast and important field of practical science which 
lies confessedly in much obscurity. 

Mr. Owen charges me with ‘loose experiments, faulty conclu- 
sions, aud erroneous theories.” Is it vot, then, surprising that, in 
referring to the operations I conducted on the line between South- 
ampton and Guernsey—which enter, | presume, into the category of 
“loose experiments "’—he should have advocated the principles on 
which that operation was based, as he did in his letter of the 26th 
ult. in the following terms :—* It is not unreasonable, therefore, to 
suppose that, with zine graphite plates, a resistance of wire of the 
same section, but four times longer, would be as easily overcome, 
and, if so, we have at once the solution of the difficulties attending 
all the lines at present leaving England, except the Atlantic.” 

With regard to regulating the size of the plates according to the 
distance between them—a method which seems so objectionable to 
Mr. Owen—is that gentleman prepared to assert that large plates, 
at a distance from each other, do not give a greater quantity, and a 
corresponding amount of intensity, than small ones placed at the 
same distance? Has increase of surface no relation whatever to the 
mysterious part which, to use his own words, “the great reservoir of 
electricity, the earth,” performs in the operation? Does it count 
for nothing in that grand problem which Mr. Owen himself, in his 
letter of the 2nd of January, so happily proposed ? 

I believe that between two plates placed at a distance from each 
other, no matter what the distance be, there is a natural tendency 
in the earth to set up an electric current, and that a connecting wire 
does no more than furnish the means for completing its circuit. If 
this be true, will Mr. Owen deny that a large couple might, under 
presumable cireumstances, be more efficacious than a small one? If 
he does, I refer him to his own words, in his letter of the 2nd of 
January, where he says, “ A single voltaic couple, &c., compensates 






























for any loss that may arise through bad insulation by increasing 
the quantity evolved—i.c., the size of the earth plates.” 
| Is not the method of telegraphy, which I have proposed and tested 


founders ; but simply to state that they are not acted upon with a 
suilicient amount of precaution in the case of castings of great | 


Weight and size. 





SUBMARINE TELEGRAPHY. 


| Str,—I am at a loss to find in any of the replies of the numerous 
3 


It is not a question of making such an allowance for contraction 
as that the bell shall come entire from its mould; but it is a ques- 
tion of making such provision as shall, with certainty, prevent the 


metal from straining itself at all, Vhe diflerent parts of a bell are 


of so great an inequality m thickness, and have, on this account, so | 


great an inequality in the relative rate of cooling, and the process of 
contraction is at the same time so secret and insidious, that too great 
care and attention cannot be expended im guarding against the 
consequences, Rt. Llowson. 
York, January Sth, 1860, ati atl 
HIGH-PRESSURE ENGINES. 


Srr,—The excellent article whieh appears in your last number, on 











the subject What an Australian Steamer ought to be,” induces 
me to offer a few remarks on high-pressure steam used expansiy ely, 

Our p owners and engineers have always evineed an almost 
insuperable prejudice against high-pressure steam: the belief in its 
danger aud wantof economy have been handed down from father to 





ry to say, those who ought 
and it is only on the continent, and in 
America, that the high-pressure engine has entered into anything 
like general use. ‘This no doubt proceeds from the f-ct that all our 
earlier inventors devoted their attention solely to the low-pressure 
engine. Savary, it is true, used steam as high as 30 1b. or 40 1b. on 
the inch; but the dreadful accidents which occurred in consequence 
of the unskilful construction of bis boilers, which were not unfre- 
quently without satety-valves, led to their disuse, and the t 
to supply a safer as well as a more useful machine by Newcomen 
and Cawley. Watt received the engine (low-pressure) from them, 
and low-pressure he left it to his successors, and being stamped as it 
were with his seal we have not departed from it. 


son, and, L am sor 
have fostered the prejudi et 





The imtroduction ¢ 1¢ locomotive st openec re eves cf the 
Il troduct of the | t iir pened the e f tl 
i | whoever designed and advised the 


whole community of engineers to the fact that the high 
non-condensing engine is just as economical as the condensing 
engine, and many have bcen astonished to hear of locomotives 
working with an economy equal to the Cornish engine, lon 
as the standard of perfection in all its arrangements. A 
we have thus the locomotive hibouring under all the disadvantages 
of want of room, radiation, &c., giving a horse- power for every 
of fuel, we have the marine engine, a hundred times better off in 
these respects, requiring 41b. or 5 1b. to do the same work. From 
what cause does this proceed? First, undoubtedly from the quantity 
of machinery with which the engine is k d. Let any one who 
has a knowledge of mechanics take up a drawing of some of the 
later “improvements” in the steam-engine, and say is it possible 
to design a more complicated machine, can we wonder that the 
friction runs away with 40 per cent. of the poweroriginally generated 
in the cylinders? Let him think what a large amount of power 
would be required to put such a machine in motion, to overcome its 
friction, to work its pumps, to grapple with the inertia of its 
enormous reciprocating parts, weighing twice as much, and travelling 
at twice the rate they ought, and he will cease to wonder at the 
loss of 40 per cent. of the theoretical power of the engine, he 
will only wonder at the perfection of finish which leaves us 








| while 



















ttemipe | 


r held up | ends have been attached, the repairs of that cable will equal 





| correspondents who have rushed into your columns for the purpose 


of answering my former letters, any real contradiction to the facts 
therein contained. It is quite true that Mr Henley takes exception 
to my statement to the eflect that the Tasmanian cable was not 
working ; but the arrival of “ie Australian mail publicly announced 
in the columns of the Zines, the very day Mr. Henley’s letter 
appeared, that the cable was not working when the mail left, and 
the causes of its failure are not quite so clear as Mr. Henley fondly 
the face of this, his charge of “ sweeping assertions” 
} 


imagines. In 
must recoil upon him-elf; and as to his offer to guarantee gutta- 
y twenty veurs, the question is, at what price would he do 
In the s own statement that he had ts 

’ decayed gutta-percha covered wire up, has Mr. Henley such 
faith in gutta-percha as to guarantee it for twenty years for the 
Or will he not charge at the out- 
three or four sets of new wires, 
aid this guarantee is far 











face of hi 





ordinary price it is now laid fo 
set suilicient to pay for rel 
within the twenty years: 








1 am af 


to have known better | more a matter of price than material, for with all Mr. Henley’s 





ercha it Las always been found impossible to persuade 
or induce him to guarantee the working of a submarine cable for 
forty days only after submersion. ir. Preece has also taken excep- 
tion to my statement respecting the Channel Islands cable having 
repeatedly failed, and been repaired, and yet, at the very time Mr. 
Preece was writing that le(ter, the Channel Islands cable had again 
failed for the fourth or fifth time, and is even still for all working 
purposes a dead cable. It is perfectly true that Mr. Preece’s con- 
nection with submarine cxbles is very slight and limited, but 
limited as his experience undoubtedly is, if ever there was a cable 
which might be called an unfortunat: Channel Islands cable 
(of which Mr. Preece is the enginee: inly that one. It is 
emphatically the wrong cable, in th ace; and no matter 
n of that cable, was 
undoubtedly the wrong wan in the wrong place. And there can be 
little doubt but that by the time that e ten miles of heavy shore 
at least 
li might have naturally 
1¢ cable, with which Mr. Preece 
veen a salutary lesson against 





faith in gutta-pe 
















one, 
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fully one half of its orginal cost. 
supposed that the failure of the Ha 
must be 
putting such a comparatively light cable upon so rocky a coast, 
‘but verily there is nothing new under the sun.” 

hiowever the matter may stand with Messrs. Henley and Preece, 
i seems to be clearly demonstrated, 





acquainted, would have 








from vour columns one thing 
viz., that both gutta-percha, india rubber, everything and everv- 
body, are one and all wrong; and the only person and the only 
insulation that is right is John Macintosh. I must certainly demur 
to this statement, ii only tor the reason that the party who makes 
it is Mr. Macintosh himself. One thing is quite certain, that this 
gentleman has been for many years working in the direction of in- 
sulation of submarine cables, and taking out innumerable patents, 
but nothing tangible of his has yet come before the public; we have 
Smith’s compound, Ray's compound, Silver and Co.'s india-rubber, 
Wells and Hall’s, Hughes and others, but no Macintosh. Parties 
like myself, who are simply looking for and desiring the best thing, 


ken some 1,000 | é : + i lo 
| yet discovered on my instruments the slightest indication of 


| resistance. 





by at least one satisfactory experiment, of a character totally 


different, not to say superior, to the one in use up to the present day ? 


In the latter you generate electricity of high tension, which finds 
its way to earth on the slightest defect of the eable, defects which 
that very intensity has produced; in the former, by means of metal 
plates, committed to the earth, you merely alter the condition of a 
natural reservoir, and your cable does but perform the simple function 
of drawing off the charge, for electricity, by a natural necessity, runs 
back as soon as an opportunity is afforded. In obedience to this 
necessity, it will not be baulked by defective insulation, much less 
will it set upa resistance of its own. 

In all my experiments conducted upon this plan, I have never 


Loose as those experiments may bein theaftirmation of 
Mr. Owen, they extend over some years; and, on the strength of 
them, 1 will venture to promise that gentleman, that, if he lives 
long enough, he will see the Atlantic crossed, and messages conveyed 
by a wire no larger than he would require for an Emden cable. 

I have not attempted to deny, as implied by Mr. Owen, that some 
advantage may be gained by an increased sectional area of wire; 
but I do advocate the use of the smailest possible wire that will 
achieve the required result, as well for the practicability of carrying 
out and submerging the cable as for the sake of economy. 

W. P. Piaeorrt. 






16, Argyle-street, W., January 18th, 1860. 
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Sir,—I am obliged to Mr. Nickels for the account of the experi- 
ment which confirms the remark I made in italics in my communi- 
cation of the 6th inst. on the ditierence of the electro-motive force 
of a pair in a room and in the earth. In this difference lies the 
true groundwork for my disputing those who tell me “ you can’t 
get intensity enough with a pair,” and as I do not think telegraph 
engineers have recognised this point, lL beg to be permitted to quote 
Noad on the subject. He says, p. 773, part 2.—“Signor Ch. 
Matteucci made in the year 1544 numerous experiments on the con- 
ductibility of the earth for the electric current. He made the 
current from a single Bunsen’s element circulate in a copper wire 
9,281 ft. long, hrough a bed of earth of the same length; and 
he found the diminution which occurred in the intensity of the 
current to be such that the resistance of the bed of the earth must 
not only Le regarded as nothing, but that, further, the resistance of 
the copper wire entering inte the mixed circuit must be considered 
as less than that presented by the same wire when it enters alone 
into the circuit. Experiments were made to ascertain whether this 
extraordinary fact was due to the passing of a voltaic current 
between the buried plates, but on closing the circuit with t 
earth, and the wire without the pile, a deviation not exceeding 
1 deg. was obtained, and this shortly disappeared.” Again 
he says: — ‘These experiments were afterwards repeated on 
greater lengths at Milan, and their results coniirmed Matteucci 
in the conclusion to which he had previously arrived, via, that 
when a current is transmitted by a circuit composed in parts of a 
wire, and of a long bed of the earth, the diminution suffered by 
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current from the resistance of this mixed circuit is less than that 
which it would have suffered by the resistance of the copper wire 
alone.” To the same effect writes Sir W. S. Harris, in his treatise 
on Galvanism, p. 111. “It would appear, from these experiments, 
that there is really what Volta terms an electro-motive action 
through the pile, by which the zinc end becomes positive and the 
copper negative, the electrical tension of either end being increased 
when the opposite extremity is connected with the ground.” 1 know 
that I shall be answered, “ Your circuit of half wire and half earth 
offers the same resistance whether you work it with a battery or a 
single pair.” I answer—granted; but the earth is of use to you 
working with a battery only in the diminished resistance it offers: 
it is of use to me, not only in the diminished resistance it atfords, 
but in the property it has of giving increased electrical tension to a 
voltaic pair inserted init. The very thing I want; and the absence 
of which, in using a voltaic pair in a room, leads telegraphists to 
suppose that it cannot be made available. 

Sir, I hardly like, in taking leave of this subject, to venture on 
remarks which, not having a strictly scientitic bearing, may take up 
your valuable space ; but, as Mr. Nickels alludes to “ rebuff and 
discouragement” in the ‘electrical world,” I would entreat those 
gentlemen who consider that they form a portion of it to give to this 
subject a fair and impartial attention. _In it is to be found the true 
solution of submarine telegraphy, and to the telegraph engineer 
who first recognises it, and urges its adoption, will belong the 
credit of giving an impetus to the progress of this great science, and 
to him at least will not apply the sarcastic remark of the writer to 
whose pamphlet on this subject [have had occasion to refer, ‘that 
there is a never-dying tendency in man’s nature to comprehend only 
what is old, to respect only what is becoming obsolete, and that 
some men find it impossible to recognise the truths of science save 
when sanctified by tradition.” S. Owen. 

London, Jan. 16th, 1860. —, 


Sir,—Mr. Radcliffe’s communication in last ENGmvexR contains, it 
appears to me, a very strong reason why india-rubber, though it 
would seem to be a better insulator than gutta-percha, should not be 
used (at least alone) in forming telegraph cables, in consequence, 
from its elasticity, of its stripping from off the wire when subjected 
toastrain. But allow me to ask him whether, in order to combine 
the advantages of both, it would not be desirable to have an inner 
coating of gutta-percha, and an outer of india-rubber? Is there 
anything to hinder this? Would any bad effects, chemical or other- 
wise, result from the combination ? 

With reference to the communications of Mr. Owen, Mr. Nickels, 
and others, [ have little doubt that the discussion of the matter and 
points involved will ultimately result in benetit, not only probably 
in the immediate way aimed at, but also in enabling us to arrive at 
definite knowledge on the more comprehensive questions of the 
attraction and repulsion of the differeni kinds of electricity inter se, 
and the differences in the attraction and repulsion of the ditierent 
kinds of matter, and consequently of the earth, for the different 
kinds of electricity, on which subject you were so kind as to insert 
in THe EnGriNeer several of my communications, under the 
heading “ Electricity,” within the last six months. a 

Edinburgh, January 17th, 1860. 





Str,—I have to apologise for again troubling vou, in apswer to “ Insu- 
lator” of the 6th inst. It is a great pity he asserts what he knows 
nothing about: he says the gutta-percha is masticated in water; 
the reverse is the fact—it is the earnest endeavour of the manufac- 
turers to expel every particle of moisture from the plastic material by 
thoroughly masticating it, then rolling it, and then masticating it 
again, a process that occupies seven hours: y even go so far as to 
fit their masticators with a jacket or steam-casing, so that the percha 
is heated with steam from the outside to exclude all moisture. If 
“ Insulator” will take the trouble to go to either of the percha works, 
and by signing the visitors’ book, the gentlemen there will, with 
their usual courtesy, show him the whole process; and he will then 
see and believe, and no more disparage a most useful article. I beg 
leave fully to endorse Mr. Henley’s truthful statement. In the list of 
submarine cables which are ail stated to be bad he mentions the 
Tasmanian. Now, Sir, an old friend of mine, Mr. Savage, went out 
with it in charge, and from a letter just received he says it has been 
successfully laid down, which can be proved by any one calling at 
the company’s office. Somuch for “ Insulator’s” statement. Truth, 
Sir, must bear itself out. Tuomas RapcuiFrs. 








SUBMARINE CABLES. 


Sir,—I will now refer to my last letter respecting the moat suitable 
cable for deep sea lines. The practical point to be considered in 
their construction is strength, combined with permanent insulation, 

The tests proposed are as follow :— 

“1. That the samples must be impermeable under a pressure of 
4 tons on the inch. 

2. That potassium be inserted in an inch of the core, which will 
quickly decompose, yielding an alkaline solution, on the slightest 
moisture reaching the centre. 

3. That a joint of the said core be made and tested, as above. 

4. That the smallest amount of insulating material (say }th 
diameter), that would sufficiently demonstrate the mode of con- 
struction, should be employed. 

As a guidance to those who wish to submit specimens, the samples 
that have withstood the above test were constructed on the following 
principles :—Thin, rolled sheets of pure gutta-percha, free from 
moisture, were rendered plastic by heat, and the core formed in a 
series of thin coats under great pressure, and rendered non-absorbent 
by curing, and coverings of collodion mixed with gum. 

When using india-rubber, I employed the purest and most elastic, 
rendered plastic, and treated in the same manner as gutta-percha; a 
protective skin of thick collodion and gum being placed next the 
wire, firmly adhering thereto, and thoroughly preventing the decom- 
posing influence that copper has on india-rubber, besides adding to 
the insulation and lessening induction. ‘The india-rubber is protected 
by an outer covering of gutta-percha and fibre, which is cured to 
.withstand heat and abrasion, producing a core of such power of 
resistance to the alteration of form, when subjected to pressure in the 
hold of a ship, that the india-rubber does not of itself possess. 

The time and place for trying the experiments will be duly an- 
nounced by advertisement. 

I may remark that, however perfect the insulation of a cable, it 
may be seriously injured in submerging. As a substitute for the 
ordinary process I employ a flexible cylinder iilled with hard wood 
balls and water, through which the cable passes. By pressure on 
the balls an increase of friction is obtained, which regulates the 
exit of the cable, without in any way injuring its electrical condi- 
tion any more than if it were payed out by hand. 

I trust that telegraphic engineers and electricians will not 
despair of having long lengths of deep sea cable permanently in- 
sulated. J. MacintusH. 

Jan. 18th, 1860. 





ALUMINUM, 


Str,—I take the liberty of drawing the attention of your readers to 
a matter of considerable importance, viz., the production of alumi- 
num, on which I venture a few observations and speculations that 
may, perchance, be found interesting by some. The new metal which 
we are considering will, I think, shortly come into much more ex- 
tensive use, for several reasons: first, it is light, being only about 
2} times the weight of water, ductile, and does not oxidise to any 
ay extent; in fact, it will not tarnish at common temperatures. 
The abundance of the ore, common clay, and the many valuable 
qualities which i I have drawn the attention of 
scientific men to its production during the last few years. There is 
but one great ditiiculty in the way, and that is the reduction of the 
oxide. Alumina (Al, O,) exists in exceeding abundance; it com- 
bines readily with oxacids, forming a numerous class of compounds 











(alum, for instance, Al, 03, 3S O,), which are of great importance in 
dyeing, calico printing, &c.; but such compounds as chloride of 
aluminum, in which oxygen has no part, are more difficult to form, 


because aluminum does not exist native, and chlorine does not | 


readily usurp the place of oxygen. To explain this further, let us 
take chlorine combinations with potassium. The symbol for potas- 
sium is K, for oxygen O, for chlorine Cl. Chlorine forms chlorates 
thus: with potash, which is oxide of potassium (K 0), the chlorine 
combines with oxygen. producing chlorie acid (Cl O;,) which, with 
K, makes chlorete of potash (K O, ClO; ); but when the potash com- 
bines directly with K it produces K Cl (chloride of potassium), 
which is a class of compound which we are most concerned to form, 


as we do, by that means, drive off the oxygen, and prepare the | 


potassium for manipulating under more favourable auspices. 

It is so with aluminum, a metal of a similar class. When it is at 
a red or white heat, hydrogen will not extract its oxygen, as it does 
with iron, reducing its red oxide, rust, to the metallic state again 


Heat does not reduce it, for not bricks ever show signs of the white | 


metal. Carburetted hydrogen never reduced it, for no clay gas- 
retorts ever show any metallic grains. The oxide of aluminum, 
alumina, appears not to be reducible, except by fusion with some 
other metal, such as potassium, or sodium, which has a stronger 


affinity for oxygen than aluminum has; or else by some process in | 


which it becomes mixed very intimately with carbon, and a very 
intense heat is applied, which some say has been successful. It is 
plain, however, to every one who has noticed various furnaces that 
neither with heat alone, nor, as shown above, with carbon and hydro- 
geu, can we, in any common process, accomplish the object. 1t will be 
seen from the foregoing, that the plan which tirst is suggested for the 
production of this metal is to make it from chloride of aluminum 
Al, Cl;), or combine it with any of the acids, not oxacids, such as 
uorine, iodine, bromine, &c. All the oxacids tirst oxidise and then 
dissolve metals: a sulphate of iron is a sulphate of oxide of iron; by 


using the alumina in combination with the other class of acids, we | 


should exclude this process of oxidation. I am not aware that 
aluminum exists anywhere, combined with such acids, except in 
Greenland, and there only with fluorine, forming fluate of aluminum, 
a mineral called cryolite. Lime has a much stronger aflinity for 


fluoric acid than aluminum has, so that the way is comparatively | 


clear to reduce the cryolite, but, as we hear so little of it, it 
would seem that the difficulties of the mining or transit are too 
great for it to be brought in any considerable quantities to this 


country. It might be suggested that fluate of aluminum could | 


be manufactured, as we have abundance of “ Blue John” (fluor 
spar, fluate of lime) in Derbyshire, and from this, by pouring 
on it sulphuric acid, fluorine might be extracted, which we should 
have to combine with the aluminum. ‘Then to reduce the fluate, 
sodium or potassium must be used. The whole process seems to me 
too expensive. I have, beforetime, often reduced sulphuret of iron 
by roasting (a stream of carburetted hydrogen going over it) in a 
very short space of time; and so it occurred to me that possibly the 


same process might at least make a protoxide of alumina, as it does | 
& , 


with some other metals; and this might be more easily etiected by 


other deoxodising substances, and be so reduced. After an hour of | 


such a process, at an almost white heat, I found that it had changed in 
colour from white to black. This somewhat raised my hopes, for we all 
know that most metals, even silver, when in a tinely divided state, 
have a black colour. I tried to fuse it by means of a blowpipe, 
charcoal, and a flux, but had no result worthy of note, thougia there 
did appear, at times, a few spangles upon the charcoal, of a metallic 


brilliancy. We know that alumina retains a small quantity of | 


carbon with great tenacity, but not at such heats as 1 exposed it to, 
and I cannot see any reason for its change of colour other than that 
of change in the proportion of its oxygen. May not this be a likely 
track for the adventurous experimenter to pursue? Most people 
have so long been accustomed to look upon clay as simply an earth, 
and nothing more, that the statement of its being principally a 
metal somewhat startles them. The idea that most of our Lancashire 
and Yorkshire factories and their chimneys and houses are mostly 
composed of metallic oxides is scarcely received. Some of the 
valuable properties of the metal under consideration I have already 
mentioned, and the many ways in which it might be made valuable 
to society may easily be conceived. Part of my speculations—for 1 
presume to call them by no other name—I have thus rudely thrown 
together that some one experimenting in a like pursuit may note 
them, I doubt not that the subject would be much more vigorously 
studied by many if its importance were rightly estimated. 
Priory Mills, Oldham, Jan. 7th, 1860, Joun Noron. 





SCIENTIFIC REPORTS OF PATENT CASES, 
S1r,—In proceeding to point out some of the essential characteristics 
of the publication which | submit ought to be prepared at the ex- 
pense of the Patent Commissioners, it appears to me important to 
begin by trying to draw a clear and intelligible distinction between 
the ordinary Law Reports and the proposed Scientific Reports of 
patent cases. 


Ist. Ordinary Law Reports.—To speak generally, the object of these | 


is to exhibit the various points of law and practice that have been 
settled from time to time by the different trials of causes. The aim 
has been to present an entire view of the law without restriction ; 
and this has involved a subordination of the science to the law in 
the form which the reports have taken, The consequence of this is 
that when a person consults a report for the purpose of determing 
some scientitic point in its practical reference to patent law, he tinds 
that he has to read a great deal more than is convenient to him in 
order to arrive at a conclusion as to the particular point he is in 
search of. What, again, is the consequence of this? One man is 
not persevering enough to reach his desired point, while another 
becomes mentally fatigued, and is liable to be diverted from the real 
point by the preliminary exercise of going over unnecessary ground. 

It is to be observed that I am not speaking of these features as 
defects in the existing reports when tried by the standard proposed 
by their authors. On the contrary, assuming the object they had in 
view to be right, their work has been well done. And it is conceded 
that their object has generally hitherto been regarded as right. The 
authors alluded to have for the most part followed the usually 
accepted forms of reports. 

But the question arises in my mind, are these accepted forms 
the best for the purposes? Are not the essential points of patent 
law progressive in the direction of the science rather than in that 
of the lav? Then why is the science to be subordinated to the law 
in the form of the report? Is it not found that cause after cause is 
tried without any new legal point of any importance coming out? 

Supposing, however, we have an efficient tribunal for trying the 
science of patent cases, supplied with adequate facilities for refer- 
ence to the science already tried in past cases, is it not reasonable to 
expect that the power of interpreting speci‘ications would grow with 
the growth of manufactures? And would not the conse juence of 
this be an improvement in the quality of specilicaticns, involving 
considerable advantages both to patentees and the public ? 

But in order to make this more clear it is necessary to show how 
the proposed change in the form of the reports is to produce the 
effect thus supposed. I will, therefore, now consider,— 

2nd. The proposed scien/ific reports.—Iin these the law would be 
subordinated to the science. That is to say, the practical features 
of the “ manufacture” in question would be prominently represented 
and made to form the groundwork of the report. 1 do not mean to 
say that the law should be ignored, but only that, instead of forming 
as it were the foundation of the building, it should form the super- 
structure. What 1 contend is, that, in the nature of things, the 
questions of science must precede the questions of law in all patent 
cases. The latter questions are necessarily founded on the former. 
Every patent must be for some new “manufacture” not in public 
use at the date of the grant of exclusive use. Then, clearly, the first 
question arising is, what is the “manufacture?” and the proper 
answer to this question cannot be given by a mere lawyer, because 
he is not sufficiently acquainted with the scientific facts ; nor by the 
mere manufacturer or scientific man, because he does not know 








enough of law. Still, the latter can give the first part of the answer, 
and then the former can finish it. 

So, again, as to novelty, the answer is twofold; but nevertheless it is, 
first, scientific, and secondly, legal. Then the first thing required to 
be exhibited clearly in the report is the “manufacture,” so that it 
may be recognised by a practical man, who often considers it to be 
caricatured in a court of law. For this purpose it would be well 
to begin with an accurate definition of the technical terms 
when they were open to misconstruction; also a kind of short 
history of the manufacture when required to convey a just idea of 
the precise position ogcupied by the invention ;—indeed, whatever is 
necessary to lay a clear foundation fora right apprehension of the 
real scope and limits of the invention ought to be wrst stated. And 
it will be advisable, for the purpose of indicating the proper estimate 
that ought to be formed of the case, sometimes to show the progress 
that hus been made in the manufacture since the date of the patent. 
But, in all cases, it is most important to mark clearly the real scope 
aud limits of the “manufacture” as it would be understood by a 
practical man; also the physical principle involved in it as a 
scientific man would understand it; and the point of patent law 


| clearly established by it as a lawyer would recognise it. 


Now, it may be necessary to say a word here about the mode of 
putting this information together. It may strike some persons that 
what is proposed would require a very lengthy statement of circum- 
stances in order to convey any real and available information on the 
points suggested. My own limited experience in preparing notes of 
cases for my own use in the way of easy reference, seems to have 
shown me that it is possible to condense the matter so as to bring 
the essential points within a much more narrow compass than » ould 
probably be imazined by those who have not had such experience. 
And from what I know of cases beyond my experience in the way 
referred to, there does not appear any reason to doubt the applica- 
bility of the remark to all cases. 

Of course it is admitted that a work of this kind would not be a 
book * for the million.” Neither is any book that goes much below 


, the surface of things. The object in view is to provide a record of 


scientitic decisions that shall form a guide to persons antecedently 
qualified by study and practical experience to judge of real govern- 
ing principles of physical law as applied to manufactures, and to 
refer cases arising on them to the proper heads of patent law. 

Such persons are but a small -ection of * the million,” it is true, 
but their combined authority and intluence over the destinies of the 
million are great, so that it becomes a matter of vast importance to 
strengthen them in sound principles of knowledge and practice for 
their future guidance. 

I must defer the mention of other characteristics of the proposed 
reports to another opportunity. Sutlice it for the present to remind 
your readers that the fundamental characteristics which have been 
mentioned so far are, firstly, that the scionce should precede the law; 
secondly, that the “ manufacture” should be exhibited ina practical, 
as distinguished from a logical, form. WuLLIAM Spence, A.LC.E, 

50, Chancery-lane, W.C., Jan. 17th, 1860, 








SELLERS’ OVENS. 
PATENT DATED 10TH JuNB, 1859, 

Fig. 1 is a plan, and Fig. 2 a horizontal trausverse section, of an im- 
proved oven, the invention of William Svilers, of Philadelphia, U.S. ; 
Fig. 3 is a vertical longitudinal section of tie same as far down as 
the fire doors, when it becomes a side e’evation, showing «also the 
end of the boilers for generating steam to drive the machiuery ; 
Vig. 4 is a vertical transverse section, and Fig. 5 is a front elevation, 

A, A, Figs. 2, 3, and 4, is the baking chamber, which is made in the 
form of a parallelogram, so as to correspond in shape with the two 
tiers of cars or pans B, B, B, B, These cars are provided with 
wheels for the purpose of entering and discharging thew; the upper 
side of each car is flanched to form a rail, on which the wheels of 
the car next above can run. They are placed in the oven to any 


| height that may be found desirable, each car resting ou the one 


below it, except the bottom one, which rests alternately on the 
pawls and rails, as hereinafter described. ‘lo maintain the cars in a 
vertical position and to sustain the rails, pawls and other machinery 
for entering and discharging the cars, six iron beams C, C, C, C, are 
provided, and are joined together longitudinally by the bars a, a, a, a, 
and transversely by the beams C', C', C!, the whole forming a 
frame which 1s sustained and attached to the outer framework 
A', Al, by the bolts 6, 6,6. The lower end of this frame C, C, C, 





| carries the rails 6! 6', which support the cars B, B, B, a3 they enter 


and leave the baking chamber as far as the centre beam C. Resting 
on the outer framework A', A', are two supports or journals B', B', 
carrying the vibrating beam D, D, to arcs, on which, by means of 
link-chains and bolts, are attached eight iron beams D', D!, D+, Do. 
These beams are jointed together at top and bottom, so as to form 
two separate frames Di, D', and D*, D*, capable of playing freely 
up and down inside the frame C, C, C, C, a distance of half an inch 
more than the car B, and at the lower end of the frame D®, D®, are rails 
d., d’, on which the cars B, B, are supported as they enter and leave 
the baking chamber after passing from the rails b!, b!, in the frame 
C, C, C,C. At the lower end of the frame D‘, D‘, are rails di, di, 
which support the cars B, B, upon their axle bearings, and lower 
them upon the rails J!, b', for the purpose of being discharged from 
the baking chamber. ‘To the frame C, C, C, C, are attached the rail 
pawls e, e, e , e', which support the cars B, B, when not resting upon 
the rails d!, d'!, d%, d%, or b', 6'. Motion is communicated to the 


| frames D1, D', and D2, D*, through the vibrating beam D, by means 


of water, oil, or other non-elastic fluid operating upon the piston in 
the cylinder E, causing the piston to ascend or descend as this fluid 
is admitted to one or the other end of the cylinder, and moving the 
beam D, by means of the cross-head E! and connecting rods 7; f- 
The cross-head serves also to operate the rail pawls¢, ¢, ¢', e', having 
on each end a projection which strikes the tail of the levers ', 71, and 
causing them to iaise the weighted levers g, g!, wnich are attached 
to the rail pawls, as shown in Fig.4. The shafts connecting the 
weighted levers g, g', Fig. 4, with the rail pawls are supported by 
the frame C, C, C, C. The rods connecting the levers /i, f!, with the 
weighted levers g, gi, are provided with an opening at the levers 
9, gi, equal to the amount of movement which this rod can have, and 
in this opening pins in the levers g, g!, work; this is for the purpose 
of allowing the levers g, g', to remain up, whilst the rods which 
raised them make another downward stroke, and enabling one rod to 
work both levers, one being at rest whilst the other moves. The 
levers f1, 1, are each provided with one tail piece, which serves to 
raise them by means of the cross-head E!, and with another at the 
same end, which serves to hold it up by means of the spring-catch 
h,h, as shown in Figs. 3 and 5. The cars are entered and discharged 
from the oven by means of the sliding-stop or pin Mm, Fig. 4, which 
slides in a guide supported by the frame C, C,C,C. The pin A! is 
operated by means of a wire rope or chain to which it is attached, 
one end of which is fastened to the wheel F, and the other passes 
over the carrying-wheels F4, F', at the back of the oven, and is at- 
tached to a weight shown in Fig. 3, which serves to take up any 
wear or expansion from heat. 

The wheel F, carrying with it the chain and pin Ai, is operated by 
means of the rack G and pinion H, and motion is communicated to 
the rack G by fluid under pressure in the cylinder I, operating upon 
the plunger j, The car at the top of the back pile or series, is 
transferred to the top of the front pile or series, by means of the 
hook on the end of the rack K, which rack is operated by the wheel 
Ki on the shaft &, the other end of which carries the pinion 
Hi gearing into the rack G, which operates the sliding-pin 4, as be- 
fore described ; so that the operation of transferring the top part of 
the back pile or series to the top of the front pile or series is per- 
formed simultaneously with that of entering a car into the oven. L 
is the door of the oven, which is opened and closed by tiuid under 
pressure being admitted to or discharged from the cylinder L!; and 
M is a frame outside the door to receive the cars as they are dis- 
charged from the oven, and on which they rest while being reloaded. 
As the cars are discharged with their load of baked materials, it is 
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necessary to provide a means of unloading them quickly, and this 
is done by attaching the frame M to the shaft /, 4, which is supported 
i: journals m, m, fastened upon the outer frame Aj, Ai. To the 
o iter end of the shaft /, J, is fastened an arm 4), 4, which is operated 
from the cylinder N through the cross-head, and connecting rods 
shown in Fig. 5. As fluid is admitted or discharged from this cylin- 
der, the frame M is turned up so as to discharge the contents of the 
car, or it is left horizontal, as shown in the drawing, ready to receive 
a fresh load. ‘he operating ttuid is admitted to the cylinders in 
which it acts by means of valves, which may be of various forms; 
they should be of the character known as slide-valves, and any of 
them in common use that can be nearly balanced will answer the 
purpose. ‘The pressure required may be obtained from a column of 
water, but I prefer to use oil taken from an accumulator, weighted 
to the proper degree, and supplied by force-pumps, as it is used by the 
oven, the same oil being worked over and over with very little loss. 
A clock of the character called alarm is placed in the position shown 
in Fig. 5, and must be so arranged as to set off at longer or shorter 
intervals, as may be desired, and in place of starting a bell, as is 
customary, the setting-off must liberate the hair-trigger /, with 
which it is shown in connection. 

tlaving thus described the various parts of the machinery of the 
oven, he now proceeds to explain the mode of operation. Supposing 
the machinery to be in a state of rest, and the car on the outside of 
the door ready to be loaded, as shown in Figs. 1, 2, and 3, the po- 
sition of the several parts will be as follows :—The rack cylinder ], 
Fig. 5, is full of oil, and the rack is up The cylinder Li, which 
works the door L is empty, and the door L is down, as shown by 
dots in Fig. 5. The vibrating beam-cylinder E is supplied with oil 
below the piston, and the cross-head KE! is up, ‘The tipping-cylinder 
Nis empty. The back pile of cars is resting on the pawls e, e, and the 
rail is down, ready to receive the car from the outside. The front 
pile of cars is up and resting on the rail di, d!, and the pawls e!, el, 
have fallen out of the way. 

Phe clock liberates the hair-trigger ¢, Fig. 5 of the door-cylinder 
Ll, when the valve opens by pressure of oil on the stem; the door L 
in going up strikes a bell-crank, the front end of which is shown at u 
in Fig. 5, and is attached to the valve of the rack-eylinder 1. 


12 NA 


thereby drawing the pawls into place under the bottom of the lower 


car of the front pile, and by thus arresting the front pile it allows 
the bottom car to descend half an inch free. The cross head when 
near to the bottom of its stroke also pushes down a long rod 0, Fig. 5, 
which is attached to a balanced lever p governing its own valve, 
thus gradually stopping its descent as the valve closes ; it also brings 
the bell-crank r into proper position to be struck by the stop 2 on 
the rack, the stop which had moved it in the first place having 
passed again without moving, these stops being hinged to the rack 
In such a manner as to give motion only in one direction. This long 
rod 0 also pushes down the lever of the valve of the rack cylinder, 
thereby opening the valve and giving oil to this cylinder and send- 
ing the rack up, thus forcing the bottom car of the front pile out on 
to the tipping frame M and running the top horizontal rack over 
into gear with the top back car. 
by the stop 3 and passes the bell-crank of the door cylinder Li, 
thereby moving the valve over shutting door, and resetting the hair 
trigger ¢; it strikes also, with the stop 4, the bell-crank of tipping 
evlinder N, thereby moving the valve open and tipping the car. The 
ascending rack also causes the stop 2 to strike the bell-crank r of 
the valve of the cylinder E, thereby giving water in the lower end 
of the cylinder by moving the valve over. The cross head now 
ascends, and passing m4 a short distance, say 6 in., strikes the springs 
A, h, and liberates the levers which held the pawls under the cars; 
these levers fall back, but the pawls remain in position under the 
ears, as there has been motion enough to bring the weight of the 
back pile on to the pawls, and the front one is already resting on its 
pawls. As the cross head continues to ascend, it will, when near 
the top of its stroke, lift up the front pile, thereby freeing it from 
the pawls, which will fall away; and, lastly, the cross head, by 
striking a stop on the long rod 0, will lift it up, moving its own 
valve slack oti, and stop as before, and at the same time will move 
the valve of the cylinder N, causing it to be exhausted and bring up 





This | 


bell-crank as it works pushes over the valve for exhausting the | 


evlinder I, and allowing the rack to descend. When this takes 
place, it pulls the car into the oven over to the back side, and also 


pulls the top car of the back pile on to the top of the front pile. | 


As the rack descends (when nearly at the bottom of its stroke) a 


stop 1, Fig. 5, on its side strikes and passes the bell-crank of the | 
valve of the cylinder E, thereby moving the valve over, and ex- | 


hausting the bottom end of the cylinder, and giving water on the top 


of the piston, thus depressing the cross-head, and lifting the car | ch k ; 
| joining the vertical ones to a large horizontal one S on each side by 


just entered until it strikes and lifts the whole of the back pile. As 
soon as the weight of the back pile is taken off the rail pawls e, e, 


they fall away, being moved by weight of levers g, g, and the bottom | 


car passes above them. The front pile of cars descends at the same 
time that the cross-head descends, and as the cross-head nears the 
bottom of its stroke, it strikes the levers f',/1, attached to pawls, 


menced. 
By abtering the size of the opening in the valves that admit the 


back car, and under the bottom of the top flanch of next to lower | 


The rack, when nearly up, strikes | 
been laid between the Channel Islands and France, making a third 








the car, thus leaving everything as when the first movement com- | 


S. 


into the main chimney by the flue Q, Fig. 3, its passage either way 
being controlled by dampers. In order to cool down the oven 
rapidly, there are two pipes T, T, Fig. 1, having dampers in them, 
which are placed over the top of each series or pile of cars; these 
pipes are converted with a fan operated by the machinery of the 
manufactory which will force a current of cold air into the oven, 
and drive the warm air into the flues until the requisite temperature 
is obtained. 


MANUFACTURE OF GAs HotpErs.—The prospectus has been 
issued of the Gas, Engineering, and General Ironworks Company, 
with a capital of £30,000. The principal object of this undertaking 
is the manufacture of gas holders and other requisites for the supply 
and distribution of gas in large towns. 

ForEIGN AND CoLontAL Jortines.—A telegraphic cable has 


line of submarine communication with that country.—Arago, on his 
dying bed, entrusted his friend M. Baral with the task of editing his 
works. ‘This arduous task has been completed. At the last meeting 
of the Academy, M. Baral presented the sixteenth and last volume 
of Arago’s works to that learned assembly.—The Imperatriz arrived 
at Ceylon on the 15th ult. (59 days 11 hours from Liverpool), and 
on Christmas Eve a telegram was sent off, announcing the successful 
laying, by Mr. Gordon (of the tirm of Newall and Co.), of a cable 
from Singapore to Batavia (a distance of about 600 miles). Mr. 
Newall had left Aden on the 13th, in the Imperador, for Kurrachee ; 
and we may expect to hear shortly that this portion, also, of the 
electric wire has been laid. India and Australia will soon be in 
telegraphic communication with England.—M. Kuhlman asserts 
that the use of iron nails in building wooden ships is one of the 
chief causes of their decay, The rotting of wood is a process of slow 
combustion, and M. Kuhlman considers that the iron nails act as 
carrlers for oxygen, and introduce it into the substance of the 
timber.—The French public is bestowing some interest, and some 


| capital too, upon the Isthmus of Nicaragua. A company, composed 


fluid to the cylinders, the speed of each part may be varied without | 


thereby affecting any of the others, and great speed may be attained 
in each part without shock or jar. 


| woods on the spot. 


In order to apply the heat to the oven, the fire is placed imme- | 


diately below the baking chamber, as shown in Figs. 3 and 4, the 
tues R, R, for carrying off the gases, having their openings below 
the door of the baking chamber, so that none of the deleterious 


products of combustion can enter this chamber, and it becomes | 


unnecessary to have a tight partition between the tire and the baking 
chamber. The patentee prefers making the flues of cast-iron 


means of sand joints, the lower end of the vertical flues resting on 
the side of the oven, the joint allowing sufticient for expansion and 
contraction, ‘The two horizontal tlues are carried down at the back 
of the oven, as in Fig. 2, and are jointed together at the bottom 
when they can either pass under the boiler, through the flue P, or 


of eight or ten of the cae shipowners of Marseilles (Sicard and 
Co.), has bought the landed property included in the grant, and are 
about to work mines, and establish a commerce in ebony and other 
y This society also purposes to establish an 
European colony at Nicaragua. Two ships, the Julius Cmsar and 
the Seine (the latter a steamer), left Marseilles on the 9th of 
December with 130 passengers, principally engineers, chemists, 
and workmen of all descriptions. A second company is in formation 
at Marseilles for making a railway on the Isthmus of Rivaz, a 
tongue of land which separates the Lake of Nicaragua from the 
Pacitic.—It is stated that a new percussion rocket of the most 
destructive powers, and having an immense range, is now being 
tested at Vincennes.—The Patrie, speaking of the intention of the 
French Government to establish a line of steamers between France 
and India and China, says that the necessity of passing through 
Egypt has been decided on, and that the principal Fine will be from 
Suez to Shanghai, the latter place being the grand silk mart. 
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TO CORRESPONDENTS. 


*,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, &c., to send their naines and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
vende s will agree with us, should be excluded as much as possible from this 
column. 

J. H.—Refer to any of the following books, and you will doubtless obtain full 
inf rmation on the subject named in your note:—** Report on Iron Appli- 
cable to Railway Structures,” 2 vols, jol. ; “ Fairbairn on Iron (Cast and 
Wrovoht),” royal 4to ; ** Hodgkinson's Experiments on the Strength of Beams 
and Girders” (Manchester Memoirs) ; ** Tredgold on Cast Iron,” by Hodg- 
kinson ; ** On Crones and Machinery,” in Weale’s Series, by Joseph Glynn, 
F RS. The above aveall good works, In Mr. Glynn's book plain rwes are 
piven for calculating the strength of beams, Probably you may sind some of 
the above in your Free Library. 

G. P.—Of course it would be safer for you to have a conductor on your stack, 
A $th copper wire rope, with a sharp pointer, and fastened to the stack by 
copper claaps, would do very well, Some fancy insulating clamps, but this is 
a mistake. The conductor is not expected to take the whole charge of electri- 
city, but simply to assist the Lss perfect emducting power of the mass. The 
capacity of the conductor is small, and were it overcharged, a glass insulator 
would present a merely momentary resistance to the fluid, but sufficient, pro- 
bably, to insure the destruction of the stack, The fluid will choose the metal, 
and pass by it to the extent of its conducting capacity; the plus, which may 
be harmless, must go by the stack. 

W. R.—// you address a letter to Captain Galton, R.E., Board of Trade, it 
will reach the Commission about which you make inquiry. 

J. H—IJt is o very hard case, no doubt, if you are obliged to pay the royalty ; 
but we think you have your remedy against the seller of the machines. If a 
person sell his patented machine to you, he gives you also the power to use it, 
aad if he afterwards discover that he has inj ringed another patent, his duty is 
to relieve you srom all responsibility. His proposal that he should pay one- 
Jourth and you three-fourths of the royalty demanded by the rightful inventor, 
is, to say the least of it, a very impudent one, It is a pity you did not take 
the guarantee he offered on purchase, as that would have settled the matter ; 
nevertheless, we think you have a distinct claim on the seller of the machines. 
It would be well, perhaps, to give particulars, for the benett of others. 

L. H.—Yow will find a description, with illustrations, of Hughes’ Printing 
Telegraph, in vol. vi., page 466 of The ENGINEER. We cannot tell you if 
any one in Bagland manufactures these instruments, 

W. H.—ZJt is not necessary that you should take anybody with you so fur, or 
that you showd make your purpose known to the parties. We think you 
cannot do better than see Mr. Benjamin Fothergill, Queen's Chambers, Mau- 
chester, and ask hig advice, 

JORDAN'S SLATE-CUTTING MACHINERY.—Can any of our readers favour us 
with the address of tris gentiewan who is, we believe, the inventor of the 
machinery used atthe Penrhyn Quarries, near Bangor ? 

Supscriper, who asked for a metal varnish, is requested to send his address 
and we will forward him replies we have received, 

B. Lort.—The quantity of gas you can condense in a globe will depend, of 
course, entirely upon the pressure brought to bear on the operation, It is not 
probable that you will find the limit in your practice. Many years ago gas 
was delivered, condensed, in portable holders, but the system did not, by any 
means, answer, —_— 
CEMENT FOR JOINTS. 

(To the Editor of The Engineer.) 

Sir,—Would you, or any of your numerous correspondents, be kind 

enough to inform me what kind of cement is best for making the joint of a 

chemical vat or pan. I have tried rust and all other kinds I can think of, 

and not one of them will stand, I believe soda is the article boiled in the 
pan. A Constant SUBSCRIBER. 





STEAM ENGINES. 
(To the Editor of The Engineer.) 

Sir,—lIs there not a mistake in Mr. J. F. Spencer's letter of the 10th inst. ? 
A cylinder of 2 ft. 6 in. stroke by 21 in. diameter contains about six cubic 
feet. Now, with 181 ft. of steam per minute, and 60 revolutions, and 
cutting off at one-fourth of the stroke, each stroke receives 1} ft. of steam, 
and therefore I take it Mr. 8.’s letter should read (page 22, third column, 
and from the seventh line), “‘or 3 cubic feet per revolution, or 14 cubic 
feet per stroke ; this supply of steam per quarter stroke (cutting off at one- 
fourth) will give the required expansion,” &c. INQUIRER, 


Jan, 18th, 1860. occee 
ARTIFICIAL LIGHT. 
(To the Editor of The Buyineer.) 

S1r,—Perhaps some of your numerous subscribers may be able to inform 
me of a powerful, steady, and easily-managed light, and where such an one 
may be procured. The light is for some extensive tidal works that require 
to be proceeded with by night as well as day, The electric light would do, 
but it is, 1 am afraid, very uncertain in its action and not to be relied upon. 
The Fitzmaurice Light, of which so much was heard some time ago, has 
disappeared, leaving its value undetermined; but there are, doubtless, 
others suitab'e, and of which I may be informed, if you will kindly allow the 
insertion of this letter in your next issue. T. 

40, Sutton-street, Belvedere-road, London, Jan. 19th, 1860. 


RAILWAY TRAIN SIGNALS. 

(To the Editor of The Engineer.) 
Smr,— Referring to your note attached to above, please read “‘ Government 
mail guard killed,” not “ train guard,” I also stated that every carriage 
or compartment could be fitted with simple instruments of communication 
for passengers. The cord system has been objected to, owing to the 
i slack 'y and the great friction against pulleys or guides, 
and the liability to entanglement in a train of, say, thirty or forty carriages. 
In the system [ referred to this is completely obviated. 

Renfrew-street, Glasgow, Jan. 16th, 1860. A PRacticaL Man, 

| Let the system have a fair trial, better far than all preliminary objections.| 


PROPORTIONS OF STEAMBOATS. 
(To the Editor of The Engineer.) 


§1rk,—Will you be good enough to state in your columns your opinion as to 
whether you consider paddles of 7 ft. 6 in. diameter by 2 ft. 9 in. breadth 
in good proportion for a boat of 11 ft. by 70 ft., flat-bottomed, and drawing 
2 ft. of water? 

I propose twelve floats 2 ft. 9 in. by 12 in. to each paddle, bottom float 
drawing 10in. If you do not approve of these, will you give what you 
recommend ? 

Also the pressure at which I may work an upright boiler of 4 ft. internal 
diameter, 4 ft. 6 in. exteanal diameter, and 5 ft. high, plates 7-16 in. and 
3-8 in. respectively. INQUIRER. 
[The proportions appear to be very fair. The boiler will, if properly made, 

safely bear any pressure below 150 lb. per square inch.] 


HOMOGENEOUS METAL FOR SHIP-BUILDING. 
(To the Editor of The Bagineer ) 

Sik,—Perceiving a paragraph, which is going the round of the newspapers, 
respecting the Birkenhead Steam Launch having proved a failure, we beg 
to say, through your journal, that two boats have been constructed for Dr. 
Livingstone’s expedition ; one of puddled steel plates—the other of Howell's 
Patent Homogeneous Metal Plates. It is the former of these which has 
proved a failure. in consequence of corrosion ; the latter from ill-adapted 
construction. We beg to hand an extract from Dr. Livingstone’s letter, 
addressed to J. Aspinall Turner, Esq., M.P., approving of the homogeneous 
metal plates :—*: The steel plates (Howell's Homogeneous Metal) are an 
excellent material for a hot climate; they seem not to rust at all except 
when kept wet or dry alternately, as on deck.” 

It is important that the public should understand this particularly, as the 
“*Ma Robert” launch was the first ever built of Howell's Homogeneous 
Metal Plates, though we are happy to say it is not the last. 

SHoRTRIDGE, HOWELL, AND Co. 





Hartford Steel Works and Rolling Mills, 
Sheffield, Jan. 17th, 1860. 





MEETINGS NEXT WEEK, 

INSTITUTION OF CivIL ENGINEERS—Tuesday, Jan. 24, at 8 p.m.—* De- 
scription of the Works aud Mode of Execution adopted in the Construction 
and Enlargement of the Lindal Tunnel, on the Furness Railway,” by Mr. 
F. C. Stileman, M. Inst. C.E. ; 7 

Society or Axts—Wednesday, Jan, 25, at 8 p.m.—‘‘On the Rise and 
are of Steam Navigation in the Port of London,” by Mr. P. L. Sim- 
monds. — 

Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and wnder is 
half-a-crown ; each line afterwards, sixpence, The line averages nine words ; 
blocks are charged the same rate for the space they jill, All single advertise- 
ments from the country must be accompanied by stamps in payment, 

THE ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. Od. 
Yearly (including two dowble numbers), £1 11s. 6d. 

If credit be taken, an extra charge of tiwo shillings and sixpence per annum 
will be made. 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD LuxtoN; ail other letters and 
communications to be addressed to the Bditor qf THR ENGINEBR, 168, Strand, 
W.C., London, 
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THE NEW FRENCH POLICY. 


THE latest of those pre-eminently great inventions, by 
which manufactures and the means of communication may 
be said to have been revolutionised, and an immense impetus 
given to commerce, was the electric telegraph, and that is 
now twenty years old. Great as has Som our material 
progress and the aggregate amount of invention, since 
Cooke and Wheatstone’s wonderful wires were first worked 
commercially between London and Slough, our advance in 
these respects has been chiefly in the development and 
extension of what had been invented and proved practicable 
before 18:0. We have discovered nothing since that period 
to supersede the railway and locomotive, the steam-ship, 
the electric telegraph, the power loom, the self-acting 
mule, the calico-printing machine, the planing machine, 
the blast furnace or the rolling mill. Our neighbours, the 
French, might, had they chosen and had they been prepared 
to have done so, have made the same use of these means of 
production and communication as ourselves. We could not 
look, however, for much energy in such matters when, as 
late as 1834, a French minister, M. Thiers, who had wit- 
nessed the successful working of the Liverpool and Man- 
chester line, reported to his Government that “railways were 
only toys for the curious, or means of transport in certain 
exceptional cases only.” Although a few short mineral 
railways had been authorised and constructed in the south 
of France, between 1823 and 1837, it was not until the 
latter year that the two short lines from Paris to Versailles, 
the two first passenger railways in France, were conceded. 
When, in 1838, we were opening our London and Birming- 
ham, Great Western and London and South Western lines, 
the French Government were just authorising the Stras- 
bourg and Bale, Paris and Havre, and Paris and Orleans 
lines, the first French railways of any extent; and no line 
of 200 miles in length was authorised before 1842. The 
French were as tardy in their adoption of the electric 
a and their lines were not opened for private cor- 
respondence before 1851, only two months before the open- 
ing of our Great Exhibition. Apart from the general 
political obstacles in the way of manufactures and trade, 
the French law which makes compulsory the division of 
property at the death of the proprietor, among his heirs, 
has, perhaps as much as anything else, tended to paralyse 
industry in France, at least in branches of production 
requiring the aid of extensive capital. At many of the 
chief French manufacturing towns, establishments which 
had required a lifetime to bring them into prosperous 
operation, have been broken up on the death of their 
founders,—the workmen, skilled by long practice, turned 
adrift, and the machinery sold for one half its cost price— 
in order that the proceeds might be divided among the 
heirs. Under such a state of things, even if there were no 
other as unfavourable, no manufacture could become per- 
manently prosperous. ‘The iron production of France, 
whilst we were turning out upwards of 3,000,000 tons 
yearly, only reached 591,590 tons in 1847, since which 
period it has considerably declined. 

In all this time, however, whilst we have been developin 
and extending the application of machinery really invente 
many years ago, the French have had the benefit of our 
example, and with the removal of certain commercial 
restrictions, they would be now prepared to compete suc- 
cessfully with our own manufacturers and engineers, in 
many markets now occupied almost exclusively by our- 
selves. Labour is much cheaper, although what we regard 
as the necessaries of life are much dearer, in France than 
in England. Nor, whilst we are forced to admit the supe- 
riority of French workmen in every department of manu- 
factures in which dexterity and anything like taste are 
required, can we affect to deny their ability to compete 
with our workmen in the coarser and heavier branches of 
industry. With the advantage of a more workable quality 
of iron, the French forges and rolling mills have produced 
work which we have never been able to rival. This is 
particularly the case with their rolled iron beams. Wide 
thin flanges come out of their rolls with a sharpness and 
soundness which our Staffordshire ironmasters would give 
something to be enabled to imitate. The two enormous 
wrought iron plates exhibited at the Exposition Universelle 
in 1855—one, rolled at the Montataire Company’s works, 
26 ft. 3 in. long, 4 ft. 11 in. wide, and % iu. thick—sur- 
passed anything of the same kind sent from England. 
Some of the French machine tools would do no discredit to 
Manchester or Leeds. Much of their locomotive work is 
very good; that turned off at the new works at Graeffen- 
stadten, near Strasbourg, is especially so. Mazaline’s exten- 
sive works at Havre supply the French navy and merchant 
steam marine with engines of the largest class and of ex- 
cellent workmanship. Agricultural machinery of the 
most approved kind is being rapidly introduced in Frauce, 
and everything is being done to encourage its rapid pro- 
duction there. In steam navigation, the Messageries 
Impériales have already as many steam vessels, of as great 
aggregate tonnage and power, as are owned by the Penin- 
sular and Oriental Company. Extensive ‘l'ransatlantic and 
Oriental lines are about to be established also from Havre 
and Marseilles. 

The liberal policy which the Emperor of the French has 
just announced, although it will not take effect before the 
middle of 1861, must have a powerful effect in raising 
France to the rank of a great manufacturing and commer- 
cial nation—to an eminence, perhaps, like that already at- 
tained by Great Britain. ‘The prohibitive or restrictive 
duties heretofore levied in France upon the raw materials 
of manufacture, and which have so checked industry and 
production, are at last to be removed. The decree of 
October 17th, 1855, which authorised the importation, duty 
free for three years, of wrought-iron to be manufactured 





the exports of French machinery from some 10,000 tons 
weight in 1850 to 20,000 in 1858. During the period in 
which this decree was in force, French pig-iron was quoted 
in Paris, in some cases, at 40 per cent. above the price of 
Scotch metal, duty paid ; whilst the French iron manu- 
ture was all the time in a most languishing state, But on 
the expiration of the period, the check to those manufac- 
tures, which depended upon the free importation and low 
price of iron, was so great, and the demand for all kinds 
of iron fell off to such an extent, that French pig metal de- 
clined 15s. a ton, Some improvement has since taken 
place, and even large Russian and Roman contracts have 
been taken by the manufacturers in the north of France, 
in the face of, English and Belgian competition. A para- 
graph has just appeared in the French papers which states 
that “A circumstance of recent occurrence proves the 
progress which French industry has made, not only in the 
construction of carriages and the general rolling stock of 
railways, but also, which is more important, in the fixtures, 
such as rails, chairs, &c. The Roman Railway Company 
was about to make a contract for the supply of all its mate- 
rials with the principal firms in Belgium, such as Prud- 
homme at Nivelle, and Pauwels at Brussels. But the re- 
presentatives of French industry, MM. Schneider, Benoist 
d’Azy, Cail, Parent and Schaken, André Keechlin, &c., on 
learning that the contract with the Belgian houses was 
about to be concluded, held a meeting, and agreed to make 
a joint proposal to supply all the materials for the Roman 
railways, estimated at about twenty-two millions of francs, 
on conditions more advantageous than those offered by the 
Belgian companies. We learn that the directors of the 
Roman railways, at a recent sitting, have accepted the 
offer of the French ironmasters.” 

The gradual extinction of the duties, which have been 
levied upon the plea of “ protection to home industry,” and 
the extension of the means of communication throughout 
the French empire, must raise that country more nearly to 
a commercial equality with our own than has been com- 
monly supposed possible. If the cotton manufacture of 
Alsace can never rival that of Lancashire, the Rive de 
Gier, Creusot, Alais, and Anzin, may attain as great an 
importance in the iron and machine trades as that enjoyed 
by our own great centres of similar industry. ‘The French 
railway system will soon extend on one side across the 
Rhine at Strasbourg, and on the other to Madrid; whilst 
its extension either under or over the Alps will be effected 
within a few years. For the want of sufficient internal 
communication the average price of coal employed in ma- 
nufactures throughout France is double at the place of 
consumption what it is at the place of production. A 
report by the Administration of Mines notes some remark- 
able facts of this kind, “It has been found, for example, 
that more than the half of the departments which consume 
the coal of the Loire, pay four, five, and six times the price 
it may be purchased for at the pit’s mouth.” ‘The Orleans 
Railway Company, for example, pay 36s. a ton for coke, 
The report arrives at the conclusion that this disadvantage 
does not arise from the high price of fuel, or from the ex- 
pensive mode in which the mines are worked, but from the 
insufficiency of the means of communication. 

To whatever pitch French prosperity may attain under 
the new policy now announced, we as Englishmen have 
no occasion for jealousy. On the contrary, we believe that 
the progress of one nation must react beneficially upon that 
of others ; at least of those with which commercial relations 
may exist. We do not pretend to speculate upon the 
ulterior objects of the French Imperial mind ; we take the 
new declaration as we find it; but if it be 8 ny by the 
true impulses of the liberal statesmanship which its profes- 
sions imply, we may look for even greater reforms in the 
affairs of France. The time may come when the Emperor 
will see his way to the abolition of the conscript and passport 
systems, to the reduction of his vast military establishment, 
and to the acknowledgment of the right to a = of the 
press and of individual speech such as his people have 
never before known. 


THE OVERLAND ROUTE, 


THE Peninsular and Oriental Company’s Indian passengers 
appear to have frequent occasion for complaint, if we are 
to judge from the letters which appear every few weeks in 
the daily journals, detailing cases of over-crowding, scanty 
and inferior fare, &c., on board of the steamers running 
beyond Suez. An outward passenger, who, it appears, left 
Southampton in October last, writes from Galle, a month 
afterwards, to the 7imes, setting forth the sad discomforts 
to which he, in company with some 150 others, were sub- 
jected by being crowded together on board the Nemesis, in 
a 17 days’ voyage down the Red Sea and through the 
Indian Ocean. ‘The writer, who subscribes himself “ One 
of the Sufferers,” rates the Nemesis as a 2,400 ton ship, 
although she registers only 2,018, Even at this figure 
she is not a small vessel: she is hardly two years old, and 
is one of the twenty commercial steam-vessels, upon the 
British register, of a length of 300 ft. and upwards—the 
Nemesis being 301 ft. long, and one of the largest ships in 
the Peninsular and Oriental service. It is a little remark- 
able, therefore, that so large a vessel should be overcrowded 
by “117 first-class passengers, many children, and 25 
second-class,” the number carried on the trip in question, 
One of the Royal Mail Company’s vessels, perhaps a few 
hundred tons larger, recently carried 211 passengers from 
Lisbon to Rio de Janeiro, and we have chronicled the case 
of a United States mail steamship of 1,800 tons, on a 
voyage to the tropics, with 893 souls on board! 

Lowever, we do not doubt the discomforts of a voyage 
down the Red Sea, with even 150 passengers or so on 
board a 2,000 ton steamship. It is generally known that 
the accommodations and general management of the Com- 
pany’s vessels are considerably better on this side than on 
the other side of Suez; for the reason chiefly, as we believe, 
that a wholesome competition is maintained in the Medi- 
terranean by the vessels of the Messageries Impériales. 
We are well aware that the French boats are not as good 
as those of the English line, yet the fact that there are 


into machinery for exportation, had the effect of increasing | French boats at all on the route is a great reason for the 








_ from Southampton to Calcutta. 
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superiority of our own. It is about the same distance from 
Southampton to Alexandria as from Liverpool to New 
York, and the fare is only £4 more to the Egyptian than 
by first-class steamships to the American port. But, beyond 
Suez (and £7 are charged for a ride of 204 miles across the 
Isthmus), the fare is £65 for the 4,757 miles to Calcutta. 
Whilst we may commiserate the passengers—crowded, in 
some cases, five in a cabin, with but 128 cubic feet of space 
each, with the ports closed—in their voyage down the fiery 
Red Sea, we should recollect that, from the absence of com- 
petition, this is still the only mode of getting to India, in 
anything less than two months and a half. We have had 
steam navigation to India for many years; yet, whilst the 
distance is But twice and ahalf as far as to New York, the 
cost, by first-class, is four or five times as great, and the 
time consumed four times as long. And, whilst the emi- 
grant may cross the Atlantic comfortably ina staunch and 
well-found steamship, for from £8 to £15—there is no 
second-class, except for servants, on the through route 


The writer from on board the Nemesis remarks that 
“Competition in any shape would be hailed with joy, and 
supported with fervour by all Anglo-Indians, That it will 
arise we cannot doubt, and whether in the shape of the 
Great Eastern, running round the Cape in 32 days, 
or other vessels on this line, no one who sees the rush of 
passengers to and fro could doubt it would pay well.” 

There have, for some time, been rumours that a French 
service would be established between Marseilles and Alex- 
andria, and between Suez, Galle, and Shanghai. At last, 
as we learn from the Paris correspondence of one of the 
morning journals, “The draught of a bill for the esta- 
blishment of a line of steam-packets between France and 
China has been laid before the Council of State. It is pro- 








posed that the steamers shall sail from Marseilles to Alex- | 
andria, and from Suez to Shanghai. ‘The first part of the | 
service is to be performed by the steamers of the Messa- | 
geries Impériales Company ; the second by a new company 
to be formed for the purpose, with a subsidy from the 
French Government. The establishment of such a line has 
become absolutely necessary since the expedition to China 
was decided on.” 

It is to be hoped that, under the new policy to be adopted 
by France, this undertaking may succeed. We do not sup- 

ose that the Peninsular and Oriental Company would lose 
Yy competition, unless for a comparatively short time 
during which matters were accommodating themselves to 
the new circumstances, Competition, especially upon a 
route where fuel is so dear, will have the best effect in 
stimulating those reforms in marine engineering which 
have been so long in obtaining recognition. Steam-vessels 
furnishing increased accommodation will be run at less 
cost, and Indian passengers will have the benefit of it in 
lower fares. We shall have, let us hope, some means by 
which those who cannot afford to pay £102, can reac 
Calcutta comfortably in 40 days for £40. A rival 
Australian route by Panama, the establishment of which 
is at the most but a question of time, will still further 
expedite the transit, increase the number of passengers, 
and lessen the fares. At present, about one-third of 
the enormous expenses of the Peninsular and Oriental 
Company is for coal, the cost of which is hardly more 
than half covered by their heavy mail subsidy. Although 
the ships are run at the slowest tolerable speed, at 
least, beyond Suez, the consumption of coal is at the un- 
reformed rate of from 44 1b. to 6 lb, per hourly horse-power. 
Experience is constantly proving how these rates may be 
diminished by more than one half, whilst there is increasing 
reason to believe that good coal exists in Asia and Aus- 
tralia, which can be obtained at a comparatively moderate 
cost for freight, According to the report of the coal trade, 
coal from Japan “has been tried with great success on 
board some of the steamers abroad; but it is reported not 
to have been shipped in any quantity.” The steamers in 
the Australian coasting trade certainly do not send to 
England for their coal. The Newcastle Coal and Copper 
Company deliver coal at their staiths at Newcastle, 70 
miles from Sydney, at 12s. a ton, and at Sydney for 
18s. a ton, ‘These coals are exported to India, China, and 
even to California, and are mined at the rate of some 4,000 
or 5,000 tons weekly. Excellent coal has been discovered 
also at Bellambi, 40 miles south of Sydney. We have 
understood that the Peninsular and Oriental engineers 
could not use these coals; yet we have not the least doubt 
that, under a brisk competition with a rival line, they would 
soon be able to make such fuel answer very well, just as 
our railway locomotive superintendents have learned to 
burn coal instead of coke, where, five years ago, they would 
have said that the former fuel could never be burned suc- 
cessfully in locomotives. We have no doubt whateve: that 
the Peninsular and Oriental Company would be able, if they 
had now to set up their fleet anew, with machinery o. the 
latest kind, to save £400,000 of their present annual out- 
lay of nearly £650,000 for coal; whereas, their great mail 
subsidy is much less than this saving, or £368,589. Engi- 
neers have reason, therefore, to look with much interest 
upon the movements going on with reference to our foreign 
and colonial steam service, since an increase of competition, 
which is now so probable, is more than all else likely to 
hasten those improvements in marine eogineering which 
need only adoption on a large scale to prove their immense 
value and entire practicability. 








THE STEAM PLOUGH. 
A Goop climate and a good soil will not always give good 





crops, unless the culture be also good. As for our English 
climate, we must take it as it is. 


that will meet even this condition, although there are very 
few which will not do so after more or less mechanical 
treatment. Another great purpose of the soil is the supply 
of certain mineral elements essential to the growth and 
maturity of plants. Wheat would not stand, for instance, 
but for the firm enamel which protects its stalk, and 
which, when divided so as to expose a sharp edge, will cut 
almost like a knife. This enamel is chiefly silica, which 
must have existed in the soil on which the stalk was 
grown, and if the stalk be burnt all the silica will be 
found in the ashy residuum,—the ashes left, after burning a 
plant containing all the mineral elements which originally 
left the soil to enter into the structure of that plant. 
It is in a study of soils—and the study is not diffi- 
cult—that agriculturists may know the exact nature 
of their land, and, with proper regard to climate, what it 
can grow and what it cannot grow. They can learn in 
what elements it is deficient, and are often enabled, by 


a little sanding of clay soils, or by claying light soils, as | 


well as by manuring, to bring very refractory land into 
profitable cultivation. Farmers have made vast progress 
in knowledge of this kind, although there was a time, and 
it was not so very long ago either, when to have pro- 
pounded the simplest theories of the nature of the soil 
would have brought ridicule upon the propounder. At the | 
present time, however, whilst there is no question of | 








wheat in England was 81s. per quarter, a large amount of 
American capital was diverted from its accustomed channels 
into extensive prairie farming; and, although the stimu- 
lant of high prices was in a comparatively short time re- 
moved, the influence of this movement was altogether 
beneficial, both to the individuals engaged in it and to the 
country at large. In England, where capital is more 
abundant, where the risk is less, and where our agriculture 
awaits only energetic and organised management, there is 
even now as great an inducement to the undertakings of 
which we speak. No one can estimate the changes to 
which such a course would lead. More than one million 
horse-power of steam engines, and more than ten millions 
in value of improved agricultural machinery might then, 
as we believe, be profitably employed. Our agricultural 
engineers, who have already associated themselves together 
for the sale of their machinery, might, we have no doubt, 


| advantageously go a step further, and effect the organisation 


of an agricultural company, “ Limited,” to become, as we 
believe it would, the parent of innumerable profitable 
undertakings of the same character. 


THE PATENT LAWS. 


WE have never understood why an inventor has a less 
exclusive right to reward for his inventions than that en- 


the value of manures, and no want of assiduity on the | joyed by the author in respect of his works. There can 
part of Baron Liebig and Mr. Mechi in urging their ne- | be no invention without novelty—without something 
cessity, we are inclined to believe that the modern school | which did not exist before. An invention being supposed to 
of agriculture is entailing needless expense upon our ! possess useful novelty, a new source of wealth is created. 


farmers, who, in their passion for sulphates, phosphates, | 
and fixed ammonia, are sending altogether too much | 
money to Peru. We believe that a proper mechanical | 
treatment of our clay soils will do more to increase our 
national production than all the guano of the Chincha 
Islands can ever accomplish. What is wanted is the 
breaking and thorough comminution of our heavy lands to 
a depth of from 18 in. to 2 ft., when they will absorb 
ammonia from the atmosphere, and if anything more is 
needed it is cheaper to procure sand than guano, whilst as 
for sulphates and phosphates, we must learn to collect and 
apply our town sewage. Potatoes are grown upon the 
barren sands of Ayrshire, with no other nutriment from 
the soil than that supplied by a dressing of the liquid 
sewage of Glasgow. Uur clays, which are generally much 
deeper than any cultivation is likely to extend, contain 
unknown stores of fertilising elements, the value of which 
has been proved on the ‘I'weeddale estate, and at Lois 
Weedon and Woolston, as well as on many farms in other 
parts of the kingdom. 

Say what we may of steam ploughing, its great value is 
in the opportunity which it affords of opening the soil to a 
depth altogether unknown in the agriculture of the past. 





The power of exerting a draught of 25 ewt., at 34 miles an 
hour (some 26 “ effective” horse power), is one which is not 
merely a matter of increased acreage, nor does the com- 
parison end with that of the cost of coal and wire rope on 
the one hand, and of feed and attendance on the other. 
For, more than this view discloses, the steam plough does 
what the horse plough can never do, limited as it practi- 
cally is to 6 in. furrows, in heavy land. 
that farmers have yet got beyond the comparison of the 
two systems by the superficial area of work done and the 
outlay required in a day's ploughing. 
contrast is already sufficient to decide the question in 
favour of steam, but the advantages of steam power are not 
even then so great as to induce every tenant of a moderate 
or even a large holding to put his hand in his pocket for 
from £500 to £800, required for an engine and tackle. 
In time, however, he will come to understand that the steam 
plough will bring up something a foot down in the clay 
which is quite as good as guano—and he will he discover 
that the soil which has in some places been cropped 
for nearly a thousand years without “ fertilisers” is 
good for another thousand if it be brought to day- 
light, and if the millions of pores and interstitial spaces 
—which are nature’s own lungs, and which must exist 
in some shape wherever there is growth—be allowed 
to breathe the air, the vital food of plants, charged with the 
carbonic acid and ammonia which, with water and a small 
quantity of inorganic matter from the soil, make up the 
whole substance of vegetable growths. To a plain farmer, 
this must be translated as meaning that his heavy lands 
will feed ali the crops which can stand upon them, provided 
the soil be thrown open, so as to allow the air, the rain, and 
the roots to come together, deep below the surface. Per- 
naps no soil on the globe would be richer than one com- 
posed of the clays and sands of this island, mixed, and 
thoroughly pulverised a footideep. In soils which are 
already identical with what such mixture and treatment 
would produce, eight and nine quarters of wheat have 
been raised on the acre; and, it is only a simple calcula- 
tion which proves to us that if the best husbandry were 
extended over the whole area now under cultivation in 
Great Britain, our grain crops, and our production of 
beef and mutton would be doubled. Something like 
50,000-horse power of agricultural engines are already at 
work in the kingdom; but their employment in the barn- 
yard bears no comparison in productive value to that 
which would attend their removal to the field. 
Notwithstanding the independence and exclusiveness of 
the landed interest we believe that agriculture is yet to be 
carried on extensively by joint-stock enterprise, like any 
other branch of production in which capital, machinery, 
and division of labour are requisite. Whilst we have old- 
school farming on the one hand, and amateur farming on 
the other, we think the very best results would be attained 


If it is to be modified by | by the introduction of associated capital, assisted by the 


extensive drainage and by the gradual growth of newly | highest resources of science and art, and directed solely to 
planted forests, the process will be a long one at the best. | commercial profit. Farming is not an obscure art; the 
as for soil, we have almost all varieties, many of which we | sciences, too, of which it involves the knowledge, are 


might wish were better thanthey are. When we come to con- 
sider the purpose and nature of soils, we perceive many 
ways in which their character may be improved. One 
great purpose of the soil is that of a foundation in which 
plants may fix their roots, without which support there 
could be no useful growth. It is not every sail, 





already popular. In the United States—the inhabitants of 
which country believe it to be the natural granary of the 
world—large sums of capital have been withdrawn from 
trade, and especially from manufactures, and invested in 
extensive agricultural undertakings. In 1855, when the 


however, | Crimean war was raging, and when the average price of 
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It is practically impossible that a community should lose 
by an invention, the use of which is confined to them- 
selves. For if it be not useful it will not be worked, and 
the inventor will be the only one who can sustain a loss by 
it. If it be worked with profit, the greater portion of the 
profit must be obtained, not by the inventor, but by the 
community at large. It would be no less fair in such a 
case to tax the users of the invention than to tax the 
inventor, who is now made to pay heavily for his patent, 
a nominal monopoly without which he would have no in- 
ducement to invent at all, It may be safely assumed that 
upon every patent which has yielded returns by being 
“ worked,” the public have gained nineteen shillings where 
the inventor has had one. What seems inexplicable to us 
is that our present mode of dealing with patents should be 
based upon the prejudices and ignorance of a period when 
patents were regarded only as private monopolies, and in 
no respect as public benefits. It is especially the interest 
of the public, at the present time, to increase, as much as 
possible, the reward of discovery and invention, since the 
public have an interest in these sources of wealth so much 
greater than the inventor can possibly have. 

Had patents attained, in numbers and value, to the 
dignity of an influential “interest,” oar patent legislation 
could hardly stand for a day. A complete patent, secured 
for fourteen years, which is the least time in which a 
patentee can even now look for reasonable remuneration, 
costs £175. It would be a difficult task to say for exactly 
what this sum is paid. Certainly not to cover the neces- 
sary cost of issuing a patent. Beyond the patent agents’ 
hands, the issue of a patent is a mere formula. There is 
no examination, of any value whatever, upon an applica- 
tion. The official signatures are hardly more than strokes 
of a pen; and the offices by which they are signed are 
practically sinecures. ‘Che anxious inventor, who supposes 
he would invalidate his right to obtain a patent, by making 
any prior publication of his invention, would in many cases 
be sure of his patent notwithstanding, since no one but an 
interested opponent would take the trouble to turn up the 
unlucky publication at the critical moment. One may 
naturally ask, what would be the value of a patent 
obtained under such circumstances; but this question may 
apply to almost all patents issued at the Great Seal Office. 
A. may patent what B. has patented a year before him— 
he may do so either consciously or unconsciously. In fact, 
the patentee must understand that his parchment only 
gives him the right to prove his rights—nothing more. 
A pound or so of official wax may be supposed to consti- 
tute prima facie evidence of the vaidity of his patent, 
whereas it only gives him the privilege of proving its 
validity by an expensive process at law. Thus an inventor, 
who may be supposed to have conferred a benefit upon the 
public, is forced to pay £175, or more, for the mere 
privilege of proving at his own expense—often at a ruinous 
expense—that it is he who has conferred such a benefit. 
And almost in proportion to the value of his invention will 
be his difficulty in making out his title to it. 

Now we cannot, of course, expect Government, on issuing 
a patent, absolutely to guarantee its validity and to em- 
power the patentee to levy and collect royalties, upon the 
mere fact that a process, described in his patent, has been 
employed by another, the patentee enjoying and exercising 
this privilege without any investigation being permitted as 
to the originality of his invention, and the validity of his 
patent. In the United States an examination is made upon 
all applications for patent. It rests with the examiner, 
however, or, upon appeal, with the single Commissioner of 
Patents, to reject an application if in his opinion it has 
been anticipated by any other invention, new or old, 
recorded either in American or foreign publications, or in 
the archives of the office. This system may work well in 
America, but we are certain that it would not answer here. 
What we do require, however, is the fullest examination as 
to the originality of alleged inventions for which patents 
are asked, placing the results of this examination before 
the applicant, who is then to be left free to take a patent if 
he choose, upon the condition only that the report of the 
examiners be appended to and form an inseparable part of 
his patent. 

There is a great degree of individuality in the process of 
invention. Although cases frequently arise where different 
individuals arrive at the same result by similar inventions, 
the chances are in favour of a distinctive invention by each ; 
just as the hand writing of a hundred individuals, who 
may have been taught chirography by the same master, is 
almost unmistakably distinguishable—that of one from that 
of another. But when any new subject like smoke 
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prevention, agricultural machinery, or submarine tele- 
graphy comes up, there are likely to be philosophical men 
who explain much of the science, and thus mould or lead 
the ideas of others, but who do not themselves take out 
patents. Mr. C. Wye Williams, although he patented his 
own plan of smoke prevention, did more, by his able eluci- 
dation of the principles of the subject, to multiply con- 
flicting patents in the same line than was done by the Act 
of Parliament which made smoke prevention compulsory 
upon smoke producers. With the progress, also, of a more 
phitecsghieal theory of the steam engine, and with the 
prospect of radical changes in its construction and working, 
we are having a crop of conflicting steam engine patents, 
most of which are for arrangements or combinations 
identical, or nearly so, with what has been described, and 
actually carried out, by Mr. Hall, Mr. Craddock, and 
others, several years ago. Mr. Bessemer’s discovery, too, 
aroused a host of patentees, who have tortured his idea 
into all possible forms; and Mr. Heath’s and Dr. 
Schafhautl’s patents have been the parents of a host of 
others whose owners would resent the suggestion of any 
resemblance, but which are, nevertheless, substantial copies 
of those issued to the two gentlemen in question many 
ears ago. Mr. Mushet’s list of patents for steel and 
5 ln ool iron is perfectly bewildering ; yet we look 
regularly every week for a fresh patent in his name, and 
‘we are not often disappointed. Are we to suppose that 
every one of these patents is wholly original? If 
three-fourths are not so, Mr. Mushet will still have left 
a goodly number of valid patents to work on. 
ut, whether different individuals patent the same ideas 
unconsciously or otherwise, designing men may, if they see 
their way to a successful speculation, patent inventions 
already patented by obscure inventors, and, upon the 
common deference to a patent known to have money 
behind it, may boldly drive a flourishing trade, and defy 
the rightful owners of the property thus unblushingly 
seized. We have reason to believe that this is not a 
merely supposititious case, and, at any rate, any one can see 
that, under the present working of our system, it is quite 
a possible case. We have no doubt that nine-tenths of the 
inventions patented last year might be patented again this 
year, either by the same or by other patentees. The thinnest 
disguise, in the way of new titles, different forms of 
description, &c., would answer the purpose, were it worth 
while, at least until our patent officers discovered that the 
practice was being carried on systematically. An inventor, 
applying in good faith for a patent, trusts instinctively to 
his patent agent, whose interest it clearly is not to miss the 
opportunity of preparing the necessary papers, and who is 
not likely, therefore, to advise the applicant to abandon his 
claim. ‘The patent issuing without opposition, the patentee, 
whilst he is congratulating himself, learns perhaps that 
his invention is already in use under prior patents, or under 
no patent at all. 

We need a working patent commission. Patents should 
issue only upon full preliminary examination, and although, 
if this examination proved adverse to thcir claims to 
originality, few applicants would wish to receive a patent, 
every one should be allowed to do so if he chose, the record 
and results of the examination accompanying his patent. 
The simple cost of the examination of claims and issue of 
patents should be charged upon the applicants; but there 
is clearly no justice—on the contrary, great public impolicy 
—in exacting anything beyond the necessary expenses. 
Every sinecure should be abolished, Whilst this and that 
official has his two guineas for signing a document which 
he has never read, or, at any rate, for the reading of which 
there is at present no occasion, what would be thought if 
the authorities of the Post-office were to have each a penny 
or so for every office stamp impressed by them upon a 
letter ? The nature and administration of our patent laws 
should be such as to encourage useful invention, without 
anything Jike favouritism, and to discourage frivolous in- 
ventions, or those not possessing originality, but without 
any exercise of arbitrary power. Such a law would be 
manifestly just for the future, and as it need not be retro- 
active it could do no injustice to vested interests, or, in 
other words, to existing patent property and the collateral 
property which it has created. ‘The friends of patent 
reform should take a broad view of this matter, and whilst 
seeking a reduction of the present unjust scale of patent 
fees, strive to obtain a system which would confer value 
upon useful patents, protect them from “ colourable imita- 
tions,” diminish patent litigation, and, at the same time, 
exercise no arbitrary power over either the privileges of 
patentees or the interests of the public. 


FULL-POWERED SCREW STEAMSHIPS. 


THE celebrated screw steamships Australian and Tasma- 
nian are at last in a service which is likely to give adequate 
scope to their power. Originally built for the unfortunate 
European and Australian Royal Mail Company, the Tas- 
manian was sold, some time ago, to Mr. Lloyd, from whose 
hands she has passed into the service of the West India 
Royal Mail Company ; whilst the Australian has just gone 
to Liverpool to take her place in the fleet of the Cunard 
Company. Both these vessels are full-powered; the 
Australian, 331°7 ft. long and 42-1 ft. wide, having two 
90-in. cylinder engines of 700-horse power; whilst the 
Tasmanian, 346 ft. long by 39 ft. 2in. wide, has three 
71-in. trunk engines of nearly equal power. The former 
vessel has run at the rate of 13°325 knots, and the latter 
at 14°63 knots an hour in Stokes Bay, the latter rate (that 
of the Tasmanian) being the highest speed attained by any 
screw steamship yet tried at the measured mile. 

As instruments of propulsion merely, the paddle and 
the screw are believed to work with about equal efficiency 
and economy, where both are properly proportioned to the 
power exerted through them upon the water. Screw 
steamships may, however, be full rigged, thus taking 
advantage of the wind, and whatever list may be given to 
the ship under a strong press of canvas, the screw works 
as effectively as ever. A paddle steamship, on the con- 


trary, if it carry an equal amount of canvas and if it be 
listed thereby to the same extent, must immerse its leeward 





wheel much deeper in the water than it ought, whilst the 
windward wheel may, at the same time, be revolving, if not 
in the air, at least at altogether too shallow an immersion 
for any useful effect. For this reason, paddle steamships 
are light rigged, and the engines, upon which nearly the 
whole reliance is placed, are of the full power necessary to 
drive the vessel at her intended rate. With such a rig, 
therefore, the vessel may steam head to windward with 
comparatively little resistance from her masts, yards, and 
rigging. A screw-steamship, full-rigged and half-powered, 
would, under such circumstances, work at a great dis- 
advantage. She would meet a great comparative resist- 
ance in forcing her lofty masts, long and numerous yards, 
and her net-work of shrouds, stays, and ropes through a 
head wind, whilst she would have less available power to 
overcome that resistance and that of her hull through the 
water. Like a sailing ship, a screw vessel should, to 
realise the best result, tack under such circumstances, and 
it is probable that she would thus accomplish as great a 
distance towards her port (and with a much less expendi- 
ture of coal), as a paddle steamship standing on a direct 
course. A screw steamship has, after all, this great advan- 
tage, that, with a full rig, she can effectively apply both 
her engine and sailing power, and make a good rate 
through the water, with the wind considerably ahead of 
the beam; whilst when the wind, if of any strength, is on 
or abaft the beam, the screw may be fixed, and a smart 
— rate be maintained, without any expenditure of 
fuel. 

In crossing the Atlantic, it is a matter to be determined 
simply by experience whether the advantage of full sailing 
power, under favourable winds, is sufficient, on the whole, 
to compensate for its disadvantage in going head to wind ; 
in short, whether steam alone, or steam and sails together, 
be the cheaper. If steam alone give the best economical 
result, it can be realised, no doubt, just as well with the 
screw as with paddles; but if steam and sails together 
answer a better purpose, the screw has greatly the advan- 
tage. 
out the year, make voyages in the same time as the Cunard 
paddle steamships of the same tonnage and power, the 
result would prove nothing against the screw, but would 
show that, instead of removing her machinery, the rig of 
the Australian should be altered to conform to that of her 
rivals; so that, in thus losing the advantage of sailing 
power in favourable winds, she would avoid its disad- 
vantages when the wind was ahead. 

The screw, however, possesses another important advan- 
tage by reason of the very speed at which it must be 
driven. Paddle-wheels, if small, churn the water ineffec- 
tually ; and if, to avoid this, they be made, as they should 
always be, of large diameter, they must work at from 12 
to 18 revolutions only per minute. A screw propeller 
works best at speeds of above 50 turns a minute. The 
machinery to work at 60 turns may be much lighter, 
however, than that designed to work at one-fourth that 
speed. And, in practice, screw engines are quite 25 per 
cent. lighter than paddle engines of the same power; 
and the limit of the further possible reduction of the 
weight is lower with screw than with paddle engines. 
The Persia has two 1004-in. cylinders, with a stroke of 
piston of 10 ft., to develope 280 lineal feet of piston per 
minute. The Australian has two 90-in. cylinders, with a 
stroke of 33 ft. only, to develope about 350 lineal feet of 
piston per minute. The power exerted, with the same 
pressure of steam, is about the same in both, but the 
weight of the cylinders in which it is exerted is more than 
twice in the Persia what it is in the Australian. The 
weight of piston and connecting rods increases in a higher 
ratio than their length, even where the same pressure is to 
be communicated in the same time ; whilst the weight of the 
screw, with its shaft and frame, is much less than that of 
two paddle-weeels, with paddle-boxes, sponsons, &c. 
With the use of air-pumps worked at an uniform rate by 
separate or “donkey” engines, the screw engines can be 
driven considerably faster, and fine-pitched screws making 
from 75 to 80 turns, and, in some cases, even 100 turns per 
minute, are being introduced. In engines of the locomo- 
tive construction, from 200 to 300 revolutions are made per 
minute, with from 20 in. to 2 ft. stroke, and a pair of small 
(18 in.) cylinders occasionally develope from 500 to 700 in- 
dicated horse power at these speeds, the entire weight of 
the machinery being less than one-half that of marine 
engines of equal power. The application of such engines 
in screw steamers is possible, but hardly so in paddle 
steamships. 

The position of screw engines is also very much more 
favourable to the stowage than that of paddle engines, 
which necessarily divide the whole vessel in two great 
halves. Machinery, in which the greatest reciprocating 
motion is 33 ft., must necessarily occupy less space than 
that in which the moving parts work through a stroke of 
from 9 to 15 ft. Hence, as in war versels, all parts of 
screw machinery may be brought below the water line, 
with a great saving of vertical space and no greater hori- 
zontal area, as compared with paddle engines. 

As an instrument of propulsion, the screw has been im- 
proved much more, since its first introduction, than the 
paddle. The latter has been made to “ feather” on entering 
and leaving the water, and many steam vessels which have 
a reputation for speed are fitted with feathering wheels. 
Yet there is reason to doubt if feathering is any advantage. 
If a paddle-wheel were held in a stationary frame, and 
were then revolved in still water, radial arms would, it is 
true, strike at a considerable angle. But, in a moving 
vessel, although its own progress is not as rapid as that of 
the paddle-floats, it is nearly so, and when any float is 
about entering the water, it will be found to be nearly 
stationary with reference to the water, just as the bottom 
of a coach-wheel, however rapidly it may be rolling, is 
always stationary with reference to the ground upon which 
it rolls. In the case of the radial float, although it is in 
uniform revolution with respect to the vessel, it descends 
almost vertically in the water, with reference to which it 
is almost stationary, whilst the papain may be said 
to be carried forward above it. If a small wooden roller, 
or a round pasteboard box-cover, be marked with radial 
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lines, and be then rolled along a plane surface, the action 
of radial floats on the water will be readily understood. 
Upon steamships running in the North Atlantic, featherin 
floats cannot be safely used on account of ice, which woul 
knock their joints, and thus the floats themselves, from the 
wheels ; the ice, indeed, oftentimes splits or breaks up the 
firmly fastened radial floats. Paddles may, undoubtedly, 
be improved by making them of metal, so as to reduce 
their thickness, which is frequently 3 in. or more. Mr. 
John Elder patented, about a year ago, an iron paddle- 
float, of which the edges were sharpened, to facilitate its 
entrance and withdrawal from the water. It is possible 
that other improvements, by which the paddle will be ren- 
dered more effective, may be made, but it is difficult to say 
what will be the direction of improvement. 

With respect to screws, however, their action is becoming 
better understood, and judging from the treatment of this 
subject by certain prominent authorities on screw pro- 
pulsion, we should say no subject had been more mis- 
understood. Mr. Bourne, for instance (vide page 65 of 
“A Treatise on the Screw Propeller”), in criticising the 
Griffiths propeller, dwells at considerable length upon a 
mode of determining the proper form of a screw, by 
making a model of it of some plastic material, which is to 
take of itself, when revolved in a fluid, the exact form with 
which a serew propeller delivers the power, transmitted 
through it, most effectively upon the water! It is singular 
enough that an author of such repute should have proposed 
such a simple experiment, promising such valuable results, 
without having himself tried it; but it is enough to say 
that a screw can act only by the exertion of a thrust 
against its blades, which thrust, if exerted upon yieldin 
blades, would very soon alter their shape to one whic 
could take no thrust at all. Again (on page 177 of the 
work above referred to), Mr. Bourne gives a sketch pur- 
porting to illustrate the action of a screw propeller, 
revolved in a stationary vessel. The water is shown as 
being drawn towards the centre or boss of the screw, from 
both sides, and as being discharged outwards, both fore and 
aft, from the sides near the outer ends of the blades, and 
as being thrown away by centrifuyal action from the ends 
themselves. If Mr. Bourne had tried the experiment with 
a small model immersed in a trough, or in open air with a 
candle flame to indicate the direction of the currents, he 
would have found that the screw, when turned to work 
ahead, drew in water from the side next the ship, and also 
at the ends of the blades, whilst an outward flow of water 
was maintained from all parts of the hind side of the 
screw. It is even doubtful if a screw propeller should be 
considered as a screw at all. Whilst engineers have been 
hair-splitting about “ pitch” and “ slip,” they have for- 
gotten that the screw blades act as exhausters of the water 
in front of them; their revolution tending to create a 
vacuum into which the water rushes afterwards to react 
upon the water behind the screw, and thus upon the backs 
of the blades themselves. A 20 ft. screw may have a 
25 ft. pitch, but its periphery revolves through 63 ft. at 
every revolution, in addition to the 20 ft. or so which it 
may advance on the course of the ship. The revolving 
speed and the effect which it has on the water around the 
screw, appear to have been entirely overlooked, or alto- 
gether misapprehended, as in Mr. Bourne’s imaginary 
sketch. In most of the steam propellers navigating the 
American lakes, six-bladed screws are employed with an 
immersion of but about one-half their diameter. Accord- 
ing to Mr. Bourne, these propellers would throw an enor- 
mous arch of water into the air, and would waste much of 
the power applied to drive them ; whereas they do nothing 
of the sort, and we shall probably yet find a gain in — 
ing large propellers, even if they are but partially 
immersed. As for “slip,” if the blades of a screw of a 
given pitch be bent back at their roots, towards the ship, 
there may be no slip at all, although the actual rate of the 
vessel will not be as much as if they have slip. In the Earl 
of Dundonald’s and in Beadon’s screw propellers, the blades 
were bent from the ship, but other screws, with the blades 
of a certain pitch, bent towards the ship, nave run, not only 
without slip, but actually drove the vessel faster than the 
theoretical speed of the screw. ‘This was proved in some 
experiments made, at Portsmouth, under the authority of 
the Admiralty, although no particulars of these experi- 
ments have been published. The speed of the vessel was 
not so great, however, but that on restoring the original 
form of the blades, with their attendant <'slip,” a still 
greater speed was obtained. If there were any analogy 
between the motion of a screw propeller through the water 
and that of a screw working in a solid, the back side of 
the propeller blades should sustain all the friction of work- 
ing against the water ; since all the thrust of the screw is 
taken onthe hinder surfaces of the blades. In practice, how 
ever, marine grass grows on the back sides of the propeller 
blades, and if, when the vessel is in dock, a spot of candle 
grease or any other moderately adhesive substance be dropped 
on those surfaces, it will probably be found there the next 
time the vessel is in dock. On the opposite sides of the 
blades, however, or upon the side towards the ship, and 
upon which there is no thrust, the leading corners are often 
found to be cut into holes and channels, a result which we 
can attribute only to the currents of water suddenly thrown 
upon that side of the blades in consequence of their power- 
fully exhaustive action. It is a curious fact also, quite at 
variance with the deductions from the ordinary theory of 
the action of the propeller, that if a circular disc, of the 
same diameter as the screw, be fixed to the propeller frame 
between the screw and the vessel, the latter, when the 
engines are worked ahead, not only does not remain 
stationary, but goes backward with considerable speed. If 
the water serves the purpose only of a nut to the screw, 
the latter should not advance in either direction when it 
has worked out of the nut, as it practically has when the 
supply of water in advance of the screw is shut off. If 
the stern of a screw vessel were extended, in the form of a 
large boss, to the inner face of the screw, this boss and the 
screw having the same diameter, the vessel would go back- 
wards whenever the engines were worked ahead. ‘This, it 
must be remembered, is no mere inference, but a fact which 
has been repeatedly demonstrated, and which does not 
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appear to be accounted for in the ordinary theory of 
screw. 

We mention these matters, which may perhaps be 
termed the phenomena of screw propulsion, to show that 
the proper form and the real action of the propeller have 
not been generally understood, and that we may anticipate 
still better results from its adoption when its principle is 
better known. It took a long time to prove to engineers 
that the roots of the blades were not only non-effective for 
propulsion, but that they actually involved a considerable 
waste of power, a portion of which was exerted in churn- 
ing the water around them. The trials made, in 1853, 
upon the Fairy, proved the advantage of enlarging the 
boss, in the form of a sphere, to one-fourth or more of the 
whole diameter of the screw. ‘This was the form adopted 
by Mr. Griffiths, who also tapered the blades of the screw, 
making their outer ends of but about one-ninth the 
diameter of the screw, their width near their junction with 
the boss being one-third of the screw’s diameter. Con- 
sidering the screw as a fan, exhausting upon one side and 
discharging on the other, this form of blades is much the 
same as that adopted in the most effective fan-blowing 
machines. This form of screw propeller has been re- 
peatedly tried against other screws, whose performances it 
has generally, if not always, exceeded. It was applied 
last summer, but in a mutilated form, to the Doris frigate, 
where it gave a greater speed with less power than the 
common “ Admiralty ” screw, even after the blades of the 
latter had been cut to the Griffiths form. As we men- 
tioned in THE ENGINEER of last week, the Admiralty have 
concluded a contract with Mr. Griffiths for the use of his 
screw, and appear to have decided upon its general adop- 
tion in all new vessels for the navy. It is now in use on 


the 


the Himalaya, and one is being made for the Mersey. The | 


two steam rams are to be fitted with it, and Messrs. Penn 





and Son, and Messrs. Maudslay, have in hand for the | 


Government between 15,000 and 18,000-horse power of 
engines, all of which are to be fitted with the same de- 
seription of screw. The ‘Tasmanian is fitted with it ; and it 
has been applied also to nearly all the fast screw ships of 
the Peninsular and Oriental Company, as well as to all the 
vessels of the Union Steam Ship om nly 

The improved form of screw obviates most of the vibra- 
tion, which, in the case of the ordinary screw, has rendered 
screw steamships so disagreeable to passengers. ‘The 
Griffiths screw hardly interferes with the steering of the 
vessel, and we understand that a steamship fitted with it 
has kept her proper course for more than a mile when the 
helm had been parposely let go to observe the effect. 

As a dynamical question, we apprehend that decided 
advantages would ensue if screw engines of equal, or nearly 
equal, power were substituted in all paddle steam vessels, 
and with the prevention of vibration we doubt not that 
the former would become as popular with passengers as 
the latter class of vessels now are. With large screw 
power we must have large screws; and whilst we can 
employ smaller screws in proportion as they are more 
deeply immersed, it is better, we believe, to employ 30 ft. 
screws immersed for only two-thirds their diameter than 
20 ft. screws wholly immersed. The Peninsular and 
Oriental Company have for a long time, it is true, given 
the preference to the screw, but their vessels cannot be 
compared with those navigating the Atlantic, at any rate 
in respect of speed. We look to full-powered screw vessels, 
like the Australian and ‘Tasmanian, for a final determina- 
tion of the relative merits of the two systems of propulsion 
for fast passenger ships. The Great Britain, it is true, 
was originally a full-powered screw steamship, having 
engines of 1,000 nominal horse power for about 3,500 tons 
register. But that vessel’s lines were unfavourable to high 
speed. She had a large area of immersed midship section ; 
her four 88 in. cylinder engines (6 ft. stroke) drove the 
screw through chain-wheels, having three great chains 
which could never work as direct acting engines would 
have done ; whilst her whole power was expended on a 
six-bladed screw, only 15 ft. 6 in. in diameter, and but 
barely immersed. Under all these disadvantages it was 
natural that the vessel should have accomplished an 
average of only 9} knots an hour on her first voyage to 
New York, whilst subsequent voyages were performed at 
but about 10 knots. Half-powered screw vessels now 
maintain a rate of 12 knots, and we certainly expect that 
full-powered ships, driven by the screw, will yet maintain 
15 or 16 knots across the Atlantic. We understand, 
indeed, that a moderately sized full-powered screw steam- 
ship is now being constructed to run from Liverpool in 
opposition to the Cunard line. The machinery, it 1s said, 
will be of the most improved description ; and the vessel, of 
some 1,200 tons, is expected to run to New York in ten 
days, with an expenditure of only 120 tons of coal. 


BOILER ENGINEERING, 


MaRINE boilers and locomotive boilers are alike employed 
for the evaporation of water into steam, only under 
different circumstances. It appears extraordinary, how- 
ever, that whilst the latter are worked under high pressures 
and constant jolting, for twenty years together, the former, 
asin the case of the West India Mail steamships, are worn 
out in an average (in the vessels in question) in only six 
years. It is not less extraordinary, that whilst from 4 ewt. 
to 1 ewt. of a locomotive boiler (with water) suffice for each 
indicated horse- power exerted, the corresponding weight, 
in marine boilers, is not unfrequently 2} ewt., whilst trom 
1} ewt. to 2 ewt. are common proportions. An evaporation of 
upwards of 200 cubie feet of water per hour has actually 
been obtained from a locomotive boiler, weighing, with 
water, less than 10 tons, whilst 125 cubic feet per hour is 
an ordinary rate. The Great Eastern’s boilers, however, 
weigh, with water, nearly 1,000 tons, and were hardly able 
to evaporate 3,000 cubic feet per hour! Whence is this 


enormous difference between the efficiency respectively of 
marine and locomotive boilers? The use of salt feed-water 
and the consequent necessity for working at a low pressure, 
are no doubt the principal reasons for the rapid decay and 
comparative inefficiency of marine boilers, 


ith salt feed- 
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water there is, of course, the necessity of constantly blow- 
ing off to prevent saturation and consequent incrustation, 
and we have stated on a former occasion that the loss b 
blowing off amounts to from 25 to 30 per cent. of the whole 
heat generated in the furnaces, Mr. Spencer, a practical 
engineer of much experience, has corroborated this state- 
ment, adding that his practice has convinced him of the 
incorrectness of the calculations of Mr. Bourne, Mr. How, 
and others, as to the extent of this loss—calculations based 
no doubt upon those originally made by Tredgold. With the 
low pressure necessary with salt water in the boilers, there 
can be nothing like high expansive working, without such 
losses from the condensation of steam in the cylinders, as to 
counterbalance or more than counterbalance al) the advan- 
tages derived from expansion. It is an indisputable fact, 
however, that marine boilers of the usual proportions will 
not evaporate as much clean fresh water for a given 
quantity of coal expended as will be converted by the 
same fuel burned in a locomotive boiler. This fact clearly 
points to defective proportions or defective arrangement, or 
both, in the marine boiler itself. The arrangement of 
marine boiler-furnaces is often such as absolutely to prevent 
the complete combustion of the fuel, whilst the heating 
surface is commonly so scanty and so unfavourably disposed 
az to allow much of the useful heat, which may have been 
generated in spite of imperfect combustion, to pass up the 
chimney without being communicated to the water. Not- 
withstanding the well-known fact that a ton of ordinary 
coal requires all the oxygen of 200,000 cubic feet of air for 
the complete combustion of its solid carbon, and that of 
100,000 cubic feet more for the combustion of its gaseous 
portion,marine boiler-furnaces appear to have been designed, 
in many cases, to exclude rather than to admit air, whilst 
the least possible space is provided for its mixture with the 
gaseous portion of the coal. The short run, large flue-way, 
and small area of tube surface in proportion to that of the 
grate, lead also to the loss of much of the heat actually raised. 
Whilst the extent of tube surface in a locomotive boiler is 
often 80 and occasionally 100 times that of the grate, the 
proportion in the boilers of the Great Eastern is as 17 only 
to 1, and it was not uncommon, a few years ago, to adopt a 
proportion as low as 11 or 12 to 1. A proportion of 35 to 
1 is the least with which an intelligent practice should be 
satisfied, and this proportion in marine boilers is being now 
adopted by the most successful engineers. 

We have devoted some consideration, in former numbers of 
THE ENGINEER, to the subject of surface condensation. 
Of its entire success in a few vessels in which it appears to 
have been judiciously carried out on voyages of moderate 
length, there is abundant proof to be had. From what 
has been done, and from what is known of the apparatus 
by which these results have been effected, it does not 
appear unreasonable to anticipate equal success in steam- 
ships generally, on voyages of any length, after the 
system has been more fully developed by time and expe- 
rience. Without wishing to see surface condensers forced 
prematurely into general use, in place of machinery, 
which, despite its cost of working, is under nearly all 
circumstances reliable, we do think that the attention 
of our leading engineering firms should be earnestly 
directed to the subject, and that there should be a general 
disposition to adopt surface condensation as soon as suffi- 
cient experience—for which there is now every opportu- 
nity—may warrant its substitution for the present system 
of condensation by injection. If we could be secure against 
any contingency, in working surface condensers, whereby 
we might be compelled to pump feed water from the sea, 
we could at once adopt compact high pressure boilers, with 
an immense saving of fuel and weight, working dry steam 
at any degree of expansion required, ‘The use of moderately 
high pressure steam, expanded eight or ten fold, was the 
chief cause of the former economy of the Cornish engine, 
although from the apparent ene which now pre- 
vails among the Cornish engineers, and from the fresh 
efforts being made in other quarters, the Cornish engine is 
not likely to hold its position much longer as the stan- 
dard of economy in fuel. It is a fact, not very generally 
known, that the average duty of the Cornish engines 
is not now so much, by ten million pounds to the 
bushel of coal, as it was twenty years ago. The whole 
tendency of steam engineering is now towards high 
pressure steam and high expansive working. Of 1,618 
steam boilers under the inspection of the Manchester 
Boiler Association, only 461 are worked at a pressure below 
30 lb. And whilst 530 are worked at from 30 lb. to 45 1b. 
no less than 627 are worked at pressures varying between 
45 lb. and 100 lb. The engines of the Pacitie Steam 
Navigation Company’s vessels work at a pressure of 45 Ib., 
and, as our readers are aware, a vessel has been built, and 
others are building, in Glasgow with engines working 
steam of over 100 lb, pressure. Nothing but surface con- 
densation can be relied upon to keep the boilers clean when 
working at such pressures. In Mr. Benson's boiler, of 
which we gave a description in THE ENGINEER of April 8, 
1859 (page 240, vol. vii), a forced circulation of water is 
maintained, by pumping through the tubes, and in a later 


arrangement the water is taken from, and (whilst mixed | 


with the steam forming from it) returned to a separate 
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METROPOLITAN BOARD OF WORKS. 


Tue chairman of the Board of Works, Mr. Thwaites, has addressed 
a letter to the different metropolitan members of Parliament and 
vestries of the metropolis in reference to the coal tax, in which he 
states that the estimated net cost of the works ordered by the board 
and now in progress for the formation of new thoroughfares and 
other objects, in addition to the main drainage, for which the board 
are empowered to raise £3,000,000, exceeds £500,000. Besides 
this, the board have either paid or agreed to contribute various sums, 
amounting in the whole to upwards of £10,000, towards the cost of 
widening existing thoroughfares in various districts of the metro- 
polis; and they are constantly called upon to make contributions to 
other improvements of a similar character on the application of the 
local authorities. The estimated cost for forming a park at Fins- 
bury, for which an Act of Parliament has been obtained, but 
which cannot be carried into eflect until fresh sources of revenue 
become available to the board, is £216,820. The total estimated 
cost of improvements is £16,346,245, and the net cost £12,205,675. 
To this must be added the sum of £439,752 for the repair of main 
sewers, the covering of open sewers, and the construction of sub- 
sidiary works, and the mortgage debts left by the former sewer 
commissioners for works executed amounting to £309,902 12s., and 
a further sum borrowed of £144,000 and applied by the board in 
execution of the Metropolis Local Management Act. The board was 
also charged with the duty of paying to former officers of the Sewers 
Commission and Metropolitan Buildings-office, by way of compensa- 
tion for loss of office or retiring allowance, an annual sum of 
£2,301 15s. 7d. The position of the board, therefore, was this—they 
have vast ebligations cast upon them by recent changes in the law, 
and they possess no corporate funds, and it remained for them to 
urge their claim to those among existing imposts which might be 
made available for the objects which have been described, with the 
least detriment to the ratepayers and the public in general. The 
duties which appear to the board to present this characteristic are 
those on hackney carriages and the whole, or a part, of those levied 
on coals in the metropolitan district. As regards the former, it is 
obvious that the great cost of maintaining the roadways in the 
metropolis is largely due to the wear and tear occasioned by this 
portion of the street trafic, and the consequent duties of the parish 
are greatly in excess of those which would devolve upon them under 
their common law obligation to maintain their roads, and are such 
as to fairly entitle them to additional sources of revenue; and the 
fact ihat the hackney carriage duty is practically contined to the 
metropolis, seems to point to this as its proper application. That 
this duty is peculiar to the metropolis is proved by a return of the 
House of Commons, dated 14th of February, 1859, which shows that 
the amount of duty for the year ending April, 1858, charged in the 
metropolitan districts on hackney carriages, was £80,368 6s., while 
under the same head nothing was charged on the rest of England 
and Wales. As regards the coal dues, the whole course of legis- 
lation for a considerable time past, with respect to the larger pro- 
portion of them, has marked them as an especial fund, whether in 
the hands of the civic authorities or those of the executive govern- 
ment, out of which the cost of public improvements should be 
defrayed. The duties which are levied on sea-borne and inland 
coals within a radius of twenty miles from the Post-office amount 
to 13d. a ton, comprising three duties of 8d., 4d., and 1d. In 
furtherance of the ebjects set forth, the board propose at an early 
period respectfully to press their claims upon the attention of 
Government, with a view to prompt and eflicacious legislative 
measures upon the subject. 


THE DEODORISATION OF SEWAGE, 

A report was received from Drs. Hofmann and Frankland, with 
reference to the efliciency of fluids submitted by Messrs. Burnett and 
Jackson, and Mr. Morrell, for deodorising and neutralising the 
noxious properties of sewage, recommending that further experi- 
ments should be deferred to June or July next; which was 
agreed to. 





TRAFFIC RETURNS. 

Week This Same Mileage. 

ending Week. 1859. 1860, 1859. 
Belfast and Ballymena .. .. .. Jan. 14 ~~ 1,105 1115 65 65 
Birkenhead, I hire, & Cheshire ,, !5 2,180 2,289 33 33 
Bristol and Exeter .. .. .. »« » 8 = 5,202 118 118 
WE av) 6 ee es ets 13,500 198} 198% 
PE ss. 09 we «one. co gp 941 — 533 
Cork and Bandon . - 262 266 20 20 


Cork, Blackrock, and Passage a » M _- 252 6} 6+ 


ORE so os os se ss we 6s gp V 267 266 #17 «WW 
Dublin and Belfast Junction .. .. ,, 15 1,261 1,148 63 56 
Dundee, Perth, and Aber. Junction ,, 15 853 = «1,030 3B 3L 
Dundalk and Enniskillen.. .. .. 5, 15 666 5390-62 
Dublin and Drogheda... .. .. 4, 15 1,539 1,456 62% 624 
Dublin & Wicklow & Dub. & Kingtn, ,, 14 1.375 1,247 40$ 40% 
A sc ae ns es Ul SOU 842 67} 672 
Eastern Counties and East Union.. ,, 15 _ 23,0138 499 489 
Kdinburgh & Glasgow & 8. Dunfer. ,, 8 5,738 5,654 142 142 
Edinburgh, Perth,and Dundee .. ,, 15 4,166 3,003 78 73 
Glasgow and South-Western .. .. 5, 14 6,269 5,685 1833 1833 
Great North of Scotland... .. .. 5, 7 1,572 1,253 68 58 
Great Northern .. .. .. .. «. vy 8 23574 21,806 283 283 
Great Southern and Western... .. 5, 14 6,27 6,891 226 203% 
Great Western .. ..  .. ce ce 59 15 27,045 25,535 4654 4658 
Shrewsbury and Birmingham .. ,, 15 1,672 1,643 204 208 
Shrewsbury and Chester .. .. 5 15 2796 . 2,709 46 46 
Lancaster and Carlisle .. .. .. » J a “= 10 = =100 
Lancashire and Yorkshire ~ ee 9) 15 32,401 29,300 3953 3958 
Llanelly Railway and Dockyard .. ,, 14 366 421 463 © 46% 
London and Blackwall... .. .. 55 15 1,879 1,289 53 52 
London, Brighton, and South Coast ,, 14 11,955 11,391 2234 2028 
London and North-Western .. .. 55 15 70,618 66,152 917} 8914 
London and South-Western .. .. 55 15 14,380 13,148 259% 2704 
London, Tilbury and Southend .. 5, 8 _ soz 425 «448 
Manchester, Sheffield, and Lincoln, ,, 15 10,489 9,479 1734 173% 
Manchester, 8. Junc., & Altringham ,, 15 934 835 8 8 
Maryport and Carlisle...) .. _» 8 _1,027 919 2 28 
eee Jan. 15 35,532 31,953 614¢ 6148 
Midland Great Western .. .. «. 55 15 4,099 3,919 177 177 
Newcastle and Carlisle .. Jan. 15 2,650 2,813 78h 788 
| North British .. os se oe . Jan. 15 «5,582 6,411 154 164 
| North-Eastern .. .. .. «2 oe 5, 14 31,110 29,850 746 736 
Newport, Abergavenny & Hereford Jan. 15 1,454 1,359 60 50 
North Staffordshire Rail. and Canal Jan. 8 7,683 6,805 233 233 
Oxford, Worcester, and Wolver. .. 5, 15 4.419 4,237 102 v4 


vessel called a receiver, whereby it is believed to be prac- | 


ticable to work even sea water for several days together, 
under a high pressure, and without incrustation. This 
boiler is being tested upon an extensive scale at Wednes- 
bury, and appears to promise some advantages in its adop- 
tion with surface condensers, as should these not work 
properly the boilers could be + going on sea water. 
We have not touched upon t 

steam boilers, a subject which is of the utmost importance, 
and involves many interesting considerations. The few 
observations which we have thrown out may serve to 
direct fresh attention to the proportions and arrangement 
of mcrine boilers, and will pre our readers for some 
further remarks upon the subject on a future occasion 








Quick PassaGE From Amuertca.—The Prince Albert arrived at 
Galway on the 16th inst., in 5 days 16h. 15m. from St. John. The 
same vessel made the trip, in Dec., 1858, in 5 days 17h. from the 
Newfoundland coast to the Arran Islands, off Galway Harbour, 


e circulation of water in | 


St. Helen’s C. and Railway .. .. 5, 15 = 1,935 


Shrewsbury and Hereford » if - 1,481 51 61 
Scottish Central... .. .. .. .. Jam. 15 2,804 2,655 50 50 
| Scot. North-Eastern (lateAberacen) ,, 7 3,430 3,250 115 115 
South Devon .. «- .. of « Jam1s  — 2,163 723 57% 
South Eastern .. 2. o.oo ee 95 14 16,480 15,145 300 302 
South York and River Dun. .. .. Jan. 15 _ 3,156 118 108 
South Wales.. .. .. 2. oo e+ 9» & 6,339 6,103 1713 1718 
SG os ws ss we ws ae ee SS ae ee US Ue 
OO ee eee = 1,679 36 36 
Vale of Neath .. .. «a -« © 1B. SS 25} 
Waterford and Kilkenny .. +» Jan. 15 231 294 «31 31 
Waterford and Limerick .. 44) «1,142 S112) 77 77 


West Hartlepool H. and Railway a Ne 13 
Whitehaven and Furness.. .. .. 5, 8 
Whitehaven Junction co ce co gs =68 _ 


COLONIAL AND FOREIGN. 
e- Dec. 5 


3,718 


Buffalo and Lake Huron.. .. .. . 30 1,164 1,107 161 161 
Dutch Rhenish .. .. .. .. «- Jan. 15 _ _ 109 «109 
Eastern of France (late P. and S.).. Dec. 30 54,671 47,953 1028 10038 
Grand Trunk of Canada .. .. -- 5, 24 11,808 7,633 970 880 
Great Luxembourg .. .. .. -. Jam. 15 1,912 1,758 128 122 
Great Western of Canada... .. .. Dec. 30 7,016 6,740 345 294 
Northern of France .. nw « = See ae 602 600 
Orleans, Bordeaux and Branches.. ,, 31 44,'79 46,071 922 922 
Paris, Lyons and Mediterranean .. ,, 31 93,609 68,256 874 848 
Sambre and Meuse .. .. .. -. Jan. 13 1,155 1,263 68 63 
Western and North-Western .. .. 5, 31 40,140 30.458 748 721 
| West Flanders .. .. .. «+ e+ 9 1@ 799 737 «76 «676 
, Demerara, fortnight ending .. .. so = _ 
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SCOTTISH MATTERS. 


Last week’s shipments of pig iron from Scottish ports were on a 
moderate scale, but exhibited an increase as com with the corre- | 
sponding period of last year. | 

Last week thirty additional shipwrights left Greenock for Devon- | 


rt. 
pe Captain Thomas Small, who lately commanded the steamship 
Emeu, in the Australian service, has been appointed by Messrs. G. 
and J. Burns, of Glasgow, to succeed the late Captain Douglas as 
their marine superintendent, The Messrs. Burns are the principal 
proprietors and the managing owners of the Cunard line of North 
American Royal Mail packets. The position of marine superinten- 
dent to such a firm is, therefore, a most important appointment. 

Some interesting information may be given with regard to steam 
shipbuilding on the Clyde. The Sicilian ), launched about two 
months ago, and engined at Greenock, by Messrs. Macnab and Co., 
will shortly leave Greenock for Liverpool, and will be put on the 
Mediterranean trade. Messrs. J. and G. Tt have | hed a 
very fine screw steamer named the Olympus. She is the property of 
Messrs. Burns and M’'lver, and is intended for the Mediterranean 
trade, her route being between Liverpool, Malta, Constantinople, and 
Alexandria. The Olympus is 1,700 tons, builders’ measurement; 
length of keel and forerake, 270 ft.; breadth of beam, 36 ft.; depth 
of hold, 27 ft. She will be propelled by oscillating engines of 300- 
horse power, which will be supplied with steam by tubular boilers, 
constructed on the superheating principle. The screw is three-bladed, 
and is 15 ft. in diameter. The Olympus is brig-rigged, and will be 
fitted up with every modern improvement for the accommodation of 
passengers, her deck saloons being capable of accommodating thirty 
first-class passengers. ‘This fine ship is the first of five steamers 
which the Messrs. Burns and M'Iver have ordered from Clyde 
builders. The second ship, the Atlas, will be launched from the 
Messrs. Thomson’s yard in the course of a month. The Giratle, 
another crack steamer for the same company, is being built. She is 
intended as a despatch vessel to run between Glasgow and Liverpool ; 
and, from ber fine build, it is expected she will attain a high speed. 
After the launch, the Olympus was towed up to Finnieston Quay, 
where she is receiving her machinery and bvilers. Messrs. Black- 
wood and Gordon have launched a fine iron screw steamer of 450 
tons burden, aud 90-horse power, the property of the Glasgow Screw 
Steamship Company. She has been named the Tuskar, and is to ply 
between Glasgow, Cork, and Waterford, in conjunction with the com- 
pany’s other steamers Killarney and Vivandiére. 

‘The Guayaquil, a fine screw steamer for the Pacitic Royal Mail 
Company, bas been launched from the building yard of Messrs. Lau- 
rence, Hill, and Co., Port Glasgow. She is specially designed for the 
company’s service abroad, and will be fitted with every attention to 
safety and comfort, there being, amongst other novelties, a saloon sky- 
light extending over nearly the whole length of the quarter-deck, 
giving great light and ventilation. The engines are being constructed 
by Messrs. Randolph, Elder, and Co., and will combine high speed with 
great economy of fuel. Messrs. Wm. Denny and Brothers, Dumbar- 
ton, have contracted to build, for the Messrs. Burns, of Glasgow, an 
iron screw steamer of about 2,000 tons. This vessel is intended for 
the Constantinople trade. The engines are to be supplied by Messrs. 
Tulloch and Denny; # screw steamer named the Japan has been pur- 
chased by the French Government, and left Greenock a few days 
since for one of their naval depots. 

The graving dock belonging to Messrs. Scott and Sons, of Greenock, 
which bas lately been under repair, has now been completed, and is 
made much larger. It will now admit steamers of 2,500 tons, and 
sailing vessels of 1,500 tons register. The width of the gate is 45 ft., 
the depth of water at the sill on spring tide 15 ft., and the length of 
blocks 300 ft. 





INSTITUTION OF NAVAL ARCHITECTS. 


Tuis institution has been in course of formation for several months 
past, during which period it has obtained the support of many 
eminent persons. Sir John Pakington, while First Lord of the 
Admiralty, was one of the first to afiord it the weight of his in- 
fluence by es a vice-presidentship, and with him are asso- 
ciated the Earl of Ellenborough, the Earl of Hardwicke, Sir Francis 
Baring, Sir James Graham, Mr. Sidney Herbert, Lord Clarence 
Paget, and Mr. H. T. L. Corry, all of whom have likewise accepted 
vice-presidentships. With these noblemen and gentlemen are also 
associated as vice-presidents several professional and _scientitic 
gentlemen, including Messrs. Watts and Lloyd, of the Surveyor of 
the Navy’s Department of the Admiralty ; Mr. Abethell, master ship 
wright of Portsmouth Dockyard; Mr. John Laird of Birkenhead ; 
Mr. Scott Russell, the Rev. Dr. Woolley, and the Rev. Canon Mose- 
ley, the two latter geutlemen being the authors of valuable writings 
on the theory of naval architecture; and Mr. John Penn, the 
eminent marine engineer. The managing council of the institution 
consists exclusively of professional gentlemen, and comprises the 
master shipwrights of all her Majesty’s dockyards and several of 
their assistants; Messrs. Martin and Ritchie, the principal sur- 
veyors of Lloyd’s Shipping Register-office; Mr. John White, of 
Cowes; Mr. J. R. Napier, of Glasgow; Mr. Grantham, of Liver- 

1; and some others. Mr. J. D‘Aguilar Samuda, shipbuilder, of 
Millwall, has been nominated treasurer. With the council are con- 
nected Mr. Joseph Maudslay, Mr. J. Macgregor, of the ‘Temple, Sir 
W. Armstrong, Captain E. P. Halsted, R.N., and Captains Sulivan 
and Walker, of the Board of ‘Trade. Mr. E. J. Reed, who has 
acted as the organising honorary secretary of the institution, has 
been elected secretary. ‘The design and prospects of the new insti- 
tution will be gathered from the following explanatory statement 
drawn up by the secretary:—“ The objects of the Institution of 
Naval Architects are wholly comprised under three heads :—First, 
the bringing together of those results of experience which so many 
shipbuilders, marine engineers, naval officers, yachtsmen, and others 
are acquiring quite independently of each other in various parts of the 
country, and which, though almost valueless while ted, will 
doubtless tend much to improve our navies when brought together in 
the printed transactions of the institution. Secondly, the carrying 
out by the collective agency of the institution of such experimental 
and other inquiries as may be deemed essential to the promotion of 
the science and art of shipbuilding, but are of too great magnitude 
for private persons to undertake individually. ‘Thirdly, the exami- 
nation of new inventions, and the investigation of those professional 
questions which often arise and are left undecided because no public 
body to which professional reference can be made now exists. The 
means by which it is proposed that the first of the objects shall be 
effected consists of the reading and discussion of papers at periodical 
meetings of the institution, the exhibitions of drawings and models, 
the publication of reports of the proceedings ot the institution, and 
the establishment of a professional library ard museum. ‘The means 
by which the second object is to be eflected will, of necessity, vary 
with the nature of the inquiries to be instituted. The objects 
embraced under the third head will be carried out either by the 
council or by special committees appointed by it.” 








It may be stated that if the general views of the gentlemen 
present on Monday evening be adopted by the committees and by | 
the Council at its next meeting—as they probably will be—the 
“membership” of the institution will be made accessible to real 
naval architects only, while the “ associates” will comprise persons 
of diverse professi and The desire of the meeting 
was, however, that even the associateship should not be made too 
easy of entrance. The annual subscription of both classes—members 
and associates—will probably be two guineas. Meetings for the 
reading of papers will not probably be held weekly, or even 
monthly, it being thought that aggregate meetings held three or four 
times in a year would be more convenient to shipbuilders—who are 
avery scattered body—than meetings of shorter intervals. If the 
holding of such aggregate meetings be decided upon, several papers | 
will of course be read and discussed at each. As the committee are 
now preparing their list of gentlemen who shall be invited to join 
the institution as members or associates, and as no entrance fee will 


ions. 





nt 


we believe, be imposed in the cases of persons thus invited, those of 
our readers who may desire to join the institution, either for the sake 
of association with it, or with the view of obtaining its printed 
“ Transactions ” regularly, would do well to transmit their names 
at once to the Secretary, 166, Fleet-street, London. By this means 
they will, at least, prevent their names being lost sight of, which 
many must, otherwise, of necessity be. 





THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 


2762. WiLLiAM Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
mode of treating gums, such as india-rubber or gutta-percha, for the 
manufacture of various articles.".—A communication from Rudolph 
Franz Heinrich Havemann, New Brunswick, Middlesex, New Jersey, U.S. 
— Petition recorded 6th December, 1859. 

2766. RopertT WILLIAM Sikvikr, F.R.S., London, “ Improvements in the 
method of, and apparatus for, regulating the speed of steam-engines 
connected with the propelling of steamboats or ships.” 

2774. James Compe, Belfast, ‘‘ Improvements in the mode of, and machi- 
nery for, hackling, carding, and preparing flax and other fibrous sub- 
stances, part of which improvements is applicable to transmitting power 
generally.”—/etitions recorded 7th December, 1859. 

2834. WittiAM Huuse, Birmingham, ‘‘ Improvements in the manufacture 
and ornamentation of metallic bedsteads, and other articles of like 
manufacture, and in apparatus and machinery employed therein,”— 
Petition recorded 14th December, 1859. 

2963. WiLLIAM ARMAND GILBEE, South-street, Finsbury, London, “ A new 
manufacture of colouring matter for replacing lokas or Chinese green.” — 
A communication from Felix Charvin, Lyons, France.”—Petition recorded 
28th December, 1859. 

2967. SamugL Kine, Edwards-street, Portman-square, London, ‘* Improve- 
ments in spirit-lamps.” 

0. James SteaD CrossLAND, Johnsonbrook, near Hyde, Cheshire, 
“ Certain improvements in steam-engines and boilers, and in the mode of 
applying steam-engines.” 

2971. Henry BERNOULLI BaRLow, Manchester, ‘‘ Improvements in machi- 
nery or apparatus for stripping or cleaning the drums and rollers of 
carding-engines and other machines in which rollers covered with card- 
teeth are employed.”—A communication from H. Rieter, Winterthur, 
Switzerland. 

2973. Tuomas RoBert RussEuL, Liverpool, ‘‘ The application of certain 
nietals or materials to the manufacture of the movements of watches and 
other time-keepers.” 

2975. Tuomas Strokes Cressky, Burton-on-Trent, 
trussing casks, and in apparatus employed therein.” 

2977. Joskrpn Ciirr, Wortley, near Leeds, ** An improvement in cleansing 
wool and woollen waste.” 

2979. Joseru Curr, Wortley, near Leeds, “ An improvement in the manu- 
facture of clay retorts.”—/etitions recorded 29th December, 1859, 

2981. WILLIAM Situ, Kilmarnock, Ayrshire, N.B., ‘“‘ Improvements in 
the manufacture of fire-clay gas-retorts.” 

2983. Tuomas AUcHINCLOss, Glasgow, ‘‘ Improvements in machinery or 
apparatus for beetling and washing textile fabrics.” 

2985. THOMAS LAWRENCE BaLL, New York, U.S., ** Improvement in show- 
cases for the containing of fancy articles,” 

2087. WitL1AM Ropertson, Manchester, “‘ A new method of dragging 
boats by the power of the water passed through canals or rivers, or other- 
wise attainable.” 

2989. WiLL1AM Epwarp Gener, Wellington-street South, Strand, London, 
** A new system of paddies for steambvats or other vessels.”—A commu- 
nication from Guillaume Cusset, Givors, France, 

2991. James SLACK, Hyson Green, Terrace-street, Nottingham, ‘* Improve- 
ments in water and steam-gauges for steam-boilers.”—/«titions recorded 
30th December, 1859. 

2995. Tuomas CurkIE Grecory, Glasgow, 
carriages,” 

2997. Henry Munstkr, Brighton, ‘* Certain improvements in billiard and 
other tables.” 

2999. Jamxus RipspaLk, Stoke Newington-green, Middlesex, ‘ Improve- 
ments in the construction of syphons.”— Petitions recorded 31st December, 


“Improvements in 


“Improvements in railway 


1859. 

1. Joze Luis, Welbeck-street, Cavendish-square, London, ‘“‘ An improved 
brick-making hine.”—A ication from Joseph Tenaud, Paris. 
3. Wittiam Simons, Glasgow, ‘‘ Improvements in the construction of 

ships or other floating-vessels.” 

5. WinuiaM Jackson, Worsley, | hire, “ Impr 
apparatus for hoists for the prevention of overwinding.” 

7. SamveL Kowsotuam, Putney, Surrey, and THomas Grattoy, Derby, 
“ A composition for rendering uninflammable iinen, cotton, silk, or other 
inflammable fabrics and substances.”— Petitions recorded 2nd January, 1860. 

9. JoHN HeENkY Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in furnaces and fireplaces for the better combustion of fuel.”"—A comumu- 
nication from Nicholas Frangois Corbin-Desboissitres, Paris. 

11. Louis BERTRAND ULLIViek, Boulevart St. Martin, Paris, ‘* Improve- 
ments in ploughs.” 

13. Daviw Huuett, High Holborn, London, “ Improvements in apparatus 
for measuring gas, and in apparatus for indicating the pressure of gas.” 
15. Freperic Hupson, Blackfriars-ruad, Surrey, ** Improvements in gas- 

meters.” 

17. Joun WueatMAN, Sheffield, Yorkshire, “ Improvements in machinery 
or apparatus for grinding saws and other similar articles of metal.”— 
Petitwns recorded 3rd January, 1860. 

19. PuiLirre Gkimap!, Boulevart de Strasbourg, Paris, ‘‘ Improved steam- 
generators not liable to bursting.” 

21. Grorer Davixs, Serle-street, Lincoln’s-inn, London, “ Improvements 
applicable to nibs or burners for gas.”—A communication from Monsieur 
Legris, Paris. 

23. Marc ANTOINE Francois Mennons, Rue de |'Echiquier, Paris, ‘ An 
improved fertilising compound for agncultural purposes.”—A communi- 
—_ from Messrs. Charles de Chauveau and Celeste Duval, Oran, 

weria. 

25. JoserH WALLS, Farington Mills, near 

s of d st 








ts in coupling 


Preston, Lancashire, “‘ Improved 
ngines.” 
London, “An improved churn.”— 





arrang I h 

27. Cuanites Gammon, Cloak-lane, 
Petitions vecorded 4th January, 1860. 

29. Louis ARMAND LE Buanc bE St. Just, Welbeck-street, Cavendish- 
square, London, ‘‘ An improved machine for cutting soft and hard stones 
in open quarries,” 

31. AusTIN CHAMBERS, Bow, Middlesex, “ Improvements in the mode of 
working junction signals on railways.” 

33. SAMUEL PEKKKS, Clapham, Surrey, “ Improvements in presses and 
modes of pressing, applicable to cotton, hemp, wool, coir, hides, hay, 
fibres, peat, linen, thread, piece goods, extracting oil, and other useful 
purposes,” 

35. THoMAS ProcrkR and THomas WALKER, Derby, ‘‘ Improvements in 
sewing-machines.” 

37. OTto JOHN THRODORE GossKLL, Moorgate-street, London, ‘ Improve- 
ments in the construction of locomotive engines.”—A communication 
—_ Louis Stdssger, Breshau, s’russia.—Petitions recorded 5th January, 
360, 

Patents on which the Stamp Duty of £50 has been Paid. 

79. Joun Henry Jonnsox, Lincoln’s-inn-fields, London.—A communi 
cation.— Dated 9th January, 1857. 

104. ALFRED Bowen, Liverpool.—Dated 13th January, 1857. 

26. Francis Watkins, Summerfield Cottage, Birmingham-heath, Bir- 
mingham.— Dated 15th January, 1857. 

130. MaTTHEW ANDREW Muir and James M‘ILwHam, Glasgow.—Dated 
15th January, 1857. 

211. Pier ALBERTO BALEsTRINI, Brescia, Italy.—Dated 23rd January, 1857. 

478. Joun MovuL#, Seabright-place, Hackney-road, Middlesex.—Dated 18th 
February, 1857. 


Patents on which the Stamp Duty of £100 has been Paid. 
71. HENRY CONSTANTINE JENNINGS, Great Tower-street, London.—Dated 
llth January, 1853. 
82. JouN AkRuWSMITH, Bilston, Staffordshire.—Dated 12th January, 1853. 











Notices to Proceed. 


2033. Francois JULES MANckavux, Paris, ‘ Improvements in cartridges.” 


| 2035. JAMES Stuart, Tottenham-court-road, London, “ Improvements in 


pianoforte actions.” 

2036. Epwakp Buaks, Tachbrook-street, Pimlico, London, ‘ Improve- 
ments in apparatus for, and in treating China grass, rhea fibre, mudar, 
and other similar vegetable fibres.” —Petitions recorded 6th September, 1859. 

2037. James Joun Lyons, Loudon, “ Improvements in the manufacture of 
sugar.” 

2048. WiLLIAM RoTHwett and Tuomas Watson, Carr House, Midgley, 
Halifax, Yorkshire, ** Improvements in screw gill-boxes.”—Petitions 
recorded 7th September, 1859. 

2050. Tuomas OSWALD SMALL, Newcastle-upon-Tyne, ‘‘ Improvements in 
the stereoscope, by means of united media, and by the application of the 
pulley and lever or spring in changing the lights. 

Grorce GowLanp, Liverpool, “ I 


and 


“An 


2057. WiuutamM Roscos, Croxteth Hall, West Derby, Lancashire, 
distributing guano and 


improved agricultural implement or machine for 
other manures upen land.” 

2060, SamuEL WorssaM, Chelsea, Middlesex, ‘* Improvements in sawing- 
machinery.” 

2063. Sees aUuD Corngiy, Lime-street, London, *‘ An improvement in the 
permanent-way of railways.”—A communication from Messrs, Lezaire 
and Pauwels, Valenciennes, France. — Petitions recorded Oth September, 


2068. Wiuiiam Ross, Glasgow, “ Imp d apparat cted with the 
discharge of liquids.”—Petition recorded 10th September, 1859. 

2077. FREDERICK VERSMANN and ALPHoNs OprEnueim, Bury-court, St. 
Mary Axe, London, “ Improvements in the treatment of various 
substances so as to render the same non-inflammable.” 

2078. Winu1amM Henry Mornison, Nottingham, “ Improvements in the 
manufacture of bonnet and cap-fronts, and in the means or apparatus 
employed therein.”— Petitions recorded 12th Septenber, 1859. 

2097. Joun STANTON Stocum, Providence, Rhode Island, U.S., 
ments in projectiles suitable for i a i 
Charles Tillinghast James, Providence, Rhode Island, 
recorded 14th September, 1859. 

2099. Joun Roxinson, Sutton, near Hull, Yorkshire, *“ An improved 
agricultural implement.” 

2101. Juuiex Baers, Brussels, “‘ Improvements in railway brakes,”"— 
Petitions recorded 15th September, 1859, 

2105, Joun Winson Hapwen, Kebroyd Mills, Halifax, ** An improvement 
or improvements in apparatus or machinery used for drawing fibrous 
substances or materials in any of the processes or machines for preparing 
to be spun or for spinning the same,” 

2110. Tuomas Ricnarvson, New Bridge-street, Newcastle-upon-Tyne, 
“Improvements in the manufacture of sulphuric acid, and in applying 
the heat generated in the process,"”— Petitions recorded 16th September, 1859, 

2117. Joze Luis, Welbeck-street, Cavendish-square, London, * A slip 
bridle for stopping runaway horses."—A communication from Cesar 
Bourdenet Bouchot, Paris, — Petition recorded 17th Sepiember, 1859, 

2184. CHarLes CowPEr, Southampton-buildings, Chancery-lane, London, 
“ Improvements in mixing or combining and deodorising oil made from 
gas-tar and other oils.”—-A communication from George Wagstaff Yapp, 
Paris.” Petition recorded 27th September, 1859 ; 

2247. Winutam Epwarp Newton, Chancery-lane, London, ‘“ Improved 
apparatus for generating steam.”—A communication from John Masou 
Carr, New York, U.S. 

2249. James Rawtines, Carlton-hill East, Middlesex, “ An improved 
construction of boot-tree.”— Petitions recorded 4th October, 1859, 

2257. Jenotapa Joskru Eaeietox, Birmingham, “ An improvement or 
improvements in annealing furnaces.”— Petition recorded Sth October, 1859, 

2593. ALFRED Vincent Newton, Chancery-lane, London, ‘* An improve- 
ment in the manufacture of hose or flexible pipe."—-A communication 
from Nehemiah Hunt, Boston, U.S.—/’elition recorded 15th November, 
1859. 

2620. Avevste Honore Le Ponrots, Lorient, France, ** Improvements in 
machines for distributing seed and manure.”—J/etition recorded 10th 
Novewber, 1859, 

2763. ARCHIBALD TuRNEK, Leicester, “ Improvements in the manufacture 
of elastic fabrics.”— Petition recorded 6th December, 1 q 

2779. Joun Gay Newton ALLEyN#, Butterley lronworks, Alfreton, Derby- 
shire, ‘* Improvements in the manufacture of boilers, ships’ tanks, and 
other hollow vessels of iron and steel."— Petition recorded 80 December, 





* Improve- 
tion from 
U.S. —/edition 








859. 

2836. Tuomas Boutros, Joun Berrensuaw, and James M‘CONNELL 
Bolton-le-Moors, Lancashire, “ Certain improvemeuts in machinery or 
apparatus for roving, slubbing, spinning, and doubling cotton and other 
fibrous materials.”"— Petition recorded 14th December, 1859. 

2048. WittiaM Hupson and Curistorner Catiow, Burnley, Lancashire, 
* Certain improvements in looms for weaving.” 

2952. Joun James House and Henry ALFKKD Martin, Sheffield, York- 
shire, ‘‘An improved method of application and arrangement of 
indexes to account and other books.”—/etitwus recorded 27th December, 
1859. 

2983. Tuomas Avcnincioss, Glasgow, “ Improvements in machmery or 
apparatus for beetling and washing textile fabrics.” 

2091. James Stack, Hyson Green, Terrace-street, Nottingham, “ Im- 
provements in water and steam-gauges for steam-boilers.” 

2093. WintiamM Epwarp Newton, Chancery-lane, London, “‘ Improvements 
in spinning machinery."—A communication from Eugene Augustin 
Lecewur, Paris. —Petitions recorded 30th December, 1859. 

2995. THomas Currig Greeory, Glasgow, “ Improvements in railway 
carriages.” —Petition recorded 31st December, 1859. 








And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Oilice of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 


List of Specifications published during the week ending 
13th January, lo 

1380, 5d. ; 1381, 3d.; 1382, 3d.; 1383, 10d, ; 1384, Sd, ; 1385, 1s, 4d. ; 
1386, 5d. ; 1387, 3d. ; 1388, 3d. ; 1389, 3d. ; 1390, Sd. ; 1301, 3d, ; 1392, 11d. ; 
1393, 3d. ; 1304, 2s. 6d. ; 1395, 1s.; 1396, 6d. ; 1397, 3d. ; 1398, 3d. ; 1399, 
7d. ;' 1400, Is. 1d. ; 1401, Sd. ; 1402, 11d. ; 1403, 3d. ; 1404, 6d, ; 1405, 3. ; 
1406, 4d.; 1407, Sd.; 1408, 7d. ; 1409, 3d.; 1410, 3d. ; 1411, 3d. ; 1412, 
1s. 5d.; 1413, 7d.; 1414, 1s, 3d.; 1415, 1s, 1d.; 1416, 3d. ; 1417, 10d, ; 
1418, 3d. ; 1419, 5d. ; 1420, 6d. ; 1421, bd. ; 2711*, 3d, 








*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 6s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennete Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
he following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
1525. W. J. Stucs, and O. MuRRELL, Bethnal-green-road, and W. Hupson, 
Hackney-road, ** Generating steam.”—Dated 25th June, 1859. 

This invention consists in directing a flow of water through the pipe em- 
ployed for conveying steam from a steam boiler of the ordinary kind to the 
cylinder of a steam engine, or other purpose to which such steam is re- 
quired to be applied, the object and intention of the invention being to 
economise fuel, and also to enable a small boiler to do the work of a large 
one by generating steam not only in the boiler, but likewise in the steam 
pipe leading therefrom, which is effected as follows :—To the upper part of 
the steam pipe immediately over the steam boiler, the water pipe is con- 
nected, the water being admitted by a suitable cock or valve ; the aforesaid 
steam pipe — through the flues of the furnace, and from thence to the 
engine, and the effect of this arrangement is as follows :-—As the water 
enters the steam pipe it mixes with the steam, and is carried and forced 
thereby im small particles through the course of the steam pipe, which said 
pipe, being highly heated, readily converts the water into steam, and thus 
increases the volume of steam passing through the steam pipe, It is this 
mode of combining water with steam, and afterwards subjecting them to 
heat, that constitutes this invention.—Not proceeded with, 

1526. C. W. Wittiams, Liverpool, ‘* Steam boilers.” —Dated 25th June, 1859, 

This invention consists in introducing into the tubes or flues of boilers a 
continued series of current agitators of a part semicircular or horse-shoe 
form, by which the course of the heated products passing through them 
shall be made to strike with a greater and more direct action against the 
upper part and sides of the interior of the tubes, and through a space left 
between them and the upper part of the tubes. The motion produced in 
the current will be neither spiral nor circular, but in a horizontal wave- 
like course. The space to be left may be from } in. to 4 in. in a 3 in, tube, 
or more in the case of larger tubes. The intervals between the agitators 
may be from 2 in. to 4 in., according to the diameters of the tubes, and the 
strength of the draught passing through them. The more numerous and 
nearer they are, the greater will be the effect, the distances being deter- 
mined by the size of the tubes, and the amount of draught through them. 
These agitators may conveniently be made of a single bar or rod of iron, or 
other suitable material, bent in an arched form from side to side, the lower 
part of the rod running horizontally, forming legs on which the whole series 
rests; or the said agitators may be made of cast-iron in separate — and 
held together, at such distances apart as in practice may be found most 
efficacious, by a connecting rod running through a series of lugs or projec- 
tions formed on the top of each agitatur, and which said lug will be found 
useful in preventing the too near approach of the arched part of the agita- 
tors to the tubes, thus preserving the required distances between them. 
1529. J. Bopgn and W. CLARK, Southampton, “ Superheating steam.”—Dated 


28th June, 1859. by which the 
its by i 





This invention consists of certain mechanical arran; 


steam of marine and other boilers is superheated in a more 
efficient manner than heretofore, at the same time economising the con- 
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Jan. 20, 1860. 








construct and fix them to suit any kind of boiler, so as to increase the area 
of heating surface to a great extent, which is a great desideratum, especially 
in marine boilers. In order to attain the desired object, they employ a 
feed-water apparatus, having a number of metallic tubes, in connection 
with the furnuce, fixed so as to receive the water from the feed-pumps, 
which water is caused to travel forwards and backwards through the entire 
length of the tubes, the said tubes being placed in the strongest heat, 
thereby increasing the temperature of the feed-water to 212 deg., or boiling 
point, prior to its entering the boiler, consequently economising the con- 
sumption of fuel. One particular advantage in this arrangement is the easy 
access to all parts of the apparatus for cleaning and repairing when re- 
quired. 

1530. W. E. Newton, Chancery-lane, ‘‘ Variable cut-off gear for producing 
expansion in steam and other motive engines.”—A communication.—Dated 
2th June, 1859. P 

This invention consists principally in the employment, for operating 
either the main valve or valves of an engine, or a separate cut-off valve or 
valves, of a compound of two parts yoked or combined together, and ap- 
plied either upon the main shaft of the engine or upon a counter shaft, and 
serving to effect the cutting off of the supply of steam from the boiler to 
the cylinder at various points in the stroke of the piston, either under the 
control of a governor, or of any contrivance, at the command of the 
engineer, The invention cannot be fully described without reference to the 
drawings. 

1569. N. Arnpasver, Bombay, ‘* Steam boilers.”—Dated 1st July, 1859. 

This invention relates to the construction of steam boilers in such manner 
that the tubes and tube-plates may be easily withdrawn from the rest of the 
boilers to facilitate inspection and repairs. By this invention the front and 
back tube-plates with the tubes attached are so shaped in accordance with 
the parts of the boiler with which they are associated that, by the pressure 
caused by screws or cotters and clamps, there is a perfect and steam-tight 
joint, and when examination is necessary the shell may be left undisturbed. 








Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &C. 

1516. W. Lister and T. G. Garnick, “ Ships’ windlasses and other like 
apparatuses applicable also to the steering of ships.’ —Dated 24th June, 
1859. 

This windlass consists of two separate barrels working in opposite 
directions by means of friction rollers, the main barrel having two grooves 
in it, and the other having one; the chain is taken over one groove in the 
main barrel, underneath and round the groove in the other barrel, then 
underneath and round the other groove in the main barrel, and out at the 
hawse hole, thus giving two and a-half turns round the windlass with the 
chain, and preventing all ** fleeting” and “surging” as the chain never 
moves out of the grooves. The motion of the windlass in large vessels is 
derived from a wheel with spiral cogs running loose on a capstan spindle, 
and carried round in one direction by means of pauls attached to the 
spindle, and taking into a wheel on the centre of the windlass spindle ; this 
the patentees call the purchase wheel, and the wheel on the capstan spindle 
they call the driver. The purchase wheel runs between two paul bits 
sufficiently apart to allow a disconnection at cach side of the wheel on a 
spindle of its own working in centres formed in the ends of the windlass 
spindles, Each side of the windlass runs in bearings on the paul bits. This 
arrangement allows of one or both sides being connected or disconnected 
at pleasure; thus, when one side only is in use, the other may be discon- 
nected, and the chain always lies in its place ready for use; or, when 
necessary to sluck away chain, it is disconnected, and thus allows chain to 
run out, the speed being regulated by a brake acting on the friction roller of 
the main barrel. By the application of three small cog wheels beneath the 
driver double power 1s obtained without any alteration in the connecting 
power, it being only requisite to reverse the motion of the capstan on the 
deck. Again, by the application of machinery in the capstan head, the 
third or quick purchase is obtained, thus having three different powers, the 
driver itself being the medium when carried round at the same speed as the 
capstan spindle, In small vessels, where the capstan cannot be applied, side 
levers are used in connection with the purchase wheel. With slight modifi- 
cations the machinery may be applied to capstans, cranes, winches, and all 
purposes where chains or ropes are used for raising or hauling. 

1618. A. Cuesneau, Paris, ‘ Paddle-wheels.”—Dated 24th June, 1859. 

This consists in making the paddles each with axes turning in suitable 
bearings in the side plates of the wheels. On the lower edge of each float- 
board is applied a piece of lead, or other metal of greater density than that 
of the material forming the paddle or float-board, for the purpose of bring- 
ing the centre of gravity of the latter below the axis of suspension, which 
will consequently always maintain the float-board vertical, whatever may be 
the position it occupies during the rotation of the whole system. It will 
thus be understood that the tloat-boards turning on their axes will enter, 
act upon, and leave the water always ina vertical position ; it is obvious, 
likewise, that such an arrangement is very simple, and of small cost. 
i572. E. A. Woop, Notting-hill, London, and M, D. Rook » Midldle- 

sex, ** Raising and lowering boats.” —Dated 1st July, i859. 

This invention cannot be described without reference to the drawings. 
1584. H. Hirsen, Berlin, ** Screw propellers.” — Dated 2nd July, 1859. 

The special peculiarity of this invention consists in the co-operation of 
the centrifugal force obtained by its peculiar construction, which is as 
follows :—Take a plain surface in the form of a true oval, and, in the pro- 
portion of about three to two ; in this describe a cirele the edges of which 
touch the outer edges of the oval in the width thereof only ; im the centre 
of the circle is a small circular hole, and two diameters intersecting each 
other at right angles are drawn, one line extending the entire length of the 
oval, the other the entire width of the same; a third line is drawn across 
the centre of the circle at an angle of 45 deg. from the other lines to the 
extreme edges of the oval, and if the plain surface be bent so as to bring 
the two halves of the line of 45 deg. together, two hollow cones will be 
formed, which will assume the form (when looking in front) of the figure 8, 
their bases deviating but slightly from circles, the points of the two cones 
being aftixed to the driving-shaft side by side as before mentioned. It will 
appear evident that the cones will strike and enter the water alternately, 
thereby having the desired effect of propelling the vessel forward. ‘This 
principle admits of many modifications —such as making the cones of and 
from an oval, circular, elliptical or square form, the principle of this in- 
vention being the making of screw propellers of hollow cones. 

1595. C. Bartow, Chaicery-lane, London, ** Capstans."—A commun’cation.— 
Dated ith July, 1859 

This invention consists in the use of a hollow shaft, attached at one 
extremity to the head or drum of a capstan, at the other extremity of 
which hollow shaft is fixed a cog-wheel gearing into a movable gear-plate ; 
in combination with the hollow shaft and movable gear-plate are elutch- 
bars or levers, disposed in such a manner that, by means of a hand-lever 
actuated from the outside, the gear-plate and burrel can be connected, 
which at the same time disconnects the head or drum or connects the head 
or drum, and disconnects the gear-plate ; by these means the accumulation 
of power by the capstan can be varied at discretion, or a quicker action 
= without displacing any gear, and whilst in motion The drum can 
© turned in any direction, and will work equally well.—Not proceeded with, 
1602. J. Luis, Welbeck-street, London, ** Wheel tyres for railway carriages. '— 

A communication.—Dated 6th July, 1359 
This invention cannot be described withoutreference to the drawings, 
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Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre 
is “ge AE Age Ne, sag 6 ter 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Sc. 


1558. L. Boreron, Giromagny, France, “ Winding and tiisting fibrous 
materials,” - Dated 30th June, 15¥ 
This invention consists of certain new mechanical arrangements, embody- 
ing in one machine the operations of a throstle and a mule ; it further consists 
in giving to the wing or flyer, and the receiver, independent movements, so 
as to reduce the size and weight thereof. To effect this the patentee sup- 
presses the bobbin, and effects the winding on by means of a rod or spindle 
of small dimensions. He makes use of a wing or flyer, not carried by the 
aforesaid rod or spindle, but by a fixed support. He also proposes to 1m- 
part to the aforesaid rod or spindle a differential motion; and to the 
movable rod or spindle supporters he applies a system of clockwork for 
imparting direct to the thread or filament a convenient form for winding into 
skeins or forming into cops for weaving from. The twisting operation it is 
proposed to effect by means of a wing or flyer, having an independent 
motion to that of the rod or spindle connected therewith. He also connects 
the wings or arms of the flyer together by a ring of metal to prevent vibra- 
tion thereof. The thread or filament to be twisted and wound passes 
through the axis of motion of the flyer, which is made hollow. The inven- 
tion cannot be fully described without reference to the drawings 
1560, J. Lawson and 8. Corton, Leeds, ‘* Machinery for roving, twisting, and 
apinning flax, cotton, wool, d&c."—Dated 30:h June, 1859. 
This invention is applicable to that description of flyers in which the 
limbs are connected together at their lower ends, and in which connecting 
pieces are used at their upper ends, which are movable, and capable of being 
ifted off the limbs at pleasure, in order to admit of the “ doffing ” or re- 
moval of full bobbins, and the replacing them by empty ones The im- 
es rd consist in constructing the upper connection of the limbs of a 
yer of two parts, one part being applied to one of the limbs of the flyer. 
mouthpiece or eye (for conducting the rove) is connected to one of such 
pieces, 80 » when about to * doff” a bobbin, the mouthpiece or eye will 
» turned or swivelled to one side, and the other connecting piece will be 











turned or swivelled in an opposite direction. The upper end of the spindle 
is bored a short distance, or is otherwise suitably formed to receive the 
lower end of the mouthpiece or eye. The two ends of the parts which con- 
nect the upper ends of the limbs come to the spindle, and are securely held 
together, so that, when at work, they act as if they were one connecting 
bar. In doffing a full bobbin, the workman lifts the flyer a distance suffi- 
cient to raise the mouthpiece off the top of the spindle, and then swivels or 
turns the two parts of the upper connection out of the way ; the full bobbin 
is then removed and an empty one placed on the spindle, and the parts of 
the upper connection of the limbs are brought together and the flyer is 
lowered, so as to bring the flyer into a proper working position on its 
spindle. ‘the inner ends of the two parts of the upper connection, and the 
upper end of the spindle, may be retained together when working by any 
convenient means, 


1566. A. Jones, Blackburn, “‘ Drawing-in, twisting, or looming textile mate- 
rials.” —Dated 1st July, 1859. 

Instead of passing or drawing the yarn, thread, or warp through the eyes 
of the healds by hand, as hitherto adopted, the inventor effects the same by 
machinery or apparatus. He places the reed in front of the healds with a 
dividing apparatus below it, acted upon by change wheels, so that the 
divisions of movement will correspond with the spaces of the reed. The 
drawing-in of the yarn through the healds is effected by a triangular motion 
worked by a shaft acting on mechanical fingers, which push hooks through 
the eyes of the heald ; when the yarn is placed on the hooks they are drawn 
back again, drawing the yarn with them, which yarn is afterwards passed 
through the reed by a self-acting hook, the said fingers and hooks being 
connected with the dividing apparatus, all the movements being perfectly 
self-acting, and working with exactness and rapidity. Or, instead of the 
triangular motion he can use a cam, or any similar mechanical contrivance. 
—WNot proceeded with. 


1568. A. Carron, Little Mooryields, London, “ Loom for the manufacture of 
silk and other velvet.”—A communication.—Dated lst July, 1859. 
This invention cannot be described without reference to the drawings.— 
Not proceeded with. 


1571, E. W. Canter, Rochdale, * Apparatus for sewing.”—Dated 1st July, 
859. 

This invention relates to those sewing machines in which a shuttle is 
employed, and consists, Firstly, in a method of slackening the thread, 
whereby the inventor is enabled to use a larger shuttle than those commonly 
employed. For this purpose he causes the thread to pass through a lever 
turned downward by a positive motion, for which purpose he connects it to 
the needle slide ; this lever he causes to turn back again, so as to tighten the 
thread by means of a spring, and the extent of its motion is determined by 
a stop capable of adjustment. He also constructs the connection with the 
needle-bar adjustable, so as to be able to modify the motion of the lever. 
Another part of his invention consists in an arrangement for driving the 
shuttle. For this purpose he places a toothed wheel, which takes into a 
pinion upon another axis which carries a crank, by which the shuttle is 
caused to traverse, Another part of the invention consists in a method of 
retarding the revolution of the shuttle bobbin, For this purpose he applies 
a spring within the shuttle acting against the axis of the bobbin. — Not pro- 
ceeded with. 

1582. E. Fourmaux, Provin, France, ** Loow.”—Dated 2nd July, 1859. 

By the use of this improved loom a workman may manufacture at one 
and the same time two pieces or cloths of the same stuff or of different 
materials. This is effected by enabling the workman by the same move- 
ment to command two shuttles, and by a combination of the pedals, by 
which they may be motived by the same workman without trouble or 
fatigue. The shuttles are placed in the usual position, but are combined 
with rollers in such wise that the cords which give motion to the shuttles 
centering at one point may be properly worked by one handle. The pedals, 
instead of bemg placed in the centre of the stuff to be woven as is usual, 
are in this loom placed between the two parts of the loom, and consequently 
between the two pieces to be woven, and the workman may, therefore, pro- 
ceed as if he were weaving but one piece of stuff. The inventor produces 
the oscillation of the woof holder by the use of an iron rod, and employs a 
reguiator in rolling the stuff as it is woven. In weaving two stuffs of 
different material at one time it is only necessary to prepare the two parts 
of this loom as if they were distinct looms.—WNot proceeded with. 











1583. C. H. G. WituiaMs, Regent-square, London, ** Dyeing fabrics and yarns.” 
— Dated 2nd Juiy, 105% 
For the purposes of this invention, the patentee employs the precipitate 
obtained by the addition of chromic acid, bichromate of potash, or other 
suitable salt of chromic acid, or the green or permanganate of potash or 
soda, to aniline, toluidine, xylidine, and cumidine, as has been heretofore 
practised, aud in place of purifying such precipitates by treatment with 
liquids which dissolve out the impurities before employing thei for dyeing, 
as is now practised, he uses the precipitate in its crude state. By using the 
precipitates in a crude and impure state, the tedious and expensive processes 
heretofore employed for purifying the precipitates are rendered unnecessary, 








Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
R. Hornsny, jun., Grantham, “ Inprovements in ploughs, and in 
giving motion to ploughs, &e., by steam-power.”—Dated 24th June, 1859. 

This invention has for its object improvements in ploughs, and in giving 
motion to ploughs, and other agricultural implements, by steam-power, In 
forming plough-shares it has been found advantageous to make the cutting 
edge of the share to curve upwards in the centre thus -—\, (or, as itis called, 
to “cutup”), in place of making the edge straight, as is usual in England. 
When such shares have heretofore been employed, the angle of the cutting 
edge has been made acute—that is to say, the cutting edge has never been 
set to make a greater angle than 45 deg., with a central line drawn from end 
to end of the plough. Iu consequence of the edge being thus arranged, 
the turning over of the slice cut by the share commences very much in 
advance of the completion of the cut of the share, and hence the slice is 
broken. To obviate this, the inventor makes the angle of the edge of such 
shares much more obtuse than heretofore, preferring an angle of 65 deg., or 
thereabout. He also makes shares, having the cutting edges curved to 
‘cut up,” as already described, of cast-iron in place of wrought-iron, 
which has always heretofore been employed for making shares of this 
description. He forms the sockets of such shares underneath the working 
face, in place of projecting beyond it, which makes the shares more suitable 
for use in ploughs having lever necks; or, in some cases, he adapts lever- 
neck ploughs to receive shares of this description with sockets projecting 
beyond the working face, as heretofore, by employing a covering-piece 
between the mould-board and the share; this covering-piece slipping over 
the socket of the share allows the joints to be much closer than would be 
possible with a projecting socket, if the mould-board were continued up to 
the share. 
curved cutting edge, as described, a vertical pin, which serves as a coulter 











| or a vertical pin may be employed, made in a separate piece from the share, 


and secured to the land side of the plough, or to the share, by screws or 
otherwise. In forming the slipe or slade of a plough, the vertical plate 
thereof which rests against the land side, and the horizontal or sole plate, 
have heretofore usually been made of the same length. According to this 
invention, he makes the vertical plate of the slipe or slade much longer 
than the horizontal or sole plate. By increasing the length of the vertical 
plate, the plough is rendered less liable to deviate from a straight line when 
at work, and, by decreasing the length of the horizontal, or sole plate, the 
plough is more easily made to follow the undulations of the land, so that 
the ploughing may be everywhere of the same depth. The portion of the 
vertical plate of the slipe or slade which projects beyond the sole plate he 
sometinies makes in a separate piece, and he supports this piece by a stay 
passing to a piece projecting down from the handles, and anotner stay 
passes from the same piece on the other side to the mould-board; the 
vertical plate of the slipe or slade is not of the same depth throughout its 
length, but slopes upwards so as to rise off the bottom of the furrow at its 
further end. ‘Lhe advantages of this system may be to some extent obtaimed 
by using a slipe or slade iu which the vertical plate, and the horizontal or 
svle plate, are of the same length, but in which the sole plate, in place of 
being flat on its under side, is, towards 1s further end, bevelled or curved 
upwards, so as to raise it off the bottom of the furrow ; or a short slipe of 
the ordinary construction may be employed, together with a stay passing 
from the handles or other part of the plough, and resting against the land 
side of the furrow at some distance behind the end of the slipe. This stay 
may be furnished with a friction-wheel or otherwise. When two or more 
shares and mould-boards are combined together in one frame for steam 
ploughing or otherwise, he removes from the frame the coulters usually 
employed, and parts necessary for fixing the same to the frame, and he 
employs in place of coulters, shares, having vertical pins projecting upwards 
from them, or separate pins may be employed fastened to the land sides of 
the ploughs or to the shares. Compound ploughs thus arranged are less 
liable to choke than when coulters are employed. In some cases he 
combines drag-chains with compound ploughs, arranged suitably for steam- 
sloughing, in order to bury grass or rubbish lying on the surface of the land. 
le couples steam-ploughs or implements with the tackle by which they 
are hauled by means of a comparatively weak coupling piece, which 
should the implement meet with an impediment of sufficient size to stop 
the plough or implement, the coupling piece will give way, and the breakaye 
of the tackle will be avoided. In arranging winding apparatus for hauling 
ploughs and other implements when steam power 1s employed he mounts 
the winding drums both on the same axis, and he clutches the drums with 
the axis alternately (according as one or other drum is required to wind) 
by means of clutches which act within the drums. By this arrangement 





the space is saved which would be occupied were the clutches placed exterior 
of the drums, The two clutches, one for each drum, are connected together 





He also casts, or forms in one piece, With a share having a | 





by means of feathers which lie in grooves formed in the axis, and by means 
of these the clutches can be slid simultaneously along the axis, according as 
it is required to clutch either one or other drum with the axis, or to allow 
both to run free.—Not proceeded with. 





Cxiass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ment, Glass, Paint, House Fittings, Wurming, Ventilating, &c. 
1604. C. HaGan, Tower of London, “ Apparatus for curing smoky chimneys 

and preventing down-draught.”—~Dated 6th July, 1859. 
This invention cannot be described without reference to the drawings. 


1631. J. Tayuor, Roupell-nark, Streatham Hill, Surrey, “Construction of 
walls,” —Dated 3th July, 1859. 

The patentee introduces into the wall at a short distance above the ground- 
line two layers of tiles made of non-absorbent material ; each of these tiles 
is made of a length equal to the thickness of the wall, and of a width 
equal to the length of an ordinary brick ; it is thickened at the edges on 
each side, so as to form a thickened border or flange projecting up from the 
general surface of the tile. The first of the two layers of tiles is laid with 
the thickened flanges projecting upwards, the length of the tile being in 
the direction through the wall; and the second layer of tiles is laid with its 
length in the same direction, but with its thickened flanges projecting 
downwards, and so that the plane surface between the two borders of eac 
tile of the upper course rests on the flanges of two adjacent tiles of the 
lower course. The width of each of the flanges is made somewhat less than 
one-half of the width of the space between the flanges, so that when the 
tiles are built together, as already explained, spaces are left between the 
flanges of the tiles, which effectually prevent the passage of damp along 
the joints between the tiles, and they also serve to admit air underneath 
the floor, to do which air-bricks are commonly employed. 





Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 


ments of War or for Defences, Gun Carriages, Sc. 

1612. F. A. Le Mat, New Orleans, U.S., “ Ordnance.” —Dated 7th July, 1859. 

This invention consists in adapting to the end of the lever of the hammer 
a vertical adjustable plug, or other convenient and suitable contrivance, 
which will cover up and stop the vent. In order to admit of the hammer 
being drawn back, so as to bring the adjustable plug over the touch-hole, 
a slot is made in the hammer arm, and when the hammer is made to strike 
the primer it is at the same time pulled back from the touch or vent hole, 
so as to prevent the gas that issues from the vent when the primer has been 
exploded from blowing off the hammer, as has sometimes happened. It will 
be understood that, when the hammer, after having exploded the primer, is 
drawn back, the vertical adjustable plug will be brought over and made to 
stop the vent, and thereby prevent the admission of atmospheric air.—Not 
proceeded with. 


1622. F. A. Le Mat, New Orleans, U.S., “* Fire-arms.”—Dated 8th July, 1859. 

This invention consists in a novel construction or arrangement of parts 
whereby a repeating firearm, such as a pistol or rifle revolver, may be 
rendered a more convenient and effective weapon than heretofore, without 
adding to the weight, or to the complication of the parts. The invention 
relates to that description of repeating fire-arm in which a movable breech 
piece, pierced for several charges, is u.ade to rotate on a central spindle, in 
order to bring every charge in succession under the hammer, and opposite 
to a common barrel, through which every such charge is made to pass, 
The invention consists principally in mounting such rotating breech on a 
hollow central spindle or barrel, which will form an additional barrel for 
the arm, and which additional barrel the patentee prefers to charge with a 
cartridge containing a number of small bullets instead of a single bullet. 
This central barrel or hollow spindle may be charged either at the muzzle 
or the breech, and the movable breech is made to rotate in any of the well 
known ways, or other convenient manner. Every barrel of the rotating 
breech must, of course, be provided with a nipple and touch-hole, and the 
central barrel must be also so provided, The same trigger and hammer is 
used for rotating the movable breech, and for discharging the primers of 
the same, and also the primer of the central barrel or hollow spindie. As, 
however, the nipples of the rotating breech piece, and of the central barrel 
or spindle, are not in the same circuit, the head of the hammer is made 
movabie, and is jointed, so that, by the finger or thumb of the hand which 
holds the pistol, the movable part of the hammer head may be moved up 
or down, in order to bring the hammer into a position suitable for dis- 
charging the primers of the rotating breech, or of the central barrel, as 
may be required. This movable head of the hammer is also connected by a 
spring or small lever placed inside the hammer with the mechanism of the 
lock, whereby the movable breech is rotated, and is so arranged that, when 
the moveable head is pushed back so as to act on the nipple of the central 
barrel, the small spring or lever in connection with the hammer will throw 
the rotating mechanism out of gear with the moveable breech, which will 
consequently remain stationary until the head of the hammer is returned 
to its original or normal state. Another improvement in the hammer con- 
sists in torming two small projecting wings at the side of the head of the 
hammer for the purpose of fitting against a projecting part of the rotating 
breech, and locking the same, thereby preventing the latter from rotating 
when the hammer is let down on to such projecting part. The rammer for 
pushing the charge into the barrel is worked by a jointed lever, and, in 
order to insure its proper action and accurate working, the rammer is made 
to work on a fixed guide piece attached to a convenient part of the meta 
frame of the arm. Part of the lever of the rammer is made removable, so 
that it may be used for the purpose of loading the central barrel. This re- 
movable part of the lever is also fitted in such a manner as to admit the 
screw being fixed thereon for withdrawing a charge when required. 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


1506. A. Beaviigv, Brussels, *‘ Crinolines, dc.”—A communication.— Dated 
5th July, 1859. 

The improvements in crinolines consist in employing in their manufacture 
springs composed of a cord of catgut, or other similar substance, bound 
round spirally with brass, steel, or other wire. The spring so formed is cut 
into suitable lengths, and the extremities of each length are connected 
together so us to form the spring into a hoop by means of a short length of 
metal tube, split longitudinally, so as to allow it slightly to spring open ; 
the interior diameter of this tube is a little smaller than the exterior 
diameter of the spring, so that, when the ends of the spring are introduced 
into the short tube, the tube clips them, and holds them securely. Another 
part of the invention consists iu improvements in machinery for construct- 
ing springs of this description, For this purpose one end of the cord of cat- 
gut, or other similar substance to be bound round with wire, is connected 
to the periphery of a drum, the axis of which is carried by a forked piece 
attached to a bent axis, so that, when the axis is rotated, the drum is carried 
round with it. The two ends of the bent axisare straight, and through the 
centre ef each of these ends there is a small hole; through one of these 
holes the catgut or other substance to be covered passes, and through the 
other a cord passes, a portion of which is wound around a drum fixed on the 
same axis as the drum to which the catgut is attached ; this,cord, after 
passing through the hollow end of the axis, passes over a pulley, and to the 
end of the cord a weight is attached, so that the cord tends constantly to 
wind the catgut on to the latterdrum. The catgut or other substance also 
passes over a pulley, and a weight is attached to the end of the catgut so as 
to keep it extended. Between the hollow end of the axis through which the 
catgut passes and the pulley there is a frame, through a small hole in which 
the catgut passes , at right angles to this hole there is another hole through 
which the wire for covering the catgut passes, and on one of the hollow ends 
of the axis there is a toothed wheel, into which a toothed wheel driven by a 
crank-handle gears. By this means, when the crank-handle is turned, the 
bent axis is caused to rotate ; the bent axis, carrying round with it the drum 
to which the catgut is attached, causes the catgut to rotate, and so winds 
spirally around it the wire with which it is to be covered, the catgut as it 
becomes covered with the wire bemy wound on to the drum carried by the 
bent axis. 


1619. G. Euuis, Collier-street, Pentonville, London, “‘ Muffs.”— Dated Sth 
July, 1809. 

The patentee constructs ladies’ muffs, made with fur or other materials, 
with an opening in the muff, wherein he inserts and fixes a bag or reticule, 
and a purse, the bag or reticule being placed next to the felt or inside of 
the skin or other material of which the muff is made. He next places the 
wool or other stufting, and then the silk or other lining, and he then fixes 
the purse into the bag or reticule. He makes the opening to cluse up with 
snaps, buttons, or other fastenmgs. He attaches cords, chains, or handles 
to the muff, so that the same can be carried on the arm as an oruinary 
reticule, when not required in use as a muff. ‘The muff when closed does 
not differ in appearance from any ordinary muff. 


1625. G. A. Bocas, Dulwich, Surrey, ‘* Boots and shoes."—Dated 8th July, 
1859. 

This invention has for its object the rendering of boots and shoes water- 
tight, without in any way altering the appearance of the exteriors. The 
inventor proposes placing within the lower part of the boot or shoe a piece 
of thin waterproof material in the form of a golosh, which may be made to 
rise as high in or around the interior of the boot as may be required, the 
same being merely placed in the boot, bnt having a strip of thin material 
sewn to the lining of the boot, one edge of which falls over the edge of the 
golosh, and is secured by the insole or sock lining.—Not proceeded with. 
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eg Crass 8.—CHEMICAL. 


uding Special Chemical and Pharmaceutical Preparations, Fuel 
cy ighting Materials, Preparation and Preservation of Food, 
Bleaching, Dyeing, Calico-Printing, Smelting, 


Brewing, Tanning, I ? 
7 ts, Paint, Paper, Manures, Se. 


Glass, Pottery, Cemen 
1586. J. Simon, Paris, ‘‘ A composition named ceiodelite.’ 
1859. 


| 


"—Dated 4th July, | 


The composition, which the patentee terms “ zeiodelite,” is formed from a | 


sed of sulphur, and a powder more or less fine obtained from 
Pepenundes prodt against the caien et acids in general, and in preference 
from the burnt stoneware of broken jars or demijans which have been 
manufactured to contain acids. He also uses the different matters or sub- 
stances of which the above-named articles are made; also pulverised 
‘stals or broken glass. The most durable composition consists of about 
19 Ib. weight of sulphur, to about 42 1b. weight of powder from the broken 
lars and pulverised glass and cry stals, which mixture he exposes to a gentle 
feat which melts the sulphur; he then stirs the mass until it becomes 
thoroughly homogeneous, when he runs it into suitable moulds and allows 
it to cool. 





Crass 9.—ELECTRICITY.—NoN E. 


Cuass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


522. P. Faure and J. Pervop, Avignon, (France, “* Process sor utilisung 
the residues of madder in the manufacture of garancine and other pre- 
parations of madder.”—Dated 24th June, 1859. ae 

The patentees claim the evaporating, by means of an oven in direct com- 
munication with a furnace, the wash waters and vinasses (weak wines) of dis- 
tillation from the manufacture of garancine and other preparations of madder 
containing residues of madder in solution, such oven being applicable to 
heating the drying stoves used in the manufacture of garancine, and by 
which process they obtain, at a low price, a product applicable to various 
useful purposes. 

1527. W. E. Newton, Chancery-lane, “ Apparatus for exhibiting stereoscopic 
pictures.”"—A communication.—Dated 25th June 1859. ; 

This invention relates to a novel form of apparatus in which the pictures 
are conveyed automatically from the interior of the box or case to the place 
where they are to be inspected, and are returned to the box again after they 
have been inspected or exhibited, or, in other words, the apparatus 
contains the pictures within it, and brings them to the outside to be 
exhibited, and then returns them again automatically. The invention 
consists in the mechanical means which are employed to perform the several 
necessary movements to effect the desired object, and cannot be described 
without reference to the drawings. 

1532. R. Dick, Toronto, “ Keeping accounts current in printed form, for 
addressing cards, circulars, pupers, and periodicals of all kinds, with 
great rapidity, by the aid of a very simple wichine, which is a constiiuent 
part of this invention.”—Dated 27th June, 1359. 

In carrying out this invention the names and addresses of all persons» 
whose accounts it is required thus to keep, are first carefully set up in 
printers’ type in regular columns or otherwise, and in connection with each 
name is placed a precise statement of the individual's account in figures, 
symbols, dates, or numbers, either separately or in combination, or whatever 
else will represent the extent to which each is debtor or creditor, and from 
the type thus carefully and fully set in order an impression on any suitable 
substance is taken, which exhibits in printed form the accounts as set in 
type. On this impression, placed as the first folio of a fitly prepared skeleton 
book to be carefully preserved, the accountant enters all alterations 
occurring in the state of the accounts up to the period fixed for balancing 
the sheet, at which time the type is changed, so as to incorporate and truth- 
fully represent all the changes and alterations that have occurred in the 
accounts, From the type thus corrected an impression is taken to constitute 
folio No. 2 in the skeleton book, and thus onwards in continuance. When 
it is desirable to render or transmit the accounts at the expiration of any 
balancing period, an impression is taken from the type, in addition o the 
one required for the skeleton book, its columns cut apart, and the head of 
each succeeding column is gummed to the lower extremity of that preced- 
ing it, till the whole forms a continuous web. This is reeled (like the paper 
web of the telegraph operator) into a simple machine (adapted to this and 
numerous other purposes and embraced in this invention) by which the back 
of the web of accounts is rendered adhesive, the accounts cut off separately, 
and firmly stamped on cards, circulars, papers, or periodicals at the rate of 
8,000 in an hour. 

1534. D. J. FLEETWOOD, Birmingh m, “ Shaping metals.”—Dated 27th June, 
1859. 

The object of this invention is to produce vessels or articles having, more 
or less, the figure of a hollow sphere or spheroid, or having a spheroidal 
body with a taper neck or prolongation. The invention cannot be described 
without reference to the drawings. 

1538. G. Dawes and C. J. Carr, Hoylanl, Yorkshire, ‘‘ Altmospheric and 
vacuum hammers and stamps, applicable to steam and other engines.” — 
Dated 28th June, 1859. 

This invention relates chiefly to improvements upon atmospheric forge 
and other hammers, forming the subject of a patent granted to one of the 
present patentees the 7th day of May, 1858. In the specification of that 
patent the hammer was described as being connected to a eylinder working 
in vertical guides, and which cylinder fell with the force due simply to its 
own gravity. The main objects of the present invention are, First, to give 
additional energy to the blows of the hammer head, by adding atmospheric 
pressure to the falling weight. And, Secondly, where this advantage is not 
attained, to make the length of the oscillating piston-rod, which is used to 
lift the cylinder, self-adjusting, and thereby suit the fall of the hammer to 
the work in hand, allowing at the same time the piston to work down to 
the bottom of the cylinder. To permit of the piston-rod varying in length, 
the patentees construct it of two parts, which are capable of sliding one 
within the other. The lower part of that which is connected to the piston 
that lifts by exhaustion the cylinder carrying the hammer head consists of 
a hollow rod or cylinder, which receives the piston of a rod that forms the 
upper part of the piston-rod, and is jointed to and pendent from the crank 
of the driving shaft. The length, therefore, of this compound piston-rod 
will depend on the position of the small piston in its cylinder, This com- 
pound piston-rod they propose to use in conjunction with a cylinder fur- 
nished with air holes for the admission of air below the lifting piston, or 
with a cylinder without these holes, the piston being in this latter case 
provided with valves for admitting air below it at the time the cylinder is 
required to fall upon the work. The compound piston-rod may be used to 
work vertically, by attaching at its upper part to a cross head working in 
slides. The invention cannot be fully described without reference to the 
drawings. 

1540. A. V. Newton, Chancery-lane, ‘‘ Cutting corks."—A communication,— 
Dated 2Wth June, 1859. 

This invention cannot be described without reference to the drawings. 

















Tne united length of the streets of the metropolis is about 1,800 
miles. 

ANOTHER TELEGRAPH TO France.—Messrs. Glass, Elliot, and Co. 
have received intelligence of the successful laying of the telegraph 


between the Channel Islands and France, making a third line of tele- | 


graphic communication to that country. 


ACCIDENT TO THE GERMAN SreaAmsHip Bremen.—On the last 
voyage of the steamship Bremen, from New York to Southampton, 
on the 5th inst., when in lat. 45°42 deg., long. 47°17 deg., the main 
shaft of the engine broke. The fore part of the engine was so much 
bent that the two pieces of the shaft separated, which made it easier 
to set the after engine to work,—an operation which was successfully 
completed by 10 30 p.m. The weather was fine, and fresh westerly 
winds helped the ship along, so that the voyage was made, after all 
delays, in a little over thirteen days. 


EXPLORATION OF THE AUSTRALIAN DrsEert.—At a meeting of the 
Exploration Committee, held on the 26th of October, Sir William 
Stawell in the chair, Dr. Mueller, the hon. treasurer, reported that 
he had received, through Sir William Stawell, the promised donation 
of £1,000 for the Victoria expedition, the donor still withholding his 
name from the public. The treasurer further stated that the con- 
tributions paid in amounted to £2,914 6s. 4d., and the subscriptions 
not yet paid to £315 18s., which sums, with the offer of Messrs. 
Turnbull and Cadell to convey expedition stores free—deemed equiva- 
lent to a subscription of £500—amounted to a total of £3,730 4s. 4d. 
by private contribution. In reply to the application of the committee 
the chief secretary had agreed to place the sum of £6,000 on the 
estimates for 1860, in addition to the private subscription. The com- 
mittee resolved to call a public meeting to receive their report and to 
determine on future proceedings. According to information lately 
received, the shipment of camels and dromedaries from India for the 
expedition was likely to take place in December or January.— 

ustralian and New Zealand Gazette. 


| and of the Great Indian Peninsula Railway, £8,253. 





VENTILATION oF AmeERICAN Rariway Carriaces.—Robert A. 
Forbes, while riding in the cars of the Old Colony (Mass.) Railroad 
last Fall, opened a window to get some fresh air. He was requested 
to close it, and on declining, the conductor being appealed to, shut it 
himself. Mr. Forbes then put his elbow through the window, for 
which the conductor put him off the train. He sued the company 
and has obtained 5 dols. damages. The court ruled that the com 
yany had a right to eject passengers for a violation of rules, but not 
for any damage done to the railway property, as the road had its 


| remedy at law for that.—New York Times. 


Mininc Enterrnist tn SouTH AMERICA.—The expedition organised 
by the Equador Land Company for the development of the tract of 
country assigned to them sails from London this week, and is ex- 
pected to reach Guayaquil, vid Cape Horn, about the end of April. 
It consists of thirty persons, several of whom possess scientific 
knowledge, and is to be furnished with a year’s supply of provisions 
and mining and agricultural materials.” The vessel engaged is a 
schooner of 250 tons, and the geologist and engineer is Mr. J. 8. 
Wilson, who has had Australian and Californian experience. The con- 
ditions with the company are that the party, in addition to main- 
tenance, are to have the net profits of any mining or other business 
that may be carried on during the first two years. 

AmeriIcAN Marrers. — The second importation of Cashmere 
goats into the United States has just been effected. The number 
imported this time is eight. The Savannah Republican says:— 
“ They are no less curious than valuable, something of the size and 
shape of our native breed, they difier widely in their hair, which 
grows so luxuriantly as to give them the appearance of a sheep with 
an immense fleece on it. ‘These goats are found in the Himalaya 
Mountains, and have to be brought about a thousand miles before 
they reach a shipping port. They are not sheared like the sheep, 
but the fleece is pulled off twice every year. An ordinary fleece 
weighs between 8 1b, and 41b. The New-York price 8 dols. 0c. per 
pound, making at least 51 dols. a year for each goat, while there is 
no cost in feeding them, for they are as frugal and hearty as the 
common goat. There is a great demand for them, and the prices 
they bring are fabulous. One buck sold as high as 1,500 dols., and 
one of Mr. Peter's stock was sent to the Illinois State Fair for ex- 
hibition, and so pleased the President that he offered the weight of 
the animal in silver in exchange for him.”—The number of patents 
issued from the United States Patent Ottice for the first nine months 
of last year was 3,334, and the amount of fees received 188,500 dols. 
—The statistics of buildings erected in St. Louis for ten months 
previous to November Ist, show an aggregate expenditure of 
7,173,000 dols, This amount does not include the appropriation for 








the Court-house, of 125,0U0 dols., nor the amount expended this | 


year on the Lindell House (hotel,) of 150,000 dols. ©The number of 
buildings erected is 2,450, of which 2,346 cost less than 20,000 
dols. each. ‘I'wenty-nine cost 30.000 dols.; tive 40,000 dols. ; 
five 50,000 dols.; three 60,000 dols.; one 90,000 dols., and one 
100,000 dols. ‘The assessed value of real estate is over 10,000,000 
dols. higher than last year. There have been built this year 
24 miles of street railroad, at an estimated cost of 192,000 dols. 
They employ 95 cars, 300 men, and 784 horses. —Whilst frequent 
complaints have been made of the practice of sanding cotton, the 
Providence (U_8.) Journal mentions that a twelye-pound cannon- 
ball had been found there in a bale of cotton. “ But something 
worse even than sand has been found in a bale which recently 
arrived. ‘Ihat is lucifer matches. They were in a pine box which was 
partially broken, so that they could not fail to ignite in passing 
through the picker. Had they not been accidentally discovered 
they might have caused the destruction of one of the most valuable 
mills in this State."—The first railway locomotive ever constructed 
in California has been completed at one of the San Francisco iron 
foundries.—The Panama Railway, owned principally in New York, 
is the most protitable of any on the American continent. It is 
49 miles long, and cost £1,600,000, or a little more than £32,000 per 
mile. Its earnings for last year were £385,090 (estimating five 
dollars to the pound); its expenses £102,000, leaving £283,090. 
From this, after paying interest upon £675,000 of debt, there 
remained a sum equal to 233 per cent. upon £1,000,000 of capital. A 
dividend of 12 per cent. has been declared and paid, and the total 
undivided surplus of the company now amounts to £242,000. The 
passenger fare by this railway across the Isthmus of Panama is 
£5, equal to 1}d. per miie. 

InpIAN RaiLRoap Sratistics.—During the year 1858, the East 
Indian Railway carried 1,172,852 passengers, or 8°952 per mile. 
‘The gross earnings per train mile were 3r. 14a, 1p., and the working 
slr. 15a. 1p. The protits were 49-9 per cent., and the ex- 
penses 501 per cent. of the whole earnings. The profit on the 
capital is estimated at 6} per cent. The increase of goods traffic is 
the most striking feature of the returns, the increase of the pas- 
senger traflic having been but trifling on this line. The Great Indian 
Peninsula Railway was open for 68 miles on the Concan and 
1033 on the Deccan line, or a total of 1719. As 64 of these miles 
were open for only a fortnight, 1353 is assumed as the standard. 
Unlike the East Indian line the returns from passenger trattic ¢ 
most satisfactory, and the receipts from goods, though showing an 
improvement on previous periods, still disappointing. The expenses 
amount to 43°35 on the receipts, a result which is creditable to the 
Great lndian Peninsula Railway as compared with the East Indian 
Railway in working. But the capital expended on the former is so 
much greater that the net percentage is £4 5s. 10d. against £6 5s. 
on the latter. The passenger income is 4r. Ida, 6p. per train per 
nile against 3r. 13a. 4p. in 1857; the goods tratlic, only 2r. 9a. Llp. 
The high rates for goods are alone to blame for this result, and their 
recent reduction is still insufticient. When we look at the revenue 
of the Madras Railway we cease to wonder that the men who are 
the greatest opponents of railways belong to that presidency. It is 
the worst of the three. Open for 96 miles, and worked as cheaply 
as the other Indian lines, from its high rates it has not succeeded in 
securing much trattic. Its expenses are accordingly 66°44 per cent. 
of the whole revenue, but there is a slight improvement on previous 
years, which raises the protits to nearly 34 per cent. When we 
compare these results with the figures published by the Board of 
‘Trade on English railways for 1858, we have reason to congratulate 
ourselves on the larger reiurns of the Indian lines. The average 
rate of dividend on the whole of the ordinary share capital in 
England was 3°06, somewhat less than the yield of even the Madras 
line. Even the interest on preference capital and loan was only 
4°63, or little more than the yield of the Great Indian Peninsula 
line, and 2 per cent. below the East Indian line. In round numbers, 
140,000,000 passengers were conveyed, but in proportion to the mile- 
age, the number of passengers on the East Indian Railway is greater 
than in Ireland, nearly equal to that of Scotland, and about three- 
fifths that of England. ‘The average cost of the construction of the 
English lines has been per mile £39,275; of the American, £8,275 ; 
The working 
expenses on the Indian lines are less than on any other, and every 
















| new extension, every new reduction of the rates, increases the 





receipts. ‘These results, we submit, are encouraging in themselves. 
They point, also, toa future for Indian railways of which men do 
not dream. As yet they are single lines, without even roads as 
feeders; as yet they have not reached their great termini, but each 
ends in a swamp or a village; as yet their fares for third-class pas- 
sengers and for goods are disproportionately high. When the over- 
land traflic, and the produce of the hills and well-watered valleys, 
are borne along between Madras and Beypore; when Central India 
and the assigned districts of Hyderabad pour their vast cotton 
wealth into bombay ; when the goods of Manchester are borne into 
the interior, and the riches of the doabs and deltas of the Indus and 
the Ganges, and the tea of the Himalaya slopes are carried down to 
Kurrachee and Calcutta; and when the dense population of these 
valleys, ever on the move, is attracted by fares lower than those of 
their own boats, Indian railways will yield almost fabulous dividends. 
The one secret which will accomplish this, which has made the 
East Indian Railway—only partially aware of it—eclipse the others, 
and which only one English line has yet perceived, is cheap fares, 
cheap rates,—Friend of India, 








West Lonpon Extension Rariway.—At a special meeting of 
the Great Western Railway Company, held last week, it was resolved 
to subscribe £100,000 to the capital of the West London Company. 

Launcu or tHe Esporr.—The Espoir gun-vessel was launched 
on Saturday, at 5 o'clock, at Pembroke Dockyard. She is to mount 
five guns, viz., one pivot 68-pounder, of 95 ewt., and 10 ft. in length; 
and four 24-pounder howitzers. The following are her chief dimen- 
sions :—Length between perpendiculars, 145 ft.; length of keel for 
tonnage, 127 ft. 10 in.; extreme breadth, 25 ft. 4 in.; breadth for 
tonnage, 25 ft.; breadth moulded, 24 ft. 6 in.; depth of hold, 13 ft.; 
tonnage, 425 tons. The Espoir was launched from No. 6 slip, and 
is deemed to be a splendid model. 

TELEGRAPH ARRANGEMENTS FOR AUSTRALIA. — Arrangements 
have been made by the Submarine Telegraph Company to forward 
messages to Australia vid Malta, Marseilles, and Trieste. Accord- 
ingly messages will be received at any of the stations in the United 
Kingdom belonging to the Submarine and the Magnetic Telegraph 
Companies, and forwarded to any of the stations on the intercolonial 
telegraph lines in Australia. The mail for Australia vid Marseilles 
leaves on the 18th of each month, but by these arrangements 
messages can be sent vid Trieste up to the 26th, in time to overtake 
it at Aden by the Austrian Lloyd’s steamer, which leaves Trieste on 
the 27th, and is due at Alexandria on the 31st. As the Australian 
mail steamer does not leave Aden before the 2nd of the following 
month, there is ample time allowed for sending messages by the 
Red Sea ‘Telegraph from Alexandria to Aden previous to her depar- 
ture for Australia. The rates for 20 words, exclusive of five allowed 
for the address of the receiver, are—vid Calais and Malta to 
Adelaide, £3 14s. 3d.; Ballarat, £4 1s. 9d.; Geelong and Melbourne, 
£4 2s. 9d.; Sydney, Hobart Town, and Laurceston, £4 5s. 9d.; vid 
Calais and Marseilles to Adelaide, £2 14s,; Ballarat, £3 1s. 6d.; 
Geelong and Melbourne, £3 2s. 6d. Sydney, Hobart Town, and 
Launceston, £3 5s. 6d.; vid Ostend and Trieste, to Adelaide, £2 15s. ; 
Ballarat, £3 2s. 6d.; Geelong and Melbourne, £3 3s. 6d.; Sydney, 
Hobart Town, and Launceston, £3 6s. 6d.—Australian and New 
Zealand Gazette. 

Trixipap RarLway.—The report of the directors of this company 
states that terms were at length settled between the Colonial-oftice 
and the company, but not without many moditications; and it was 
deemed essential that the secretary of the company should proceed 
to Trinidad for the purpose of explaining and urging the adoption of 
the terms so moditied and altered, and furthering the completion of 
the surveys. The lines were approved by the Legislative Council 
on the 24th of September last, and the secretary had since returned 
with the plans, sections, and estimates, together with the report of 
the engineer employed in the colony. The plans, sections, and 
estimates had been carefully examined and revised in England by 
Mr. J. Longridge, civil engineer, and his report showed that the 
amount of the company’s capital was more than sufficient for the 

construction of the proposed lines of railway. The route selected 
appeared to be well suited to the wants of the island. The extent 
of railway, with seven miles of sidings, would be fifty miles in 
length, for the most part a surface line, except where one short 
tunnel, and about half-a-mile of deep cutting, would be necessary. 
The earthworks averaged under 13,000 cubic yards per mile. Taking 
the estimates of the colonial engineer, £270,000 would be required, 
which, on revision by Mr. Longridge, was reduced to £260,000, 
leaving in either case a considerable margin for extras and contin- 
Hencles, 

Tue Sincarore anv BaraviA TeLtecrarn Casie. — The 
successful laying of the telegraphic cable between Singapore and 
Batavia has occasioned the interchange of complimentary messages, 
not only between the Governments of the two dependencies, but also 
between the merchants of both places. ‘The utmost cordiality pre- 
vails on the subject, and it is hoped that the cable will be the means 
of cementing a still closer intimacy between the colonists of England 
and the Netherlands. It will be seen by the following telegram, 
dated on board the Bahiana, on November 30, that a slight accident 
occurred soon after landing the cable, but it was speedily rectitied :— 
** No sooner was the work done, than a ship's anchor broke the com- 
munication. Friday, the 25th—broken ends found; and we find the 
cable broken again since Sunday morning near the North Watcher. 
It looks like mischief. It is a perplexing time, and makes all my 
movements uncertain ; we are all well, and still blessed with patience 
to relieve us of the yoke of bad luck. We are just starting from the 
North Watcher.” We also give the last message received at Singa- 
pore :—* Batavia, December 5, 1859.—Arrived, the steamer Shandon, 
from Australia. Lost, the English ship Elizabeth, bound to Australia 
with tea; crew saved.” The Bahiana is now engaged in laying 
down a line from Mintok, in Banca, to Palembang, in Sumatra. 
The Straits Times says:— The erection of a line of posts from 
Tanjong Paggar to the post-oflice, for the purpose of conveying the 
telegraph wire, indicates that the Dutch authorities are active in 
completing their part of the line of telegraphic communication,”— 
London and China Telegraph. 

Hravrn or Paris —The Revue Municipale this week devotes a 
large proportion of its space to the question, “ Whether the Paris 
of 1760 was more or less salubrious than the Paris of 1860 ?” and 
comes to the conclusion that in a sanitary point of view the former 
was greatly superior to the latter. Many of our readers will, no 
doubt, be startled at such an opinion deliberately expressed after a 
thorough examination of the subject; but a perusal of the chief 
arguments adduced will lead to a conviction that the Revue Muni- 
cipal is not far from the truth. No doubt, large thoroughfares have 
been cut through Paris ; its police regulations are intinitely superior 
to those of the capital in 1760, and much better executed; the 
sewerage has been immensely improved; the houses whieh were 
built on the bridges in 1760, obstructing the passage of air and 
light, are now gone; and the crowded churchyards close to every 
church in the heart of the metropolis no longer exist; there are no 
more private slaughter-houses, the streets are swept much better, the 
mud and flth removed both speedily and regularly; the supply of 
water is infinitely superior; and within the last few years 193 
narrow and dirty streets and lanes have been erased from the map 
of Paris. These are certainly most valuable improvements, but let 
us examine the other side of the picture. The present surface of the 
capital comprises 78,020,000 métres, which in 1760 did not contain 
more than 600,000 souls; while in 1860 its population is nearly 
1,800,000, that is, three times as many. In 1760 Paris had outgrown 
the space inclosed by the Boulevards, and the last straggling houses 
touched the line of the octroi-wall, now pulled down. Beyond these 
were nothing but villas, gardens, and orchards, with here and there 
princely mansions surrounded with vast parks, 78 in number, 
within the present fortitications. ‘Thus, in 1760, Bercy only consisted 
of 17 houses ; St. Mande had 22 ; Charonne, 19 ; Ménilmontant, 
17; Belleville, 24; La Villette, 15; La Chapelle, 11. Montmartre 
was scarcely worth mentioning, and Batignolles did not exist at 
all. Hence, in 1760 Paris was constantly swept by a pure country 
breeze. Again, of the 33,703,307 square métres which Paris con- 
tained at that time, upwards of 7,000,000 were occupied by gardens 
belonging either to convents or princely palaces, and forming so 
many lungs of the metropolis. At that time there was no gas; 
now, every time a gas-pipe has to be mended a quantity of black 
earth has to be thrown up, exhaling a suffocating stench which 
generally makes you cough in passing. The water which is con- 
tained in the wells of Paris is not fit to drink, both on account of 
the geological condition of the soil, and because, proceeding from 
subterranean lakes, it has filtered through the cemeteries and sewers 
of the city. And yet it is with such deleterious waters that bread is 
made in Paris, and rich wines are weakened for the market. In 
1760 there was not a single manufactory in Paris; now there is 
nothing to be seen from the heights that overlook the city but a 
forest of high chimneys, all emitting volumes of a thick pungent 
smoke, which ultimately descends under the form of an impalpable 
soot, and is inhaled by the inhabitants within a considerable radius 
from the spot, causing, when the wind blows in their direction, a 
short cough, which is certainly not conducive to longevity. The 
conclusion in favour of the salubrity of Paris in 1760, compared 
with that of the present day, need therefore excite no surprise. 
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SHAW AND THOMSON’S SCOTCH IRON MARKET REPORT, 31st DECEMBER, 1859. 
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Glasgow, 31st December, 1859. 

As is usual at this period of the year, we have the pleasure to 
submit for your consideration a few statistics relative to the Scotch 
pig iron trade during the year about to close. These statistics can- 
not be regarded as otherwise than satisfactory. 

Demand must always be looked upon as the gauge of prosperity, 
and in this respect it is to be noticed that the total shipments and 
consumption of pig iron have been larger this year than they ever 
were except in 1803. The prices which have ruled until recently, 
doubtless, partly account for this fact, and likewise for the diminu- 
tion in the production, which you will observe is computed at 20,000 
tons less than last year. There is, nevertheless, an increase in the 
stock of 50,000 tons, there being at present 387,U00 tons* in makers’ 
and storekeepers’ hands; certainly a very large quantity, and one 
which leaves a wide margin for an expansion of the trade. 

During the tirst few months of the year, the depression caused by | 
the disturbed state of continental politics had a prejudicial etfect 
upon the price, and it gradually declined from d4s. od. to 47s. per 
ton, the latter price being reached while the Italian war was at its 
height. The armistice, which took every one by surprise, produced 
a brisk reaction, and the price advanced at once to o2s. 6d. per ton | 
—the peace, following soon afterwards, caused a further advance to | 
55s. 3d. The uneasiness which the unsatisfactory Treaty of Villa- 
franca gave rise to soon tended to weaken the contidence that ;had 
been so abruptly inspired, and, like most other speculative commodi- 
ties, pig iron again suffered a decline, which, however, terminated at 
Sis. per ton. ‘The market remained without much fluctuation until 
October, when the colliers began to agitate for an increase in wages, 
and 6d. per day was conceded to them by the masters; in November 
they demanded an additional 6d. per day, but this was peremptorily 
refused. 

lt was asserted that Gd. per day extra wages to colliers increased 
the cost of producing iron 1s. 6d. perton, and this, coupled with the 
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| announcement of a Congress, and a belief that the French Emperor 
may be induced at the commencement of next year to reduce the 
import duty on pig iron, attracted the attention of speculators to the 
article, and heavy purchases were made in November and December, 
under the influence of which the prices of warrants gradually but 
steadily advanced to 59s. cash, and this figure was paid on Thursday 
last. 

Amongst the figures given above, one of the most striking is the 
large increase in our local consumption, which is 65,000 tons in ex- 
cess of last year, and 18,000 tons larger than any former year. It 
is very gratifying to tind that, in addition to the large power for 
producing iron which our neighbourhood possesses, the malleable 
ironworks and foundries in our own district prepare so large a por- 
tion of the iron for the market. At present both have good orders 
in hand which will keep them busy well into the spring. 

The Clyde iron shipbuilders have experienced considerable 
dullness during the past year, but during the last two months more 
orders have come forward, and the yards now show more activity. 
There were launched, in 1859, 78 vessels of 35,709 tons, and now 
building, 52 vessels of 34,950; in 1858, 60 vessels of 40,522 tons, 
and now building, 34 vessels of 18,403 tons. 

When it is considered how greatly the trade has increased during 
the present year, notwithstanding all the adverse influences which a 
continental war brings along with it, it cannot but be felt that if 
the Congress which is shortly to assemble terminates satisfactorily, 
/next year will witness an extension of the trade, which will leave 
,the present year far behind. So much, however, depends upon the 

phase which continental politics may assume, that very little can be 
asserted of the future; this alone we know, that we close this year 
with every branch of the iron trade in a highly satisfactory state, 
and it is to be hoped that nothing will arise during the coming year 
to impede our progress, or cheek our prosperity. 

The closing quotations to-day are for Mixed Numbers Warrants, 
57s. 9d. per ton; Mixed Numbers G.M.B. 56s. 6d. per ton. 
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Norweeian Rattway.—The accounts from Christiania regarding 
the Norwegian Railway, one-half the capital of which (£225,000) is 
held in England as a preference 5 per cent. stock, state that the 
receipts for the last quarter exceed by 7,000 specie dollars those of 
the corresponding period of the preceding year, when, but for the 
appropriation of a considerable sum to a reserve fund, there would 
have been sufficient to pay the non-preference shareholders 4 per 
cent. The road, it is added, continues to be worked remarkably well, 
and no accidents have ever occurred upon it. The two new lines— 
one to Stockholm and the Hammer line—are in active progress, and 
are expected to prove valuable feeders. 


Wuar Divers Meer wir unpER Water.— When the vessel has 
settled down in a sandy bottom, it is preserved for many months 
from breaking up; and its position may be much the same fas it 
would be when floating in calm water, if it be not tilted over by any 
under-current drifts. The light, of course, depends a good deal 
upon the depth, and upon the nature of the bottom; but where there 
is no chalk to give a milky thickness to the water, the diver pursues 
his work in a kind of pe Manco twilight. By the aid of this he can 
see and feel his way round the ship, but when he ascends to the deck 
and winds down into the principal cabins he tinds everything pitch 
dark, and has nothing to guide him but his hands. This is the most 
ditlicult, and yet the most frequent, labour he has to encounter; the 
danger being that in a large vessel, where the cabin stairs are deep, 
and the cabins are long and broad, he may get his air-tu ve twisted 
round some unfamiliar projections, and so squeeze ot! his supply of 
life from above. In positions such as this he requires all xis nerve 
and self-possession, all his power of feeling his way back in the exact 
road that he came. He may have got the precious casket .o which 
he has been directed, in his arms; but what of that if he die before 
he can find the stairs? The cold, helpless masses that bump against 
his helmet, as they tioat along the low roof over his head, are the de- 
composed corpses of those who were huddled together in the cabin 
when the ship went down. A few of these may be on the tloor under 
his feet, but only when pinned down by an overturned table or a 
fallen chest. Their tendency is ever upward, and the remorseless 
sea washes away the dead infant from its dead mother’s arms, the 
dead wife from her dear husband's embrace. If the wreck be in the 
Channel, the small crabs are already beginning to fatten on their 
prey. The diver disentangles himself trom this silent crowd, and 
ascends the welcome stairs to the deck, The treasure he has rescued 
is hauled up into the attendant diving-boat, and he turns again to 
renew his work. He seldom meets with an accident under water; 
never, perhaps, with death, and the chief risk he runs is from getting 
some heavy piece of ship lumber overturned on his long train of air- 
pipe. Even in this case he feels the sudden check and the want of 
air, gropes his way back to the obstruction, removes it, signals to his 
companions to be raised, and reaches the boat exhausted and alarmed, 
but not so much so as to give up his place in the trade. His earnings 
mostly take the form of shares in what he recovers. If fortunate, 
his gains may be large; if unfortunate, they may be small; but no 
man can grudge him the highest prizes it is possible for him to win. 
May Whitstable always have the honour of producing such bold and 
dexterous men as plentifully as she has hitherto done, and may they 
have the wisdom to keep what they get!—WDickens’s All the Year 





Tuk Gun Derarrmenr At WooLtwicu.—Mr. R. S. Frazer, who 
superintended the operations of the floating factory the Chasseur, in 
the Crimea, who has been subsequently engaged in the machinery 
department of Woolwich Arsenal, and whose services in the first- 
named establishment obtained the approval of the highest authorities 
at the War Department, has been promoted to the post of inanager 
of the royal gun factories at Woolwich, under the direction of Mr. 
John Anderson. 

Tue Antapne.—The Ariadne, 26, screw-frigate, was run at the 
measured mile in Stokes Bay on Thursday week. Six runs were 
made, and gave a speed in knots of 12-648, the maximum being, 
with the tide, 14-694. The draught of water was—forward, 20 ft. 3 in. ; 
aft, 22 ft. 9 in.; pressure of steam, 20 Ib.; vacuum, 25; revolutions 
of engines, mean, 59; wind, E. by $.; force, 2. The common pro- 
peller was used with the corners cut parallel; diameter 20 ft., pitch 
25 ft. The engines, which worked exceedingly well throughout the 
trial, are of 8U0-horse power (nominal), by Maudslay, Field, and 
Sons, and are of 3 ft. 8 in. stroke only, instead of being 4 ft., as in 
the Diadem. The speed of the ship may be considered to have been 
very fairly developed, even when brought into comparison with our 
fastest frigate, the Mersey, the latter vessel having realised during 
her most successful trial a speed of slightly over 13$ knots, exceed- 
ing the Ariadne by a trifle over half a knot; the Ariadne being one- 
fifth less power and only one-twelfth less tonnage than the Mersey. 

Tne AvsrRALAsiaNn STEAM NAVIGATION ComPANy.—It is no small 
matter of gratilication that this colony contains an establishment 
second to none out of England in this particular branch of maritime 
engineering, and it will doubtless prove interesting to our distant 
readers to know that, while the advantages of steam are daily 
developing themselves in the mother country, they are not lost sight 
of here. The manufacture of boilers, engines, &c., and the repairs 
incidental to steamships, can now be carried out with the same facility 
and dispatch which would be afforded in England ; but the resources 
of this company do not stop here. The difficult and intricate experi- 
ment of lengthening iron vessels has been most successfully per- 
formed in two instances, the particulars of which will appear in the 
following statement. ‘This flourishing company have at the present 
time sixteen steamers in commission, of from 250 tons to 750 tons, 
and all in thorough working order; in addition to which, two new 
ones are now being built in England, for the purpose of pushing 
forward and opening up the facilities afforded by steam, at the 
different ports coastwise, at the same time connecting, aud, as it 
were, linking together the northern and most southern ports of the 
colony. ‘The capabilities of the engineering works at Pyrmont com- 
prise a patent slip and machinery, which will take up vessels of 
1,500 tons; various lathes and machines of all kinds and descrip- 
tions for marine engine work, equal to all demands of the colony ; 
steam purchase blocks and shears, capable of lifting boilers of 50 
tons; a large steam hammer, capable of forging heavy work for 
engines of from 600 to 70U-horse power, togetber with all the neces- 
sary auxiliaries for carrying on works on a most extensive principle. 
The boilers for the company’s vessels, averaging up to_800 tons and 
400-horse power, are made on the premises. This establishment 
gives employment to an average of 220 men and boys, while, for the 
last twelve months, the wages paid at the engineer’s works alone ex- 
ceeds £20,000.— Sydney Morning Herald, Nov. 12. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
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Tue series of quarter-day meetings terminated on Saturday last 
without any specitic alteration upon the state of things existing at 
the time of our last report. The attendance was good, there was 
much talking yet very little ordering. Some judicious and caution- 
ary remarks were publicly made by the chairman of the trade 
respecting certain iron-making schemes that have just been brought 
before the public in the shape of joint-stock schemes, and in which 
names well-known throughout the iron-making and iron-consuming, 
as being connected with the staple trade of South Statiordshire, 
have been published, in such a way as to lead to the impression that 
they represented the persons to whom they might be reasonably 
supposed to refer; whilst they are in fact the names of individuals, 
who, although bearing the same cognomen, are by no means the men 
whose approval of the schemes would go far to secure their success. 

Business was very quiet yesterday in Birmingham; and the same 
must be said of that at Wolverhampton on the day before. It was 
generally remarked that there was not so much doing now as at this 
period in last quarter, or in January in 1839. The quarterly meet- 
ings by no means satisfied expectation. Nor have as many orders 
been received since the close of the week as the quietness of that 
period would lead makers to look for. Established A 1 houses are 
not adding to their order list in a proportion commensurable with the 
rapidity with which specifications have been given out from the 
ottices. The trade with the United States is remarkably dull; and 
the East Indian and the Australian demand is but of small value. 
Second-rate houses seriously complain. At the same time the whole 
trade is full of hope that a most prosperous state of things will 
dawn with early spring; and the cheering news from France has 
added greatly to this feeling. Whilst it is not expected that much 
immediate benefit will ensue to South Staffordshire from the free- 
trade policy of the Emperor, a large amount of relative good must 
ensue. Iron is not specitically mentioned in the Emperor's programme, 
but it is contidently expected here to be included among “articles 
primarily indispensable to carry on industry.” As has been well re- 
marked, “no extension of agriculture orof manufactures can take place 
without a largely increased supply of iron—and that supply the 
ironmasters of France cannot, at any reasonable rate, turnish.” 
When, however, they have an advantage which they have not 
hitherto possessed, in cheap coal and a comparatively cheap pig, we 
think that the French ironmasters will do much not only to supply 
the demands of their own country, but also to compete in other 
markets to an extent to which they have not hitherto attained. 
And they have been known to us to have lately supplied their own 
and others’ wants considerably to the disadvantage of some houses in 
this district who before were benetited by the display of a less amount 
of capacity and energy than is now manifested by the ironmasters of 
France. They are amongst the first interests in that country to 
affect an indifference at that which they now regard as an accom- 
plished fact no longer beyond their reach to control. Through the 
great protectionist, and even prohibitionist organ, the Constitutiounel, 
they boast, with reference to his Majesty’s letter, that the French iron- 
masters are able to compete with the foreigner; and state, by way of 
evidence, that they have lately underbid some of the first tirms of 
Belgium in a contract for supplying rails for the Roman lines. We 
have before referred to the astonishing rapidity with which the 
monster iron scales, for the sheathing of the French war-vessels, 
have been turned out by French houses. The immense wants 
recently of the French navy or arsenal, in respect to its requirements 
in iron, have been almost exclusively met by home houses, and with 
a relaxed tariff we believe that they will be powerful, if not suc- 
cessful, competitors with those foreigners to whom the French 
market will now be slightly opened : for we do not expect to see an 
entire removal of duty on English iron, but we think, with others, 
that it is reasonable to expect such a reduction of duty as will 
bring iron, and articles made of iron, into competition with the iron 
and iron manufactures of France. Upon the Emperor's principle of 
giving the easiest access to the raw material, we expect to tind that 
pig-iron will experience the greatest benetit in the new taritf; 
but, as there are scarcely any pigs exported from this district, 
South Staffordshire will not be benetited immediately, as we 
before hinted, by such a regulation. ‘The Cleveland districts 
and Scotland will be the first to rejoice in this regard. Never- 
theless we cannot be indirectly helped by an increased demand 
for iron from any district by reason of that demand taking off some 
of the supply which is now found to be competing with the produce 
of this district at home. The benefit of the new commercial régime 
of France will, however, be incomparably more in the contidence 
which this measure will impart to the commercial mind. “ This, in 
itself (itis well said) appears to augur that the year 1860 will be one 
of rare and brilliant prosperity. Nothing has been wanting except 
contidence ; let that be firmly established, and the sluices of enterprise 
will once more be opened; the exchanges and markets will revive ; 
the midland towns and the sea-ports will experience the etiects of a 
commercial revival; and, while England pursues her way with 
energy, France may feel the influence of healthy speculation, and 
her working classes enjoy the benefit of gigantic public labours 
undertaken ut the cost of the State.” 

Writing upon the chances of the American ironmasters in the new 
Congress, a New York correspondent says :—The President’s Message 
is not yet made public, so that the course he will recommend on this 
subject is matter of conjecture, but it is probably accurately fore- 
shadowed by his personaborgan in Pennsylvania, which for the last 
two weeks has been strenuously urging the necessity of altering the 
tariff in such a manner as to give American manufacturers undis- 
puted possession of this market. This, | presume, may be taken as 
a symptom that Mr. Buchanan’s annual message will favour an in- 
crease of duties. Protection is a favourite principle in Pennsylvania, 
and Mr. Buchanan is anxious to regain his popularity in his own 
State. Time was when he was a favourite there with the majority, 
and he was elected to the Senate with the general consent of his 
party; but he has now the majority against him, and he would no 
doubt be glad to win back the popularity ke has lost. If this can 
be done by inserting in his message a recommendation which will 
be acceptable to the ironmasters, he is of course ready to do it; but, 
if the iron interest is favoured, others will claim equal beneiit, and 
equal protection to all would bring some interests into cuntlict with 
each other. So that it is probable that, when so much is required 
to please all, nothing will be done to please any, especially when 
Western members, as a general thing, are warm advocates of Free 
Trade, and Southern representatives would prefer a system of direct 
taxation for the support of Government. 

The affairs of Messrs. Thomas Davies and Son, of the Crookhay 
Ironworks, have been again before the Birmingham Bankruptcy 
Court. Mr. Knight supported the application of the bankrupts for 
a certificate; Mr. Motteram (of the Oxford Circuit) appeared for 
the assignees. Mr. Davies, sen., was not present owing to illness, 
and a medical certificate to that effect was produced. Ir. Motte- 
ram, after a vigorous opposition by Mr. Knight, obtained the con- 
sent of his Honour to ask the junior bankrupt a few questions. lo 
reply to him, Mr. Davies denied that prior to January, 1%55, when 
the firm first stopped, they had dealt in accommodation paper with 
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Mr. Spencer, but he acknowledged that there was some “ cross 
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paper” given. He subsequently explained what this “cross paper” 
was by stating that they and Spencer bought and sold iron the one 
from the other, for which each gave acceptances, so that for one 

arcel of iron a number of acceptances were created, each represent- 
ing the value of the iron, which therefore formed the sole founda- 
tion of several bills of that amount. He was unable to say to what 
extent transactions in bills of this nature had taken place, and 
could not say to £50000. Mr. Motteram called his Honour's 
attention to the nature of the “cross bill” transactions, in which it 
appeared that £2,000 worth of iron had been the basis for bills to 
the amount of £12,000. He remarked that, immediately prior to 
the suspension in 1855, the elder Mr. Davie: made a post-nuptial 
settlement of £10,000 upon his daughter.—His Honour observed 
that this had been promised on the occasion of the daughter's mar- 
riage some ten years before.—Mr. Motteram then proceeded to refer 
to the sale of the Spon Lane Colliery to Mr, A. P. Davies, brother of the 
younger bankrupt, as having caused a serious loss to the estate. In 
reference to the missing leaves of the books which had been cut out 
and sold as waste paper, but which had been discovered and 
restored, Mr. Motteram agreed with the learned commissioner 
that all that could be said as to that was, that it showed 
that the bankrupts were careless in regard to their accounts. — 
Mr. Knight, in addressing the Court on behalf of the bank- 
rupts, animadverted on the conduct of the Dudley and West- 
bromwich Banking Company, who, having in 1855 allowed the 
bankrupts to continue in business, had obtained every security they 
could get possession of, and now were the real parties opposing the 
bankrupts. Mr. Knight said—It was arranged, in 1855, that, if the 
firm gave up all their securities, the bank would carry them through. 


Accordingly, in March, they gave the bank an equitable charge on | . 
| these seething, broiling furnaces, are subjected to such an enormous 


Crookhay Works for £70,000; in April, 4,000 tons of pig iron, 
worth £13,000, and the deeds of Crookhay New Ironworks and 
Wootton’s Lane Colliery, with the bond of Mr. A. P. Davies for 
£9.000—securities representing in the whole upwards of £120,000, 
In the end of April they were induced by Mr. Molyneux. the then 
manager of the bank, to renew bills to the amount of £7,000, which 
were falling due; but having these securities, and having thus 
staved off these bills in May, the bank refused to pay the cheques of 
the firm, and of course brought about an immediate stoppage.—The 
Commissioner: Do you represent that the bank, on the understand- 
ing that they were to carry on the firm, accepted these securities, 
and having got them, stopped the firm ?—Mr, Knight said that but 
for an act of the grossest treachery, perhaps the result of a change 
of counsels at the bank, Messrs. Davies would not have been in the 
position they found themselves in May. In March, 1855. they had 
property worth £130,000 in their own hands and under their own 
control. The bank said to them, “ This is a period of stagnation 
and depression ; if -your securities are forced into the market now, 
it will ruintyourself and others; give us the deeds, and we will 
carry you through”—meaning that they would renew the bills of 
the firm, es they did in the cases of Riley and Hickman. One 
security after another was handed over—a Dill of sale on the 
machinery at the colliery was registered on the 23rd of April—and 
on the 12th of Mav, the trap being full, cheques were sent back, and 
Messrs. Davies were at once proclaimed insolvent. The Commis- 
sioner: If bankruptcy had then taken place, every one of these 
securities would have been regarded as coming under the head of 
undue preference, and treated accordingly. Mr. Knight said this 
would have been so, and the securi‘ies available for the creditors 
generally. Mr. Knight defended the marriage settlement as the 
honest fulfilment of a pledge, and maintained that the sale of the 
Spon-lane colliery was for the advantage of the creditors. — He said 
the inspectors of the estate had rendered no assistance in its being 
carried on.— Mr. Green, manager of the Dudley and Westbromwich 
Bank, and one of the inspectors, gave some explanations to the 
learned commissioner, who reserved his judgment. 

The coal trade remains tolerably quiet; but there are evidences of 
a slight temporary embarrassment impending through an injudicious 
movement by the men At many collieries, both in the thick and 
also in the thin seam district, they have given notice for an advance 
of wages to the extent of Gd. aday. The wages now given are for 
thick-coal men 4s., and for thin-coal 3s, 6d. a-day. The movement 
is injudicious at this period, because there has been no rise in iron or 
coal to justify such an application; and without this it cannot 
possibly be successful. is. te 

A “practical miner” of Dudley, writing in behalf of a large 
number of well-disposed colliers and stone zetters in that district, 
and also many portions of the South Staffordshire coal-field, says: 
“Some time ago a few of the colliery proprietors in this district 
began a good work in compelling their butties who kept public- 
houses etther to give up their pits or the public business. The 
heathful moral influence of this judicious and worthy conduct on 
the part of the masters was being felt in every direction. The 
honest and virtuous among the miners felt as though their bodies 
had been relieved of an intolerable and an accursed burden. But 
instances have occurred within the last twelve months in which 
butties, who had to resign the public business to retain their pits, 
have actually had to retake public-houses in order to keep their 








position. What apology can be made by the masters for 
this singular and painful state of things? It is unquestion- 
ably true that such butties do manage to subtract from 
their men’s wages from 1s. Gd. to 2s. 6d. per head per 


week, which sum will, of course, enable them to push all but their 
class out of such situations; but it is very questionable whether 
such butties are not a great loss to colliery proprietors. I have been 
a practical miner for sixteen years, and I unhesitatingly assert that 
in this district there have been more accidents, human lives lost, 
horses killed, workings wantonly destroyed, coals, ironstone, rails, 
tools, and timber, buried and irrecoverably lost, by butty-collier 
publicans, and the class of men they have around them, than by all 
other means put ‘ogether. It has been stated as a reason why the 
masters have again become careless about these matters, that they 
were thoroughly disgusted with the unreasonableness and depravity 
of the men, that every effort put forth to better their condition was 
met with indifference or ingratitude. i 











Now, if this be the correct 
explanation, and, I fear there is some truth in the statement. then, 
instead of leaving the men to their own folly, it would have been 
much better for both parties had the masters grappled with the 
prejudicies and indifference of the men. — It is a notorious fact that 
notwithstanding the abundance of good and cheap literature, the 
miners as a class are almost as ignorant now as they were twenty 
vears ago. Their habits are the opposite of reading and thinking. 
From the time they commence working in the pit they are trained to 
habits of drunkenness and debauchery, and they naturally 
become reckless and improvident of life. The saying has now 
become a proverb that miners will do more work for a quart 
of ale than they will do for a shilling. It is appalling 
to think that with miners drinking is connected with everything 
in the colliery. When new shafts are marked out they 
must have ‘something to drink.” When the gin is reared, or the 
engine built. they must have ‘something to drink.’ The most 
trivial as well as the most important events that transpire are not 
without ‘drink.’ If a fellow workman should be hurt or killed, 
they invariably cease working and spend the remainder of the day 
drinking. The youths, when they reach the age of about fifteen 
years, have to pay monthly what is termed ‘the young men’s 
monthly shilling,’ and the month generally happens to occur once a 
fortnight. In fact the month passes away just as often as the butty 
deems convenient. The meaning of this ‘shilling’ is too dis- 
graceful to put into print. I leave your readers to judge what must 
be the state of miners generally when the youth are thus trained, 
and when men with wives and daughters can glory in the debauchery 
of young men. In addition to the young men’s shilling there are 





‘foot-ales,’ ‘reckoning quarts,’ and a host of other little matters | 


which come to till up the week. A miner who wishes to live honestly 
and spend his evenings with his family, cannot contend with this 
horrid system. He is constantly at the mercy of those who frequent 
the houses of the butties.” 


The general trades of Birmingham and Wolverhampton are by no 
‘ 


means active, yet they are in a state which, as displayed at this 
seasen of the year, is regarded as satisfactory. Most of the em- 
ployers are able to keep skilled workmen employed full time. 

At Willenhall more orders have been received this week than 
last. 

In Woverhampton some of the leading employers have begun the 
new year by evincing an increased interest in the welfare of their 
workpeople. Messrs. Walton and Son, of the Old Hall Works, tin- 
plate workers and japanners, have followea the example some time 
ago set by Messrs. Chubb, the lock-makers, and have determined 
upon according their workpeople the Saturday half-holiday; and 
Messrs. Shoolbred and Loveridge, also tin-plate workers and japan- 
ners, have ofiered to pay their men on the Friday in every week 
instead of Saturday as heretofore, and in any other practicable way 
that the men may suggest help them to make their condition more 
isfactory to themselves and their families in 1860 than it was in 
All honour to such employers! Unwittingly they have 
taken a step which will as much promote their own as their work- 
men’s interests. 

Mr. Elijah Jones, of Hanley, with the most praiseworthy motives, 
has recently published a letter ofiering a premium of £10 for the 
best constructed drying stoves for potters’ use. We have not 
space for the insertion of the entire letter, but the following extract 
will convey an idea of Mr. Jones’s benevolent object, which is to get 
men of science and cultivated minds to give attention to the subject : 
—‘In the pursuit of my avocations as potters’ and general valuer, 
I often necessarily come in contact, and am, as it were, forced to 
observe the present system of potters’ drying stoves for flat and 
hollow-ware pressers, and have often felt deeply for those—especially 
the poor children, both boys and girls—who, running mm and out of 








and instantaneous change of temperature which, I have no doubt, 
acts most injuriously upon their young frames, as well as upon the 
more robust workmen themselves. I have litte doubt that from 





one direction. After briefly alluding to the English, Swiss, and 
American rifles, illustrating his remarks by specimens, Mr. Ward 
observed that a round ball, maintaining its axis of rotation in the 
primary direction of the trajectory, deviated considerably on reach- 
ing the target, and this was a cause of error rendering it impossible 
to obtain accuracy with a round ball beyond 25v or 300 yards... The 
difticulty of loading ritles had hitherto prevented their being used in 
war to any considerable extent; and it was owing to apathy on the 
part of the military authorities, that the French obtained the credit 
and honour of improvements in the rifle, in apparent priority to 
England. Mr. Ward discussed the improvement of the ritle by Mr. 
Whitworth, and the Swiss rifle, and, after some remarks as to the 
advantages and disadvantages of breech-loading and revolving tire- 
arms, expressed the opinion that the best form of ritle would 
ultimately be found to be a combination of the Whitworth bore 
with breech -loading. 

During the past year 11,200 vessels entered the port of Sunderland, 
and 2,925 vessels cleared outwards to foreign ports. Nearly half the 
vessels which came into the port entered the south dock, which has 
obtained much additional trade since August, when the River Wear 
Commissioners took possession of it, and revised the tariif. On the 
3ist ult. there were, for instance, 228 vessels in the dock against 112 
on the last day of 1808 The shipbuilding trade on the Wear has 
declined, however, in six years nearly 50 per cent. In 1553, 152 
ships with a tonnage of 68,479 were launched, and in 1859 only 1u0 
ships with a tonnage of 37,184. There are at present 72 vessels on 
the stocks, and of these only 18 are sold. In 1853 a 10 years’ ship 
could tind a ready purchaser at £15 15s. per ton; now a vessel of 
the same class cannot easily be disposed of at £12 per ton. 

The following resume of an official return shows the quantity of 
shipping tonnage stered at Liverpool in the ten years ending 
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December 31st, 1559 :—1850, 514,635 tons; 1851, 471 1852, 
683,485 ; ; 9; 1854, 858,780; S11u 1856, 
| 890,288 5 1857, 936,073 ; 1858, 953,955; 1859, 967,121 


this cause, and the want of proper ventilation, the seeds of many | 


diseases are early sown, such as asthma, &c., and many a poor 
sutlerer from this cause drags on a painful existence for years. If 
anything can be done to palliate or remedy this evil, it is most 


desirable it should be set about, and at least tried.” We understand | 
that the following gentlemen have agreed to act as adjudicators :— | 


Mr. F. Wedgwood, Mr. D. Hollins, Mr. T. Pinder, Mr. E, Holland, 
and Mr. J. J. Hancock. The essays to be sent in to Mr. Jones's 
care, addressed to the adjudicators, in s 
before the 25th of March, 1860, and the prize will immediately atter- 
wards be awarded. 

On the night of Wednesday last week an attempt was made to 
blow up the shop belonging to Mr. Greentield, horse-nail maker, at 
Hart's Hill, near Vudley. Between twelve and one o'clock Green- 
field heard a noise in his nail-shop, and went towards it to ascertain 
the cause. When he got there he discovered that a round hole had 





ed envelopes, &c., on or | 


A special meeting of the health committee of the Liverpool 
Town Council has been held for the purpose of considering the 
representations of houseowners with respect to the new bye-l: 
(brietly noticed last week). Mr. M’Gowen, deputy town-clerk, 
suggested an amendment of the first bye-law, respecting the founda- 
tion of buildings, so as to leave the power of deciding the matter 
with the magistrates. In reply to Mr. Stitt, Mr. Rushton, build- 
ing-surveyor, stated that he should decidedly say life was endangered 
by the foundations of numerous buildings throughout the town ; and 
he submitted a list of houses in which the buildings had been 





| erected upon made” land, or, what was still worse, partly upon 


been cut in the woodwork of the shop, and that a bag, containing , 


about 7 Ib. of gunpowder, had been thrown in through the opening 
thus made. 
meal-bag and to it was attached a stay-lace, by which it was 
thrown into the shop through the hole above referred to. 
another portion of the bag one end of a safety-fuse, 23 ft. in length, 
was attached—a length and description of fuse which would give 
ample time to the miscreants to make their escape. No clue has vet 
been obtained to the villains. It is a signilicant fact that the 
proprietor of the premises is not a member of the Nailmakers’ 
Union, and that the working nailmakers connected with the Union 
have given notice of an intention to strike for an increase of wages, 
which notice expired on Saturday last. 

At the Lichtield Petty Sessions, William Deakin and John Deakin, 
two brothers, respectzble young men, residing at Fradley, have been 
charged with doing wilful and malicious damage to the steam-thresh- 
ing machine, belonging to Mr. Winterton, of Alrewas Hayes Farm, 
on the night of the 3ist ult., and James Hewitt stated that the 
engine had been working at Mr Holland’s, of Streethay, on the 
30th, and when he left at two o'clock in the afternoon of the lst 
everything was right. At seven o’clock on Monday morning he 
found that damage had been done to the engine, &c., to the extent 
of £4 11s. 7d. In cross-examina om the witness expressed his 
opinion that some one who understood the working of an engine had 
done the injury to the safety valve. George Bird, J. Yates, Thomas 
Whittingham. and Mr. Holland deposed to the tinding of a walking- 
stick by the side of the engine on Saturday morning. Police-serjeant 
Goddard, of Alrewas, had discovered that William Deakin had 
borrowed a walking-stick on the night in question from Mr. Weldin, 
but the latter could not speak to the identity of the one produced. 
When apprehended and charged with having committed the damage, 
William Deakin said, “ 1 did not do it, but I know who did.” Mr. 
Gadsby aud others deposed that William Deakin had expressed an 
aversion towards Mr. Winterton's engine. Mrs. Adams, of Cleathill 
Farm, not more than half-a-mile from Mr. Holland's, deposed to 
both the Deakins being at her house on the Saturday night in ques- 
tion. They did not both come there together, but they left in each 
other’s company between eleven and twelve o'clock. Mr. Chawner 
said there was no evidence whatever against John Deakin, and he 
was accordingly discharged. William Deakin was committed to 
take his trial at Stafford. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Tue Sovrn Yorksuire Coat TRADE—STEAMERS FOR THE WHALE FisHERY— 
Leevs PuiLosopaicaL AND LiTEeRaRY Society: Lecture on Rifles— 
SusxperL~anpd: Tvade of the Port: Shipbuilding on the Wear — LiveKpoot : 
Shipping Statistics; The Proposed New Local Bye Laws: The Approaches to 
the Ducks —TuHe Cunard Corps oF ARTILLERY VoLUyTEERS— Tue MeLita 
STeaMeER: Quick Passage from Liverpool to the Bosphorus—East Surroik 
Rattway: Approaching Opening of the Aldborough Branch — NorTuern 
Torics : New Works of the North Eastern Radway Company: New Steamers: 
Dock at Tynemouth: New Military Works —>omensHaM, Kasey, Aanp 
Horme Rawway—bBiekenneapd Dock Works: Sursting of a Culvert— 
Workine Me's “ Cotieces:” Salford and Ely—Rerortep Intention or 
THe GoveRNMENT TO Exect Batreries at Tenpy — Bower Exposition 
aT Muipprewica; E£xtraordinary Recklessness — Corvon rrom Ispia: 
Lecture at Manchester by Mr. Smollett, MP. —SwervietD Trape — Deatu or 
Ma, TREDWELL THE CONTRACTOR—LAUNCH OF A STEAMES FOR THE Danvsg., 


Tne prospects of the South Yorkshire coal trade for the ensuing 
year are considered satisfactory, several of the large London firms 
Showing a disposition to avail themselves of tue opening in the trade 
made in June last by the Gre t Northern Railway. Yesterday 
week, a meeting of the coal-masters of the district was held at 
Barnsley for the purpose of memorialising the Great Northern and 
South Yorkshire boards to take off certain charges (varying from 
1d. to 2d. per ton) which have been added to the rates on the coal 
tratlic. 

A new scheme has been projected at Hull nnder the title of the 
Whale and Seal Fishing Company, with a capital of £74,000 in £10 
shares. The object is to use steamers in conjunction with sailing 
vessels. Only two steamers have been yet introduced into this 
branch of the national industry, and they have proved very succes-ful. 

Mr. W. S. Ward has been lecturing before the Leeds Philosophical 
and Literary Society on the construction and use of the rifle. Mr, 
Ward commenced by pointing out the deficiency of the musket as a 
fire-arm, the amount of windage being such as to render it impossible 
to shoot accurately with it. The experiments made by Robins a 
century ago showed that when a barrel was bent, the ball on leaving 


' to be built upon, 
The bag containing the powder was in appearance a | 
To | i , 
| the sewering of the streets, 


| as agreed to by the landowners ; 


it {rst deviated in the direction of the bending, returning gradually, | 


however, to the line of sight, but ultimately passing to the 
other side. The invention of the rifle he (Mr. Ward) thought 
was protably the result of observations on the flight of arrows, 
and he showed, by means of the gyroscope, the eflect of 
rotatory motion in preventing the spinning of the ball in any but 








made ground and partly upon rock, and which had become so 
dangerous as to be required to be propped to prevent their falling. 
Mr. Beckwith wished to know what proportion of the 3,000 houses 
annually built here were erected on such foundations. The borough- 
surveyor replied that there were from one fourth to one-third of 
them built upon what, if he had the power, he would not allow them 
Mr. Stitt further showed, by quoting from the 
engineer's report, that houses built upon such faulty foundations 
entailed expense upon the ratepayers, owing to claims which the 
owners made for compensation for damage done to the property by 
Mr. Gladstone suggested that, if there 
was reason to be dissatisfied with the substrata, the party or parties 
should be called upon to get a certiticate from three ‘respectable 
builders or architects, stating whether or not the foundation was 
dangerous, Mr, Avison said, if they were too strict with the builders 
in regard to this matter, they would inflict a very serious loss upon 
them. Mr. Stitt wished to see the builders dealt with as leniently as 
possible, and he thought Mr. Gladstone's suggestion about obtaining 
the certificates would meet the objection which the builders urged 
against placing the power in the hands of the surveyor. After some 
further discussion, it was agreed to modify the first bye-law in the 
way suggested by Mr. M’Gowen, and to adopt a suggestion of Mr. 
Stitt, to require only the space of 84 yards in the rear of two-storey 
buildings, and 117 yards at the back of buildings three storeys high 

but it was understood that another 
meeting of the committee would be held for the purpos: of tinally 
deciding upon them, 

Mr. W. Earle has published a letter calling attention to the pre- 
sent state of the approaches to the Liverpool docks. ‘The only spot, 
he argues, where the traflic across the Mersey can be carried on is 
the existing one; and the present state, he contends, of the ap- 
proaches to that spot is disreputable to Liverpool, and a disgrace to 
its public authorities. Improvements, he then proceeds to suggest, 
should be entered upon, based on the principle of ulling up George's 
dock basin. So long, he says, as the basin is the resort of small 
trading coasters, the peculiar nature of their cargoes will cause in- 
cessant obstructions in the thoroughfare, and such vessels should be 
accommodated elsewhere, for their convenience ought not to be 
consulted at the expense of the public. To enable pedestrians to 
reach the landing stages without encountering the obstruction and 
danger of crossing the quays, he suggests a bridge or platform from 
the Old Churchyard across the quay, with steps into the proposed 
space, similar to those trem Carlion-gardens into St. James’s-park, 
London. The plan proposed some years since by Messrs. Hartley, 
of transferring the Goree warehouses to the edge of George's dock, 
and of removing altogether the buildings between Water-street and 
the churchyard, is too costly to ve contemplated at present, * but it 
is of so valuable a character that it may very likely be carried out 
at some future period.” Mr. Earle, in conclusion, suggests that 
Messrs. Hartley should be requested to draw up a plan tor improv- 
ing the approaches to the landing-stages, and for avording accom- 
modation tor the tratlic across the river, without fettering their 
judgment with directions and opinions, which they do not require for 
their guidance, 

Mr. Chas. Maclver, who has been organising a corps of artillery 
volunteers from among the employ¢s of the British and North 
American Royal Mail Steam Packet Company, has received a 
notification that the services of the force have been accepted by her 
Majesty. The corps is numbered the eleventh in the county of 
Lancashire, and its maximum establishment will consist of a lieu- 
tenant-colonel, a major, tive first lieutenants, five second lieutenants, 
and 400 men of all ranks divided into nye companies. 

The steamer Melita, Capt. Langlands (of Messrs. Burns and Mac- 
Iver’s company), arrived in the Bosphorus on the 31st of December, 
after a passage of fifteen days from Liverpool, including stoppages 
at Gibraltar, Malta, and Syra. These last occupied in all about 
forty-eight hours, giving a clear run from the Mersey of thirteen 
days. ‘This is considered a remarkable passage, taking inco account 
the fact that it was made in December, 

The Aldborough branch of the East Suffolk Railway is expected 
to be opened for tratlic on or about the Ist of March. Subscriptions 
have been entered into for the purpose of extending the marine 
promenade at this hitherto retired watering place. Mr. R. B. 
Lockey will act as engineer in this work. 

As regards northern topics, it may be stated that the North- 
Eastera Railway Company are erecting extensive workshops and 
standage for engines behind the Jarrow Dock Station. The company 
are also building a new station at that place, and will shortly erect 
extensive warehouses in the ‘Tyne docks. Messrs, Rogerson and Co. 
are building two tine steamboats after the American fashion. They 
will be of great speed, have extensive saloons on the deck, and a 
promenade on the roof above. ‘Ihe Lords of the Admiralty, in a 
communication to the North Shields “ Dock and Harbour Com- 
mittee,” request to be furnished, for their consideration and in- 
spection, with any plan or plans which may be prepared for the 
construction of a suitable deep water dock at the mouth of the 
Tyne. From this communication the committee assume that “ my 
lords” are now prepared to deal with the dock question at once, 
without reference to objections which existed some years since, and 
which then induced their lordships to suggest delay until certain 
progress was made with the piers at the mouth of the Tyne. 
Militia barracks are about to be erected at Hartlepool; oul, in 
addition to the batteries at present being erected on Hartlepool 
Ileugh, the War Department propose to have a tower built on the 
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reef opposite Albion-terrace, a couple of small batteries are to be 
constructed on the Strauton shore and at Seaton Snook, and at least 
two others on the Cleveland shore between Cargo Fleet on the river 
Tees and Redcar. ’ 

An energetic effort is being made to secure the establishment of 
railway communication between Somersham, Ramsey, and Holme. 
It is proposed that the contemplated railway should connect 
Somersham, Ramsey, and Holme, with the Great Northern Railway 
by a junction at Holme, accommodating on the route Old Hurst, 
Broughton, Raveley, Wistow, and Wood Walton, and placing the 
district in immediate connection with the two great trunk lines of 
the Eastern Counties and Great Northern, and the London and 
North-Western and Midland Railways, at Peterborough. Mr. J. S. 
Burke, who has been consulted as engineer, estima'es that the line 
can be constructed for £6,000 per mile, independently of the price 
of the land and the expense of obtaining the Act of Parliament. 
It is stated that a sufficient number of shares has been subscribed 
for to ensure the prosecution of the undertaking. . 

A culvert, connected with the Birkenhead dock-works, which 
drained the whole of the low marshy lands at Wallasey, has burst. 
At the last meeting of the Mersey Dock Board, it was stated that 
in consequence of this accident the monster dock at the great float 
cannot now be opened before August. ; 

At a soirée last week of the members of the Salford Working 
Men’s College, it was stated that the progress made by the institu- 
tion was extremely gratifying. There are 186 members attending 
the adult classes, exclusive of the attendance at the junior classes, 
It was also stated that in order to promote the comfort of the 
Fiudents, and to cultivate a good feeling among them, a common hall 
had just been completed, where the members could meet together for 
friendly conversation, where they might have a game of chess or 
draughts, and where, if so disposed, they could enjoy their quiet 
pipe, and ¢rink the cheerful cup of tea or coffee, and, in connection 
with which, it was intended to open an essay and discussion class. 
As to future plans, it was added that it was proposed to connect the 
institution with the Society of Arts, so that the pupils may have the 
opportunity of trying their strength against the members of kindred 
institutions. The Dean of Ely has been at some pains to make 
arrangements for another “college”? in that town. The style and 
title of these institutions seems inappropriate; it appears odd to 
asseciate the old and venerable idea of a college with the new- 
fangled, although extremely useful and praiseworthy, mechanics’ 
institute. After all, however, “ What's in a name?” Certainly it 
would appear that one must take a sounding title to obtain notice of 
any kind now-a-days. So, probably, think the new order of 
“collegians.” 

It is siated at Tenby that the Government have decided to erect 
batteries for the defence of that part of the coast upon St. Catherine's, 
at Giltar, and upon Caldy Island. 

An inquest has been commenced, and concluded, at Middlewich on 
the body of Henry Heath, killed by a boiler explosion in an iron 
foundry in Newton Middlewich, The first witness examined was 
William Heath, who had suffered severe injuries by the accident, but 
is likely to recover. He deposed he was brother to the deceased, 
and worked in his father’s foundry. There was a 3-horse high- | 
pressure engine on the premises ; the boiler was 6-horse power. The | 
boiler, which had been worked in the yard for seven years, was not | 
new when first laid down, and there was no regular fireman. Within | 
the last two years a plate had been put over the plug hole of the 
boiler; to empty tue boiler after this had been done, they used to | 
ladle the water out. There was a safety valve en the top of the | 
boiler, and a water gauge, but no steam indicator. He could not 
tell what was the pressure of steam when the explosion took place. | 
After having been cautioned by the coroner, the witness said he did | 
not know what steam pressure meant. Ile tried the safety valve five | 
minutes before the explosion, and thought there was not suflicient 
steam to work the engine. ‘The boiler used to leak very much, and | 
on one occasion it pat the fire out. John Stubbs, millwright, de- | 
posed that he had considered the boiler unsafe for a lengih of time 
In November last the deceased asked witness to get him work in 
Manchester, because he considered the boiler was unsafe, and his 
father would not repair it. He had avoided going into the foundry | 
when the engine was at work, and had frequently told Mr. Samuel | 
Heath, the owner, that an explosion would take place if he persisted 
in using the boiler. Mr. George Hancock, of the firm of Piant and | 
Hancock, Elworth Tronfoundry, Elton, near Sandbach, said he had 
examined the remains of the boiler, and was of opinion that it was 
not a safe one todo the work required from it. The boiler ought not 
to have been worked after the plug hole required to be plated. 
William Hough, a fitter, stated that he had examined the inside of 
the boiler abvut six weeks before the accident, and told Mr. Heath, 
the proprietor, that it was getting very thin Mr. Heath replied, 
“ We must go on for a while as we are.” The jury returned a verdict 
of manslaughier against Mr. Samuel Heath, the father of the de- 
ceased. Mr, Heath suffered severe injuries from the explosion. 

The Manchester Cotton Supply Association have received a large 
number of samples—more than fifty varieties—of Indian grown 
cotton. Mr. Bazley, M.P., examined the specimens, and has since 
stated that one of them was worth 1s. 6d. per Ib., and that as a pur- 
chaser of cotton he would give that price for a quantity of equal 
quality, Mr. Smollett, M.2., who passed thirty years in India, 
has been lecturing in Manchester on the resources of that vast 
portion of the British dominions as a cotton field. In the} 
course of his address, Mr. Smollett said it could never be too | 
often repeated that the one gigantic nuisance of Southern India | 
(where the cotton was principally grown) was the annual taxation 
of the fields, and until that system was extinguished, and the several 
Governments were compelled to relinquish their claims to be sole | 
owners of the soil, with unlimited power to take from the cultivator | 
any given amount of produce, the country could never rise beyond a | 
State of barbarism, It was this abominable system of agricultural 
management, coupled with the absence of good roads and of | 
moderately cheap conveyance, that effectually paralysed the industry | 
of an empire which, but for that, would possess an inexhaustible | 
capacity for the production of most of the chief articles of general | 
consumption throughout the world, With regard to irrigation, the 
agricultural practice in Bombay and in the whole of the southern | 
peninsula was opposed to the irrigation of cotton crops. Possibly it | 
might be ascertained, from continued experiments, that artificial | 
irrigation could be employed protitably, on a large scale, to the 
rearing of cotton crops, but the question had not yet been practically 
solved. But, under any circumstances, the solution of tbe question 
should not be entrusted to Governments who are the sole owners of 
the soil, and whose servants, seeing nothing in their duties but the | 
collection of revenue, would not attend to topics so vulgar as the | 
growth of cotton, except as listless and indifferent amateurs. The 
monopoly of the entire lands of India must be wrested from the 
ruling power; the creation of a landlord class to stand between the | 
Government official and the people must be insisted upon ; and to the | 
skill and enterprise of private proprietors with capital, unfettered by 
Government control, must be entrusted the task of developing the 
true agricultural resources of India, both as regards cotton and every 
other tropical production. Water was absolutely necessary to some | 
soils, but the idle stories that obtain circulation of the miraculous 
protits accruing to the State exchequer from outlays in certain 
loc \lities were simply ridiculous. 

The Sheflield steel wire mills are stated to be busy, and the 
American orders both for wire and steel suitable for the trade are 
very considerable. It is principally used for the manufacture of wire 
ropes, which are employed to a very great extent in the United 
States. Orders for crinoline steel have been given out freely with a 
view to the spring demand. 

The death is announced in India of Mr. S. Tredwell, a well-known 
contractor for several public works. The Bombay Standard alludes 
to the loss India has sustained by the decease of Mr. Tredwell in the 
following feeling terms:—* This eminent contractor, who so very 
lately arrived amongst us to complete the contract comprising the 
Bhore Ghaut Incline, was a man cast in the mould which has turned 
out such men as Stephenson, Brassey, Peto, and a host of vigorous 
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| standing, several furnaces were shortly after put out in both dis- 


worthies who have had the impress of nature’s genius marked plain | 
upon them. ‘The death of Mr. Tredwell is a public calamity—a great | 
loss not only to his sorrowing wife and family, but to the G. I. P. | 
Railway and the Indian community at large. We lose the services 

of a most energetic and liberal-minded man, who, during his sojourn | 
in India, has given convincing proofs of the vigour with which he | 
would have carried on the gigantic works which he had contracted to 

complete, on their abandonment by Mr. Faviell. Pending Mr. , 
Tredwell’s arrival, the works were carried on departmentally by 

Messrs. Adamson and Clowser, the two engineers in charge of the | 
Incline works. These gentlemen, by their well-known energy and | 
resource, managed to get more work done during the past rainy 

season than they could screw out of the former contractor in the 

previous fine season. It must be so far satisfactory to the friends of 

Mr. Tredwell, that his last hours were soothed by his wife.” 

Messrs. Pile, Spence, and Co., of West Hartlepool, launched, on 
Monday, a fine iron steamer, 204 ft. in length, 27 ft. beam, and 14} ft. 
in hold. She is estimated to carry 750 tons dead weight in a draught | 
of 10 ft. of water, and is built expressly for the purpose of ascending | 
the Danube with a full cargo, thus dispensing with the delay and | 
damage to cargo arising from the necessity of lighterage at the Sulina | 
bar. Her engines are 350 effective horse power, and her boilers are 
fitted with Patridge’s patent superheating apparatus. She is named 
the Petro Beys, and is the property of the Greek and Oriental Steam 
Navigation Company of London, being the fifteenth steamer of that | 
company’s fleet, and the sixth vessel which Messrs. Pile and Co. have 
built for them. 

The Consett ironworks are understood to be fully employed, 
especially with ship and boiler plates for delivery throughout this 
year. ‘The iron ships bulding for Government account on the Tyne 
and Thames are Lkely to draw their supplies from these works ; 
indeed a contract has been already concluded by the London agents, 
G. Bailey Toms and Co., for 1,500 tons of plates, weighing from 
4 ewt. up to 18 cwt. each, for immediate delivery to the builders of | 
one of the frigates. | 

The death is announced of Mr. Richard Clarke, for about 14 years | 
manager of the locomotive department, at Messrs. Fairbairn and 
Sons’, engineers. The funeral of the deceased gentleman took place | 
on Sunday, the place of interment being the New Cemetery. His 
remains were attended to the grave by all the principal employés o: | 
the establishment, by whom the deceased was regarded with the 
greatest esteem. A further testimony to the decea-ed’s worth was 
shown by the presence at bis burial of his late employers, Messrs, 
William and George Fairbairn. 


THE IRON TRADE OF NORTHUMBERLAND, 
| DURHAM, AND CLEVELAND. 

Tue following is extracted from the annual circular of Mr. Richard 
Hoyle, of Newcastle on-Tyne :— 


The increased make of pig iron in this locality, in the beginning of 
last year, with a falling off in the continental demand in con-equence 





| of the war, told upon stocks. Commencing with about 25,000 tons 


in January, they had increased to 70,0\0 tons in June. In this 
month an effort was made to negotiate an arrangement between the 
ironmasters in this district and in Scotland, for curtailing the ex- 
cessive make of pig iron, by blowing out a number of turnaces. No 
general agreement resulted from this negotiation; but, notwith- | 


tricts. 

The average number of furnaces in this district in fall work 
throughout the year may be estimated at 68, being 10 more than the 
average of L858, yielding a total produce of 620,000 tons, 

The disposal of this iron may be stated as follows :— 

Tons. 
++ «+ 620,000 
Tons. 
Shipped for exportation abroad.. .. . +. 6. se +e «46,084 
din the rolling mills and foundries in the district, 
shipped for delivery coastwise, and sent away by rail.. 524,056 


Make during the year.. .. os os os 6 «8 8 oe 








571,000 





Surplus make over deliveries .. 2. oe «2 se ee oe oe «+ 49,000 
Add stock, December 31, 1858... .. 22 ss «+ ce of of «+ 25,000 


Total stock, December 51,1859... «ewe ee ee ee ee we ~=— 74,000 

Although this statement shows an increase in the aggregate stock 
of pig iron over that of 1858, yet when we look at the greatly aug- 
mented make of the past year, it is clear that but for a vastly in- 
creased consumption at home, in spite of the adverse circumstances 
above alluded to, accumulation of stocks must have been mach 
greater. Against the stocks of pig iron in the hands of makers, 
large sales have been made for forward delivery. At a meeting of 
ironmasters, held at Middlesborough, on the 10th instant, it was 
stated that the stocks amounted to about 70,000 tons, and the sales 
made to 170,000 tons. 

In the district four iron furnaces have been completed and put into 
blast during the past year. There are five now building, and nearly 
ready for lighting ; and a commencement has been made to erect six 
more. 

In this rapid multiplication of furnaces, there is danger that iron 
making may be overdone. The disposition, however, manifested by 
capitalists to invest their money in the iron trade of this district, 
notwithstanding the depression that has for some time destroyed 
protits, 1s a proof, not only of confidence in the general stability of 
this branch of trade, but also that this di-trict offers peculiar advan- 
tages for carrying on the manufacture of iron. 

There can be no doubt that the opinion as to the soundness of the 
iron trade, and of its promise for the future, is well founded. Already, 
in the great linen and cotton manufacturing districts of this country, 
trade has once more recovered its former state of prosperity, as is 
shown by the exports, as given in the recent Board of Trade 
Returns. This renewed activity must soon give rise to an enlarged 
demand for won for manufacturing purposes. The growing necessi- 
ties of our rapidly advancing colonies, and of other countries with 
which we are yearly extending our intercourse, must also create new 
wants for an article of such universal application. All these fresh 
openings cannot fail to give an impulse to this manufacture, provided 
peace be maintained, that must ere long call again into tull requi- 
sition all the available means, great and increa-ing as they are, for 
the production of this article; and the facilities afforded in this 
district for the manufacture of irom on a large scale, must ensure for 
it a considerable share of the prosperity which, it is anticipated, is 
not far distant. 








Maits to Inpra, Cutrsa, AND AustraLiaA.—The time-tables of 
the India, China, and Australia mail packets for 186” have been 
issued, under the sanction of the Admiralty. They contain some 


Pat tlle Aiea a | 


‘important alterations, ‘he contract time for the transit of the 
| Marseilles portion of the mail through Egypt will be 24 hours, and 


for the Southampton portion 48 hours. The voyage between | 
Southampton and Alexandria i- to occupy 13 days. The outward | 
and homeward Australian mail, which will leave Sydney and South- 
ampton respectively in March next, will touch at Point de Galle | 
instead of Mauritius. ‘The branch line between Aden and Mauritius | 
will still be in connection with the Australian packets The contract | 
time for the voyage between Aden and Mauritius will be 12 days. 
The Peninsular ‘and Oriental pacsets will be due at Southampton | 
about the 2nd, lth, 18th, and 25th of the month; and the Marseilles | 
portion of the Eastern mails will reach London about six days | 
before each of those dates. ‘The time of day for leaving Svdney and 
Southampton is fixed at 2 p.m.; for leaving Melbourne, at 6 a.m. ; | 
for Marseilles, at 7 a.m.; and for Bombay, at 8 p.m. The post | 
between Sydney and London, vid Marseilles, is to be 51 days, and | 
the course of post between those two places will be 108 days. When | 
the Australian telegraph is extended to King George's Sound, and 
the India and Mediterranean telegraph system is completed, news 
; Will reach London from New South Wales in 14 days. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin. 
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The Iron Market is much depressed, and with but little prospect of an 
impiovement, Sales of rails have been effected as low as £5 lus. for six 
mouths’ credit. The irou-masters here expect but little relief from the pro- 
posed modification of the Frenct: tariff, as it is understood that it is only 
the existing prohibition and not protection that the Emperor is drawing 
his attentivn tu, and his tariff will be based pretty much upon that of the 
United States, fixing the duty at something like 25 per cent. upon manu- 
tactured iron, 

scotcu Lie lxon.—On receipt of the intelligence respecting the French 
duties, the market rapidly advanced from dts. Yd. to 58s. cash, but this 
temporary rise in the lace of au enormous stock and increased production 
wili probably not be maintained, and prices must eventually recede to their 
former level. 

SPELTER is rather weaker, and may be bought at £21 10s. to £21 19s. 6d. 
on the spot. 

Corre in good request, at the advance noticed last week. 

Tin.—The present rates for Engiish ore tolerably well maintained. 
Foreign continues dull of sale, at £139 to £140 for Banca, and £133 to £134 
fur tiue Straits. 

Tin PLATES ure in good demand. 

MOATE and CO., Brokers, 
19th January, 1860, 65, Uld Broad-street, London. 
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GuasGow, 18th January, 1860. 
The market during the past week has been very animated, and an im- 
mense business has been transacted An advance of 3s. per ton was made 
irom the price of this day week, 58s. 6d cash having been paid yesterday; 
but to-day the tone was not so good, and we close, sellers, 57s. 3d. cash ; 
buyers, 57s. The rise is attributable to the good effects expected to result 
from the French commercial treaty. 
Shipments last week were 7,478 tons, against 6,821 tons in the corre- 
sponding week last year. Suaw anv Tuomson, Metal Brokers. 





Rarip TRANSMISSION OF INTELLIGENCE FROM CriIna.—Intelli- 
gence dated Hong-Kong, Dec. 14th, was received in London on the 
16th inst., 32 days being occupied in the transmission, partly by 
steampacket, and, for the rest of the way, by telegraph. 

MANUFACTURE OF ANTIQUITIES.—The Academy of Sciences of 
Munich has just sent one of its members, M. de Hefner, on a special 
mission to Kheinzabern and the neighbouring localities, in order to 


| inquire into a singular branch of trade which has sprung up there 


of late years, viz., a wholesale manufacture of counterfeit vases, 
statues, and other articles, being perfect imitations of those known 
to be of Roman origin, and found in the district. The small town 
of Rheinzabern, near Spires, is known to be one of the most ancient 
in Germany ; it is mentioned in the /tinerary of Artoninus and the 
Theodosian map, and has for centuries enjvyed the reputation of 
possessing a soil rich in every description of Roman relics. Beatus 





| Khenanus states that in his time “ urns of baked clay, containing the 


ashes of Roman patricians ; also sarcophagi, engraved precious 
stones, and red vases made by potters,” were frequently dug up at 
Rheinzabern. In the last century, Schoefflix likewise mentioned the 


| fact of many antiquities being found about that place, and his own 


museum contained several; some very interesting collections have 
also been made by private persons at Spires, Mentz, and Landau. 
M. Schweighwuser had some of those articles lithographed some 
years ago, and the library at Strasburg also possesses some Roman 
pottery found at Rheinzabern. Not many weeks ago M. Mellinger, 
a notary, found a lot of very curious ones, still in his possession. 
Many of these antiquities having naturally changed hands at profit- 
able prices, the idea soon suggested itself that it would be a good 
speculation to manufacture some, and accordingly Germany was 
soon inundated with a vast quantity of pottery said to be of Roman 
origin, and very well executed, too; but this very abundance soon 
excited suspicion, and M. de Hefner is now engaged in exposing the 
imposture. After a minute investigation, he has arrived at the 
conviction that the mysterious manufactory is not at Rheinzabern, 
but at Mentz, which place is strongly suspected of having produced 
an antique ivory casket, so perfectly imitated as to have been 
purchased at a high price for the British Museum. 
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INSTITUTION OF CIVIL ENGINEERS. 
January 10th, 1860. 
GrorcE P. Brwwper, Esq., President, in the chair. 
(Continued from page 35.) 

I woutp beg here to announce my intention of devoting, during 
this current session, the sum of 440, under the above conditions, 
for the best paper upon the subject of “the Keyime of Rivers; ” 
and I would suggest, as examples, to those who desire to devote 
their attention to this subject, the changes now taking place in the 
river Thames, the condition of the Waveney and the Yare at 
Yarmouth, the harbour of Wells, as an example of the tidal scour 
alone sufficing to preserve the navigation; the Ouse, at Lynn, 
relative to which so many records exist, of the various operations 
executed there; and the Tyne and the Clyde; but, indeed, there is 
scarcely any river, which, if critically examined, will not afford the 
most interesting and valuable experience. I need scarcely point out 
to you, that the works of Du Buat, in extenso, and as a ridged by 
Robison, with his elegant essay upon the history of rivers, combine 
the most ample, satisfactory, and interesting information on these 
questions. : aes. 5 

There is another branch of the profession which is now becoming 
most important—the extension of the submarine telegraph cables, 
by which our most remote possessions are being brought into 
almost immediate contact with the Home Government. The expe- 
rience up to the present time has, however, been very unsatisfactory 
—whether we consider the condition of the cables laid across the 
Atlantic, or of several of those submerged in the Miditerranean, 
and as regards their duration after being laid down. It was the 
opinion of the late Mr. R. Stephenson, whilst presiding over the 
atlairs of the Electric and International Telegraph Company, that 
a cable could not be anticipated to last more than ten years, and he 
therefore insisted on an annual provision being made for this decay. 
On the other hand, there are other companies possessing submarine 
cables, who will not make any such provision. This anomalous state 
should not prevail in a commercial community such as ours. I have 
much pleasure in stating, that on this subject the Government have 
taken a very judicious and liberal course, in which I am_con- 
vinced the opinion of the couatry will support them, A commission 
has been appointed to investigate this question, with the most ample 
scope for their inquiries. Mr. Stephenson felt a great interest in 
this commission, of which I have the honour also to be a member. 
Since his decease the active duties have devolved upon our associate 
member, Captain Douglas Galton, of the Railway Department of 
the Board of Trade, and it gives me much pleasure to state that, 
from the indefatigable zeal which he devotes to this inquiry, in- 
formation of the highest importance will become the common 
property of the country. The inquiry has for its object, not only 
the best form of cable to be laid at great depths in the ocean, but 
also the electrical condition when laid. It is, no doubt, owing to 
the want of such a preliminary inquiry, that so large an amount of 
national capital has been wasted in such operations, and especially 
in laying that across the Atlantic. This subject will, 1 trust, 
receive your attention. . 

There are many questions which, it appears to me, we may dis- 
cuss with advantage, in connection with our national defences. It 
may be contended, that this subject scarcely comes within the strict 
limits of our professional pursuits ; but seeing how important a part 
must devolve upon steam-vessels, upon our harbours generally, and 
especially those of refuge, upon the railway access to the coast, and 
upon our artillery, the preparation of which has now been admitted 
to have become part of the duties of our profession—inasmuch as the 
recent great improvements have been accomplished by Sir W. Arm- 
strong, Mr. Whitworth, and Mr. Anderson, all civilians and members 
of our profession—I do not hesitate to advert to this subject, to 
which the public attention is so much attracted, especially as I do 
not know any other arena where such subjects can be so advan- 
tageously discussed as in this institution. ‘There is no assemblage 
which commands more general intelligence, and certainly none 
which contains so much mechanical knowledge. Applying our minds 
to this question, the first consideration is, what are the peculiar re- 
sources which England possesses, and what is most essential to be 
attained? As to our resources, they consist chiefly in our enormous 
and accumulating wealth—our boundless mechanical skill—and the 
genius to apply them. The object to be attained is the maritime 
supremacy of the narrow seas. We cannot, indeed, like the con- 
tinental nations, maintain large bodies of regular troops, nor have 
we, like our neighbours, a large reserve of seamen at command for 
emergencies. Before, however, applying these general considera- 
tions, I must advert to the fact of the small amount of novelty and 
of improvement in naval architecture, which have originated in our 
own Government dockyards, especially having regard to the enor- 
mous total expenditure recorded. It is the fashion to visit the 
shortcomings upon the statesman in power; but in point of fact 
they are as little in fault as we are, who are sitting in this room. In 
a constitutional government, carried on through the agency of the 
House of Commons, the Government has not the power of selecting 
the best mode of carrying on the public departments, but is com- 
pelled to adopt that which, under the circumstances, is exposed to the 
fewest disadvantages; having reference to the uncertain tenure of 
ottice, it is therefore unreasonable and useless to complain of states- 
men ; the more patriotic course is to suggest practical remedies. The 
main reason of so little improvement emanating from the public 
departments is the total want of that competition which exercises 
so irresistible an influence on all our commercial relations. 

I cannot help thinking that discussions, at our meetings, on many 
of the subjects within the scope of the public departments, will be 
reflected upon these departments, and will work for the general 
good. I repeat, why should not the skill, talent, and practical know- 
ledge which has so rapidly improved our artillery, and has been 
resorted to by foreign governments for their navies, be rendered 
available for our national objects? The governments of Spain, 
Portugal, Sardinia, Austria, ‘turkey, and the Brazils, resort to our 
commercial shipwrights to form their navies; whilst Russia has 
recourse to the United States; the British Government alone 
despising the resources offered by the native genius of the country. 

As to our national defences, the all-important point is, as before 
stated, the maritime supremacy of the narrow seas. It appears 
that, for this object, three conditions are essential .— 

Ist. That we should possess the fleetest boats, for conveying in 
telligence, instructions, and information as to hostile movements ; 

2ud. The strongest, swiftest, and most powerful rams, or vessels 
for running down; 

Srd. Armed ships of the most efficient description. 

As to the fast despatch-boats, they are to be had, in abundance, 
from our commercial and mail services; especially such as those now 
constructing for the Holyhead and Kingstown line. 

As regards the rams, there are many points demanding serious 
investigation. The first is, whether they should be constructed 
simply to act as rams, or be provided with an armament, and com- 
bine the two conditions? and thus, whether in attempting to com- 
bine both objects in one vessel, the actual efliciency of both may not 


be impaired? That is to say, whether giving to the ram its adequate | 


strength may not interfere with its proper armament, and whether 
the provisions required for the armament may not defeat its object as 
aram? It would appear to be obvious, that if a vessel were built 
solely for running down, and her sphere of action were restricted to 
the Channel, her form and the system of construction would not be 
essentially different from that which would be adopted, if her opera- 
tions were to be more extended. It must also be remembered, that 
the crew required to work her, solely as a ram, would be very small 
as compared with the additional number of men required to work a 
powerful armament ; and upon the perilous service to which they 
would be applied, we should risk but few lives, which cannot be re- 
placed, in addition to the property which we can so easily re-esta= 
blish—and thus a powerful Channel fleet could be kept afloat at a 
small current charge. ‘These are surely points of sufficient import- 
ance to demand careful discussion and development. 


The points to be considered relative to the fighting-ships are, — 





service in the seas surrounding our costs. Our men-of-war are now 
all constructed for carrying the British flag into distant seas, and 
for this purpose they are adequately masted and sparred, to econo- 
mise fuel on their passages to their destination. In a general 
| engagement, the spars and rigging not only require the special 
attention of a large part of the crew, but their destruction endangers 
| the etliciency of the means of propulsion, and thus, on an emergency, 
| not unfrequently leaves the vessel a helpless log at the mercy of the 
| enemy. 


| whether they should not, like the rams, be specially constructed for 
| 
! 


Now if a special class of vessels was solely applied to the Channel 
service, there would not be any object in so fully equipping them 
and in burdening them with om cumbersome top-hamper. Neither 
would such capacity be required for provisions, water, and fuel for 
long voyages. Under these circumstances, it is worth consideration 
whether an entirely new class of vessels might not be constructed, 
with less draught of water, sharper lines, more power, greater speed, 
and heavier armament—all essential elements in future warfare— 
and thus secure, for the nation, a fleet of vessels strictly applicable 
to defensive purposes, which no other nation would have the means 
of opposing, and ensure in future for this country that which it has 
hitherto possessed, the maritime supremacy of the narrow seas. 
Besides these points, there is the question of in what way the 
mechanical skill of the country and the constructive genius of com- 
mercial shipwrights shall be rendered available for the improve- 
ment of our national marine. It may be discussed whether the 
best course would not be, after defining the objects of any particular 
class of vessel required by the Government, to solicit designs from 
the principal builders; and in furnishing such plans the builders 
should not only state the cost at which they will build, but also the 
speed they will guarantee, combined with the capacity to carry the 
specified armament, in a manner to ensure the efliciency of the 
vessel; the selections from these designs to devolve upon a commis- 
sion of independent members. I again repeat that these may not 
be the best measures to be actually adopted, but their discussion 
within these walls must be productive of good. 

Another branch of the subject is, the most facile method of con- 
centrating forces upon those — accessible to an enemy. It has 
been suggested that a littoral line of railway should be constructed. 
This proposition could only have emanated from those who were 
unacquainted with the physical features of our coasts. Shakespeare's 
Cliff, Beachy Head, the iron-bound coasts to the west of the Isle of 
Wight, are familiar to all. But, in point of fact, looking to the 
existing railways, the problem admits of an easier solution than has 
been generally supposed. The South-Eastern, the East Kent, the 
South Coast, the South-Western, with its branch to Dorchester and 
extension to Exeter, the Great Western, Bristol and Exeter, and 
the West Cornwall, the South Wales, and other railways, either 
directly approach every accessible spot on the coast, or admit of 
easy connection by branches, The only points remaining to be 
considered are, the defensive works at those places. This should be 
discussed. It is admitted, that nothing can be more unsatisfactory 
than the state of the fortifications around our coasts. Lord Grey has 
graphically described those at Plymouth. A short railway journey, 
and a cruise down the Solent, past the fortifications at Hurst Point, 
will prove that neither scientitic investigations nor modern experi- 
ence have, as yet, had any beneticial effect upon that department 
which charges itself with the control of such works. 

As a natural sequence to the preceding subjects, we are led to the 
consideration of the proceedings which have taken place, with 
regard to what are termed our harbours of refuge — as it must be 
obvious, that one main object of these works has reference to the 
operations of our naval forces—and I believe I am justified in 
observing, from what transpired during a recent discussion at this 
institution, that neither mechanically nor financially can they be 
considered to be in a satisfactory position. According to the present 
system of conducting such works, it is obvious that the principle of 
construction employed at Dover and at Alderney must necessarily 
restrict their adoption to a very limited extent. Whether we look 
to the time or to the cost, the results are altogether inadequate to 
the sacrifices required. ‘The protracted time is, to a great extent, 
owing to the system of voting the funds annually by driblets—the 
result of which is, that neither the Government nor Parliament 
fairly appreciate, at the commencement of a work, the full extent 
of the responsibility involved, either as to time or cost. Can it be 
supposed that Government or Parliament, when adopting the 
recommendation of the commission to construct a harbour of 
refuge at Dover, imagined that the works would involve an actual 
cash outlay of five or six millions, without interest, or of thirty or 
forty millions, including interest, and that a hundred years, at least, 
would elapse before the full efticiency of the works would be secured ; 
or that after an expenditure of nearly half a million sterling, and 
the lapse of upwards of ten years, the constructive resources of 
Great Britain would be exhibited, to the foreigner landing 
at Dover, in the shape of an incomplete jetty with two 
incommodious landing-places? These and other results, of 
a similar character, may be fairly attributed to the system 
adopted, and must not be laid to the charge of any individul or 
department, and certainly not to the eminent statesmen who guide 
the helm of the nation for the time being; for in matters of this 
description they possess no interest, political or otherwise, apart from 
that of the country at large. No doubt one of the inconveniences 
of the present system 1s that of having to apply to Parliament 
annually for grants, the amounts of which, and the chance of ob- 
taining them, depend upon the financial state of the country and 
the temper of the House of Commons, even although the period of 
the session may be selected when the Government has the best 
command of the attendance in the House. No doubt that, having 
regard to these circumstances, the original plans of the works have 
often been conceived on a limited and narrow basis, adapted to the 
proposed expenditure, but totally inadequate to the objects supposed 
to be attained ; the ultimate result generally being an extension of 
the design, an enlargement of the estimates, and a final completion 
of the works, in a form or shape which deties investigation to aitiliate. 
Thus money is wasted, time is sacrificed, and full etticiency is not 
attained. 

The remedy for this defective state would appear to be, that 
antecedent to any application to Parliament, the Government 
should prepare full and detailed plans of the entire extent of the 
works intended to be executed, and obtain tenders from competent 
contractors for the execution, stating the time of completion and 
the terms and mode of payment. These plans should be deposited, 
at fixed periods, at the Private Bill Office, for the inspection of all 
who are interested. ‘Thus, before the vote was taken, there would 
be ample time for full criticism on all points, and though additional 
labour might be thrown upon the public departments, in preparing 
the documents subjected to such investigation, the House of Commons 
and the members of the State would have the means of coming to 
the debate fully informed on all points connected with these national 
works. 

In a financial point of view the gain would be considerable, 
because a work which is executed within a reasonable time is always 
more economical than one which is extended over an indefinite 
period ; and also for direct financial considerations, which may thus 
be exemplitied. Suppose a work estimated to cost a million is made 
to extend over twenty years, the outlay being restricted by the 
annual grant to fifty thousand pounds a year. ‘The ultimate cost of 
this work to the country, supposing the Government to raise the 
money at three per cent., involves an additional annual charge of about 
forty-two thousand pounds per aunnum—whereas, if the work was 
executed in tive years, by annual grants of two hundred thousand 
pounds a year, the annual charge to the country would only be 
thirty-three thousand pounds a year—thus, irrespective of all other 
advantages, saving nine thousand pounds a year. These observa- 
tions only apply to works of real utility, and do not apply to under- 
| takings of so useless a character that their execution cannot be too 
| long protracted—such, for instance, as the pier at St. Catherine s, in 
| Jersey, and others of a similar character. 

I cannot but feel assured, that, were the principle adopted which 














I have enunciated, the defects now admitted to exist in the harbours 
of Holyhead and of Alderney would have been avoided, and the blue 
book mystitication at Portland, respecting the expenditure upon the 
convicts employed on the breakwater works, would not have 
occurred, and the nation and Parliament would have had the satis- 
faction of realising, on all these works, the full value of the outlay 
incurred. Ministers, by taking at once from Parliament a grant for 
the full amount of the expenditure, would avoid the annoyance of 
the annual appeal and the recurring waste of the public time, in re- 
discussing all the features of these undertakings. 

I have alluded here to certain defects which will always be in- 
herent in the harbours of Holyhead and Alderney ; both of which 
were, doubtless, originaliy projected on so limited a scale, on account 
of the difficulty of obtaining Parliamentary grants; but, during the 
progress of the works, their total inadequacy for the objects pro- 
posed became so obvious, that it would have been absolutely criminal 
to have persisted in the original designs; their extension, therefo 
became a matter of necessity ; but, alas! these extensions coul 
only be carried out in such directions, that it is now admitted, that 
for the same amount of money, the same extent of breakwater 
might have been constructed, in a form much better calculated to 
resist the action of the seas, whilst affording more security and 
nearly twice the amount of accommodation. 

Before concluding my address, I cannot avoid contrasting the pro- 
gress of Government works with those undertaken by private enter- 
prise. There is, within a short distance, an iron bridge, scarcely 
even partly completed, across the river Thames. There is no doubt 
that this bridge will be substantially and skilfully constructed, but 
it cannot be said to involve any feature of mechanical difticulty ; it 
is constructed in London, and thus commands, in respect of labour 
and materials, the resources of the whole empire. Another iron 
bridge, spanning the river St. Lawrence, in Canada, is entirely com- 
pleted and is open for traffic: this bridge extends for nearly a mile 
and a half across a stream, having a current varying from seven to 
ten miles an hour; it has to resist the pressure of ice accumulat- 
ing, occasionally, to the depth of thirty or forty feet; the 
severity of the climate is such as to restrict the actual 
period of working to a few months in each year; the iron work 
and the great proportion of the skilled labour was derived from 
England; and a severe monetary crisis had also to be surmounted, 
which latter, however comparatively unimportant in Government 
operations, exercises a formidable influence on private enterprise. 
Yet this entire work has been executed contemporaneously with 
the one uncompleted half of Westminster bridge. Thus evidencing 
what the civil engineer can do, when impelled by the pressure of 
private enterprise, as contrasted with his exertions, when tram- 
melled by the restrictions incidental to the conduct of Government 
works, 

Gentlemen, I am well aware that the observations I have made 
are open to the severest criticism. I have advisedly introduced 
into my address subjects and opinions of the most controversial 
character, because it is my design to iaduce upon them the 
fullest and freest discussion. I have endeavoured, on the one 
hand, and I hope with success, to avoid subjects of trivial 
interest; whilst, on the other, I have attempted to direct my 
remarks to subjects of national, commercial, and professional 
importance. 

I have now been a member of this institution for thirty-five 
years; during that period | have ween a careful and anxious 
observer of, its progress, and the result of my observations leads 
me to believe, that nothing has tended so much to the steady 
growth of this society as the animated discussions which so 
frequently occur within these walls. This point may, however, 
be also a subject of controversy; but, gentlemen, I have only one 
further remark to make—upon which I can defy controversy— 
that is, that all I have said within these walls, and that my 
conduct, while occupying this chair, has been, and will be, inspired 
by the determination, so far as my humble powers permit, to 
perpetuate the prosperity of this institution, and to maintain the 
reputation of the noble profession of which I am proud to be a 
member. 


SOCIETY OF ARTS. 
Wednesday, January 25th, 1860. 
Capt. Sir E. Bercurr, R.N., C.B., in the Chair, 

Tue paper read was “ On the Rise and Progress of Steam Naviga- 
tion in the Port of London,” by Mr. P. L. Simmonds. The author 
thought that the influence of steam navigation on the trade and 
commerce of the country, and its active competition with the sailing 
branch of the mercantile marine, had been very much overlooked. 
The steam vessels owned in the United Kingdom now constituted 
one-tenth of the entire mercantile tonnage; and if the river steamers 
were added they formed a still larger proportion. While the sailing 
tonnage registered in 1858, as compared with that registered in 1850, 
exhibited only an increase of 30 per cent., the steam tonnage regis- 
tered in the same year showed an advance of 264 per eent. over that 
of 1850 ; and moreover, the steam vessel performed the work of at 
least four sailing craft. The total number of steamers owned and 
registered in the United Kingdom, exclusive of the colonies, on the 
Ist of January, 1859, was 1854. London stood, as might be ex- 
pected, at the head of the list, having a fleet of 510 steamers, of 
282,403 collective tonnage, and 68,951-horse power. There were in 
the United Kingdom and Colonies at the present time 2,239 steamers, 
of 485,415 gross tonnage; and other commercial countries were fast 
availing themselves also of steam power for their shipping. The 
author gave some account of the first steamers used on the Thames, 
tracing their gradual improvement to the present day. 

A discussion ensued, in which Messrs, C. Varley, J. Grantham, 
T. J. Ditchburn, T. G. Taylor, T. M. Gladstone, W. Hawes, the 
chairman, and others, took part. 


Tix.—There are few of the metals possessed of the same interest 
ing relations as the one we have now before us. The archeology of tin 
is more than usually attractive, and in the very dawn of history it 
is mentioned by the great Hebrew lawgiver as one of the metals to 
be purified by fire. The early inhabitants of Etruria and Central 
Italy were skilled in the applications of tin; the nations of the 
Levant were likewise accustomed to its use; but the most interesting 
point to us in the history of this metal resides in the memorable 
traffic which the Tyrian mariners pursued with the natives of the 
British Islands. Perhaps the vd catalogue of Phanician eom- 
merce, so eloquently denounced by the prophet Ezekiel, could yield 
no article of superior value to this Cornish metal; indeed, it must 
have been more valuable to them than the cedars of Lebanon or the 
gold of Ophir. There was at that period an enormous consumption 
of bronze by contemporary nations in all their instruments of art 
and war; and tin—a metal of rare occurrence and limited distribu- 
tion—is the most essential constituent of bronze, as we learn from 
Pliny. If we recollect, too, that the Phwnicians possessed a mono- 
poly of this commerce, we shall then be able to conceive the inesti- 
mable value to its discoverers of this prolific tin country, So fully, 
indeed, was this importance recognised, that those astute merchant- 
men anxiously concealed from their rivals and contemporaries the 
geographical situation of these “tin islands.” But the secret at 
length transpired. Publius, a Roman pro-consul in Spain, after 
several unsuccessful etiorts, opened to bis countrymen the treasures 
of this undiscovered Dorado; and, all through the long period of 
history which has since elapsed, Cornwall has continued to furnish 
an inexhaustible supply of the metal. ‘The principal localities of tin 
are Cornwall, Bohemia, and Saxony, in Europe ; Malacca, Pegu, and 
Banca, in Asia. Cornwall, notwithstanding its prodigious and long 
continued drain, is still the most prolific tin district in the world. 
It has been calculated by Mr. Porter and others, that Cornwall 
yields —y upwards of 50,000 tons of the metal, the value of 
which varies from £400,000 to £500,000.— Builder, 
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CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
January 18th, 1860. 
ON HYDROSTATICS AND HYDRAULICS, 
By Joun J. Piarrts. 
Mr. MacGeorce, President, in the Chair. 


Tae science of Hydrostatics treats of the pressure and equilibrium of 
fluids in general; but it is chiefly exemplified by the development 
of the mechanical properties of water, excepting so far as this fluid 
is dependent for its effects upon its motion. 

The science which teaches the laws of fluids in motion, and the 
application of fluids in that state to machines, is called hydraulics. 
A fluid is a body whose particles yield to the least effect of partial 


You are all aware that there are two kinds of fluid, viz., elastic 
and non-elastic. Elastic fluids are those in the state of air or gas; 
their bulk varies with the force ame them ; and in their 
other mechanical properties they resemble common air; the general 
laws relative to them are therefore to be derived from pneumatics. 
Non-elastic fluids, as oil, water, spirit ef wine, are either absolutely 
or very nearly incompressible. The cause of fluidity has been the 
subject of much speculation. One opinion is, that the particles of 
fluids are spherical, in consequence of which configuration they slide 
over and among each other with prodigious facility. This assump- 
tion cannot be confirmed by experiment, no microscope being 

werful enough to show the component particles of any fluid. But 
it is favoured by the proofs we have of the numerous interstices of 
fluids. In water, for example, salt and various other bodies may be 
dissolved in considerable quantity without enlarging its dimensions. 

Though the particles of fluids have certainly a very small degree 
of cohesion to each other, yet it is not so small but that it may in a 
variety of instances be rendered visible. For example, it is the 
attraction of cohesion that prevents a drop of water, placed gently 
on any dry surface, from expanding itself, and that allows a vessel 
to be filled above its brim with water, which could not happen if 
water were a perfect fluid. 

The Florentine Academicians inferred the total incompressibility 
of water. The inference drawn by them remained uncontradicted 
by any experiment till »hout 1762, when Canton established some 
conclusions which showed it was not to be accepted without limita- 
tion. With the barometer at 29} deg. and the thermometer at 
50 deg. he declares the following to be the result he oltained :— 

Compression of spirit of wine, 66 parts in a million. 
ol of olives . 48 ditto, 
rain-water. . 46 ditto. 
sea-water . 40 ditto 
mercury . . 3ditto. 


” 
” 
» 
” 

Fluids, as well as solids, press downwards, by gravitation, accord- 
ing to their quantities of matter, endeavouring always to attain the 
lowest place possible, or place nearest the centre of the earth; but 
they have this peculiarity, that they press in every direction alike, 
in ss to their perpendicular height and their quantity. 

When a machine ts constructed expressly for the purpose of 
showing, in the most striking manner, that the pressure of fluids is 
as their perpendicular heights, and that a quantity, however small, 
may be made to support a weight, or another quantity, however 
large, it is generally made in the form of what is called hydro- 
statical bellows. 

It will probably be understood that an equal bulk of any fluid 
denser than water, such as mercury, would with this machine pro- 
duce a greater etlect ; and any rarer fluid, such as spirit of wine, not 
80 great an eflect. 

On the disposition of water to press upwards to the level of its 
source depends the existence of springs, which always originate in 
higher situations than those in which they are found. 

OF SPECIFIC GRAVITY. 

The expression “specific gravity "is of freauent recurrence in 
scientific works ; the explanation of it, and the method of determin- 
ing the specitic gravity of any body, forms an important branch of 
hydrostatics. 

The specitic gravity of a body is simply the expression of its 
weight when compared with an equal bulk of water. For instance, the 
specific gravity of gold is to the specilic gravity of water as 19 to 1; 
the meaning of which is, that a given magnitude of gold, say a cubic 
inch, will weigh nineteen times as much as the water that could be 
contained in a vessel, the capacity of which is precisely equal to one 
cubic inch, 

The force with which a body sinks in water is less than what it 
weighs in the open air by the weight of its bulk of water; this hy- 
drostatical axiom is plainly deducible, that every body immersed in 
water, or any other fluid, loses just so much of its weight as equals 
the weight of an equal bulk of the water or other fluid, 

In taking specitic gravities, when water is used or mentioned, it is 
meant not only that it would be distilled or rain-water, but that it 
should be free from all impurities. 

OF HYDRAULICS. 

Having detailed the laws and properties of water in a state of 
equilibrium, I have now to mention some of the more important 
results of these laws, and also the effects which are produced upon 
liquids by the application of forces, whether natural or artiticial. 

To render water serviceable as an agent of force, it must be con- 


fined, and then an attempt made to compress it into less than its | 


natural bulk. In making this attempt the impressed force is freely 
communicated through the mass, and in the endeavour to avoid 
compression, the liquid will repel whatever movable object is pre- 
sented to it. The force with which water may be forced from a 
squirt gives but a feeble idea of the power of liquids when subjected 
in a state of confinement to the impression of external force. 
ON THE MOTION OF WATER FLOWING OUT OF VESSELS. 

When a vessel, containing water, and open at the top, is pierced 
below the surface of the fluid, the velocity with which the water 
flows out is observed to be greatest at first, aud to diminish gradually 
as the water sinks; and the nearer the hole is to the bottom, the 





18 ft. wide above, and 7 ft. below, and 4 ft. deep, with a fall of 4 in. 
in a mile, the velocity was 17 in. in a second at the surface, 14 in. in 
the middle, and 10 in. at the bottom, so that the mean velocity may 
be called 14 in., or somewhat less, in a second. 

The windings of the banks and inequalities of the beds of rivers 
destroy a large proportion of the velocity which would otherwise be 


generated. The Ganges, by its windings, has the declivity of its bed | 


reduced to less than 4 in. per mile, and the medium rate of its 
motion is rather less than three miles an hour ; this is in dry months, 
when its medium depth is 30 ft. Of the Po, the medium depth of 
which river is 29 ft., and the fall 6 in. in a mile, the velocity is 3} 
miles in an hour. The velocity of a river ought to accumulate with 
the length of its course; but the causes of retardation are often 
sufficiently powerful to produce a contrary effect 

I have so far endeavoured to bring before you the fundamental 
laws of hydrostatics and hydraulics, before proceeding with hydraulic 
engines, which will be the subject of my next paper. 

1scussion.—The principal points touched upon in the ensuing, 

discussion were—The cause of fluidity, the resistance of water to 
bodies moving in it, and several other points of minor interest. 








Tue Astronomy or tue ANncriENTS.—Professor Mitchell, in his 
lectures on astronomy, related a very remarkable fact. He said 
that he had not long since met in the city of St. Louis, Missouri, a 
man of great scientific attainments, who for 40 years had been 
engaged in Egypt deciphering the hieroglyphics of the ancients. 
This gentleman had stated to him that he had lately unravelled the 
inscriptions upon the coffin of a mummy, now in the British 
Museum, and that by the aid of previous observation he had 
discovered the key to all the astronomical knowledge of the 
Egyptians. The zodiac, with the exact positions of the planets, was 
delineated on the coffin, and the date to which they pointed was the 
autumnal equinox in the year 1722 before Christ, or nearly 3,600 
years ago. Professor Mitchell employed his assistants to ascertain 
the exact position of the heavenly bodies belonging to our solar 
system on the equinox of that year (1722 B.c.), and send him a 
correct diagram of them, without having communicated his object 
in doing so. In compliance with this the calculations were made, 
and to his astonishment, on comparing the result with the statements 
of his scientitic friend already referred to, it was found that on the 
7th of October, 1722, B.c., the moon and planets had occupied the 
exact positions in the heavens marked upon the coffin in the British 
Museum. 

Sream Cuvtrivation.—We read in the Times :—Mr. Smith has 
succeeded in producing a grubbing implement, which rives and breaks 
up the soil without under-cutting the whole breadth of its work, 
thus operating with much more economy of power than the plough 
(which carries such a weight of earth upon its frictional mould- 
board), escaping the damaging pressure of the ploughsole upon the 
subsoil; and much more etlectually providing for the extirpation of 
weeds—by exposing their roots upon the surface, provoking them 
to germinate for their own destruction, and never burying their 
seeds and shoots. A double mouldboard plough is employed for 
throwing up the ground in drills, or ridges of a yard width, expos- 
ing a maximum of surface to the atmosphere, while the raw clay, 
bared at the bottom of the intervening trenches, is broken into and 
crumbled with an admirable subsoiling implement. Indeed, the 
deep “ smashing- up” of land for cleansing and the growth of pulse 
crops, as well as roots upon the trench-ridges, form the peculiarity 
of the husbandry, the implements being actuated by steam-power 
with windlass and wire ropes. A six-course rotation is adopted, the 
tillage being as follows:—The wheat stubble being little pestered 
with couch, and so requiring no previous cleansing, receives a 
covering of 10 tons of farmyard manure immediately after harvest, 
the manure having been long before carted from the homestead and 
stacked near the field. The steam trench plough then throws the 
land into yard-wide ridges, and baring the call at a depth of nine 
inches from the original surface. After lying six weeks to mellow, a 
double mouldboard plough, drawn by four horses, deepens the 
trenches to a further depth of four or six inches, and heightens the 
crest of the ridges, and the fallow lies in this form until spring. 
Thus we viewed the extraordinary spectacle of the land for next 
year’s root crop lying for winter weathering corrugated with ridges 
of sharp triangular section, which divide the entire area of the field 
into parallel trenches three feet wide, and no less than two feet deep, 
down the sloping sides with a torn and crumbled bottom of four to 
six inches more. A superticial area, equal to at least a third more 
than the dimensions of the field would allow on the flat, is thus left 
in open contact with the air, which is at the same time permitted 
the freest possible access into the ridges and down into the subsoil ; 
and before sowing time in April and May, the frost and other 
agencies will have changed several inches thickness of the hard un- 
kindly clay into a powdery mould. The‘only further process required 
is cutting the annual weeds from the tops of the ridges with the 
hand-hoe, and then drilling the mangold or turnip seed, which, 
from the absence of all spring tillage, possesses instead of a dried- 
up seed bed, a mould replete with the moisture requisite to force its 
young germs past the reach of the tly, added toa depth which secures 
the maturity of a weighty crop. Such is the ditlerence between a 
tine mould wrought down by slow natural weathering and a tilth 


| obtained by the mechanical abrasion and disintegration of scufiling 


and clod-crushing, that while the latter quickly closes again into a 
homogeneous mass under a flooding rain and hardening drought, the 
former (if spared the consolidating pressure of spring cultivation) 
continues for a long season in its beautiful pulverulent state. Lav- 


| ing relieved his land of the heavier horse-power operations, Mr. 


| fallow, but also to feed-off the turnips with sheep carefully folded | 


greater the quantity which tlows out in a given time. Froi. a hole | 


on a level with the bottom of the vessel, the water woula emerge 
with nearly the same velocity as if it were in the botton. The 
velocity with which water flows out of an aperture at the side or 
bottom of a vessel, is as the square root of the distance of the aper- 
ture from the surface of the water. ‘his is as saying, in other 
words, that the velocity is according to the pressure or force which 
occasions it, and it has already been demonstrated that the pressure 
of tluids is as their perpendicular height. Hence it is that the 
velocity with which water tlows from an aperture is the same as 
that which would be acquired by a body in talling from a height 
equal to that between the surface and the aperture. 

The progress of water through a pipe is greatly retarded by every 
deviation from a rectilinear direction, and by every eniargement, con- 
traction, projection, or roughness, it meets with in its passage; aud 
most of these irregularities are of too variable and uncertain a nature 
to be submitted to regular calculation. They operate in occasioning 
eddies or contrary currents, in counteracting which, part of the 
moving force is inevitably lost. ‘To avoid, as much as possible, the 
retardation from flexure, when it is necessary to give a new direc- 
tion to a pipe, the point of tlexure should not be sharp, but take as 
comprehensive a sweep as can be allowed. 

OF THE MOTION OF WATERS IN RIVERS, 

The motion of a river is in general produced by the descent of the 
water from a higher to a lower situation; and therefore it is swift or 
slow, according as the descent or inciination of the bed of the river 
is great or small. Sometimes, or in some parts of rivers, the motion 
is produced by pressure, or disposition of the water to spread itself 
out, in which case it increases with the depth. The velocity of 
running water, in diferent parts of the same section, is very ditlerent, 
yet it is often desirable to ascertain its mean amount when it is 


Smith is not only enabled to grow the finest crops of roots on his 


(with daily shiftings) upon the land; and then by breaking up the 
soil with the steam trench plough, and afterwards working a horse- 
grubber across the ridges in spring, the ground is in good order for 
drilling barley without further preparation. The next year’s crop 
is clover, which is ploughed by horses for the following wheat. The 
wheat stubbles are manured and tilled in the same manner as for 
roots; and each ridge is dibbled in spring with two rows of beans, 
which are preserved from weeds during the summer by horse and 
hand-hoeing. ‘The bean stubbles are prepared for the wheat (form- 
ing the tinal crop of the course) by one smashing-up with the 
steam cultivator, and one (or rarely two) cross-grubbings by horses, 





and after this crop again comes the fallowing for root crops as be- | 


fore. Now, according to Mr. Smith's carefuily-kept accounts, the 


whole outlay for preparatory tillage from trst to last throughout the | 


six years’ rotation amounts to only 43 per acre; while under the 
ordinary system of management, only a single year's fallowing, 
without any crop, costs fully as much. Of course, this enormous 
saving of expenditure would not be possible if the land were in a 
foul condition ; but, in spite of the first two years of innumerable 
weeds which annoyed and threatened Mr. Smith at the out- 


set of his non-inversion husbandry, his farm is now as clean as | 


a garden, and his workmen have ample opportunity for look- 
ing over the winter trenches as well as the summer crops, from 


time to time to destroy such intruding enemies. Until the , 


land becomes clean (which the experience just related shows 
it will do under this culture) the expenses are somewhat 
greater, owing toa few more grubbings, splitting the ridges, hand- 
picking the couch, &c., being rendered necessary. The economy 
being found so prodigious in the long-run, we need not step to 
detail the performance of Mr. Smith's 5-horse engine, beyond saying 
that the labour of 1859 has been 74 acres of various operations in 


| 12 days of working, or an average of about 5} acres per day; aud, 


seeing that by horse labour no such effective tillage could have been 


| accomplish: d at all, it is of no moment to ascertain whether or not 


the engine could compete with a strong team in the amount of 
hauling power put forth during a day. The condition of the farm, 


| after 7 years’ commenec-ment of * cultivation,” instead of ploughing, 


and 4 years of actuating the implements by steam power, is such 


| thata stranger would pronounce the soil to be plethoric with high ma- 
s | huring ; whereas mechanical tillage alone is the secret of the present 
mtended to apply, it to machinery. Watt found that in a canal | #0undant productiveness. 


ON THE RESISTANCE OF GLASS GLOBES AND 
CYLINDERS TO COLLAPSE FROM EXTERNAL 
PRESSURE; AND ON THE TENSILE AND 
COMPRESSIVE) STRENGTH OF VARIOUS 
KINDS OF GLASS. 


By W. Fartrparry, Esq., C.E., F.R.S., and Tuomas Tarte, Esq. 
(Continued from page 18.) 


Experiment 7. 
Cylinder g.—Diameter 4°05 in., length 7°0 in. 
In parts of an inch. 


(0-079) 
| 0-081 | 


. aoe — = 
Thicknesses measured | 0°086 0-079 in. 


FIC.8. 
=p 


0-086 

10-079 

(0-086) 

Burst with 282 Ib. per sq. in. 





Green Glass.—E rperiment 8. = 
Globe k.— Diameters 4-95 and 5‘0in, 
In parts of an inch. 
0-029 
0-024 
0-026 
Thicknesses measured > "22 
cknesses measured + 9.955 
0023 
0°024 
0°U225/ 


Minimum = 0°022 in. 


Bursting pressure = 90 Ib. per sq. in. 
Experiment 9. 
Globe /.—Diameters 4°95 and 5:0 in. 
In parts of an inch. 
(0024 )) 
0-023 
0-022 
J 00196 
| 0-023 
| 0-022 
| 0-020 
(0-020 


Thicknesses measured > Minimum = 0-020 in. 


Burst with 85 Ib. per sq. in. 


Experiment 10. 
Globe m.—Diameters 40 and 4°05 in. 
In parts of an inch. 

foo2 } 

00205 

00202 
| 0-021 

0018 
\ 0-020 
0-023 
00205 


O215 
0-020 j 


Bursting pressure = 84 Ib. per sq. in. 


Thicknesses measured > Minimum = 0°018 in. 








Experiment 11. 

Globe n.—Diameters 4°0 and 4°03 in. 
In parts of an inch, 

(0016 ) 
| OULD 
; (O18 
Thicknesses measured \ 0°V17 
| VO1L92 
0-016 

O16 =) 
Bursting pressure = 82 1b. per square inch. 


- Minimum = 0-016 in. 


Crown-gluss.— Experiment 12. 
Globe p.—Diameters 4:2 and 4°35 in. 
In parts of an inch. 

( 0-0252 ) 

| U-0270 
U-0272 
0-030 
UU252 
(00256 J 


Thicknesses measured -, ry Minimum = 0-025 in. 


Burst with 120 Ib. per square inch. 


Experiment 13. 
Globe g.—Diameters 4°05 and 4°20 in. 
In parts of an inch. 
(0-028 )\ 
| 00236 
sai ; 0'0256 — 
Thicknesses measured -; 00236 ¢ Minimum = 0°021 in. 
Ovw212 
\ 0U210 ) 
Bursting pressure = 126 lb. per square inch. 


Experiment 14, 
Globe r.—Diameters 5-9 and 5°8 in. 
In parts of an inch. 
( 0-0334) 
Q-u20 
024 i ‘aia 
pity > Minimum = 0°016 in. 
‘ 
0-172 | 
(uvul6 ) 


Burst with 69 Ib. per square inch. 


Thicknesses measured 


Experiment 13. 
{ horizontal = 6-0 in. 


Glove s.— Diameters (vertical = 6°3 in 


In parts of an inch, 
(0024 ) 
| 0-020 
00228 
Ouz4d ! 
V-02Z7U0 
\ 0°U262 ) 


Thicknesses measured Minimum = 0-020 in. 


bursting pressure = 86 Ib. per square inch. 


fe 


ex 


det 
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Experiment 16. 
Ellipsoia t.—Diameters 4°1 and 7:0 in. 
In parts of an inch. 
( 0°0180 
| 00208 | 
0°0160 |Misimum. 
00184 
(.0°0220 / 
Bursting pressure = 80 Ib. perscuare inch. 


Thicknesses measured 016in, 


ame 


eaten m” 


0°0220 
| 0-0170 | 


0 eames am 


Experiment 17. 
Ellipsoid e.—Diameters 4°0 and 70 in. 
In parts of an inch. 





(00206 ) 
0-0208 

| 0°0224 | 
00190 | 

O-o206 

0022 | 

0 021 | 


\ 0 0254 
Bursting pressure = 109 Ib. per square inch. 
Summing up the preceding results, they are arranged in the 
following Table :— 


Thicknesses measured ~ Minimum = 0-019 in. 


Summary oF Resuts. 
TasLe V.—Resistance of Glass Globes to Internal Pressure. 


a (Thickness in Burst. pres- 


Description of Diameter in 








see ho : parts of sure in Ibs, 
experiment. glass. | in. aay per se, tn. 
1. | -| 40 x 398 01 24 84 
Il. ) 40 X 3°98 On: 98 
ul | , ; | 4 0-0: 150 
Iv, | PFlint-glass..5 | 4.5 4°55 0056 230 
v. |! }} 51 Xo 0-058 Is4 
VL. ? \ 6 0-059 152 
Vill. | ( 495 x 50 0-022 90 
IX. . = 4:95 X50 0-020 85 
x Green glass } 40 X405 | O18 s4 
XL | | £0 X403 | 0016 82 
XI} 42 X 435 | 0025 120 
XII a 405 XK 42 } 021 126 
xiv. | ne 59 X58 0-016 69 
XV. 60 x63 0 020 86 


TABLE VI.—Kesistance of Glass Cylinders and Ellipsoids to 
Internal Pressure. 





Thickness; Bursti 


Number | ae . , ng 
of expert: | — se ~~ =~ in parts of press, m Ibs, 
ment, _— — . an inch, | per sq. in 

i 
vil. | Flint-glass | Cylinder 405 X70 | 0079 | 282 
XVI. | Crown-glass  Ellipsoid 4:1 X 7°0 0-016 | 80 
XVII. | Crown-glass  Ellipsoid 41 xX 70 ool | 109 


Section IV.—On THE ResisrANce oF GLAss GLOBES AND 
CYLINDERS TO AN EXTERNAL Pressure. 

The following experiments are in continuation of, and supple- 
mentary to, the researches on the collapse of wrought-iron vessels 
already alluded to. In this aspect they are the most important in 
their bearings, and the most novel of any in the present memoir. 

The method of conducting them did not diiler in any essential 
detail from that pursued in the reasearches upon wrought iron 

. tubes, described in a former paper. 
A number of globes of varying 
dimensions were procured, and 
hermetically sealed by means of 
the blow-pipe. In this state they 
were fixed in the interior of the 
strong wrought iron boiler B 
(Fig. 10) (capable of sustaining a 
pressure of about 2,500 Ib. per 
sq. in.), in the position shown at 
A. The boiler or vessel B com- 
municated by means of the pipe 
a, with a hydraulic force- pump 
having a plunger of jin. diameter, 
so that a uniform pressure of about 
1,000 lb. per sq. in. could easily 
be obtained. In order to re- 
gister the pressure, gauges of the 
Schaeffer construction (C) were 
employed, as before, aftording, 
within small limits of error, cer- 
tain and accurate indications of 
the increase of pressure obtained 
, by the pump. The collapse of the 
glass vessel was made known by a loud report, and by the instant 
recession of the moveable finger of the gauge i; the maximum 
pressure obtained was marked by a second finger 4, and also, to 
prevent error from any accidental cause, by the eye of the observer. 

During the collapse, the globes were reduced to the smallest frag- 
ments; in some cases a great part almost to powder, by the violence 
of the concussion. Hence in these experiments no indication could 
be found of the mode in which the globes had given way, nor of the 
direction of the primary lines of fracture. 

After the globe had been ruptured, the fragments were carefully 
collected, and a selection having been made of the thinnest, they 
were measured, as before, by means of a micrometer-screw. The 
minimum thickness thus determined has been assumed for the thick- 
ness of the point of rupture in the calculations. 





Flint-gloss.— Experiment 1. 
Globe A.—Diameters 5:05 and 4:76 in. 
In parts of an inch. 
(9°0170) 

0-192 
0°0190 
0°0218 es : 
0-0229 * Minimum = 6-014 in. 
0°0146 
00178 

\O-O154, 
Collapsing pressure = 29 


Thicknesses measured ~ 


2 Ib. per sq. in. 
Experiment 2. 
Globe B.—Diameters 5-08 and 4:7 in. 
In parts of an inch, 
(00210 ) 
| 00200 
0-0180 
“(ne 
trae Minimum 
0-0188 
0-0192 
{ 0°0196 J 
Collapsing pressure = 410 Ib. per sq. in. 
(To be continued.) 


Thicknesses measured / 0-018 in. 


| 








| before he was out of his time was entrusted with a command. 


Soutu Kenstneton Museum.—During the week ending January 
21, 1860, the visitors have been as follows:—On Monday, Tuesday, 
and Saturday, free days, 5,274; on Monday and Tuesday, free 
evenings, 5,353. On the three students’ days (admission to the 
public 6d.), 1,092 ; one students’ evening, Wednesday, 529. Total, 
12,248. From the opening of the museum, 1,240,674, 


Tost Encuisu! — Some of the German journals announce 
seriously that a company of English capitalists have made an 
application to the King of Naples for a concession for the extinction 
of Vesuvius. The principal seat of the fire of that volcano is 
situated several thousand feet below the level of the sea. By 
cutting a canal which would carry the water into the crater, the fire 
would be completely extinguished, and the operation, which would 
only cost 2,000,000 fr., would restore to cultivation land of ten times 
that value. 


DEATH FROM AN Escape or Gas.—An inquest has been held by 
Mr. Taylor, coroner, at Ussett, near Waketield, touching the death 
ot Elizabeth Redfearn. The deceased and her daughter, Hannah 
Redfearn, lived together at Osset, and for some days had experienced 
a strong smell of gas in the house. They were rather surprised 
at this, as there were no gaspipes in it. On Friday night, the 
deceased and her daughter, prior to going to bed, found the smell of 
gas much stronger. he the middle of the night the daughter awoke, 
and unding herself sugering from a violent headache, and the stench 
of gas then being very strong, she wanted to get up to open the 
back door. Her mother, however, prevented her from doing so, and 
she went to sleep again. Next morning the neighbours were alarmed 
at the non-appearance of the Redfearns, the window-blinds remain- 
ing down, and the house closed up till an advanced hour in the 
morning. One of them at length etiected an entrance through a 
window, and on going to the sleeping-room of the inmates, found 
Mrs. Redfearn and her daughter stretched in bed in a state of 
insensibility. There was an intolerable smell of gas in the house at 
the time. After some time it was discovered that both mother and 
daughter were alive, and they were restored to consciousness. The 
daughter eventually quite recovered, but the mother sank and died 
afew days afterwards. It was subsequently discovered that the gas 
main, opposite to the yard leading to Redfearn’s house, was broken 
across a to the sough or drain, and through this the gas had 
penetrated into the cellar of the house. Verdict,—* Died through 
inhaling coal gas.” 

New Unirep Srares WAr Steamer.—The Iroquois is the name 
of the United States war steamer, which has just returned from a 
successful trial trip. She is the last completed of the seven sloops 
of war recently ordered by Congress, and the only one built at New 
York navy yard. Of the others the Pawnee, 1,289 tons, and Wyoming, 
of 997 tons, were assigned to Philadelphia; the Mohican, 994 tons, 
was built at Kittery; the Dacotah, 996 tons, at Gosport; the 
Narragansett, 809 tons, at Boston ; and the Seminole, S01 tons, at 
Pensacola. ‘The Lroquois was constructed under the direction of Mr. 
Benjamin F. Delano, naval constructor, and registers about 1,050 
tons. Her length is over all 227 feet; length at load line, 200 feet; 
extreme breadth, 33 feet 10 inches, and depth under spar deck, 16 
feet. She has a rig similar to a barque, spreading 13,000 square feet 
of canvas—“ run on a wind ” 12,000 feet; carries ninety days’ pro- 
vision for 150 men, 230 tons of coal for 16 days’ easy steaming, and 
her full armament is three pivot guns and eight broadside, though 
at present she carries only two 11-inch pivot guns (each weighing, 
with carriage, 52,000 1b.), and four 32-pounder broadside guns. 
She draws thirteen feet six inches of water alt, and twelve feet for- 
ward. Jler accommodations for oflicers and men are not excelled 
by any ship of the same tonnage in the service, everything being 
arranged for the greatest degree of comfort compatible with economy 
of space. Her machinery, built by Messrs. James Murphy and Co., 
is the last and best of their works. It consists of two horizontal 
back-action engines, both cylinders having an internal diameter of 
54 inches, and length of stroke of 28 inches, and will work up to 
1,000 horse-power. They are unusually compact, occupying a space 
of 16 feet in length by 19 feet in breadth, and 9 feet in heigut— 
everything being below the water line. Each engine works an air 
pump and a feed pump directly from the piston, the exhausted steam 
from both engines passing into a “ surface condenser,” common to 
both, to be used again in the boilers. The engines can be stopped 
and reversed in 15 seconds, and work up to 80 revolutions per 
minute. ‘The propeller shaft is 11 inches in diameter, and is titted 
with Parry's anti-triction thrust bearing, in addition to the ordinary 
annular one. ‘The propeller is of brass, weighing 10,000 1b., is two- 
bladed, 11 feet 3 inches in diameter, and mean pitch of 19 feet. It 
may be detached and hoisted clear of the water when the ship is 
under sail. 


Tus Lare Carratin Harrison.—The Observer, referring to the 
death of the late lamented Captain Harrison, says :—** He possessed 
in a most remarkable manner the contidence of the late Mr. Brunel, 
and when it became necessary to consider the appointment of a 
commander of the great ship, he reported to the directors his opinion 
of the qualitications necessary in the captain. He stated in etlect 
that such an ofticer ought not to be merely an experienced naval 
man, but one who had a practical knowledge of naval engineering, 
and who would be able to comprehend and deal with the many im- 
portant and practical questions which would necessarily arise in the 
development and carrying out of this great experiment. Such a 
man in every respect was Captain Harrison, and he appeared to 
have been admirably adapted for the important position which he 
occupied. He had a thorough knowledge of all the details of the 
construction of the ship, had watched its growth and progress from 
its earliest state to its present condition, and not the least among 
the many ditiiculties which committees of investigation or boards of 
management may have in future to deal with will be the appoint- 
ment of a successor to Captain Harrison. ‘The shareholders of the 
company, however much they may be divided on other questions, 
will at least be united in their regret at the melancholy accident 
which has deprived them of so valuable and devoted a servant. 
Captain Harrison displayed at a very early age his predilection for a 
sea life, and was apprenticed to the merchant service, and even 
His 
service at the commencement of his career was principaily in the 
West Indies and on the coast of South America. ‘he wars at that 
time existing between the minor states on that sea-board frequently 
placed the vessels under the charge of Captain Harrison in juxta- 
position with a formidable enemy. On more than one occasion he 
has been in action, and invariably fought his ship with success. 
After serving eight years in those latitudes, he accepted an appoint- 
ment with the Cunard Company, and commanded the Acadia, 
Britannia, Hibernia, America, Africa, and Arabia. In these vessels 
he acquired that immense experience which gained for him the title 
of the ‘ Atlantic Navigator.’ Captain Harrison crossed the Atlantic 
so_many times, that he would pleasantly say, after counting up to 
157, he had left off his ‘dead reckoning.’ As, however, each of 
these vessels made from ten to fourteen voyages a year, an estimate 
may easily be made on the subject. While engaged in this com- 
mand, his knowledge, seamanship, and manly bearing attracted the 
attention of some of the principal promoters of the Grand Trunk 
Railway of Canada, who were also interested in the Great Eastern 
steamship, and their intluence induced Captain Harrison to relinquish 
his engagement on the Cunard line, which he had held for titteen 
years, and to accept the command of the Great Eastern. His 
services to that company, which date from January 1, 1856, were 
invaluable; and the numberless persons whom business or pleasure 
has led to visit the monster vessel will bear eager testimony to the 
admirable tact and politeness of the commander while he was 
placed in the most trying position. ‘Those who were on board the 
great ship when the explosion caused so much consternation will 




















| readily testify how much contiderce was created by his coolness, 


and how his foresight and grasp of mind enforced discipline in a 
temporarily alarmed and disorganised crew. Captain Harrison had, 
we are sorry to hear, invested all the savings of his professional 
pe og in the great undertaking with which le had identified him- 
sell, 





NOTES AND MEMORANDA. 

Forests attract rain, and if a country be denuded of its forests, 
it is likely to suffer from drought. 

AT a recent sale of property in Fleet-street the price realised 
was at the rate of £900,000 per acre. 

A CANAL was onee opened, and kept open for many years, from the 
Nile to the Red Sea, a distance of 80 miles. 

Tue greatest range which can be obtained from a gun is had 
when the piece is inclined at an angle of 45 deg. 

Tue friction of the sides of floating bodies upon the water has been 
found to be less at the depth of a few feet than at the surface, 


Ix some of the American rivers having rapid currents a screw 
propeller has been ‘ixed in the water and employed in driving mills, 


Tue engines of the Orlando frigate, which, with those of the 
Mersey, are the largest in the navy, have 100 in. cylinders and 4 ft. 
stroke. 

Wuust £22 per ton have been charged for iron plates weighing 
2} cwt., the same makers have demanded £37 per ton for plates 
of 5 ewt. 

A popy projected into the air, like a bullet from a gun, occupies 
the same time in its ascent as in its descent to the level from which 
it started. 

In working superheated steam in condensing engines, it is found 
that but about two-thirds as much injection waiter are required 
as when ordinary saturated steam is worked. 

A sTreAM of water issuing from the side of a vessel will be pro- 
jected to the greatest distance when the centre of the orilice is at 
one-half the height of the water in the vessel. 

Wrru large and heavily worked engines there’ is a disturbance of 
the pressure in the boiler at every stroke of the piston, A sensitive 
steam-gauge will always show this to be the case. 

Covoxnet Beauroy found that the friction of a smoothly-painted 
board upon water was one-eighth more, when the board had been 
allowed to soak some time in the water, than when dry. 


Tue iron of the great Mersey gun, portious of which were tested 
at Woolwich, whilst it showed a strength of 50,624 1b, in the diree- 
tion of the grain, bore only 43,339 1b. when strained across the 
grain. 

As long ago as 1756, a French engineer, M. Chezy, pumped out 
the water from the foundations of the Trilport Bridge across the 
Maine, by means of a vertical chain pump and a bucket wheel 
worked by the current of the river. 

Mrrcueu’s Steam Shipping Journal states editorially that a 
3,000-ton steamship, with 800-horse engines, has becn checked when 
runniog at full speed, her engines reversed and stern way gathered, 
in three times her own length, or in 1,000 ft. 

Tue hydraulic experiments conducted by Colonel Beaufoy for the 
Society tor the Improvement of Naval Architecture, and those made 
in Sweden at nearly the same time, and for the purpose of ascertain- 
ing the same results, cost upwards of £50,000. 

In the manufacture of tiles the forgers charge the same price for 
simply drawing down the tang upon a square or round bar of steel 
for a parallel or equalling tile, that they do for the entire forging of 
a half-round taper file blank of the same length. 

One of Morrison's steam cranes was recently loaded with 45 ewt., 
the steam cut off from the boiler, and the load left to hang from the 
crane by the power of the steam already in the crane cylinder. 
After hanging for half an hour the weight had descended only 4 in. 


In engines with exposed cylinders the loss of the eflect of the 
steam by condensation, when working very expansively, sometimes 
amounts to over 40 per ceut. Besides steam-jacketting the cylinders, 
it has been proposed to employ pistons with non-conducting surfaces. 


During the gale on the 22nd instant a wind register at Beeston 
marked 14 1b. pressure per square foot. There were gusts moving 
at the rate of 46 miles an hour, and for some time the velocity was 
from 40 to 45 miles, the air moving at the rate of nearly 1,000 miles 
in 41 hours. 

Ir a glass gauge tube be fitted to a steam engine cylinder (with- 
out a steam-jacket and working steam which has not been super- 
heated), the interior of the tube will be dull with moisture at the 
beginning of each stroke and perfectly clear and dry towards the 
end of the stroke. 

Tue resistance to motion in a fluid of a cylinder with hemi- 
spherical euds is but about three-fourths that of a sphere of a diameter 
equal to that of the cylinder. In some experiments the resistance to 
such a cylinder at a given speed was 46°29 Ib., whilst that of the 
globe was 64°87 Ib. 

Ir is well known that steam may be highly superheated whilst in 
contact with water, In the lofty steam domes of some varieties of 
marine boilers, the steam, heated by the heat passing through the 
uptake, is often at a temperature of from 340 deg. to 400 deg., when 
that of the water is only 260 deg. 


Mr. Fornercitt has mentioned a case where, in consequence of 
too highly superheating the steam employed to work a large factory 
engine, the condensed water from the engine became charged with 
rust to such an extent as to spoil a large quantity of goods, for 
washing which the water was saved. 


A sreamsuip like the Persia would be drawn through the water 
at the rate of 14 knots or 16 miles an hour by a weight of about 
25 tons, suspended over a fixed pulley. ‘The ¢ scent of a weight of 
30 tons at the rate of 1,500 ft. per minute woulu give an effect equal 
to 3,000-horse power, about the full indicated power of the Persia's 
cipines, 

VALUABLE mineral deposits are frequently opened in the execution 
of railway works. In cutting a tunnel on the Sou ' Devon and 
Tavistock line, at Bickleigh, a valuable seam of cj; vr was lately 
discovered. A large quantity of ancient coin was similarly dis- 
covered in making one of the deep cuttings on the Great Western 
Railway. 

Or the friction of railway carriages in good order, 3 lb. per ton 
are attributed to the resistance of the journals, and 3 1b. to rolling 
friction upon the rails. George Stephenson was among the first, if 
not the first, to contend that the friction of railway carriages was 
constant at all velocities, a proposition which was generally scouted 
by engineers forty years ago. 

Ir has been stated on medical authority that if a healthy horse 
were enveloped in a tight oiled silk bag tied around his neck, his 
head being uncovered, so as to permit of free breathing, he could not 
live more than twenty-four hours. ‘The gases constantly evolved 
from the body of the horse are highly poisonous and cannot safely 
be retained in contact with the body, 


3,068 Ib. of soft welding cast steel were melied at the I :rest 
Steelworks, near Coleford, in one day, in twenty pots heated in ten 
melting holes or furnaces, each pot being charged three times, and 
not one of them losing any steel. This is the greatest quantity of 
steel ever melted in the same time, and with the like number of pols 
and furnaces at three rounds or charyes. 


Covone. Breauroy found the friction, upon the water, of 50 square 
feet of smoothly-painted board, which had been for a long time im- 
mersed in the water, to be 7°75 Ib. at 4 nautical miles an hour, and 
25°04 Ib, at 8knots. The ratio of increase was considerably less than 
as the square of the velocity. Assuming the same rate of friction 
for the immersed surfaces of the Great Easteru, we should have, at 
8 kno's au hour only, 40,000 square feet, and 20,000 lv. frictional 
resistance, the latter being overcome at 812 ft. per minute. The 

ower expended in friction alone would, therefore, be neariy 5u0- 
Loses power, whilst at 16 knots quite 3,50U-borse power would be 
required, 
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ROYAL GEOGRAPHICAL SOCIETY. 
Monday, January 23rd, 1860. 
Sir R. J. Murcuison, Vice-President, in the Chair. 


Dr. Saw read a paper on the “ Proposed Railway across the Andes 
from Caldera to Rosario, vid Cordova,” by William Wheelwright, 
Esq., F.R.G.S. The author, whose success in the establishment of 
steam communication along the shores of South America, and the 
construction of a railway across the Isthmus of Panama, is well 
known, has been engaged for several years in the construction of 
railways in Chili, in which he has had occasion to use sharp curves 
and steep gradients. Among those already executed is that from 
Valparaiso to Santiago and Talcahuano, from Caldera to Copiapo, 
Pabellon, and Chanaxillo; and from Copiapo to ‘Tres Puntas. In 
their construction he has used gradients of 152 ft. and 250 ft. per 
mile, and carried them to an elevation of 6,600 ft. above the level of 
the sea. From their success the author is led to believe that by a 
similar system the Andes might be crossed and the rail run on to 
Rosario, vid Cordova, a distance altogether of 1,100 miles. The 
route has been carefully explored, the elevations tixed by baro- 
metrical measurement, and the Pass of San Francisco ascertained 
never to be blocked by snow, travellers crossing it at all seasons. 
The author is of opinion that the construction of such a railway, 
though difficult, is practicable, and the advantages that would 
accrue by opening up the South American States to commerce, the 
Rio de la Plata being navigable at the foot of Rosario for vessels 
drawing 12 ft. of water, would be very great; in addition to which 
it was stated that it would place England within fifty days’ commu- 
nication of Australia. On the east of the Andes the slope is gradual 
and presents little difficulty, while on the western side the descent is 
very steep and would require severe gradients. ‘The heavy traftic, 
consisting of minerals, would, however, be from the mountains to 
the shore, and the carriages would descend by their own weight, 
while the return traflic, consisting of lighter goods, might be drawn 
up the incline by powerful locomotives. It appears that the South 
American States are so fully alive to the advantages they will 
derive from the execution of this project that the Argentine 
Republic has offered a free grant of land, five miles in breadth, 
on either side of the railway. Admiral Fitzroy stated that 
he had the greatest contidence in Mr. Wheelwright, and be- 
lieved the construction of the railway to be practicable, the only 
serious difficulty being for about 3 miles across the summit of the 
Andes, and should it prove greater than could be overcome, common 
roads might be made for that portion of the route, and even with 
that break in the communication the railway would be of immense 
advantage. In answer to an objection from Mr. Hamilton, he stated 
that on some of the railways in Norway, and in the United States 
gradients occur of 1 in 30, and even as steep as 1 in 25, and that 
powerful engines with ten wheels, four of them driving, have been 
constructed for drawing trains up these steep inclines. Captain 
Sulivan, RN., drew attention to the navigability of the Rio de la 
Plata, stating that he had ascended to Rosario in a vessel of 16} ft. 
draught of water. After some observations from Mr. Bollaert, the 
second paper, by Dr. Buist, ‘On the Kooria Mooria Islands,” was 
also read by Dr. Shaw. These islands have become famous from 
the treasures of guano they are said to contain, though the manure 
is only found on the two smaller islands of the group, Ibblea and 
Haski. It was computed to amount in 1852 to 200,000 tons, of 
which, up to the end of 1858, the quantity exported is said to be 
45,000 tons. ‘The author describes the geology, botany, zoology, 
climate, and cause of the guano deposits, stating that owing to their 
scarcity and worthlessness at the Kooria Mooria, the sending of 
vessels for them had entailed a great loss on the community, and 
suggested that before Government again entered on such expensive 
adventures it should consult the meteorologist, the geologist, and the 
geographer, on the chance of discovering any soluble manure in 
regions where rain is rare, and, when it does fall, falls in torrents. 
After some observations from the chairman and from Mr. Crawfurd 
in contirmation of Dr, Buist’s views the meeting was adjourned to 
the 13th of February. 








Emierarion to New Zearanp.—The common-place persons 
who write books on colonisation are fond of discouraging gentlemen, 
and the sons of gentlemen, from emigrating. This is a grievous 
mistake ; other things being equal, every one is better for being a 
gentleman and a scholar. ‘The mere student must stick to his books ; 
and the dandy or the lounger at clubs, who is a nuisance in England, 
would be a nuisance in New Zealand too. But no one is thoroughly 
a gentleman who despises manual labour, or who thinks that even 
the lowest kind of manual labour is not preferable to idleness. 
Many in England who have the birth of gentlemen would manifest 
much more of the true gentleman if, instead of being a burden to 
others, and thus much more a burden to themselves, they went to 
New Zealand to be conquerors of the earth, winners of its willing 
wealth with the spade and the plough, worshippers of the Omnipo- 
tent by making the wilderness into the glad abode of millions of the 
English race. Neither is it wise to say that the higher order of 
mechanics and artisans should abstain trom emigration to New Zea- 
land, If vigorous in body and resolute in character, they can 
readily turn from their own particular occupation to any’ other 
which presents itself. An excellent emigrant is simply a man of 
geod miscellaneous abilities and aptitudes; and the majority 
of men are fitted for something besides the specialty for which 
they have _been educated, so that the mejority of men can 
be turned into emigrants The proportion of persons who 
fall in the colonies, whatever may have been their previous trade or 
profession, is exceedingly small. Spite, ther, of the blackguards 
the boobies, and the croakers who are to be encountered in the 
colonies, let no one be deterred from going to New Zealand by silly 
hesitations about his power of being anything he chooses. Even if 
it were true that New Zealand ofiers no temptation to the higher 
order of mechanics and artisans—and we bave seen that this is a 
fallacy, since all skilled labour can descend and condescend to be 
unskilled labour till the demand for skilled labour arises—employ- 
ment for those workmen who are of a less dainty and ambitious 
kind will rapidly increase. ‘The sawing of wood in the more richly 
timbered districts, the making of the coarser sorts o: agricultural 
implements, boatbuilding in a land which has such an extensive 
seacoast and such numerous rivers and harbours—thes», and other 
the like simple handicrafts, are clamovring across the ocean for 
hardy and vigorous recruits. New Zealand at present exports 
timber largely for shipbuilding purposes. But ere long it will be, 
from the very nature of things. an active shipbuilding country 
itself; and, probably, through shipbuilding, New Zealand. will tirst 
take a commanding attitude among the States of the world. The 
growth and preparation of flax are sure to be among the resources 
of New Zealand’s future superiority. And thev are already sulli- 
ciently important to entice the emigrant who has nothing but. his 
hands as capital, and him who has in addition genius and money. 
‘That New Zealand can be a producer of wine seems demonstrated. 
This does not interest English emigrants ; but it may interest a few 
German emigrants from the banks of the Rhine; and the German 
though somewhat heavy, is industrious, aud forms an excellent ele. 
ment in a new colonial population. The mineral treasures which 
allowed toe tote pattem have, so fa, te the main beam 

’ . ut gold, copper, iron, and coal exist. W hat- 
ever may be the case with the coal and the gold, it does not appear 
to be questioned that the copper and the iron are as admirable in 
quality as they are considerable in quantity. This ought to be 
known to the miners in our own country who would like to improve 
tv ir circumstances by emigration ; it ought, also, to be known to 








the Scandinavian miners, for Scandinavia, like Germany, furnishes | 


miei Who harmonise well with the English in colonial enterprize 
With inexhaustible supplies of flax and wool, New Zealand will not 
be satistied with being always simply an exporter of these articles. 
Linen and woollen manufactures will by and by be introduced.— 
Street’s New Zealand Examiner. - 


F. AND A. ROBERTS’ STEAM PLOUGHS. 


PATENT DATED 31st May, 1859. 
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Fic. 1 shows a side view, and Fig. 2 a plan of an apparatus con- | 


structed according to the invention of Frederick Roberts, of Maiden 
Newton, and Alexander Roberts, of Froome, Vanchurch, Dorsei- 
shire, for ploughing, tilling, or cultivating Jand when steam power 
is employed. a, a, represents a rectangular frame of wrought- 
iron, the back of this frame is supported by the wheels 6, , 
and the front by the wheel c; the front wheel ¢ is mounted on the 
standard d, which passes up through the guide d! on the frame a, 
and through a guide in the crosshead d2 carried by the uprights ds 
from the framing a. ¢ is a toothed wheel which is capable of turn- 
ing around tke standard d and also of being slid up and down upon 
it by means of the forked lever f. On the under side of the toothed 
wheel ¢ there are projections which are capable of entering notches 
in the upper part of the ring g. ( 
up or down through the ring g, but the ring is prevented from 








SuppLy or Ark TO FurNAcEs.—An arrangement has been 
patented in the United States by L. Brandt, of Indianola (Texas), 
for supplying air to furnaces of steam boilers from the wheel-houses 
of steamers. The invention consists in constructing the paddle- 
wheel-house of a steamer in the form of a fan case, and having an 
air-tube laid down from the said case under the grate bars of the 


| furnace. As the paddle-wheel revolves, the air, raised by its blades, 


The standard d is capable of sliding | 


slipping down the standard d by the bar d‘, the ring g is also | 
prevented from turning around the standard d by the end of a screw | 


screwing through the ring g, entering a slot in the standard d. his 
a hand wheel, upon which there are projecting pins 4, which take 
into the toothed wheel e, and when the toothed wheel e is depressed 
by the forked lever f, so that the projections on its under side enter 
the notches in the ring g, the standard d, and in consequence the 
wheel c, may be moved in one or other direction in order to steer the 
apparatus by turning the hand wheel A. 
standard d a screw thread is cut, and on this screw a nut i works ; 


On the upper part of the | 


the exterior of this nut is circular and turns within the upper guide | 


in the crosshead d2, and on the lower part of the nut there is a pro- 
jecting ring, which prevents the nut rising up through the guide, 
and thus causes it to sustain the weight of the front part of the 
carriage. On the under side of this projecting ring there are 
notches, into which projections on the upper part of the boss 
of the toothed wheel e may be made to enter. When the toothed 
wheel ¢ 1s lifted by the forked lever f, so that the projections 
on the upper part of the wheel e enter the notches in the nut ¢, the 
nut i may be caused to rotate in one or other direction by turning 
the hand-wheel A, and by this means the front of the frame a may 
be raised or lowered. In place of raising or lowering the front of 


the frame a by a nut screwing on a screw-thread on the standard d, | 


the front of the frame may be raised by means of levers or other- 
wise. Eacn of the wheels 6, 6, which support the back of the frame 
«turns on a stud &! projecting from one end of an arm 6?; each of 
these arms is forged in one piece with an axis, which turns in bear- 
ings in the frame a, and on each of these axes there is an arm }', 
which is connected by a rod 64 with a lever handle 6°; each of these 
lever handles carries a spring-catch on which there is a projecting 
pin 65, which is capable of entering between the teeth of a circular 
toothed rack 07. By this means each of the wheels 6 is capable of 
being raised or lowered, and of being retained in any position inde- 
pendently of the other, and the frame a may also be so lifted that 
the tilling implements carried by it may be lifted entirely off the 
ground. ‘The frame a carries several horizontal bars j, j, to which 
ploughs 4, &. are shown to be bolted, but the bars are so formed that 
tines or other tilling implements may be bolted there:o. Each of 


the bars 7 has at each of its ends a vertical stem j', and these stems | 


pass up through guides or sockets carried by the bars a!, which run 
from end to end of the frame a. In each of the stems j! there is a 
toothed rack, into which the pinions /, /, on the axes m gear; each 
axis m carries two pinions 4 which gear with the two stems of each 
horizontal bar ; each axis m receives motion trom a worm n, gearing 


| with one of the pinions J, there being on the axis of each worm 


a crank-handle x!, so that by turning these handles, the horizontal 
bars j, together with the tilling implements carried by them, may be 
raised or lowered. Each of the crank-handles 2), carries a bolt 0, 
which may, by means of the levers o!, be raised out of or depressed 
into holes in plates p, p, on the top of the guides or sockets through 
which the stems j! pass, and by this means the bars j! may be re- 
tained at any desired elevation. In place of the axes m receiving 
motion by worms taking into one of the pinions / upon them, the 
axes m may be prolonged and crank-handles placed upon them, or 
motion may be otherwise communicated to the axes m. 


New Ware, Manvuractrory.—A prospectus has been issued of 


, the King’s Cross Patent Wheel Company, with a capital of £50,000 
| in £5 shares. 


The object is to work the patent of a Mr. Oxley for 
the manufacture of cart and carriage wheels by machinery, which 
is asserted to produce wheels of a quality superior to the best now 
made by any existing means, and at less cost. 


is forced down the tube and up through the grate-bars to the fire, 
and thus a perfect combustion of the coal is etiected. The air- 
tube is novel in its form, being provided by a water-escape, so 
that, if any water is raised by the blades, it will, by its own 
gravity, fall back and pass olf through the escape passage while the 
air descends. 

Frencu Rartways.—The Government has decided on the execu- 
tion by the railway companies of the various lines of which con- 
cessions have been granted. The various branch lines in the 
Pyrenees are being surveyed, and among the first to be completed 
are the branches from Bayonne to Pau, and from Pau to Bagneres- 
de-Bigorre. One branch line is already completed and opened to the 
public—that from Mont de Marsan to Tarbes. The earthworks on 
the greater part of the line from Agen to Tarbes have been finished 
for the last two years. ‘he line from Toulouse to Bayonne will be 
vigorously attacked at the opening of the spring. The Minister of 
Public Works has written to M. Mocquard, the Emperor's private 
secretary, informing him that the railway from Tarbes to Bagneres- 
de-Bigorre is to be commenced as soon as possible, and continued 
without interruption until it is completed. The Paris and Lyons 
Railway Company has determined to commence immediately to lay 
a second line of rails from Dijon to Dole. The Minister of Public 
Works has decided, by the advice of the Council-General of Roads 
and Bridges, that the branch line intended to connect the Paris and 
Lyons Railway with the Western Railway is to have its point of 
departure near Chagney; one of these branches is to be continued 
to Nevers and the other to Moulins. The directors of the Northern 
Railway Company have made a great improvement in the service 
from Paris to Brussels. Two new trains have been established— 
one leaves Paris at 9 in the morning, passing through Maubeuge and 
Mons, and performing the journey in 6 hours 45 minutes; the other 
leaves Paris at 10.15 a.m., and passes through Valenciennes and 
Quievrain. Another train leaves Paris at 9.13 a.m., and arrives at 
Cologne at 8.30 p.m., performing 507 kilometres in 11 hours 15 
minutes. 

ACCIDENT TO THE ATRATO.—The Atrato left Southampton on the 
2nd of December for St. Thomas's, and at daylight on the 6th the 


| crank-pin of the port engine broke, which caused a regular smash 
| among the machinery, the connecting-rod being broken, the cylinder 


cover split, the cylinder bottom and the top part of the cylinder 
cracked, the piston-rod bent, and the expansion-valve chest carried 
away. When the accident occurred the steam escaped in such large 


| volumes at the broken expansion-valve chest that the engineers and 


men engaged in the engine-room had to run for their lives without 
being able to stop the starboard engine, which kept tearing ahead as 
before. The engine-room was filled with steam, which rolled up 
through the hatchways in clouds, to the alarm of many of the pas- 
sengers. Prompt measures were taken by Captain Woolley and 
Mr. Charles Taylor, the chief officer, to get all the passengers 
together at the extremes of the vessel, in order that they might be 
as far as possible from the etiects of explosion or tire, should either 
calamity bave vecurred, and all the ship’s boats were got ready for 
the worst. Meantime, Mr. D. Brown, the chief engineer, and his 
assistants, succeeded, at much risk, in stopping the starboard engine, 
after it had kept on working for about half an hour. Several of the 
men were considerably injured by the scalding steam. Mr. Thomas 
Wiikie, the third engineer, who behaved with great coolness, was 
much injured, it being at one time feared that he would lose his 
eyesight; but he is greatly recovered, and his eyes are happily 
almost well, The cow and much of the live stock on deck were 
scalded to death. On an examination being made below by Captain 
Wovlley and the chief engineer, of the ship's bottom, sides, &c., all 
was found periect. The Atrato reached St. Thomas's early on the 
22nd ult., repeated gales of wind, accompanied by territic squalls of 
rain, hail, thunder, lightning, and waterspouts having been en- 
countered after the accident on the 6th, which the gallant vessel, 
with her one engine all the time, and one wheel only for six days, 
successfully battled. On the 12th she stopped for nine hours, and, 
after much difficulty, both wheels were connected. The passengers 
presented a sum of money to those injured, as a small testimony of 
their sympathy and also of their services. 
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TRAMWAYS IN THE CITY. 


of laying tramways along the principal traffic 
having been frequently brought under the con- 
sideration of the Commissioners of Sewers, Mr. Haywood, their 
engineer and surveyor, was directed to report upon the subject 
generally, but more particularly with reference to a proposal sub- 
mitted by Mr. John B. Redman. Mr. Haywood has accordingly 
presented an able report, in the course of —— aso a in 
great towns the advantages of tramw ays may be thus stated :— 

“1, The diminution of friction, the consequent facilitation of 
the draught of vehicles, and reduction of the strain of horses 

“9. The diminution of noise and vibration, and the increased 
comfort, both to travellers and inhabitants, consequent thereupon. 

«3, An increased duration of surface, the consequent diminution 
in the frequency of surface repairs, with the inconveniences attend- 
ing such reparations. 
ge an to the foregoing they are very useful in streets 
having much pedestrian traflic, where the footway space is small; 
they prevent to a large extent the splashing from the wheels of 
vehicles, are always cleaner and drier than ordinary pavements, and 
are more readily kept clean by the scavengers. 

“ For many reasons, therefore, the adoption of tramways where 

racticable in large and crowded cities is desirable. 

“ Within the city of London, and elsewhere in the metropolis, the 
Commercial-road excepted, they were, until recent years, applied in 
narrow streets only, lines for both wheels being laid where but a 
single line of carriage traffic could pass. A few years ago the rapid 
degradation of the breasts and channels in certain important 
thoroughfares, caused by the near wheels of vehicles travelling 
upon the same track, induced me to lay down in some of them a 
single line of tramstone next to the kerbs. The main object was 
to obtain increased duration, and the avoidance of frequent repara- 
tion in streets so thronged; and the improvement in that respect 
has been considerable; but, owing to their being laid upon one side 
only, the other advantages before enumerated are only realised in a 
minor degree. 

“The traflic in those streets is now such as to render it difficult to 
maintain even those tramstones in a good condition for a long period. 
The wheels have cut ruts in the edge of those in Fenchurch-street 
averaging 3 in. in depth within a period of twelve months; the 
same has occurred in Leadenhall-street in a much shorter space of 
time, and in other places where the ordinary paving only is laid it 
seems that the tramstones and channels will have to be replaced 
with new every year if they are to be maintained in a thoroughly 
good state of repair. ; 

“The granites used have been those of Devonshire or Aberdeen, 
but chiefly the latter; those having been considered the hardest 
which could be used consistently with safety. In the present year 
tramstones of Guernsey, of less width than those usually laid, were 
put down in the Poultry, next to the kerbs, and their duration will 
certainly be greater than that of the other materials; but neverthe- 
less, in six months, a very perceptible wear has taken place upon 
their edges. Now, Guernsey is the hardest granite in the London 
market, and if that also is rapidly worn away, I know of no other 
which could be had recourse to in the hope of a greater durability. 

“ Therefore, the adoption of the hardest material which the safety 
of the traffic will admit of becomes a matter of necessity, and iron 
at once suggests itself for the purpose. The fear that it may prove 
seriously slippery has been the only obstacle hitherto to its employ- 
ment; the same fear has operated against the employment of 
Guernsey granite, and that both are more so than Devonshire and 
Aberdeen is probably the case, but the experience of practice is 
wanting to justify the fears that their employment is not consistent 
with safety. ‘The question, indeed, should be put beyond all specu- 
lation, and a trial of both be made, more especially as the iron 
carriage-way pavement laid down a short time ago in Leadenhall- 
street was certainly not more slippery, if so much so, as the ordinary 
pavements in use; and Guernsey granite has been employed as a 
tramway extensively for thirty years past upon the Commercial- 
road, without more danger having been observed to arise from its use 
than from the other granites, while at Liverpool a material which 
takes as high a polish as marble is employed for a similar purpose, 
and granites harder and far more liable to wear slippery than Aber- 
deen are used for the pavements of the streets of many of the 
northern towns. 

“The tramway proposed by Mr. Redman is formed of hollow 
boxes of cast iron, each box being 6 ft. in length, 2 ft. in width, 
and 9 in. in depth, their thickness being at the sides about 4 in. and 
the tops and bottoms about 1} in.; the surface upon which the 
wheels are to travel have raised projections of a diamond pattern, 
the diamonds being about 3 in. square across, and set diagonally 
upon the line of draught. The space between the diamonds is 1 in., 
and the depth }in.; the whole surface is therefore covered with a 
reticulation of grooves, which, from their proportions, are not likely 
to render the way less valuable in respect of traction, but never- 
theless will diminish the chances of slipping, should a horse get his 
foot upon them. 

“As to duration.—The tramway in the Commercial-road, laid in 
1829 30, is principally of Aberdeen, Herm, and Guernsey, the pro- 
portion of the former being the largest. The length of tramway is 
altogether 2 miles of wheel track ; the annual tratflic to which it has 
been subject I assume to have been about 118,000 vehicles; the tyres 
of their wheels varying from 2} in. to 9 in., the latter width being, 
however, exceptional, and the velocity from 3} miles to 7 miles 
per hour. 

“The loss upon the Aberdeen stones, including that worked off in 
the periodical reparations, has been found to be 44 in. in the thirty 
years; and the stone may therefore be taken as worn out in that 
time. The loss upon an iron plate, subject in every respect to the 
same usage, nas been about } in. in nine years, which is equal to a 
loss of 1 in. in forty-five years. It is assumed by Mr. Redman that 
one surface of his tramway will endure twenty-four years, that it 
will then turn, and the other face endure a similar period, its total 
service being forty-eight years, and this assumption seems supported 
by the data quoted. 

“ As to safety.—This is undoubtedly one of the most important 
subjects of inquiry, and it is, unfortunately, not so capable of the 
same determination as other points, for no experiments that I am 
aware of have been made that do more than give general assistance 
in arriving at a correct conclusion; but, under most circumstances 
of situation or construction, although there may at times bea degree 
more slipperiness than upon granite, I do not apprehend danger from 
the cast iron trams as designed by Mr. Redman. 

“As to cost.—Upon investigation it appears that the first cost of 
the iron (taking present prices) will be about 50 per cent. more than 
that of the granite, but against this must be set the increased dura- 
tion, which is also 50 per cent. more, while the cost of repairs of the 
granite would five or six times exceed that of the iron. The appli- 
cation of iron to this purpose being, however, so limited, satisfactory 
data as to its cost must be said to be wanting, and opinion must be 
formed to a large extent by analogous considerations; but the 
figures before given seem to me capable of being supported, and they 
result in proving the cast-iron to have an economy superior to 
granite. Upon a review of the subject under the heads of duration, 
safety, and cost, the advantages of the iron seem to be such as to 
render it highly expedient that a sufficient trial should be made of 
3¢ 7%? 
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Mr. Haywood thus concludes his report :— 

“Under all circumstances I beg to recommend that about from 
1,200 ft. to 1,500 ft. of Mr. Redman’s cast-iron tramway be laid 
experimentally in Leadenhall-street or Fenchurch-street, in single 
lines, next the kerbs, those being places where reparation must be 
made in the approaching spring, and where, from the severe nature 
of the traffic, the several heads of security, duration, or cost can be 
advantageously tested and studied. ‘This can be done certainly with 
but little, if any, pecuniary loss, and I believe with positive gain, and 
information will be obtained in which no public body in the metro- 
= is so much interested in acquiring as your hon. commission 

as. 





GREEN’S MOWING MACHINES. 
PATENT DATED 6TH JUNE, 1859, 

Fic. 1 shows a side view, and Fig. 2 a plan, of a mowing machine 
constructed according to the invention of Willoughby Green, of 
2, Victoria-street, City. a is the axis on which the hinder drum or 
roller 6 is mounted; this drum may be thrown into or out of gear 
with the axis (so that the drum may either be allowed to turn 
freely round the axis, or so that the axis may be caused to turn 
with the drum) by means of a sliding clutch on the axis worked by 















the handle ¢c in the ordinary manner; on the axis @ there is a chain 
wheel d, which gives motion to the endless chain e, which takes into 
a small chain wheel fon the axle of the rotatory cutter ¢. The axle 
of the rotatory cutter g is furnished with a small chain wheel / at 
each of its ends, as shown, in order that when the edge of the cutter 
becomes worn the cutter may be turned round end for end, and the 
other edge of the cutters made available without re-grinding the 
cutters. In place of an endless chain and chain wheels for driving 
the rotatory cutter, an endless strap or band and pulleys may be 
employed. 


TUCK’S BREAKWATERS. 
PATENT DATED 9TH JuNF, 1859. 


Tus invention is by Joseph H. Tuck, of 34, Great George-street. 
Fig. 1 is a plan of part of a sea wall or of a breakwater, showing 
two courses of blocks of stone or moulded blocks; but if other 
material than stone is used, care should be taken in moulding the 
angles with very strong materials. Fig. 2 shows a vertical section 
taken across a sea wall, or of a breakwater taken in an inclined 
direction, corresponding with the oblique direction in which the 
several blocks are laid from the sea front to the back of the struc- 
ture; and it will be seen that some of the blocks of the upper course 
are of less length than the lower ones, in order that the work, as it 
ascends, may taper, as represented in the section, Fig. 2. 
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A, A, A, are the lower front row of stones or blocks, which are 
set or laid obliquely to the sea front, there being a space between 
each two neighbouring stones or blocks. The sides of the blocks 
are laid parallel to each other, as is shown, and the passages between 
the stones or blocks are of small section, as compared with the 
section of the stones or blocks on either side of such passages, 
A!, Al, Al, are the second row of stones or blocks which are laid 
with their ends to butt against the hinder ends of the front row of 
the stones or blocks in such manner as to form steps as shown in 
plan at Fig. 1, by reason of the hinder or second row of stones or 
blocks being of a like width, and of their being laid or set in advance 
of the firstrow. By this construction, not only will the water passages 
B, B, B, which are formed diagonally through the structure, not be 
continued in the same line, but chambers 6, 6, b, 6, of larger dimen- 
sions than the other parts of the water passages, will be obtained 
By reason of the water passages not being in the same line from 
front to back of a structure, the water will, in its way through a 
aw from front to back, come against, ond be deflected and 
sroken by, the protruding steps or angles of the hinder rows of 
stones or blocks in the chambers 0, 6, of the several water passages. 


AERIAL MeEssencers.— Mr. Henry Coxwell, the well-known 
aeronaut, throws out a few suggestions to nautical men on the 
value of “aerial messengers.” ‘ Let every ship,” he says, “be pro- 
vided with an apparatus containing 1,000 ft. or so of compressed gas 
in a metallic receiver, the bulk of which need not be greater than a 
small cannon; also a couple of miniature balloons of 500 cubic feet 
capacity. As the balloon is sure to go before the wind, a vessel 
approaching land, or grounded on a lee shore, will always be in a 
position to communicate by this contrivance. In the event of a 
vessel being burnt at sea, or of going down through springing a 
leak, the aerial messenger might convey the ship’s fate and papers 
in a waterproof bag across the waves until the shore was reached or 
attention attracted trom a passing sail. By filling only two-thirds 
of the balloon, space would be left for expansion, and the ger, 
harnessed to the water by a float, would continue suspended for a 
considerable time.” 
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JAMES’ MANUFACTURE OF RAILWAY CHAIRS. 
PATENT DATED 4TH JuNE, 1859. 
Tis invention is by Christopher James, of Mountain Ash, Aberdare. 
Fig. 1 is an end elevation of a mould for casting railway chairs; 
Fig. 2 is a plan view of the same; and Fig. 3 is a longitudinal 
vertical section. The mould is composed principally of three iron 
blocks a, a*, and b, which are placed in a strong iron box c. The 
block a is intended to be a fixture in the box, but the block a* is 
movable backwards, or in a lateral direction in the box ¢, when the 
wedge-shaped block d is withdrawn. In order to keep the block a* 
from rising up out of its place, it is held down by a screw c*, which 
passes through a slot made in the bottom of the box c. The block 6 
is also movable, and, in fact, forms a core piece, whereby the inner 
surface of the cha'‘r is produced. It is found in practice to be con- 
venient that the block of iron that is to form the chair should be 























formed of three or more pieces assembled together, in such a manner 
as to roughly resemble a chair, or in any other convenient 
form. This compound block having been heated in a suitable 
furnace to a welding heat, is placed in or on the moulds, and by 
means of a plunger, actuated by hydraulic or other suitable pressure, 
the soft heated iron is forevd into all the cavities of the mould or 
die; when the block of heated iron is placed in or on the mould, the 
wedge piece d is drawn up, so as to project above the other blocks a 
anda*, The block a* will then be pushed back away from the core 
piece 6, and when the plunger comes down and forces the metal into 
the mould or die, it at the same time pushes down the wedge 
»iece d, and thereby pushes forward the block a*, and thus brings a 
toed pressure on the metal in the die, and forms the chair, as 
shown at f, /, in the figure. In order to discharge the chair from 
the mould, the wedge piece d may be loosened, and the chair with 
the core piece } will easily fall out. It will be easily uaderstood, 
that chairs of various shapes, both externally and internally, may 
be made in this manner by altering the form of the blocks a, a*, and 
6, to suit the required form. 








Nava Enaryeers.—The following appointments have been made. 
W. Cockshott, first-class assistant-engineer, to the Edinburgh; J. 
Watson, second-class assistant-engineer, to the Edinburgh; Andrew 
Watt, promoted to second-class assistant-engineer in the Niger; J. 
Cousins Williams, promoted to second-class assistant-engineer in 
the Princess Charlotte; G. F. Williams, promoted to second-class 
assistant-engineer in the Centurion, as supernumerary in the factory ; 
David P. Staddy, promoted to second class assistant-engineer in the 
Doris; Henry Ward Tregilgas, promoted to second-class assistant- 
engineer in the Cockchafer; Edward Taylor and Robert William 
Jones, promoted to acting second-class assistant engine rs in the 
Chesapeake; James W. E. Barron, promoted to acting second-class 
assistant engineer in the Buzzard; William Robert Green, acting 
third-class assistant-engineer, to the Rhadamanthus, as supernume- 
rary; John Symons, acting third-class assistant-engineer, to the 
Wellington, for service in the Sheldrake; Frederick T. Pendleton, 
promoted to second class assistant-engineer in the Greyhound; 
Wiliiam Alexander Stewart, acting third-class assistant-engineer, to 
the Asia, as supernumary. 

Launcu or THE Prince or WALrs.—The Prince of Wales, 131, 
screw three-decker, which was launched on Wednesday from Ports- 
mouth dockyard, was laid down on the 10th of June, 1848, from de- 
signs approved by the then Surveyor of the Navy, Sir William 
Symonds, and intended fora sailing three-decker. It was, however, 
subsequently determined that, with several others then on the stocks, 
she should undergo considerable alterations, necessary to adapt her 
to the “screw ;” and for this purpose she was cut asunder amidships 
and lengthened about 50 ft.; her stern was also lengthened as much 
as was necessary to enable her to receive her outer stern-post for her 
screw-shafting and rudder. The following are her principal dimen- 
sions, description of armament, engines, &c. -— 


Feet. in. 
Length, extreme os ee ee o- 202 1 
Ditto, between perpendiculars .. +. 252 0 
Ditto, keel for tonnage.. ee ee « 213 33 
Breadth, extreme .. ee ee - 60 2 
Ditto, for tonnage ee oe ee - 5&8 4 
Ditto, moulded oe oe oo & 6 
Depthin hold... ove - oe - «695 65 
Height of figure-head from keel .. -- 60 v 
Ditto of taffrail from keel -. 6 9 

Burden in tons oe ee +. 3,004 


Her propelling power consists of a pair of 400-horse power (nominal) 
trunk engines, by Messrs. Penn and Sons. Armament: Upper 
Deck—One 68-pounder, 95 ewt., pivot gun, 10 ft. long, ond 20 
32-pounders, 25 ewt., 6 ft. long. Main Deck—s8 82 pounders, 
42 ewt., 8 ft. long. Middle Deck —30 32-pounders, 56 cwt., 
9 ft. 6 in. long, and six 8-in. guns, 65 ewt., 9 ft. long. Lower Deck— 
26 32-pounders, 56 cwt., 9 ft.6 in, long, and 10 8-in. guns, 65 cwt., 
9 ft. long. 

Tne LATE PassaGe or THE Prince ALbert.—The following 
abstract from the log of this vessel shows that from New York to 
St. John’s, Newfoundland, she averaged eleven knots, and from St. 
John’s to Galway twelve knots an hour. Twelve knots for the 
whole Transatlantic passage from land to land is considered an 
ex raordinary passage, and one on which the owners of the Prince 
Albert may justly congratulate themselves. Abstract log of steam- 
ship Prince Albert, sixth voyage, Nicholas Prowse, commander, 
from New York and St. John’s, Newfoundland, to Galway :— 




















Date—January. | Lat. | Long.| Course. |Dis.| Winds. 
Thursday, 5th* *. ve. ae w. | 
Friday, 6th .. .. .. .«. | 4052) 6859] N.54°E. | 234! Westerly. 
Saturday, 7th.. .. .. .. | 42 09| 6310] N.74°E. |270 WwW. 
Sunday, Sth .. .. .. .. | 4430/5720; N.6I°E. | 204 8.W. 
Monday, tht .. .. .. .. | 4661/5221| N.56°E. | 252 8.W. 
Tue-day, Wtht <. 2.3. | 
Wednesday, lith .. .. .. | 4930/4650) N.64°E | 260| Westerly. 
Thursday, 12th =... .. | 5168|4050| N.67°E. |274| W.8.W. 
Friday, i3th .. .. .. «- | 6280) 3230! N. 87° E, | 806) W.N.W. 
Saturday, l4th.. .. .. .. | 6801/2600; N, 88° BE. | 282 w. 
Sunday, 15th .. .. .. «. | 6312) 1640 | N. 88 E. /|302) 8.S.W. 
Monday, 16th§ ee N. 89° E. | 280) N.W. 





* Left the wharf at New York at 2.30 p.m. ¢ At 10 a.m. sounded on the 
banks of Newfoundland, then steered N. 11° W. 40 miles for Spear. 
Passed an iceberg, bearing from Cape Spear about N. by E. half E., distant 
30 miles. Made Cape Spear 4.45 p.m. } Left St. John’s at 3 p,m.; dis- 
charged pilot outside the harbour 3.15 p.m, § Anchored at Galway 11.30 
p-m. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible fur the opinions of cur | 
Correspondents.) 


CHILIAN AND PERUVIAN RAILWAYS. 
S1a,—In your paper of September 2nd, I notice, among “ Notes and 
Memoranda,” you state that the summit of the Copiapo Railway is 
4,075 Spanish ft. above the sea. This is an error. The Copiapo 
Railway, starting from Caldera, on the sea coast, runs to the City of 
Copiapo, 504 English miles (miles of 5,280 ft ), and overcomes an 
elevation of 1,213 English ft. From this point it is carried 234 
English miles up the valley of Copiapo to Pabellon, where it arrives 
at an elevation of 2,195 English ft. At this point this railway 





| engine improvement, and, if my memory serves me rightly, such 





terminates, and another, called the Copiapo Extension Railway, 
commences, and runs to the rich silver mines of Chanaxillo. It is 
26 miles long, making 100 miles in all from the sea. ‘The summit of 
this road is at 144 miles from Pabellon. It is 4,470 English ft. 
above the sea (equal to 4,819 Spanish ft.). On the 8th of De- 
cember, 1858, the first locomotive was run over this railway. It | 
belonged to the Copiapo Kailway. Weight of locomotive, 41,460 Ib.; 
driving wheels, 5 ft. diameter; cylinders, 13 in. by 26 in. ; 
highest pressure of steam, 98 Ib. ; average pressure ascending | 
gradients, 92 1b.; smallest radius of curvature, 500 ft.; maximum 
gradient, 264 ft. per mile (1 in 20); average gradient for 9 miles, 
returning to the summit, 221 ft. per mile. This road is being worked 
by mules. It is intended to put on it locomotive power. 

This Extension Railway is owned by an English company. The 
Copiapo Railway is owned by a Chili company. It is in contem- 
plation to build another branch to the Copiapo Railway, to run into 
the desert of Atacama to the mines of ‘Ires-Puntas, distant 54} 
miles from the Copiapo Railway. The terminus at Tres-Puntas 
will be 6,624 English ft. above the sea. The maximum gradient 
will be 150 ft. per mile; minimum radius of curvature, 500 ft. 
The surface of the country throughout the whole route is so smooth, 
that there will not be required over 1 ft. cutting, or 1 ft. filling, 
for a very large portion of the whole distance. As it never 
rains in this region, there are not any living streams met with on 
the route, the whole of which is without a sign of vegetation. Of 
course culverts and bridges are not required. Rich veins of copper 
show themselves in the hills, on each side of the line. At the ter- 
minus many rich mines of silver are worked, besides mines of gold 
and copper. 

I speak knowingly of this line, as well as the Copiapo Extension 
line, as 1 have the maps and profiles of location of both lying 
before me. Speaking of railways in South America, it may be in- 
teresting to you to know some of the features of other lines. 

The Valparaiso and Santiago Railway is completed to Quillota, 40 
odd miles from Valparaiso. It is now being continued by the 
Government ‘The whole length will be about 110 miles. The 
Southern Railway, starting from this city, is to run to Talea, 
162 miles to the south. ‘The line is now open for 46 miles. By the 
close of the year it is to be completed to Rancagua, 54 miles, 
maximum gradient 60 ft. per mile. Santiago is 1,830 ft. above 
the sea. i 

A line of railway is completed in Peru, from Arica, onthe sea coast, 
to Tacna, in the interior. It is 384 miles long; overcomes an ele- 
vation of 1,809 ft.; maximum gradient, 90 ft. per mile; average 
gradient for 164 miles, 80 ft. Over this road is transported all 
the Peruvian bark and alpaca wool known in the commerce of 
Europe. It is built and owned by an English company. Another 
railway, 8} miles long, maximum gradient 80 ft. per mile, connects 
Callao at the sea with the city of Lima. Another short line 
connects Lima with Chorillas, the watering place of Lima. 

In your issue of September 30th, 1559, you mention a canal lock 
at Bouzingen, near Ypern in the Netherlands, as having 22 ft. lift, 
and being probably the highest of its kind. There are canal locks 
on the Lehigh Canal, in Pennsylvania, U.S., that are 30 ft. lift, in 
single lifts; upper part of lower gates stationary. ‘These locks were 
built by Mr. Douglas, over twenty years since. 

In your issue of September 23rd, 1859, you mention the paddle- 
shaft of the Great Eastern as 26 in. diameter. Is this correct? 
My recollection of the shaft of the Adriatic is in diameter, 27 in. 
A machinist from Glasgow, now working for me, told me he was to 
have turned the Great Eastern’s shaft, that it was to be 34 in. 
diameter. Is he right or wrong? Excuse my giving and asking 
information. We live in an out-of-the-world place. We like to 
know what is going on, and we sometimes flatter ourselves that 
what is interesting to us may be interesting to others. 

W. W. Evans, 
Engineer, Southern Railway of Chili, formerly of the 
Copiapo and Arica Railways. 

Santiago de Chili, S.A., Nov. 2/th, 1859. 

| The particulars given in Mr. Evans’ letter will be acceptable, we 
are sure, to many of our readers, The shaft of the Great Eastern 
is 26 in. in diameter. That of the Adriatic is given by Mr. Charles 
H. Haswell, formerly chief-engineer of the United States Navy, as 
264 in. As the paddle shafts, in both vessels, have about the same 

_ power transmitted through them, there is no reason for any great 
differeuce of size. The Great Eastern has four 74 in. paddle-engine 
cylinders with 14 ft. stroke, the highest indicated power yet exerted 
being 8,300 horses. The Adriatic has two 101-in, cylinders with 
12 ft. stroke, and can easily work up to 4,000 or more indicated horse- 
power. } 





SURFACE CONDENSATION, 

Sin,—My object in writing vou on the 10th ins*. was to call the 
attention of your readers to what may be considered as the great 
mistake of steam engine improvers: I allude to the needless in- 
crease of frictional and cooling surfaces, to enable them to economise 
by expansion; itis to be feared, that if steamship owners are assured 
by hie and intelligent engineers that such ponderous machinery is 
essential to economy, but few will be found willing to pay the in- 
creased cost. That this is one consequence of introducing such 
costly and large machinery, | know by personal experience, and | 
another is, that some gentlemen decline to examine plans unless they 
have in them some oufré arrangements for expansion, &c. ; this last 
remark shows that both the ship-owner is misled and the »rogressive 
engineer disappointed, through the mistake of those who might be 
expected to lead the van in steam engine improvemen‘s, A few 
montus ago, the Times, in its money article, informed the public that 
in consequence of the adoption of the combined cylinder arrange- 
ment, a great saving had been realised in the steamships trading on 
the west coast of South America, whereas those acquainted with the 
facts know that steam-jackets and superheating were the main 
sources of the economy; and | am much inclined to the opinion, 
that if the 7'mes had stated the economy was realised notwithstand- 
ing the large size of the cylinders, it would have been more correct. 

There is, in the present day, great support given to extreme views 
and schemes, and instead of counteracting, by steady and progressive 
improvement, the evil consequences of a neglect of correct principle 
in our practice, we have either “monster ships” to carry the coal, 
or “monster engines” to save it. As a general rule, the public are 
much more inclined to invest in schemes they don’t understand than 
in those they do. 

What a hopeful collection of works we have on the steam engine! 
—generally a mass of dry rales without reason, and often founded 
on a unit of power, the value of which is ever varying—and the 
student is actually warned agvinst bond-side improvements. Professor 
Rankine has published a most able and intelligent work entitled the 
“Steam Engine, and other Prime Movers,” but I have two great 
faults to find with the book. The first is, it is inaccessible to the most 
valuable class of steam engineers, from its profuse mathematical 
formule ; and, secondly, all samples of improved steam machinery, 
noticed by the author, come from the north of the Tweed. If Pro- 
fessor Rankine had travelled a little more, he would have known 
that, clever and energetic as his countrymen undoubtedly are, there 
are others south of the Tweed who have done something in steam 





| being shown to the system; but to this must be added that Mr. Hall 


| 
names as Hall. Seaward, Stephenson, and many others, had the 
misfortune to be born in this slow part of the world. To those who 
can master the algebraical expressions, Professor Rankine’s work is 
a great improvement on its predecessors, 

We do, Scam sadly want a sensible book on the steam engine, 
in which all the rules are based on unalterable principles, and not 
on the absurd unit of nominal horse-power, and in which also the 
student is encouraged and not discouraged in his efforts to do better 
than his predecessors. To read our standard works on the steam 
engine one would think that heat and power had nothing to do with 
each other ; in fact, that all the young engineer has to do is “ to square 
up certain diameters, take a proper quantity of cube and square roots, 
add his father’s proportion of heating and grate surface, mix well 
together, and serve up first-class steam power.” 

If homeopathy is needed to improve the allopathic system, surely 
we require some pathy to improve the above prescription, or rather 
recipe, for there is much cookery in it. 

It is the conviction that hundreds of your readers have views 
identical with those expressed, that has induced me to speak thus 
strongly ; and in doing so I judge myself as much, and perhaps more 
than others. In these matters it is often not those who are most 
able, but those who feel the greatest interest, that risk the contempt 
and sneers of those who may not like to hear the bare truth. My 
thoughts almost night and day are with my work, and it is very 
cheerful and encouraging to see the spirit of inquiry and earnest- 
ness now abroad, and I feel convinced it will not be quenched until 
engineers have fulfilled the duty devolving upon them of reducing 
the working cost of steam power to a minimum. 

Apologising for this lengthy prelude, I will turn to surface con- 
densation, the introduction of which into marine engines will be the 
prelude to increased pressure, increased expansion, increased speed of 
piston, and decreased size of engine for a given power. My own 
personal experience in surface condensers dates about eleven years 
ago. I have, sometimes alone, and sometimes aided by others, been 
connected with the fitting, working, and repairing of some thirteen 
or fourteen surface condensers, and have had personal knowledge of 
the working of several others. I do not, therefore, write simply as 
a patentee or theorist, but as one who, at the cost of much time and 
money, has acquired some experience in the design and requirements 
of surface condensers. 

The many failures and few successes in the permanent introduction 
of surface condensation imply that sufficient care has not been taken 
in combining theory with practice. With many, the great aim is to 
obtain the greatest amount of surface in the least possible space, and 
to obtain the greatest possible effect from that surface; these are 
doubtless most important points, but as in many other similar cases, 
the “dear child” is hugged to death. We all know what a theoreti- 
cal boiler is, weighing nothing and burning less. Nothing did me 
so much good as taking the engineer's berth in a voyage or two, and 
seeing for myself the little difficulties that had to be overcome, and 
the necessary line to be drawn between a perfect design and success- 
ful practice. 

Mr. Hall must be considered as the first who introduced surface 
condensation, although there may have been others before him who 
proclaimed its advantages; but Mr. Hall carried all his experiments 
to extremes—large air-pumps, large cooling surface, and a yearning 
for a vacuum almost better than Nature can boast of, and added to 
these was an elaborate arrangement for saving the grease. 

I have before me a list of many ships fitted by Mr. Hall, in all of 
which the economy of fuel was considerable. Some of these ships 
were of 200 and 300 horse-power. From frequent conversations 
with the late Mr. Seaward (who fitted several ships for Mr. Hall), 
and others who were personally connected with the ships fitted, it 
seems certain that the cost, complication, and mechanical defects in 
Mr. Hall’s arrangements were the main causes of {so little favour 


was before his time, and that he had to combat a vast amount of 
prejudice and positive ignorance. I designate all condensers as Hall's, 
in which there is a chamber tilled with small copper tubes, around 
which the condensing water was passed, and into which the steam 
was admitted and condensed. There are many varieties of this 
system, such as Pirsson’s and Craddock’s. irsson’s condenser, 
working in several large American steamships, is Hall's system with 
the addition of a second air-pump to produce a vacuum in a second 
condenser, in which Hall’s condenser is placed, the object of this 
arrangement being, in case of leakage in the internal condenser, to 
prevent any air entering. No comment is required as to the 
** simplicity ” of this arrangement; but, in spite of its defects, it 
has found favour, and has been, to a certain extent, successful in the 
States, whilst here, in this country, our scientific authorities, and 
engineering members of councils, tell us the thing cannot be 
done—that the condensation by surface is not sufficiently rapid. 
All I can say, from my own experience, is that I can only make it 
more rapid by putting the condenser in the cylinder. By and by 
we shall tind some of these gentlemen coolly stating, when surface- 
condensation becomes general, that of course its introduction was 
inevitable—they always thought so! 

Mr. Craddock has for many years advocated surface conden- 
sation, but I am not aware of his having fitted any marine 
engines, except the engines of the Thetis, and it is to be feared, 
even in this instance, others have taken the credit of what was 
undoubtedly Mr. Craddock'’s own conception. Messrs. Rowan have 
taken an independent course in recommending steamship owners 
to adopt a very high pressure in combination with surface conden- 
sation; but one thing is to me quite clear, that, if the fresh water 
system is to be introduced into general practice, it will not be so by 
surface condensers fitted with “ stirabouts ” and spur gear. As one 
deeply interested in the success of surface condensation, I would 
say, ‘ Oh, save me from my friends!” 

But I must call your attention to another system of surface con- 
densation, not so generally known as that of Hall's. Lrefer to what 
may be termed bilge condensers, extensively introduced into the 
Bristol Channel. With this arrangement no pump is required, the 
condenser being a chamber filled with small tubes, through which 
the sea-water flowed as the ship moved along, and the steam, being 
admitted around the tubes, was thus condensed: about 20 in. is the 
maximum vacuum, and 5 in. to 8 in, the average. As a simple way 
of obtaining fresh water for the boilers it cannot be surpassed, but 
its defects are too serious to admit of its general introduction. These 
condensers are practically inaccessible at sea; cannot be cleaned; 
large holes are required in the ship's sides ; and no vacuum can be 
maintained except when the ship is in motion, so that often, in times 
of emergency, when required to move the ship, the engines are 
rendered almost powerless by back pressure. 

I believe these condensers were introduced by a Mr. Tregellis, of 
the Neath Abbey Ironworks, South Wales; and his successor, Mr. 
Alfred Sturge, a gentleman of considerable ability, now, I regret to 
say, no more, fitted many of these condensers, and Messrs. Price, of 
the Neath Abbey Ironworks, patronise them, I believe, at the 
present time. 

Experience proved to me that simplicity and facility for cleaning 
and repair are the main desiderata with surface condensers, and with 
this maxim before me I have succeeded in introducing an arrange- 
ment that 1 believe will stand the test of time and competition. 

I must not omit to mention that in 1853 and 1854 I was prose- 
euting surface condensation in connection with Mr. Lavington E. 
Fletcher, of Norwood—a gentleman who was equally sanguine with 
myself in its ultimate success, and whose natural abilities would | 
have considerably hastened it, if circumstances had permitted us to 
work together. Since ther I have found it necessary to modify my 
views and moderate my expectations of the rapid introduction of the 
fresh water system. 

The system adopted by Hall will never, I believe, be permanently | 
successful. { cannot fully explain my reasons tor this opinion, 
because I should have to enter into facts connected with my own 
experience that ] cannot afford at present to make publicly known. 
I shall have no difficulty, in the course of a few months, in furnish- 








ing some important results having reference to steamship economy, 


that I believe will prove it is not necessary to have combined cylinders 
to economise fuel. 

I have tested rather severely your patience and that of your 
readers. I have been obliged to write the preceding entirely 
between one and four a.m., being pressed with many engagements." 

Your correspondent “ V. P.” has hardly done himself justice— 
with some truth in his remarks, most of his statements are incon- 
sistent with sound experience. I am equally an advocate for high 
pressure, but when I know I can realise a horse-power for 2 Ib. of 
coal with 20 Ib. steam, the term ridiculous is quite out of place. 
The surest way to damage a cause is to overstate it. 

In your remarks on boiler engineering, will you allow me to 
suggest that, unless the rate of combustion be given, it is impossible 
to estimate the value of any given proportion between the grate and 
heating surfaces. In some boilers titted by Mr. Scott Russell, when 
in full power, the rate of combustion is fully 23 1b. per square foot of 
fire grate per hour, and the heating surface to grate surface is 
20 to 1; in other cases it is common to tind the rate of combustion 
16 Ib. to 18 Ib. per square foot, and the ratio of surfaces 27 to1; in 
the first case 1 1b. of coal has only 125 square inches to absorb its 
heat, and in the second it has 240 square inches. Speaking gene- 
rally, the ratio between the coal consumed and the absorbing surface 
is about one-half what it ought to be. 


London, Jan. 23rd, 1860. J. Freperick SPENCER. 





THE PATENT LAWS, 

Srr,—In your article on the Patent Laws, in Thr ENGINEER of the 
20th inst., | observe the following passage :—“ An inventor applying 
in good faith for a patent, trusts instinctively to his patent agent, 
whose interest it clearly is not to miss the opportunity of preparing 
the necessary papers, and who is not likely, therefore, to advise the 
—- to abandon his claim.” 

think this is hardly fair to respectable patent agents, who are 
constantly advising their clients against patenting inventions in 
which they have been anticipated by others. When the clients 
follow such advice, these cases do not appear in the lists of patents. 
In most inventions there is, as vou very truly remark, a great 
degree of individuality, and, therefore, the form of a supposed new 
invention may often differ greatly from that of the old one, while their 
principle and essence may be identical. In such cases, it is for the 
inventor to decide whether he considers his improved form of the 
old invention to be worth patenting. The search and examination 
which you propose to throw upon the Patent Office is constantly 
being made for private inventors, either by themselves or by their 
patent agents, and I must be allowed to doubt whether it would be 
so well or so cheaply performed by any Government office. 

The cost of a really etficient staff of engineers and chemists to 
examine and report upon the average sixty new applications per 
week, and all the previous patents affecting each of them, would be 
something very considerable. ‘The actual working of the system 
could scarcely fail to result in a body both inefficient and costly. 
Whether the examiners were appointed by favour, or on the com- 
petitive system of examination into their knowledge or memory of 
the names of the Saxon kings contemporaneous with Pharaoh- 
Necho, and other interesting subjects, 1 am afraid that their de- 
cisions would often cast a slur on a really new invention, while 
allowing a decided antique to be re-patented without remark. This 
objection would be reduced if, instead of publishing an opinion and 
report on the novelty of the invention, the examiners were merely 
to hand to the patentee, and to print with his specitication, a list of 
the patents which appeared to them to approach nearest to his own. 
This is done now to some extent in the Abridgments of Specifications 
published by the Patent Office, and does not necessarily cast any 
slur on the patent. This could also be effected by a less costly class 
of examiners, but it is questionable whether the advantage would 
compensate for the cost. CHARLES CowPER. 

20, Southampton-buildings, Chancery-lane, 

Jan. 21st, 1860. —_ 


THE PATENT LAWS AND PATENT AGENTS. 


Srr,—Your excellent article in last week’s number of Tot ENGINEER 
on the * Patent Laws” contains the following passage:— An 
inventor, applying in good faith for a patent, trusts instinctively to 
his patent agent, whose interest it clearly is not to miss the oppor- 
tunity of preparing the necessary papers, and who is not likely, 
therefore, to advise the applicant to abandon his claim. The patent 
issuing without opposition, the patentee, whilst he is congratulating 
himself, learns perhaps that his invention is already in use under 
prior patents, or under no patent at all.” 

In these observations you have, I am sure unintentionally, cast a 
reflection upon the conduct of a body of practitioners which, I trust 
and believe, they do not deserve. There may probably be patent 
agents who will advise their clients to apply for patents which they 
know to be valueless, just as there are solicitors who will encourage 
litigation which they know must result in loss to those consulting 
them ; but, as in the latter case it would be wrong to condemn the 
whole body of legal practitioners, so in the sweeping remarks you 
have made, injustice is done to those who are necessarily relied upon 
by inventors and in whom contidence must be placed in the trans- 
action of matters of great importance. 

A patent agent who entertains due respect for his own character, 
as well as for that of his profession, will never advise an application 
for a patent which he knows would be void by reason of a similar 
invention having been already patented or in use; and it has often 
fallen to my lot—and of course other patent agents would relate the 
like experience—to endeavour to dissuade persons who have con- 
sulted me from expending money upon what appeared to me would 
be worthless. Such advice is, of course, against the immediate 
pecuniary interest of the person offering it, but what man with 
honourable feeling would suffer the hope of gain to tempt him to 
mislead those who trust to his knowledge and integrity? Such 
advice is, however, frequently thrown away, for inventors are 
usually too sanguine and too much enamoured of their own ideas to 
listen to any adverse suggestions, however disinterested they may 
be. Having thus discharged his duty, surely the patent agent is 
not to be blamed for carrying the instructions of his client into 
etlect. 

Your remarks upon the re-patenting of the same inventions will 
be fully endorsed by every one acquainted with the subject. It 
would be interesting to ascertain how often patent rights have been 
granted for similar inventions since the passing of the Patent Law 
Amendment Act: and although such a work would be one of con- 
siderable labour, and its preparation a somewhat invidious task, yet 
I am inclined to think the publication of the results would not be 
without utility. 

Under the existing system, there cannot be a greater farce than 
the tirst reference to the law officers of the crown, whose duties, as 
limited by the Act, could be just as, or more, efliciently performed by 
a clerk in the Commissioners’ office. 

There is another point which is not without importance, and upon 
which I may be permitted to say a few words. In cases of opposi- 
tion before the law ollicers, the enormous charge of eightpence per 
folio is made for oilice copies of the declarations tiled by the conflict- 
ing parties, the total amount paid for such copies being frequently 
very considerable. This charge is double that made for office copies 
of Chancery proceedings; but why it should be so is difficult to 
imagine 


January 25th, 186). E. P. H. VauGHan. 





DR. CATTELL’S PURIFIED GUTTA-PERCHA. 
Sir,—My attention has been called to a favourable notice in THE 
Exoineer of the 13th inst. respecting my purified gutta-percha, 
which I consider claims a few remarks on my part. 

I take this opportunity to observe that in consequence of the 
destruction of my laboratory by tire some months ago, on which 
occasion a large quantity of puritied gutta-percha and the whole of 
my apparatus and appliances were sacrificed, and the sudden decease 
of the influential mercantile friend who had joined me in the operas 
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tion, I am unable at the present moment to furnish properly manu- 
factured specimens for investigation by electricians. R 

I am emphatic in the opinion that gutta-percha purified by my 
process wil entirely negative the allegations made by “ Insulator 
and others in reference to ordinary gutta- percha. : ’ 

How, I would ask, can we be surprised at the electrical imperfec- 
tions complained of, while there is from 10 per cent. to 15 per cent. 
of impurities present in the gutta-percha ordinarily used for insula- 
tion—impurities which must necessarily not only lower its standard 
as a dielectric, but operate to determine serious molecular degene- 

ation ? 
mt Insulator ” only saw the amount of impurities which can be 
separated by my process from any sample of gutta-percha which 
has ever been used for telegraphic purposes, I opine he would (as 
he professes to be a public benefactor) give me credit for having dis- 
covered what I believe to be the true cause of the defective character 
of this extraordinary substance in its dielectric relations. 

30, Euston-square, N.W., Tuomas Catrec, M.D. 

Jan. 24th, 1860. ae 

[Dr. Cattell has submitted for our inspection and examination 
specimens of gutta-percha in different stages of treatment under his 
process. The amount and character of the impurity eliminated are 
somewhat astonishing, and his conclusions as to the cause of failure 
in this material do certainly appear well founded.—Eb. E. ] 





PROPORTIONS OF BOILERS. 

Sm,—In my letter in Tut Encinrer of the 25th November last, I 
endeavoured to call attention te the falling-off in the evaporative 

wer of locomotive engines per square foot of heating surface, 
which has taken place in the last 20 years, and I inquired if any 
instance was known in which more than 0°30 cubic feet of water per 
square foot per hour had been evaporated. In an editorial note it 
was stated that Mr. Nicholas Wood had evaporated as much as 0-29 
cubic foot per square foot per hour. I presume, therefore, that this 
is the highest rate of evaporation on record. 

Now if we suppose the evaporation per square foot of the fire-box 
of a locomotive to be equal to 0°30 cubic foot per hour, and apply 
this rate to American locomotives as mentioned in Tuk ENGINEER 
of 11th November last, which have 70 or 80 square feet of fire-box 
surface, we find that the fire-box may have evaporated 21 or 24 
cubic feet per hour, and as the total evaporation is 130 cubic feet 
per hour, we have 109 or 106 cubic feet evaporated by the 800 square 
feet of tube surface, being at the rate of 0°136 or 0132 cubic foot 
per square foot per hour. Even if we suppose the fire-box to 
evaporate 0°40 cubic foot per square foot per hour, we have still at 
least 98 cubic feet evaporated by 800 square feet of tube surface, or 
at the rate of 0-122 cubic foot per square foot per hour, so that 7} or 
8 square feet of tube surface evaporate one cubic foot of water per 
hour in the standard American locomotive. It would appear, there- 
fore, that tube surface is really very effective, notwithstanding that 
it has been often depreciated of late. t ; 

The proportion of fire-grate to heating-surface is another point 
which has been much discussed. In Tue EnGrncer of the 20th 
January, page 46, it is stated that the quantity of tube or flue 
surface in a marine boiler should not be less than 35 times that of 
the grate, and that the proportions of 17 to 1 in the Great Eastern, 
and 11 or 12 to 1 in former practice, are very bad. According to 
this statement, if we have 35 square feet of heating surface in the 
boiler, we must not put more than one square foot of grate, w hile 
the Great Eastern has two, and the former practice 3 square feet. 
The 35 square feet would evaporate alout 3 cubic feet of salt water 
per hour, consuming, say, 24 1b. of coal. The rule, therefore, 
amounts to this—that we must burn our 24 Ib. of coal on one square 
foot of grate, and must not enlarge our grate to burn the same 
quantity at a slower rate per square foot. To burn at this rate 
we require good coal and a good draught, whereas, if we are allowed 
to enlarge the grate, we can burn an inferior coal with a less powerful 
draught. In locomotives the grate is certainly very small in pro- 
portion to the tube surface, but 1 suppose many locomotive engineers 
would gladly double its area, especially for burning coal, if they 
could do so without great inconvenience and extra cost. 

It appears to me that what is wanted is not a certain number of 
square feet of heating surface for each square foot of grate, but for 
each cubic foot of water to be evaporated per hour. 

If we begin with too little heating surface per cubic foot of water 
to be evaporated per hour, we cannot evaporate the quantity; and 
if we attempt to do it by burning more fuel, and enlarge the grate 
to enable us to do so, we shall of course waste fuel. But if we begin 
with sufficient heating surface, we can obtain the required quantity 
of steam either by using the best coal on a small grate and frequently 
raking the bars and keeping the fire in a high condition, or by using 
inferior coal on a grate of twice the size and without the necessity 
of such constant attention. Lhe heating surface of the boiler is 
therefore the first and main point to be attended to; and having 
secured that, we may vary the proportion of grate very considerably. 

In stating the performance of engines and boilers, it would be of 
immense olvantegs if we could always separate the performance of 
the boiler from that of the engine. We should not, then, have 
merely the statement that the engine and boiler consume a certain 
number of pounds of coal per indicator horse power, but we should 
be told that the boiler evaporates so many pounds of water per 
pound of coal, and that the engine consumes so many pounds of 
steam per indicator horse power per hour. We should then see 
whether the high or low duty was due to the engine or to the boiler. 

us, an engine and boiler may often show but an average rate of 
duty, when the boiler is really doing a very high duty which 
is wasted on a bad engine, or vice versd. The want of a perfect water 
meter has doubtless retarded the adoption of this mode of expressing 
the results, CuanLes Cowrer. 

20, Southampton- buildings, Chancery-lane, 

Jan. 24th, 1860. 


SUBMARINE TELEGRAPHY. 


Sr1r,—Your correspondent “ Insulator” is so far correct in his state- 
ment that the Tasmanian cable has again ceased working, but from 
letters received by last mail I tind this has only occurred on one 
section, the remainder working as well as ever, and the insulation 
of the whole (with the exception of the part worn through on the 
rocks) being as perfect as the first day it arrived there. The blame 
— entirely to the Government surveyor, as it appears he had 
ca the cable to be landed at most unsuitable spots; and until 
the points of landing are changed, or the cable protected by heavy 
shore-ends, the same interruptions are likely to occur. 

As regards my guarantee of gutta-percha wire in subsoil work 
for twenty years, I can assure “ Insulator” that I do not anticipate 
relaying the line during that time, but would by extra precaution at 
first ensure its am condition for that period ; these extra precautions 
adding about 25 per cent. to the former cost of laying. Gutta-percha 
does in some situations decay very rapidly, but with proper care it 
is very durable, and I have seen specimens laid ten years in which 
there is not the slightest change, and there are hundreds of miles in 
this country laid by myself which have been working uninterruptedly 
for years. I may mention that I have taken up a line forty miles 
long of twelve wires laid in one wood trough, six of which wires 
were decayed nearly the whole distance, whilst in the other not one 
inch of decay was found, in consequence of their being protected in a 

roper manner: these wires had been buried in the ground about 
our years. 

But “ Insulator” takes his stand against the use of gutta-percha 
in submarirfe lines. Now I have never seen an instance of decay in 

tta-percha when laid in the sea, nor have I ever heard of such. 

e failure of submarine lines is not due to defective insulation from 

po fault in the gutta-percha itself, but from injury it receives 

either in the manufacture of the cable, in its submergence, or after- 

wards from the dragging of ships’ anchors, or wearing away on 
Tocks or shingle. A short time back it was said, ‘“‘ No more heavy 

; @ mere line thrown overboard is all that is wanted.” But it 

is a fact that all the light cables have turned out failures, and the 











only lines now working, which have been laid any length of time, 
are heavy cables. The gutta-percha of the Dover and Calais, laid in 
1851, is as fresh and well preserved as the day it was first laid, and 
injuries are discovered in it that existed in the manufacture, and 
would have been discovered at the time, had the cable been tested in 
water previous to submerging, as all cables ought to be. 

“ Insulator” says that 1 cannot be induced to take the risk of a 
cable for forty days. This is not so, as I have contracted with 
the Spanish Government to lay a cable of near 400 miles, 
guaranteeing the working condition of the same for fifty days from 
time of submerging. As regards the difficulty of working through 
long submarine lines from inductive retardation, I am not at all 
afraid of that. Give me a line tolerably well insulated, and whilst 
it remains unbroken I will undertake to work through, should it 
extend round the globe. 

I should be as well pleased as “ Insulator” to see anything pro- 
duced that would answer the purpose better than gutta-percha, 
having no interest whatever in its use; but at present it is in my 
opinion the best material that can be used for the purpose of insula- 
tion. I must also mention that india-rubber is at great disadvantage 
in its contest with gutta-percha in regard to price, for whilst gutta- 
percha covered wire of No. 4 gauge is £18 per mile, rubber covered 
wire of same gauge is £40. If this great ditierence exists now, what 
will it be if the demand for the material should increase to any 
great extent? W. T. Henry. 

London, Jan. 25th, 1860. 


Sir,—I beg to inform “ Insulator,” that my patents for constructing 
telegraphic cables are in the hands of the Gutta-percha Company, 
of whom any quantity of cable may be obtained. 

The divided interests and diversity of —- among telegraphic 
engineers and electricians have been the sole cause of their not being 
introduced two or three years ago. 

The time has now arrived when no further delay will take place. 

January, 1860. MacintosH. 


THE IRON-CASED FRIGATE WARRIOR. 
(From the Times.) 

Some few years past, when there was no alliance, offensive or defen- 
sive, between this country and France, but when, on the contrary, 
the two empires very often drifted into exceedingly hostile relations, 
the army and navy of England were frequently at their lowest ebb. 
Now, however, that the two countries are bound together in ties of 
strict amity and peace, the whole country bristles with warlike pre- 
parations. Each part of the coast asserts its defencelessness, and 
claims additional batteries ; colossal three-deckers are launched each 
month; and not a town or county but has its corps of volunteers, 
‘Lhe note of preparation seems even to have penetrated that loneliest 
and dreariest of islets—the Isle of Dogs, where building yards, 
hitherto sacred to the West Indiaman or opium clippers, are cum- 
bered with the fragments of little gunboats, or entirely occupied by 
steam rams, with their monstrous iron sides and hooked beaks—the 
rhinoceri of the deep. 

When the contract for the first of these tremendous engines of 
warfare was accepted, some nine months back, by the Thames Iron 
Ship Building Company, we gave our readers the chief features of 
the intended structure. Since that time the work of building the 
monster at Blackwall has progressed considerably. Since that time 
other contracts for vessels of an almost similar kind have been issued 
and taken up; and, above all, since that time the opinions of the 
Admiralty on iron-cased ships of war in general would appear to 
have undergone some considerable modification. The vessel now 
building at Blackwall, and of the progress made, with which we pro- 
pose now to inform our readers, was originally intended for an iron- 
cased steam ram; that is to say, a vessel built as nearly shot-proof 
as possible, and not only intended to engage, but especially to run 
into and sink others. From this design, however, she has been 
altered, and is now to be built merely as a shot-proof heavy-armed 
frigate, of perhaps 36, or perhaps 70 guns, as the Admiralty may 
eventually decide. She is to be named the Warrior, and will be at 
once fire and shot proof—the largest, strongest, and swiftest man-of- 
war afloat in the world. But, as we have already said, since the 
drawings for this noble ship were made, the Admiralty have, in 
their more recent plans for genuine steam rams, accepted much 
which they had formerly condemned, and, on the other hand, con- 
demned a good deal of work on which they formerly insisted. Thus, 
the two iron-cased vessels, or steam: rams proper, which are now 
being built—one on the Tyne, by Palmer, and the other by West- 
wood and Bailey, at Millwall—are, though both shot-proof, smaller 
in tonnage and armament, and nearly 100 feet shorter, than this 
gigantic frigate, the Warrior, which is being constructed at the 
Thames Shipping Company's yard. Though great progress has been 
made with the Warrior, the more striking parts of the hull, such as 
the beak and stern, have yet to be built up. Now one only sees 
dimly through the forest of timber which supports the midship part 
of the ponderous hull the really enormous solidity with which it is 
all put together. A perfect net-work of T-shaped iron beams cross 
and recross one another in every direction. The wrought-iron “ box- 
girders” which run throughout the vessel from stem to stern are the 
most powerful things of their kind that have ever yet been made; 
yet all these beams and girders, angle irons, and tie-rods, of which 
the whole hull is apparently built, are mere trifles to the things 
which have yet to be put into her. A whole mountain of teak, 
which half fills one part of the yard, has to be consumed in her outer 
“lining,” while her armour plates lie about in ponderous slabs, 
weighing many tons, each from 16 to 18 feet long, 4 feet wide, and 
44 inches thick. The nose, or cutwater of the vessel is one immense 
slab of wrought iron, about 30 feet long, 10 inches thick, and 
weighing upwards of 17 tons. The screw frame is one piece of the 
finest forged iron, without the slightest flaw of any kind, and weigh- 
ing no less than 44 tons. ‘Till the present work was commenced, 
such masses of forgings were never thought of, even in the con- 
struction of the Great Eastern itself. 

Such an interval has elapsed since we last noticed the plan on 
which this iron Warrior is to be built, that a brief recapitulation of 
her chief dimensions, together with the general principle of con- 
struction, may not be without interest to our readers, more especially 
as it will serve to make clear our description of the progress that has 
already been made. 

Her dimensions, then, are:—Extreme length, 380 feet; ditto 
breadth, 58 feet ; depth, 41 feet 6 inches; and her tonnage no less 
than 6,177 tons. The engines (screw, of course) are to be by Penn 
and Sons, of 1,250-horse power, and of these we shall, on a future 
occasion, lay a separate and detailed description before our readers. 
Their total weight, with boilers, will be 950 tons. For these she 
will, unfortunately, only be able to carry 950 tons of coal, or 
enough for about six days’ steaming. ‘The armament (counting her 
only as a 36-gun frigate), with masts and stores, will weigh 1,200 
tons, and this, with the hull, which is to be no less than 5,700 tons, 
will give her a total weight, when ready for sea, of about 9,000 tons 
in all, or the weight of the Great Eastern when launching. With 
the tine lines and immense horse-power of the Warrior, a speed of 
not much less than 15 or 16 knots an hour is anticipated, so that 
should her commander, in case of any emergency, choose to use her 
as a steam ram, he could literally drive his ship straight over a 
whole fleet of three-deckers, without a chance of being injured by 
their broadsides in closing. That the Warrior will enjoy almost a 
perfect immunity from the heaviest shot and shell will easily be 
understood when we briefly point out the tremendous strength with 
which she is constructed. There is no external keel, but an inner 
kind of girder, which acts as a keelson. This is formed of immense 
slabs of wrought strap iron an inch and a quarter thick, and three 
feet six inches deep. To it are bolted the ribs—massive wrought 


iron T-shaped beams an inch thick, and made in joints five feet long 
by two deep up to five feet below the water line, where their depth 
is diminished so as to form a deep ledge or angle, on which the armour 
plates and their teak lining rest. These immense ribs, except where 
the portholes intervene, are actually only 22 inches apart. Above 





the keelson, and inside the ribs, are the five box-girders we have 
already mentioned, which go the whole length of the ship, from 
stem to stern, and from which spring diagonal bands, tying every rib 
together. The orlop deck is of wood, and 24 feet above the keel; 
the main deck is of iron, and cased with wood, and nine 
feet above the orlop; the upper deck will also be of wrought iron, 
cased with wood, and seven feet nine inches above the main. 
All these decks are carried on wrought iron beams of the most power- 
ful description, to which both decks, and ribs, and all are bolted as 
in one piece. The “skin” of the ship, as it is termed, which covers 
all these ribs on the outside, is also of wrought iron, an inch and a 
quarter thick, under the bottom, to nearly one inch thick up to the 
spar deck. From five feet below the water line up to the upper deck 
comes, in addition to this, the great armour of teak and iron over 
all. This is formed of a double casing of the hardest teak, 18 inches 
thick, with the beams laid at right angles to one another. Over 
these again come the plates of iron we have already mentioned, so as 
in all to case the broadside of the vessel with 20 inches of solid teak 
and five inches of the very finest wrought iron. This tremendous 
coat of armour, however, is, of course, not intended to cover the 
whole of the vessel. Indeed, with such an entire casing it could 
scarcely float at all. Only the broadside, or about 220 feet of the 
whole length, is so protected. The stem and stern have no armour 

lates, but are covered with iron plates 1} inch thick, and lined with 
24 inches of teak. ‘To compensate for the armour, both the stem and 
stern are crossed and recrossed in every direction with water-tight 
compartments, so that it is almost a matter of perfect inditlerence to 
those on board the Warrior in action whether they yet riddled with 
shot or not. It is, of course, needless to say that the whole vessel 
is subdivided in some 20 places by wrought-iron water-tight bulk- 
heads of the most solid description, Those which cut off the stem 
and stern from the armour-coated portion of the ship are cased with 
teak and armour plates below the water line, exactly like the broad- 
side of the vessel. Thus, supposing it possible that both stem and 
stern could be shot away completely, the fighting portion of the 
vessel would remain as complete and as impenetrable as ever, still 
opposing 20 inches of teak with 5 inches of wrought iron to eve 
shot. ‘The bows, as the spot where the whole force of the shoc 
must be received in case of the vessel ever being used to run down 
an enemy’s ships of war, are strengthened inside with a perfect web of 
ironwork. No less than eight wrought-iron decks, an inch thick, 
stretch back from this part to the armour plates, as well as supports 
and diagonal bracings innumerable. In the first design sent in to 
the Admiralty . ! the Thames Shipbuilding Company, the shape 
proposed for the bows of the vessel was exactly after the outline of 
a swan’s neck and breast when swimming, and thus the point or beak 
intended to strike an enemy’s vessel was the “breast,” which was 
placed under the water line in the ship’s bows. In the Admiralty 
model, and of course that on which the Warrior is built, the bows 
form an obtuse angle, the point of which is justlevel with the water, 
and called the “nose.” This peculiar shape, however, it is intended 
to conceal under the usual cutwater, though the Admiralty have 
very wisely abandoned the idea which they at first entertained of 
concealing the true character of the vessel by such a stale device. 
In the “rams” proper which have since been ordered at Millwall 
and Newcastle, the form of the swan’s breast is adopted, but both 
these vessels are, unlike the Warrior, more especially designed for 
running down vessels than for fighting them. 

Through the entire length of the Warrior run two longitudinal 
bulkheads between the sides and the inner portion of the vessel, 
which are termed wings, and serve as a means of communication. 
Inside these wings are placed the coals, while te chief magazines 
are further secured again by having the water tanks inside these 
bunkers. Since the vessel was commenced, also, the Admiralty 
have ordered the hull to be still more strengthened by the addition 
of three broad girders passing beneath the armour plates on both 
sides, from stem to stern. 


The whole of the framework of the armour-coated portion of the 
ship is now erected, and the stem and stern are in rapid course of 
construction. ‘The number of guns to be carried on the main deck 
is to be 36, of which 30 are under the armour coating, and the rest 
fore and aft. It is not yet positively decided, though we believe 
there is little doubt that there will be either 30 or 36 broadside guns 
on the upper or spar deck as well, making her a 60 or 70-gun 
frigate. All these pieces of ordnance are to be Armstrong's longest 
range guns, and throwing shot of 100 1b. weight. 

In the course of two or three weeks more the framework of both 
stem and stern will be up and bolted together, and by that time the 
ribs of the midship section will be covered with their iron skin, 
and the double planking of teak commenced. As a matter of 
course, the armour plates will not be bolted into their places until 
after the Warrior is launched, when this part of her equipment will 
most likely be completed in the Victoria Docks. All the plates are 
dovetailed at the edges into one another, and fastened through the 
teak and iron into the inner ribs of the ship with bolts, which are 
counter-sunk outside, so as to have their heads level with the surface 
of the plate. ‘The total weight of the plates required for the vessel 
is 1,000 tons. 

‘These monstrous slabs of armour are formed of scrap-iron, with 
a certain proportion of puddled bar-iron, which makes a mixture of 
almost unyielding toughness. Some of them taken to Portsmouth 
have been subjected to the most severe tests, in order to ascertain 
their capacity for resisting shot and shell, and the remnants of these 
plates are now at the works at Blackwall. They were fired at by 
68-pounders, at a point-blank range of 200 yards. The massive shot 
even at this short distance have failed to penetrate the iron, though 
they have dinted it to the depth of 1}, or, in some cases, 2 inches. 
Six of the shots struck within a circle of almost less than two feet 
diameter. Each after the second shot (which, of course, more or 
less broke the fibre of the iron) tore a narrow circular fissure or 
crack outside the mark of the diameter of the shot dint, until at the 
sixth shot, in almost the same place, the plate was broken and torn 
apart. What the effect of such a battery would be if the plates 
were backed up with the double beams of teak it is difficult to say, 
but it shows that the mere slabs of iron alone would be quite ineutt: 
cient to resist a concentrated broadside of 68-pounders at close 
range. At the same time it must be borne in mind—tirst, that six 
such heavy shots are never likely to strike all in the same spot; and, 
secondly, that the Warrior will herself be armed with the heaviest 
guns in the world, which have suflicient range to enable her to com- 
mence her action with an enemy at least four miles distant. At two 
miles she herself will be to the enemy out of range for all practical 
purposes, even for the heaviest smooth-bore guns yet used in any 
navy, and at 1,000 yards distance a 68-pounder shot scarcely dints 
her iron sides to the depth of half an inch. In fact, every possible 
contingency seems to have been provided against for her security, 
except the probability of her rolling in such a manner as to be in- 
capable of using her guns in anything of a seaway. Everything 
seems to presage that she will unquestionably be a tremendous 
roller, unless the Admiralty adopt some such precaution in the way 
of double bilge boards outside as are used by the north country 
pilot-boats. With these she may be rendered stiff enough ; without 
them, especially now that the Admiralty have determined in placing 
her engines rather high in her, the weight of her top hamper may 
be so great as almost to endanger her safety in a heavy sea. 





American Srrucrures.—In the case of the Pemberton Mills, 
which fell on the 10th inst. at Lawrence, U.S., destroying the lives 
of 100 of the 700 workpeople then at work, a local paper says :—“ The 
building was never considered to be as staunch as it ought to have 
been. fe was built about seven years since, and was then thought 
asham. Indeed, before the machinery was put in, the walls spread 
to such a degree that some 22 tons of iron plates were put in to save 
it from falling by its own weight. From the best information that 
can be now gathered, the building ap to crumble and fall from 
the eastern corner or end towards the Duck Mill. It fell inwards, 
as if powerfully drawn that way.” 








Jan. 27, 1860. 
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Fig. 1 is an elevation and Fig. 2 a transverse section of a shearing 


and punching machine, the invention of Charles De Bergue, of | 
| in England so much as the dull monotonous existence to which he 


Dowgate-hill, City. 

The framing is constructed of two cast iron frames A and A», 
firmly bolted together, and being so shaped as to enclose between 
them the rocking piece or lever B, of cast iron, and formed with a 
hole or opening & This rocking piece vibrates on an axis C, the 
motion being communicated by means of an eccentric D, through 
the train of wheels KE, F, G, H, from the fast pulley I upon the 
tubular axis h of the pinion H. the axis A itself revolving loosely 
upon the eecentric shaft D*. The wheel E is keyed upon the axis 
D*, and the pinion F and wheel G upon the intermediate shaft K. 
H* is a fly-wheel keved upon the tubular axis A, and L is a loose 
pulley on the shaft D*; M is an eccentric block or slide working 
within an opening in the rocking piece B, and allowing the necessary 
vertical play ; m, m, are side cheek plates bolted on to retain the 
block M in position; B« is the punch-carrying end of the rocking 

iece; N is the punch carrier, and O the punch itself; O* is a punch 
io or die fixed to the framing, and R is a forked projecting arm 
likewise fixed to the framing for preventing the work rising on the 
withdrawal of the punch. S is the movable pin or pointer, sliding 
vertically in a socket at the extremity of the adjustable arm or 
carriage T, s being an adjusting ring and screw for limiting the fall 
within the socket. ‘his pin or pointer is intended to be an index of 
position of the work to be punched, and may be applied to punching 
machines, in or upon any part thereof near to the punch, its object 
being to ensure the holes to be punched being made in their exactly 
intended position, and more particularly where a series of holes are 
required at an exactly equal gauge or distance apart. By means of 
a template, or otherwise, small central punch marks are first to be 
made in the work in the centres of the holes intended to be punched 
by the machine, and before the work is offered to it; and it is only 
necessary to place the work so as to bring each small punch-mark 
successively to correspond with the pointer, that is to say, so that 
each mark may successively be immediately under the pointer when 
the several holes to be punched by the action of the machine will be 
(successively) formed in their true and intended position, without 
depending so much as heretofore upon the skill of the workman for 
this purpose. 

It will readily be understood that the pointer indicates or occupies, 
at each operation of the punch, a position in advance of the actual 
hole to be punched. For the purpose of assisting the finding the 
proper position of the work as above described, the working end of 
the punch is furnished with a small obtuse point rising from the 
centre of its flat surface, and this adjunct will also be found ex- 
tremely useful when punching holes in irregular positions, and when 
the index pointer S cannot be advantageously employed. B? is the 
shear-carrying end of the rocking piece; U is the moving shearing 
cutter fixed to and carried thereby; and V is the stationary shearing 
cutter fixed to and carried by the framing. The manner of mounting 
the cutter is clearly shown in the Figs. 1, 4, and 7. 

It should be noted that the tools employed with this machine will 
be caused to act in a slightly curved course or direction, which it is 
found unnecessary to correct or change into a perfectly straight 
course or direction, as is effected by the slides or guides for the 
purpose, which are employed in the machines ordinarily in use. The 
punch should, however, be so mounted as that its working face or 
end may be presented or brought down flush or evenly upon the 
plate or work to be punched, or nearly so, and the late or work 
should be so placed as to coincide with a plane that would pass 
through the axis C, or nearly so, in order that the curved path 
traversed may deviate as little as possible from an actually straight 
path. And the shearing cutters, likewise, should be correspondingly 
mounted, that is to say, so that within the limits of their action the 
curved path traversed by the moving cutter may approximate as 
nearly as may be to an actually straight one. 





Frencu SreamMers on tHE Danuse..—The Salut Public of 
Lyons states that the idea, several times brought forward, of 
having a line of French steamers on the Danube, is about 
to be realised. The Servian Government at Belgrade, the 
point where that river ceases to be exclusively Austrian, 
appreciating the advantages to the country of opening fresh 
lines of communication with Western Europe, has granted con- 
cessions of great importance to a French company, in order to 
have a special line of steam navigation from Belgrade to Galatz, 
the port where the maritime navigation begins. This line, which 
would serve the rich provinces on the banks of the Danube toa 
distance of 900 kilométres (§ths of a mile each), would doubtless 
be very pretitable. A French company which should establish 
steamers on that part of the Danube could not fail of success. 
Such a company will, it is said, be amalgamated with the 
General Lyonnaise Steam Navigation Company, which has so 
long struggled with so much energy, but unfortunately with so little 
success, on the Khone and the Saone, against differential tariffs, the 
navigation dues, and other charges. The general company will not 
abandon the line it already serves from Marseilles to Paris by the 
Rhone, Saone, and canals; but will only devote a small part of its 
material to it. ‘The remainder will be successively removed t the 
Danube as the wants of that line may require. 


| 
| 
| 


INDIAN ENGINEERS’ CLUB. 


Norutnc strikes a professional man from one of the great railroads 


is doomed by his expatriation. In England, each moment brings 
either its duties, pleasures, or opportunities for self-improvement— 
each day adds, by experience or thought, to the value of that great 
talent committed to him by his Maker, his intelligence. His 
occupations, which in England were varied by out-door exercise, 
gave vigour to his physical as well as his mental energies, his posi- 
tion, his education, his tastes, and his ambition being those of a 
highly-cultivated gentleman. Such an one leaves his native land, 
the heritage of his birthright, to seek, in a far off tropical clime, 
that independence and those fancied riches which exist only in the 
imagination of the ignorant and foolish, or in the coffers of a lucky 
speculator. 
He lands in this country full of hope, resolved to be 
‘up and doing 
“With a heart for any fate.” 


Nothing, he was determined, should daunt him; he did not care 


either for heat or sun, and as to cholera, it only attacked the timid, | 


and fever the idle. 

How sadly does experience prove, ay, daily prove, the fallacy of 
such hopes! 
“The young high heart” 


bows down and becomes prostrated, frequently never again to rise, 
when brought into contact with the irresistible influences of a 
tropical climate. 

“What are they?” Ask that poor young fellow prostrated by 
bodily suffering; look at his bright eye, parched lips, dry tongue, 
his limbs and joints racked with pain, tossing to and fro, oppressed 
with the irritable restlessness of fever, and tormented with the buzz 


and sting of myriads of insects, that a slowly moving punkah will | 


not disperse. 
Where is he? In a low room, close to suffocating drains, such as 


| are never seen but in Eastern cities, he imbibes with every breath 


the very elements of disease—no gentle hand tends his head, no | 


woman's care brushes the moisture from his brow ; there is no one 
to give him a drop of cold water but a sleepy, indolent servant, 
utterly removed from him by race, sympathy, and feeling, who will 
take it probably from the first puddle he meets with. 

We say again, ask such an one what are the influences of the 


climate? and his reply will be “ Resistless, deadly.” Trace even | 


yet a little further; look at the wan face becoine so thin and pale 


by sickness that even his own mother, could she see him, would | 
hardly recognise in him the joyous, hopeful son who had left her | 
but a few months before. A little while longer and his troubles will | 
have ceased, his last thoughts will probably wander to his earlier | 


impressions, and he may, in the low delirium caused by excessive 
exhaustion, sink into his last long sleep, “babbling of green 
fields.” 

We have not drawn an ideal picture, the illustration is not highly 
coloured—it is simply true. 

We have called attention, however, to the subject in the hope of 
exciting the heads of the profession to do something by way of ex- 
ample, and moreover to put an end at once and for ever to such a 
state of things. An engineer comes to Calcutta sick, his only refuge 
is an hotel the prices of which are ruinous, or else a lodging-house, 
most probably with the sick-room on the ground floor. Again, 
business calls a civil engineer to Calcutta for a few weeks, his re- 
maining here is compulsory ; the same objection may be taken: un- 
der any circumstances, the evenings of his life in India are compara- 
tively a blank, and who can tell in those hours of monotonous 
existence, what glorious aspirations for the future are utterly lost, 
from the want of ordinary companionship and sympathy, the loss of 
which, in this country, is frequently destruction. There are literally 
no amusements for a young man in Calcutta, or none congenial to 
him who has recently left England, with all her old associations 
clinging to his heart; and in this vast city of palaces, he may die 
and be buried without his neighbour hearing of his illness, the only 
record of the fact being the burial register, and an indent sent to 
England for a new engineer, salary , vice Mr. So-and-so, 
deceased. 

We have been drawn into these observations from the knowledge 
of their truth, and moreover from a conviction of there being, to a 
certain extent, a relief to a moiety of the evil. There are enough of 
the profession in Calcutta and the neighbourhood to establish a 
first-rate club, which could be available for the sick and those re- 
quiring a temporary residence in Calcutta, and which could supply 
mofussil members with necessary articles of consumption procurable 
at wholesale prices from England. A few rupees monthly from each 
member would secure a first-rate house in a healthy neighbourhood 
which should be commodious, and, above all, well lighted at night ; 
chess, billiards, backgammon, all the periodicals of the day, 
especially those on engineering topics, should be always on the table, 
and eyery encouragement should be given to advance the social 
status of the institution by popular lectures, soirees, &c. ; the theory 
that man cannot meet in social intercourse without drinking or 
gambling has long since been exploded. 

We have presumed to throw together these remarks in the hope 





of their meeting a response in the minds of those capable of further- | 
| 360 miles long, and Messrs. Peto and Co. are contractors. 


ing our views in the matter. A small donation of a few hundred of 





rupees from those capable of giving, and a monthly subscription 
from each mofussil member, would put the institution beyond a 
doubt before the next hot weather. In this hope we leave the subject 
to the earnest and kindly feelings of all of the profession in India, 
merely saying that we shall be only too glad to hand over the 
names of the gentlemen and of their donation and subscription to 
any committee that may be formed on the subject.— Calcutta Engi- 
neers Journal. 


CHAIN-CABLES.—Mr. J. Elphinstone has given notice in the House 
of Commons that, on an early day, he would move for a committee 
to inquire into the manufacture of chain-cables for the merchant 
service. 

ForeiGN AND CoLoniaAL Jotrincs.—An effort is being made to 
renew the project, which has lain some little time in abeyance, for 
the completion of the railway surveyed some years ago between 
| Halifax and Quebec, and which has partly been constructed by the 
colonists, who seem to have exhausted their resources, for they 
decline to go on further without aid from the imperial treasury. It 
appears that the length of line not completed amounts to 450 miles, 
and itis contended that when that is done the advantages will be so 
great and various as to warrant the application which is being made 
for Government assistance. In the first place, it is alleged that a 
| complete line by this route would render the colony independent, as 

far as its communication with Europe is concerned, of the United 

States; that it would also accelerate the delivery of the Canadian 

mails and dispatches at least thirty-six hours in advance of the 
| present route through the United States; that it would render 
Canada accessible from England at all seasons in ten days, and link 
together the three provinces of Canada, New Brunswick, and Nova 
Scotia, and give them access at all seasons through the port of 
Halifax, which is nearer to Europe by 400 miles than any other in 
| America. It would open up for colonisation and settlement, by 
| emigrants from the mother country, upwards of fourteen millions 
of ungranted lands, principally in New Brunswick, and very fertile. 
The expenses at present borne by the Imperial Treasury for the pre- 
servation of British North America, amounting to £420,000 per 
annum, would be saved. The previous surveys, it is shown, prove that 
the route is practicable, and all that is required, it would seem, to 
render this desirable communication perfect, is a grant of £60,000 
per annum, with the land, by the Colonial Governments, and a 
subsidy of £60,000 for the conveyance of mails, military stores, and 
troops by the British Government. The estimate for the cost of the 
line is £3,500,000, at which sum tenders from responsible contractors 
have been received.—The French Ministers of the Interior, Finance, 
and Agriculture, in execution of the letter of the Emperor of the 
5th of January, have prepared projects, to be submitted to the 
| Council of State, for clearing and draining uncultivated lands and 
| marshes belonging to parishes, estimated to amount to 2,790,000 
| hectares. The ministers propose in their reports that advances be 
| made by the State for the execution of these works. The advances 
| to be limited to 10,000,000f. Towns and villages to be able to acquit 
themselves of their liability for the money advanced by ceding the 
| moiety of the ground cleared.—A large number of valuable magne- 
| tical and meteorological instruments have been forwarded by the 
| Government to Sydney, New South Wales.—By a recent decision of 
the Emperor Alexander, the principal medical officers of the Russian 
navy are to be sent abroad for two years. During that time they 
are to visit not only the most celebrated hospitals in Europe, but 
also the principal ports of France, England, and Holland, in order 
to study the organisation of the European fleets as regards hygienic 
and medical arrangements.—A project has been set on foot for 
establishing sibmarine telegraphic communication between Spain and 
the Philippine Islands.—Railways are, through a new arrangement 
made by Sir Morton Peto, likely to advance rapidly in Denmark. 
The Danish government propose to continue a line which is in 
active operation between Cheapinghaven and Korsor over Fyen, 
the next step to begin at Nyboug, thence to Odense, thence to 
Middelfort, so by a steam-ferry over the Little Belt to a 
station which shall communicate on the one side to the 
South Jutland border, and on the other shall run north- 
wards up to Aalborg. At some future time this will doubtless 
be continued to the Skaw. Meantime a bill will be laid before the 
South Jutland Chamber to take up the line at their border, and 
carry it on to the South Schleswig line, which again runs to Ham- 
burgh, and so forward. In this manner there will be a complete 
| stretch of iron communication all the way through the heart of 
| Jutland, from Aalborg to Hamburgh.—The United States Govern- 
| ment have contracted with the Liverpool, New York, and Phila- 

delphia Steamship Company for the carriage of the mails, formerly 

taken by the Collins steamers, for the rest of the winter.—It is said 

that a description of the new leviathan steam-frigate Warrior, 

which recently appeared in the Zimes, has closely occupied the at- 

tention of the Emperor Napoleon, who transmitted the article, with 

his own marginal notes and interrogatories, to the dockward autho- 

rities at Toulon, with a view to ascertain their opinion as to the 

chances of a conflict between such a vessel as the Warrior and his 
own new blindées frigates.—The Turkish Government have given 
| out the concession for the railway from Constantinople and Smyrna 

to Mr. Landon, who has paid the caution money. The line will be 
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TO CORRESPONDENTS. 


*,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

ATERAGRAM.— We have a letter in our publishing office for this correspondent. 

J. A.—We would not do it ourselves, and therefore cannot advise you to do it, 

J. M. S.—Write to Mr. Glyn; no doubt, if the paper be published, he will send 
you @ copy. 

CoMPRESSED Hay.—JWill “ VM. R.” be good enough to forward us his name 
and address ? 

R. M.—We do not think the Lectures to which you refer are printed in extenso, 
but abstracts are prepared. If you address yourself to the Rev. Mr. Barlow, 
the secretary, in Albemarle-street, you may obtain the information. 

G. F. C.—Certainly there is no particle of matter at rest in a revolving body 
such as a top, though in a metaphysical sense you can imagine a point where 
there is no motion. 

Guiana.—You can patent a new combination of known appliances, but we 
question whether you can patent what you propose. It would appear in your 
statement, which is very vague, to be a colourable evasion of existing patents. 

R. E. (Newcastle).—Send 2s. in stamps to Mr. Bennet Woodcroft, at the 
Patent Ofice, Southampton-buildings, and no doubt you will receive the 

patents by return of post. 

H. E. E. M.—Jn your circumstances, we would not advise you to take out a 
patent for the invention, There have been several brought ovt lately, and it 
would cost you much labour and some money to introduce your plan, We 
have destroyed the sketch. 

O. J. (Bristol).—** Fall upon Weale’s Rudimentary Treatises,” published by 
Lockwood, Paternoster-row. Spon, in Bucklersbury, also publishes a book, 
“Hann and Gener on the Steam Enyine,” which has been recommended Jor 
beginners. 

G. G.—We do not know of any library whence engineering books can be 
borrowed, At the Patent Office Library, in Southampton-buildings, you may 
(if you can manage to get into it) peruse many valuable works ; but whether 
the books named by you are there, we cannot say. 

C. K.—IJ/ you inserted as an advertisement the facts simply stated as in your 
note, you would no doubt have applications and suggestions in reply. We 
cannot give you better advice. We do not think that with your qualifications 
you will find any difficulty. 


INCRUSTATION IN BOILERS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your correspondents inform me if superheated steam is of 
any use for the purpose ot getting incrustation off a fixed Galloway boiler, 
using water at times slightly saline; and what would be the best method 
of applying it ? A SUFFERER, 


MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS, Tuesday, Jan. 31, at 8 p.m.—No. 1015.— 
“Upon the means of Communication in the Empire of Brazil, chiefly in 
reference to the Works of the Mangaratiba Serra Road, and to those of the 
Maria, the first Brazilian Railway,” by Mr. E. B. Webb, M. Inst. C.E. 

Socirty or Arts, Adelphi, Wednesday, Feb. 1, at 8 p.m.—‘* On the 
Arts and Manufactures of Japan,” by Dr. Macgowan. 

CIVIL AND MECHANICAL ENGINEERS’ Society, St. Thomas’s School-rooms, 
Arbour-street, E., Wednesday, Feb. 1, at 7.30 p.m.—‘‘On Foundations,” 
by Mr. G. W. MacGeorge. 

Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD Luxton; all other letters and 
communications to be addressed to the Editor of THR ENGINEER, 163, Strand, 
W.C., London. 
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ENGINEERING AND TOWN DRAINAGE. 

In his opening address at the Institution of Civil Engineers, 
Mr. Bidder called attention to the prevailing practice of 
subverting the cesspool system, and of introducing out- 
fall sewers. Like many other controversial points, this 
was raised by Mr. Bidder with the avowed object of pro- 
voking discussion upon it—a purpose than which none 
could be more laudable. Mr. Bidder has strong views of 
his own, a circumstance of which he did not fail to warn 
his auditory; but whatever he may say as an engineer 
must carry with it great authority notwithstanding. We 
must regret, therefore, his assertion, purporting to be 
founded upon recent investigations, that “in towns ampl 

supplied with water, the sewage contains very little, if 
any, fertilising quality; certainly none of commercial 
value.” If Mr. Bidder meant that it would not pay to 
collect and distribute town sewage as if it were guano, we 
can understand him; but not so if he denies that the dis- 
charge of the metropolitan sewers, if directed upon unpro- 
ductive lands, would enrich them to an extent sufficient to 
yield good crops. We are aware that Mr. Bidder’s views 
are those which civil engineers generally have found it 
convenient to adopt; but a practice mach older than the 
Institution of Civil Engineers itself has borne testimony 
to the fertilising quality of liquid town sewage. Without 
going back to the authority of Lord Bacon, who showed 
that even fresh water, especially if descending from fruitful 
uplands, “ maketh an excellent improvement both for corn 
and grass,” we may refer to the irrigation with liquid 
sewage of the barren sea sands between Musselburgh and 
Leith, near Edinburgh. This was effected in the year 
1819, and thirty acres of absolutely waste sands, of no 
value, growing only a few whins and rank grass here and 
there, were rendered capable of producing four or five crops 
of grass — their rent being now from £13 to £22 
anacre. Other lands between Edinburgh and Portobello 
had been previously watered with the liquid sewage of the 
first-named town, and the results attained were nearly as 
extraordinary. The case of these lands—the Craigentinny 
meadows—is one of such import, that we cannot do better 
than quote the following from the report of the Sewage 
Commission of 1857:—‘*The Edinburgh meadows afford 
the largest instance in Great Britain of the application of 
sewage by gravitation. ‘The operation has been carried on 
over some of these meadows for more than sixty years. 
They comprise in all about 325 imperial acres, and receive 
the sewage of about one half the city of Edinburgh, that 
is, of something like 80,000 people. The crops, almost 
entirely grass, are of the richest description, as may be 
judged from the fact that they are sold by auction every 
year at an average of from £20 to £30 per imperial acre. 


Of the value of sewage application in this case, no doubt | invention, for which a 
The works were undertaken in the first | tion. Without under 


can be raised, 





instance solely with the view of profit, and they have 
answered so well that the meadows, some portions of 
which were formerly barren sea-saud, are now a very 
valuable property.” 

Mr. Bidder even argues that the sewage of towns has 
no practical value because of a natural process of self- 
purification incidental to all running waters. But if, as 
Dr. Letheby has certified on certain occasions, the waters 
of the Thames itself were in a “ high state of putrefaction,” 
what must have been the condition of the liquid sewage 
being discharged into them? If, as was actually the case 
last summer, a three minutes’ immersion in the water of 
London Docks was sufficient to deprive a sailor of life—the 
coroner’s jury attributing death, not to drowning simply, 
but to the foul condition of the water—what must be the 
condition of the sewage itself, but for which the Thames 
should be as clean as it once was when fish sported in its 
waters? Mr. Bidder is unquestionably wrong—altogether 
wrong—in his rstions of the qualities of sewage. Engi- 
neers generally uve wrong upon such matters; at any rate, 
we have practice as well as scientific authority to prove 
that sewage, however much it may be diluted, has fertil- 
ising properties, whilst engineers continue to insist that 
it has not. In 1857 a royal commission was appointed 
to inquire into the best mode of distributing the sewage of 
towns. Mr. Brunel, who had been named to serve on the 
inquiry, immediately resigned, but the other members 
of the commission, including Professor Way and Dr. 
Smith, and even including two civil engineers (Messrs. 
Rawlinson and Austin) found that liquid sewage could be 
advantageously, and in many cases very profitably, applied 
for agricultural purposes. Sewage is so applied at Edin- 
burgh, Rugby, Watford, Rusholme, and Mansfield, and 
the commission reported some very interesting and valuable 
results which had been attained by similar means at Milan. 
These results, especially, proved the agricultural value of 
sewage, for, “although the water used for irrigation 
receives little or nothing of the solid excrement of the 
population, and is so dilute that it is hardly to be dis- 
tinguished by the senses from ordinary stream water, it 
confers upon the land to which it is applied an increased 
value of from £4 to £5 per statute acre per annum, above 
that obtained for land irrigated by streams containing no 
sewage.” 

How we are to apply town sewage to the purposes of 
agriculture is a question; but of its fertilising quality 
there must be no doubt whatever. As long as pure water 
is in itself a manure, every atom of inorganic matter which 
it conveys renders it so much more a manure. ‘The little 
river Tame carries with it, on entering Birmingham, the 
sewage of nearly 300,000 people, and in dry seasons it is 
believed to hold as much sewage as water. Besides water 
and organic matter, that sewage, like most other sewage, 
containes carbonates of lime and magnesia, silicious matter, 
oxides of iron and aluminium, sulphate of lime, chloride of 
sodium, potash, phosphate of lime, and phosphoric acid— 
all elements essential to vegetation, and certainly of a fer- 
tilising quality. It would be strange, indeed, if sewage 
which contains faces, which in turn contain potash and 
ammonia, worth £70 per ton, and phosphoric acid, worth 
£56 per ton, was not worth something commercially. In 
the precipitating processes employed at Leicester, Chel- 
tenham, Croydon, and Tottenham, a large portion of these 
valuable matters pass off in the water which is expelled, 
but even then the deodorisation of sewage is not absolutely 
unprofitable as a commercial undertaking, whilst the 
nuisance of sewage is completely obviated. 

If the deep cultivation which the general introduction of 
the steam plough will give us be not sufficient to preserve 
the fertility of our soil, that result at least will prove that 
our crops are constantly exhausting its vital constituents. 
If we believe, what all science teaches, that there has been 
just so much, and no more, of every element of nature in 
existence since the creation—that, however we change the 
form or combination of primal matter, we can neither in- 
crease nor diminish its total quantity—then we must per- 
ceive that the removal of the fertilising constituents of the 
soil faster than natural agencies can restore them can only 
end in the waste of the substances themselves, and in the 
impoverishment of the land to which they belong. Every 
vegetable growth abstracts a certain quantity of inorganic 
matter from the ground. If the plant decay where it 
grew, it restores what it had taken away. If its fruit be 
consumed as food, its inorganic matter escapes the process 
of digestion, and is still applicable to the soil. But if, as 
is now generally the case, the excreta of great municipal 
populations be swept off into tidal rivers, and thence into 
the sea, the soil which produced the food which produced that 
excreta, is doomed to ultimate sterility. This loss may be 
so gradual, and the benefits of improved cultivation may 
be developed so rapidly, that many of our English heal 
originally well supplied with the mineral salts required for 
vegetation, may remain productive for a longtime. But 
under the old mode of cultivation much of our soil would 
now be fallow but for guano. In Germany and Eastern 
Europe there has been a great decline of fertility ; and in 
the United States, soils originally of great richness have 
been exhausted; and in New England, New York, and 
Virginia, the average yield per acre is rapidly diminishing. 
But for the collection and application of town sewage, 
which Mr. Bidder presumes to say has no value, but which 
contains the very elements of which the soil has been robbed 
—but for this resource, we may be brought face to face 
with a deficiency of food, which, if it be not productive of 
famine, will compel a descent to a lower scale of living, 
and thereby involve a certain moral degradation such as 
that from which only the combined agencies of modern 
civilisation have succeeded in raising a portion of the 
world’s inhabitants. 


THE PATENT LAWS, 


IN another column will be found a letter representing, as 
we believe, the general opinion of patent agents as to the 
system of official examination of applications for patents ; 
the examination being made in order to ascertain if the 
tent is asked, be an original inven- 

g to say as much in plain words, 
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Mr. Cowper skilfully leaves it to be understood that patent 
agents, as a general rule, make such examinations, upon 
all cases placed in their hands, as will leave little doubt of 
the originality and consequent validity of a patent when 
once issued. “ Respectable patent agents”—and the dis- 
tinction is an important one—are, we are told, “ constantl 
advising their clients against patenting inventions in whic 
they have been anticipated by others.” The search and 
examination which have been pro in THe ENGINEER— 
a search and an examination which should result in a moral 
certainty that the invention which had successfully under- 
gone the test was original, and that a patent upon it 
would “hold water” in any court of law—such search 
and examination Mr, Cowper assures us are constantly 
being made, either by inventors or their patent agents. 
Mr. Cowper must excuse us for doubting this altogether. 
He has probably misunderstood “the search and examina- 
tion which we propose.” No patent agent, we are sure, 
undertakes to make such a search unless by special agree- 
ment, and for very much more than his ordinary fee. It is 
not, indeed, his business to do so, nor is he expected to do 
so, although an inventor, his client, may give him credit 
for knowing a great deal of inventions, and perhaps believe 
that, if his own invention be not novel, he, the patent 
agent, can quote off-hand the names of the patentees who 
had anticipated it, together with the dates of their patents. 
We would accuse no patent agent of proceeding, know- 
ingly, with a case which would be invalid by reason of a 
rior invention. It might not be inconvenient to make a 
urried search through Mr. Woodcroft’s abridgments, and 
if he be an obliging man and not too busy, the patent 
agent may do so. The result may reeassure his anxious client, 
but it does not follow that what the patent agent does not 
see in his haste does not exist, and the most confident 
patentee is very often the most unlucky in a court of law. 

Patent agents are, no doubt, a very respectable class of 
men; but it is their business chiefly to prepare patent 
papers en régle, leaving the result to her Najesty’s Com- 
missioners and to Providence, 

If, however, we were to conclude, upon Mr. Cowper's 
assertion as to search and examination, that their cost was 
covered by the ordinary fee of the patent agent, we should 
not anticipate that they would be very expensive if con- 
ducted by officers of the Patent Commissioners. The 
examiners of the United States Patent Office, without the 
facility of printed specifications of American patents (which 
are not published as ours are), are tolerably searching in 
their examinations, as some 1,500 applicants for patents 
who are disappointed every year can testify. Yet the 
United States Patent Office more than pays its expenses— 
with an examination of nearly 100 applications weekly— 
upon a total charge of £6 for each patent issued to an 
American citizen, whilst, if his application be refused, £4 
of this sum are returned to him, There is a board of five or six 
examiners at £500 a year each, and as many assistant ex- 
aminers at £400. Although we do not wish to defend all the 
features of the American patent system, we believe we may 
safely say that the American patent examiners form neither 
an inefficient nor a costly body; why, then, should a 
similar board here? Without, as in America, empowering 
an examiner to reject an application, and to compel the 
applicant to resort to a tedious and expensive process of 
remonstrance, we believe it would confer a great agen 
upon invention and upon patent property if it were made 
the business of an official examiner to discover prior in- 
ventions if possible, and to note the points of resemblance 
upon the specification of the patent about to be issued. In 
such a case, we can perceive no slur on a really new in- 
vention, inasmuch as a really original inventor could 
quickly show the real points of difference, in default of 
which we should be justified in believing his invention a 
“ decided antique.” That the examiners would be in- 
fallible we by:no means suppose, Indeed, their notes might 
be looked for, as a matter of course, on a large number 
of all the patents issued; for the fact that but about 550 
of 2,100 patents, “completed” yearly, survive the £50 
penalty is an indication that the patent agents’ searches 
and examinations are not very thorough, and that a great 
number of old and worthless contrivances are being con- 
tinually re-patented. 

Mr. Cowper, for anything contained in his letter, would 
leave the patent laws as they are. Besides a reduction of 
the oppressive taxes which they now levy upon inventors 
we would have an improvement whereby, without any 
opportunity for favouritism or the exercise of arbitrary 
power, both patentees and the public would have some 
guarantee of the soundness of the patents issuing from the 
Great Seal Office. Patentces would, at least, be protected 
from themselves, akind of protection of which, in our opinion, 
they now stand much in need ; whilst both themselves and 
the public generally would be, to a great extent, protected 
from both designing speculators and ignorant dabblers in 
patents, two classes of soi-disant inventors who have for a 
long time wrought much mischief. 


THE SEWING-MACHINE IN AMERICA. 


THE extent to which the sewing-machine has been intro- 
duced in England bears no comparison to that which has 
been reached in the United States, In the latter count 

95,648 machines, made under various patents, were sol 

during the seven years ending November Ist, 1859 ; 46,243 
having been made in the last year -_ of this period. 
Their manufacture is estimated to employ a capital of 
£500,000, and more than 3,000 workmen, to whom £200,000 
are paid yearly in wages. ‘The first American patent, for 
a machine for sewing, issued in 1842, the special application 
for which the machine was intended being that of forming 
what is called the “ shoemakers’ stitch” in leather. The 
needle was pointed at both ends, the eye being in the 
middle, and whilst the material to be sewed was held in 
clamps, pincers were employed to draw the needle back 
and forth. Nothing further was heard of this machine, 
beyond the announcement of the patent. In 1843, another 
invention appeared, by which small geared wheels were 
made to corrugate the cloth to be sewed, a long needle 
being employed to take the thread through the numerous 
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folds thus produced. This contrivance no merit 

for the sewing of garments, although it is understood to be 

still in use in the manufacture of small bags for the use of 
rs and others. 

In September, 1846, Elias Howe, jun.,to whom a judi- 
cial decision of one of the highest courts in America 
ascribes the sole honour “ of giving to the world a practical 
sewing-machine,” obtained a patent “for forming a seam 
by a combination of the eye-pointed needle and a shuttle, 
in connection with a baster-plate for feeding, also a clip- 
ping-piece for governing the delivery of thread from the 
shuttle.” 

Mr. Howe struggled against ag difficulties in intro- 
ducing his invention, both in the United States and in 
England. Being now a millionaire, he can afford to 
boast that, on his return home from this country, all his 
means having been exhausted, he worked his passage by 
acting as cook during the voyage. His patent having 
been infringed in the United States during his absence 
from that country, he sought employment in a machine 
shop, where he remained until he had earned enough to 
commence suit against the infringing parties. “His own 
means not proving sufficient to carry through his suits, his 
father mortgaged his farm and obtained money to assist 
him. By this means, and the aid of friends, he was 
enabled to establish his claim so completely that, since that 
time, all who manufacture sewing-machines, using the eye- 
pointed needle and two threads, are obliged to pay him a 
tribute.” 

Since the date of Mr. Howe’s patent, nearly 300 others 
have issued in the United States for various minor im- 
provements, but all the sewing-machines made in America 
embody the principle of Mr. Howe’s invention, and that 
gentleman receives a royalty from all the manufacturers in 
the trade. His income from this source is estimated at 
£40,000 for the last year, but his patent will expire in 
September next. 

An interesting article upon the sewing-machine, which 
has recently appeared in the New York Times, informs us 
that ‘“‘ Howe’s machine had but little resemblance to either 
of the sewing-machines made at the present time. In 
his, the needle worked horizontally, instead of vertically, 
as it does with all machines now made. The cloth to be 
sewed was suspended upon pins projecting from a ‘ baster- 
plate.’ In front of the cloth the ‘ pad-plate’ pressed the 
fabric upon the ‘ baster-plate’ while passing between them. 
The first real improvement made upon this machine was to 
change the needle from a horizontal to a vertical action, 
abandon the ‘baster-plate,’ and place the fabric to be 
sewed horizontally upon a plate beneath the needle, and 
move it along with pins and other projections which pene- 
trated the cloth. This mode of feeding the material was 
exceedingly objectionable, because it prevented the free 
movement in the fabric so essential in forming a curved 
seam. Many expedients were devised and tried for ob- 
viating this difficulty, so as to allow the cloth to be readily 
tuned in any direction while forming the seam; this 
object was finally accomplished by Mr, A. 8. Wilson in 
the year 1850.” Further inventions followed, without, 
however, making the sewing-machine all that was desired. 
‘‘Thus far, all the-sewing-machines had serious disad- 
vantages. Among their prominent defects was the inability 
to increase their speed without increasing the size of the 
thread. This rendered them worthless for fine sewing. 
Indeed, it was not only necessary that the thread should 
be large, in order to increase the speed without breaking 
the thread, but the machinery itself must be made heavier 
to work the shuttle, thus excluding them from use in the 
family, and rendering them fit only for the heaviest kind 
of work, in factories, &c. For a long time, the proprietors 
directed their attention chiefly to introducing their machines 
into establishments where coarse goods and heavy gar- 
ments were made. The motion of the shuttle so strained 
upon the thread, that one fine enough for sewing muslin 
could not be used. How to improve the machines, so as to 
make the lock-stitch — and perfectly, and at the same 
time to adapt them to the use of thread fine enough for the 
most delicate fabric, was the great problem to be solved in 
the accomplishment of a complete family sewing-machine, 
Much thought, time, labour, and money were spent in 
efforts and experiments to achieve this desideratum. It 
was finally reached in the summer of 1851 by Mr. A. B. 
Wilson, who invented the ‘rotary hook,’ which seizes the 
loop of the thread when it is thrust through the cloth, and 
passes it around a stationary bobbin containing the lower 
thread, in the same manner that the school-girl passes her 
skipping-rope under her feet. The use of this ‘ rotar 
hook’ rendered it practicable to make the machines muc 
lighter than previously, and secured the long-desired object 
off making the lock-stitch in a perfect manner with ra- 
pidity, even while using the finest thread on the in0st 

elicate material. At once it became a family sewing- 
machine. This improvement is one of the most important 
features in the sewing-machines of to-day. The shuttle 
machine, however, has subsequently been made lighter, 
and so improved as to carry a fine thread, but it will not 
work with that rapidity which is attained by using the 
‘rotary hook.’” 

“Some five or six patents were granted for different 
modes of making the ‘chain stitch,’ but this class of 
machines did not assume a practical form until the year 
1851, when Grover and Baker obtained a patent for form- 
ing a double-loop stitch, by means of two needles, one 
working vertically and the other horizontally. Various 
improvements have been added to this machine, and now it 
is one of the most quiet and simple ones in use. It is 
adapted to both the finest and coarsest thread, and to sew- 
ing the lightest as well as the heaviest of goods. This 
double-loop stitch requires more thread for a seam than 
the lock-stitch, and the loop being formed on the under side 
of the cloth, it leaves a ridge along the seam on that side. 
Owing to these facts manufacturers of clothing object to 
machines that make this stitch ; yet some persons prefer it 
for ents that require washing, because of the elasticity 
of the seam.” 

The general introduction of the sewing-machine in the 
United States dates from about 1853. 





“They are now common in the family, and fully supply 
the wants of the needle in the household, and have become 
indispensable to the dressmaker, tailor, seamstress, and 
manufacturers of ready-made clothing, shirts and collars, 
skirts, hats, caps, ladies’ gaiters, boots, shoes, harnesses and 
upholstery ; and every other manufactory where the needle 
and thread are used has been benefitted by this invention. 
Many new branches of industry have been created, and 
their pursuit rendered highly remunerative. A shirt manu- 
factory in New Haven uses 500 of the lock-stitch machines. 
In Troy, and vicinity, upwards of 3,000 of the same class 
of machines are employed in making shirts and collars. 
The time saved in manufacturing different articles of 
clothing is an important item. The sewing upon a gen- 
tleman’s shirt can be accomplished with ease in one hour 
upon a first-class sewing-machine. It would take fourteen 
hours of close and weary application to do the same by 
hand. A pair of trousers can be made in one hour by the 
machine, that would take a smart seamstress five hours to 
make. A frock-coat, requiring seventeen hoars of constant 
work by hand, can be made with a machine in three hours. 
Seams of considerable length are ordinarily sewed with the 
best machines at the rate of a yard a minute, and that, too, 
in a manner far superior to hand-sewing, besides being 
more healthy for those engaged. Saving of time, supe- 
riority in work, and healthfulness, are three strong com- 
mendations. Contrary to the predictions of many on the 
first introduction of sewing-machines, the sewing-girls— 
those whom necessity compels to earn their livelihood b 
the use of the needle—have been greatly benefitted by this 
invention. Thousands of them have found better remu- 
neration and lighter toil. It is no uncommon thing for 
those who, toiling night and day, could earn only one or 
two dollars per week, to now receive from three to ten 
dollars per week for operating a sewing-machine two- 
thirds as many hours, and with lighter labour. Indeed, 
many girls ao own their machines have earned more 
than ten dollars per week.” 

These particulars of the progress of a most useful in_ 
vention in America cannot fail to be interesting in Eng- 
land, where there is an equally extensive field for its 
application. Ifthe owners of the various sewing-machine 
patents here, instead of constantly plotting against each 
other, had devoted their energies to the practical intro- 
ductions of their inventions, we might now be reaping 
great advantages from their use, As it is, it may be a 
long time before the needle-women of England are emanci- 
pated from the drudgery of a system, under which they 
must endure an amount of privation and suffering hardly 
less than Hood has described in his “ Song of the Shirt.” 


THE CRYSTAL PALACE. 


SociaL progress is an anomaly, though a great fact. It 
exists surely enough, or all our most cherished notions are 
false ; but whilst, in individual instances, it advances by 
great starts, in the aggregate it seems to keep to the old, 
quiet, imperturbable pace. This aggregate advance keeps 
on, despite local disturbances and partial failures. We 
look with melancholy interest on the buried cities of a long 
past civilisation in the new world, but we see a far more 
vigorous and wide spread social development on the same 
continent, in which we are fain to think there are anti- 
septic influences that guarantee from the old decay. We 
look with reverential wonder on the ruined architecture 
and mutilated marbles of ancient Greece, and recite the 
story of her painters with generous envy; but we are 
intent on simultaneously rivalling the grandeur of her art, 
and repudiating the esotericism which undermined her 
existence, that we may demonstrate that great problem of 
modern civilisation—the permanent stability of the state 
through the equal and highest wellbeing of all its members. 
We regard with almost filial reverence that mighty power 
which contributed something to the foundation of our own 
constitution, and admire its military omnipotence and its 
Augustan glories. But in its “decay and fall” we see the 
working of no imperious necessity—the action of no ani- 
versal law. ‘The seeds of its decay were corruption and 
injustice ; and we hope we are developing in the world’s 
advancing life the glories of Rome without her defects, and 
that we shall still see a re-embodiment of her magnificence 
without her decay. 

Yet even this slow and gradual aggregate advance needs 
pioneering, and we are indebted to men of genius, or nerve, 
or public spirit more than ordinary, for the performance of 
this most needful duty. The world has had its Galileo, the 
martyr of science; its Loyola and Luther, the champions 
of opinion; its Bacon, the founder of a new philosophy ; 
and a host of their compatriots who have placed themselves 
in the van of opinion, despite the disabilities to which such 
leadership is ever exposed. 

Our world at least seems now to have become too far 
developed, and all its interests too complex, for individuals 
to stand out in the old Galilean or Lutheran relief. Joint 
effort now seems the only power capable of struggling with 
the difficulties of any great practical move a-head. It is 
no wonder that such effort meets the fate that has ever 
awaited innovation, whether for good or ill. Naval archi- 
tecture is just now in this condition. A bold step has been 
made in advance, and quite beyond the range of accustomed 
thought and action in naval matters. The world never 
saw a Great Eastern before, and unless her fortune 
change for the better soon, it will be a long time before it 
sees another. Her capacity and capability do not quadrate 
with any existing commercial usages, and new circum- 
stances have to be created favourable to the new ship before 
she can fall into her place. How soon matters will aceommo- 
date themselves to the new demand we cannot tell, for the 
naval rut is as hard to get out of as any other, no doubt. 

The Crystal Palace seems to be another of those great 
tentative efforts pioneering us to new ground ; but one for 
whose mission society was not quite prepared. The Great 
Exhibition and its success seem to have created the idea 
that the advent of good taste and refinement had really 
come with the masses of the people, and that they were 
ready permanently to appreciate the caterings of the 
Crystal Palace people. The dream has, however, been dis- 








pelled. Its magnificent reproductions of ancient art, its 
recherché collection of modern useful and art manufactures, 
with its glorious gardens to boot, are not sufficient to at- 
tract a paying constituency. All the efforts of managerial 
skill have failed to make them doso, Music in its divinest 
forms has formed but a temporary and insufficient adjunct 
to the unrivalled permanent attractions of that grandest of 
palaces of refined pleasure. It is with a feeling of profound 
humiliation that we now see the showman take possession 
of that noble structure. The whole day seems there 
now to be divided between the attractions of Mr. 
Pepper’s illustrated lecture, the screams of Punch, 
the tricks of a French clown, the performances of 
the Chantrill family, the antics of trained do 
and monkeys, the feats of a performing elephant, the 
grimaces of “an inimitable nigger,” winding up with 
grotesque shadows on the great curtain. We « not 
know whether Punch ever enters the Pompcian court and 
revels in his refining performances under the shadow of 
classic ornament, nor can we say whether his niggership 
and the monkey performers disport themselves amidst the 
monuments of a still earlier civilisation. However, Punch 
is unquestionably in possession of the Crystal Palace, and 
we realise at last the meeting of the sublime and the 
ridiculous in their profoundest forms. It must be matter 
of mortification and grief to every one interested in our 
social progress that this grand experiment has failed. 
The showman still, evidently, holds his own, and is a suc- 
cessful competitor with beauty and nature. The dream so 
fondly indulged, and here so magnificently carried out, that 
English society in the metropolis had in the mass got beyond 
the tastes of semi-barbarism, and were longing for higher 
and purer forms of gratification, is here rudely dispelled. 
The conclusion is inevitable that the masses of the metro- 
politan population are not prepared for the new order of 
things the Crystal Palace was to initiate. The scheme is 
considerably in advance of the popular requirements, and is, 
indeed, one of those adventurous efforts after advancement 
so often doomed to disappointment. 

To us there is nothing miraculous, or even strange, in 
this unfortunate result. It is only over-sanguine spirits 
that could imagine people by the million were about to leap 
at one bound from the love of showmanship to the love of 
the beautiful in natare and art. The space between the 
metropolitan tea-gardens and the Crystal Palace is too 
wide a gulf to be passed with the instantancousness and 
spontaneity that the palace builders seem to have pre- 
supposed. Has it ever occurred to any of these san- 
guine philanthropists, that, after all our boasted im- 
provements in education, and especially after all the 
efforts made to spread art-instruction, how very little 
has really been effected in the aggregate? It is true 
that in our art-schools we have some 72,000 persons under 
instruction, and that a foundation has been laid for a new 
order of things. The result of most of this has, however, 
= to be realised, and its recent date precludes the possi- 

ility that any broad or deep humanising influences can 
yet have been exercised. Indeed it is matter of regret that 
so small an area has as yet been covered by our art-schools. 
The movement is mainly wanting in popular power, and in 
the machinery that could give it a speedy hold of the 
masses of the country. There is too much dilettantism, and 
far too little of hearty falling in with the wants and con- 
dition of the people, to secure its growth in the ratio we 
desire to see it. Its directors, if in real earnest as we 
give them credit for being, are too little acquainted 
with the masses of the country and the way to move them 
to be able to carry out their own intentions to the fullest 
degree. They want an intermediate agency between them 
and the people, in harmony with both, which shall give 
practical direction to the lower grades of the work, and 
widely reach the masses by its humanising influences, 
Academicians, and devotees of the studio have little 
sympathy with the toiling millions, and are sure to fritter 
away their efforts and waste the opportunity in half 
effectual attempts to do all their benevolence and their 
devotion to art dictate. 

And besides the efforts of our Art Schools, what soften- 
ing educational influences have we largely at work that are 
calculated to move the great masses of the people out of 
Punch and niggerdom? It is doubtless true that a better 
education is being given to the children of the hard-working 
portion of the community than at any former period of the 
country’s history. But does this education go far enough 
to cultivate the tastes and refine the nature of its recipients 
to any large extent ? Is there not a deep-rooted and wide- 
spread jealousy on the part of the class above lest such 
should learn toomuch ? Of how many “school managers” is 
it the rule to “ educate children according to their station ;” 
that is, in plain English, so that they shall remain what 
their fathers were ! 

Not a few still entertain the notion that over- 
education would turn society upside down, and when 
a more generous system of training is proposed, ask, 
“But where shall I find any one to clean my boots 
in that case?” Even a petty shopkeeper who sub- 
scribes half-a-crown a year to the national school of his 
district will not tolerate any new-fangled extensions 
of the poor child’s education that could bring him into 
competition with his ownson. There is thus a world of 
narrow bigotry, of selfish jealousy, of false policy allied 
practically against a progress we profess so much to desire. 
All the old conservatism of English nature is arrayed 
against it, a conservatism often as active under a Radical 
as a Tory guise. 

All this is as unsound philosophically as it is mean and 
grudging in spirit. It is the highest interest of society to 
produce the better nature and the intellectual power of all 
her sons as much as is possible. The highest well-being of 
a community can never be realised whilst there is one of 
its sons with anything good, or useful, or noble within him 
unable to struggle into potential existence and influence 
for the want of education. We have justly gloried 
over our self-made men, who, like Stephenson, pushed 
their way into usefulness and fame by the very 
strength of a great nature within. We should have 
had much more reason to glory if we had done our 
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duty in clearing away the initial difficulties of such a 
career arising from want of education. And how vastly 
might not this volume of useful service to society have been 
increased which he and others have rendered, had we gone 
a step further still, and have produced the timid and un- 
demonstrative natures in whom often lie buried capabilities 
as useful to society as those of the more vigorous ones that 
have pushed themselves into notice. 

Of all the great obstructives to liberal educational pro- 
gress, there is none greater than the alliance of education with 
religious organisations. There was a time, doubtless, when 
education was a work of charity, and properly fell within 
the province of religious benevolence. It is high time, 
however, that this early stage of the work was got over, 
and that' we set about it as a great national business of 
the first importance to our well-being, and to be carried 
out as a matter of business and not of benevolence. 
It may grate on some ears, but it is nevertheless a great 
fact, that it will pay far better to educate our people 
liberally and well than to leave them untaught, or half- 
taught. Ignorance is the most expensive of our national 
calamities; sound knowledge is the most precious and the 
most productive of national possessions. It is true in the 
latter case there will be an end of humbug and sham of all 
kinds, and tribulation will speedily overtake all make- 
believes of whatever kind. If, however, the millennium of 
intelligence were thus realised, we will answer for it 
Punch would soon be banished from the Crystal Palace, 
and the true purposes of that noble place, the creation of 
over-sanguine men who see the end without the inter- 
vening means, realised. 


RAILWAY MATTERS. 


Lonpon, Bricuton, AND Soutu-coast.—The report of the 
directors of this company states that the capital raised to the 31st 
of D ber last ted to £9,304,115, of which £1,901,275 con- 
sists of mortgage debt, £469,400 debenture stock, £2,314,886 pre- 
ference capital, and £4,618,554 consolidated stock. The purchase of 
the West London and Crystal Palace Railway between Battersea 
and Norwood having been completed, that portion of the line has 
become amalgamated with this undertaking. The gross revenue for 
the half-year has been £476,607 being £29,183 in excess of the cor- 
responding half-year of 1858, The revenue for the year has been 
£842,293, being £50,300 in excess of that of 1858. The total 
ordinary expenses for the past half-year amounted to £180,470, and 
the renewals and additions to £37,948, together, £218,418, being at 
the rate of 3s. 4d. per train mile, or 464 per cent. of the traffic re- 
ceipts. The number of miles run increased from 1,119,308 in 1848, 
to 2,499,828 in 1859. The total expenditure increased from £187,087 
in 1848 to £398,206 in 1859, showing an increase of £211,119, or 
£19,192 per annum. In the locomotive department tive new power- 
ful engines have been built at the cost of revenue, while only three 
have been broken up. ‘This forms an addition of two engines to the 
working stock, making, with those previously so added, 14 loco- 
motives built at the expense of revenue in anticipation of the period 
when others may be expected to become unserviceable. The past 
outlay for improving and fish-joining the permanent way is now 
producing economical results, the account showing a saving of 
£2,331 as compared with the corresponding half-year. The direc- 
tors have continued the re-laying and re-ballasting of other portions 
of the line, and during the past year £11,484 has been so expended, 
and placed to the debit of the permanent way improvement account. 
The works of the Victoria Station and Pimlico Railway are proceed- 
ing most favourably, and the directors have received renewed as- 
surances that they will be completed by the 1st of June next, as 
originally stipulated. The net amount at the credit of the revenue 
account, after providing for all preferential charges, is £163,753, 
out of which the directors recommend the payment of a dividend of 
3} per cent. for the half-year, amounting to £161,649, leaving a 
balance to the credit of the current half-year of £2,104, and making 
a dividend of 6 per cent. for the year 1859. 

MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE.—The directors 
of this company have just issued their report. The accounts of the 
half-year show a total revenue from all sources of £339,819, a total 
expenditure of £177,607, and a balance of net profit of £162,012, 
which, with the balance of £942 brought forward from the previous 
half-year, gives a total sum of £162,954 available for interest and 
dividend. The debenture and other interest charges against the 
half-year amount to £60,730, the canal annuities to £13,780, the 
dividend on debenture stock to £950, the dividend on the £6 pre- 
ference shares to £23,690, the dividend on the 3} preference stock to 
£5,959, the dividend on the 6 per cent. preference stock to £26,160, 
and the dividend on the new £10 redeemable 6 per cent. shares to 
£9,500, making a total charge against the above net balance of 
£162,954 of £140,769, and leaving £22,185 9s. Ed. available. Out 
of this sum the directors recommend that a dividend be paid after 
the rate of 1 per cent. per annum on the original stock of the com- 
pany, which will leave a balance of £2,641 to be carried to the next 
half-year’s account. The maintenance and renewal of working stock 
shows an increase. In 1854 the cost amounted to '£43,648, and in 
1859 to £67,259. They state that considerable improvements in the 
working stock have been made during the half-year. The engine- 
stock, too, has been improved, and its efficiency enlarged, an 
operation which will ultimately involve a saving in working ex- 

nditure, though at present requiring a somewhat larger outlay. 
The capital account exhibits an increase of £26,552, of which 
£24,347 is for payments for land, works, &c., sanctioned at the 
date of the last half-yearly meeting, and £2,205 for new 
works ordered by the directors during the half-year. It is 
expected that the Oldham and Guide-bridge branch will be 
opened early in the ensuing summer. The works of the Compstall 
line are proceeding, and the directors have deemed it their duty 
to concur with the local parties, who have deposited a bill for an 
extension of about 7 miles from the terminus of the present branch 
to New Mills and Haytield. They have also approved a local pro- 

ject, promoted by the town of Stockport, for connecting the branch 
by a line of 2§ miles in length with that town. The unexpected 
discoveries of valuable beds of ironstone near Hazlehead, 242 miles 
from Manchester, at Shireoaks, 55 miles, and at Kirton, 84% miles, 
all on the main line, and each field presenting a different mineral 
character, induce the directors to hope that, at no distant period, 
important ironworks will be established at various points upon the 
main line of railway. The capital account shows that £9,114,010 
had been received and £9,013,410 expended, leaving a balance 
of £100,600. The revenue account for the half-year ending 31st of 
December last shows that £339,819 had been received, against 
£293,399 at the corresponding period of 1858, showing an increase 
of £46,420 ; and the total expenditure to £177,807, against £148,846 
at the corresponding period of 1858, showing an increase of £28,961. 
The net profit carried to interest and dividend account amounted to 
£162,012, against £144,553, showing an increase of £17,459 in 
favour of the past half-year. The number of miles run by the 
engines of this company during the half-year ending the 31st of 
December last was 1,388,675, of which 1,265,976 miles were run by 
the trains, 31,886 in assisting, and 90,813 miles with empty trains. 
The engines were 179,470 hours in steam, of which 93,106 hours 
were occupied in conveying the trains, 56,440 hours in shunting, 
and 29,924 hours in standing. The quantity of fuel consumed was 
211,834 cwt. of coke, and 321,529 cwt. of coal, and the cost per hour 
was 23°67d., and per mile run 255d. The number of trains run 
during the half-year was 88,138, of which 24,751 were passenger 





trains, 9,153 goods trains, and 4,234 coal trains. The number of car- 
riages in the passenger trains averaged 6}, the number of wagons in 
the goods trains averaged 33}, and in the coal trains 284. Of the 24,751 
passenger trains 18,024 arrived in time, and 6,727 above five minutes 
after time ; of the 9,153 goods trains 4,546 arrived in time, and 4,607 
above five minutes after time; and of the 4,234 waggon trains 
2,625 arrived in time, and 1,609 above five minutes after time. 
During the half-year 96 wagons, capable of conveying in the aggre- 
gate 404 tons, were renewed at the expense of revenue so as to carry 
737 tons, being an increase of 333 tons; six old carriages, capable 
of accommodating 144 passengers in the aggregate, were renewed by 
the same number, capable of lating 240 passengers, being 
an increase of 96. The total cost of the increased tonnage of the 
wagons was £2,400, and of the increased second and third-class 
passenger accommodation in the carriages £400, being at the rate of 
£7 4s. per ton and of £4 3s. 6d. per passenger. 

Great WestTeRN.—The officers and workmen of this company’s 
carriage department, on the 16th inst., presented to Mr. John Gibson, 
the superintendent of that department, an elaborate silver tea and 
coffee service, value £110, as a mark of their high esteem and ap- 
preciation of his unremitting attention to the welfare of all persons 
serving under him. 

Uxsrer.—For the half-year ending the 31st of December last the 
receipts on this line amounted to £45,616, the working expenses to 
£16,567, and the interest to £5,004, leaving the balance of profit 
£23,745. Out of this amourt the directors have resolved to recom- 
mend the proprietors to declare a dividend at the rate of 54 per cent. 
per annum, less income-tax, leaving a balance of £5,018 to the 
credit of the reserve fund and next account. 











Accipents on SreAMBOATS AND RarRoAps In AmERICA.—It 
may be interesting to the curious to know which mode for the con- 
veyance of passengers—railroads or steamboats—causes the greater 
number of deaths by accidents. From the records kept in this 
office we compile the following comparative table, showing the 
number of accidents, together with the number of killed and 
wounded, on steamboats navigating our inland waters and the rail- 
roads of this country for the past seven years :— 

















| Railroads. Steamboats. 

nm —_ —- — - —_——_— — - —_ —_ 

jAccidents. | Killed. | Wounded. | Accidents.) Killed. |Wounded. 

' 

1853 138 234 | = 496 31 319 158 
1854 198 186 5x9 48 587 228 
1855 142 116 539 27 176 107 
1856 143 195 | 629 29 358 127 
1857 | 126 130 | 530 30 322 86 
1858 82 | 119! 417 27 300 107 
1859 79 | «#129 ; 4 21 242 146 
Total 903 | 1,100 | 3,611 213 | 2,306] 950 








It will be seen that while the number of accidents on railroads have 
exceeded those on steamboats by over four to one, and the number 
of wounded by railroad accidents out-number those by catastrophes 
on board of steamboats by nearly four to one, the loss of life has 
been double by accidents on the water to that of the land con- 
veyance. This may be entirely attributable to the additional risk 
of drowning which attends steamboat accidents.—New York Herald, 

How Rats MAY BE ExPeLLeD.—A_ gentleman, whose house was 
literally overrun with vermin, adopted a novel, but strictly philo- 
sophical method to dislodge them. Opening the floor at several 
places in the upper storeys of the house, he placed there vessels con- 
taining a mixture of sulphuric acid, black oxide of manganese, and 
common salt, and closed down the boards. The result was a slow 
chemical decomposition and recombining of elements, in the om yress 
of which the heavy stifling gas, chlorine, was disengaged. This 
made its way along the open spaces and down to the cellar. A few 
breaths of the poisonous atmosphere served to eonvince the rats that 
danger was at hand. Seizing what of their accumulated plunder 
they could, they hastened to abandon the premises, sneezing and 
weeping as they went, from having inhaled the noxious chlorine. 
Many months passed before one of their number ventured to return. 
An army of ants, moths, bugs, roaches, and other pestilent insects 
perished from the fumes.—[ Whereupon the editor of the Chemical 
News writes to the Times as follows :—“ As the publication of the 
paragraph under the above heading in the Times of yesterday is 
pretty certain to induce some of your readers who are troubled with 
such “small deer” to adopt a similar means of expelling them, 
perhaps you will allow me to mention the consequences which may 
follow therefrom. In the first place, supposing the quantity of gas 
evolved to be small, the inhabitants of the house will only be con- 
scious of an unpleasant sensation of dryness in the nostrils and 
throat, giving rise to a slight cough. As the quantity of gas cer 
on increasing these symptoms will be aggravated, spitting of blood 
will ensue, and serious injury to the organs of the chest. In fine, it 
may be a sufficient warning against the adoption of such a method 
of getting rid of vermin to say, that to breathe pure chlorine is 
certain death.”] 

Liresoat Services.—During the year which has just closed, the 
lifeboats of the National Lifeboat Institution have been instrumental 
in saving 218 lives from the following wrecked vessels on our coast : 
—schooner Betsy, of Sunderland, 4; schooner Clifton, of Gloucester, 
2; schooner E. D., of Salcombe, 5; sch Viscaya, of Spain, 
helped into port; brigantine Gonsalve, of Nantes, 7; helped the 
schooner Scotia, of Carnarvon, into port; schooner Caroline, of 
Fowey, 6; schooner Frederick William, of Ipswich, 5; Cullercoats 
fishing boat, 4; brig Velocity, of Sunderland, 8; sloop Liberal, of 
Wisbeach, 1; bark Alecto, of Frederickstadt, 9; brigantine Oprei- 
singen, of Arundel, 3; brig Eagle, of Sunderland, 6; brig Lucinde, 
of Memel, 11; smack Endeavour, of Portmadoc, 4; sloop George 
and Mary, of Hull, 3; schooner Majestic, of Dundee, 5; schooner 
Oriental, of Lancaster, 6; schooner Lord Douglas, of Dundee, 5; 
schooner Silva, of Glasgow, 4; steamer Shamrock, of Dublin, 14; 
smack Bruce, of Milford, 3; brig North Eske, of Sunderland, 6; 
schooner Anton, of Denmark, 6; steamer Enchantress, of Hull, 14; 
brig New Astley, of Aberdeen, 6; bark Ohio, of Stettin, 4; brig 
Cuba, of Whitby, 1; brig Henry Morton, of Sunderland, 8; ship 
Somnauth, of Liverpool, 4; sloop Sibyl, of Goole, 3; brigantine 
Robert and Henry, of Dundalk, 6; schooner Olive Branch, of 
Colchester, 7; brigantine Hannah Jane, of London, 7 ; ship Britannia, 
of Bath, United States, 14; brig Fortuna, of Memel, 11; coble 
Isabella, of Hartlepool, 2; and the schooner Ferona, of Exeter, 5; 
making a total of 218 lives saved by the institution's lifeboats from 
39 shipwrecks during the past year. On 28 occasions it also 
happened that when the lifeboats had put off, in reply to signals of 
distress, the vessels had either got out of danger or their crews been 
rescued by other means. Lifeboats’ crews also assembled several 
times to give assistance, but were not required to put off to sea. On 
these occasions and on those of quarterly exercise the lifeboats were 
manned, probably, by no less than 4,000 persons. Nearly all the 
services took place in stormy weather and heavy seas, and often in 
the dark hours of the night. During the same period the expenses 
incurred by the institution on additional stations, replacement of old 
boats, transporting carriages and boat-houses in various localities on 
our coasts, have amounted to a total of £10,940. Moreover, grants 
and rewards to the extent of £1,108 15s. 3d., besides one gold and 
20 silver medals for rescuing 498 persons from vessels wrecked during 
the last twelve months, have been made. In carrying out its 
humane objects, however, the society, we learn, has incurred lia- 
bilities to the amount of £3,834. Such practical proofs as these of 
the great value of the Royal National Lifeboat Institution, in a 
maritime country like ours, cannot possibly be overrated. It has 
now 96 lifeboat stations under its management. On an average 
each station requires £30 a year to maintain it in a state of thorough 
efficiency. This good work can, therefore, only be per tuated by 
permanent endowments and the continued support of the public to 








the National Lifeboat Institution. 


SCOTTISH MATTERS. 

Last week's shipments of pig-iron from Scottish ports were on a 
considerable scale, and exhibit an important increase as 

with the corresponding week of last year :— 








Foreign. Coastwise, Total. Same week 
last year, 

Ports, Tons. Tons. Tons. Tons. 
Glasgow .. «. 1,185 .. 1,570 +. 2,765 .. 2,202 
Port-Dundas —.,. 352 - 853 .. 199 
Greenock .. ° 110 .. 250 « 860 - 
Port-Glasgow .. oe None, e ee _ 
Bowling ee 825 1,033 1,358 .. _- 
Ardrossan. . 1,045 .. 2,045 8,000 .. 8,704 
Troon an — 853 - 858 .. -- 
Ayr.. _ 526 - 86 .. 477 
Irvine oe - _ None ° oe 68 
Grangemouth .. 120 100 ° 2200 .. 450 
Leith es oe 370... 95 oe 465. 505 
Burntisland eo -» No return. .. ee 5 
Alloa (south) No return, .. ee oe 
Alloa (north) oe 150 60 oe 210 .. 185 
Bo'ness ° ee — 185 e 185 . 91 
Clackmannan ° - _— oe — . - 
Morrisonshaven .. — No return, . —. - 
Total 3,305 7,069 10,374 7,871 


The Glasgow Chamber of Commerce, like the same body at 
Liverpool, have had under consideration the seizure and confiscation 
of merchant ships in time of war. A document on the subject was 
read by the secretary, which had been addressed by the Chamber of 
Commerce of Marseilles to the French Secretary of State for the 
Department of Commerce, expressing the desirability of having the 

rinciple of inviolability extended to im eed and persons on the 
high seas, which are not protected, by the risks of war, by the actual 
laws in force. A draft of a memorial on the subject, to be presented 
to Lord Palmerston, was remitted to a committee. 

The inhabitants of Glasgow residing west of Jamaica-street and 
south of Waterloo-street were last week supplied with water from 
Loch Katrine, at a pressure of about 51 Ib. per square inch, 
All the manholes connected with the pipeage are being ventilated 
by means of iron gratings similar to those of the surface sewers, to 
provide against the accumulation of foul air, so that no danger will 
result from the introduction of lights when the “ connections” 
require to be examined. 

At the last meeting of the Architectural Institute of Scotland, 
Mr. Alexander M'Ewan Peters exhibited and explained a patent 
apparatus for lating the flow of fluids. The chief feature of 
this instrument is that it is ee complete in itself, 
simple in construction, works easily, and obviates the disagreeable 
noise of cranks, springs, and wires; and is not liable to get out of 
order. It can be fitted up in much less room than — | other water- 
closet, and is on many accounts well adapted for way stations, 
public institutions, and schools. The supply of water can be 
obtained either from a cistern or main pipe. A short conversation 
followed Mr. Peters’ explanation, and a vote of thanks was awarded 
to him for bringing the subject under the notice of the society. 





LAW INTELLIGENCE. 


COURT OF QUEEN’S BENCH, Wesrmrssrer, Jan. 19. 
(Sitting in Banco, before Lord Chief Justice COCKBURN and Justices 
WicuTman, Crompton, and HIL1.) 

GRIFFITHS ¥. TURNER. 

Tus was action to recover damages for the infringement of the 
plaintiff's patent for “improvements in —- for beating eggs 
and other fluids and matters.” At the trial a verdict was entered 
for the plaintiff, subject to a motion to enter the verdict for the de- 
fendant, which now came on to be argued. The —— 
was granted on the 27th of May, 1857, and in his specifi nm he 

thus describes his invention :— 

“This invention has for its object improvements in apparatus for 
beating the whites of eggs and other fluids and matters. For these 
purposes a suitable frame is constructed to fix on the upper part of 
saucepan or other vessel in such manner as to be readily removed 
when the beating of the contents of the vessel has been accomplished. 
This frame carries an axis, with a crank handle, to enable the user 
to give a quick rotatory motion to the axis. The axis gives motion 
by suitable gearing to two frames, which are caused to rotate within 
the vessel in opposite directions; the frames are furnished with pro- 
jections, which are interspaced so that in their rotation in opposite 
directions the projections of one frame pass between the projections 
of the other frame. The forms of the frames, and the manner of 
giving motion thereto, may be varied, so long as they are formed 
with projections, and the projections of the different frames are 
arranged to pass each other.” 

The question for the court was, as to the novelty of the invention, 
it being contended that it was anticipated by Follett and Eastwood's 
patent, and by Hicke'’s, No. 2. . 

Mr. Bovill, Q.C., appeared for the plaintiff; Mr. M. Smith, Q.C., 
and Mr. Sumner for the defendant. 

After hearing Mr. Bovill at some length for the plaintiff, 

The court, without calling upon the defendant's counsel, made the 
rule absolute to enter the verdict for the defendant upon the issues 
as to the novelty of the plaintiff’s invention. 


COURT OF EXCHEQUER, January 19. 

(Sitting in Banco, before the Lonp Curer Barox, Mr. Baron 
Maxrtin, Mr. Baron BramMweE., and Mr. Baron Watson.) 
MEADOWS v. KIRKMAN. 

Mr. J. Brown moved, under the Patent Law Amendment Act, for 
a rule why the plaintiff should not be at liberty to go to the defend- 
ant’s manufactory, and see the manner in which he veneered his 
pianofortes. 

The plaintiff is the patentee of an invention for a new mode of 
veneering woods. 

Rule granted. 


COURT OF QUEEN’S BENCH, Wesrmunsrer, January 20. 


(Sitting in Banco, before Lord Chief Justice Cocknurn and Justices * 
Wicurman, Crompton, and HIuL.) 
TRONSON Vv. POTTER AND OTHERS, 

This was an action to recover damages for the infringement of 
the plaintit!’s patent for “improvements in ventilating and prevent- 
ing spontaneous combustion in ships and other vessels laden with 
coal, culm, or cinders.” It appeared that the —_ patent was 
granted to him on the 10th of September, 1853, and according to his 
specification it was the use of numerous perforated tubes arranged 
or fixed upright in the cargo, conducting the gases to the space 
above the cargo and below the deck, and conveying the gases away 
from such space, that constituted the peculiarity of his invention. 

. Mr. Mellish was heard at some length in support of the plaintiff's 
claim. 

Mr. Macrory, who appeared for the defendant, was not called 
upon. 

The court thought that there was no novelty in the plaintiff's in- 
vention which could be the subject of a patent, and gave judgment 
for the defendant. 





VICE-CHANCELLOR’S COURT, January 20. 
(Before Vice-Chancellor Sir W. P. Woon.) 
HANCOCK ¥, BEWLEY. 

The object of this suit was to obtain an account of all profits made 
by the Gutta-percha Company, or the defendants Bewley and Bar- 
clay, by any manufacture or sale of gutta-percha under certain 
letters patent; to establish the > right under an agreement 
of the 2nd of October, 1846, and otherwise, tu a moiety of such 





fits, subject to payment of such royalty as ought to be paid by ; 
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and quaty to protect the interests of the plaintiff in respect of the 

atents, &c. 

. In May, 1844, the plaintiff obtained a patent for the application 
of gutta percha, which had then been recently introduced into this 
country, to the manufacture of corks, —- and other articles. 
This patent was followed by others, in which the plaintiff together 
with other persons (including the defendants) was more or less in- 
terested. In order to carry out the experiments necessary for more 
effectually working these gutta-percha patents premises were taken 
at Stratford, and experiments were made and the manufacture car- 
ried on under the direction of the plaintiff, who was, according to 
the case set up by the defendants, engaged at a salary, and not in 
any sense a partner. In October, 1846, an arrangement was entered 
into between the plaintiff and the defendant Bewley of the one part, 
and Messrs. Keene and Nickels, who were interested in these patents, 
of the other part, for a relinquishment by Keene and Nickels of their 
right to work the patent. This arrangement was carried out by an 
agreement dated the 2nd of October, 1846, and referred to as agree- 
ment A. Another agreement of the same date, called agreement B, 
was made between Bewley and the plaintiff, by which, in considera- 
tion of a royalty to be paid to him, the plaintiff relinquished his 
right to work the patents, with a provision that Bewley might de- 
termine the agreement on giving six months’ notice to the plaintiff. 
Upon the completion of this arrangement Bewley proceeded to 
carry on at the manufactory at Stratford, in partnership with 
other persons, under the title of the “ Gutta-percha Company,” 
the business established there for working the patents. The plaintiff 
was engaged by Bewley, at a salary of £800 a year; but disputes 
arose, and in August, 1848, the plaintiff was dismissed. In January, 
1849, Bewley _ notice to the plaintiff of his determining agree- 
ment B, and also requiring him to concur in giving notice to Keene 
and Nickels to determine agreement A. Notice was also served upon 
the plaintiff dissolving any partnership, or supposed partnership, 
with Bewley. Since this period the patents had been worked by 
Bewley and his partners, on the one hand, at the Stratford factory, 
while the plaintiff, in opposition to Bewley, had worked the patents 
on his own account, ata rival manufactory called the West Ham 
Factory. Considerable litigation arose in reference to the matters in 
question and the patents, both those prior and those subsequent to 
the arrangement of October, 1846, and various transactions took 
place to which it is not necessary more materially to refer. The 
present bill was filed in 1857, and sought an account from the 
defendants of the profits of working the various patents on the 
footing of agreement A being still valid and subsisting. 

As the case on behalf of the defendants was not opened, it will be 
sufficient to state that they denied the existence of any partnership 
between the plaintiff and onto, and insisted that agreement A had 
been determined by the acts of the plaintiff, who had worked the 
patents since 1850, without offering to account, in direct opposition 
to and with the endeavour to undersell the Gutta-percha Company. 

The evidence was very voluminous, and has pied a consider- 
able portion of time in reading. 

Mr. W. M. James, Mr. Webster, and Mr. W. W. Karslake, were 
for the plaintiffs ; the Attorney-General, Mr. Rolt, Sir Hugh Cairns, 
Mr. Hindmarch, Mr. Stiffe, and Mr. E. Fry, appeared for the de- 
fendants, but were not zalled on. 

The Vice-Chancellor said that a very interesting point of law, as 
to the right of a tenant in common of a patent to an account from 
the other part owners, was raised in this case; but it was not neces- 
sary to decide it, as the issue raised by the defendants in their 
answer, and uncontradicted by the plaintiff, in reality disposed of the 
case, That issue was, that ever since 1850 the plaintiff had worked 
these patents on his own account, on the footing that he was not 
liable to account to the other persons interested, and that by such 
acts he had exercised and asserted the same right to work the patents 
as a part owner for his own benefit, and without accounting to the 
others, as the Gutta-percha Company had exercised. The de- 
fendants also insisted that after the length of time during which such 
rights of working had been adopted and acquiesced in by the various 
part owners, the plaintiff was not now entitled to complain, or to 
enforce any claim against the defendants. The plaintiff, after stating 
the various agreements and arrangements, contended that they had 
been distinctly recognised by the defendant Bewley in 1855-56 by 
his obtaining a decree (in a suit instituted for that purpose) that a 
subsequent patent should be rendered subject to the terms of one of 
those agreements, and he insisted that those agreements were still 
subsisting. ‘Then, as to the principle of law that part owners of a 
patent could not work it without being liable to an account, in some 
shape or other, to their co-owners, a good deal, no doubt, might be 
said, and the case had been most ably argued on behalf of the 
eng but, in truth, the issue raised by the defendants, if esta- 
lished, left no escape for the plaintiff. From 1850 to 1857 he had 
done his best to undersell the defendants as a rival trader in the 
market. He now turned round and claimed, by the operation of 
law, to be entitled to share in their profits after this course of conduct, 
and with the full knowledge that a large additional amount of capital 
had been introduced by the defendants, and that they were working 
for themselves and themselves only. This was undisputed, and 
afforded a short and simple answer to any portion of relief sought in 
the nature of anaccount. His Honour, after disposing of other parts 
of the case as towhich the plaintiff had also failed to establish any 
title to relief, said that all he could do was to dismiss the bill with 
costs, 








COURT OF CHANCERY, Lixcoxy’s-1nn, Jan, 21. 
(Before the Lorvs Justices or APPEAL.) 
IN CHANCERY.—MACNEE tv, NIMMO. 

This very long litigation respecting the manufacture of a fabric 
called “ zebra” has at length bees brought to a close. Two trials 
at law have taken place. The result of the last verdict of the jury 
having established that the cloth used by the defendant, when 
printed, is an infringement of the plaintiff's patent, their lordships 
affirmed the decree of Vice-Chancellor Wood, excepting as to the 
delivery up of the cloth in the gray or unprinted state, as to which 
the court directed the decree to be varied, the plaintitf taking the 
deposit for his costs without any taxation. 

Mr. Daniel and Mr. Little were for the plaintiff; Mr. Fooks for 
the assignees of the defendant, who has been adjudicated barkrupt. 


Russtan MAnvuracrorirs.—The Journal de St. Petersbourg says: 
—* The special commission appointed to draw up regulations for the 
manufactories and industrial establishments of this city has recently 
called to its aid several noted political economists, and these gentle- 
men have proposed to the commission that 12 years of age, 
instead of 10, shall be the earliest period at which children shall be 
allowed to work in factories. From that age to 14 they are not to 
work above six hours per day, and between 14 and 16 twelve hours 
at the utmost. It is also proposed to keep the males and females 
separate, and that all factory children shall be made to go to school.” 

Tur Mersey TeLteGrarn CaBLe.—It appeared from the proceed- 
ings of the Mersey Docks Board at their last meeting that the cable 
which had een laid across the river for the purpose of connecting 
Liverpool with Birkenhead, was found to be so badly damaged, that 
all hopes of establishing the desired communication in that direction 
have been given up as futile. In the course of the discussion which 
ensued, it was stated by Mr. Bushell, one of the members of the 
board, that a process had been invented by Mr. Lindsay, of Dundee, 
by which a current of electricity could be transmitted through 
water without either chain or cable, and an experiment had been 
tried with it across the Tay, where the river was about half a mile 
broad, with perfect success. A trial of his method for accomplish- 
ing the object the board had in view, would not cost more than £20 
or £30. The subject was referred to the committee, who were 
desired to consider the best means of establishing the communica- 
tion, whether by the arrangement with the telegraph companies, or 
by the same route as before. Subsequently a letter was read from a 
gentleman in the Isle of Man, who proposed that the difficulty 
might be met by carrying the wires over the river at a sufficient 
height to be out of reach of the masts of vessels. 





METROPOLITAN BOARD OF WORKS. 


Ar the last meeting of the board a resolution was adopted to the 
effect that the security required upon the contract for the Southern 
Outfall Main Sewer be reduced from £20,000 to £10,000. With re- 
gard to the Northern High Level contracts, Mr. Tite, M.P., stated 
that he wished, while the subject of contracts was under discussion, 
to make an observation upon an article which had appeared in the 
Observer of the 15th inst., and copied into the Times, on the subject 
of the difference between the amount of the contract taken by Mr. 
Brotherhood, of Chippenham, at £282,000, and that proposed by 
Messrs. Peto, Brassey, and Betts, which was £431,000. He wished 
to point out that Mr. Bazalgette’s (the engineer) estimate was 
£291,000, and although Messrs. Peto, Brassey, and Betts’ estimate 
was £431,000, yet there was the firm of George Baker and Co., who 
were the contractors for the British Museum, also the contractors for 
the Plymouth Dock, tendered for this work at £294,000, which was 
within £3,000 of Mr. Bazalgette’s estimate, and he considered that 
firm was quite as competent to do works of this description as 
Messrs. Peto and Brassey as far as capacity and respectability were 
concerned. He considered that it was no part of the duty of the 
board to investigate the differences between contractors, or to inquire 
why one contractor required £431,000 to do works which another 
firm, equally respectable, was willing to execute for £290,000. He 
conceived that all the board had to do was to see that the work 
was properly executed according to the contract ; and, if they were to 
ask those gentlemen why they charged so much more than other con- 
tractors, of course they would refuse to assign their reasons for doing 
so. He would beg to call the attention of the board to a circum- 
stance more particularly under his own cognisance with reference 
to the subject; he meant the contract for building the Royal 
Exchange, a work which had elicited universal satisfaction ; and 
while, as regards other buildings of magnitude and importance, 
innumerable complaints had been made from time to time as to the 
perishable nature of the stone of which they were built, no indica- 
tion of decay was to be found at the Royal Exchange, the contract 
for which was taken by Mr. Jackson, of Pimlico, at between 30 and 
40 per cent. less than the highest tender. He might also refer inci- 
dentally to the difference between the contracts for the Hanwell 
Asylum, the one that was taken having been £46,000, while the 
highest tender was £63,000; and as regarded the Chelsea new 
vestry-hall, the contract for the building of which was taken at 
£5,200, being £290 less than the estimated price of the superin- 
tending architect. The highest contract was absolutely £10,000. 
It merely proved that builders in — cases must make enormous 
profits; but he thought he had stated sufficient to them that such 
differences were constant, as reference to newspapers in the building 
interests could testify. Without understanding the duties of the 
board, it was now the fashion of newspapers and others to find 
fault with their proceedings. 

In regard to the delay in opening the new street to Covent 
Garden, Mr. Deputy Harrison observed that he thought the streets 
were not proceeded with as fast as they ought, and he believed the 
real reason to be that the solicitors were not paid enough for the 
amount of work they had to do. With regard to the Southwark and 
Westminster communication, they had obtained the whole of the 
money required, at a large rate of interest, which was lying at 
deposit at much less, and it would be an absolute saving to the 
board to increase the legal staff, irrespective of the fact that they 
were not obtaining rates which would accrue from the new houses 
that were to be built. They had absolutely obtained the powers 
and money for making the street a year and a half ago; and there 
were not more than 20 houses down at the present time. 





CITY RAILWAYS. 


At the last meeting of the Court of Common Council, Mr. W. 
Connell moved as follows:—‘‘ That it be an instruction to the Im- 
provement Committee forthwith to report upon the reference of the 
15th day of April last, on the petition of Richard Bell, architect, 
relative to his plan for converting the Regent’s Canal into a rail- 
way, by the name of the ‘City Railway and Terminus.’” 

Mr. J. Symonds seconded the motion, which, after some discussion, 
was agreed to in a formal sense. 

Mr. Deputy Fry submitted the following resolutions :—‘ That it 
be referred to the Improvement Committee to inquire and report 
forthwith to this Court on the following particulars, viz ,—1. 
Whether the establishment of a Central Railway Station in the city 
of London (say in the neighbourhood of Smithfield), for the purpose 
of connecting therewith the whole of the existing and contemplated 
railways, be desirable and practicable. 2. Whether the Corporation 
of London should take any, and, if any, what steps to further such 
an object ? 3. Whether it would be expedient to invite the opinion 
of the railway authorities thereon ?” 

In support of these resolutions Mr. Fry referred to the vast in- 
crease which had of late years taken place in railway traftic, as being 
at once indicative of commercial prosperity and the extending require- 
ments for more convenient tratlic arrangements within the City of 
London itself. At present the streets of the City were so overcrowded 
that access to the great monetary and commercial centre was often 
completely obstructed by the great tidal wave of traffic. At present 
all the railways had their termini at a distance from the centre of 
the City; and this it was that caused the vast accumulation of 
street traffic which every one at all acquainted with the City of 
London must have observed. 

Mr. Deputy Harrison seconded the motion, remarking that the 
committee had the subject partially under consideration, and that a 
suitable site for a general terminus, at all events for the railway 
north of the river, would be found near Farringdon-street. 

The motion was unanimously agreed to. 

At the meeting of the Commissioners of Sewers, a report came up 
from the General Purposes Committee stating that the committee 
had referred to the surveyor of the commission, the plans relating 
to the Smithtield-market Improvement and Approaches Bill, the 
Thames Tunnel Railway Bill, the Dover and Chatham Extension 
Railway Bill, and other Bills of which notices had been given for 
the present session of Parliament, and which were intended to affect 
the city of London, and recommending that the court should dissent 
from the whole of those Bills, so as to place itself in a position to 
oppose in committee if it became advisable to do so, 

Mr. De Jersey said it was necessary that it should be clearly un- 
derstood what the different railway companies intended to do, as 
their different schemes, if carried out, would occupy no less than 
53 acres of valuable land within the City, in addition to tunnels 
under and viaducts over the streets and other places. 

Mr. Deputy Harrison urged the necessity of impressing upon 
parish authorities the expediency of making themselves acquainted 
with the amount of rateable property which would have to be re- 
moved to make way for akon within the City, since railways 
generally contributed but an unimportant share to the rates; and 
an attempt ought to be made to throw upon them permanently the 
amount of assessment which had been borne by the rateable pro- 
perty, removed in order that the railways themselves might be con- 
structed. 

The report was adopted, and an accompanying report from Mr. 
Heywood, surveyor to the commission, was ordered to be printed and 
circulated among the members of the court. 





Action oF Inon Nats 1x Suips.—M. Kuhlmann asserts that the 
use of iron nails in building wooden ships is one of the chief causes 
of their decay. The rotting or decay of wood is a process of slow 
combustion, and M. Kuhlmann considers that the iron nails act as 
carriers for oxygen, and introduce it into the substance of the 
timber. By contact with water and air the iron is rapidly con- 





verted into a sesquioxide. In this state it yields a portion of its | 


oxygen to the wood, and is reduced to the state of protoxide, which 
further action of air and moisture converts to the sesquioxide, and 
so the process goes on. 


THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 


2466. HucH Greaves, Victoria-street, Westminster, Middlesex, ‘‘ Improve- 
ments in constructing the permanent way of railways, and in preparing 
parts thereof to prevent oxidisation.”—Petition recorded 28th October, 1859. 

2842. AnpreEw Lesuiez, Hebburn Quay, Gateshead, Durham, ‘ Improve- 
ments in the construction of iron ships or vessels, and for strengthening 
the same.”—Petition recorded 14th December, 1859. 

2856. Henry MaRTIN, Stockton-on-Tees, Durham, “ Improvements in pumps 
and beer-engines.”— Petition recorded 15th December, 1859, 

2368, BryMork ELKINGTON Pym, King William-street, London, “‘An im- 
proved cinder-shovel or cinder-sifter.” 

2872. Ropert WATSON SAVAGE, St. James’s-square, Westminster, Middlesex, 
 Impr in fire-escapes, also applicable to ladders, portable scaf- 
folding, and such like purposes,”— Petitions recorded 17th December, 1859. 

2882. EDWARD BrowN WILSON and Ropert Sam Nortu, Rotherham, York- 
shire, “‘ Improvements in the manufacture of cranked axles, and also of 
tyres for railway and other wheels, and in the hinery or t 
employed therein.” —Petition recorded 19th December, 1859. 

2908. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘t Improvements 
in churns.”—A communication from Silvanus 8. Riker, Payton Spence, 
Isaac W. Morrell, and Leonardo Westbrook, New York, U.S.—/etition re- 
corded 20th December, 1859. 

2922. Marc ANTOINE FRANCOIS MENNoNS, Rue de I’Echiquier, Paris, ‘‘ Im- 
provements in voltaic batteries.”— A communication from Hippolyte 
F. P. Benoist, Paris. 

2924. Joun Hype and Jonn Hitt Hoorer, Christ’s Church, Surrey, “ Im- 
provements in propellers of steam vessels on canals.”” R 
2932. Joun W, Gites, Cannon-street, London, ‘‘ Improvements in locomotive 

traction engines.” 

2934. Jose JOAQUIN DE ARRIETA, Piccadilly, London, and JEAN PIERRE 
Lamar, Bush-lane, London, “‘ Impr ts in bleaching, cl ing, and 
decolorising, and in apparatus employed therein.”—A communication 
from Daniel Henry Guillaume, Courbevoie, near Paris.” — Petitions recorded 
23rd December, 1859. 

2940. Henry BERNOULLI BaRLow, Manchester, ‘Improvements in screw- 
cutting machines.”—A communication from Joseph Haigh, Pittsburg, 
Pennsylvania, U.S.—Petition recorded 24th December, 1859. 

2956. Lazarus Simon Maenus, Adelaide-place, London Bridge, and WILLIAM 
Sinnock, Brompton, Kent, “‘ Improvements in preparing yarn, twine, 
cords, and strands, and other fibrous materials, to render the same more 
suitable for submarine telegraph cables and other uses.” 

2958. ALEXANDER M‘DouGaLL, Manchester, “Improvements in the pre- 
paration of disinfecting and antiseptic substances.” ' 
2960. FREDERICK DReSSLER, Nassau-street, London, ‘‘ Improvements in 
dining and other tables, which improvements are applicable to other 

articles of furniture.” 2 

2962. CHARLES SYLVESTER RostaineG, Dresden, Saxony, ‘‘ Improvements in 
combining and mixing gutta-percha with mineral and vegetable sub- 
stances, capable of altering its quality in such a manner as to produce hard 
resistent unalterable and imputrescible compounds diversely coloured.” 

2964. JULES ENGLEMANN, Mulhouse, Haut Rhin, France, ‘‘ Improvements in 
steam-engines.” ; 

2966. Grorerk Tosco Peprr, Peak Hill, Sydenham, ‘‘ Improvements in ap- 
paratus for keeping time.”— Petitions recorded 28th December, 1859. 

2968. Epwarp Kirsy, Lower Moor, Oldham, Lancashire, “‘ Certain improve- 
ments in or applicabl hi pinning, doubling, winding, reel- 
ing, and weaving, and in cop tubes used in such machines.” 

2970. ALFRED VINCENT NeEwToN, Chancery-lane, London, ‘‘ Improvements 
in the mode of, and apparatus for, submitting yarns or threads to the 
action of gaseous and liquid bodies.”—A communication from Charles de 
Jongh, Guebwiller, France. 

2972. Tuomas Fearnuey, Bradford, Yorkshire, ‘‘ Improvements In steam- 
hammers.” : 
2974. Tuomas THomas, Rawtenstall, Lancashire, “ Improvements in machi- 

nery or apparatus for spinning fibrous materials.” 

2976. JonN Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in sewing ines.”"—A ication from James Snow Goodridge, 
Grenoble, France. 

2978. WiLLIAM Epwarp Newtox, Chancery-lane, London, “Improvements 
in machine belting or banding, and in the machinery and process of 
making the same.”—A communication from Juhn H. Cheever, New York, 
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2980, Sir PeTeR FatrRBAtRN and Ropert Newton, Leeds, Yorkshire, “Tm- 
proved machinery for combing silk, flax, and other fibres.”—/etitions re- 
corded 29th December, 1859. . 

2982. WittIAM Smitu, Kilmarnock, Ayrshire, N.B., “Improvements in 
stack-pillars, or supports for stacks and ricks of agricultural produce.” 

2984. WitLIAM SmitH, Kilmarnock, Ayrshire, N.B., “ Improvements in 
vent or chimney linings, and in smoke preventive and ventilating ap- 
paratus connected therewith.” 

2986. ReuBEN Jones, Trinity-terrace, Trinity-square, Southwark, Surrey 
and DANIEL SToTHARD, Peacock-street, Newington, Surrey, ** Improved 
mechanical arrangements for raising, lowering, and disengaging ships, 
boats, and other ponderous bodies.” 

2988, WiLLIAM Epwarp Geno, Wellington-street South, Strand, London, 
“‘An improved tooth-brush.”—A communication from Ernest Poussart, 
Arnicout, France. 

9290. JosEPpH WuitwortH, Manchester, “ Improvements in projectiles, and 
machinery for their manufacture.” 

2992. Henry CocuRaNk, Middlesbro’-on-Tees, Yorkshire, ‘‘ Improvements 
in the construction of core bars.”—Petitions recorded 30th December, 1859. 

2994. JamEs Bracers, Banbury, Oxfordshire, ‘‘ Improvements in gates fo 
fields and carriage roads.” 

2996. Rozert Greson, Lincoln, “ Improvements in the permanent way of 
railways, and in the manufacture of parts of the same.” 

2998. WiLLIAM Jackson, Spring-terrace, York-road, Lambeth, Surrey, ‘‘ Im- 
provements in sewing or stitching-machines,” 

3000. Joun Eason, Oxford-street, London, “ Improvements in tanning 
and in the manufacture of leather, and in machinery adapted thereto.”— 
Petitions recorded 31st December, 1859. 

2. Joze Luis, Welbeck-street, Cavendish-square, London, ‘An improved 
safety-lock.”—A communication from Lasserre and Sarthon, Paris.—Pe- 
tition recorded 2nd January, 1860. 

8. THomas Harpy, Windmill-street, Wednesbury, Staffordshire, “ An im- 
— tool for cleaning the inside of the tabes or flues of tubular steam- 
oilers.” 

10. Jonn Horriper, Birkenhead, Cheshire, ‘‘ An improved iron wheelway 

for streets and roads.” 

12. pn, oe Cuetwyx, Worcester, ‘“‘ Improvements in the manufacture of 
gloves.” 

14. Danie BaTEMAN and SamveL BaTRMAN, Low Moor, near Bradford, 
Yorkshire, ‘‘ Improvements in hinery for the facture of cards 
for carding wool and other fibrous substances.” 

16. ALFRED Vincext Newton, Chancery-lane, London, “ Improvements in 
the cut-off motion and slide-valves of steam-engines.”—A communication 
from Charles Auguste Shultz and John Hauck, New York, U.8.—Peti- 
tions recorded 3rd Jaxvary, 1860. 

18. Matnieu Buacet, St. Etienne, Loire, France, ‘‘ Improvements in 
miners’ safety-lamps.” 

20. Joseru Louis Epovarp KLEIN and JULES ParFart Roger, Montmartre, 
France, “ A rotatory vice applicable for the manufacture of shoes and all 
objects of art or industry generally made by hand.”—Petitions recorded 
4th January, 1860. 

30. ALFRED VincENT NEwTON, Chancery-lane, London, “ An improved mode 
of and apparatus for fitting the abutting ends of the rails of railways 
f+ neg ”— A communication from Benjamin A. Mason, Newport, Rhode 
Island, U.S. 

32. George SAMPLE, Montague-place, Whitechapel, London, ‘“‘ Improvements 
in boots, shoes, clogs, and such like coverings for the feet.” 

36. RicHarRD ALEXANDER Rosinson, Cannon-street, London, ‘‘ Improvements 
in sugar-mills."— Petitions record-d 5th January, 1860. 

38. ViTat pk Tivout, Lower Thames-street, London, and Colonel JoskPH 
Hvpsoy, Victoria-street, London, “ A swimming and floating-apparatus.” 

39. Joun Know es, Lower Broughton, near Manchester, hire, ** 
tain improvements in looms for weaving.” 

40. HENRY CukeTHAM HILL, Stalybridge, Cheshire, ‘‘ Certain improvements 
in or applicable to hi for ing cotton, flax, wool, and other 
fibrous materials.” 

41. Rene Cuarces VIDEGRAIN, Rue Laffitte, Paris, France, ‘‘ Improvements 
the manufacture of artificial marbles.” 

42. Tuomas Moy, Clifford’s-inn, London, ‘‘ Improvements in steam-engine 
governors.” 

43. Joun FowLer, Waterford, Ireland, ‘“‘ Improvements in locks for doors 
lg 2 purposes."—A communication from Warren Rowell, New 

ork, U.S. 

44. Lovis Fenix Psrrier, Marseilles, France, “‘ Improvements in machinery 
for making wax-matches and in wood-matches.” 

45. Roogr Vivian, Tucking Mill, Cornwall, ‘‘ Improvements in constructing 
balls for cricket and other games, which invention is also applicable to 
spherical valves.” 

47. Witttam Hoorer, Mitcham, Surrey, “‘ Improvements in re-working 
compounds of india-rubber and sulphur, and in insulating telegraphic 
wires or conductors.” —Petitions recorded 6th January, 1860. 

48. Tuomas Bettamy, Birmingham, Warwickshire, ‘‘ An improvement or 
improvements in the manufacture of wire lattice-work.” 

49 James Bowyer D’ARcEY Bouton, Usk, Monmouthshire, ‘‘ Improvements 
in slide-valves.” ‘ 

50. Joun Hawsuys, Lisle-street, London, and Coartes Hawxnxs, Walsall, 
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Steardchi 





, “ An imp: i apparatus for the use of railway-guards and 

passengers, for the purpose of communicating with the engine-drivers of 
railway trains when necessary.” 

51. Bensamin Bayuiss, Aston-park, near Birmingham, Warwickshire. ‘‘ Im- 

provements in breech-loading fire-arms, applicable for military and sport- 


ing purposes. : ‘ Ly 

52. Joun Garnett, Windermere, Westmoreland, ‘‘ Improvements in writing- 
desks and in apparatus connected therewith.” 

53. Ricuarp MORELAND, jun., Old-street, London, ‘‘ Improvements in con- 

densing apparatus, to be used with high pressure steam-engines.” 

54. Henry Cuancs, Birmingham, Warwickshire, and Tuomas Hows1., 
Smethwick, Staffordshire, ‘* Impro in the facture of glass.” 
55, JosepH WILLIAM WiLson, Buckingham-street, Strand, London, “ Im- 
provements in apparatus for cleaning guns.”— Petitions recorded 7th Janu- 

ary, 1860. 

56. JULES FERDINAND HILLEL, Welbeck-street, Cavendish-square, London, 
** An improved machine for squatting, separating, and tearing rushes, and 
all other textile fibrous plants.” 

57. GeORGE BENINGFIELD, Clark-street, Stepney, Middlesex, ‘‘ Improvements 
in reservoir or fountain pens.” 

59. Robert Matuers, Oxford-street, London, ‘‘ Improvements in the manu- 
facture of wheels and axles.”— Petitions recorded 9th January, 1860. 

61. WitttiaM Henry THorNTHWAITE, Newgate-street, London, ‘‘ Improve- 





ments in the treatment and reduction of ores, and in the manufacture of | 
iron and steel, and in the construction and mode of working the furnaces | 


employed in such said manufacture.” 

63. SaMUKL Isaac, St. James’-street, London, “‘ Improvements in overcoats, 
particularly adapted to military purposes.” 

65. JoHN FARMERLEY Dickson, Russell-street, Litchurch, near Derby, “ Im- 
provements in the construction of sewing-machines, together with the 
apparatus connected therewith.” 

66. WitLIAM Agtaur Henry, Sheffield, Yorkshire, ‘‘ Improvements in ma- 
chinery or apparatus for the manufacture of screws.” 

67. WitLiaM Tuomas BissELL ALLDAY, Rednall, Worcestershire, *‘ Certain 
improved apparatus for separating filings, or other small bits or particles 
of iron or steel, from other metallic filings, scrapings, chippings, or other 
small particles or dust.”—Petitions recorded 10th January, 1860. 

69. CeciL Jounson, Northumberland-street, Strand, London, ‘‘ Making a 
shoe without the use of leather.” 

71. ADoLPn StRavuss, Spitalfields, London, ‘‘An improvement in pipes for 
smoking.” 

73. ARCHIBALD Brownz, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
the treatment of sewerage matters and in the apparatus employed therein.” 

75. WittiaM Epwakp Nrgwrton, Chancery-lane, London, ‘‘ Improved ap- 
paratus for transmitting signals.”—A communication from Mark Runkel, 
New York, U.S. 

79. CuaRLks Tuomas Boutet, Tottenham-court-road, London, ‘‘A new 
mover applicable to all t hes of industry, and designed to replace the 
steam, the aéro-hydraulic-mover.”—Petitions recorded 11th January, 1860. 


Patents on which the Stamp Duty of £50 has been Paid. 
148. Ropert Reeves and Joun Rexves, Bratton, Westbury, Wiltshire.— 
Dated 17th January, 1857. 
157. _ Cuakk, Great George-street, Westminster.—Dated 19th January, 
185 





857. 
158. Joun Brrp, Chance’s Fire-brick Works, near Dudley.—Dated 19th Jan- 
uary, 1857. 
159. Epwin Cuark, Great George-street, Westminster.—Dated 19th Janu- 
ary, 1857. 
167. Tuomas Jounson, Runcorn, Cheshire.—Dated 20th January, 1857. 
168. WiLutaM Roperts, Millwall. — Dated 22nd January, 1857. 
169. WituiaM Henry Bartow, Derby, and Henry Woopuouss, Parliament- 
street, London.— Dated 20th January, 1857. 
214. Parrick Henry Suarkky, Liverpool.—Dated 24th January. 
nor 
‘ 


153. Tuomas SaGar and CurisTOPuER TURNER, Burnley, Lancashire.—Dated 
19th January, 1857. 

155. WiuLiaM Hastetr Mitcue., Brooklyn, Kings, New York, U.S.—Dated 
19th January, 1857. 

160, FREDERICK WaLTON, Haughton Dale Mills, near Manchester.—Dated 
20th January, 1857. 


Patents on which the Stamp Duty of £100 has been Paid. 
121. Henry Brownine, Bristol, Somersetshire.—Dated 18th January, 1853. 
128. Ropkrt NEALE, Cumming-street, Pentonville, London.—Dated 18th 
January, 1853. 

145. Georges Epovarp GazaGNalRE, Castle-street, Holborn, London.— 
Dated 20th January, 1853. 

182. SAMUEL NEVILLE, Gateshead, Durham.—Dated 21st January, 1857. 

200. James GarTH Marsuaui, Leeds, Yorkshire.— Dated 22nd January, 
1857. 

209. Joun Foutiort Pow, Albion-place, Hyde-park, London.—Dated 23rd 
January, 1857. 

91, Witliam Epwarp Newrtoy, Chancery-lane, London.—A communica- 
tion.—Dated 31st January, 1857. 

193. Joun Rusery, Birmingham.— Dated 22nd January, 1857. 

207. George Esknoumg and Henry W1LkKks, Rotherham, Yorkshire,—Dated 
23rd January, 1857. 

221. HeNRY BessemkR, Queen Street-place, New Cannon-street, London,— 
Dated 24th January, 1857. 

222. Wiliam Stusss, Liverpool, and JamEs Burrows, Wigan, Lancashire. 
—Dated 24th January, 1857. 

273. JOHN CocKERILL and Tuomas Barnett, Kingston-upon-Hull.—Dated 
1st February, 1853, 








Notices to Proceed. 

2083. ANTON Bruno SeitHEN, Alpha-place, Caledonian-road, London, ‘* Im- 
provements in apparatus for shaping cork-stoppers, and in the manufac. 
ture of life-buoys and buffers of cork.”—Petitwn recorded 13th September, 
1359, 

2001. CHakLes Goprrey GuMreL, Gordon-cottages, Holland-road, Brixton, 
Surrey, “‘ Improvements in the application of motive power to the pro- 
pelling of vessels.” 

2005. CHARLES BesLay, Rue St. Sebastian, Paris, ‘‘ Improvements in pre- 
paring and obtaining printing surfaces with designs sunk, as also in relief.” 

206. NaTHaN Deraiks, Fitzroy-square, London, “ Improvements in gas- 
meters,” 

2098. AUGUSTUS AppLeGaTH, Dartford, Kent, ‘* Improvements in machinery 
for printing and for cutting printed paper into sheets,”—Petitions recordet 
14th September, 1859. 

21u8. Bexnakp Laut, Manchester, ‘‘ Improvements in the manufacture of 
rails for railways.”—Vetition recorded 16th September, 1859. 

2121. SAMUEL NEWMAN Ropiér, Prospect-cottage, Strand on the Green, 
Chiswick, Middlesex, *‘ Improvements in the regulation of gas-burners 
which he calls ‘ Rodier’s regulating gas-valve.’”—Petition recorded 17th 
September, 1859. 

2132. Huskrt JoserpH WaARLOMONT, Vieille Montagne Zine Works, Lize, 
Belgium, *‘ Improvements in apparatus to be employed in the manufac- 
ture of zinc.” 

2136. Joun Court, Brompton-row, London, ‘‘ Improvements applicable to 
gas and other lamps and lights, and also gas-stoves for effecting more 
complete combustion therein.’ —/etitions recorded 19th September, 1859. 

2139. WILLIAM WeILD, Manchester, “‘ Improvements in fiuted rollers used 
in machines for preparing, spinning, and doubling cotton, wool, flax, 
silk, and other fibrous materials, and in the manufacture of such rollers.” 
— Petition recorded 20th September, 1859. 

2148. Henny AL¥rep Jowett, Sawley, Derbyshire, “ Improvements in 
brakes for railway and other carriages, with means of communication 
between guard or conductor and driver.” 

2150. Gores Danyxetr Rosinsox, Church-street, Islington, London, “ Im- 
et aeae in apparatus for regulating the pressure of gas and other 

uids.” 

2153. Josep Harrison, Glossop, Derbyshire, ‘“‘ An improvement in spin- 
ning-mules applicable also to the machines called twiners.”— Petitions re- 
corded 2st September, 1859. 

2169. Tiiomas Ropinson, St. Helen’s, Lancashire, “‘ Improvements in steam- 
hammers.” —/etition recorded 24th September, 1859. 

2207. CLEMENT DurLomb, Rue de Rivoli, Paris, ‘* lmprovements in presses 
for pressing or finishiug textile fabrics.” 

2210. RoBERT OXLAND, Plymouth, “Improvements in the treatment of 
saccharine matters.”— Petitions recorded 29th September, 1859. 

2222. MARTIN and ALEXANDER SAMUBLSON, Scott-street Foundry, Hull, 
Yorkshire, “ Improvements in planing, slotting, and grooving-machines.” 

2223. Hon. WILLIAM ErskiNg Cocikang, Osnaburgh-terrace, Regent’s.park, 
London, “Improvements in chairs and apparatus for receiving and 
securing the ends of the rails of railways.”—Petitions recorded 30th Sep- 
tember, 1859. ° 

2294. Patrick Ropertson, Sun-court, Cornhill, London, “ Improvements 
in preparing, boiling, and fermenting worts, and in maturing beer, spirits, 
and cyder "__ Petition recorded 8th October, 1859. 

2341. Freperick Levick, Blaina Cwm Celyn and Coalbrooke Vale Iron- 
works, Monmouthshire, ‘* An improvement or improvements in the manu- 
facture of iron.”— Petition recorded 14th October, 1859. 

2503. CHaRLES WILLIAM SiEMENS, Great George-street, Westminster, 

t Middlesex, ‘‘ Improvements in insulating electric telegraphic i s. 





2747. Epwarp Kguiy, Erdington, near Birmingham, 
stand, part of which is also applicable for other useful . me Preti- 
tion recorded 5th December, 1859. 

2842. ANDREW LxsLiz, Hebburn Quay, Gateshead, Durham, ‘‘Improve- 
ments in the construction of iron ships or vessels, and for strengthening 
the same.”— Petition recorded 14th December, 1859. 

2859, Danizt Josepu Fieetwoop, Birmingham, “ Improvements in machi- 


“An improved wash- 
purposes 


pinion, the spindle of which lies parallel to the side-frame. The spindle of 
the pinion is —* pling to a short crank-shaft arranged in an 
angular or downwardly directed position. The crank-pin is fi with an 
anti-friction pulley, and works in a slotted slide that traverses to and fro in 
a guide made for the purpose on the front bar of the framing. The upper 
end of the slide has an eye formed in it, and slides on a transverse rod fitted 
in uprights of the side-frame and the overhanging part. The sliding piece 
‘= aitea 








a for raising and stamping metal.”—Petition recorded 15th I ber, 


2908. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in churns,”—A ication from Sil 8. Riker, Payton Spence, 
Isaac W. Morrell, and Leonardo Westbrook, New York, U.S.—Petition 
recorded 20th December, 1859. 

2919. THomas ALLEN, Wain Gate, Sheffield, Yorkshire, ‘‘ Improved ma- 
chinery for cutting out clothing and every description of textile fabrics.” — 
Petition recorded 22nd December, 1859. 

2978. WitLiam Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in machine belting or banding, and in the machinery and process of 
making the same.”—A communication from John H. Cheever, New 
York, U.S. 

2980. Sir PETER FaIRBAIRN and Rosert Newton, Leeds, Yorkshire, ‘‘ Im- 
proved hinery fo: bing silk, flax, and other fibres.”— Petitions re- 
corded 29th December, 1859. 

2994. James Bragaixs, Banbury, Oxfordshire, “Improvements in gates 
for fields and carriage roads.”— Petition recorded 31st December, 1859. 

14. Daniky BaTeMaN and SAMUEL Bateman, Low Moor, near Bradford, 
Yorkshire, “ Improvements in hinery for the ture of cards 
for carding wool and other fibrous substances.”—Vetition recorded 3rd 
January, 1860. 

30. ALFRED VincENT Newton, Chancery-lane, London, “An improved 
mode of and apparatus for fitting the abutting ends of the rails of railways 
together.”—A communication from Benjamin A. Mason, Newport, Rhode 
Island, U.S.—Petition recorded 5th January, 1860. 

41. Rene Cuaries Vipecratn, Laffitte-street, France, “ Improvements in 
A caaraamae of artificial marbles.”"—Petition recorded 6th January, 














_ And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objecti to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 








List of Specifications published 
20th January 
1422, Is, 4d. ; 1423, 1ld.; 1424, 6d.; 1425, 4d.; 1426, 3d.; 1427, 8d. 3 
1428, 7d.; 1429, 3d. ; 1430, 8d.; 1431, 1s. 5d. , 1432, 3d. ; 1433, 3d. ; 14345 
3d. ; 1435, 1s. ; 1436, 4d. ; 1437, Gd. ; 1438, 9d. ; 1439, 3d. ; 1440, Gd. ; 1441 
Gd. ; 1442, 8d. ; 1443, 7d.; 1444, 1s. 3d. ; 1445, 3d. ; 1446. 3d. ; 1447, 7d, 
1448, Gd. ; 1449, 11d. ; 1450, Gd.; 1451, 9d. ; 1452, 3d. ; 1453, 
Gd, ; 1455, 3d ; 1456, 4d.; 1457, 5d.; 1458, 7d. ; 1460, 3d.; 1461, 7d.; 1462, 
3d. ; 1463, Od.; 1464, 3d.; 1465, 7d.; 1466, Lid. ; 1467, 10d.; 1468, 9d. ; 
1570, 3d. ; 1471, 7d. ; 1472, 3d.; 1473, 3d.; 1474, lOd. ; 1475, 10d.; 1476, 
3d ; 1477, 3d. ; 1478, 3d. 


during the week endin 
*1860- . 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers. Fittings, &c. 
1581. C. G. Gay, J. Broven, and R. Corton, Liverpool, “ Upright steam 
boiler.”—Dated 2nd July, 1859. 

A boiler constructed according to this invention may be of any suitable 
form, and mounted on an iron frame, feet, or brickwork. The lower 
external portion of the boiler is constructed with a bell or other suitable 
shaped chamber, having a water-space between the internal and external 
shell, and containing the furnace, and forming a smoke-box or combustion 
chamber at the back of the bridge: the bridge is formed by a water-space 
which extends across the chamber from side to side, and communicates at 
each end with the interior of the boiler. It is preferred to make this 
bridge of a flat oval form in cross section, or with vertical parallel sides, and 
semicircular at the top and bottom. The fuel is supplied through a door 
in the side of the boiler, and the products of bustion are carried over the 
bridge into the combustion chamber, at or near the bottom of which the 
flue opening is formed. The combustion chamber is also provided with a 
small door or port opening for the purpose of regulating the supply of 
atmospheric air to ensure perfect combustion, and to remove any deposit 
which may accumulate therein. — Not proceeded with. 








Ciass 2,—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

1606. S. Luoyp, Wednesbury, ** Cast steel tyres.” —Dated 6th July, 1859. 

This invention consists in making ingots of cast steel, and treating them 
in the following manner :—The patentee takes an ingot of cast steel direct 
from the mould in which it is cast, and while it is still hot, he hammers it 
in a suitable tool or die so as to form a flange or rib upon it to prepare the 
steel for passing through the rolls. By subjecting the tyre to this hammer- 
ing process prior to rolling he produces a tyre of a dense and durable 
quality of steel. The ingot is then reheated and rolled into the section of 
tyre required. After the tyre is rolled and bent to a circle in the usual 
manner he welds the ends together by running a stream of molten steel 
between the ends of the tyre, and closes them by hydraulic or other 
pressure ; or the objects may be effected by immersing the part of the 
tyre to be welded in liquid steel, or the ends may be welded by any of the 
methods already in use. Whichever way the weld is made the tyre is sub- 
jected to another rolling process by passing it between rollers at a con- 
siderable pressure. He also makes cast steel tyres in a continuous ring or 
circle by casting them in a mould with an elastic core to allow for the con- 
traction of the metal in cooling. 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1590. R. A. Baooman, Fleet-street, London, “‘ Hemmer or apparatus to be 
used in connection with sewing machines.”—A communication.—Dated 4th 

July, 1359, 

This improved hemmer, for use in connection with sewing machines, is 
intended to turn over and present the edge of the material to be hemmed 
properly to the needle, and consists of a pair of plates, in the form og 
narrow strips, which are each twisted into a spiral shape of like characte 
and then joined together, so that the twisted plates shall lie parallel, but 
not touching, except at the delivery end. By means of a hemmer of thit 
construction several important advantages are secured. The first is, thas 
the cloth is so folded as to present the folded part beneath and lying on the 
table of the sewing machine, while the reverse side receives the needle: by 
this means the fair side of the stitch is on the right side of the cloth. 
Another advantage lies in the ability to hem a greater variety of materials, 








and of different degrees of thickness and fineness, tha. could be done with | 


the old hemmers. 
the drawings. 
1601. J. Luis, Welbeck-street, London, ‘‘ Apparatus for washing wool.” 
—A communication.—Dated 6th July, 1859. 
This invention cannot be described without reference to the drawings. 


Ciass 4.—AGRICULTURE. 
Including Agricultural ay 8 Windlasses, Implements, Flour 
‘Mi 


» HC. 
1543. G. Haun, Montrose, N.B., “ Reaping machines."—Dated 29th June, 
1859. 





This invention relates to improvements in the arrangement and construc- 
tion of machinery or apparatus for cutting or reaping corn and other cereal 
or vegetable crops. Under one arrang the bine consists of two 
open side-frames arranged parallel to each other, and connected at the back 

of the machine by a transverse bar or rail. The side-frames descend in 
an angular direction towards the ground at the front part, where they are 
sted by a transverse bar or rail which serves to support the series of 








and in battery arrang ted therewith.”—Partly a communi- 
cation from Werner Siemens, Berlin.—J/’eitwa recorded 3rd November, 
1859 





2063. ALFRED Husart and Victor CaNTILLoN, Liége, Belgium, ‘‘ Improve- 
ments in the manufacture of casks, barrels, and other like vessels of glass, 
and in machinery or apparatus employed therein.” —Petition recorded 24th 
November, 1859. 








stationary projecting fingers against which the reciprocating blades act. 
The right hand side-frame is made with an overhanging part, in which is 
disposed the main driving-wheel, the axle of which is fitted in bearings 
carried in the side-frame and its connected overhanging part, The opposite 


or left hand bearing-wheel is much smaller in diameter, and no part of the | 


mechanism is connected with it. The main driving-wheel is made with a 
bevel-wheel on its outer face, and the teeth of this wheel gear with a 


The invention cannot be described without reference to | 


i to the cutter-bar, which moves to and fro in slots made in the 
stationary projecting fingers. The cutter-bar is made with the usual large 
serrated cutting edges which move in contact with the edges of the sta 
tionary fingers. The crank which actuates the sliding piece and cutter-bar 
is made long enough to move the cutter across two of the stationary fingers, 
that is to say, at each traverse of the cutter-bar each tooth of the bar is 
moved across two of the fingers, thus effecting two cuts with each move- 
ment. The coupling on the crank-shaft is connected to a lever-handle 
projecting above the side-frame, by means of which the cutter-bar is easily 
and instantly thrown out of gear when required. On the axle of the main 
driving-wheel is a pulley, having pins projecting radially from its periphery ; 
these = take into eyelet holes made in an endless leather band, by means 
of which the gathering-reel is driven. The transverse shaft of the reel is 
carried in adjustable elongating rods, one of which is fitted on the axle of 
the driving-wheel, and the other on a laterally projecting stud carried in a 
bracket pendant from the oppositite side-frame. e shaft of the reel has 
fast to it a spiked pulley corresponding to the one on the axle of the driving- 
wheel ; the reel is driven by the chain or perforated belt passing round the 
upper pulley. The reel is made with six radial arms connected by trans- 
verse vanes, and two of the radial arms are arranged twice the distance 
asunder of the rest, so that a pause takes place in the gathering action of 
the reel once during each revolution. The apron or platform on which the 
cut crop is gathered by the reel is made to deliver the crop in quantities 
ready for binding up into sheaves. The platform is hung so as to late 
upon a diagonally arranged supporting shaft, and it is kept in its angular 
or nominal position by a blade epring arranged beneath. At the front part 
of the platform is fixed an upright carrying anti-friction pulley, and on the 
axle of the driving-wheel is a tappet, which, at each rotation, strikes the 
pulley, and tilts the platfrom, the inversion causing the cut crop to be 
deposited on the ound in the rear of the machine, and so far from the 
uncut crop as will allow the machine to pass, and so cut the whole field 
before any of it is lifted, if thought advisable. The gathering-reel is fitted 
with a ratchet-wheel and pawl arrangement, by means of which it may be 
raised or lowered to suit the height of the crop. The front part of the 
machine rests upon a guiding-wheel, the axle of which is carried in a forked 
bracket-piece pendent from the overhanging part of the side-frame. This 
guiding-wheel is provided with an adjusting screw, so that the height of the 
front part of the machine from the ground may be regulated as required.— 
Not proceeded with, 





Cxiass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ment, Glass, Paint, House Fittings, Warming, Ventilating, gc. 
1662. J. Tayuor, Streatham-hill, Surrey, “ Stoves and Jfire-places,”—Dated 

13th July, 1859. 

The patentee combines with stoves and fire-places, constructed in a manner 
similar to what is described in the specification of his patent, dated the 3rd 
May, 1858, No. 985, air-passages or flues through which air is ca nod ge 3 
the air, in passing through these air-passages or flues, becomes warmed, and 
in this state is allowed to escape into the room. The following is the 
arrangement which he adopts :—The fire is placed in an open grate, and 
over the fire there is a register door ; if this be left open, the smoke and 
products of combustion pass direct into the chimney; but if it be closed, 
they are prevented from taking this course, and are compelled to pass by an 
opening in the back of the stove or fire-place down behind the back into a 
heated chamber or space contiguous to the fire-grate, and divided therefrom 
by bars or perforated partitions forming part of the fire-grate, and in this 
chamber the smoke is entirely, or in great part, consumed, From the 
heated chamber, the products of combustion pass into two vertical flues, one 
on each side, and which are led into the chimney just above the stove or 
fireplace ; between these vertical flues and the fire-grate are other flues or 
passages, which are thus heated on one side by the heated air and products 
of combustion passing in the smoke flues, and on the other side by the 
fire in the grate; into these flues air is admitted (where it is possible 
to do so) from the exterior of the house, or other suitable source of 
supply, and the air by passing through these flues becomes warmed, and 
escapes by holes pierced in the front of the flues into spaces behind orna- 
mental china, earthenware, or glass slabs, which are employed to fill up the 
spaces around the stove or fire-place, and between it and the sides and to 
of the recess into which it is fitted ; these ornamental are perfora’ 
and by these perforations the air escapes into the room, In some cases the 
direction of the current in the smoke flues is reversed by causing the smoke 
and products of combustion first to pass by the two side flues to the hi 
chamber under the fire-bars, and then to escape up behind the back of the 
stove or fire-place into the chimney. The patentee remarks that stoves or 
fire-places combined according to other systems, with air flues for a 
pose of supplying warmed air to rooms, may advan’ usly be set as ve 
described, with ornamental slabs havin; rforations formed in them 
through which the air, when warmed, is tted to the room. 





Ciass 6,—FIRE-ARMS., 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
1658. A. Cooper, Birmingham, “ Grips of swords and sword bayonets.”— 
Dated 13th July, 1859. 
This invention consists in making the said grips of solid leather, or skin, 
or hide, or of layers of leather, or skin, or hide, secured together by a 
waterproof adhesive composition, 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
1635. M. Henry, Fleet-street, London, “ Over-shoes, dc.” —A communication, 
—Dated 9th July, 1859. 

This invention relates to the manufacturing in moulds of shoes, clogs, 
goloshes, and other articles or coverings for the feet, of gutta-percha, or 
similar substances, or compounds which may be treated in like manner, 
The moulds employed are formed in pieces -that is to say, each mould 
consists of —— component pieces which, when put together, form a 
complete mould, but which are so formed as to provide between them a 
suitably-shaped space for the gutta-percha or other material to run in to 
produce the required shoe or article. ‘The parts of the mould are compressed 
or held firmly together by means of pressing apparatus, thereby wholly 
preventing the escape from the mould of the gutta-percha, or other 
material used, when run therein, The gutta-percha, or material in a semi- 
fluid or suitable condition, is pressed or forced into the space provided 
between the parts or ~— thereof, and forms the desired article, while its 
escape is prevented by the application of pressure on the moulds.—No 
proceeded with, 


Cuiass 8.—CHEMICAL., 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, a Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1587. J. Houuinewortu, Bastfleld, Lanarkshire, “ Paper.”—Dated 4th July, 

1859, 
This invention relates to the arrangement and construction of that 
portion of paper-making machinery or apparatus, technically known as the 

**deckle,” which prevents the stream of pulp from flowing away laterally 


| as it is carried over the endless web of wire-cloth, and thus regulates the 


| width of the continuous length of paper. 


The object of this invention is to 
so arrange the deckle-bars that they may be readily moved simultaneously 
to and from each other, so that the width of the web of paper may be varied 
with facility, and without stopping the paper-making machine, Under one 
modification the parallel longitudinal bars of the improved expanding and 
contracting deckle are connected to each other by two or other number of 
transverse rods or horizontal shafts, the bearings of which are bolted to the 
side standards of the machine; the extremities of these rods have long 
right and left handed screw-threads cut on them, The ends of the trans- 
verse rods pass through nuts fitted in the deckle-bars, which nuts have 
corresponding internal screws tapped therein. There are also jam-nuts 


| which traverse to and fro on the transverse rods, and serve to prevent any 


movement of the deckle-bars arising from the continuous vibratory action of 
the wire and its connected mechanism. One extremity of each of the 
adjusting transverse rods has fitted to it a worm-wheel ; each of these 
wheels is in gear with a worm keyed on a horizontal spindle arranged above 
the worm-wheels, and parallel with the side of the framing of the machine, 
The horizontal spindle is made in two parts, and is connected at the centre 
by a coupling ; this is done with a view of allowing a slight lateral play to 
one of the transverse rods, 80 that the deckle-bars may be opened out 
slightly wider at the outflowing end. The horizontal spindle is carried in 
bearings which are bolted to the framing of the machine, and to one 
extremity of the spindle is fitted a hand-wheel, by means of which it is 
actuated. The apron at the inflowing eud of the deckle, over which the 
stream of pulp flows, is formed of a sheet of vulcanised india-rubber, which 
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extends across the machine, and overlaps the wire-cloth. The elastic nature 
of the material admits of the deckle-bars as moved to and fro laterally, 
and at the same time preserves a uniform level surface. To alter the width 
of the web of paper, nothing more is necessary than to turn the hand- 
wheel on the horizontal spindle ; this puts the two transverse adjusting 
rods in motion, the screws of which, working through the deckle, cause 
the bars to approach or recede from each other accordingly as it is desired 
to make a wider or narrower web of paper. This alteration in the width of 
the web may be effected instantaneously, and without impeding or stopping 
the motion of the machine. 


Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


1647. W. E. Newton, Chancery-lane, London, ‘* Magneto-electric machines.” — 
A communication.— Dated 11th July, 1859. sd 
The First part of this invention of improvements in magneto-electric 
machines relates to a novel construction of magnets, and consists in consti- 
tuting a wheel of magnets of a series of radial plates or bars connected at 
their inner ends by a continuous ring, thereby forming a compound 
magnet. Such connecting ring may be formed by bevelling the edges of 
the several plates or bars at their inner ends, and so binding them that 
they will ‘ail be in contact, and be thereby closed at their inner ends ; or the 
same object may be effected by abutting the inner ends of the radial plates 
or bars against a continuous ring, or by forming the whole from a circular 
plate or disc by cutting out a succession of Y-shaped pieces from the 
periphery, having a continuous ring around the hollow centre with the 
series of magnet poles radiating therefrom likes spokes from a tub, In 
whatever way the magnetic ring may be produced the plates should be 
made to radiate from the centre, and their inner ends be closed, either by 
contact, or by a coutinuous ring in the same plane. A compound magnet 
so constituted will be found to present many advantages over a compound 
magnet composed of a series of horse-shoe magnets connected together to 
form a wheel, because the improved magnet can be made cheaper, more 
accurate, is not so liable to warp in the tempering, and, if warped, the 
clamping of a series of such wheels together to multiply the number of com- 
pound magnets will cause the warped parts to be bent back to the required 
plane. Being closed at the inner euds they will not be liable to change 
polarity, and a greater number of poles can be placed in a circle of a given 
diameter than if made in any other form, and they can be better adjusted or 
made accurate. This is a matter of great importance, as in the operation of 
&@ magneto-electric it is important that all the poles should pass 
over the centres of their appropriate helices at the same instant of time. 
The most important result of this organisation of compound magnets is the 
equalisation of the magnetism in all the poles—a result which is of the first 
importance in magneto-electric machines, considering the difficulty of obtain- 
ing a series of magnets equally charged. When the armature or core of 
any one helix is just midway between the north and south poles of any one 
horse-shoe magnet, the change of magnetic influence takes place, for the 
north and south poles of any one magnet are of equal strength, and just 
midway between the two will be the neutral point, and at the instant of 
ing this point the change of magnetic influence takes place ; but when, 
y reason of the rotation, the helix is brought between the north pole of 
one such magnet and the north pole of the next, which happens to be of 
different strength, the neutral point, where the change of magnetic influence 
takes place, will not be midway between the two poles, but nearest to the weak 
pole. This inequality produces confusion in the impulses from the several 
elices which, instead of being simultancous, are produced in succession. But 
with the improved compound magnet, even when the separate poles are 
charged with different strength, they all become as equal as the two poles of a 
single horse-shoe magnet, and, in consequence, the impulses from all the 
helices will be simultaneous. The Second part of the invention relates to a 
new combination of helices, which are so arranged that they may be readily 
adjusted to the magnets, The improvement consists in forming the spool 
heads, elongated with holes through them outside of the helix, for the 
passage of a bolt or spindle, by which they are secured to a ring or holding 
plate placed outside of the compound magnets, so that each helix can be 
swung around on the securing bolt or spindle into any position required, 
and then secured. The Third part of the invention relates to an arrange- 
ment of fixed bands or rings for receiving the induced electric impulses, 
and consists in combining with rotating compound magnets one or more 
pairs of insulated rings of non-magnetic metal, placed outside the circle of 
rotating magnets, and with which the terminal wires of the helices are to 
be connected, whereby the connection and disconnection can be readily 
made and changed, whether the machine be in motion or still. And the 
fourth part of the invention relates to what is termed a pole changer, that 
is to say, a mechanism for changing the direction of the currents which are 
delivered from and return tothe machine alternately in opposite directions 
and cause them to pass to and through a conductor in one and the same direc- 
tion, asif induced by a battery. This part of the invention consists in the 
employment of two oppositely vibrating conductors, insulated from each 
other, and simultaneously oe age by the alternately reversed currents 
from a magneto-electric machine, which conductors vibrate between two 
sets of conductors, each set of which is connected with one of the terminal 
wires of a magneto-electric machine, so that each vibration shall break 
the connection between one of the vibrating conductors and one of the 
termina! wires, and establish the connection with the other terminal wire 
of the machine, and vice versa with the other vibrating conductor, and 
connecting the said vibrating conductors with conductors with other ter- 
minal wires, to be used for transmitting the currents to be used, whether in 
a solution for electro-plating, or for any other purpose for which, and in 
the same manner in which, a current excited by a battery is generally used, 
and then returning such current to the magneto-electric machine. By 
means of this system of operation, the currents coming from the machine 
alternately in opposite directions are delivered to one of the vibrating con- 
ductors alternately from one and then from the other terminal wire of the 
clectro-magnetic machine, and all of them are delivered from such vibrating 
conductor to the terminal wire of the pole changer connected therewith, 
and hence in thes ame direction, and returned by the other terminal wire 
to the other vibrating conductor, to be returned to the magneto-clectric 
machine alternately along one, and then along the other, of its terminals. 








Cass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads, 
1648. I. TineBuck, Windsor-court, London, “ Printing from engraved plates.” 
—Dated 29th June, 1359. 

The object of this invention is to adapt single cylinder letter-press print- 
ing machines to the automatic printing of engraved copper-plates and 
other incised printing surfaces. This end the patentee proposes to attain 
by the application to such machines of suitable apparatus, consisting, 
mainly, of a travelling rotating inking-brush for transferring tae printing 
ink from a trough and slab to the engraved plate, and an elastic scraper or 
doctor for removing from the plate the superfluous ink imparted thereto 
by the brush, The invention cannot be described without reference to the 
drawings. 

1576. W. E. Kenwortuy, Water-lane, Leeds, “ Purifying gas.”—Dated 1st 
July, 1859. 

This invention consists in the use of flue dust or fine ashes mixed with 
sulphuric acid, and used in the manner of hydrate of lime. The inventor 
places this at, the bottom layer, or on the bottom shelf of the purifier, and 
makes use of the hydrate of lime as otherwise usual. The purifier, and 
the method of using it for purifying gas, may be the same in ordi ary, 
with the exception of the addition of the matters above mentioned, whe reby 
& great saving in the hydrate of lime is effected. — Not proceeded with, o 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Rerosts oN "CHANGE IN BIRMINGHAM AND WoLvernampton: Description of 
the Orders in Hand—Tue OPENING oF PARLIAMENT AND TRADE: Foreign 
Politics and the Commercial Trealy—Tue Inon Trape wn France: /nfluence 
of Masters with the Emperor: Whence they Get their Raw Material—Stas- 
ForDsHIRE Coat Trade: The Movement for an Advance of Wages: Meeting 
eo Colliers — TasuLtarep List or Buasr FURNACES IN THE DisTRIcTS oF 
NogTH STAFFORDSHIRE, WOLVERHAMPTON, STOCKTON, DARLINGTON, AND 
NgweasTLe-on-Trxe ; Deductions—Boarp or Taape ReTusns ror 1859: 
Metalliferous Products — BURMINGHAM AND WOLVERHAMPTON HARDWARE 
Taapes; Home and Foreign Demand—PRESENTATION TO AN EMPLOYER— 
Borgr Exrosion ; Defective Gauges—Lanoe Numper or Prr Accwents: 
Rude Machinery : Frightful Recklessness : Great Sacrifice of Life—Practican 
Recoenrrion or Unriincuine Duty sy A CoLLiexy PRoprieToR—Piate- 
Laver Ron Oven, 

YestTerpay at Birmingham, as at Wolverhampton on the day before, 

masters of the first-class reported a slightly increased number of 

orders upon last week's list. These are for the most part for iron of 

a massive description used in the national defences or the Govern- 

ment dockyards, and for commercial marine uses. They are for 

the supply of the home market, the general foreign demand and that 
of the United States in particular proving to be of scarcely more 
than the least possible value. The inquirers for iron of an inferior 
description are very few, and the sales of the week in this description 





of goods, either in the pig or the malleable state, are not worthy of 
mention. At the same time the prices continue firm, and for inferior 

igs a much higher proportional price is being obtained than for the 
4 native mine samples. Of the former description a much smaller 
quantity is being made now than formerly; whilst in the latter 
there is now a great deal of competition by the hematite iron makers. 
The unfavourable influence which was beginning to be exerted by the 
increased value of money, was considerably checked by the very 
gratifying manner in which the two first nights of the new Parlia- 
mentary session have passed over. The absence of complication on 
our part in the affairs of Italy was very favourably regarded, as 
well as the conditional signing of the commercial treaty with France. 
No immediate benefit was expected from the last-named measure, but 
of its ultimate benefit there seemed an increased assurance upon the 
tone of last week. It has been remarked with reference to the French 
iron trade, that “the ironmasters of France are a most influential 
class, wealthy, and sincerely attached to the Empire. : The iron 
interest is likewise a great interest in France, viewed, as it ought to 
be, comparatively ; and while the French ironmasters are compelled 
to import three-fourths of all the ironstone they use at all, the 
Haut Poutnonex in all the Départements, and likewise the fuel, has 
mostly to be imported from England or Belgium, how is it possible 
under these disadvantages that the large ironmasters can exist in 
France, with the duty taken off iron made with cheap coal and 
native mine? There is another class of ironmasters, called forge 
masters, who are numerous but not influential, who carry on their 
works in the forests, making charcoal iron with the wood obtained 
there; these the Government would show little consideration for, 
the Emperor being anxious to clear the forests for the good of his 
people, and explode this antediluvian mode of working. These are 
some of the ditliculties which surround the question. The ironstone 
used by all the blast furnaces in France is imported, say one-third 
from the Island of Elba, in the Mediterranean ; two other kinds are 
imported, the one from Bohn, in Algeria, which is very good stone, 
and the other kind comes from Spain ; to these they add about one- 
fourth of their own ore, which is precisely the same as our North- 
amptonshire.” 

The coal trade is active, from the accumulation of orders conse- 
quent upon the flooding of pits in the late heavy rains, and the 
stoppages during the frost. The colliers are mistaking this, it is 
feared, for an improved general demand sufficient to justify an 
application for an advance of wages. A meeting of colliers, to consider 
the question of an advance of wages, was held at Willenhall on 
Monday evening. Upwards of 100 persons were present, Mr. 
Deakin, of Portobello, presiding. ‘The meeting was addressed by 
Messrs. Miller, Linney, Cooper, and others, and a deputation was 
appointed to wait upon the employers of the district, and ask an 
advance of Gd. per day, and report to a future meeting. 

A fortnight since we gave a tabulated statement of the number of 
pig-iron furnaces in and out of blast in South Staffordshire and East 
Worcestershire, at the end of 1859, taken from Mr. 8. Gritliths’ 
circular. From the last circular of that metal broker we give the 
appended list of the similar furnaces in North Statlordshire and 
other parts of England. 





FURNACES IN AND OUT OF BLAST FIRST WEEK IN JANUARY 
NORTH STAFFORDSHIRE DIsTRICT. 





a ee 
MES OF | . : , |4/3;8 | 
yt A BA | NAMES OF PROPRIETORS. elg|s | 
FEiagais } 
oj" io | 
‘ a — ‘aoe! Gaaiaia! ‘aame | 
Clough Hall Ironwks. | Trust. of late T. Kinuersly, Esq. Cee. | 
Goldendale Ironuwks. | Williamson Brothers .. .. .. | 4/3 4 
Shelton lronworks .. | Right Hon. the Earl of Granville | 8 | 6 | 2 | 
Longton Land End .. | Wm. Hanbury Sparrow, Esq. .. | 3 | 2 | 1 | 
Fenton Park lronwks. | Fenton Park [ron Company Beegagea. 
Apedale lronworks.. | T. E. Heathcote .. .. .. ../4/2/2 
Silverdale Irouworks | Stanier and Heath oo os wot SE STS 
| A. Biddulph .. .. .. «. ae Le Se 
| 81} 22! 8 


NORTHAMPTONSHIRE DISTRICT. 


Heyford Ironworks.. | George Pell .. .. .. « « | 3} 241 
In another part of the county “a se ae as oe ve FOES | 0 





STOCKTON AND DARLINGTON DISTRICT. 











Cleveland Furnaces.. | Bolckow and Vaughan ee 














9 8; 1 
Middlesboro’-ou-Tees | Bolckow and Vaughan oe 3/3] 0 
Witton Park .. .. | Bolckow and Vaughan £172 
Tees Side Ironworks Snowdon and Hopkins .. 2/2/00 
Tow Law Ironworks | The Weardalelron Company ..| 5 | 4/1 
Stanhope .. .. .. | The Weardale fron Vompany ../ 1 | 0) 1 
South Bank Ironwks. | B. Samuelsonand Co. .. .. .. | 3 | 3 | 0 
Sch Durham lronwks. | The South Durham Company 8/38] 6 
Norton Furnaces .. | Warner, lucas, and Barrett aero ae 
ees Ironworks’ .. | Gilkes, Wilson, Pease, and Co. 1339 
Stockton - on cage | Holdsworth, Benington, Pyers 3/2/1 

ee ee © ae eee a 

Eston .. .. - | The Clay-lane Iron Company .. | 2 | 2 | 0 
Cargofleet .. -» | Cochraneand Co. .. .. .. «| 4]2] 2 
Port Clarence .. .. | Bell Brothers sk, ah 614]1 
Consett .. .. .. | The Derwent [ron Company 18 j|11 | 7 

70 








FURNACES NOW BUILDING. 
Cargofleet .. +. | Jones, Dunning, andCo, .. .. 2 


South Stockton +» | Whitwell, W.,and Co. .. .. .. 
Seaham Harbour . | The Dowager M. ot Londonderry 3 


NEWCASTLE-ON-TYNE DISTRICT. 


Birtley Ironworks .. Birtley Iron Company... .. .. Bi 

Walker Irouworks .. Losh, Wilson, aud Beil as: + ee. 
Washington Works.. Bell Brothers me oe ah ee 1 
Felling Works .. .. | Bell Brothers in” tea we 2 0 
Llamiugton Works... Bell Brothers eo ce of oe | AE OTI 
Jarrow Works .. Jarrow lron Company oo | 443 | 1 
Walisend Works Jarrow lron Company .. .. 3] 2/ 1 


} 


ULVERSTONE DISTRICT. 





The Ulverstone He- 
matite lronworks, 


Schneider, Hannay, and Co. ..] 3 
Barrow .. .. o- 





SYNOPSIS, 


In the Darlington District .. .. o2 «2 ss oe of oe | 70| 52 | 18 
In the Newcastle-on-Tyne District .. .. 6. 6. we ee ¥) 13 
In the North Statlordshire District .. .. 0 .. ..  .. 6. oh | 8 
In the Northampton District .. ©... 0 6. 6k eee 3 
In the South Staffordshire District, including East Worces- 


tershire District a ee ae ae ee 
In the Shropshire District .. 1.0 .. 1. 6s ee ee ee | 8S | BD 
In the Forest of Dean District .. .. .. .. of « «| 8 | 5 


355 | 256 | 99 


From the Blue Book just issued by the Board of Trade, for 1858, 
we compile the following table, which shows the value imported in 
each of the last three years of such foreign products and manufac- 
tures as are necessary to, or enter into competition with, the manu- 
factures of the Midlands :— 


_ 1857. 1858. 
£& 

Clocks and watches .. .. «. 359,275 456,369 345,924 
Copper .. .. «+ «+ «es os 2,597,717 3,006,829 2,887,494 
Glass oe es «0 +6 o@ «« Ie 119,503 146,958 
TOM cc co co co ce ce co )|«6FUESES 668,184 320,268 
Silver ore oo cc ce cs co 6966970 299,511 209,154 
oc ve ee ee as ce ¢ 598,933 
Teh ok ac. ss an 6s os es |C Cl  ee 


In the more detailed tables of imports for 1848 some minor articles 
are enumerated, the values of which were as follow:—Porcelain 
wares, chiefly from France, £55,992; metal leaf (not gold), chiefly 
from Hamburg, £28,955; nickel ore, principally from Norway and 
Sweden, £5,628; metallic nickel, and oxide and arseniate of nickel, 
chiefly from Hamburg and Holland, £1,446; silver plate from France, 
Hamburgh, and the East, £12,011; platina, £8,285; ivory, £410,608 ; 
arms, under which head are included swords, cutlasses, matchets, 
bayonets, gun barrels and locks, and unmounted cannon and mortars 
of iron, £14,025; brass manufactures, £13,090 ; bronze manufactures 
and works of art, £31,032; buttons and studs, £81,700; cameos, 
£11,426; coral, £7,593 ; crystal, £694; earthenware, £11,655; gold 
leaf, £8,899; gold-plate, £101; japanned and lacquered wares, 
£1,882; latten wire, £11; bell metal, £105; tin foil, £105; wire, 
gilt, plated, and silver, £13,067. The exports of midland manufac- 
tures, or of articles of the same descriptions as are produced in Bir- 
om, Coventry, Wolverhampton, Worcester, &c., were as 
ollows :— 


] 1856. 1857. 1858. 
£ £ £ 
.- 154,993 190,868 190,261 


Agricultural implements 
Arms—guns .. .. .. 
EE: 266s oe. 98 os 
Copper, unwrought oe 
pa wrought, including } 
yellow metal... .. 

Hardware and cutlery .. .. .. 
Iron—Pig .. .. 2. oe 
» Barandrails.. .. 


281,372 409,789 300,682 
2,634,696 3,019,228 2,872,051 
j 852,055 699,622 
1,853,829 2,128,041 2,000,918 
3,747,598 4,016,230 3,277,607 
+. e+ 1,385,118 1,609,115 1,084,170 

.. 5,924,600 5,962,780 4,981,530 


L. 819,067 15069,249 1,097,278 
*) 1,8973386 27814,420 2’5u22074 
: 3 748,579 589,676 


Machinery—Steam engines . 
9 Other kinds. 

OD ks ob we ee Oo. +9 2 

Tin plates. 1... oe 1,407,906 1,500,116 1,351,151 
The exportation of agricultural implements in 1858 was chiefly to 
Australia, Russia, South Africa, and Brazil. Of the arms (guns 
only), more than half went to India. Percussion caps to the value 
of £12,398 were exported, one-half to India, and one-fourth to the 
United States. Pistols, swords, brass ordnance, and military stores 
made an item under the head of arms to the amount of £78,869; 
India being the customer for considerably more than half. Brass 
manufactures were exported to the amount of £155,511, principally 
to India and the West Coast of Africa. The largest consumption of 
hardwares and cutlery was in the following countries :—United 
States, £654,097; Australia, £419,988; India, £285,991; Brazil, 
£175,997; Hamburgh, £174,918; South Africa, £127,974; British 
North America, 121,233; Cuba, £111,070, No other country took 
hardwares and cutlery to the amount of £100,000. More than half 
the jewellery exported was shipped to Egypt, but the greater part of 
this probably went by the steamers connecting with the overland 
route to India. In gold and silver plate the chief markets were 
France and Australia, and for plated wares the latter country and 
India. Besides the articles mentioned in the foregoing list, there 
were exported of British manufactures—ornamental beads, £22,260 ; 
bells and bell metal, £1,922; nickel refined in the United Kingdom, 
£2,429; and bronze works of art, £3,866. The exports to China 
continued to increase, and approached very near to three millions in 
value. Iron and steel, hardwares, cutlery, tin plates, earthenware 
and glass, made £107,512 of the total. 

Respecting the general hardware trades of Birmingham and Wol- 
verhampton it may be said that very little change is perceptible 
since last week. ‘The home trade is being resumed, and there is 
every reason to believe that there will be a good demand for hard- 
ware goods this spring by the country shopkeepers. As yet the 
orders by letter have been but small, but the factors’ travellers are 
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| now going on their journeys, and good orders are expected. The 





The above figures give us 256 furnaces in blast and 99 out of 
blast, for the localities above enumerated. In Scotland, on the Ist of 
January, there were 125 furnaces in blast, producing 960,000 tons 
ger annum; South Staffordshire and East Worcestershire produces 
786,240 tons; Shropshire, 145,600 tons; Forest of Dean, 23,296 
tons; Darlington District, 473,200 tons; Newcastle-on-Tyne 
District, 118,300 tons; North Staffordshire District, 179,400 tons ; 
Northampton District, 23,400 tons; Ulverstone (Schneider, 
Hannay, and Co.), 43,680 tons. The above figures add up to a 
grand total of 2,753,116 tons. 


| extraordinary activity which prevails in the north of England in the 


various branches of manufacture must be attended with happy effects 
in this district. It is expected that there will be more call for 
builders’ ironmongery this year than has been for the past three 
years, on account of general trade having revived. At present the 
artisans are making full time, also the tube makers, edge-tool 
makers, and metallic bedstead makers—all of them are busy. 
a is generally good, so that it is scarcely necessary to enter into 
details, 

The foreign trade is reviving; a good stock of orders are at pre- 
sent being executed. There is more trade being carried on also with 
South America and with Spain and Italy. 

The workmen of Messrs. Kirby, Beard, and Kirby, pin manufac- 
turers, of Birmingham, invited the principal of the hrm, Mr. George 
Beard, to dinner last Thursday, and presented him with an address. 
The document conveyed in feeling and respectful terms the high 
appreciation by the workmen of Mr. Beard, as an employer, a friend, 
and a gentleman. On behalf of the machinists an inscribed silver 
cup in a walnut case was then presented to Mr. Beard, who, in ac- 
knowledgment, “ considered that he had simply done his duty towards 
those in his employ.” 

The inquest has been concluded upon the bodies of the two youths 
who were killed at Tipton by the explosion of a boiler in a brick- 
yard, as previously narrated in this part of THe EnGiwger. The 
principal evidence was that of Mr. T. Chillingworth, engineer, of 
West Bromwich, who stated as the result of a careful investigation 
of the boiler, made by the direction of the coroner, that the plates 
were in some places 5-16ths of an inch thick, butin others only one- 
eighth; and in one place, for a space ot six inches, the plate had 
been reduced to a thickness of 1-64th o. an inch. The iron was 
generally very good, and tie reduction of the thickness of the plate 
had resulted trom corrosion. The thin portion was at the bottom of 
the boiler, near the edge, which rests upon the brickwork. The 
seven patches were fastened by one bolt passing through the centre 
of each patch, and a quantity of rope yarn was put between the 
—' and the boiler, which would have the effect of stopping any 
eak, but was a dangerous way of doing it, as it did not strengthen the 
plate, while a flaw was always liable to increase, from the pressure 
tending to force the plates apart. The boiler was generally not in 
good condition, and wanted repairing; but he did not think that a 
pressure of 10 Ib. on the square inch would have caused the ex- 
plosion. Witness believed at the time of the explosion there was a 
pressure of 25 1b. per square inch, and he did not think that the 
screw patches—although dangerous—had anything to do with the 
cause of the explosion, as the rent in the boiler was not through but 
underneath the.n, although, as the screw-patch only imperfectly 
stopped the leaks, the water might trickle down the side 
and lodge in the brickwork, which would assist to corrode 
the bottom, and might account for the thinness of the 
plates in those parts. He tested the steam-gauge, and found it did 
not act. On comparing it with two other new gauges, constructed 
on different principles, made respectively by Grautott and Chadburn, 
he found that, while the two latter had no perceptible difference 
between them up to 20 Ib. on the square ob a the one which had 
been on the boiler in question did not indicate any pressure ; and 
when the other two indicated 25 Ib. pressure it only indicated a pres- 
sure of Olb. He had found that the teeth of the latter gauge were 


worn out, and so slipped over the pinion, which he thought resulted 
from its having been placed on the steam-pipe, and not in direct 
His opinion as to the cause of the 


communication with the boiler. 
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explosion was, that the pressure gauge being out of order, the safety 
valve had been weighted to the pressure indicated by the gauge, and 
that an over-pressure of steam was the consequence of the false 
ressure indicated by the gauge. He was of opinion, however, that 
os boiler was safe to work at a 10 Ib. pressure. From the state the 
uge was in, when it showed a pressure of 4 Ib. there would actually 

a pressure of 24 lb. An examination of the boiler while it was 
fixed would not enable a person to detect that the plates were so 
thin. If the steam-gauge had been in good order he did not think 
the explosion would have occurred. The jury returned a verdict of 
“ Accidental death,” coupled with a recommendation that Mr. 
Williams should for the future place the steam -gauge in direct com- 
munication with the boiler, and not upon the steam-pipe. 

There have been several lamentable accidents in this district 
recently. The most melancholy was one at an iron stone pit 1n the 
colliery of Mr. H. B. Whitehouse, Wednesfield Heath, near W ol- 
verhampton, on Saturday last. The heavy rains have occasioned 
the gathering of much surface water in the colliery, some of which 
is drained into a jack-pit near to No. 4 engine, that works No. 15 
stone pit. A pump has been attached to this engine to draw out the 
water from the jack-pit. To do this, the drawing machinery is 
thrown out ef gear by the plimber block (locally termed carriage 
block) of the crown wheel, being made to move towards the engine 
house in a groove. The winding apparatus was thus disconnected 
on Friday night, and the pump worked by an engine tenter, who was 
not usually in charge of that engine. To put the machinery again 
jn gear for the ordinary working of the pit, the crown wheel had to 
be driven back to the pinion wheel, the connection being thereby 
completed between the winding apparatus and the engine. To 
secure this connection, the plimber block was bolted down to the 
sills, and to further prevent it from sliding back, a block of wood 
was dropped in between it and the engine wall, this block being 
further wedged in by a thinner piece of wood. If this operation, 
clumsy as it is, had been fully carried out on Saturday morning 
when the pumping was suspended and the machinery attempted to 
be put in gear for winding, seven lives would have been spared. It 
is feared that the engine tenter, after drawing water, brought the 
two wheels spoken of into connection, bolted down the plimber 
block to the sill, and dropped in the block of wood, but neglected to 
drive in the wedge between the block and the wall. It is further 
alleged that he had no spanner whereby to screw down the bolts, 
driving the nuts home by knocking them round with a hammer, 
By some neglect or other, however, the crown wheel slipped back, 
the winding gear and the engine became disconnected, and when the 
first band of four men and three boys were going down at six in the 
morning, they were dashed to the bottom, a distance of 94 yards, in 
an instant, the rapidity of the motion and the shock breaking the 
very strong round wire chain attached to the cage and the drum, 
and shattering the latter into many parts. The Coal Mines Inspec- 
tion Act specifies the nature of the machinery which shall be used 
in connection with the plimber block at coal mines, but stone mines 
are not within its operation. Another illustration of the incom- 
pleteness of that Act is supplied by this shocking accident. As the 
day-man had taken charge of his engine when the catastrophe hap- 
pened, both he and the night engine tenter are in custody; and 
certainly one of them will be committed for manslaughter. They are 
named Fereday and Johnson, and before the magistrates at Bilston 
on Tuesday were charged with manslaughter. Superintendent 
M‘Crea explained the circumstances which had led to the prisoners’ 
arrest, and also narrated the substance of a statement made to him 
by the prisoners, in which they attributed the accident to the im- 
perfect manner in which the block of wood, used for retaining the 
crown-wheel in gear, fitted into its place. The block of wood, they 
alleged, was rather too short, and they had been in the habit of using 
another piece of wood to assist, but both blocks were damaged by 
the wet, and did not act securely. Fereday said that when he left 
the engine it was in proper gear, and Johnson also says that before 
he commenced to work he examined it and found it all right. They 
were both remanded for a week, the magistrates consenting to take 
substantial bail. The inquest has been adjourned. 

On the evening of the same day that the fearful accident occurred 
at Wednestield Heath another accident occurred at ‘Tipton, Mr. 
Roberts, coalmaster, has some pits at a place known as the Three 
Furnaces, near the Tipton ‘station of the Stour Valley Railway. On 
Saturday afternoon last three men and two boys were coming up 
the shaft of No. 2 pit, having done work, when suddenly the skip 
became detached from the chain, and they were all precipitated to 
the bottom. The shaft is about 150 yards deep, and the unfortunate 
fellows fell a depth of about 60 yards. The skip was an ordinary 
tackled skip, with a “bonnet.” William Oakley, along with others, 
was at work in the pit at the time the accident occurred, and went to 
the bottom of the shaft, where a frightful sight presented itself —the 
men and boys lying one on the top of the other in terrible agony. 
The one found to be most seriously hurt was Benjamin Roberts, 
aged fifty-one, brother of one of the chartermasters. He had sus- 
tained such frightful injuries all over his body that he died within 
half an hour after being taken home. Of the rest, two are not expected 
to recover. The cause of the accident is conjectured to be that the 
men, instead of hooking the skip properly under the bonnet, in a 
careless style only rested it on the point of the hook; consequently 
a slight jerk in coming up the shaft dissevered the temporary con- 
nection thus made between the chain and the skip, and the latter 
fell to the bottom. This appears to be the only possible way of 
accounting for the accident. Mr. Lionel Brough, the Government 
Inspector of Coal Mines, who is now doing duty for Mr. Longridge, 
invalided, has examined the pit and tackling and can come to no 
other conclusion ; but, with a view to getting the evidence of some 
of the men who are injured, suggested to the coroner at the inquest 
on Tuesday that the inquiry should be adjourned, and the sugges- 
tion was acted upon. The hooker-on is himself among the injured. 

A reckless collier in a pit, at Bloxwich, near Walsall, has occa- 
sioned his own death, and the serious injury of four other workmen, 
by using a naked light in a part of the pit that was imperfectly ven- 
tilated, as he well knew, and to which place the doggy had told him 
he was not to take the light. 

On Thursday, last week, an explosion of firedamp took place at 
the colliery of Messrs. Ashwell, Anchor-road, Longton, owing, it is 
believed, to the incautious use of a naked candle. One man was 
seriously, and six were slightly injured. On the following morning 
the engine man drew the cage over the pulley at the same pit, but 
fortunately it was empty at the time. 

Alsoin North Staffordshire (at the Pinnox Colliery) a hooker-on, 
with equal heedlessness, stood at the bottom of the shaft after he 
had sent up some ironstone. Whilst the skip was ascending, some 
of the stone fell out and upon his head, completely crushing his 
skull, and killing him instantaneously. 

The people of Hanley have subscribed £40, and presented a tes- 
timonial of that value to Mr. William Hawkes, one of the pro- 

rietors of a pit, that, on the 7th of November last, during the 

eavy rains, and at the same time that the fearful accident happened 
at the big pit of Earl Granville’s, became inundated whilst the men 
were below. In consequence, two men and a boy, although they 
succeeded in getting to some workings that were above the level of 
the water in the shaft, yet could not for three days, during which 
time they were without food. Mr. Hawkes, during the whole time 
the men were in the pit, remained on the pit bank, superintending 
and assisting in the operations necessary to the rescue of the starv- 
ing men. But for Mr. Hawkes’s praiseworthy devotion to his duty 
on this occasion, the unhappy sufferers must have perished, for had 
they been left in the pit a few hours longer, they must have died— 
and that a terrible death. 

On the Stratford-upon-Avon Railway, near Honeybourne, on 
Saturday, two platelayers were at work, and, owing to the high 
wind, did not hear the whistle of the 8.0 a.m. ballast train, which 
knocked them down—one poor fellow having both legs cut off above 
the knees, and the other being struck in the back by the buffer of 
the engine, Little expectations are entertained of their recovery. 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LiverPoot: The Dock Board : Birkenhead Telegraph: Improvement of the Town: 
Mr. Baines on the Harbour, Docks, &c.—THE ACCUMULATING TRAFFIC ON TUE 
Lonpon anp Norta Western: The Approaches to St, George's Hall: Pro- 
posed New Building Bye-laws—WmraL WATERWORKS—TaHE CoaL TRADE: 
Darwen and Barnsley Districts —SHEFFIELD TRADE — ProposeD PuBLic Park 
aT Hvutt—Rattway Horets—Tse Late MB. STePHENson—Sovutn YorK- 
sainc RaAiway—Pativate Property DuRING Wan—* THe Murky MAIN 
Sewer or Mancuesten ”"—Tue Bishop oF Ripon on Tue Paysicat Con- 
DITION OF THE WorkING CLasses—RatLway Marress in THE East— 
HARWICH AND THE CONTINENT—MANCHESTER ASSOCIATION FOR THE PRE- 
VENTION OF Boren Expiosions: Speech of Mr. Fairbairn—Tuse CLEVELAND 
Inon TRaDE—Tue Coat Trape oF THE NogTH-Easrern Ports—NortTa 
YORKSHIRE AND CLEVELAND Ratway—Tue Suez CanaL Scueme: Jm- 
portant Discussion at Newcastle. 


At the last meeting of the Mersey Docks Board, tenders were 
accepted from Mr. Adam Eyton for the supply of milled sheet lead 
for general purposes, and from Messrs. T. Vernon and Sons for four 
wrought-iron mooring buoys, for the Canada Dock. Mr. Gisborne 
reported that an attempt to relay the telegraph cable had failed; and 
on further testing it he found it was in a very defective state. Mr. 
Brocklebank thought it was impossible to maintain a cable in the 
position in which this one had been laid. Mr. Bushell called atten- 
tion to an invention by Mr. Lindsay, of Dundee, by which that 
gentleman was enabled to transmit the electric fluid through the 
water without either chain or cable. Mr. Brocklebank thought it 
would be advisable to consider whether they could not make some 
arrangements with the railway companies for carrying the wire 
round by Warrington. A letter was read from Mr. Thomas Craig, 
of Douglas, Isle of Man, suggesting that the wire, instead of being 
sunk in the Mersey, should be suspended by a lofty pole on each side 
of the river. This communication, which excited some laughter, 
was referred to the Marine Committee. A letter was read from 
Messrs. Gates and Dolby, asking the board to reconsider their 


decision of charging 1s. per journey upon each omnibus using the 
ging A n g 


dock line of railway. ‘They urged that, as this charge would 
amount to about 100 guineas per annum upon each vehicle, it 
would be tantamount to a prohibition of their furtheruse. Referred 
to the Works Committee. 

At a meeting of the Health Committee of the Liverpool town 
council, a letter was read from Mr. Hall stating that Lord Derby is 
carrying out the wishes of the committee to obtain a good entrance 





now they would only involve themselves in other objections. Mr. 
Rishton, the building-surveyor, thought it would be a very desir- 
able provision, and the cost would bea mere nothing. Mr. Glad- 
stone moved that the town-clerk be requested to prepare a bye-law 
to the effect that all builders be compelled to make an approach- 
able communication with the roof of all houses erected by them. 
The motion was not seconded. 

The Wirral Waterworks Company are about to commence the 
laying of their pipes. The works are expected to make rapid pro- 
gress, and itis calculated that in twelve months the whole district 
will be receiving a copious supply of excellent water. 


Although within the last two or three years several pits have been 
sunk in the Darwen district, and have since been worked with great 
activity, the coal trade has of late been found barely sufficient to 
meet the increasing demands of the town and neighbourhood. The 
result has been that, within the last six months, the coal proprietors 
have taken advantage of this state of things, and coals (for steam 
purposes) which could have been bought within the time stated at 
5s. 6d. per ton, cannot now be obtained for less than 6s. 9d. per ton. 
This has caused great uneasiness amongst the miners, &c.; and the 
whole, without exception, have succeeded in getting an advanced 
rate of wages. Several of the masters did not at first accede to the 
request, and turns-out ensued, which have all ended in an amicable 
arrangement. In the Barnsley district the coal trade, since the 
commencement of the year, has been in every respect satisfactory 
- contrasts most favourably with its position at the same period 
of 1859. 

At Sheffield some large contracts have been made for springs, and 
the table-knive trade is brisk. The file trade is, however, reported 
to be rather flat, a circumstance in explanation of which it is urged 
that forced sales and low prices have rendered quality of goods a 
secondary consideration, and that the trade is beginning to suffer 
from the discredit inferior articles tend to bring upon it. The 
Russian trade is stated to be somewhat flat, but the American 
advices are of a satisfactory character. 

It is proposed to provide a public park at Hull, and the town 
council have appointed a committee to consider the subject. 

The erection of a grand hotel is proposed near the Victoria station, 
Sheffield. The Manchester, Sheffield, and Lincolnshire, and the 
Great Northern Railway companies have agreed to take shares to the 
extent of £5,000 each, and £7,000 has been subscribed from other 
sources. A company is being formed in Newcastle to work the 
“ Central Exchange Hotel” on the same kind of management as the 
Great Western Hotel at Paddington, which, since its erection in 


| 1854, is said to have returned 30 per cent, on the very considerable 


into Liverpool from the northwards where he has the power to do | 


so, and the writer hoped to induce Mr. Leigh to adopt the same 
course in a liberal spirit. The borough-engineer submitted a report 
on the widening of certain thoroughfares at the north end of the 
town, to which attention had been called in a letter from Mr. Myers, 
read at the previous meeting. In reference to the continuation and 
improvement of Vauxhall-road, from Boundary-street to Rake-lane, 
he says the sewerage of the new line had been completed, and the 


capital invested in it. 
A stained-glass window, by Wailes, of Newcastle, is to be placed 
in Westminster Abbey, in memory of the late Mr. Robert Stephenson. 
An etlort is being made to improve the position of the South 
Yorkshire Railway. A requisition signed by 135 of the shareholders 
has been presented to the directors calling upon them to convene an 
extraordinary meeting of the shareholders, for the purpose of con- 


| sidering the propriety of adding to the board of management four 


embanking of the site was being carried on as rapidly as possible. | 


Some little delay had taken place in making arrangements for the 
continuation of the new line of road northwards from Rake-lane, but 
the work which the corporation had in hand was progressing as fast 
as prudence warranted. Blacktield-terrace-road could not be com- 


pleted for a considerable time, however anxious Lord Derby might | 


be. There could be no doubt that the works of the committee, in 
connexion with these improvements, would be completed long 
before Lord Derby’s road was ready to be opened. The improvement 
committee were about to suggest to the council a new line of 
approach from the centre of the town northwards, which would 
remedy many of the inconveniences complained of. Victoria-road 
was to be paved with square sets, and the committee would consider 
in March how far it would be desirable to continue this paving along 
Derby-road. 

Mr. Thomas Baines has published another work on Liverpool—its 
harbour, docks, commerce, and local affairs. The volume contains a 
great mass of information. 

Attention is called to the great delay which takes place on the 
London and North-Western Railway from the accumulation of 
goods traflic. ‘This is becoming the case in other districts ; in fact, 
on some of the great trunk railways the traflic is beginning to be 
more than two lines of rails can bear. An interesting problem is 
awaiting solutien, viz., how much can be carried with safety, ex- 
pedition, and convenience to the public upon two lines up and down. 

The attention of the Liverpool town council has been called by 
Mr. Henry Booth to the often-noticed subject of the approaches to 
St. George’s Hall. Mr. Booth made a humorous allusion to the 
iron gates and mermaids, and the two granite columns, which were 
at length borne to the tomb of the Capulets, and the lions for a 
brief space reign in their stead. Mr. Picton, referring to Mr. Booth’s 
communication, said he was no party to the lions remaining there; 
he would rather have dispensed with them altogether. The sur- 
veyors had had orders from the committee many months ago to 
complete the area in front of the hall; but he believed the reason 





or tive men of active business habits, and by that means to obtain 
if possible better dividends than are at present paid. By some of 


| the largest shareholders it is deemed expedient that some change 


should be made, because it is thought that a line passing through so 
rich a mineral district should pay a larger dividend than 2} per cent. 
Apropos of dividends generally, it may be added that they exhibit 
some slight improvement as compared with 1859. 

The Liverpool Chamber of Commerce have issued an address to 
the President of the Board of Trade on the protection of private 
property at sea during a time of war. The address strongly urges 
the “immunity from capture at sea of private property or the 
persons of private persons.” So long as war lasts, these views are 
not likely to receive general adoption. 

A considerable quantity of rain having fallen during the last few 
days in Manchester and the neighbourhood, the Irwell, which a 
local paper styles “that murky main sewer of Manchester,” has 
become much swollen, and has changed its colour from jet black to 
light brown. 

Three of the children of Mr. H. Fulland, living at the Quarry, 
Sheepcotwall, near Tipton, have been all but poisoned. On re- 
moving to a new house the children became strangely and un- 
accountably ill. They all appeared suffering from the same com- 
plaint, nor could they well explain how they felt. At nights 
they were worse than in the daytime, and always very rest- 
less, the muscles of the face being marked by a kind of twitching. 
Medical assistance was procured, but without effect, until Dr. 
Ballenden discovered that they were suffering from the effects of 
poison continuously received into their system, but from what source 
he could not ascertain. He, however, subsequently examined the 
bedroom, and finding the walls covered with a green-coloured paper, 
tore off a small piece, in which he discovered an extraordinary 
quantity of arsenic. The room had just been papered, and a fire was 
kept in it. The children had, therefore, been inhaling the deleterious 
evaporation which necessarily issued from the paper. They were 
removed into another room, and are now fast regaining their usual 
health. The doctor states that, from an analysis made, a small bit 


why they had not done so was want of material, a particular kind of | of the paper contained sufficient arsenic to poison any grown up 


gravel. The granite posts necessary had been ordered, and he 
believed some of them had arrived; and the gas-lamps were in 
process of being fixed. 

The Health Committee of the Liverpool town council have had a 
special meeting for the purpose of finally deciding upon the new 
building bye-laws, which have still, however, to go before the town 
council. ‘he first bye-law was amended so as to provide that the 
walls of every building hereafter built or re-built should rest upon 
solid ground, or upon sufficient concrete or other substructure. ‘The 
clause requiring persons to deliver a section with the plan of any 
new building, or building to be re-built, is also struck out. In 
reply to a question, Mr. M‘Gowen said the sutliciency of founda- 
tions, if not previously made out to the satisfaction of the building- 
surveyor, would have to be proved by evidence before the magistrates 
on the hearing of the information. Certain words objected to in the first 
clause of the second bye-law were struck out, and the clause now stands 
as follows:—None of the external walls of any building erected or 
re-built after these bye-laws come into operation shall be supported 
entirely with iron or metallic columns, storey-posts, or pillars, unless 
the same shall be of sutlicient strength for the safe support of such 
building, or unless suflicient solid stone or brick pillars or piers shall 
be erected therewith to secure such safe support of such building ; 
and when iron or metallic columns, storey-posts, or pillars are used, 
the same shall, whenever necessary, be properly secured through the 
building by tie-rods or otherwise. ‘ihe open space free from any 
erection thereon required by the third bye-law in the rear of 
dwelling-houses is altered from 150 sq. ft. to 84 ft. in the case of any 
such building of an ordinary character, and 117 ft. in the case of any 
such building having, or being intended to have, a cellar to be let 
for separate occupation, or to be erected in double tiers; the words 
“other than a water-closet” are inserted after the words “ free from 
any erection thereon ;” and the power of modification is transferred 
from the health committee to the town council. In the fourth bye- 
law the first clause, which was the one objected to, now reads, “No 
new house or house hereafter to be built or re-built shall be occupied 
until the same is in every respect fit for human habitation ;” instead 
of “until the same has been certified by the building-surveyor, after 
examination, to be, in his opinion,” &c. In the second clause, the 
power of certifying to the health committee that a house is untit 
for habitation is confined to the medical officer of health, the words 
“or by any two medical practitioners” being struck out. Before the 
committee closed ,their sitting, Mr. Gladstone said he should like 
to take the sense of the committee with regard to the necessity of 
compelling all builders erecting houses to make a communication 
with the roof, so that in case of tire the inhabitants would have a 
fair chance of escape. The chairman said Mr. Gladstone's sugges- 
tion was well worthy the attention of the committee and of the 
town council, but he was afraid that if they attempted to enforce it 
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; in American railway shares. 





person, 


The following statement appears in the Atheneum of Satur 
day :—“ The public will regret to hear a rumour that Mr. Cobden 
has lost nearly the whole of his private fortune by investment 
i They will rejoice, however, if the 
rumour should be true, to hear that the loss will be repaid to this 
useful servant of the public, in a manner at once splendid, delicate, 
and prompt. In a few days, if we are rightly told, names have been 
put down for £40,000, in sums from £500 to £5,000 each. The 
friendliness thus expressed is a most noble tribute to public virtue 
and public service.” 

The well-filled ranks of the lecturing class have obtained a recruit 
in the person of the Bishop of Ripon, who has been addressing the 
Leeds Philosophical and Literary Society on the physical condition 
of the ae viewed with reference to its bearings upon their social 
and moral welfare. ‘The bishop narrated a series of oft-times 
recapitulated facts. In London (said his lordship) few persons had 
an idea of the manner in which thousands of the poor lived. ‘Their 
dwellings, in many districts, were crowded together, without venti- 
lation, without air, without light, without water, and they themselves 
lived,without any discrimination of sexes, as many as nine or ten ina 
room, s0 that all sense of delicacy and morality was seared if not ex- 
tinguished, and they formed a class who lived upon theft and prosti- 
tution. As to their physical condition, it emaciated and degraded 
all who came under its influence, and it had been estimated that not 
less than 13,000 persons died annually in London, and 100,000 
in England, from purely preventable causes, whilst something like 
one million more were wasted and debilitated trom the same causes, 
The deaths in England were stated to be 33 per cent. above 
what, according to the best authorities, they ought to be. What~- 
ever tended to pauperise and degrade the people, tended to increase 
immorality and crime; and he believed that the fearful extent of 
intemperance amongst the poorer classes was owing chiefly to their 
low physical condition, which weakened their energies and excited 
an unnatural craving for stimulants. As to the cost of crime and 
disease, it was believed that under proper regulations the country 
might save one million per annum in poor rates alone in ten years, 
and it was estimated that a single visit of the cholera to London had 
cost one million, whilst the annual cost of typhus fever was £255,000, 
As to crime, every prisoner cost £20 or £30 per annum in prison, 
besides the cost of detection, prosecution, and conviction; and it had 
been stated by one authority that 400 criminals had cost the country 
no less than £80,000. Add these to the £51,000,000 spent annually 
by the working classes on intoxicating drinks and tobacco, and some 
idea would be obtained of the frightful cost in life, health, and 
means of this physical degradation of large masses of the people. 
It might be urged that we must not interfere with Providence, but 
Providence had placed within our reach the power of controlling and 
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checking this enormous waste of life and wealth, and it was our duty 
to use those means. What was the effect of doingso? In Bradford 
the death rate had been reduced in five years from 28} per cent. to 
22; in Liverpool it had been reduced from 39 to 27; and in Glou- 
cester from 27 to 24, Declaring that it was utterly impossible for 
religion to thrive where immorality existed, the bishop said that the 
question was one upon which all might combine, and that an expo- 
sure of the facts was the best way of obtaining an improvement. 


A meeting has been held at Bury St. Ed ds to ler a 
scheme for a railway between that place and Thetford. The length 
of the proposed line is 12} miles, and the estimated cost is £100,000. 
This project, if carried into execution, will supply another link in a 
third line from Norfolk, Suffolk, and Essex to the metropolis, inde- 
pendent of the Eastern Counties Company. At Thetford the pro- 
posed line would fall into the Norfolk Company’s railway ; and last 
season a grand scheme was brought forward for a direct route from 
London to Bury St. Edmunds. This undertaking was found to be 
far beyond the pecuniary means of the district a year since; but 
efforts are still being made to carry the scheme out bit by bit. Of 
course the Eastern Counties Company would offer strenuous oppo- 
sition, and the whole affair is surrounded with many difficulties. 
Mr. Brunlees is the engineer to the promoters of the Thetford scheme. 

Messrs. Alfred Brett and Co. have issued a statement with 
reference to the neglect by the Eastern Counties Railway of the 
facilities which they contend the port of Harwich otiers for conti- 
nental tratlic. Messrs. Brett state that when a railway is opened 
to Flushing on the other side of the water, they believe a trade may 
be cultivated at Harwich of which no adequate conception is at pre- 
sent entertained. 

At the annual meeting of the Manchester Association for the Pre- 
vention of Steam Boiler Explosions, several interesting speeches 
were delivered. The chairman (Mr. W. Fairbairn, F.R.S.) said the 
association had progressed satisfactorily since the time of its esta- 
blishment in 1855. In the first year they had connected with it 843 
boilers, now they had 1,618. With regard to funds, the disburse- 
ments showed that they had stiil a considerable reserve fund, and it 
would have been much larger but for some expenses connected with 
the removal to new otlices. It would be seen from the report, that 
it was intended to make some alterations in the rule relating to the 
indication of engines and taking diagrams. Diagrams would prove 
valuable to the members, as they enabled the proprietors of engines 
to know their state with regard to vacuum, expenditure of fuel, and 
led to their being kept in good repair. 
charges would be brought before them. With the view of doing 
what was possible to preserve boilers from the effects of turbid 
water, the executive committee had engaged Dr. Angus Smith to re- 
port upon the quality of water, and to recommend the best precipitates 
as carbonate of lime and alkalies, to prevent incrustation of the 
boilers. With respect to Mr. Harman’s (the chief inspector's) report, 
they would see the number of boilers that were injured by corrosion 
and other causes. It was desirable to have the mountings properly 
rivetted upon the boilers, instead of cemented joints, as formerly. 
There was another matter which had created great uneasiness; that 
was the “yrooving” of boilers, from some unexplained cause, round 
the angle iron, especially in locomotives, but also in stationary 
boilers. Whether the grooving arose from mechanical or chemical 
action, or from both, was not easy to determine; he inclined to the 
latter opinion. When there were tubes bending backwards and 
forwards, it had a tendency to break the scale, thus presenting a 
fresh surface of the iron to oxydation. Sometimes the grooves were 
so deep as to go nearly through the plates. He had brought the 
subject before the Manchester Literary and Philosophical Society, 
where it was discussed; but it could not be satisfactorily accounted 
for. This showed the necessity of boilers being carefully in- 
spected. It had been found that 420 safety-valyes were out 
of order; not dangerous, but in a state requiring attention. 
Explosions from the collapse of flues had not been unfrequent; and 
knowing that numerous boilers were now at work which were 
dangerously weak in that respect, he wished the utmost publicity to 
be given to the following facts:—L. The resistance of cylindrical 
flues to collapse from external pressure varies in the inverse ratio of 
their lengths ; in other words, a tube (in the position of a boiler flue) 
10 ft. long, will resist three times the pressure of one 30 ft. long, 
the diameters and thicknesses of plates being the same. ‘This law 
had only been recently arrived at by direct experiment (by: Mr. 
Fairbairn himself), and the source of danger in many existing 
structures which it discovered had naturally occasioned consider- 
able alarm. 2. The following simple remedy, which is inexpensive 
in its application, and for which there is no patent, may be used in 
existing boilers with great advantage. ‘Take two pieces of angle- 
iron, say 4 in. by 4 in. by j in. (or T iron of equal strength); join 
them into hoops, and rivet these hoops, at distances of 8 ft. or 10 ft. 
to the porte surface of the flues. In a boiler of which the flue is 
30 ft. long, the introduction of two of these hoops will increase its 
power of resistance threefold. He believed there were hundreds of 
boilers at work without any protection of this sort, which would 
inevitably collapse if worked at 100 1b. pressure, and very 
many that would collapse at a much lower pressure. He would 
strongly enforce the necessity of avoiding cheap boilers, which 
were not always cheap in fact; that the best iron should be 
required to be used; and that they should be paid for according 
to quality, and not according to weight. Mr. Bazley, M.P., 
expressed cordial approval of the objects and management of the 
society, and stated that only two explosions had taken place in the 
works of members of the association in five years. On the motion 
of Mr. H. Mason it was resolved, that for every indication of a steam 
engine taken at an ordinary visit of a sub-inspector, a fee of 5s. per 
cylinder shall be charged; and that in clause 4 of rule 21, in addi- 
tion to the charge of 10s. for each special indication, the committee 
be authorised to charge the cost of the railway fares of the inspector 
attending to make such indication. 

The Cleveland ironmasters have held an important meeting within 
the last few days at Middlesborough. All the tirms in the neigh- 
bourhood were represented, and it was suggested that as there was 
so great a ditlerence between the price of Cleveland and Scotch pig, 
which was not justitied, it was now a good time to adopt some plan 
whereby an unitormity of prices, and more approximate to those of 
Scotch pig-iron prices, might be attained. As a first s ep to this 
end, it was unanimously resolved that henceforward it should be a 
rule of the trade to quote cash prices, adding thereto for bill; it was 
also resolved that a weekly exchange meeting should be held at 
Middlesborough Railway Station every ‘Tuesday, and that the car- 
riage on pig-iron, when it exceeds ds. per ton, be charged as a separate 
item in the invoice, and paid for in cash, and not be included with 
the metal when drawn for at three or four months, and that the 
trade be bound by this rule until the next meeting. It having been 
suggested that a statement should be made of the present stocks and 
orders on hand in the district, so as to give an idea of the position 
of the trade, the different makers present stated approximately their 
present stocks and sales as follow :— 








Stock. Orders. 
Tons. Tons. 
Bolckow and Vaughan aa we 10,400 e. «45,000 


16,500" .. 
S000 6. 


Derwent lron Company . 
Bell Brothers 








Gilkes Wilson oe 08 06 ee ee 5,600 ee 
Cochrane and Co, eo ce ce ce | 68D oe oe 
B. samuelson and Co. ee 1,900 o 
Elwon, Maleclm, and Co... .. 2. 65,000 .. 
Holdsworth, Bennington, and Co, .. 3,200 ee 
Warners, Lucas, and Barrett oe 3,000 .. .. 
South Durham Company .. ee. 4,000 oe 
Wallsend and Jarrow Company .. .. 38,000 .. .. 
Snowdon and Hopkins ..  .. .. 1,000 . 
69,960 


The return of the Derwent Iron Company includes the stock at 
Middlesbro’ Dock, and the return of orders includes existing instruc- 
tions for bars, rails, and castings reduced to pig-iron. 

The export of coals from the north-eastern ports, in the month of 


The proposed changes in the | 





December, was scarcely so large as in December, 1858. Newcastle 
exported 74,099 tons in December, 1859, as compared with 99,730 
tons in December, 1858; Sunderland, 31,677 tons, as compared with 
54,770 tons; the Hartlepools, 22,912 tons, as compared with 31,128 
tous; and so of the smaller ports. ‘he falling off may be explained 
yy the fact that in December, 1858, nearly all the large states of 
Europe were laying in stocks of steam coals, while in December, 
1859, the government stores of France and other countries were 
reported to be quite full, so much so that some vessels are stated to 
have loaded coals at Marseilles for the supply of the French fleet in 
the China Sea. 

The North Yorkshire and Cleveland Railway will be completed to 
Castleton in about three months, and the beautiful and picturesque 
dales of Danby, Fryup, ard Westerdale, will then become accessible 
to the inhabitants of Stockton, Hartlepool, &c., and form resorts of 

reat interest to the lovers of rural scenery. The North-Eastern 

ompany are staking out a line from Ingleby Greenhow to Nun- 
thorpe, to form there a connection with the Guisbrough and Middles- 
bro’ Railway, and by the end of this year there will be a direct 
communication from Castleton, through Commondale and Kildare, 
to the important towns of Middlesbro’ and Stockton. It is intended 
to continue the North Yorkshire and Cleveland line from Castleton 
to Grosmont, near Whitby, next year. 

A very interesting meeting has been held at Newcastle to endea- 
vour to enlist the support of the inhabitants on behalf of the Suez 
Canal scheme. Mr. Lange attended on behalf of his pet project, 
and, in reply to Mr. Crawshay, said, in the original estimate of the 
engineers in 1857, the capital required to execute the works was 
stated to be £6,500,000, the residue of the proposed capital of 
£8,000,000 going to the payment of interest during the construction 
of the works, and for ulterior expenses. ‘The contract was taken by a 
French contractor, named Hardon, a man of high position in France, 





being appointed by the Government to execute roads and engineering 
works of a hydraulic character; he was also a man of great pro- 
perty, so that his engagement to carry out the works was some 
security for their due performance ; besides, he had deposited a very 
heavy penalty, as a forfeit, if he did not fulfil the contract. The 
difficulties in the way of carrying out the project had been found to 
be less, and the facilities for its execution greater than had been 
represented or expected, the contract was drawn out, and it had 
been found that the expenses would be much below the £6,500,000, | 
The subscribers, or the company, had no longer to do with the 
cutting of the canal; it was the contractor who had undertaken to | 
cut it. The amount of calls was £4 per share, on 400,000, making | 
£1,600,000, and some of the subscribers had shown an anxiety to 
pay in full, The opposition of Lord Palmerston had given a positive 
impulse to the project abroad. Adverting to the objections of Mr. 
Robert Stephenson, Mr. Lange said they had been answered over 
and over again. Besides, the conclusions of Mr. Stephenson had 
been disproved by engineers more eminent as hydraulic engineers 
than he; in fact, engineering opinion was almost universally against | 
him. In answer to questions, Mr. Lange said there were 25,000 | 
French shareholders, and that the shares had been principally taken | 
up by French capital; that there were few English shareholders 
comparatively ; and that if Englishmen wanted shares they would 
have to be bought up in the market, or from third parties, as the 
list had been long since full. Replying to Mr. Crawshay, Mr. 
Lange said he had reason to think that there was great diversity of 
opinion in the present Government as to the expediency of con- 
tinuing their opposition to the project, which, in his opinion, no 
true Englishman ought to oppose, but only an enemy to England. 
Mr. Cail, remarking that Mr. Lange had contined his observations 
mainly to political objections, went on to adduce the opinions of Mr. 
Stephenson against the practicability of the project. It had, he 
said, been the general opinion that there were some 33 ft. difference 
in the level between the Red Sea and the Mediterranean; but on 
the levels being taken, it was found that the two seas were ona 
level. Three eminent engineers—Robert Stephenson, ‘Talabot, 
and Negrelli—had examined the place, Mr. Stephenson going over 
it twice. The contractor might make the canal, but the great ditli- 
culty would be to keep it open. Mr. Lange replied that again they 
were met by the words Stephenson, Stephenson, as if, really, there 
were no other engineers in the world. They had speken of the en- 
gineering talent of one man, but was one man against the world an 
argument? The Academy of Sciences, in Paris, was a body of 
great weight. That academy was at the head of those who con- 
demned Stephenson’s opinion, after having gone into the particulars ; 
and if they could read the evidence they would no longer say 
Stephenson’s opinion was of any value with regard to the Suez 
Canal. It was said Mr. Stephenson had been over the ground twice. 
He never was over the ground from one end to the other; he 
went from Suez to Lake Ballah, but had never put foot on 
the ground from Lake Ballah to Pelusium, a distance of 20 
miles. But other engineers had made a study of it, and | 
these men were chosen purposely for their great knowledge of hy- | 
draulic matters by the Viceroy of Egypt. Independent of these, | 
the evidence of Conrad, a Dutch engineer, and others, could be | 
adduced in support of the present project, but he would ask what | 
other engineers in this country shared Stephenson’s views? Not a 
single engineer had come before the public to share those opinions, and 
Rendel and Maclean denounced them asabsurd. Mr. Haley, a member 
of the Parliamentary bar, entered into a lengthened defence of Mr. 
Stephenson's conclusions. Mr. Haley also pointed out that Captain 
Spratt, R.N., in a report to the Admiralty, after surveying the whole , 
coast, had reported that the project was impracticable, and involved 
financial and commercial ditliculties. As it appeared there was not 
a single share to dispose of, he thought the object was, now that 
Mr. Stephenson was dead, to endeavour to get Newcastle to reverse 
Mr. Stephenson’s opinions, and by making representation of this 
reversal, both in this country and abroad, to bring new influence to 
bear on Lord Palmerston and the Government. As to the assertion 
that Mr. Stephenson stood as one man against the world, he denied 
it. The greatest engineering science in the world was on his side. 
But, if it were otherwise, one great man was worth a hundred very 
small ones. When did Robert Stephenson ever mislead the world ? 
In all his great works, did his plans not ultimately prove sound, and 
generally reward those who embarked in them? Mr. Crawshay read 
some correspondence with Earl Grey, which showed that his lord- 
ship entirely disapproved of the policy of the Government in 
reference to the project. The object of the meeting was to 
ceal with its political bearings, and so sever the town of New- 
castle trom conduct which tended very much to embitter the re- 
lations between England and France. Mr. Crawshay defended Mr. 
Lange from the charge of aspersing the memory of Mr. Stephenson. 
Mr. Lange had merely maintained that he relied on other opinions 
than that of Mr. Stephenson’s as to this project. The company 
were prepared to execute the canal; but they were prevented from 
so doing by ditliculties raised at Constantinople, on the part of 
the English Government, to the Sultan’s granting of the firman. 
He concluded by proposing the following resolution :—* That, in the 
opinion of this meeting, the opening of a maritime communication 
between the Mediterranean and the Red Sea, free, on equal terms, 
to the ships of all nations, would be of the greatest benetit to 
England as well as other countries. That this meeting, therefore, 
expresses hearty good wishes for the success of the Suez Canal 
Company, in its noble enterprise, and requests the Mayor to 
convey this expression of their sentiments to the directors.” 
Mr. Barker argued that, if the canal were cut to-morrow, it would 
not be available for sailing vessels, but only for steamers, owing to 
the dangerous and difficult navigation of the Red Sea, where winds 
prevailed during nine months of the year, against which only the 
most powerful steamers could make head. He submitted, as an 
amendment :—“ That, considering the opinions recorded so recently 
as 1857, by Mr. Robert Stephenson, after several visits to Egypt, and 
the opinions of M. Talabot, who was associated with Mr. Stephenson, 
the inhabitants of Newcastle decline to support an enterprise involv- 
ing the construction of the Suez Canal from Pelusium to Suez.”— 
After further discussion this amendment was carried by a consider- 











able majority. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 





















sizes are c for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin, 
25.4, 1 2e04Dia 
IRON, English Bar and Bolt:— | IRON, Swedish, Indian p.ct 
in’ aon seoeeeesprtm 7 00 23 ments. ... a0 brea 12 5 Oa 
in Wales.... » 6003 | Russian CC N Dwarrive,, 17 0 0 “ 
in Liverpool .... -+» » 6100 2§ STEEL, Swedish Keg .... , 20 0 0) 
2 x \Staffordshire Bars... » 7100 Mg Ditto Rolled ... . o - 
Sb [sheet sng ~STSs» 9 OO » | Faggot. » 20 0,, 
3S \ Di. [ET SE » Wl0d ,, Milan ... » 3 0 0” 
2 4 /Hoop..... "EES 8100 |, | SPELTER,onthespot....,» 21 7 6new 
© = | Rod, round gov 5 » 7100 ,, | To arrive........ 0 0, 
AS |NailRodsq.}4eES » 7100 |, | ZINC, in sheets......... vol 
SHIPPING IRON,’ ss | COPPER, Tile, 14 to 28 Ib. 00 2f 
Staffordsh. =<3 » 7100 % Tough Cake .........0006 0 oO, 
Sheet, Single ..... Fse-» 9 OO , Sheathing and Bolts.... } 
Double.. 528 » 10100 ,, GROSS 20 ce cccccccees i 
Hoop. ...+.+ Ss.» 8100 ,, 1 lh, 
Rod, Round...... see o tae 0 ut, 
Nail Rod, Square! ™, 7100 ,, | » ol, 
IRON, Rails,in Wales, cash » 5 12 6 nets | . 3, 
= » Gmonths, 51236 ,, | o 0, 
in Staffordshire, 7 00 ,, oo, 
Railway Chairs, in Wales» 4 50 " | bo; 
Ps inClyde» 3176 ,, — 
Pig No. 1, in Clyde.... +» 2170 5 im 
$-Sths No.1 & 2-dths 2170 } 00; 
ol eee » | oo. 
Ne.1, in Wales........0 3180 ,, | 200, 
No.1,in Tyne and Tees » 3160 ,, | 0 Onerg 
Ditto, Forge .......... » 2100 , | 8 20 06, 
Staffordshire Forge Pig i? 12 03 
(all Mine), at the 400 ” | 
Works, L. W., nom.. 18 o,, 
Welsh Forge Pig (all 3100 | . sé. 
Mine), at the Port. §” * 7 12 6, 
Acadian Pig, Charcoal...,, 7100 ,, | = 
Scotch Pig, No. 1, i ae | ~ 
London ... ” ” | CANADA, Plates + prtu 13 0 0 
| QUICKSILVER,. boule 7 0 0 











Rais.—There has been an improvement in the inquiry for rails this week, 
and the market is firm at our quotation of £5 12s, 6d. per ton for ordinary 
specifications. 

Scorcu Pig Iron has fluctuated considerably during the past week, and 
closes to-day at an advance of 1s. per ton on our last quotation ; Mixed Nos. 
Warrants being 58s. cash, and 58s. 9d. to 59s. for three months open. f.o.b. 
at Glasgow. 

SPELTER may be bought 2s. 6d. per ton lower than last week, at which 
price several parcels have changed hands. 

Corpse is steady and a good business doing in it. 

LeabD in improved demand. 

Tix.—English continues steady, but Foreign is considerably weaker with 
a downward tendency ; Banca is quoted £138, and for fine Straits £131 to 
£132 per ton has been paid. 

TIN PLATES remain the same, 

MOATE and CO., Brokers, 
65, Old Broad-street, London. 


26th January, 1860, 


























TIMBER. 
1860. |, 1859. 1€60. 
& »8£ 8); perload— £58 £8/4 & £4 
Beak ce cccveces 10 O11 0), Yel. pine, per reduced C. ! 
Quebec, red pi 3 5 4 0} Canada, Ist qualityi7 0 19 0/|17 019 © 
y e 3 3 0 315) 2nd do. ..11 10 12 lv /10 01010 
St.John, N.B.,yel .5 0 6 O} 5 O 6 U)/Archangel,yellow,.14 0 15 lu | 14 015 0 
Quebec, oak,white., 5 9 510] 5 0 6 O St, Petersburg,yel..12 10 13 lw | il 01210 
: 0 410/ 310 4lv | Finland... + 910 1010); 9 0100 
elm 810 416; 310 410 emel...eseeeee-- 1010 1510/10 015 
Dautzic, oak 310 610} 310 510 |Gothenburg, yellow.l0 10 13 0) 910 12 lo 
fir. .21540/31 40 | white. 910 11 G/ 9 O11 @ 
Memel, fir.. 3 56 42 5) 3 5 4 5) |Gefle, yellow ......11 10 1210 | 11 lv 12310 
iga.. 315 0 0} 315 O 0O'|Soderhamn. ll ¢@12 vjll 01210 
Swedish........... 2 7 212 | 2123 217 |Christiania,perC, 
Masts,Quebecrdpine6 0 8 0/6 0 8 0 | 12 ft. by 3 by sf ave 27 v| M0Wo 
trees 8 tooo 62s||penbiet ben 
Lathwood,Dantsc.fm 610 7 0 0 ec! ank, Dats, . 
mel...0 0 0 0 6008 | perdote sin 015 1 6/ 015 110 
St. Peters. 9 0 1)0 | 8 O 8 10 | Staves, per standard M 
Deals, perC, 12 ft. by 3by 9 in. | quebec, pipe....... 50 0 600) 60070 @ 
Quebec, whitesprucel5 0 20 0 pe ” 18 oF puncheon..18 0 200 | 20 22 0 
red pi 0000 0 © 0 | Baltic, crown @ « | 
St. John, whitesprucel 14 01610 | pipe........ } 200 0 220 0 | 180 0 190 0 


310 1610 


SCOTCH PIG IRON REPORT. 


No. 1 Gartsherrie ., .. 59s. 0d. f.0.b, Glasgow. 
oo 2 GH sc ce OM ‘i 0. 
ae Do. we 563s. 9d. ,, do. 
M. Nos. Do. oo ie wee “~ do. 
WARRANTS, 
Cash prompt .. .. 58s. 3d. per ton, 
5ths No. |[and{ 1 mo., open,.. .. 58s. 6d. do, 
2-Sths ,, 3... 42mM0s., ,, « oc 588.90. do. 
, - “ co 46ce «(ce «6(800, Od, ido, 
MANUFACTURED IRON, 
Bars,Govan .. .. .. «- £7 lds. 0d 
», Common oo co co &f 2, Gd. 
Drumpeller,Common .. .. £7 7s. 6d 
Do. Best.. .. .. £8 7s. 6d 
Plates and sheets .. .. .. £9 0s. 0d 
Rails co cc co ce co &7 Ss. Od. 
Pipes co cc co co co £523.68, £5 7%. Od. 
Chairs oo ce cc ce oo £4 2a, 6d. Nett cash. 


GLasGow, 25th January, 1860. 
Since our last report the prices in our market have again ruled high. 
Opening steady at 57s., the scarcity of iron brought forward buyers at 
higher rates, and on Friday an extensive business was done at 58s. 3d. cash 
prompt, and 58s. 6d. one month open. Since these prices have remained 
very steady indeed, the fluctuation being limited to 6d. perton. To-day the 
market is again firm, buyers 58s., sellers 58s, 3d. for mixed numbers warrants, 
The shipping demand is improving. Exports last week were 10,374 tons, 
against 7,370 tons in the corresponding week last year. 
SHAW AND Tuomson, Metal Brokers. 


Pusiic IMPROVEMENTS IN FrRANCE.—The budget of the Minister 
of Public Works for the year 1861 will be increased from 150,000,000f. 
to 160,000,000f. A great portion of this large sum will be expended 
in improving the navigation of rivers, building bridges, reclaiming 
waste lands, and opening new lines of railways. Next year promises 
to be advantageous for France with respect to the great number of 
works of public utility to be completed. 

New Invention For FurttnG Sarts.—Captain Robert Frederick 
Finlay, well known in the Liverpool and American trade, has taken 
out a patent for the furling of topgallant sails and royals from the 
deck, which can be used in any weather for the setting or taking in 
of those two sails, or of the topsails, if so needed. The entire fitting 
can be done on board by the crew without any alteration in the sails, 
and no extra cordage is required. When furled, the appearance to 
the eye is smart, and would not disfigure the trim appearance of any 
of her Majesty’s ships, however fastidious the commander may be 
for neatness aloft. Directly the invention was exhibited, in October 
last, at Halifax (N.S.), it was received with favour, and two ships 
then in port immediately had the appliance adapted to their top- 
gallant and royal yards. ‘These ships were the El Dorado, of 1,000 
tons, and the Micmac, of 700 tons. Since then the fame of the 
invention has found its way to Boston and New York, and the self- 
furling contrivance is going ahead. At Halifax there is alarge fleet 
of ships engaged in the West India trade, and the owners or masters 
of them, seeing the economy and utility of the plan, have all taken 
it up, and Captain Finlay has received the most flattering testi- 
monials of its perfect success in effecting the object aimed at. 
Admiral Sir Houston Stewart paid the inventor a personal visit at 
Halifax, in company with his tlag lieutenant, and tie gallant admi- 
ral expressed himself highly pleased with its working, and went so 
far as to intimate his belief that if it was introduced into the Royal 
Navy in the present crisis—as it ought to be—it would prove a 
valuable acquisition to theservice. Captain Hall, of the Indus, and 
Captain Morsom, of the Cossack, witnessed the experiments on 
board the El Dorado, and were gratified with the simplicity and 
usefulness of the invention. Captain Finlay, who is now in England, 
has received intimation that one of her Majesty’s ships on the North 
American station has her yards fitted with his patent, but has 
not heard whether any official report has been forwarded to the 
Admiralty. 
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INSTITUTION OF CIVIL ENGINEERS. 
January 24, 1860. 
Greorce P. Brpper, Esq., President, in the Chair. 


Tue paper read was “ Description of the Works and Mode of Exe- 
cution adopted in the Construction and Enlargement of the Lindal 
Tunnel, on the Furness Railway,” by Mr. F.C. Stileman, M.1.C.E. 

It was stated that the Furness Railway, of which Messrs. McClean 
and Stileman were the engineers, had been principally projected for 
the conveyance of minerals. It was originally intended to have 
been a double line, and indeed the works were partially carried out 
with that view ; but the monetary crisis of 1847 caused them to be 
suspended for a time. When resumed, it was determined to make 
only a single line, which was completed and opened in June, 1851. 
The facilities afforded by this railway led to a great development of 
the mineral traffic of the district. Subsequently, an Act of Parlia- 
ment was obtained, for the formation of the Ulverstone and Lan- 
caster Railway, thus completing the chain of coast railways between 
Lancaster and Whitehaven, and so onwards to Carlisle. It then 
became evident that a single line would be insufficient to accommo- 
date the traflic. Consequently, in August, 1854, it was decided to 
widen the line, and to enlarge, or open cut, the Liudal tunnel. The 
latter alternative was entertained, in case it should be considered 
necessary to resort to that plan, in order to ensure the regular 
passage of the trains during the progress of the works. But, as it 
was found that the cost would be doubled, it was determined to 
enlarge the tunnel, the tender of Mr. William Tredwell being 
accepted for that purpose. 

The original tunnel was 563 yards in length, of which 176 yards 
were in solid rock, and 387 yards in loose material, lined with sand- 
stone, rubble masonry. The contract price for the portion in solid 
rock was £6 per lineal yard, giving about 6s. 2d. per cubic yard, 
and for the part that was lined £15 10s. per lineal yard. The 
length of the enlarged tunnel was reduced to 460 lineal yards; of 
which 125 yards were in solid limestone rock, and 337 yards in 
loose material, lined with fitted limestone rubble, 2 ft. to 3 ft. in 
thickness, set in Aberthaw lime mortar, the stone being obtained 
from the adjacent cuttings. The additional cost of that part of the 
tunnel which was in rock amounted to £21 4s. per lineal yard, and 
of the portion which was lined to £38 per lineal yard. 

The tunnel was increased in width equally on each side of the 
existing single-line tunnel, the level of the rails remaining the same. 
The works of enlargement were commenced in June, 1805, at. No. 3 
old shatt. ‘This was widened, and divided down the centre, so that 
it could be worked as two separate shafts, one in connection with 
each side of the old tunnel. ‘Top headings were driven for short 





| recently been macadamised. 


distances, at the proper levels, above the existing tunnel, when the | 


material was found to consist of dry hard clay and gravel. It was 
observed, however, that the ground had become set and broken up, 
from previous mining operations, to a much greater extent than 
could have been anticipated. The crown was kept sufficiently high 
to allow of the ground being excavated without interfering with the 
original tunnel. The cills, for the support of the bars, were placed 
3 ft. above the crown of the small tunnel, and rested upon it and the 
material forming the sides. A portion of the masonry between the 
cills was then removed, and the excavation for the side walls was 
proceeded with. The working by shafts being afterwards dispensed 
with, it was necessary, in order to obtain another “ face” to work at, 
to break through the original tunnel. A man-hole, sufficiently 
large to admit a miner, was made through the soffit of the arch, and 
this was carried up until the heading was reached, the ordinary 
method of tunnelling being then adopted The cills were supported 
by two upright props, passed through the haunches of the old 
tunnel, and by raking struts or stays. After the excavation had 
been completed to the level of the cill, and the materials had been 
removed, the arch and side walls were taken down, and the excava- 
tion at the side proceeded with. Small cills were placed about 
half-way down the side walls, to carry the props supporting the 
ends of the first cill, and these again were propped from below, as 
the material was removed. A back cill, to assist in carrying the 
crown bars, and a framing, called by the miners a “ horse-head,” to 
relieve the pressure on the cills, were also frequently used. 


Four years having elapsed between the completion of the small 
tunnel, and the commencement of the works for enlarging it, it 
was thought that, in this time, the ground would have become 
thoroughly consolidated. But the displacement of the roof had 
been so great, that water seemed to have been impounded in large 
cavities, one of which was met with near shaft No. 4. In one 
heading the materials, consisting of clay, gravel, and large stones, 
being very wet, soon acquired the consistency of mud, and oozed 
through the timbers, which were displaced, and filled up the heading. 
After a large quantity of mud had been removed, this was stopped; 
but whilst extending the heading, a continuous dropping was 
heard, in advance of the work, giving unmistakeable signs of the 
proximity of a cavity. On widening out the heading, a large 
hole was discovered, the top of which was 70 ft. above the rails, 
and about 28 ft. below the natural surface of the ground. ‘The 
mouth of this hole was timbered, and the space filled up, when 
he work was proceeded with, extra precautions being taken to 
avoid casualties. At a distance of about 38 ft. from shaft No. 4, 
a vein of tine, clean washed gravel, which extended from the 
heading towards the old shaft, was cut across its full extent. From 
the first this showed symptoms of running, and notwithstanding 
every care and exertion at length came in, causing a cessation of 
the traffic. The mineral and goods trains were resumed within six 
days of the fall; but it was thought expedient not to allow the 
passenger trains to run, until the work was in a more advanced state. 
On examination, it appeared that the bed of gravel ran out to and 
round the shaft, forming a large hole. The loose material with 
which the shaft had been tilled up was thus set free, and dropping a 
distance of from 20 ft. to 30 ft. nearly over the heading, brought 
down the work. 


Before the works of enlargement were commenced, the con- 
tractor suggested that another single or twin tunnel, parallel with 
the existing one, could be constructed with less risk; and he 
offered to complete it for the same sum, notwithstanding the addi- 
tional excavation necessary in the approaches. ‘This proposition had 
not been favourably entertained, because there was no precedent 
for such a work, and because it was known that there were many 
and grave disadvantages in working a single-line tunnel. From its 
limited area, and owing, in this case, to its being on a gradient of 
1 i> 100, the atmosphere, after the passing of heavy trains, became 
so charged with steam and sulphurous vapour, that the plate- 
layers could not work for any length of time continuously, and 
hence there was a difficulty in properly lifting and packing the 
permanent way. Again, the condensation of the steam upon the 
rails practically increased the expense of working. 

From the commencement of the works in June, 1855, to their 
completion in November, 1856, nearly 7,500 passenger trains, con- 
veying 112,000 passengers, and 2,100 goods trains, carrying 205,000 
tons of minerals, &c., exclusive of light engines,“ had passed 
through the tunnel, without the slightest casualty to either 
description of train, or accident of the most trivial character 
to any individual. A special code of rules was arranged for 
working the traffic, and for watching and signalling every 
train. The stations at each end of the tunnel were in tele- 
graphic communication, and there were semaphore signals at each 
entrance, connected by an endless wire. The wire was fastened to 
wheels at various points, having cranks outside the trough in which 
it was enclosed. A signalman, whose duty it was to remain in the 
tunnel, could, by means of a portable lever, lower both semaphore 
signals simultaneously. As a precautionary measure, the signalman 
sounded a large gong, on being informed by the telegraph that a 
train was approaching; and it was not until he had satisfied 
himself that no impediment existed to the passage of the train 
that he lowered the signals, and thus sanctioned the engine-drivers 
to proceed. 


| 





January 31st, 1860. 
Georce P. Brpper, Esq , President, in the Chair. 
Tue paper read was “ Upon the Means of Communication in the 
Empire of Brazil—chietly in reference to the works of the Manga- 
ratiba Serra Road, and to those of the Maua, the first Brazilian 
Railway,” by Mr. E. B. Webb, M.I.C.E. 

It was stated, that until a recent period no roads, in the English 
acceptation of the word, existed in Brazil. Yet its area was equal 
to twenty-three times that of the United Kingdom, and it had a 
coast line of about 3,000 miles in extent. The sea-ports were 
frequently far distant from each other, and the communication 
between them was by sea. Inland bridle paths were, to within 
these last few years, sufficient for the necessities of the inhabitants. 
These were occasionally improved, by some wealthy proprietors, by 
the avoidance of a terrific ascent, by the erection of a wooden 
bridge, and even by the building of a stone culvert. The increase 
of the population, and the development of commerce, led to 
augmented traflic; and as the troops of laden mules grew more 
numerous, the yielding paths became more unserviceable. The 
Provincial Governments then took the matter in hand, taxing the 
troops of mules, and repairing the paths by contract. But being 
unpaved, and for the most part extending over a clayey surface, 
they were still, at certain seasons, impassable. 

The province of Rio de Janeiro was stated to consist of two distinct 
regions. A small portion, along the coast, was but little raised 
above the sea-level, whilst the greater part was at an elevation 
averaging 2,300 ft. The sea-face of this elevated land had, how- 
ever, a much greater altitude. It was precipitous and rugged, 
presenting granitic peaks from 5,000 ft. to 7,000 ft. in height. This 
was called the “Serra do mar.” A few of the descents through 
the gorges of this serra were paved at the cost of the province; the 
gradients varying from 1 in 6 to Lin 9. 

The first attempt at real road-making was the formation of a 
carriage road up the face of the serra to Petropolis, a small town 
at the head of the gorges leading towards the Bay of Rio de Janeiro. 
This road was not well laid out, nor were the works upon it con- 
siderable. It had an average gradient of 1 in 16, and had only 
Its summit level was about 2,800 ft- 


above the sea. It was stated to have cost £40,000 per mile, 








although there were no disbursements for land, legal or parlia- | 


mentary expenses. 

Over the sandy plain lying between the head of the Bay of Rio 
and the foot of the serra, the Maud Railway had been constructed. 
This line presented nv ditliculty, excepting where a deep unhealthy 
swamp, from one mile to two miles in breadth, had to be crossed. 
The mode in which the ordinary excavations were carried on was 
not at all satisfactory, although an improvement took place, when 
English barrows aud shovels, and small trucks and rails, were intro- 
duced, Slave labour alone could be depended upon; the native 
poor Brazilian not being inclined to work hard. The wages of the 
slaves were about Is. 4d., and the cost of their food about 7d. 
per diem. In the year 1857, after a lapse of four years from 
the time alluded to, the price of labour and food had doubled. 
The cost of skilled labour was generally about double that of 
the o:dinary description. With one exception all the bridges 
were of timber, with the certainty of a not very distant renewal. 
There was great difficulty in obtaining sound and durable timber, 
owing to its being almost impossible to collect in any single district a 
supply of one description, and also to the expense of transport to 
the place where it was required. An examination of a timber pier, 
which had been constructed for the southern terminus of this rail- 
way, in the Bay of Rio, showed that not one pile, and very few 
pieces of the superstructure, had remained sound, after being in 
place about four years and a half. All the wooden bridges had 
suffered in a like manner, and they had been replaced by works of 
either iron or brick. The rails used were double-headed, weighing 
65 lb. per yard, seated upon Greaves’s pot sleepers, laid on clear 
quartz ballast. The gauge was 5 ft. 6in. The rails did not appear 
to oxidise more than was customary in similar positions in England, 
nor had the cast-iron of the sleepers deteriorated. It was a single 
line, 11 miles in length, and the cost of the works, with the rolling 
stock, might have amounted to £15,500 per mile. The traflic showed 
a continuous increase; but the company had failed to obtain that 
which promised to be a great source of profit, a concession for its 
extension northward above the serra, from Petropolis. Neither bad 
it enjoyed, like other Brazilian railways, a Government guarantee. 

Soon after the opening of the Maua Railway, which was com- 
pleted by the author, he was appointed engineer to the Mangaratiba 
Serra Road. 

The route of this road was through a gorge 100 miles to the west 
of Rio, descending to the port of Mangaratiba; on the summit it 
passed in a northerly direction to the great river Parabiba, at a dis- 
tance of 55 miles from the coast. Over the original track about 
22,000 tons of coffee descended to the port, and about 10,000 tons o 
general merchandise were conveyed up the mountains. The work 
was commenced in May, 1855, by a body of Chinese, who proved 
utterly useless as labourers. But as, of late years, many thousands 
of Portuguese working men had emigrated to Rio, the works cf the 
road were supptied with them, At one time there were as many as 
sixty-eight petty contractors, each employing from fifteen to sixty 
of his countrymen, so that in a few months upwards of two thousand 
mer were at work. At tirst they refused to use the barrow and the 
shovel. The hoe, their only tool, was not, however, so objectionable 
along the steep sides of the Mangaratiba Mountains, as it was on 
the plains of Maua. For a great portion of its length the road 
was cut out of the solid rock, chiefly gneiss, or mica-schist. Immense 
rounded masses of pure granite were met with on the serra, and 
occasionally on the plains. ‘Trap dykes were frequent in the ravines, 
and, dispersed throughout the cuttings, decaying masses of basalt 
and amygdaloid. The cuttings stood safely at } to 1, in most cases. 
The slopes of the embankments remained firm at 1 tol. A thick- 
leaved grass, of rapid growth, protected the slope from the destruc- 
tive action of heavy rains. The macadamised surface was 23 ft. 
wide. A flagged drain, 3 ft. in width, ran on the mountain side, and 
on the outer side a similar drain of 18 in. The surface consisted of 
a pavement 9 in. deep, covered with a layer of granite metal 7 in. in 
thickness. A dry stone parapet, 3 ft. high by 2 ft. 2 in. thick, ran 
throughout the whole length of the road. With the exception of 
one arched bridge and some storehouses, none of the masonry con- 
tained lime. All the walling, the parapets, and the culverts were 
built dry. The abundance of stene, and the great cost of lime, in 
its purchase and carriage, led to its rejection. The masonry proved 
more satisfactory than almost any other branch of work. The 
Portuguese masons would make a good dry wall out of inferior 
materials, and with considerable celerity. The same could not, 
however, be said of stone work in mortar. If left to themselves, 
they spent as much time in tilling the outer interstices, as in building 
the wall itself. 

On the Mangaratiba Road there was only one work worthy of 
note in dressed masonry, and this was notable only on account of its 
cost. Although the Portuguese dressed stone very fairly, their 
work, as compared with English stone-cutters, proved, in this 
instance, four times more costly. In a locality far removed from 
the shore, and at first difficult of access, a bridge with a chord of 
52 ft., and a versed sine of 9 ft., occupied nineteen months of in- 
cessant labour. The coal, steel, iron, and lime, with the supplies of 
food, were carried to the spot during many months on the backs of 
mules. ‘Timber had been shown to be unadvisable in Brazilian 
bridge building—at all events in Central and Southern Brazil. The 
enormous cost of this cut stone bridge, amounting at least to 
£24,000, notwithstanding the most unwearied exertions to diminish 
expense, proved that stone was not economical. Without doubt 
iron was the best material for bridges in similar situations. 

The works of the Mangaratiba Road had cost about £12,000 per 
mile. ‘The serra portions presented ,reat difficulties. There was no 
road in England with an equal amount of excavation and masonry 
in an equal length. The practical result was, that animal power 
could not be used in the general traffic of Brazil upon macadamised 
roads with the same advantage which many other countries had 





6 
derived from it. Locomotive lines, the author thought, were too 
expensive for general use; and he considered that Brazil ought not, 
for several years to come, to attempt more than one locomotive line 
for each seaboard province, with the exception of Rio de Janeiro, 
The author had recommended the employment of tramways, and 
had drawn up a report on the subject, wiich was embodied in the 
Message from the President of Rio de Janeiro to the Assembly last ) ear. 

Allusion was then nade to the railways now in progress, or in 
contemplation, which were said to be destined to work a commercial 
and social revolution in Brazil. But, notwithstanding the stability 
and prosperity of that country, its public works and its agricultural 
operations were yearly becoming more and more embarrassed, on 
account of the scarcity of labour. Hitherto the supply of labour 
and the means of colonisation had been considered separately. ‘The 
author had suggested, in a document he had the honour lately of 
placing in the hands of the Emperor, a means by which public works 
might be made the instruments of populating the districts in which 
they were undertaken, This system, it was believed, would be 
adopted, to a considerable extent, on the San Paulo Railway. 

In conclusion the author referred to the important question of 

uarantees. Two distinct methods of guarantee were in operation. 
The shares of the Don Pedro Segundo Railway appeared only in 
the Brazilian market. Upon a stated capital, an interest of 7 per 
cent. was guaranteed conjointly by the General and Provincial 
Governments. Only a small portion of this capital had been paid 
up, and one-third of the whole had been raised by loan in London, 
in the name of the General Government, at 44 per cent. The diiler- 
ence in the two rates was to form a sinking fund, to replace the sum 
borrowed. The other method, that of guaranteeing foreign share 
holders, as in the case of the two English companies managed by 
boards in London, did not offer much encouragement, for the shares 
of each company were at a discount. It might have been expected 
that investments in such undertakings, with a guarantee of 7 per 
cent., would have been largely sought after. It was felt that 
perhaps it would be more advantageous in future for the Brazilians 
to raise all railway money on loan. It might fairly be hoped that 
ultimately Brazil, upon a calculation of the preponderance of good 
and evil, would not have to regret the epoch when English capital, 
energy, and engineering skill assisted her in utilising her own 
internal wealth, 





Tue Grirrrras Screw Prore.ter.—The Mersey, 40, screw, 
got under way at Spithead on Saturday morning, and proceeded to 
the trial ground in Stokes Bay to test her Grifliths propeller. 
The Admiralty having entered into an agreement with the patentee 
of the Griffiths propeller to pay a royalty of a certain sum per 
horse-power for all vessels in her Majesty's navy to which his prin- 
ciple might be applied, the present trial was instituted to test the 
comparative merits of the Grittiths and the common screw, as used 
on the ship's trial trip in Stokes Bay, on the 23rd of March, 1859. 
Saturday proved as favourable in every point of view for the trial 
as could possibly have been desired, but at one time an accident 
occurred which might have led to very serious results. The ship, 
at the conclusion of one of her runs, was on the point of rounding to 
for commencing another run to the westward, when the wheel ropes 
carried away, and for some moments the Mersey, with her head to 
the shore, going at full speed, was in danger of running full tilt on 
the ground. Prompt measures on deck and in the engine-room, 
however, averted the catastrophe. Six runs were made at the 
measured mile, and the results gave the ship a speed in knots of 
12 and 8-10ths. Draught of water, forwar :,21 tt 4 in., aft, 22 ft. 10 in. 
Pressure of steam, in the boilers, 20 lb.; on engines, 19 Ib. 
Average revolutions of engines, 574; the maximum being 59. 
Diameter of screw, 20 ft.; pitch, 29 ft. The ship's steering pro- 
perties were found to be good, and with the helm hard a-starboard, 
under full steam, she made a complete circle in 8 min 6 sec. Lhe 
speed realised on the trial trip in March last was 15-290, with the 
maximum of 56 revolutions of engines. The present trial, therefore, 
shows an increase of indicated horse-power of engines, but a 
decrease of half a knot per hour in the ship's speed. ‘The loss in 
speed may be accounted for in two ways. ‘The ship is now 5} in. 
deeper in the water than on the former trial, and as she has not been 
in dock since she has been in commission, her bottom must neces- 
sarily be foul, and the only means to arrive at a correct conclusion 
as to the merits of the two screws in point of speed would be for the 
Mersey to re-ship her old screw; and test it under circumstances of 
wind and weather as closely approximating to Saturday's trial as 
possible. The vibration of the Mersey on Saturday was not so great 
as in March last, and up to nearly three-quarter speed there was not 
much perceptible; from three-quarter to full speed it very sensibly 
increased, but as it is a characteristic feature of the Mersey to drive 
a tremendous sea before her when at full speed, it may be a question 
as to what amount of the vibration really arises from that cause 
alone. A different pitch of the screw might also increase the ship's 
speed, but it is very doubtful whether the Mersey will ever excel, if 
she even equals, whatever form of screw be applied to her, the rate 
of speed she realised on her trial trip of March, 1859. 


New Mernop or Prixtinc.—A French lithographic printer, 
M. Désiré Chevalier, has invented a new method of printing, to 
which he has given the name of Neography. It consists chietly in 
the substitution of blocks, composed of woven substances (vegetable 
or metallic), or, in fact, of any other sort of blocks possessing the 
quality of being permeable, instead of those in ordinary use. As 
soon as the substance composing the block gives a free passage to 
the ink, colour, or dye material, it can be printed from, and this is 
effected either by means of a brush, as in the open blank letters, or 
by means of a press and inking pads. The use of these pads, which 
act as real receptacles of ink, is said to have this advantage, that a 
considerable number of proofs (at least fifty) may be thrown off 
without inking, which is tedious, or setting the roller in motion, which 
is still more tedious, so that with endless paper the passage of the 
block under the press goes on rapidly, and almost without interrup- 
tion. Inked cylinders may also be employed. ‘This new meéthod of 
printing also renders possible the use of blocks in the decoration of 
substances where it was formerly impracticable, such as porcelian 
tea-trays, varnished sheet-iron, marble, wood, stone, glass, &c. Ly 
means of it also, an impression of different colours can be got by a 
single stroke of the press. In certain cases as many as twenty 
colours may be used at the same time. Besides making use of 
woven substances as printing surfaces, and of ink-distributing pads 
in order to give a precise and definite form to the impression, every 
part of thesurface which ought to be impenetrable tothe ink is rendered 
so by gutta-percha or copper laid on by galvanism; any other imper- 
meable substance will answer the purpose. Thus, a solution of gutta- 
percha, laid on with a small brush, is sutticient for the preparation of 
a neographic block. By tilling up the ground and leaving the out- 
lines of the pattern, the impression will give black forms on a white 
ground; by covering the lines with gutta-percha, and leaving the 
ground permeable, the impression will give white forms on a black 
ground. A neographic block may also be obtained by engraving in 
gutta-percha previously laid on the vegetable or metallic woven 
substance, or letters and patterns may be cut out, pasted on the 
woven substance, and then taken off after the latter has been 
rendered impermeable around the pattern or letters; indeed, a piece 
of calico, linen, or embroidered stuff may be used as a neographic 
plate or block of a certain kind. Another method is to employ a 
sort of ink, soluble on being simply washed in water. The pro- 
posed pattern is drawn with this ink on the woven substance pre- 
pared and made impermeable; this operation is stated to be as easy 
as if it were performed on 4 This done, the whole is rendered 
impermeable, and then the block is washed. This washing takes 
out the soluble ink, which carries away with it that part of the 
impermeable agent which has been disposed upon it, and thus leaves 
the woven substance uncovered. ‘the part uncovered is then the 
only part permeable, but it is completely so, for this soluble-acting 
ink carries away at the same time the first and last layer of the 
impermeable agent deposited on the block. Such are the diffe- 
rent steps in the preparation of blocks producing flat effects in 
precise and detinite forms.—Journal of the Society of’ Arts. 
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INSTITUTION OF MECHANICAL ENGINEERS. 
Tue thirteenth annual general meeting of this institution was held 
on Wednesday, the 25th ult., at the house of the institu'ion, Newhall- 
street, Birmingham, Joseph Whitworth, Esq., Vice-President, in the 
chair. 

The Secretary (Mr. W. P. Marshall) having read the minutes of 


the previous meeting, the annual report of the Council was then read, } 
which showed the satisfactory position and progress of the institu- | 


tion during the past year, and a large increase in the number of 
members, referring also to the very successful provincial meeting 
held in Leeds last autumn. ‘The annual election of officers then took 
place, James Kennedy, Esq,, of Liverpool, being elected President of 
the institution for the ensuing year; several new members were also 
elected, and the chair was then taken by the President. 

The first paper read was a “ Description of an Improved Gas 
Meter,” by Mr. Alexander Allan, of Perth; the object of which is to 
maintain the correct water-level within the meter by means of a 
simple self-adjusting pneumatic arrangement independent of any 
moving mechanism, so as to ensure that the meter shall always 
register, within the limits required by the recent parliamentary re- 
gulations, the quantity of gas passing through if, without being 
liable to the error ordinarily arising with the present meters from 
overtilling or from evaporation of the water contained in the meter. 
This is accomplished by the addition of a small air-tight fountain or 
water chamber, attached to the meter, containing a supply of water 
lield in suspension, having an opening communicating freely 
with the bottom of the meter, below the water-level; a dip- 
pipe, the top of which is open to the gas space in_ the 


upper part of the meter, dips down in the fountain to the level | 


at which the water is to be maintained in the meter. Whenever the 
water falls at all below the true level in the meter, owing to evapora- 
tion or leakage, a bubble of gas emerges from the bottom of the dip 
pipe and rises into the top of the fountain, setting at liberty an equal 
bulk of water, which immediately passes from the fountain into the 
meter, and restores the water level to the correct height. This ar- 
rangement is further mace available to prevent fraudulent tilting of 
the meter by means of anu overtlow pipe, which then causes the inlet 
for the gas to become closed up with water: there is also an escape 
pipe extending from the top of the fountain to the back of the 
meter, where it is submerged just below the surface of the water; so 
that in case of the meter being tilted forwards, with a view to 
making it register less than the quantity of gas actually passing 
through it, the fall of waiter level at the back allows gas to escape 
through the pipe into the top of the fountain, causing a supply of 
water to pass from the fountain into the meter to compensate for 
the lowering of the water level by tilting. If the tilting be con- 
tinued until the whole supply of water in the fountain has passed 
into the meter, a valve placed in the inlet gas pipe is then closed by 
the falling of a tleat contained in the fountain, aud the gas is en- 
tirely shut of; and no more gas can be obtained until the meter is 
restored to its level position, and the fountain retilled with water, 
when the float rises and opens the inlet valve again. The supply of 
water contained in the fountain is sutlicient to preserve the water 
level unaltered in the meter during some years’ ordinary working ; 
and the meter will consequently continue to register correctly the 
quantity of gas passing through it, without requiring any atteation 
during that time. Working specimens of the meter were exhibited, 
having glass sides to the fountain, so that the action of the dip pipe 


could be seen while in operation; also models of the fountain, | 


illustrating the mode of action in the meter. 


The next paper was “ On the Application of Superheated Steam,” 


by Mr. John N. Ryder, of London; the object of superheating the 
steam above the natural temperature corresponding to its pressure 
being to evaporate the partic? + of water generally more or less 
mixed with it as it leaves the wvoiler, so as to render it perfectly dry 
steam, and it is then expanded in volume in proportion to the 
degree of superheating, while the extra heat thus imparted to the 
steam prevents any condensation taking place when it comes in 
contact with the cooler surface of the cylinder. By the use of 
superheated steam the quantity of water required to be evaporated 
in the boiler is reduced, together with the consumption of fuel and 
the amount of injection water required in the condenser; and a 
considerable saving is thus effected by superheating the steam, 
without being attended with any injury to the working parts of the 
engine. A description was given of the superheating apparatus 
constructed by Messrs. Parsons and Pilgrim, of London, in which 
semicircular pipes are arranged in the form of an arch over the furnace 
of the steam boiler, and the steam being made to pass through these 
pipes on its way to the en.ine becomes thereby superheated, This 
apparatus has been working several months in two boats of the 
Waierman’s Steampacket Company on the Thames, and the result 
is stated to be a saving in fuel amounting to as much as thirty per 
cent., with a gain in the number of the revolutions of the engine, 
and the cylinders remained bright and in good order, without any 
injurious eflects from the superheating, the steam being heated to a 
temperature of about 400 deg. Fah. ; the apparatus is consequently 
being applied to the other boats of the company. A description was also 
given of the arrangement of superheating apparatus by Mr. Patridge, 
of Woolwich Dockyard, in which the steam is superheated in a 
cylindrical vessel placed upright at the base of the chimney of a 
marine boiler, containing a number of vertical tubes through which 
the heated gases from the furnace pass on their way to the chimney 
and impart their heat to the steam contained in the vessel super- 
heating it to a temperature of about 370 deg. Fah. ; this apparatus 
has been applied in several steamers of large power, and has been 
attended with a considerable saving in consumption of fuel. ‘The 
use of superheated steam is not attended with any danger, from 
decomposition of the steam at the high temperature into its com- 
yonent gases; and the concurrent evidence of Professors Faraday, 
Brande. and Taylor, proves conclusively that it may be employed 
with perfect safety ; for even under extreme circumstances the extent 
of decomposition would be very small, the hydrogen evolved would 
exert no greater expansive force than the steam, would not with 
steam furm an explosive mixture, and indeed would nos be able to 
explode at all, or even to burn if it escaped with the stam direct 
into the furnace, 

‘The last paper was “On Giffard’s Injector for Feediag Steam 
Boilers,” by Mr. John Robinson, of Manchester. By this injector, 
which is the invention of M. Gitlard, of Paris, a supply of feed- 
water is forced into the boiler by means of a jet of steam taken 
from the same boiler; the steam jet passes through a water 
chamber, and carries the water along with it, the steam itseli 
becoming condensed by the water during the operation, pro- 
ducing a jet of water, which is maintained by a supply of 
water drawn up into the chamber from the feed-water tank; 
this jet of water enters with great velocity the mouth of a 
pipe leading into the water space of the boiler, and the 
force is sutticient to carry it into the boiler in a continuous 
stream. ‘The action of the injector is regulated by adjusting the 
areas of opening for the steam and for the feed-water by means of 
two screw handles; and the injector is entirely self acting after once 
starting to work. The particulars were given of a series of experi- 
ments made by the writer to ascertain the action of the injector 
under the various changes of circumstances to which it could 
be subjected, and the limits within which it is capable of working; 
and it has been found that the velocity imparted to the jet of water 
is sufficient to force a supply of feed-water into a boiler at a con- 
siderably higher pressure than that from which the steam-jet is 
taken: it is also found that the temperature of the feed-water 
supplied to the injector may be higher with a low pressure of steam 
in the boiler than with a high p.essure. A specimen of the injector 
was exhibited, and a number have now been working for several 
months in France and England, applied to different classes of 
boilers, both stationary and locomotive, and have proved entirely 
successful and free from risk of derangement; the instrument has 











the advantages of simplicity of construction and certainty of action, 
‘ 


| and of dispensing entirely with the use of pumps or moving machinery 
| for the purpose of feeding steam boilers. 

The meeting then terminated : and in the evening a number of the 
members dined together at the Hen and Chickens Hotel, in celebra- 
tion of the thirteenth anniversary of the institution. 


ON THE RESISTANCE OF GLASS GLOBES AND 
CYLINDERS TO COLLAPSE FROM EXTERNAL 
PRESSURE; AND ON THE TENSILE AND 
COMPRESSIVE STRENGTH OF VARIOUS 
KINDS OF GLASS. 

By W. Farrparry, Esq, C.E., F.R.S., and Toomas Tare, Esq. 


(Continued from page 55.) 


Experiment 3. 
Globe C.—Diameters 4°95 and 4°72 in. 
In parts of an in. 
0°0214 
0-0 246 
00208 
Thicknesses measured ¢ 0-0220 ¢ Minimum = (°022 in. 
00266 
00222 
0°0226 





Collapsing pressure = 470 Ib. per sq. in. 


Experiment 4. 
| Globe D —Diameter 5°6 in. ; 
Minimum thickness = 0-020 in. 
Collapsing pressure = 475 Ib. per sq. in. 
Experiment 5. 
Globe .—Diameters 8°22 and 7°45 in. 
In parts of an inch. 





Ov1l22 
0100 


oe 00106 eo : 
Thicknesses measured ¢ ne > Minimum = 0°010 in. 
i ov it 
0-0108 
0-0108 
0-0110 
( 00102 7 
Collapsing pressure = 35 Ib. per sq. in. 
Experiment 6. 
Globe F.-—Diameters 8-2 and 7:2 in. 
In parts of an inch. 
(00124 ) 
0°0138 
TE 
Thicknesses measured ~ 0-116 
00120 
\ 00120 ) 


Minimum = 0-012 in, 


Collapsing pressure = 42 1b. per sq. in. 
Experiment 7. 
Globe G.—Dianieters 8*2 and 7-4 in. 
Tn parts of an in. 


( 0-0160 ) 
00144 
00166 
— 0148 | ae. . ‘ 
Thicknesses measured cane > Minimum = 0-015 
0-0158 
0-0164 
0-010 } 


Collapsing pressure = 60 1b. per sq. in. 
Experiment 8. 
Globe H.—Diameters 4°0 and 3°98 in. 
Minimum thickness = 0-024 in. 
This globe sustained unbroken a pressure of 900 Ib. per sq. in. 
Experiment 9. 
Globe I.—Diameter 4°9 in. 
Minimum thickness = 0-025 in. 
This globe sustained unbroken a pressure of 900 Ib. per sq. in. 
Experiment 10, 
Globe K.—Diameter 6°0 in. 
Minimum thickness = 0-059 in. 
This globe remained unbroken with a pressure of 1,000 Ib. per sq. in 


Experiment 11. FIC.T. 
— 


ao 
ya ) 


Cylinder L.— Diameter 3°09 in. / 
Length 14 in. | 


In parts of an inch. 


( 00243 ) | 
OO24L | 4 

/ 00255 | Minimum = | y 

' 0-0238 © 0-024 in. 
OO24L | 

(0-0352 ) 


Collapsing pressure = 85 Ib. per sq. in. Nyt = 


Experiment 12. FIG.I2. 


Cylinder M.—Diameter 3°08 in, 


Thicknesses measured 





Length 14 in. 
In parts of an inch. 
( 0°0820 ) 
| OrO524 
052 | Minimum = } 
0-0316 0-032 in. 


) 
| wuszo | ' 
\ 0-322 


1 


Thicknesses measured 








Collapsing pressure = 103 lb. per sq. in. 


Experiment 13. FIC./3. 
Cylinder N.— Diameter 3°25 in. 
Length 14 in. 


In parts of an inch, 
0°0452 , | 
00456 ? 
1 00472 = 
! : | Minimum = 


00-422 
00426 | 
| 00436 
\ 00402 ) 


"he - as > > s > . 
Thicknesses measured 0 042 in. 





Collapsing pressure = 175 Ib. per sq. in. 











Experiment 14, 
Cylinder O.—Diameter 4-05 in. 
Length 7:0 in. 


In parts of an inch. FIC.14 
( 0°0454 ) - 
' 2°0384 
O 368 | Minimum 


Thicknesses measured / 0 0344 - 
 o-ogia f= 07034 in. : 
0°0392 ‘ | 
(00348 ) 
Collapsing pressure = 202 Ib. per sq. in. &. 
Experiment 15. 
Cylinder P.—Diameter 4-05 in. 
Length 7 in. FIC.1S. 
In parts of an inch. 
( 0.0502 » 
| 00464 ; 
| 00460 ! 
Thicknesses measured { 00464 '. 
0°0510 ; 
0°0498 | 
0°0558 ) 


Minimum = 
0°046 in. 


Collapsing pressure = 380 I>. per sq. in. 
Experiment 16. 

Cylinder Q.—Diameter 4-06 in. 

Length 13°8 in. 

In parts of an inch. 

( 0-0448 ) 
} 0-050 
| 00474 
1 0-490 
0-0476 
00-0470 

0-053 
{ 00434 ) 


I) 





Minimum = 


Thicknesses measured < @: 
0°043 in. 





——e 





Collapsing pressure = 180 Ib. per sq. in. FIG.I6 
Experiment 17. FIG.I7. 


Cylinder R.—Diameter 4 02 in. ~ 
Length 13°8 inch. 
In parts of an in. 
( 0-678 ) 
0-0664 
0°0728 
Thic — , { 0°0718 | Minimum = 
Thicknesses measured } 00660 0-064 in. 
O-644 
00706 











0-0682 
tata 


Collapsing pressure = 297 Ib. per sq. in. 


Experiment 18, FIG.18. 
Cylinder S.—Diameter 3°98 in, e 

Length 14:0 in. i 

In parts of an inch. | 


(9°0792 » 


O-0774 
| 0O-0762 
(0812 Mini 
Thicknesses measured 4 0°1)828 \.° TAM ~ 
| oos4g { 067 in. 


00836 | 
0°0778 \ 


00766 Ye 


Collapsing pressure = 382 Ib. per sq. in. 


< 


Experiment 19. 
Cylinder T.—Diameter 4°05 in. 
Length 7:0 in. 
In parts of an inch. 

0079 
0-081 
| 0-090 Mini: _ 
Thicknesses measured ~ 0:86 }- * oan te “a 

O86 j U9¢ In. 

0-079 
0-086 / 





This cylinder remained unbroken after sustaining a pressure of 

500 Ib. per sq. in. 

Experimeni 20),* 

Cylinder V.—Diameter 4:2 in. 
Length 22 in. 
In parts of an inch. 
/ 0°063 » 

0-056 
0°057 
Thicknesses measured - 00655 + Minimum = 0-055 in. 


2 -_- 
0-057 
0-055 | 
0-056 


Collapsed with 120 Ib. per sq. in. 


Experiment 21. 
Cylinder W.—Diameter 4°1 in. 
Length 21°5 in. 
In parts of an inch. 
0.0535 
( 0-051 ) 
0-055 
0.052 





Thicknesses measured 4 0-053 > Minimum = 0-081 in. 
0-060 | 
0-057 





} 
\ 0055 7 
Collapsed with 129 Ib. pressure per sq. in. 
Experiment 22*. 
Cylinder X.—Diameter 4°2 and 4:1 in. 
Length 22 in. 
In parts of an inch. 
(0°0455 ) 
W047 
0-047 
0-049 
0-047 
O47 
0-052 
0-047 
0049 
0-047 
0-054 
0046 / 


Thicknesses measured - Minimum = 0°0456 in. 


Collapsing pressure = 125 Ib. per sq. in. 


Sm 6m © 6 @2m © 4 Shere a oa 8m ae ee .. 


a 
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Green-glass.— Experiment 23. 
Globe Z.—Diameters 5°0 and 5:02 in. 


In parts of an inch. 
(0015 ) 
0-013 
0°0125 
6-019 
Thicknesses measured } yes r Minimum — 0°0125 in. 
0-021 
00126 
0-013 
Collapsed with 212 Ib. per sq. in. 


TasLe VI.—Summary of the Results of Experiments upon the 
Resistance of Glass Globes to an External Pressure. 














N ber —" : = Minimum Collapsing pres- 
jn ye- | Desesiptien of | Btemeters, | thickness | sure per square 
Of ex} glass. inches. re ee 
riment. in inches. inch, in Ibs. 
en —— lace titanate - aes iaamees 
I. ) ( 505and4-76 | Owls 293 
IL. 508and47 | O018 410 
Wt. | 495and472 | 0022 470 
IV. } 56 0020 | 475 
v. Lemintctlace J: S22 and 7°45 0-010 | 35 
vi. | (Flintglass... g:2 and 72 | 00:2 2 
VIL. 82 and74 | 0015 | 60 
Vill. 40 and398 | 0024 (900)* 
IX. 40 0-025 (900)* 
x. 60 0°059 (1000)* 
-| 50 and502 |; 0°0125 212 


. | 
TasLe VII.—Summary of Results of Experiments on the Resistance 
of Glass Cylinders to an External Force. 


“XXL | Green-gias 


Minimum Collapsing pres- 





HUDDERSFIELD STEAM BOILER ASSOCIATION. 
ANNUAL MEETING. 

Ow Tuesday, the 24th ult. the annual meeting of the Huddersfield 
Steam Boiler Association was held in the Improvement Commis- 
sioners’ Board-room, Ramsden-street, Edward Armitage, Esq., 
president, in the chair. Amongst those present were L. R. Starkey, 
*sq., x Messrs. Thomas Brook, William Keighley, T. C. 
Wrigley, Joseph Thornton, Joseph Wrigley, jun., — Walker, George 
Gelder, Josa Farrar, Joseph Crosland, Richard Armitage, &c. 

The chairman opened the meeting by calling upon the secretary, 
Mr. Dan Cocking, to read the annual reports of the committee and 
inspecting engineer. 

The chairman then said that he had great pleasure in rising to 
propose that the reports now read be adopted. The first feature 
that he noticed particularly in the report of the committee was, 
that seventeen additional firms had joined the association during 
the last year. This was a most gratifying fact, because it proved to 
them, as it must to every one, that the association was conducted in 
a proper manner, and gave satisfaction to the subscribers. Indeed, 
he was sure, from what he saw of the working committee, from the 
assiduity in their attention to the affairs of the as:ociation, that 
everything they could do to promote its efficient working would be 
carried out. They would perceive from the report that many visits 
had been of a special nature. To explain this, he would read 
to them the 14th rule of the association, which last year (1858) was 
not applied at all:—‘ That, should the inspector be required to 
perform special duties for any member, an extra charge shall be 
made, such charge to be fixed by the committee, and regulated 
according to the services rendered.” Now, in reference to this rule, 
they found that the services of the inspector were required in many 
ways which they thought was not part of his duty, but which at the 
same time came fairly under the cognizance of the associa- 
tion, on the principle of rendering every assistance to its members. 


Si Se 


| Many members in putting down new boilers, or new engines, called 


upon the inspector to give out specifications for the same, and in 
other cases had peal to order the boilers and to see that they 
were properly made; when these cases came before the committee, 
the time employed, and expenses incurred, were fairly considered, 
and a charge was then fixed so reasonable that he was sure that any 


| party who had had special services rendered them had had no 


reason to complain on that score. 

They found from the report that very few internal examinations 
had taken place. This was rather to be regretted. Rule 13 provided, 
“That the inspector attend on the special summons in writing of any 
member to test and carefully examine the interior of his boiler when 
empty, which summons must be sent to the secretary 48 hours 
previous to the inspector’s services being required, except in cases 
of emergency.” Now the committee wished this rule to be fully 


| carried out, because it would ensure greater additional safety in the 


Number sues | Length, 
of expe- | a of cern omy in | thickness,) sure per square 
riment. | = | ™ | inches. | in inches, | inch, in Ibs, | 
XI. \ ( soo | 180 | oom |! 85 
XIL. 3°08 140 0-032 103 
XIU. 3°25 14°0 0-042 175 
XIV. 405 | 70 0 034 202 
XV. | |} 405 | 790 | 0-046 340 
XVI. cri ) 4°06 13'8 0043 | 180 
XVII. | PFlint-glass.../ 4.92 13°38 | 0-064 297 
XVII. | 398 140 0-076 382 
XIX. | | | 4°05 70 0-079 (500)t 
Xx | 4°20 22-0 0-055 120 
XxI. | 410 21-5 0°051 129 
XXII. | \ 4°15 22-0 0°046 125 

| 


* These globes remained unbroken. + Remained unbroken. 
(To be continued.) 








LiserAt Orrer.—The following advertisement, by the Patent | 
Plumbago Company, has appeared :—* Five hundred pounds reward | 
will be paid to any one discovering or making known a new source | 
for plumbago, suitable to our requirements.” 

Procress or Rarmways rv Spary.—The Spanish Government 
has just approved of the concession of the Ciudad-Real and Badajoz 
Railway granted to Don José Forus, with a subvention of ninety- 
seven million reals vellon (about £970,000) in specie, or in state 
“ obligations” for railways. ‘The concessionist represents four banking 
houses, besides railway contractors and those for public works. 
M. Salamanca, the well-known Spanish capitalist, has obtained the 
concession for the Albacete and Carthagena line. Before the works 
commence, the original surveys upon which the concession was 
based are to be checked by the engineers, and it is said that some 
important modifications will be introduced into the details. ‘The 
line from Seville to Jerez is announced ready for being opened for 
traffic this month. It is considered that the Barcelona and Saragossa 
Railway will be in full working order in the course of the present 
year. In the first months of the year, 189 kilometres of the line— 
viz., from Manresa to Lérida—are to be opened. Platelayers are at 
work on many points of the line, and the necessary buildings, 
guard-houses, &c., are being run up. The Manresa station is nearly 
finished, and those of Tarrega and Calaf are in a forward state. 
The new line from Carthagena to Alicante has been set out by the 
engineers. It will have stations at Murcia, Oribuela, Callosa, Catral, | 
and Elche. The concession of the Tarragona and Barcelona Rail- | 
way has been granted to Don Magin de Grau. The Pamplona and 
Tafalla line is to be opened next month.—Bui/der. 

CuHANNEL Istanps TeLeGrapH.—The Jersey Independent contains 
a graphic account of the trip of the Liverpool steam-tug Resolute, 
Capt. Harvey, under the direction of Mr. Preece, the engineer of 
the Channel Islands Telegraph Company, to search for and raise 
the injured portion of the submarine cable between the Channel 
Islands. The vessel sailed from Jersey on Saturday morning, the 
14th of January, and after a pleasant run reached Alderney on the | 
evening of the same day. On using the testing instruments at the 
telegraph station it was found that the fracture in the cable was | 
6 miles from shore. On Sunday the weather was very boisterous, 
and the steamer remained in port. On Monday the wind was still 
boisterous, and the vessel, after being got under weigh, returned to 
harbour. The day was therefore spent in making every preparation 
requisite for raising the cable. The operation was commenced on 
Tuesday morning. On the fourth cast of the grappling, the cable 
was struck at the distance of 1} miles from the shore, and at noon 
appeared on the surface of the water. About a mile further 
out, the engineer, Mr. Preece, gave orders to cut the cable, to enable 
him more accurately to judge the position of the fracture, which he 
found to be seaward. The process of picking up the sea end was 
commenced about 10 p.m., and in four hours afterwards, after 
taking on board 4 mile of the cable, a breakage was found. The 
grappling irons were again thrown over, and the broken part was 
taken up in about half an hour. On testing, the engineer became 
convinced there was another breakage at a short distance further 
on, and on reaching a spot 6 miles from the shore Capt. Harvey 
announced another end coming up. ‘This last piece of cable was 
34 miles in length, which, with the 2} miles previously taken up, 
makes 6 miles, precisely the distance indicated by the tests at the 
telegraph ottice on the previous Saturday evening. During the 
succeeding day it blew so hard that operations had to be suspended; 
but on Monday, the 23rd, notwithstanding the continued boisterous 
state of the weather, Capt. Harvey, in compliance with a message 
from Mr. Preece, took advantage of the morning tide, and steamed 
off for Jersey, for the purpose of taking on board a cable, 5 miles 
long, purchased from the Submarine Telegraph Company. It was 
shipped on the following day, and it was expected that the Resolute 
would proceed on the next day Agrees 27 to splice the new 
cable to the old, and thus re-establish communication between the 
Channel Islands and Weymouth. Our readers will obtain some 
idea as to the capacity of this “tug” when we state, that previous 
to commencing the above trip she embarked at Greenwich the entire 
cable for connecting the Channel Islands with France. The weight 
of this cable was above 150 tons, was conveniently stowed on board, 
and successfully laid during the late severe weather, under the per- 
sonal superintendence of Sir Charles Bright and Mr. Canning. It 
1s a new feature to undertake this description of work during the 
winter months, and would not have been entered upon by the con- 
tractors and eminent cable-makers, Messrs. Glass, Elliott, and Co., 
but for the great confidence they have in the Resolute, her powerful 
disconnecting engines giving entire control over the motions of the 
hull, which is absolutely necessary in the strong currents prevailing 
hear these islands; and the Resolute is also noted for her great 
steadiness in the most severe weather. 


| 





employment of steam-power. It was all very well to make an ex- 


| ternal examination, and, no doubt, the engineer could thereby form 


a good idea of the condition of the boiler, but, at the same time, 
there might be dangerous defects within, which could not be ascer- 
tained without an internal examination. 

The committee proceeded to report the resignation of Mr. Holt, 
which was rendered necessary by his acceptance of the office 
of inspector under the Manchester Steam Boiler Assurance Company ; 
as soon as the resignation was tendered, the committee took the 
necessary steps to find a successor ; and, aftera careful examination of 
upwards of forty applications, they selected Mr. John Rhodes, and from 
the high character of his testimonials, the committee feel certain 
that, if the members give him the same support which they did Mr. 
Holt, he will do his duty equally as well. With regard to the ex- 
plosion which took place, as soon as he (the chairman) heard of it, he 
called the committee together, and they decided that they must watch 
the proceedings at the inquest. and the services of Mr. R. B. Long- 
ridge, of Manchester, were called in. From the very full explanation 
given by that gentleman, the committee did not consider the owners 
of the boiler at all to blame, the case being one which might occur to 
any of them. He might here strongly recommend every member when 
he was ordering a new boiler to have it thoroughly examined and 
tested, because the responsibility would then no longer rest upon the 
owner, but upon the engineer, and he was sure that the engineer 
would not give his certiticate until he was certain that the boiler 
was in working order. He congratulated the members on the satis- 
factory state of the accounts, which showed that the association 
had £5 more in the bank than they had last year. This was more 
gratifying, as the expenses had been very heavy during the past 
year. With reference to the Engineer's Report he might state that, 


, after the explosion of the boiler already referred to, the committee 


passed a resolution strictly prohibiting their engineer from increasing 
the working pressure of any boiler without tirst making a thorough 
internal examination. If this was carried out, he thought they 
should be pretty safe. The next point was a subject which he 
mentioned at the last annual meeting, viz., four boilers had been 
found coupled together with a stop-valve betwixt the boiler and the 
safety-valve. Now this was a most objectionable thing. He was in 


| perfect ignorance as to who the parties were on whose premises this 


had been found, but he did hope that they would see the necessity of 
altering the boilers, for, within two years back, they had a fearful 
explosion in this neighbourhood resulting from this very cause. If 


| an explosion were to take place in the cases in question, he could 





not blame the association. Proper notice had been given to the 


| parties; and it would be by their own neglect if anything went 


wrong. He then called attention to the dirty condition of some 
engine-houses in the district, observing that, if a man did not keep 
his engine-house clean, he could not keep his engine clean, and if the 
engine was not kept clean, it impeded its working. He hoped the 
engineers would take the hint, and he did trust that Mr. Rhodes 
would call the attention of the proprietors to the subject, and that 
the proprietors would see to the state of things complained of being 
remedied. He concluded by again reading the resolution, Mr. 
Joseph Crosland seconded, and the motion was carried unanimously, 


Mr. Thomas Bri ok moved that the reports be printed and circu- 
lated. Mr. Robert Armitage seconded. 

Mr. George Gelder rose to move that the best thanks of the meet- 
ing be given to the committee for their services during the past year. 

rhe past success of the association was a prelude of its future, 
and its present prosperous condition was a sufficient indication what 
had been done for it by the committee. With regard to the unfor- 
tunate boiler explosion to which reference had been made, it occurred 
to him that some might say, “ It’s no use being members of this 
association, which ostensibly proposes to prevent explosions, because 
here was an instance occurring under its very inspectorship.” Now, 
to reason in that way would be a very great mistake, because they 
might ask the question if, with the supervision of an intelligent man 
like Mr. Holt, the unfortunate accident took place, what might not 
have taken place if, amongst the 200 boilers under the control of the 
association, there had been no inspection whatever? The accident 
having happened was no reason why the association should be 
diminished in the least degree in the estimation of its members; 
but rather a reason why they should the more appreciate it, and 
encourage them the more to support and favour it in future. 

The chairman mentioned, during the inspector's visits in 1858, he 
had found one boiler working at 40 lb. per square inch, without any 
safety-valve whatever. 

Mr. Gelder said this only strengthened what he was saying, and 
showed the necessity for their association. 

Mr. Josiah Berry seconded the resolution. 

Other resolutions were moved and seconded. 

The chairman, in responding to a vote of thanks, said he con- 
sidered every member derived indirectly considerable pecuniary 
advantages from their connection with it, because the working of the 
association led to economy in the consumption of fuel and safety in 
working of their boilers. 

A vote of thanks to Tuy Enoinerr and local papers for kindly 
inserting the report of their monthly meetings concluded the 
meeting. 





NOTES AND MEMORANDA.* 


Ir requires fifty years to produce an oak of 10 in. diameter, and a 
century to raise one of 20 in. 


THE river steamboat Endeavour, built in 1829, had oscillating 
engines constructed by Maudslay. 


THE steamboat Soho, only recently converted into a coal-hulk on 
the Thames, was launched in 1823. 


OnE steam-vessel may be considered to perform the work of four 
sailing craft, each of the same tonnage. 


Tue highest speed attained by any steamboat on the Thames up to 
1820 was eight miles an hour by the Sons of Commerce, 


OSCILLATING engines were applied in 1835 by Cavé, of Paris, to 
the Courier steamboat, employed on the Dover station. 


Tne steamboat Caledonia, then owned by James Watt, was run 
by him up the Rhine, as far as Coblentz, in the autuma of 1817. 


Warer-TvuBk boilers were made as early as 1836, by Mr. Spiller, 
and applied by him to the London and Westminster Company's 
boats. 


Tur first oscillating engines made by Mr. John Penn were those 
for the first boats of the lron Steamboat Company, constructed in 
1837. 

Tut General Steam Navigation Company now own forty-four 
steam-vessels of an aggregate tonnage of 21,590, with 7,000-horse 
power. 

Tue first steamboat which ran between London and Gravesend 
was the Margery, which made her tirst trip the 23rd of January, 

815. 

Tue highest proportion of power te tonnage in a large steam- 
vessel is furnished by the La Plata, of 2,404 tons and 1,00y-horse 
power. 

In 1844, two or three steamboats, made for the Woolwich Water- 
man’s Company, were constructed with iron frames and wooden 
planking. 

A yvacat, of which the hull was constructed of copper, was made 
about 100 years ago for the grandfather of the present Marquis of 
Anglesea. 

Tue introduction of inferior foreign and mixed ship timber is 
believed to have reduced the “life” of our ships of war from thirty 
to fifteen years. 

In the year 1858, sixty-eight steam-vessels of 26,956 tons, were 
built in Great Britain for various foreign governments, companies, 
and individuals. 

Tue Citizen Steamboat Company, with a capital of £13,500, 
owns and works fifteen steamboats of a total tonnage of 974 tous and 
360-horse power. 

THE steam-vessels now registered in the United Kingdom, ex- 
cluding river steamboats, form but about one-tenth of the total 
mercantile tonnage. 

Tue Rainbow iron steam-vessel, belonging to the General Steam 
Navigation Company, was built by Mr. Laird in 1837, and is still a 
staunch and sea-worthy vessel. 


Tu Woolwich Steam Packet Company has a capital of £15,000, 
and owns and works sixteen steamboats of a total tonnage of 
1,378 tous and 554-horse power. 

Tue Waterman's Steamboat Company has a capital of £37,500, 
and owns and works twelve steamboats of a total tonnage of 
1,112 tons and 482-horse power. 


BRiNE pumps were first employed on board the City of Edinburgh 
steam-packet in 1821, some years before Mr. Field's patent. This 
vessel was the first, also, fitted with a bilge injection. 


Wuu:st the tonnage of the sailing vessels registered in the United 
Kingdom increased only 30 per cent. from 1850 to 1858, the tonnage 
of steam-vessels increased 264 per cent. in the same period. 


Tue feed-water casing around the chimney was applied by Mr. 
Watt in nearly all the steamboat engines constructed by him after 
the burning of the Prince Regent on the 2nd of July, 1817. 


Tue loss to the river steamboat companies, during the last two 
years, owing to the offensive condition of the Thames and the con- 
sequent decline of traflic, is estimated at £50,000 per annum, 


A 600-ton wooden ship, after being three years afloat, will absorb 
by soakage from forty to sixty tons of water, increasing the draught 
from 6 in. to 9 in., thereby increasing the positive resistance and 
reducing the speed. 


Tar Prince of Wales steam-vessel, belonging to the General 
Screw Navigation Company, made the run, on one occasion, from 
Margate to London, 84 miles, in 4 hours 2 minutes, or at the rate of 
20°8 miles an hour. 


Two high-pressure steamboats, the Cygnet and Swallow, were 
tried on the Thames in 1837, ‘The results were unsatisfactory, The 
Cricket, another high-pressure boat, built in 1847, burst her boilers, 
occasioning a loss of life. 


THE first steam-vessel constructed in the port of London was one 
built for Lord Stanhope in 1795. The paddles were made in imita- 
tion of the feet of a duck, and were placed under the quarters of the 
vessel, but the mechanism did not answer. 


On the Ist of January, 1559, there were registered in the port of 
London 510 steam-vessels of 282,403 tons and 68,951-horse power; 
in Liverpool, 210 vessels of 91,411 tons and 21,000-horse power; in 
Glasgow, 164 vessels of 95,116 tons and 25,632-horse power. 


Tue first iron steamboat built upoa the Thames was the Daylight, 
constructed by Ditchburn and on, of Rotherhithe, in 1858. At 
the time Mr. Ditchburn undertook to substitute iron for wood in the 
construction of steam-vessels he was regarded by the profession as 
j@bouring under a mental hallucination. 


Tne least proportion of horse power to tonnage of auxiliary 
screw vessels registered in London is presented in the Fiery Cross, 
Tynemouth, Robert Lowe, and indomitable, averaging 1,210 tons 
each, with 80-horse power. The Istamboul and Undaunted average 
nearly 1,300 tons, and have but 100-horse power each. 


Ar the beginning of the year 1856, the iron-cased battery 
Thunderbolt was commenced by Messrs. Samuda Brothers, and 
finished in three months. ‘This battery was first constructed like 
an ordinary iron vessel, after which the whole of the hulk above 
the water-line was cased by 6-inch teak planks, and outside the 
planks by 4-inch armour plates of wrought-iron. 


Tue total number of steam-vessels owned and registered in the 
United Kingdom on the Ist of January, 1859, was 1,854; including 
the colonies, the number was 2,239, of a tonnage of 488,415, Of the 
1,854 British steamers, 992 are of iron, 861 of wood, and one, the 
Rainbow, of steel. 1,263 are propelled by paddles, 589 by screws, 
and one, the Great Easiern, by combined screw and paddles. 


In the winter of 1814-15, the Argyle steamboat, afterwards called 
the Thames, made the run from Glasgow to London, arriving in the 
Thames in January, 1815. The passage of 755 miles was made 
in 5 days 2 hours, with severe weather and heavy seas. The 
Thames was 79 ft. keel, 16 ft. beam, and had a 14-horse engine with 
9 ft. paddle-wheels. 


* Our “ Notes and Memoranda” for this week have been compiled wholly 
from the valuable paper “‘ On the Rise and Progress of Steam Navigation 
in the Port of London,” by Mr. P. L. Simmonds, read on the evening of 
the 25th ult. before the Society of Arts. 
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Fic. 1 is a side view, and Fig. 2 a transverse section of an apparatus 
for raising sunken vessels, the mvention of William Coppin, of 
Strand Foundry, Londonderry. a, a', are two iron vessels separated 
from each other, so as to form a channel, wherein a paddle wheel or 
wheels may work, Fig. 2. Each vessel is divided into a number of 
water-tight compartments by partitions of iron, running longitudi- 
nally and transversely. ‘These partitions will act as girders, in order 
to distribute the weight throughout during the process of lifting. 
The inner sides of the two vessels are united together by a number 
of small girders 4, 6, forming continuations of the transverse parti- 
tions of the two vessels; these small girders are tied together at top 
and bottom by diagonal tie bars c, c. The two vessels are also united 
together by the transverse girder bridges d, d, which project above 
and extend over the decks of both vessels a, a!, Fig. 2, and both 
vessels, in addition to being united together as above described, are 
covered and bound together by a deck a@. The vessel a, on which 
the lifting apparatus is fixed, is made of greater capacity than the 
vessel a!, which is to be used as a counterpoise. When a body is 
about to be lifted, water is allowed to enter through openings fitted 
with valves into one or more of the compartments of the vessel a! 
until the level of the wa er inside the vessel! is equal to that of the 
water outside the vessel; the valves are then closed, and a quantity 
of additional water is pumped by pumps into the already partially 
tilled compartments, until its weight is sufficient to counterpoise that 
of the body being lifted. 

The hoisting apparatus consists of several shears, placed at con- 
venient distances st the side of the vessel a; and there may also 
be one at each end of the vessel. Each set of shears consists of 
two pairs of shear legs, one pair e, ¢, fixed in a vertical position, 
with a stay f running from its head to the crown of one o: the girders 
d, d, as shown at Fig. 2. The second pair e1, e1, hangs over the side, 
and is kept at a convenient angle by bars or chains g, containing 
rollers for the support of the main lifting chains. Each shear head 
is furnished with a pulley, around which the main lifiing chain 
passes. The end of the chain is secured to the outer or hanging 
shear head. The chain then descends and passes around a pulley 
block A; it then passes upwards and around the pulley on the shear 
head, and then passes down to one of the hydraulic pumps i. Each 
pump is formed with a hollow piston rod, and the chain of the shears 
passes down through the hollow piston rod. On the lower end of 
each piston a cross-head is fixed, working in guides. Beneath this 
cross-head a key is titted capable of being slid forward into the links 
of the main pitch chain, so as to secure the cross-head to the chain 
before the hydraulic power acts upon the piston. This key is worked 
in and out by a screw or lever, or it may be moved by a small 
eylinder. The main chains having passed through the hollow 
pistons, are carried round pitch wheels, serving also as leading 
pulleys. To these are connected ratchet wheels, with pawls for the 
prevention of any back movement in the chains on their liberation 
from the pistons, 4, 4, are drums for winding up the main chains 
as the pistons descend ; these drums are worked by spur and friction 
gear. motion being communicated from the engine or engines work- 
ing the pumps. ‘The drums are suitable for heaving up or slacken- 
ing out the main chains when not laden, or for lifting comparatively 
light weights without the aid of the hydraulic pumps. A tank 
is provided for supplying oil or other fluid by means of suit- 
able forcing apparatus to the hydraulic pumps. The fluid is 
conveyed to the chambers of the hydraulic pumps by branches lead- 
ing (rom a longitudinal main pipe, regulating cocks and pressure 
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gauges being applied to the branches and chambers. An overflow 
valve is provided loaded to the pressure which may be considered 
necessary. The return stroke of the pistons when the latter are 
liberated from the chains may be accomplished by the pressure of a 
column of oil or other fluid placed inside one of the hollow legs of 


each pair of vertical shears, this column being fed by a reservoir at | 


the shear head; or the return of the piston may be effected by means 
of the forcing apparatus, by which the downward stroke is worked, 
or by a pump throwing a greater quantity of fluid. / is a paddle 
wheel, placed in the centre between the two vessels; this wheel is 
shown to be driven by steam engines m, m, one in each vessel, or it 
may be driven from one side only. 


Tue Sournern Outratyt Main Sewer.—At the last meeting of 
the Metropolitan Board of Works a communication was received 
from Mr. Rowland Brotherhood, of Chippenham, Wiltshire, giving 
up his contract for the Southern Outfall Sewer, in consequence of 
difficulties which had arisen with respect to sureties for the due 
performance of the same. Mr. ‘lite, M.P., stated that he wished to 
make a correction with respect to a report which had appeared of the 
remarks he made last week on the subject of this contract. What 
he wished to convey was, that the two highest and two lowest 
tenders were within £6,000 of each other, and that the great 





difference which there was between the highest and lowest tender | 


in all probability arose from the different views taken by the con- 
tractors of the responsibilities of such very extensive works. 


HUDDERSFIELD STEAM-BOILER AssoctATION.—The committee of | 


this association held their usual monthly meeting at the office of 
the secretary, Mr. Dan Cocking, architect, New-street, Hudderstield, 
on Tuesday last, January 31st, 1860, when the secretary read the 
report of the engineer, Mr. John Rhodes, from which we make the 
following extract:—Three firms working tive boilers have joined 
the association this month. During the past month I have visited 
43 firms, and have examined and reported 69 boilers externally, and 
53 engines, 3 boilers internally, and 2 thoroughly; and have also 
indicated and reported 2 steam-engines. Amongst the most 
prominent defects of the adjuncts of the above boilers, | would state 
that 10 are without glass water-gauges, and entirely depend upon 
self-acting floats, to indicate the - of the water in the boilers ; 
and as the constructive defects of that apparatus render it unsuitable 
to perform that important function, a deticiency of water might occur, 
and an accident or disaster to the boiler might take place. 22 boilers 
have the feeding-apparatus constructively defective, that is, the feed- 
water admitted into them by the agency of self-acting tloats, with 
the valve-spindles passing through stufling-boxes, instead of the 
improved method of being regulated by hand; 3 boilers without 
none-return or back-pressure feeding-valves; and lastly, 8 boilers 
with plugs for emptying them, instead of properly constructed blow- 
off cocks, by the agency of which the necessary and beneticial 
operation of periodical flushing or blowing-ott could be resorted to 
during the time the boilers are under steam-pressure, and thus 
preserve the water in them comparatively free from dirt, and their 
interiors from incrusted mineral or other matter, which alike 
diminishes the evaporative power of the boilers, their safety and 
durability. In the reports to the members I have drawn their 
attention to the above with other minor defects, and have also 
suggested the appropriate remedies. 


| 
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Our Mai. Sysrem.—The London correspondent of the New York 
Herald writes :—Some small beer politicians in the British Parliament 
are very fond of parading the fact that her Majesty’s treasury 
suffers to the tune of £1,100,000 annually for subsidised lines of 
mail steamers. And what reward does the nation reap for all this? 
It gives a preponderance to British commerce the world over; it 
brings nearly one-half of the ocean-going commerce and the 


| carrying trade into British bottoms ; it produces over 116,000,000 dols. 


of custom duties, and it has laid the foundation of a steam traftic 
that has been mainly instrumental in increasing the annual exports of 


| British products from 236,000,000 dols. (in sterling money £47,284,988) 
| in 1842, to 610,000,000 dols. (£122,155,237) in 1857. ‘That steam fleet 


carries nearly all the letters of Europe and America, and gets a high 
price for the carriage; and that system of ocean mail conveyance 
brings back to the treasury, as is positively known, over one-half 
(or at least £550,000), if not three-fourths of the entire sum granted 
in subsidies. The receipts are so large—in 1852 the nett postal 
revenue was almost £400,000—that her Majesty’s Government and 
Post Ottice keep the matter perfectly dark, and make no reports on 


| the subject. Were these reports published to the world, probably 


brother Jonathan and the French Emperor would not sit quietly by 
and see such a vast system of mail conveyance, with its tens of 
millions of commercial advantages, so adroitly pocketed and carried 


| off by the shrewd, vigilant, and active Government of Great 
| Britain. I am assured that such will not long be the case. At this 


moment the whole world pays tribute to Great Britain; and the 
“Old Woman of Threadneedle-strect ” —the Bank of England— 


' receives into her capacious lap the produce of every land, the riches 
| of every mine, and the traffic of every sea. 


FEARFUL CoLLision oN THE RiveR.—On Wednesday morning, 
between eleven and twelve o'clock, a collision took place in the 
river off Greenwich between the iron screw steam vessel Gertrude 


; and the General Steam Navigation Company’s paddle steamer 
| Holland, bound to London from Ostend with passengers and a 


general cargo. It appears that the Gertrude was proceeding down 


| the river under full steam, and when nearly abreast of the Dread- 


nought floating hospital, she dashed her stem into the starboard bow 
of the Holland, which, it being a timber-built vessel, was cut down 


| to the water’s edge. As both vessels were under full steam the force 


of the collision was territic. The stem of the Gertrude went com - 
pletely into the forecastle of the Holland, and one of the crew, 
named Wormly, was severely injured, and conveyed to the Dread- 
nought Hospital. The utmost alarm prevailed among the passengers, 


| and, considering the nature of the accident, it is an extraordinary 


fact that no lives were lost. As a result of the collision the two 
vessels became entangled, the Holland dragging the anchors of the 
Gertrude, and both vessels thus proceeded to the opposite shore of 
the Isle of Dogs. | A large number of craft were quickly in attend- 
ance, and the whole of the cargo was removed from the Holland, the 
passengers, several of whom were ladies, being conveyed to the 
Greenwich pier, whence they proceeded to London. Mr. Beardmore, 
superintendent of the General Steam Navigation Company’s works 
at Deptford, with a gang of shipwrights, subsequently proceeded to 
the Isle of Dogs, aud at tive o'clock the Holland was conveyed to 
the docks to repair her damages, which are very extensive. The 
weather was hazy at the time of the accident, after which the 
Gertrude rendered every assistance to the Holland, or she must have 
gone down. After seeing the passengers conveyed on shore the 
captain of the Gertrude proceeded on his voyage to Ireland. 


SALTAIRE.—Putting aside the gigantic size of the establishment 
at Saltaire, it exhibits so many other points of interest that all who 
go to Bradford, or any other neighbouring town in thriving, far- 
seeing, hard-tighting Yorkshire, should visit it. The expenditure 


| which was ventured on, to economise labour, to obtain completeness, 


and to insure the comfort of the 3,000 persons who are engaged in 
the works, will surprise many; but the wisdom of it, even ina 
financial point of view, soon makes itself evident. Our readers do 
not require to be told that the title which the mills and rising town 
bear, gives us the name of its enterprising founder, Mr. Titus Salt, 
M.P., and that of the locality, the beautiful valley of the Aire, in 
which it is built. It is a joke against Prince Napoleon that, in an 
account he gave of the Paris Exhibition of 1855, he pointed out that 
Mr. Titus had exhibited some magniticent examples of salt. The 
place of which we are speaking is indeed a magnificent exhibition of 
Salt, and it is to be hoped that he may long live to enjoy the honour 
it has deservedly gained him. The buildings for the works cover 
6} acres. The main range of buildings—a tine substantial piece of 
work, fireproof, and highly creditable to Messrs. Lockwood and 
Mawson, the architects—extends 540 ft. long and 72 ft. high; and, 
as the top storey runs over the central entrance archway, and reaches 
the whole length of the mill, we get a room 590 ft. in length —the 
longest, perhaps, in Europe; and, looking from one end to the other, 
a tine sight it is. The weaving shed, however, attached to the mill 
eclipses that in area, for here we have in one apartment 2 acres— 
room to dine comfortably 7,000 persons. In the combing shed, of 
half its area, Mr. Salt did dine 3,500 persons when the building was 
first brought into use. Men, women, and children are at work 
throughout the building; steam engines of 1,250-horse power 
collectively give motion, by 2 miles of shafting, to 1,200 power-looms; 
and when we add that the daily produce of these is 30,000 yards, or 
5,000 miles annually—in other words, that the length made ina 
year and a-half is more than enough to reach from one side of our 
globe to the other, if there were a hole through the middle —the 
skill, energy, and capital required to carry on such an undertaking 
ill be strikingly evident.— Builder. 
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WILLIAMS’ IMPROVEMENTS IN STEAM 
BOILERS. 
PATENT DATED 25TH JUNE, 1859. 


a longitudinal view in perspective of a section of 
a tube with the improvements of Charles Wye Williams, of Liver- 
pool, adapted thereto, consisting of a series of agitators formed in 
the shape of a horse-shoe, and of a single rod of iron, and showing 
the spaces a, a, a, at the top, between the aforesaid agitators and 
the crown of the tubes. Fig. 2 represents a longitudinal geome- 
trical section of Fig. 1, showing the course of the wave-like current 
impinging against the upper part of thetube. Fig. 3 represents a 


Fic. 1 represents 

































































longitudinal vertical section of a tube fitted with agitators uncon- 
nected, except by the rod 4, b, b, passing through the lugs formed 
on each, as before stated. Fig. 4 represents a cross section of one of 
the horse-shoe agitators as described in Fig. 2, the horizontal con- 
tinuation of the iron rod d, d, forming legs, which, resting on the 
lower portion of the tube, assist to keep the agitator in proper posi- 
tion in the tube. Fig. 5 represents a cross section of one of the 
agitators before described, and represented at Fig. 3, showing the 
lugs or projections e, through which the connecting rod 6, 6, b, 
asses, each of the agitators resting on the lower part of the tube. 
figs. 6, 7, and 8, represent sections of different shaped rods to an 
enlarged scale of which the series of agitators may be made, as ex- 
hibited at Figs. 1 and 2. The patentee prefers the shapes exhibited 
at Figs. 7 and 8, as being well calculated to cause a larger portion 
of the heated products to strike or impinge against the tube, and 
thereby necessarily producing a greater heating effect. 

In reference to the object to be accomplished, it is to be observed 
that, as the temperature of the current of heated products will 
always be greatest at the upper part thereof, the agitators will more 
effectually utilise the heat of such upper section of the current, the 
practical effect being to force the upper and hotter portion of the 
current between the agitators and the upper portion of the tubes, 
while the centre and lower portions of the current will be left un- 
obstructed in their passage to the chimney. In cases where the 
draught is very good, as, for example, in the boilers of locomotive 
engines, in such cases agitators formed of entire rings may then be 
used with good effect, a space being always left between the rings 
and the tubes or flues in which said rings are placed. 


HUMPHRYS’ MARINE STEAM ENGINES. 
PATENT DATED 15TH JUNE, 1859. 
Tue illustration represents in longitudinal section one of the 
cylinders of a pair of screw engines of ordinary construction, 
having a pair of high-pressure cylinders mounted on its cover 
according to the invention of Edward Humphrys, of Deptford. 
a is the low-pressure cylinder ; b, its piston; c, the rod of the piston 
6; the end of this rod is steadied by guides d, carried by the frame ; 
¢ is the connecting rod, and / the crank; g, g, are the high-pressure 
cylinders, containing pistons h, h, which by rods i, i, are connected 
with the piston 4 of the low-pressure cylinder. The cylinder a at 





its further end has a cover fitted to it in the usual way; at its other 
end the cylinder has a portion a! of the cover cast in one piece with 
it; the other portion a? of the cover is circular; it carries the 
stuffing box, and fits into the part a!, to which it is secured by 
bolts. The part a! of the cover is fitted with stuffing boxes for the 
rods i, i; these stufling-boxes are introduced from the interior of 
the low-pressure cylinder before the piston and further cover are in 
their places; the cylinders a and g, g, are all fitted with a steam- 
jacket k, k. The valves of each set of cylinders are all actuated by 


the same eccentrics, each of the high-pressure cylinders having, | 


however, its own valve, the rods of which are connected with the 
valve of the low-pressure cylinder, one on each side. 


Tue Comrass.—When Captain R. F. Finlay, in 1853, was selected 
to pilot the United States frigate Mississippi, Commodore Perry, to 
the Banks of Newfoundland, on the fisheries dispute, that fine ship 
had five compasses, all of which differed. The Commodore, in 
knocking about in such a foggy climate, along shore, was distrust- 
ful of her compasses, so Captain R. F. Finlay suggested a remedy 
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for their correction. The Commodore immediately gave orders to | 


place everything needed at his command. Captain Finlay there- 
upon ordered the armourer to make an iron ring with a flange, and 
when this was finished he had it affixed round the upper part of the 
basin. This counteracted the influence of the iron. “ ilot,” said 
Commodore Perry, “who taught you that?” “No one,” said Fin- 
lay. “J remembered the yarn of the master of an Irish sloop, who 
— he found his compass at fault, through the chain locker close 
a took it out and placed it in a bucket of pitch below; the compass 

ing then under the iron, performed its natural function, and this 
suggested the idea of the iron ring above.” —Mitchell’s Steam Shipping 


| She is the first of a number of frigates to be defended with steel 


GWYN’S BREECH-LOADING FIRE-ARMS. 
PATENT DATED 21st JuNE, 1859. 


THesE improvements are by Edward Gwyn, of Islington. Fig. 1 is 
a longitudinal section of a fire-arm taken through axis of bore, 
showing chamber in position for discharge; Fig. 2 is a side view of 
the piece, showing chamber in position for loading; Fig. 3 is a side 
view of chamber and parts connected therewith in position of 
Fig. 1; Fig. 4 is a cross section on line 2, x, with the parts in position 
of Fig. 3; Fig. 5 is a perspective view of chamber detached; Fig. 6 
is a perspective view of bed-piece detached. 

The fire-arm here considered is of the chambered construction, 
the loading being effected by retracting and revolving the chamber, 
and after the insertion of the cartridge, turning the chamber, moving 
it forward, so as to pack the joint and brace it in the rear; these 
several operations being performed by the movement of a single 
lever. The invention relates to the peculiar manner of sliding and 
turning the chamber, and to the manner of bracing it when in 
position for firing, and to the closing of the joint. Its nature con- | 
sisting in giving the chamber its longitudinal motion upon a bed- 
piece fixed in position during such movement, and so connected | 
with the operating lever and the cheek-pieces of the fire-arm, as to | 
revolve about its connection with the said cheeks and carry the | 
chamber with it, under the circumstances hereinafter to be described | 
for elevating the mouth of the chamber to receive the cartridge, and | 








restoring Also to the con- 
struction 
aforesaid 
as follows:—In the illustration LB is the barrel screwed into 
head-piece A of cheeks C, C!, between which the chamber moves, 
D being the base piece connecting said cheeks in rear, and firmly 
secured to stock 8; E is the bed-piece connected with cheeks C, C', 
by a pin p passing through an opening a in its forward extremity, 
so that said bed-piece will move about this attachment and carry 
with it the chamber F, by reason of the connection formed by the 
headed pin } and flanged slot c. In the side of the bed-piece E is a 
cavity d, which, when the chamber F is drawn back upon the bed- 
piece, connects with and forms part of the curved groove g in the 
side of the chamber, the whole groove then being concentric with 
pin p, about which the movable portion of the arm turns. Project- 
ing from the inner face of cheek C is a roller r, Fiz. 4, which, when 
the chamber F reaches the limit of its retraction, passes from 
cavity d, where it had previously rested, into the groove g, and per- 
mits the movement about pin p until the roller reaches the head of 
the groove, as shown in Fig. 2. When the bed-piece is moved up 
between the cheeks after loading, the roller r, traversing in groove g, 
prevents any longitudinal movement of the chamber until it enters 
cavity d. Then the chamber is free to obey the impulse given by 
the operating lever and move forward. The two parts of groove g, d, 
have the relative position shown in Fig. 3, when the chamber is in 
position of Fig. 1, the roller r then resting in the cavity d, which 
constitutes the lower portion of said groove g, d. The chamber F 
and bed-piece E are slotted in rear, as shown at 7, f1, in Figs. 5 
and 6, for the reception of the head of the operating lever L. This 
lever is connected with the chamber by pin m, and with the bed- 
piece by pin nm passing through opening h in lug / of bed-piece and 
slot i of the chamber. The action of pin n is that of a fulcrum, while 
pin m constitutes the attachment of the lever and chamber. The 
head of the lever is formed with two eccentrics q, g!, the former of 
which wedges against the rear of the chamber, an the latter against 
an adjustable pressure-piece ¢, both bearings being in the line of the 
bore, so that when the discharge takes place all pressure is removed 
from the pins. The projecting thimble T is shrunk into the end of 
the chamber F, and formed so as to fit tight into the base of the 
barrel, its extremity being ground so as to fit accurately against its 
seat s', so that when forced thereon a perfectly tight joint is pro- 
duced. 

The joint operation of the several parts above described is as 
follows:—Commencing with the position shown in Fig. 1, by de- 
pressing lever L it is made to turn about pin n, causing pin m to 
draw chamber F backward upon the bed-piece E, until the two 
portions of groove g, d, connect, and the passage of roller r, as before 
described, permits the entire system to turn about pin p into the 
position shown in Fig. 2. After the insertion of the cartridge by 
moving lever L. backward, the chamber and bed-piece will be turned 
up to a position between the cheeks C, C!, since roller r and the 
upper part of groove ¢ presents any movement of the chamber upon 
its bed. When the roller r reaches cavity d the chamber is free to 
move forward on the bed-piece, by the connection of pin m and the 
chamber, the slot i passing over pin mn. The chamber is thus thrust 
firmly against seat s!, and held by the eccentrics g, q', pressing against 
their respective bearing surfaces. When by wear of eccentric g! it 
might become loose, it is only necessary to turn the screw R and 
advance the bearing surface ¢. 


it in line of the bore after loading. 
of the operating lever and its connection with the 
parts, the details of construction and operation being 








CornaGE oF GoLp at Sypney.—In 1858 there were coined at the 
Sydney branch of the Royal Mint 345,185°86 ounces of sovereigns 
and half-sovereigns, value £1,344,067, thus making a grand total 
value of £3,846,363 coined since 1855, inclusive. 

STEEL PLATED Fricates.—Orders have been received at Toulon 
to »repare the plated frigate Gloire for sea with the utmost despatch. 


plates of such thickness as to resist any description of projectile. 
The Gloire carries 36 rifled guns. She will be supplied with a steel 
prow of colessal dimensions. Her destination is not known. 

A Fact ror NaturA.ists.—Mr. James McGillivray, son of Bugle- 
Major McGillivray, of the Permanent Staff of the Inverness, &, 
Highland Light Infantry, in a letter dated Victoria, Melbourne, 
13th November, 1859, enclosed, for the sake of curiosity, a mosquito 
alive. The letter reached Inverness in due course, and was opened 
by a daughter of Mr. McG.’s, who had not read much of the letter 
when she felt a sharp sting on her wrist. She looked to the part 
afiected, and espied a bright and gold-coloured insect stuck on her 
arm. Feeling the sting rather keen, she hastily brushed it oft, and 
thought no more of the matter until she had read the letter through 
and knew of the insect being enclosed. A search of two hours fol- 
lowed for the insect, but was fruitless, But the fact that the 
mosquito came home alive, notwithstanding the different post. offices 
gone through, and amid the pressure, &c., of 80 many letters together, 
= be proved, and affords a subject to the naturalist. ~Jnverness 

ourier. 





GENERAL STEAM Navication Company.—Besides the Cosmo- 
politan, of 700 tons, builders’ measurement, and the Metropolitan, 
of 716 tons, builders’ measurement, with engines of 75-horse power 
each, the General Steam Navigation Company have purchased four 
more screw vessels of 500 tons and 80-horse power, to add to their fleet. 

Russia In THE Far East.—Steam navigation on the Amoor has 
been successfully established this last summer by private owners, 
the first vessel launched being the Admiral Kozakowitch, built in 
America, brought over in pieces, and put together at Nicolajefsk. 
She is constructed of timber, and of a peculiar build, having only one 
paddle-wheel, which is placed astern. In her first trip she went up 
the river as far as the confluence of the Shilka, then returned to 
Nicolajefsk, where she took in a cargo for Blagovessensk. She then 
again went up the Amoor, as far as the thriving town of Michaelo- 
Semenofsky, at the mouth of the Soongari, one of the tributaries of 
the Amoor, and finally went up to Manchoorsky, near Algoon, where 
she remained for the winter. The ecclesiastical missionaries have 
returned from China, after a residence of ten years at Pekin. No 
former mission has buried so great a number of its members as this 
one. The survivors give a most interesting account of the state of 
affairs in the Chinese capital, to which I shall probably refer in a 
future letter. In the meantime I may state that they describe the 
feeling of the Chinese as perfectly easy respecting the revolution 
going on in some parts of the empire, and that at Pekin the inha- 
bitants are wilfully misled, and purposely kept in happy ignorance 
of the danger threatening the Manchoo dynasty; nor do they seem 
to care much about it, appearing to be as complete and thorough- 
going fatalists as the followers of the Prophet. In this state of 
affairs the Chinese empire, they say, is crumbling to pieces, and 
requires but a very small impulse from abroad to give it the coup de 
grace. Perhaps it is reserved for the approaching Anglo-French 
expedition to lead to greater results than any of us have hitherto 
dreamed of.—London and China Telegraph. 

“Tue Smauis.”"—The wooden structure at the Smalls was con- 
ceived originally by a Mr. Phillips, of Liverpool, a member of the 
Society of Friends. He set himself to establish “a great holy good 
to serve and save humanity,” and even in this world he had his 
reward; for sixty years afterwards, when his representatives had to 
surrender it to the Trinity House, they got £170,000 by way of com- 
pensation for it. Like most sagacious men he knew how to choose 
his instruments. At that time there resided in Liverpool a youn; 
man of the name of Whiteside, a maker of “ violins, spinettes, an 
upright harpsichords,” with a strongly marked mechanical genius. 
In the summer of 1772. this young fiddle-maker found himself at 
Solva, twenty miles from the rock, with a gang of Cornish miners, 
who were to quarry sockets into the stone, into which it was 
originally intended that iron pillars should be soldered. The first essay 
was sufficiently appalling. The surface of the rock is called 12 ft. above 
the level of high water, that is, in smooth weather ; but in tempestuous 
seas, and when the waves are rolling in from the south-west, it is as 
many feet below it. The party had landed from their cutter, and 
had got a long iron rod worked a few feet into the rock, when the 
weather suddenly got “dirty.” The wind and the sea rose together, 
and the cutter had to sheer off lest she should be wrecked. The men 
on the rock clung, as best they might, to the half-fastened shaft, and 
a desperate struggle ensued between brute nature and that passive 
fortitude which is greater than brute nature—all through the night 
into the morning, all through the day into the night again, until 
the third day, when the storm abated and they were saved. Nothing 
daunted, it was agreed that it was just as well to know the worst. 
One hint was immediately taken, and rings and holding bars 
were let into various parts of the rock, to which the men could 
lash themselves and each other on similar occasions, It was 
soon found that iron pillars would not do, that they were 
not sufficiently elastic; and great pains were taken to find 
heart of oak that would be equal to resist the angry forces 
of the waters. That the present structure would stand for ever, 
may be doubted, except by a process analogous to the repair of the 
Irishman’s stocking—first a new foot, and then a fresh leg. Anyhow, 
it has recently been thought better to build a granite tower, which, 
once well done, may be said, humanly speaking, to be done for ever. 
The light will be exhibited at a greater elevation, which gives it an 
extended range, and the size of the lantern will admit of a larger 
and raore powerful apparatus. The mode of procedure is, of course, 
very different from that adopted by Mr. Whiteside. Where formerly 
there was a poor fiddle-maker, with half-a-dozen Cornish miners, 
and a ship’s carpenter or two, there is now a civil engineer, a clerk, 
thirty-eight granite masons, four carpenters, eight smiths, thirteen 
seamen, four bargemen, two miners, and eight labourers; a commo- 
dious wharf, a steam vessel, a tender, and some barges. ‘There may 
be nothing so pathetic or so heroic as that long cling of nine forlorn 
human creatures round the first iron bar; it would be shame to the 
engineer if it should be so; but there is real work to do, and it is 
being thoroughly well done.—“ Life among the Lighthouses” in the 
Cornhill Magazine. 

Fornien aAnp CoLontaL Jorrincs.—The advices to hand this 
week from the Cape Colony state that the first electric telegraph has 
been put in active operation, and that the railway works were also 
making satisfactory progress.—The Neapolitan Government is 
effecting the transformation of its fleet. On the 18th inst., a screw 
frigate, the Borbono, was launched at Castellamare. Three more 
frigates and several corvettes are on the stocks. One of the former, 
the Maria Teresa, will be launched next May. The Monarcho, 
an 80 gun ship, is now being converted into a screw steamer in 
the dockyard of Naples, and four sailing frigates have been sent to 
England for the same purpose.—The Ganges Steam Navigation Com- 
pany have declared a dividend of R’s 100 (£10) per share, or about 
14 per cent. per annum, on the operations of the half-year ending 
June last year.—It is stated that a proposal has been submitted to 
the Government for a new line between Great Britain and India, 
vid Bagdad. All that would be needed is the construction of a rail- 
way from Bagdad to the Mediterranean coast, a distance of 
600 miles. Bagdad is in direct communication by steamers with 
the rising port of Kurrachee, now a great centre of commerce, and 
the landing point for troops coming from or going to Upper India.— 
The Siecle gives a historical sketch of the cotton trade in France, 
from its importation by the brothers Bowers, of Ghent, in 1800. 
There were 2,606 cotton manufactories at work in France in the 
year 1850. ‘The spinning mills employed 63,064 workmen, the 
cotton cloth manufactories 188,567, and the manufactories of in- 
ferior articles 23,299. The spinning mills contained 16,301 frames, 
and the manulactories 113,378, The production of those establish- 
ments amounted in value to only 334,000,000fr., which would give 
only 10fr. worth to each inhabitant, or scarcely four shirts, or six 
pairs of stockings, or one sheet, which is too little for a civilised 
country, particularly when we consider that a large quantity of the 
cotton manufactured in France is exported. The cotton imported 
annually into France from America, Asia, and second-hand from 
England, is estimated at 72,000,000 kilogrammes, value about 
108,000,000fr.—The Bombay papers mention that the Peninsular 
and Oriental Company’s steamers, Oriental and Pottinger, have been 
engaged byGovernment as transports for China.—When Mr. Cobden 
arrived in Paris, some months since, by the Chemin de Fer du 
Nord, his luggage is stated to have weighed 13 tons, the hon. 
gentleman taking with him patterns of every kind of English pro- 
duce. The Emperor went, with Mr. Cobden, over the whole of these 
articles, comparing quality, cost of production, and price, with that 
of the corresponding articles of French manufacture. All this time, 
nobody in Paris (or, for the matter of that, in England either!) had 
an idea of Mr. Cobden having established a depot of English goods 
in the Palace of St. Cloud, and of his studying economical reform 
with the Emperor, as he once before had done with Sir Robert Peel. 
—Orders have been received at Toulon to prepare a new plated 
frigate, the Gloire, with all despatch for sea. he Gloire carries 
86 rifled guns, and has a steel prow of enormous dimensions.—The 
State of New York is putting the Erie Canal in first-rate order. 
Boats of 240 tons, drawing 7 ft. water, will go through this year. 
The former rate was two miles; but steam will take from 1,100 to 
1,800 tons at four miles an hour, thus half the time will Le saved, 
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SURFACE CONDENSATION, 

Siz,—The hour at which Mr. J. Frederick Spencer penned his letter 
of the 23rd ult. may nt for the h ur and self-satisfaction 
with which it overflows. Without expressing any opinion on the 
merits of his system of surface condensation, with which I am 
unacquainted, except from having examined his drawings, he 
will permit me, as owner of the steamship Thetis, to correct bim 
on a matter of fact connected with the condenser, which has for the 
last eighteen months been working on board that vessel. 

Mr. Craddock’s condenser, which was originally fitted to the 
Thetis, was removed as inefficient, and was replaced in 1858 by 
the condenser now on board, which was constructed on the system 
patented by Mr J. M. Rowan. 

This condenser has been constantly at work for ten months; has 
during that period steamed about 20,000 miles without being cleaned 
or touched in any way, and now performs its functions as perfectly 
as on its first trial. I cannot, therefore, permit Mr. Spencer to 
assume that his condenser is the only perfect one hitherto produced. 
Iam not aware that Mr. Spencer has had any experience in the 
construction or working of combined cylinder engines, the intro- 
duction of which he so greatly deprecates ; but as I have ey 
had the opportunity of testing on a large scale the werits of bot 
systems, and am therefore in a position to speak on the subject, he 
will permit me to observe that, as we have already obtained a horse’s 
power from the merest fraction above 1 Ib. of coal, I shall not con- 
sider the important results which he promises to lay before you of 
much value, unless they surpass or equal those already for many 
months past obtained by us. 

There are now fourteen pairs of engines being constructed on Mr. 
Rowan’s system, which, considering the short period the invention 
has been before the public, is no mean indication of the attention 
which it is attracting. Joun Scort, Yst. 

Greenock Foundry, February 1st, 1860. 








SURFACE CONDENSATION AND SUPERHEATED STEAM. 
Si,—I have read with much interest the letter which appears in 
your last impression from Mr. Spencer, on “ surface condensation ;” 
and being in the same field as himself | venture a reply, as, although 
there are many of his statements in which I concur, there are others 
in which I do not. For this Mr. Spencer will, no doubt, pardon 
me, as I suppose our object is one, ie. to perfect surface condensa- 
tion, and to reduce the working cost of steam-power to a minimum. 
Having been calle i upon some time back to make a pair of marine 
engines to work high-pressure steam and to use distilled water in 
the boilers, L sade it my business to search into every existing plan 
that I could procure designed to eflect this, the principal of which 
were Pirsson’s, Hull's, Craddock’s, Perkins’, the one made by the 
Neth Abbey Co., and, later, Spencer's, and Randolph, Elder, and 
Co.'s, the laiter of which appears in vol. viii. p. 416 of Tu Ener- 
necn. After obtaining all the information respecting the working 
of those which were in use, and devoting much time to the ex- 
amining and studying of their several parts and their modus operandi, 
I found that all were, in my opinion, more or less defective, and 
therefore, before 1 commenced operations, | deemed it necessary to 
determine what were the requisites for a surface condenser, The 
most essential of which were these :—Simplicity ; the metallic con- 
densing surfaces of such a form to be of the greatest strength, with 
aminimum of metal; the exterior to be of wrought-iron, and of 
such a form to be of the greatest strength with a minimum of metal, 
for the purpose of making it as light as possible; the metallic 
condensing surfaces should, separately, be free to expand conjointly 
on the application of heat, without endangering any joints connected 
therewith; that the exterior of the metallic surfaces should be con- 
stantly in contact with a dense body of water; that such body of 
condensing water should be kept in an agitated state over such 
metal surfaces; that the joints of the metallic surfaces which were 
surrounded with impure condensing water should be permanent 
joints; that the expansive joints of the same should not under any 
circumstance be exposed to or surrounded by salt condensing water, 
so that, should such joints leak, they will not leak impure water, 
which would mix with the distilled water; that the surface exposed 
to the steam should be easy of access for the purpose of cleaning ; 
that, should the ex»ansive joints leak, the vacuum should not be 
impaired thereby, and to effect this, both sides of such joints should 
be in vacuo; that one air-pump only, of the smallest size, should 
be required; the condensers to be easily attached and detached 
from the engine, to facilitate repairs; that the air-pump should 
always draw the water containing the greatest amount of hevt from 
the condenser, so that no water should leave the condenser until it 
had done its work; that, should the metallic condensing surfaces 
become injured, it should not be necessary to stop the engines at 
once, but the engineer should be able to shut off those which are 
damaged, and proceed to the end of his journey in the ordinary way 
with jet-condensing. Having decided that these were essentials, I 
proceeded to design machinery to supply them; and having done 
this, what did it lead to? Why, as a matter of course, to what 
Mr. Spencer's did—a patent. 

i will now endeavour to give a short description of a few of the 
condensers before named, and we shall then see how far they are 
from supplying what I consider and have given as requisites. Com- 
mencing with Hall’s, which I believe is known to most of your 
readers: it consists of a square or rectangular cast-iron box, in 
which is tixed a tube-plate a short distance from the top, and 
another a short distance from the bottom, and which form chambers 
at these places; into these plates are fixed as thick as possible the 
condensing tubes, which pass through packing joints in the plates. 
The steam is admitted into the top chamber, and In passing down 
the tubes is condensed (wholly or partially), and is pumped from 
the bottom chamber into the boiler. The principal defects are well 
understood to be the necessity of pumping or foreing the quantity 
of from 12 to 20 gallons of water per minute per horse-power amongst 
the tubes and through the condenser case; and again, the packing 
joints (which in no case can ever be depended upon, however well 
made at starting) being surrounded with salt water under pressure 
on one side, and m vacuo on the other, leaks cannot be prevented, 
or the return of distilled water only to the boilers insured; it is 
needless to go further, as these failings are sufficient to condemn the 
arrangement, 

Next comes Pirsson’s. This Mr. Spencer designates as Hall's ; bere 
I differ from him, as there is as much difference in the principle and 
action of the two as it is almost possible to make in surface con- 
densers ; in one, the condensing surfaces are immersed in a dense 
body of water under pressure; in the other (Pirsson’s), they are 
sprinkled with water, the water passing through the condenser when 
it has done its work; no packing joints are used. If the metallic 
surfaces fail it can be used as a jet condenser partially, and it 
possesses many other advantages over Hall's; but its defects are, 
wwo air-pumps are required; the tubes can only expand conjointly 
and not separately, being only sprinkled with water ; and the upper 
portion of tubes only receiving the cold water, a greater amount of 
surfaces is necessarily required; but this latter objection is but of 
mivor importance; the next, however, may be; the tube-plates not 
forming a steam-tight joint with the outer casing (being left free 
to move to the expansion of the whole body of tubes), so that if 
distilled water accumulates in any quantity in the chamber at the 
end, it may pass the tube-plate and enter the large or salt-water 
pump, so that there would be a loss of distilled water ; and vice versa, 
if salt water accumulate, by passing the tube-plate it would mix 
with the distilled water, but by proper atteution this could be pre 
vented. And notwithstanding these defects, 1 consider this con- 
denser the most perfect of all surtace condensers (with which I am 
yet acquainted) yet manufactured. I trust Mr. Spencer will prove 
otherwise, and not compel us to give the palm to an American. 








Next comes Mr. Craddock’s, the great defect in which is (as Mr. 
Spencer observes) the driving and keeping in motion the large con- 
denser in a body of water with gearing or otherwise. 

Perkins’ not being a vacuum condenser needs no comment here. 
Next comes Mr. Spencer's; this consists of an iron case, in shape 
(according to specitication) rectangular, in vertical and horizontal 
sections ; a tube-plate is inserted a short distance from either end, 
instead of at top and bottom as in Hall’s; and the tubes, instead of 
being vertical as in Hall’s, are horizontal, and pass through both 
tube-plates, in which the ordinary packing joints of Hall’s are sub- 
stituted by Mr. Spencer’s patent india-rubber packing joint ; and 
instead of the water being forced around the exterior of the tubes 
as in Hall’s, it is forced through the inside of them. Now, I would 
ask is not this arrangement a nearer approach to Hall’s than any of 
those before named? And again, do not the objections to Hall's 
apply to this to some extent? I allude to the packing joints, and 
their being exposed to the impure condensing water under pressure 
on one side, and the opposite side ir vacuo. How is it possible to 
tell when the joints leak salt or impure water? and consequently 
whether the whole of the water returned to the boiler is distilled 
water or a mixture of the two? and how can the loss from leakage 
and blowing off at the safety valves, &c., be estimated ? And again, 
suppose from any accident any portion, or the whole, of the metallic 
surfaces become disarranged or ruptured, will the vacuum be main- 
tained and the engines kept working, or will it be necessary to stop 
in mid-ocean to re-arrange and repair the condensing surfaces, pack- 
ing joints, &c.? I trust Mr. Spencer will be enabled shortly to 
answer these questions satisfactorily in support of his system of 
condensing. ‘There seem to be evidently two things in favour of 
this arrangement, i e. simplicity, and the condensing surfaces easy 
of removal for repairs. 

I trust Mr. Spencer will not think my criticism too severe; if he 
does, I reply that, unless his system will'withstand it ir the simple 
form I am able to give it, it is not worth while saying anything 
about it at all; as the rage for a good system of surface condensation 
for steamships is becoming greater every day, every system which 
now exists, and those which are coming, before they pass as etlicient, 
must be subjected to the criticism of the whole shipping and engi- 





neering community. 

With respect to Randolph, Elder, and Co.’s arrangement, which 
consists of a series of coils of pipes fixed in a box, their ends joining 
alternately two larger pipes placed horizontally through the same; 
into one of these pipes is forced or driven the condensing water, 
which traverses the whole of the coils and escapes by the other 
horizontal pipe. Now, I confess I cannot see how salt water, with 
sea-weed, &c., floating in it, is to pass the sharp angles and through 
the numerous coils; and suppose a rupture of the tube should take 
place, the vacuum is destroyed, consequently the engines must stop 
in such a case until the rupture is repaired. But in answer to this 
it may be said that the engines may be kept going by admitting a 
jet in the ordinary way into the vessel which contains the condensing 
surfaces; bat I answer that they cannot use a jet in the ordinary 
way in such vessel containing metallic condensing surfaces. For 
why, I will not say here, but will give such information when 
required. 

Having taken up sufficient of your space with surface condensa- 
tion, I will now turn to Mr. Spencer's observations on the double 
cylinder arrangement of engines, which he seems to think are quite 
supertiuous. Now, I will ask him how Mr. Rowan could use steam 
of 115 lb. per square inch, and expand it sufficiently to condense 
economically with a single cylinder? He observes, “ Surface con- 
densation, the introduction of which into marine engines will be the 
prelude to increased pressure, increased expansion,” &c.; and yet 
he states “ he will be able to prove it is not necessary to have com- 
bined cylinders” with this increased pressure. In this 1 think Mr. 
Spencer has gone too far. He speaks of * realising a horse-power | 
for 2 lb. of coal, with low pressure.” This will be saving of dU per 
cent., at the least, from the ordinary consumption, but it is 
too much to expect from surface condensation only, even if 
Mr. Spencer perfects the system. We must look for a more 
moderate saving of fuel, and a greater saving of boiler, from 
surface condensation ; for economy of fuel, we must arrive at some 
means of using “dry steam” in our cylinders, and not steam and | 
water, and superheated steam somewhere in connection therewith, 
and turn the * needless cooling surfaces,” which Mr. Spencer speaks 
of, into heating surfaces. We have engines by the best makers 
now working in the royal navy which ought, according to displace- 
ment of piston when working at full speed and pressure, to consume 
only one-third the steam which actually now leaves the boiler in the 
shape of steam and water ; for example, there is one or more of the 
most recent construction which, according to displacement of piston, 
running the maximum speeds at full pressure, ought only to consume 
steam made from 45 Ib. of water per minute, yet in practice 127 Ib. of 
water actually leaves the bvilers per minute. The use of superheated 
steam in our cylinders is beset with many difliculties, but un- 
questionably there are means of doing it effectually and efficiently, 
and for these means it is the duty of the modern engineer to steer to | 
obtain economy of fuel not exclusively to surface condensation, and 
thus, as Mr. Spencer observes, “‘hug the dear child to death,” but a 
perfect combination of the two is that which is required. 

Llansamlet Works, Swansea, Feb. Ist, 1860. F. W. Turner. | 





HIGH-PRESSURE ENGINES, 

Sir,—In Mr. Spencer's excellent letter of the 23rd inst., he says that | 
I have made some statements which are inconsistent with sound | 
experience. I wish Mr. Spencer had been more explicit, as 1 have 
scarcely made a statement which he does not confirm. His present 
letter begins by warning engineers “ against the needless increase of 
frictional aud cooling surtaces,” have said almost the same 
words. I feel flattered when a gentleman of Mr. Spencer's experi- 
ence and talent agrees with me on any subject: however he takes 
exception to my remark, that it is “ridiculous to attempt to 
realise the advantages of expansion with 20 1b. steam.” In making 
this remark I was not alluding to Mr. Spencer's engines at all, but 
to the general practice in steamboats with engines of the ordinary 
construction Still, 1 think, that Mr. Spencer will not say that we 
have reached anything like the full limit of economy when we get a 
horse power out of 21b. of coal perhour. If Mr. Spencer gets that 
with 20 1b., what will he get with 200 lb. steam ? I am well aware of 
the caution required by a practical wan in introducing a novelty of 
any kind, and I think Mr. Spencer deserves every credit for the 
manner in which he introduces his improvement, as well as for the 
improvement itself. 

When I made use of the words “ important as the use of the sur- 
face condenser is now thought, it will soon be found that we can do 
much better without it,” I spoke advisedly ; at the same time | did not 
allude to Mr. Spencer’s condensers in particular; I know that on 
many occasions engines have been worked with much less than 2 1b. 
of fuel without any condenser at all. Mr. Collinson Hall, at the 
Salisbury Agricultural Show in 1857, worked an engine at nearly 
300 Ib. on the square inch, at the rate of 1} 1b. of coals per horse 
per hour; we may see locomotives labouring under many disadvan- 
tages giving a horse-power fox every 3 1b. of coals at a pressure of 
120 lb. in the boiler, and perhaps not two-thirds of that in the 
cylinder, yet they require no condensers to give out this power. 

As surely as the present condensers working with injection will be 
superseded by surface condensers, so surely will they in turn be 
superseded by engines without condensers. We have not yet come 
to this point. but we soon will; the advent of small high-pressure | 
engines has commenced. All honour be to the pioneers in this path of 
science! Let such men as Mr. Spencer devote as much attention to 
the subject of boilers as they do now to condensers, and we will not | 
be long without a boiler which will work with safety at 300 1b. on | 
the square inch with sea water: under high-pressure the deposit is | 
almost always loose, and all we want is a boiler which can 
be easily cleaned. 1 do not wonder that our engineers have treated 
with contempt the thousand and one tubular high-pressure boilers | 
that have been introduced from time to time (1, of course, mean that 
class of boilers which haye the water within the tubes) ; it is almost 





impossible to clean any tubular boiler I have ever seen or read of; 
at the same time I have seen a few exceptions to this rule, and I 
believe that, in the American marine, boilers of this class are worked 
with much success with sea water. I fear that Mr. Spencer thought 
I meant something personal in my remarks on surface condensers, 
but nothing was further from my views, and I think if he reads my 
letter again he will not be so sweeping in his assertion, that “ most 
of my statements are inconsistent with sound experience.” V. P. 


SUBMARINE CABLES. 


Sir,—Upon reading “ Insulator’s” communication, inserted in your 
impression of the 2Uth ult., your readers would naturally attribute 
the design and failures of the Channel Islands cable to myself, but 
I think it right that it should be known that my connection with 
that cable only commenced after its submersion and the completion 
of the line. had nothing whatever to do with the construction of 
the wire, or the selection of the route. This was left entirely in the 
hands of the contractors, Messrs. Newall and Co., and they alone 
are responsible for the frequent failures of the cable. 

It must, however, be recollected that no cable has ever been sub- 
merged across channels scoured by fiercer tides, laid upon a more 
jagged and rocky bottom, or landed upon shores swept by more 
violent storms, or subject to the influences of more destructive seas, 
No cable that has yet been constructed will, for any lengthened 
period, sustain the annihilatory action to which any cable landed 
upon such shores must be liable. The thick Jersey shore end, weigh- 
ing about 7 tons to the mile, was chafed through in less than twelve 
months. The failure of the Channel Islands telegraph cannot be 
attributed to any inherent mechanical defects in the cable itself, but 
to the irresistible action of the great laws of nature, which have 
been experienced by no other cable to such an extent. 

Experience is every day teaching us that the route of a telegraph 
cable requires as careful a survey, and as thoughtful a selection, as 
that of a road or canal. In laying a cable it is not sufficient to 
know the depth of the sea, but the nature of the bottom should also 
be studied. Cables show no signs of deterioration when laid in 
sand, mud, or any other soft material; but where resting upon hard 
rocks, in shallow seas and heavy tideways, corrosion and ultimate 
decay must ensue. 

“Insulator” has attributed the failure of numerous cables to 
defective insulation, but I have no hesitation in ascribing many of 
them to a careless selection of their route, and the unsuitability of 
the bottom of the sea to their permanence and durability. Among 
such I can name, in addition to my own, the Holyhead and Howth, 
the Malta and Cagliari, the Anglesey, the Tasmanian, and the Isle 
of Man. 

Submarine telegraphy is a science 
lessons are being taught by the best 
rience. 


as yet in its infancy, and its 
master in the world—Expe- 
W. H. Preece. 





THE PATENT LAWS. 

Sir,—One great defect of our existing patent laws consists in 
making the inventive genius of the country a source of revenue, and 
compelling the applicant who seeks protection for the results of his 
labour to go through the weary routine dictated by the spirit of cir- 
cumlocution. Thus, in the first instance, the application for a 
patent is referred to one of the law officers of the crown—not, be it 
remembered, to inquire into the novelty and utility of the alleged 
invention—but merely to ascertain whether the provisional specitica- 
tion properly describes the nature of the invention mentioned in the 
title. For what reason is this done? I think it will be generally 
acknowledged that the sole reason for this reference is, that the 
fees paid by the inventor form an important item in the incomes of 
the law oflicers. For the duties imposed upon them by the Patent Law 
Amendment Act in this respect could be more satisfactorily and ex- 
peditiously performed in the Patent Office. 

Again, upon the second reference, are the law officers the most 
competent persons to decide upon conflicting inventions? That 
those gentlemen devote great attention and talent to the matters 
brought before them, and that their decisions are usually satisfactory, 
I do not deny, but why should the reference be made to them at all, 
when the work could be much better done, and at a much less cost, 
by a board of examiners, such as that suggested in Tut ENGINEER 


| of the 27th inst. ? 


But not only are the law officers of the crown comparatively un- 
fitted by their ordinary avocations for the duties imposed upon them 
in connection with the grant of letters patent; but there is this 


| additional disadvantage, that as those functionaries are changed with 


the ministry of the country, so, although there may always be a 


! tolerable certainty of good lawyers being appointed, it does not 


follow that they will be equally well adapted for the consideration 
of matters involving mechanical or chemical science. 

Patent agents have frequently been accused, and perhaps with 
justice, of advocating the daissez /aire principle with regard to the 
patent laws, but now that the number of applications for patent 
rights has so largely increased, and the hardships and shortcomings 


| of the existing system have become manifest and are exciting ob- 


servation, no opportunities should be lost of attempting to introduce 
a state of things better for the inventor and for the public at large. 

The interests of respectable patent agents are identical with those 
of their clients ; and as the defects and abuses of the present law are 
necessarily brought to their immediate notice, they ought to be 
amongst the foremost to urge the adoption of a better system, and 
so to rescue the body to which they belong from the suspicion 
which has often been cast upon them, that they are inclined to foster 
existing abuses on account of the pecuniary advantages which are 
derived from them. 

I do not myself believe that a board of examiners, invested with 
powers similar to those possessed by the American patent examiners, 
would work beneticially here; but 1 quite agree with the remarks 
you have made as to a moditication of that system being adopted. 
At all events, it there is to be no examination, and the inventor is 
to take his patent entirely at his own risk, he ought not to be com- 
pelled to pay for a costly machinery which seems to be of little value 
except for the purposes of revenue. 

If, on the other hand, the inventor is to be highly taxed, as he is 
at present, he is entitled to have something like security in return 
for his money; and although it might be impossible to guarantee 
absolute validity, yet he might Le saved the vexation and loss con- 
sequent upon being one of several patentees of precisely the same thing 
within the compass of a very short period, as may be the case now. 

The outline of a plan which would remedy many of the evils of 
the present patent laws, and place them in a healthier state, might, 
without much difliculty, be prepared, but that labour I must leave 
to other and abler hands than mine. E. P. H. VavGHan. 

15, Southampton-buildings, Chancery-lane, 

January 30th, 1560. 
Sin,—I see by your article in Tur ENGrinecr of the 27th inst., that 
you have greatly misunderstood my letter of the 21st inst. I never 
said that a thorough search was included in the ordinary patent 
agent’s fees, nor am I aware that I “ skilfully left it to be so under- 
stood.” On the contrary 1 alluded to the comparative cost of the 
same search when made by patent agents or by Government officers. 
Neither did | oiier any objection to the reduction of the taxes on 
patents, not having even mentioned the subject. I can, however, 
readily conceive that if additionai work and expense were thrown 
on the Patent Oilice by the proposed system of examiners, there 
would not be much prospect of obtaining any reduction of such 


| taxes; of course the search must be paid for in some way, either by 
| the inventor or by the public. 


You must allow me also to contest the soundness of the argument, 
that, because only a quarter of the completed patents survive the 
£50 tax, therefore the patent agents’ searches are not very tho: 

In the vrst place, the inventor, in many cases, will not go to the ex- 
pense of a search. Secondly, when a search has shown the pro 

novelty of the invention, it is quite possible that it may afterwards 
be found to be in use in some part of the country, without ever 
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having been patented or recorded in a book. Thirdly, the invention, 
although new, may not answer its purpose. Fourthly, the invention 
may be new, and may perfectly effect its object, but at so great a 
cost as to be commercially useless. Fifthly, the invention, although 
new and commercially valuable, may be superseded by a subsequent 
invention of still greater value. Any of the last four reasons would 
be sufficient to occasion the extinction of patents issued with the 
proposed examiners’ warranty, as effectually as at present. Many 
other reasons having a similar result might be cited, but the first, 
third, and fourth of those mentioned are sufficient to account for a 
great mortality at the end of the third year. CHARLES CowPEk. 
Southampton-buildings, Chancery-lane, 
January 28th, 1860. ———. 


THE INTERPLANETARY ETHER. 


Sir,—It is a fact well known in science that the vibrations or un- 
dulations of the atmospheric air, occasioning the sensation of sound 
by striking on the nerve of the ear, move at the rate of about 
1,140 ft. per second. ; 

Water is about 840 times denser than air; and, from certain ex~- 
periments made, it appears that its vibrations or undulations move 
much more slowly than those of air, being apparently in the ratio 
of its greater density, namely, at the rate of about 1} ft. per second. 

The vibrations or undulations of the interplanetary ether, which, 
by striking on the nerve of the eye, occasion the sensation of light, 
move, it is well known, at the rate of about 192,000 miles per second 
—at least in the space between Jupiter's satellites and the earth, 
where its speed has been ascertained. : 

The simple yet important and most interesting influence which 
I would venture to deduce from these facts is, that between Jupiter's 
satellites and the earth the interplanetary ether must be about 
890,000 times less dense than air, and 750,000,000 times less dense 
than water. 

I am not astronomer enough to know whether light has been 
found to travel from the satellites of Uranus or Neptune to the 
earth at the same speed as from the satellites of Jupiter to the 
earth; but, if so, the density of the interplanetary ether must then 
be held to be everywhere the same. Perhaps some one of your astrono- 
mical readers may enlighten us on this point regarding the speed of 
light, as, in any case, further important inferences would thence be 
deducible. 

I may further remark that, as hydrogen is about 154 times less 
dense than atmospheric air at the surface of the earth, and as the 
average density of the earth is 5} times, and the density of platinum 
21} times, greater than water, it follows that the interslanetary 
ether between Jupiter and the earth is about 60,000 times less dense 
than hydrogen, 4,009,000,000 times less dense than the average 
density of the earth, and 16,000,000,000 times less dense than pla- 
tinum, which metal and ether may, so far as known to man, be 
held to be the opposite extremes in the conditions of matter. 

How long it would take, or rather has taken, in the great labora- 
tory of nature to condense interplanetary ether into matter of the 
average density of the earth, is a point with the consideration of 
which I shall not now trouble you. 

Edinburgh, Jan. 31st, 1860. K. 





RAILWAY MATTERS. 

Raitway Biits.—It appears from a report by the Board of Trade 
that the number of Bills relating to railways in Great Britain de- 
posited this session amounts to 202, of which 149 are for authorising 
new works. Of the 149 Bills, 90 are promoted by new railway 
companies, for the construction of 1,048 miles of railway, and 59 
by existing companies, for the construction of 358 miles of railway, 
making together 1,406 miles of new line, and in addition to which 
there are 106 miles of deviation lines. Of the 90 Bills promoted by 
new companies, 71 are for the construction of 714 miles of railway 
in England, 6 for the construction of 97 miles in Scotland, and 13 
for the construction of 237 miles in lreland. Of the 59 Bills pro- 
moted by existing companies, 43 are for the construction of 257 
miles of railway in England, 6 for the construction of 35 miles in 
Scotland, and 10 for the construction of 66 miles in Ireland. For 
railways in the metropolis and suburbs there are 24 Bills, viz., the 
Central London ard Dock, 10 miles and ¢4 chains in length; the 
Great Northern, Holborn, and City Extension, 2 miles 76 chains ; the 
Great Northern and Metropolitan Junction, 31 chains ; the Hammer- 
smith, 1 mile 68 chains; the Hungerford-market and Charing-cross- 
bridge ; the London and Blackwall, 26 chains; the London and North 
Western (No. 2), 4 miles | chain; the London-bridge Terminus 
Hotel ; the London, Brighton, and South Coast (Croydon to Balham- 
hill), 5 miles 77 chains; London, Brighton, and South Coast and 
Victoria Station and Pimlico Railway ; the London, Chatham, and 
Dover (Metropolitan extension), 15 miles 27 chains; the London 
Railway Depot and storehouses, 10 chains; the Metropolitan; the 
Midland (station in St. Pancras), 17 chains; the Midland (use of 
railways in and near London); the North London; the Pimlico and 
West London Junction, 2 miles 3 chains; the South Kensington, 
74 chuins ; the South London (No. 1), 11 miles 51 chains; the South 
London (No. 2), 6 miles 62 chains; the Thames Embankment and 
Railways, 2 miles 48 chains; the Thames Tunnel Railway, 5 miles 
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10 miles 6 chains; Llyfni Vale, 4 miles 74 chains; Manchester and 
Milford Haven, 51 miles 70 chains; Mid Wales, 59 miles 49 chains; 
Milford Haven Docks, 1 mle 50 chains; Rhymney, 2 miles 73 
chains; Vale of Clwyd Extension, 1 mile 31 chains. In the Mid- 
land districts are promoted the Apedale and Audley Mineral, 6 miles 
6 chains; the Cannock Chase, 2 miles 64 chains; the Cheshire Mid- 
land, 12 miles 75 chains; Disley and Haytield, 3 miles 34 chains ; 
Hinckley and Leicester, 10 miles 42 chains; Marple and Haytield 
Junction, 6 miles 35 chains; Midland (Hinckley Extension), 11 
miles 31 chains; ditto (Rowsley and Buxton lines), 16 miles 27 
chains; Rugeley and Abbot’s Bromley, 3 miles 55 chains; and 
Stockport and Woodley Junction, 2 miles 61 chains; London and 
North-Western, in the Liverpool and Manchester district (No. 3), 
10 miles 32 chains; and (No. 4), 11 miles 1 chain. The Doncaster 
and Wakefield, 17 miles. For the Northern districts are pro- 
moted the Newcastle ard Derwent Valley, 13 miles 24 chains; 
the North-Eastern (Blaydon and Conside branches), 13 miles 
16 chains; Sacriston Junction and south Shields, 17 miles 
69 chains; Wharfedale, 13 miles 8 chains; Upsall and Ormesby, 
4 miles 47 chains. The Scotch Railway Bills include the In- 
verness aud Ross-shire, 81 miles 28 chains; the Keith and 
Dufftown, 9 miles 44 chains; Montrose and Bervie, 12 miles 
7 chains; the Morayshire, 9 miles 31 chains; the Caledonian 
(Lanark branches), 10 miles 44 chains; Dumfries, Lochmaben, and 
| Lockerby Junction, 14 miles 50 chains ; the Galashiels, Inverleithen, 
| and Peebles, 18 miles 88 chains: the Monkland, 11 miles 27 chains; 
the North British (Stations), 10 chains; the Lymington, Biggar, and 








Broughton Extension, 11 miles 9 chains; and West of Fife Mineral, 


74 chains; Victoria Station and Pimlico Railway; and the | 
West-end of London and Crystal Palace. ‘The district occupied | 


by the South-Eastern Railway is favoured with the Farnborough 
and Bromley, 3 miles 71 chains; the Margate (Ramsgate Ex- 


tension), 5 miles 31 chains; and the Sevenoaks, 12 miles 44 | 


chains. The district occupied by the London, Brighton, and 
South Coast and the London and South-Western Railways have 
the Egham and Woking, 5 miles 24 chains; the Hayling and 
Harbour, 5 miles 54 chains; the Horsham and Guildford direct, 
15 miles 46 chains; the London and South-Western (Kingston 
Extension), 72 chains ; the Mid-Kent, 40 chains; the Peters- 
field, 10 miles 47 chains ; the Portsmouth (new lines), 3 miles 
65 chains; the Southampton and Fareham, 10 miles 47 chains; 
the Southampton and Isle of Wight, 12 miles 10 chains; also, the 
London, Brighton, and South Coast (deviation), 16 miles; and the 
Mid-Sussex and Midhurst (deviation), 1 mile 39 chains. There are 
two Bills for railways in the Isle of Wight—namely, the Cowes and 
Newport Extension, 25 miles 8 chains; and the Isle of Wight 
(Eastern Section), 21 miles 59 chains. The Great Western, London 
and South Western, and Bristol and Exeter Railway systems are 
affected by the following Bills:—Andover and Redbridge, 20 miles 
58 chains i Burnham Tidal Harbour, £7 chains; Calne, 5 miles 18 
chains , Chard, 3 miles 31 chains; Dorset Central, 10 miles 41 
chains; East Somerset, 4 miles 61 chains of deviation ; Faringdon, 
8 miles 48 chains; Great Western, 1 mile 4 chains ; London and 
South-Western new line at Exeter, 60 chains; ditto to Exeter and 
Crediton, 3 miles 10 chains; Marborough Branch, 5 miles 18 chains ; 
Shepton Mallet, 3 miles 8 chains; West Dorset, 7 miles 78 
chains; Liskeard and Caradon, 9 miles 43 chains deviation. 
For the eastern counties districts are promoted the East Norfolk, 
33 miles 23 chains; the Epping (Dunmow Extension), 12 miles 
48 chains; ditto (Ilford lines), 17 miles 54 chains; the Somersham, 
Romsey, and Holme, 13 miles 39 chains; the Sudbury, Melford, and 
Clare, 27 miles 63 chains; the Thetford and Bury St. Edmunds, 13 
miles 25 chains; and the Waveney Valley, 5 miles 46 chains. In 
the central districts are proposed the Aylesbury and Buckingham, 12 
miles 58 chains; the Bedford and Cambridge, 29 miles 78 chains ; 
the Bourton-on-Water, 6 miles 56 chains: the Cheltenham and 
Northleach, 16 miles 20 chains; the Northleach and Witney, 16 
miles 35 chains; the Watford, Rickmansworth, and Uxbridge, 12 
miles 5 chains; the Ellesmere, 5 miles 20 chains; Shropshire Union 
and London and North-Western, 16 miles 77 chains ; Stourbridge, 4 
miles 84 chains; Tenbury and Bewdley, 14 miles 20 chains ; Tewkes- 
bury and Malvern Junction, 14 miles 38 chains. For Wales, the 
Brecon and Merthyr Tydvil Junction, 9 miles 51 chains; the Buckley 
and Connah’s quay (Flintshire), 5 miles 4 chains; the Central 
Wales, 26 miles 72 chains; the Conway, Llanrwst, and bettws-y- 

10 miles 45 chains; Denbigh, Ruthin, and Corwen, 18 miles 
26 ; Ely Valley, 12 miles 52 chains; Llangollen and Corwen, 


3 miles 64 chains. The Irish Railway Bills include the Belfast and 
Bangor, 7 miles 74 chains; the Carrickfergus and Larne, 15 miles 
16 chains ; the Dublin and Drogheda, 123 miles; Dublin and Meath, 
11 miles 64 chains ; Finn Valley, 13 miles; Kells and Baillieborough, 
183 miles: Letterkenny, 15 miles 38 chains; Londonderry and 
Lough Swilly, 11 miles 19 chains; Ulster, 2 miles 8 chains; 
Bagenalstown and Wexford,7 miles 55 chains ; Dublin and Wicklow 
Extension, 18% miles, Kilkenny Junction, 25 miles 12 chains; 
Athenry and Ennis Junction, 25 miles 74 chains ; Cork and Limerick 


Direct, 17 miles 23 chains; Ennis and Galway, 34 miles 53 chains; | 


Kilrush and Kilkee, 8 miles 48 chains; Galway Pier Junction, 75 


miles 33 chains. 





TRAFFIC RETURNS. 


Week This Same Mileage. 


| ending Week. 1859. 1860, 1859, 





Belfast and Ballymena .. .. .. Jan, 28 = 1,015 927 «65 69 
Birkenhead, Lancashire, & Cheshire ,, 29 2,344 2,427 33 33 
Bristol and Exeter .. .. .« .. » 22 = 6313 118 1s 
Caledonian .. .. Angie “ae” top » 2 -- 15,314 1982 1933 
Cornwall a dh ag Ae. ee. a0 fea 915 _— 535 
Cork and Bandon eee - = 4 7” 
Cork, Blackrock, and Passage << oa 161 97 
RS Set ae ae 225 2i1 
Dublin and Belfast Junction .. . » 29 1,266 1,161 
Dundee, Perth, and Aber. Junction ,, 29 901 = 1,061 
Dundalk and Enniskillen. . 1 6 661 oa7 
Dublin and Drogheda .. . .. ,, 29 41,377 = 1,840 
Dublin & Wicklow & Dub.& Kingtn, ., 2 1.285 1,19 
Eetameio 8 4. ww ws ss ww wp BS = 838 
Eastern Counties and East Union.. ,, 229 — 23,154 


tdinburgh & Glasgow & S. Dunfer. ,, 22 5,891 5, 0¥5 
Edinburgh, Perth, and Dundee 
Glasgow and South-Western .. 


- ” 





Great North of Scotland... .. .. ,, 
Great Northern a a 
Great Southern and Western .. » 2 





Great Western ' ae = 
Shrewsbury and Birmingham .. ,, 29 1,080 1,012 
Shrewsbury and Chester 20 2,734 2,515 





“ae 
London, Brighton, and South Coast ,, 28 
London and North-Western 
| London and South-Western .. .. » 2 
London, Tilbury and Southend .. ,, 22 
Manchester, Sheffield, and Lincoln. ,. 29 
Manchester, 8. Junc., & Altringham ,, 29 
Maryport and Carlisle .. . .. », 2 
Midland.. .. .. 1. ss ce so op 2 30,810 33,115 
Midland Great Western egg 29 8,856 3,865 
Newcastle and Carlisle - oe) gp 28 8,251 

North British .. .. .. of o » & 4,932 
North-Eastern .. .. .. .. «2 55 23 34,541 
Newport, Abergavenny & Hereford ,, 29 1,457 
North Staffordshire Rail. and Canal ,, 22 7,484 
Oxford, Worcester, and Woiver. 29 «4523 


a » « 


Lancaster and Carlisle .. .. ..0 9 12 = - 
| Lancashire and Yorkshire ~ ee 9g 29 32,675 29,680 
| Lianelly Railway and Dockyard .. ,, 2 alo o60 
| London and Blackwall .. 2Y 











St. Helen's C. and Railway .. .. 5, 29 1,88) 
Shrewsbury and Hereford .. .. 5, 28 aa 
Scottish Central.. .. .. .. .. » 2 3,442 
Scot. North-Eastern (late Aberdeen) ,, 21 38,305 
South Devon os #6 0s oe os Op me _ 





South Eastern .. .. .. «+ 99 2317, 943 

South York and River Dun. » @ _ 

South Wales... .. .. «+ oc ce 9 32 6,530 6,164 
A Pr ee 
DE «6 »e «se «« «= « « @ & _ 1,403 
Vale of Neath oo wo wo » OS 1 Ue 
Waterford and Kilkenny... .. .. 2 237 233 


Waterford and Limerick .. .. .. 4, 28 1,106 1,317 
West Hartlepvol H. and Railway .. 2 3,553 B,614 
Whitehaven and Furness.. .. .. 22 -_ a4 

Whitehaven Junction oo 00 oe 22 _ 474 


COLONIAL AND FOREIGN. 


Buffalo and Lake Huron... .. .. Jan. 13 ~ _- 1611) 
Dutch Rhenish .. . eo ~~ wo = 2,766 2,07 109 109 
Eastern of France (late P. and §.).. ,, 13 41,820 40,468 1028 1003 
Grand Trunk of Canada .. .. .. ,, 7 10,137 6,044 970 850 
Great Luxembourg .. .. oe «6y9n 29)—=—1,812 = 1,768 «128122 


Great Western of Canada... .. .. 
Northern of France .._ .. .. -. 5, 14 46,101 43,368 602 6u0 
Orleans, Bordeaux and Branches... ,, 14 42,476 46,166 922 922 
Paris, Lyons and Mediterranean .. ,, 14 66,647 65,917 874 8485 
Sambre and Meuse .. .. .. «. 27 _ 1,221 68 638 
Western and North-Western .. 14 82,907 30,056 748 721 
West Flanders oo ss os co gp 28 — 751 =75 75 
Demerara, fortnightending .. .. ad = 


13 7,149 6,172 845 3845 


LivERPOoOL AND HoLyHEeAD TELEGRAPH.—A submarine cable, 
with a single wire, is to be immediately laid from the Prince's 
landing-stage, Liverpool, across the river to the North Reserve. 
This cable is to be tried as an experiment, the expense being only 
trifling. 

BrinGE over THE Ese, NEAR HAmpurG.—The gigantic bridge 
to be constructed over the twoarms of the Elbe, between Harburg 
and Hamburg, will have a total length of 3,300 ft. The left arm is 
2,000 ft. broad, and is to have six arches each, of 333} ft. span. 
The superstructure will be 6 ft., and the rails 9 ft., over the highest 
tide-level imaginable, or 18 ft. over the ordinary high water-mark. 
This height is more than sufficient for the river navigation. The 
second bridge over the I'ght arm will be 1,300 ft. long, and consist 
of five arches of 325 ft. each. Each of the bridges is to have a double 
line of rails, also a footway for pedestrians. A canal, constracted 
round the railway station, and put in communication with the hi-her 
Grasbrook, will keep open the communication with the Upper Elbe. 
The Hamburg station will occupy 2,250,000 square ft.: three sides 


senger station is to stand on 16,000 square feet Six goods sheds, 
50 tt. wide, of a total length of 1,800 ft., are to receive goods coming 
from the land side, The vessels navigating the Upper Elbe will dis- 
charge their cargoes on quays on the east and north of the station. 
‘The south and west quays are for sea-going vessels, and have 16 ft. 
of water above low water-mark, for a length of 3,340 ft. Ware- 
houses of considerable dimensions are to be hereafter constructed.— 





chains ; Waterford and Limerick, 45 chains; and the West Cork, 44 | 


will front the river, and the other look towards the town. The pas- | 


SCOTTISH MATTERS. 

Tue Ruby steamer, long a favourite boat on the Clyde, has been 
sold to a iiristol firm, and left Greenock on Saturday evening or 
her destination. In future, it is understood, the Ruby will ply on 
the Avon and Severn. 

Keferring to the determination of the Scotch ironmasters to blow 
their blast furnaces out on Wednesday, uuless the colliers will 
continue at work at the present rate of wages, the Glasgow Herald 
says;:—* The reason of this unfortuuate general order arises from a 
demand on the part of the miners for an advance of wages; they 
(the miners) having struck work at one of the ironworks to test 
the matter, and thus taking each in detail, sc that when one iron- 
work gives the advance, the others, as a matter of course, must 
follow. The present state of the iron market will, it appears, not 
admit of such. The men ground their demand upon the more 
active demand for coal, of which certainly at this season of the year 
there is a larger consumption, and it appears now to resolve it- 
self into the question whether the price of iron or the price of 
coal will mguene the market for mining labour. By the stop- 
page of these furnaces let us calculate the quantity of coal which 
can be sent into the market by the ironmasters ; for example, 
there are about lifty furnaces at present in blast in this district, which 
consume on an average 20,000 tons of coal weekly—a quantity 
equal to, if not above, the largest producing coal district in this 
country, and which will very soon be required to be sent into the 
Glasgow and other coal markets. Consumers may, therefore, ex~- 
pect a reduction in the price of coal, for the heavy stocks laid up 
for blast furnace purposes, and what may be worked, will be su‘ti- 
cient to meet all demands for a long period, and lower the present 
prices. The ironmasters, with few exceptions, have, for some time 
past, left the coal trade, and confined themselves entirely to the pro- 
ducing of pig iron. The coalmasters have, therefore, themselves to 
blame for the present movement, many of them forced, no doubt, 
by the existence of heavy contracts or tixed rentals, to yield to the 
hitherto oft-repeated demands of their workmen, which the present 
| rate of the iron market cannot justify on the part of the ironmasters. 
The position of the two parties is, therefore, perfectly clear either the 
iron market must rule the price of coal, or vice versd—and in the 
strugele about to begin there can be little doubt who will be victors 
at its close.” 

A strange case has been heard at Edinburgh before Mr. Sheriff 
Jameson. A gentleman, his wife, and daughter travelled in a tirst- 
class railway carriage from Musselburg to Edinburgh, on the 17th 
December last. The only other passenger was a * tipsy gentleman,” 
who, it was alleged, not only alarmed the ladies by his conduct, but 
spoiled one of their dresses by vomiting upon it. To obtain repara- 
tion, Paterfamilias brought an action for £2 against the North 
British Railway Company, on the ground thai they should not 
have allowed a gentleman obviously tipsy to travel in their car- 
riages. ‘The agent for the railway took objections to the pursuer's 
libel, inasmuch as that it bore that the damayxe was sustained * ina 
first-class carriage from Musselbur: to }tinburgh;” it did not 
specitically set forth that the carriage was « railway one nor that it 
belonged to the defenders. The sheriii pro osed to amend the libel 
on the spot, by adding the words * belonging to you,” and pressed 
the defenders’ agent to consent to this, but, he having refused, the 
action was dismissed on this preliminary objection, the elect being 
to put the pursuer to the expense and trouble uo! a new action. 

Scottish railway traffic continues in a satisfactory condition, Last 
week the increase on the corresponding period in 1559 exceeded 50s, 
per mile. The Monkland Company’s dividend is to be at the rate of 
8 per cent. per annum. A similar dividend was declared last year. 











Messrs. Steele, of Greenock, propose deepening and lengthening 
their fine graving dock, so as to admit stiil larzer ships. ‘The dock 
will be lengthened 49 ft., and brought close up to the line of the 
Main-street, Cartsiyke. From the building-yard of Messrs, Lau- 
rence, Hill, and Co., of Port Glasgow, has been launched a screw 
| steamer, with full ship-rig, ot 900 tons. She has beeu titted with 
engines of 155-horse power, by John Key, Kirkcaldy, and is getting 
in her boilers at Greenock Harbour. The vessel is named the Hope. 





Last week's shipment of pig-iron from Scottish ports exhibited a 
considerable increase as compared with the corresponding period 
last year. Detailed particulars are appended .— 











Foreign. Coastwise, Total. Same week 
last year, 

Ports. Tons Tons, Tons. Tons. 
Glasgow .. os EO os 1,823 « 8,801 .. 8,277 
Port-D indas ee — « 166 os 166. 100 
Greenock .. ee 200. _ ee 200 .. 200 
Port-Glasgow .. ee None oe ee _ 
Bowling ee 130 .. 229 ee 359 .. 125 
Ardrossan.. ee 73l 2,825 -- 3,556 .. 1,879 
Troon ee ee — . 110 ee 10 os 
Ayr.. oe *° — 304 oe 304 ° 205 
Irvine oe ee — None ee ee - 
Grangemouth ee 242... 235 oe GT ss 250 
Leith ee oe 475. 100 oe ie ss 420 
Burntisland ee +» No return, .. °° 100 
Allva (south) ee -» No return, .. ee — 
Alloa (north) . — «ss 242 ee 22. 258 
Bo'ness oe ee — + None, oe — «. 396 
Clack mannan ee — _ . — _ 
Morrisonshaven .. — . No return .. — « - 
Total .. 3,756 6,034 9,790 7,300 





Tue Merropotrran UnperGrounp Rat.way.—This scheme, 
which has been for so many years before the public, is at length 
| in course of being carried into effect. Shafts are being sunk at 
several places along the line of the proposed railway. One has been 
opened on the unoccupied piece of land at King’s-cross, near the 
railway station, and another near Euston-square. When a sufficient 
depth has been reached, the excavators will commence tunnelling in 
the direction of the London and North Western Railway station, 
with which a junction will be effected a short distance from the pre- 
sent terminus. At King’s-cross a junction will also be made with 
the railway near the first bridge which crosses Maiden-lane. These 
| side veer fe will, at the point of juncture, be on the level with the 
railways with which they communicate, but they will join the main 
or trunk line beneath the New-road, the gradients rising gradually 
from 25 ft. below the thoroughfare to the rails of the London and 
North-Western and the other line. At the Paddington station a 
commencement has been made, and here, as in the junction with the 
northern lines of railway, the communication will be above ground. 
The whole distance between Paddington and the Bagnigge Wells- 
road will be tunnelled, but at this latter point the line will run on a 
level, or in an open cutting, as the nature of the ground may 
require. As at present arranged, the line will have its City terminus 
in the New Victoria-street. But it is probable that before the line 
is completed powers will be obtained by the Corporation of London 
which will give to the railway the power of diverting a portion of 
the line to Smithfield, and providing it with a goods’ station in con- 
nection with the proposed dead meat markets to be constructed there 
by the city of London, The underground railway will be provided 
at one or two places along the line, probably at those spots where 
the shafts are now being sunk, with ventilating shafts. But it is con- 
| sidered that there will not be any great necessity for providing ven- 
tilating shafts, as the numerous stations along the line and the open 
cuttings at each end will provide sutticient currents of air for the 
purpose. The railway will be provided with two lines of rails, but 
they will be on the mixed gauge, and available for the carriage of 
the broad as well as of the narrow gauge, and the heavy goods 
traffic will be carried on during the night. The passenger carriages 
will be liglited with portable yas, and everything will be done to 
make a journey 25 ft. below the surface of the ground as pleasant 
and as comfortable as possible. About two years will be occupied in 
making the line, 
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Fic. 1 is a top view; Fig. 2a bottom view; and Fig. 3 a side 
elevation of a machine for making horse-shoes, the invention of 
Edward A, Cutler, of the State ef Connecticut, U.S. 

A is the frame for supporting the working parts of the machine. 
Near the front end of the table A, and arranged therein so as to slide 
vertically, is a “former,” shown at B, in Figs. 2,4, and 5, and in top 
view in Fig. 6. 

‘The “benders” are shown at C, C, as connected to a slider D. 
Ches: benders are curved arms, jointed at their rear ends to the 
slider D, and carrying rollers a, a, on their front ends. 


benders C, C, 
shoe what is termed a “square toe.” 
allixed to the anvil or top of the bed A, and in positions, as shown 
in Figs. 1,3, 4, 5, and 6, govern the movement of the benders in 


lateral directions towards the shoe blank, while such benders are | 


being foreed forward by their slider D. Their lateral movements in 
opposite directions are effected by curved stationary grooves d, d, 
into each of which a stud e from one of the benders enters, The 
loovitudinal movements and intervals of rest of the benders’ slider 
1) ure produced by the operation of two cams f, g (see Figs 2, 4, 5, 
and 7), which are fixed on a horizontal and transverse shaft FE, one of 
them being made to act against a roller A fixed in the rear end of 
the slider D. ‘The other cam acts against one arm of a bent lever i, 
which turns freely on a shaft PF, and has its other arm extended into 
a notch & formed in the slide, Figs. 4 and 5. G is a third shaft, 
which is situated at or near the front part of the table A, and with 
the other shaft BE and Fy receives rotary motion from a driving shaft 
Hi by a train of gears, dm, n, 0, p,q, andr; the first of these 

ears being fixed on the shaft H, while the last is carried by the 
haft G. A set of fast and loose pulleys s, ¢, and a fly-wheel w, are 
applied to the driving-shaft. Over the bed or table A is a tripping- 
haft 1, which at its front end carries a hammer K, and a ereaser L ; 
they being projected from a heavy head or block of metal v atlixed 
to the shaft 1. Figs. 8 and 9 exhibit separate views of the working 
faces of the hammer and creaser. The object of the hammer is to 
reduce the shoe blank to its requisite thickness. This it accom- 
plishes with the aid of the bed or anvil and the former K, a raised 
die or projection w from the bed, and carried partly around the 
former, as shown in Fig. 6. serving under the blows of the kammer 
on the shoe to hollow the shoe or make it concave in rear of the toe 
in the customary manner. The purpose of the creaser is to form in 
the shoe the usual recesses and places for the nail-holes. 

During the operation of the machine, the hammer is made to 
strike several times on the shoe, after which the shaft I is turned 
around a semi-revolution, so as to bring the creaser underneath the 
hammer, This having been accomplished, the shaft is made to play 
up and down so as to hammer the shoe with the creaser; these 
operations being caused to follow that of bending the shoe blank 
about the former B, which is effected by the action of the benders 
after the shoe blank has been placed in rear of, and with its middle 
against, the said former. 

While the bending operation is taking place, the said former B 
should be in an elevated position so as to carry its bevelled top 
surface « entirely above the shoe, in order that the vertical edge y 


of the said former may be presented to the shoe for the purpose of 


supporting its inner edge while the shoe is being formed by the 
benders. Soon after this has taken place, the former B should 
be moved downward so as to leave the bevelled top surface x pro- 
jecting above the top of the table, where it should remain while the 
shoe is being hammered and creased. The purpose of the bevelled 
top surface or bevel 2 of the top surface of the former B is to cause 
ihe middle part of the shoe or that part near the toe to be spread out 
to a greater width than at the heels or heel parts, and also to give 
to the shoe the proper form to prevent it from “ balling” with snow 
when used while there may be snow upon the ground. The mecha- 
nism for operating the former B consists not only of a cam z, fixed 
on the shaft G, and made to work against a projection a', from the 
foot of the said former, but a spring bi, which serves to depress such 
former. The tripping-shaft I is supported by and so as to be capable 
of revolving axially in a rocker frame K', which turns on pivots 
ce}, c', projecting from two uprights d', di. Within the said frame 
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anterior part of the slider, or that portion which is between the | 
is made with a straight die 4, for forming on a horse- | 
Stationary cams C, C, | 
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K! is a grooved wheel e1, which is fixed concentrically on the shaft I, 
and carries a chain 7 in the groove of its periphery, one of the links 
of the chain being fastened to the periphery. This chain depends 
from the pulley, and has one end fastened to a sectoral arm gi pro- 
jecting from the shaft L!, on which a pinion Ais tixed. To the 
other end of the chain a weight i' is fastened, such weight being 
made to slide on a vertical rod ki extended downward from the 
table A. The pinion A' engages with a slide rack /!, from which a 
stud m projects, as shown in Figs. 2 and 4. A cam nl, carried by 
the shaft G, operates against the said stud. The object of the 
wheel e!, the cam /1, sectoral arm g', the pinion A'!, the rack bar di, 
the cam n', and weight ¢', is to effect the semi-rotative motions of 
the tripping-shaft at the proper times, in order to bring the hammer 
and creaser into operation alternately on the shoe blank, and at the 
times necessary. The mechanism for tripping the shaft I may be 
thus described :—A shaft M, carrying a series of cams or wipers 
o!, o!, ol, and one part p! of a clutch turns on another shaft g!, and 
is arranged with respect to the réar end of the tripping-shaft. The 
other part or half r' of the clutch is affixed to the side of a gear s!, 
which is fixed on the shaft g', and receives motion from a pinion t), 
attached to the inner end of a shaft u!, whose outer end carries a 
gear m, which engages with the gear or pinion / of the driving-shaft. 

In connection with the mechanism for tripping the shaft I isa 
mechanism for clutching and unclutching the two shafts M and g'. 
This consists of a forked lever w', a cam <1, and a spring yi. The 
forked lever plays at one end in the groove 2! of the sliding 
part of the clutch. At its lower end it is borne against the cam by 
the spring, the cam being fixed on the shaft E. 

Ihe next portion of the machine is that for preventing the fall of 
the tripping-shaft or hammer shaft long enough to allow of the 
semi-rotation of the hammer shaft, and the withdrawal of the made 
shoe from its place about the former B and the substitution of a 
shoe blank for such shoe. Such mechanism consists of a catch a? 
(tixed on and projecting from the rocker frame K! of the tilting- 
shaft), a bent stop lever J? (turning on a fulcrum c*), a spring a2, 
and a cam e'. The cam is carried by the shaft E, and works the 
stop lever in one direction, the spring serving to move it in the 
opposite direction. At a proper time the stop lever is moved over 


the catch so as to latch it, and hold the hammer shaft up or prevent 


it from falling; during such times as the tilting-cams are out of 
operation the made shoe is being removed from the dies, and a blank 
substituted for it. The descent of the hammer shaft is assisted by a 
spring #2, which is connected with it and the table, and serves by its 
retractive power to increase the downward velocity, and of course, 
the momentum of either the hammer or the creaser. 

In working the machine, a piece of bar iron of sufficient size to 


form a shoe, and heated or not as occasion may require, is to be | 


placed in the space between the toe die and the former B. Soon 
after this may have been accomplished, the benders will be advanced 
and bend the iron round the said former, or the vertical sides of it 
next the former will descend a little, and the hammer shaft com- 
mence and continue to be tilted until the shoe blank may be 
hammered down to its required thickness, which having taken place, 
the hammer shaft will be turned suddenly around a semi-revolution, 
and so as to bring the creaser into operation on the shoe. After 
several blows by this creaser have taken place, the tripping of the 
hammer shaft will be arrested, and it will be held up, so as to 
enable it to be rotated in a manner to bring the creaser over the 
hammer, which operation next takes place. While it may be going 
on, the made shoe should be withdrawn from the machine, and a 
blank put in its place. Should the creaser be provided with a small 
cutter around at its toe, it may be made to sever the shoe into two 
parts, so as to enable it to be used for oxen, provided such shoe be 
properly formed for such purpose, as it may be by suitably pre- 
paring the dies and bending mechanism to make it. 


Sovtn Kenstreton Museum.—During the week ending 28th 
January, 1860, the visitors have been as follows:—On Monday, 
Tuesday, and Saturday, free days, 5,469; on Monday and Tuesday, 
free evenings, 5,195. On the three students’ days (admission to the 








public 6d.) 1,231; one students’ evening, Wednesday, 641; total, | the Rhadamanthus; John T. 
| engineer, to the Flying Fish. 


12,536. From the opening of the museum, 1,253,210. 





HORSE-SHOES. 


















InstiruTion OF Nava Arcuirects.—The second meeting of the 
officers and promoters of the Institution of Naval Architects was 
held at the Society of Arts on Monday evening (by the kind per- 
mission of the council), and was attended by Dr. Woolley, J. Scott 
Russell, Esq., and J. Penn, Esq., Vice-Presidents; Messrs. Chatfield, 
Fincham, Grantham, Maudslay, Robinson, Samuda, Thornton, and 
Turner, members of council; Messrs. Barnaby, Barnes, and Cross- 
land, members; and Mr. E. J. Reed, the secretary. ‘The reports of 
the business committees were received and adopted, together with 
bye-laws and regulations for the government of the institution. The 
rules provide for the payment of an annual subscription of two 
guineas by each member and associate; or, in place of an annual 
subscription, a single payment of not less than thirty guineas. They 
also require that every candidate for “ membership” shall submit to 
the council a set of drawings and calculations of a ship. No such 
requirement will be enforced in the case of associates. It was 
decided on Monday evening that the reading of papers should com- 
mence about the lst of March. The thanks of the meeting—which 
was very cordially conducted—were voted to the Society of Arts for 
their kindness in accommodating the new institution. 


Nava Encingrers.—The following appointments have been made 
since our last:—W. A. Dinnen, chief engineer, to the Asia, for ser- 
vice in the Prince of Wales; John G. Oakshott, chief engineer, to 
the Conqueror; J. Churcher, chief engineer, to the Cumberland, for 
service in the Tartar; Thomas T. Murray, chief engineer, to the 
Cumberland, for charge of the machinery of the Rodney; John H. 
Treliving, first-class assistant-engineer, to the Alecto, in lieu of chief 
engineer; William Castle, second-class assistant-engineer, to the 
Alecto; Robert Henry Horne, acting third-class assistant-engineer, 
to the Asia, for service in the Sprightly; George Whiting and 
Thomas Spence, acting third-class assistant-engineers, to the Alecto ; 
Edward T. Read, second-class assistant-engineer, to the Hogue, for 
service in the Harpy ; Richard Wyllie, acting third-class assistant- 
engineer, to the Hogue, for the Harpy; Joshua C. Robinson, chief 
engineer, to the Majestic; Benjamin Greetham, chief engineer, to the 
Majestic, for service in the Hastings; Henry J. Layland, chief engi- 
neer, to the Forte; John H. H. Smale, first-class assistant-engineer, 
to the Forte ; George H. Beaton, first-class assistant-engineer, to the 
Majestic; William Henry Harvey, second-class assistant-engineer, 
to the Majestic; Nathaniel Farrant, promoted to second-class 
assistant-engineer, and appointed to the Cumberland, for charge of 
machinery of the Wrangler; Charles McKeever, third-class assis- 
tant-engineer, to the Majestic; Thomas Rose, third-class assistant- 
engineer, to the Majestic: William McGlashan, acting third-class 
assistant-engineer, to the Majestic ; Charles Platt, third-class assis- 
tant-engineer, to the Majestic, for service in the Dapper; James 
McArthur, acting third-class assistant-engineer, to the Majestic, for 
service in the Hastings; William Ball, acting third-class assistant- 
engineer, to the Forte; Charles M. Johnson, acting third-class 
assistant-engineer, to the Forte; Henry Clyde, third-class assistant- 
engineer, to the Cumberland, for temporary charge of the Fly; 
James Nutter, acting third-class assistant-engineer, to the Cumber- 
land, for service in the Bullfrog ; Henry William Masterman, acting 
third-class assistant-engineer, to the Fisgard, for temporary charge 
of the machinery of the Weser; Samuel McDougald, acting third- 
class assistant-engineer, to the Pembroke; William Marks Bidan, 
promoted to chief engineer, and appointed to the Asia, for the 
Stromboli; William E. Campion, promoted to chief engineer, and to 
remain in the Firebrand; James G. G. Dunn, promoted to chief 
engineer, and appointed to the Wellington, for the Desperate; Wm. 
McDowall, promoted to first-class assistant-engineer, and appointed 
to the Asia, for the Hornet; Thomas E. Miller, promoted to first- 
class assistant-engineer, and appointed to the Nimrod; William H. 
Hooper, promoted to first-class assistant-engineer, and appointed to 
the Ariadne; Willoughby D. Beaton, promoted to first-class assis- 
tant-engineer in the Pembroke, for the Magnet; James Lethban, 


| promoted to acting first-class assistant-engineer in the Racoon ; John 


Fox, promoted to acting first-class assistant-engineer, in the Renown ; 
John William McKenzie, second-class assistant-engineer, to the 
Fawn; Richard H. Alvia, acting second-class assistant-engineer, to 
Selly, acting third-class assistant- 
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TO CORRESPONDENTS. 


*,* We must request such of our corres as may desire to be referred to 
makers of machinery, apprratus, d&c., to send their names and addresses, to 
which, after publishing their enyuiries, we will forward such letters as we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
colunn. 

P. G.—It is possible to make an indicator to show the pressure you name, but it 
would be expensive. 

J. P. (Liverpool).— Address the Secretary to the Admiralty in the one case, and 
the Assistant Secretary, India House, in the other. 

V. P.—If this correspondent will forward his full address, a letter, which we have 
received, will be sent to him. 

Workine Man. —No ; you mey not sign your late employer's name to copies of 
his testimonial. You may issue copies of the testimonial, and say that the 
original is signed by his, 

N. P. C. (Bow).—// you have interest as you say, and can obtain a situation 
as a naval engineer, make yourself as perfect as you can in practical knowledge, 
which you wil sind more useful than the other course you propose, 

T. P.—We are not aware that the theory of boiler explosions has been stated else- 
where than in our own columns, and cannot, therefore, refer you to any corro- 
borative authority upon the subject. You quite misunderstand us in supposing 
that we have assumed an increase of pressure of the steam disengaged from 
the heated water at the moment of explosion. The initial pressure of the steam 
then produced is, of course, less than that existing inthe boiler before explosion. 
It acts by impact, and not by pressure. This view was presented in the article 
on the Great Eastern explosion, in THe Enoineer of 16th September last, and 
has since been confirmed by a great number of Sucts. 


° LINCOLNSHIRE IRON FIELDS. 
( To the Editor of The Engineer ) 
Sir,—Can any of your readers furnish me with some information concerning 
the newly discovered mines in Lincolnshire—where situated, character of 
stone, &c., and upon whose property, &c.? WiLu1AM Brown. 
Northampton, Jan. 30th, 1860. 
GRINDING COLOURS. 
(To the Editor of The Engineer.) 
Sirn.—Can you, or any of your correspondents, recommend me a mill 
suitable for grinding colours—to be used by hand power—and large enough 
to grind about a pound of colour at atime? As the colours are of a very 
expensive kind, there must be little or no waste in grinding. A. B. 





SUPERHEATING STEAM APPARATUS. 
(To the Editor of The Engineer.) 

Sir,—In your impression of the 20th inst. you give an account of the 
launch of the steam vessel the Petro Bays, that took place at Messrs. Pile 
and Spence’s yard, at West Hartlepool, for the Greek and Oriental Steam 
Navigation Company, London, where you state that she is fitted with 
Patridge’s Patent Superheating Apparatus. I beg leave to state that the 
superheating apparatus now fitting was invented by my father, A. Hasel- 
den, in 1857. If you will be kind enough to insert this ii Tue ENGINEER, 
I shall be much obliged. Geo. HASELDEN. 





STEAMSHIP PROPULSION. 
(To the Editor of The Engineer.) 
Sin,—Will you be kind enough to tell me:—1. Is there not a partial 
vacuum astern a ship, and the more the ship goes faster? 2. Are there any 
rules to caleulate the resistance water will find by leaving a ship astern? 
3. Would it give a screw-propeller more power by leading water from 
inside the ship against the propeller? I have seen a patent for leading 
water through holes in the propeller, to give greater power. 
AN OLD SUBSCRIBER. 


1. Valess the ship is properly formed for the speed at which she is to go, there 
will undoultedly be a partial cacuum astern when she is under way, 2. Per- 
haps some of our correspondents can assist you in estimating the resistance 
thus occasioned. 3. The friction of the water in the passages through which it 
would be led would more than counterbalance any advantage which might be 
gained, } 





VELOCITIES OF STEAM. 
(To the Editor of The Engineer.) 

Sir.—One of my friends is very desirous of being informed with what 
initial and terminal velocities steam, varying in pressure from 10 1b. to 
100 lb. per square inch, will flow through cast-iron pipes, varying in 
diameter from 3 in. to 6in., and in length from 20 yards to 100 yards, 
exposed to the atmosphere varying in temperature from 32 deg. to 64 deg. ? 
Also the best method of protecting the pipes from the cooling effects of the 
atmosphere, and the saving to be derived from such protection, expressed 
in the increased velocities of the steam flowing through the same pipes? I 
have represented to him the difficulty of ubtaining the information he 
requires, but he is satisfied that the ability and willingness of your corre- 
spondents, whose varied and able contributions so frequently enrich the 
pages of THE ENGINrER, can also, with your kind permission, through the 
same medium, give the desired information. GLacus. 





COAL-GAS AND COMBUSTION. 
(To the Editor of The Engineer.) 


$1r,—Would you, or any of your scientific corresponlents, have the goodness 
to answer the following queries ?—1. How many cubic feet of coal-gas can be 
procured from 100 lb. of English coal of average quality? 2. How many 
cubic feet of carbonous oxide and carbonic acid would the remaining coke 
yield on exposure to the air, so as to effect complete combustion? 3. How 
many cubic feet of air are required for the complete combustion of 100 Ib. of 
similar coal ? INQUIRER, 
[100 lb. of coal will produce from 350 ewhic feet to 400 cubic feet of illuminating 
gas. If the coke ia exposed to the air so asto ** effect complete combustion,” no 
**carbonous oxide” will be formed ; 100 lb. of coal should produce, say, C5 Ub, 
of coke (pure carbon), which would combine with 23 times its weight, or V74 lb. 
of oxrgen, forming 259 lb. (avoirdupois) of carbonic acid, weighing 
803 grains per cubic foot, or about 2,250 ft. of carbonic acid. The carburetted 
hydrogen gas evolved from 100 lb, of ordinary coul would require about 
4,800 culic fet of air for its perfect combustion. The 65 lb. of solid carbon 
would require about 10,400 cubic feet of air, making 15,200 cubie feet 
altogether. About 350,000 cubic feet of air are required for the combustion of 
a ton of coals, | 








PRESSURE OF AIR. 
(To the Editor of The Engineer.) 
Sir,—Will you, or any of your correspondents, please to give the formula 
for the pressure of air, through 2 in, or 3 in, diameter pipes at 1 in. from 
the cylindrical orifice. 
Where p = the pressure of the wind in pounds per square foot; and v = 
velocity of the wind in miles per hour. 


72 

2, ives = 

(«) Borda gives p = 300 

eT : v2 

(b) Gillespie ,, p = 400 
(c) Grier =, p= a nearly, and 


(d) Rouse gives feet per second squared x 16 
7,000 (grains) 


=P, 
and Rouse’s is of same value as Grier’s. 
Note.—(a) and (d) are given in the “ Encyclopedia Brit »” vol. xviii. 
page 115, &c. ; (6), Gillespie on Roads, &c., page 266, quoting Mr. Scott 
Nussell’s formula ; (c), Grier’s Mechanics, 1839. H 
January 30th, 1860, -_ 





MEETINGS NEXT WEEK. 
’ INsTITUTION OF CiviIL ENGINEERS, Tuesday, Feb. 7, at 8 p.m.—“* Descrip- 
tion of the Works of the Netherton Tunnel Branch of the Birmingham 
Canal,” by Mr. Jas. R. Walker, M.1.C.E. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line ave: ages nine words ; 
blocks are charged the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied Ly stamps in payment, 

THE ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15a. Od. 
. rearly (including two double numbers), £1 118. 6d 
Jf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 


Letters relating to the advertisement and publishing department of this are 
to be addressed to the publisher, ae f f ziers 
communications to be addressed 

ns 


a, Seaete Luxton; all other letters and 
W.c. to the Editor of THR ENGixeer, 163, Strand, 
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ITALIAN RAILWAYS. 
UNTIL the opening of the Turin and Genoa Railway, in 
December, 1853, no railway communication existed between 
the Mediterranean and the rich and extensive country 
comprised between the Swiss and Rhetian Alps on the 
north, and the Appenines on the south. Now that the 
fortunes of war have rendered it probable that several of 
the Parmesian and Modenese provinces will be secured to 
Victor Emmanuel, that sovereign has commanded a survey 
for a railway from Spezia (50 miles south-east of Genoa), 
across te Appenines to Parma. ‘This line, although it will 
be but «bout 50 miles long, will be one of great importance, 
both politically and as a work of engineering. Spezia 
is one of the very best harbours on the Mediterranean, and 
it is said to be the intention of the King of Sardinia to 
establish his national dockyards there on a grand scale. 
From Spezia the railway would extend up the valley of 
the Magra, to the thriving town of Pontremoli, and thence 
over or through the Appenines into the valley of the Taro, 
and past Borgotaro and Fornovo to Parma. As the latter 
city is but about 400 ft. above the level of the sea, and as 
the Alpe di Succiso, the Orsaio, the Penna and the Regola 





peaks of the Appenines, flanking the Cisa Pass, rise from 
5,800 to 6,800 ft. above the sea, it is evident that the easiest 
practicable ascent and descent on the two slopes must be 
inclined, on an average, at least 1 in 30 or lin 35. At 
present no railway approaches nearer to Parma than that 
from Verona to Mantua; and the Alessandria and Genoa 
line is the only railway between the Po and the Appenines. 
A great trunk line, however, 300 miles long, is likely 
to be soon made from Milan through Piacenza, Parma, 
Modena, and Bologna to Rimini, and thence along the 
Adriatic coast to Ancona. From Bologna a line is con- 
templated over the Porretta Pass to Pistoia, whence the 
Tuscan lines are already completed to Florence, Pisa, and 
Leghorn, With the completion of a link of 35 miles from 
Modena to Mantua, the whole system of railways in the 
north of Italy would be placed in communication, at 
Verona with the Tyrolese Railway, a great northern trunk 
line, to be constructed by the Lombardo-Venetian and 
South Austrian Company, from Verona through Innspruck 
to the Bavarian frontier. To the Lombardo-Venetian 
system, and to the extensive lines which is proposed on 
the north and south of it, the Spezia and Parma line will 
be the only direct outlet to the Mediterranean; and thus, 
with such a system of railways behind it, Spezia might 
attain a commercial importance greater than that of Trieste 
or Genoa. A wealthy company has proposed also to con- 
struct a great line of railway along the Mediterranean 
coast, from Toulon, through Nice, Voltri, Genoa, and Spezia, 
to Pisa. This line, which would be tiearly 350 miles long, 
would be among the most costly in Europe, as the forty 
odd miles along the same frowning coast, from Marseilles 
to Toulon, are said to have been. The importance of this 
line of railway, in connection with that from Spezia to 
Parma, would be hardly, if at all, less than that of a 
line across the Alps, nor, to tell the truth, would it involve 
much less difficulties of construction. 


THE APPLICATION OF SEWAGE TO LAND. 

Mr. P. A. HALKETT, whose guideway system promises to 
accomplish great results for agriculture, has published an 
interesting paper on the distribution of London sewage. 
To apply this matter directly to the soil has been supposed 
to be a task beyond the resources of capital, and one pro- 
mising no profitable return even if it could be performed. 
One proposition, which was not long ago before the public, 
was to carry out a system of mains and branch pipes, 
ramifying the sub-soil of 1,700,000 acres, or 2,734 square 
miles, of the south eastern portion of England; the esti- 
mated cost being £9,000,000! Mr. Halkett, however, pro- 
poses to distribute one-half of the sewage of the metropolis 
over no more than 6,000 acres of land, and, instead of going 
after sandy soils, to take the alluvial ground near the 
Thames, as being altogether preferable for the purposes of 
this application, Such a proposition carries on its face the 
assurance both of engineering and commercial practicability, 
and Mr. Halkett makes out, with much probability, that 
this limited area of alluvial soil will give better results 
under sewage irrigation than any area, limited or un- 
limited, of sands. The system which Mr. Halkett pro- 
og is in many respects similar to that proposed by Mr. 
{, Austin, and is stated by Mr. Halkett as follows :—* I 
propose that at various places along the line of the large 
intercepting or main sewer, which is to proceed nearly 
parallel! with the banks of the ‘hames, the sewage shall 
be taken out from the main sewer by small steam engines, 
of power proportioned to the breadth of land proposed to 
be irrigated ; the sewage to be forced up an iron-pipe to 
the level of the highest portion of the land, and from thence 
to be distributed over the rest of the land by gravitation ; 
with the aid of under draining it would then percolate 
through the soil without the possibility of stagnating 
on the surface; the water thus filtrated being led back 
by the drains in the direction of the steam-engines, to 
be again pumped back into the main sewer, and so 
out to sea. ‘The above refers to those lands rising 
from the main sewer; whilst in those lying below, 
or falling from it, the sewage would be gravitated 
from the main, and after percolating through the 
soil into the drains in the direction from the main, 
would be led back and forced into it by the pump. Such 
lands as are nearly level, would be treated in either of 
these two directions; but in all cases the plan should be to 
pump direct from the main sewer, at once distributing it 
over the portion of the land which that day is to be 
irrigated, allowing it to percolate through the soil and the 
drains, divesting it of all its fertilising matters, and so far 
purifying the sewage in its course towards the Thames.” 

As we have already said, there can be no doubt of the 





engineering practicability of such a scheme; that is to 
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say, half of the sewage of London could be so distributed, 
at a reasonable cost, over a district of nine or ten square 
miles. The most interesting part of Mr, Halkett’s argu- 
ment is that wherein he shows the capacity of soils for 
sewage absorption, the value of such absorption, and the 
profitable adaptation of alluvial grass lands to this pro- 
cess. “The quantity of sewage per annum put upon the 
Edinburgh meadows, in those parts where the most is used, 
is at the rate of 8,000 tons to 10,000 tons per acre; the 
value of the fertilisers of wheat, at 2d. per ton of sewage, 
is £66 and £83 per acre ; and the produce of grass for the 
year sells for £25 and £35 per acre, and in weight is equal 
to 70 tons and 80 tons of grass, being about a ton, it will 
be perceived, of grass to every sovereign’s worth of fertilisers 
in the sewage.” 

Mr. Halkett reminds us that, in taking the returns of 
the Edinburgh meadows as our guide, the evidence of the 
people upon the spot is that the highest attainable return 
has not yet been reached, but that “the fertility is 
invariably in proportion to the quantity of sewage 
used.” As more specific proof of the capacity of stiff 
clay soils for sewage absorption, Mr. Halkett in- 
stances Mr. Bailey Denton’s valuable experiments at 
Hinxworth. These experiments were continued for 
twelve months on land, which was reported as “ very stiff 
clay, and impenetrable.” A portion of the estate was 
The 
remainder of the land was left undrained. Wells were 
sunk in both the drained and undrained portions, to show 
at what level the water stood, and the discharge of the 
drains was carefully registered. “On January the 9th 
there was no rain, the drains discharging 125 gallons per 
acre in the twenty-four hours, the water standing 4 ft. 3 in. 
from the surface of the drained land, and 1 ft. 3 in. from 
the surface in the undrained land, On the 10th it poured 
with rain, 12,200 gallons per acre in the twenty-four 
hours ; immediately the drains discharged 5,150 gallons, 
and the water rose in the test holes to no higher a level 
than 4 ft. from the surface ; in the undrained field it rose 
to within 5 in. of the surface. On the 11th, it rained 
6,780 gallons; it discharged 4,000 gallons. On the 12th, 
it rained 3,660 gallons; it discharged 1,990 gallons. On 
the 13th, there was no rain, the pipes discharged 1,250 
gallons. On the 14th, the pipes discharged 600 gallons ; 
on the 15th, 373 gallons; and continued daily at about 
that rate of discharge. The test holes during this time 
never rose more than 1 in. above 4 ft. in the drained land. 
Here we see 12,200 gallons, or 50 tons per acre, carried 
down at once to 4 ft. from the surface, and the excess im- 
mediately passed away, and this in the middle of winter. 
Mr. Mechi often puts on 25,000 gallons, which is 100 tons, 
upon an acre in five hours; but the experiment of Mr, 
Bailey Denton in the winter, when the ground is not dry, 
is more valuable for our purpose.” 

It being kept in mind that these experiments were made 
upon stiff clay, Mr. Halkett refers also to the experience of 
Mr. Dickinson, who applied sewage irrigation for fourteen. 
years upon a stiff clay at Willesden ; and who, from an ex- 
tensive correspondence with other agriculturists who had 
applied liquid manure in the irrigation of Italian rye grass, 
regards “clay upon clay "—and, next to this, “clay upon 
gravel ”—as the soils best adapted to profitable sewage irri- 
gation. ‘The oldest portion, also, of the Edinburgh 
meadows, is hard clay. Mr. Halkett carefully preserves 
the distinction between arable clay lands and grass clay 
lands ; and, whilst admitting that there may be valid ob- 
jections against irrigating arable lands, upon which farm- 
ing operations require to be carried out, urges that direct 
experiments have proved that clays and fertile soils take 
up much more ammonia, phosphate, potash, &c., from the 
liquid manure, than sandy soils do, 

Dr. Voelcker, having selected a sample of liquid manure, 
applied it to four samples of various sorts; he also took a 
sample of liquid manure sent to him by Mr, Mechi, and 
applied it to a sample of Mr. Mechi’s soil. The first- 
mentioned liquid manure contained, in an imperial gallon, 
35°58 grains of ammonia, besides phosphoric acid, pot- 
ash, &c. The soils, in the proportion of 2,000 to 7,000 grains 
of liquid, were mixed, left standing for periods of from one 
to three days, separated, and the liquid again analysed, and 
the amount of various ingredients retained in the soil 
registered. ‘The treatment of the liquid by the various 
soils is very different, and very interesting; but with re- 
gard to ammonia, and‘nearly also in respect to potash, and 
phosphoric acid, those containing the most clay took up the 
most out of the liquid. Of the 35°58 grains of an.monia 
per gallon of liquid manure, a calcareous stiff clay soil— 
having 52 parts of clay and 24 of sand in every 100—took 
up 14:77 grains. Clay pasture soil—containing 48 parts of 
clay and 36 of sand in every 100—took up 14°75 grains. 
A fertile loam—containing 18 of clay and 76 of sand in 
every 100 parts—took up only 9°74 grains; whilst a poor 
sandy soil—4°5 of clay and 89°6 of sand in every 100 parts 
—absorbed but 2°43 grains of ammonia of the 35°58 grains 
contained in every gallon of liquid manure. ‘The sewage 
provided by Mr. Mechi was exceedingly weak, containing 
only 3°36 grains of ammonia per gallon; notwithstanding 
which, more than one half of this, or 1°81 grains, were 
taken up by a very stiff clay soil. Potash and phosphoric 
acid are also taken up in part by the soils, while part passes 
off in the liquid; but generally the clays have taken up 
more than the lighter soils of both of these. Dr. Voeleker 
says: “It will be noticed that none of the four soils used 
in the experiments had the power of absorbing completely 
the whole of the ammonia, potash, or phosphoric acid con- 
tained in the liquid. I may, however, here draw attention 
to the fact, that a little less than half the ammonia—about 
3-7ths—has been taken up by the clay soils of Cirencester, 
and with Mr. Mechi’s clay soil, with a solution very much 
weaker.” 

Mr. Halkett further observes :—“It has been said that 
there is little value in sewage ; that it is not much better 
than an equal amount of water. Now, this is true in 
respect to market-gardening and arable land crops; but is 
it trae in respect to grass-land? It is said that in these 
large dosings of sewage for grass we should gain our ad- 
vantege from the water; that water alone is known to 
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roduce upon some grass-lands v t effects, but that 
i font on the land sates io abe, or the water 
suiting the land. How do we know that land can take up 
in an available form such large quantities of ammonia, 
phosphates, &c., as to equal the value of £35 per acre, in 
one year, from a bulk of water containing £83 worth? I 
answer, that certainly very effects have been pro- 
duced by water; but that it has been proved that those 
waters matters in suspension, or solution, of great 
value to the lands over which they passed. But I never 
heard of such great results from water-meadows as from 
those at Edinburgh. But to discover whether soil can 
take up fully the amazing amounts stated, let us examine 
a little further the experiments of Dr. Voelcker. His 
mixture contained in a gallon 35°58 grains of ammonia, 
besides potash, phosphoric acid, &c., onl an amount of soil 
in the proportion of only 1 part in weight of soil to 35 
parts wad of liquid: namely, 2,000 grains of the soil 
to 7,000 grains of the liquid mixed together, and the 
soil retained 14°75 out of the 35°58 grains. To see how 
this fact stood in the matter of bulk as well as weight, 
and how much would have been retained in an acre 
of land, I had some ground carefully cut out from 
grass-land, to the depth of a foot, taken up and weighed. 
Excluding } in. at the top (where the grass was), it 
weighed at the rate of 112 1b. percubic foot. I had it dried 
for two days, at a heat above boiling water, till it lost no 
more in weight, and I found that it had been reduced in 
weight to 86°2 lb. Multiply 86°2 lb. by 34, and the result 
will be the weight of liquid manure to put to it to equal 
Dr. Voelcker’s experiment, the result will be 301 lb. of 
liquid to 86:2 lb. of soil, or to every foot of surface of land 
if the land is to be drenched to 1 ft. deep. But I shall 
only consider that the top soil is the amount of soil that 
takes up the fertilisers from the liquid manure ; and if I 
consider this to be 10 in. deep (if I take it deeper the 
argument is stronger in my favour), it will be seen that in 
round numbers 1 ton of liquid would be the quantity to 
each yard of surfacé; or, as there are 4,840 square yards 
to an acre, 4,840 tons of liquid would impart to an acre of 
land as large a Py agree of ammonia, &c., as the 7,000 
grains of liquid did to 2,000 grains of soil, Without fur- 
ther detailing the calculation, it will be found that this 
amount of liquid would contain a value (at 35°6 grains toa 

allon, and at 6d per lb. for the ammonia, putting nothing 

own for the value of the phosphates, &c.) of £130; and 
the acre of land would retain (according to Dr. Voelcker’s 
experiment, where 14°77 grains was extracted from the 
gallon) £55 worth of ammonia, besides other fertilisers. 
And this £55 worth of manure per acre is extracted in the 
one dosing from £130 worth in the liquid, in the space of 
time (whatever that is) that this quantity would have 
taken to pass through the soil.” 

As Dr. Voelcker’s experiments were made with a quality 
of liquid manure containing 63d. worth of ammonia per 
ton, whereas that of London does not contain more than 
2d. worth of ammonia per ton, Mr. Halkett would 
apply 10,000 tons of London sewage annually per acre. 

r. Halkett estimates as follows the outlay required in 
carrying his system into effect :— 

“The cost of the system for one block of land of 300 
acres would be as follows:—Value of land at 30 years’ 
purchase of rental at £5 per acre, £150; thorough draining 
per acre, £6—total £156. Large iron pipe, to convey 
water to highest point of land, laying down ditto, &c., 
£400; engine of 10-horse power, pump, and building, 
£600. ‘The system for distributing the water would be 
according to circumstances, and differing in cost ; but the 
whole may be taken, on an average, at £15 per acre. 
Annual interest for capital :—KRent of land and interest 
on drainage, per acre, £5 8s.; interest at 74 per cent. on 
works, and 15 per cent. on engines, £1 4s,—total £6 12s. 
Thus £1 4s. represents the increased annual outlay upon 
land contiguous to the main sewer. For land 1 mile or 
13 mile distance, the annual increase— considering the 
general flat character of the district proposed to be operated 
upon—would be no more than 6s. and 9s. per acre respec- 
tively, the increased charge being upon the greater lengths 
of the main pipe and the larger engine. What the extent 
of land is which would eventually be required for the pur- 
pose is not at present the question. Our objeci should be 
to ascertain whether any beneficial use can be made of the 
sewage, and whether any money can be returned, irrespec- 
tively of whether or no the whole sewage can be so used. 
This is our first point ; and the cost of making the experi- 
ment is so little, that there should be no hesitation in 
making it. ‘The land may be hired at £5 per acre: 5 acres 
will be quite sufficient. One steady man at £60 a year, a 
portable engine of 4-horse power, and pump, a portable 
shed, and the piece of land, well drained, and divide by a 
ditch from the surrounding land, would all be done tor, 
and the experiment be carried out for three years, at a 
cost including outlay and annual charges, of £400. Or if 
the confidence of scientific men is obtained in the proposed 
system, 10 or 50 acres could be laid down without any great 
risk, in comparison with the benefits to be obtained ‘by the 


If successful, Mr. Halkett’s system would save the cost 
of pumping the sewage into reservoirs at the main outfalls ; 
it would utilise annually nearly £250,000 worth of fertil- 
ising matters; it would obviate the contamination of the 
river, even at Sea Reach, and it would give to London a 
supply of meat-feeding grass of the greatest value. This 
plan requires neither the abandonment nor any material 
alteration of the great drainage scheme to which we are 
already somsenitted, and it promises to avert the most 
serious of the evils with which we are threatened by the 
execution of that scheme. We sincerely hope that Mr. 
Halkett’s very reasonable proposition to ‘test his plan will | 
be seconded by material support. 





THE LIME LIGHT. 
In Tue ENGINEER of April 29th, 1859 (vol. vii., p. 295), 


in conducting the Ordnance Survey in Ireland and Scot- 
land, in 1826. Placed onthe summit of Ben Lomond, this 

werful light was distinctly visible from the summit of 

nock Layd, 95 miles distant. Lieutenant Drummond 
carried his triangulations by the same means across the 
Irish Channel, a distance of 64 miles. His discovery was 
justly regarded at the time as one of the most wonderful 
which science had achieved. A consumption of about 
20 cubic feet of oxygen and hydrogen per hour, in com- 
bustion upon a surface of lime, was found to give a light 
equal, in illuminating power, to that of more than 1,000 
wax candles. The lime light, however, as Drummond ap- 
plied it, was wanting in both of the important elements of 
volume and continuity ; and beyond its use for temporary 
signals, or for brief displays in exhibitions, it has never been 
brought into practical service. Mr. Bastable’s improve- 
ments, with those subsequently patented by Mr. Prosser, 
are understood to completely overcome these objections, 
leaving nothing to be desired in the application of the light 
either to the ordinary or the extraordinary purposes of illu- 
mination. ‘These patents are now the property of the 
Lime Light Company, who are working them commercially. 

During the last few months, several successful appli- 
cations of the lime light have been exhibited to the public, 
which have elicited very general satisfaction, viz. :— 
As a lighthouse light, equal to 240 gas lights, to the 
Corporation of the Trinity House; as an internal light, 
equal to 300 gas lights, at the Crystal Palace ; as an internal 
light, equal to 1,200 gas lights, in Westminster Hall; asan 
external light, equal to 480 gas lights, in New Palace-yard, 
during the session of 1859; as an external light, equal to 
480 gas lights, in the Speaker’s Court of the New Palace 
of Westminster; as a transmitted light, equal to 480 
gas lights, through the transparent clock face of the New 
Palace of Westminster; as an external light, equal to 300 
gas lights, at the Public-hall, at Wisbeach ; asa ship’s light, 
equal to 480 gas lights, on the quarter-deck of the Great 
Eastern steam-vessel ; as a public light, showing its appli- 
cation to street lighting, equal to 700 gas lights, on the new 
Westminster Bridge ; and as a beacon or coast light, equal 
to 90 gas lights, through a polygonal lense of great power, 
on Westminster Bridge. 

Preparations are making, amongst other objects, for 
lighting Milford Haven Pier, New Ryde Pier, for its appli- 
cation to military purposes, for the coast guard, for steam 
and other vessels, for the new Westminster Bridge (at its 
opening), and for mining services, 


SURFACE CONDENSATION, 
A LETTER in another column, from the owner of the 
celebrated screw steam-vesse! Thetis (now, we believe, on 
her way to the Mediterranean), rescues the surface con- 
denser, with which that steamer’s engines are fitted, from 
the imputations which have been made upon its originality 
and efficiency. The present condenser, it appears, is not 
that of Mr. Craddock, which was fitted to the engines at 
the time of their original construction. That condenser 
was removed, and the present arrangement, with stationary 
tubes, and a rotary agitator, was substituted in its place 
some eighteen months ago. As to its efficiency, it appears 
to give a vacuum and a supply of fresh water, by which 
the engines are enabled to work with an expenditure of 
little more than ] lb. of coal per hourly horse-power ; a 
fact which, if it has been established by sufficient ex- 
perience, must be entirely due to the employment of a 
surface condenser, For it 1s only with fresh, or rather with 
distilled water, that it is possible to obtain a high rate of 
evaporation for the fuel burned, and to maintain the high 
pressure of steam necessary for the high expansive work- 
ing, without which it would be impossible to obtain a result 
such as that instanced by Mr. Scott. From his letter, it 
appears that fourteen pairs of engines are now being made 
combining the same principles of construction as those 
already in the Thetis—a circumstance which indicates very 
plainly that the powerful aid of capital has been enlisted 
in the new system, which, therefore, may be expected to 
spread mata Concerning the Thetis, very little specific 
information has transpired, although the reticence, in this 
respect, of the engineers and owners of that vessel is pro- 
bably to be justified by the fact that she has been worked, 
although commercially, as an experiment intended to 


determine the actual merits of Messrs. Rowan’s system | 


before making any public pretensions in its behalf. It is 
altogether probable that the performances of some of the 
engines now in course of construction upon the same 
general plan will be detailed to the public, and in the 
meantime we may devote some further attention to the 
subject of surface condensation, upon which nearly the 
whole problem of steam economy appears to be ram | 

The complaints, which have for so long a time been 
made, of surface condensers, are chiefly that they do not act 
rapidly enough, that they occupy a great space, and that 
they are liable to leakage and derangement. If well- 
founded, these objections would indeed be fatal to the 
whole system. If the condenser acted only slowly, the 
vacuum would be very imperfect; and as for the other 
objections—the one last-named, especially—it might over- 
balance the greatest possible saving of coal, since, if advan- 
tage were taken of the system to employ high-pressure 
boilers, the failure of the condenser and the inability of the 
boilers to work salt water, without immediately choking, 
might leave the vessel powerless, just when the most power 
was warted. As for rapidity of action, however, Mr. 
Spencer, who has had extensive experience in this branch 
of engineering, states, in his letters to THE ENGINEER, that 
nothing can be more instantaneous than the condensation 
of steam by superficial exposure. We believe Mr. Spencer 
has found that, when steam of a pressure of 50 Ib. per 
square inch is admitted suddenly to his condenser, there is 
no perceptible rise of the vacuum gauge; whilst with the 
steam exhausting into the condenser, from expansively 
worked engines, there is, of course, very much less chance 
of impairing the vacuum. *A steady vacuum of 26 in. has 


we illustrated and described an improved mode of produ- | been maintained regularly for months in the best arranged 


cing the well-known oxyhydrogen light; which light, in | surface condensers, and 


is, too, with a very much smaller 


its original form, was employed by Lieutenant Drummond, | air pump than is necessary with injection condensers, 





Three square feet of cooling surface for each indicated horse- 
power is a proportion being generally adopted by English 
and American engineers in designing surface condensers, 
With the agitators employed in the Thetis, the cooling 
process ought to be the most rapid possible ; and we believe 
that Mr. Rowan’s patent includes an arrangement for 
pumping air together with water among the tubes of the 
condenser, whereby the circulation of the water is further 
assisted, inasmuch as the air is constantly bubbling up 
through it. 

As to space, the bulk of a tubular arrangement, giving 
three square feet of surface (with tubes of from 4 ia. to 1 in. 
in diameter) for each indicated horse-power, bears no com- 
parison to the bulk of the coals which may be saved by its 
use. If advantage be taken, also, of surtace condensation 
to work a higher pressure of steam in smaller cylinders, 
the whole bulk of the engine and boilers and the weight of 
water carried may be greatly diminished, with a corre- 
sponding gain in the cargo space ora lighter draught of 
water. The Thetis, a vessel displacing (according to her 
cargo) from 650 to 850 tons, will, it is Pc we | steam 
40 days continuously, at full power, with 175 tons of coal ; 
a fact which would compensate, we should think, for the 
inconsiderable bulk of a surface condenser. 

As for leakage or derangement, a vacuum of 26 in. is, as 
we have said, regularly maintained in surface condensers 
now at work. In Mr. Spencer’s, and in other plans, the 
tubes are very simply packed with india-rubber, which is 
found to preserve perfect tightness whilst permitting the 
free expansion and contraction of the tubes. A very small 
supply of distilled sea-water is found to be sufficient to 
restore the loss of water in the principal boilers. The 
fastening of the tubes in the best surface condensers is now 
such as to permit of their being easily and expeditiously 
replaced, if necessary, at sea, and the condenser may be so 
divided that one half may be worked independently of the 
other half, the engines at the same time working at half- 
power. In one case which recently occurred, the air-pump 
of a pair of marine engines, fitted with a surface condenser, 
broke at sea. Although no vacuum could be maintained, 
all of the steam worked through the engines was condensed, 
and the boilers supplied with distilled water, as in ordinary 
working. ‘There is, however, a prospect, as we have inti- 
mated on former occasions, that with a forced circulation of 
water in water-tube boilers, with a suitable collecting 
vessel, high pressure steam could be raised from sea water, 
at least for a few days’ working on an emergency, without 
any very serious incrustration, especially as the boiler 
might be so made in sections that one series of tubes might 
be disconnected, taken out, cleaned, and replaced, without 
disturbing the other series, which would in the meantime 
be at their usual work. 

Surface condensation promises such advantages, and is 
now receiving such attention at the hands of some of oar 
ablest engineers, that we may look with greater confidence 
than ever for its general introduction. 


THE SUEZ CANAL. 

To cut and maintain a navigable ship canal across the 
Isthmus of Suez, and to form and keep open a suitable 
harbour at the Mediterranean entrance is, upon the scheme 
put forward by M. de Lesseps, undoubtedly impracticable. 
Mr. Stephenson was by no means alone in his condemna- 
tion of the whole undertaking. Besides M. Paulin 
Talabot, an engineer who sustains a high reputation in 
France, the late Mr. Rendel and others in England have, 
upon careful examination, pronounced against the prac- 
ticability of the work in an engineering point of view. 
Captain Spratt has shown the great difficulty, or as M. 
Talabot had reported, more than ten years ago, the difficulte 
insurmontable of keeping open, without the scour from a 
current in the canal, a safe navigable entrance from the 
Mediterranean, The Mediterranean port, as M. de Lesseps 
proposes to form it, is undoubtedly the ugliest feature of the 
whole scheme, for if it can be opened at all, the cost of the 
proposed jetties and breakwaters is beyond estimation. 

From the time of the surveys made by command of the 
first Napoleon, up to 1847, there was a general belief in a 
considerable difference of level between the Red Sea and 
the Mediterranean. ‘The former was believed to be some- 
thing like 30 ft. higher than the latter, notwithstanding 
that Laplace had demonstrated by @ priori reasoning that 
such a difference was impossible. The presumption of such 
a difference, said to have been confirmed by subsequent 
surveys made by Linent Bey and Mongel Bey, was sufficient 
to induce Mr. Stephenson to undertake a survey of the 
locality. With a prospect of a current of three or four 
miles an hour in the canal “the project,” in Mr. Stephen- 
son’s own words, “ appeared feasible, and was calculated to 
excite high hopes of success.” “ For,” as Mr. Stephenson 
observed on another occasion, “ under such circumstances 
it was apparent that nothing would be easier than to open 
a channel and establish a sufficient current from the Red 
Sea to the Mediterranean, with a velocity which it was 
assumed would keep the canal open by its scour, and 
maintain a clear channel, not only in the canal itself, but 
in the harbour in the Mediterranean.” It was, we believe, 
in consequence only of the fact, discovered in 1846, 
that the surveys made by M. Lepére in 1798 were 
erroneous—that there was no difference of level between the 
two seas, and that, consequently, there would be no cur- 
rent, and, therefore, no scour in the canal—that the under- 
taking was relinquished by Mr. Stephenson and his 
associates. On Mr. Stephenson’s return from his first ex- 
amination of the Desert, in 1850, he expressed his opinion 
of the difficulties which would attend even the cutting of 
a canal ; at least as to the difficulty of keeping the cutting 
open, and clear of moving sand, whilst the excavation was 
going on. We are not aware, however, that he considered 
this part of the work to be absolutely impossible. It 
would occur to a practical mind that moving sand could 
be excluded by barriers, somewhat like the fences 
erected along some of the American railways, and the 
banks and walls along some of the French and Prussian 
railways, to prevent snow from drifting upon the line. It 
was the opinion of Captain Chesney, however, that the 
desert sands would not drift to an extent sufficient to cause 
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great difficulty. The International Commission of 1856, 
under the presidence of the Chevalier Conrad—the cele- 
brated engineer of the Dutch ship canals, and who was so 
successful in fixing the shifting sands of the “Dunes,” 
—came to the conclusion also that, the excavation of the 
canal would not present more than the ordinary difficulties 
of such works, If the desert sands move to the extent 
which some have supposed, it is singular, to say the least, 
that the dry and desolate beds of the Bitter Lakes, which 
are, according to Capt. Bedford Pim, 37 ft. below the 
Mediterranean, have not been filled up. The canal, if 
made from Suez to Pelusium, would be 75 miles long; or, 
if the northern portion were carried to the westward to 
Port Said, so calied, its length would be 90 miles. With 
a width of 100 yards and a depth of 28 ft., the total ex- 
cavation (running through the Bitter Lakes) would be 
something less than 200,000,000 cubic yards. The soil is 
of a nature to be worked very cheaply by steam excavators, 
such as were employed in the construction of the Great 
Western Railway of Canada.* The cost of excavating 
loose soil by steam power, in situations where fuel is not 
expensive, has been as low as 1jd. per cubic yard. At 6d. 
per yard, the cost for the quantity of excavation just men- 
tioned would be £5,000,000. 

If, however, the whole scheme, in its present shape, is 
impracticable for the want of a head of 30 ft. or so of 
water to keep the canal and the Mediterranean harbour 
open by a constant scour, it is perhaps worth while to 
inquire if this want could not be supplied artificially. In 
doing so, we shall leave out of view all political and com- 
mercial questions involved in the construction of the Suez 
Canal. We shall merely assume, what even Mr. Stephen- 
son and M. Talabot assumed, that its construction would 
be feasible, in fact that, in the words of the former gentle- 
man, “nothing would be easicr than to open a channel,” 
provided a sufficient current could be had wherewith to keep 
it open, and to keep open its northern approach from the 
sea. If it be within the resources of engineering, at a 
reasonable cost, to create such a current as would have 
resulted from a super-elevation of 30 ft. in the waters of 
the Red Sea, the scheme, upon the foregoing assumption, 
becomes practicable. As for a strong current throughout 
the whole length of the canal, however, it would not only 
interfere seriously with the navigation, but, if no consider- 
able quantity of sand were hcld in suspension in the water, 
such a current would serve no useful purpose. With a gate 
at each end of the canal, no sea-sand could enter it, and 
it is probable that many years would elapse before it would 
become silted up, or even obstructed by desert sands, espe- 
cially if barriers were erected to prevent their progress, 
The current, it is evident enough, is required only to scour 
out the channels to the sea, and in this case it is required 
only at the Mediterranean end of the canal, where millions 
of tons of alluvial soil are being deposited along the coast 
by the strong current setting from the mouths of the Nile 
towards the Levant. <A constant head of 30 ft. of water, 
if situated close to the Mediterranean, and acting through 
a discharging arca, into that sea, equal to the entire cross 
section of the canal, would form a torrent;capable of sweep- 
ing everything before it. But with that hydrostatic 
pressure placed at Suez, from 75 to 90 miles away, the 
friction of the intervening surface over which the water 
mnst flow, reduces its mean velocity to 5 ft. or 6 ft. per 
second. With a head of water near the Mediterranean, 
and discharging into that sea without the friction of any 
considerable length of discharging channel, a height very 
much less than 30 ft. would undoubtedly answer every 
purpose in keeping the harbour clear, with the exception 
of a bar in the form of a horse-shoe, which is certain to 
form at the maritime delta of all soil-bearing rivers. 
With machinery placed near the entrance of the canal, 
such a head of water could be maintained by pumping, 
and at a cost which, in comparison with the general 
outlay contemplated, would not be excessive. An ettective 
horse-power is equal to 33,000 1b. lifted one foot high per 
minute, or to 30,960 cubic feet of sea water lifted one foot 
high per hour. Assuming a lift of one foot near the 
entrance of the canal to be sufficient to produce the 
requisite scouring power, 6,000 effective, or say 2,500 
nominal horse-power, would raise more than 5,300,000 tons 
of sea water per hour, from an inlet of the sea at the side of 
the canal, to be returned to the sea through the mouth of the 
canal. Whatever might be thought of this process, and 
of its resemblance to the toil of Sisyphus, none can 
dispute the importart influence which it would have in 
preventing the deposition of silt in a harbour like that 
now under consideration. The quantity of water raised 
1 ft., by continuous pumping, would equal the annual 
drainage (at 12 in. in depth) of a tract of country of 
60,000 square miles; an area twelve times greater than 
that of the basin of the Thames, nearly equal to that of 
the Rhine, and nearly one-eighth that of the Nile itself. 
It would fill the cross section of the Suez Canal at a mean 
velocity of more than five miles an hour, and would 
produce a surface velocity, in a channel 300 ft. wide and 
28 ft. deep, against which few steamships could enter. A 
surface velocity of three or four miles an hour would be 
maintained if the mouth of the canal were widened to 
800 ft. with a depth of 28 ft. 

To maintain 6,000 effective horse power in constant 
work, the expenditure of coal should not, according to the 
best Cornish and Dutch practice, exceed 2 Ib. per hourly 
horse power, or 130 tons daily. At even £2 a ton this 
would be less than £100,000 per annum, which capitalised 
at 5 per cent. would represent £2,000,000, whereas the 
proposed piers and breakwaters for taking the canal to 
deep water might cost £7,000,000 or £8,000,000, and 
possibly much more. Although there would be other 
expenses than that for coal that would undoubtedly form 
the principal item. In pumping upon such a scale, the 
whole prism of the canal, exclusive of the lakes, could be 
emptied if necessary in less than ten days; and in any 
case a portion of the water pamped would be drawn from 
the canal, so as to change its contents every few weeks. 
Such an application of pumping machinery, although on a 





somewhat more extended scale, is not more bold nor in any 
way less practicable than that of the great pumping engines 
to the drainage of the Dutch lakes. We certainly consider 
that it offers at least one solution of the Suez Canal scheme 
as an engineering work. There are many Englishmen who 
for political reasons would regret to sce the canal opened 
at all, and we have no doubt that a strong sense of 
patriotism had much to do with Mr. Stephenson’s steady 
opposition to the scheme, from 1851 until the time of his 
death. Upon such considerations it is not, however, our 
place to enter. We speak only in behalf of engineering, 
and it is certainly an unwilling confession for an engineer 
to make that the resources of his art are insufficient for the 
construction of a level canal of whatever size, through 
seventy-five miles of workable ground, 


MODE OF BUILDING IN AMERICA. 

THE instantaneous fall and total destruction of a large 
factory, with the attendant loss of more than 100 lives, is 
a catastrophe which, although occurring on the other side 
of the Atlantic, must naturally suggest some practical re- 
flections among English builders and engineers. We do 
not wish to believe that a similar occurrence, under similar 
circumstances, would be even possible here, but we shall 
run less risk of deceiving ourselves in this respect if we 
give due heed to the details of a disaster which has actually 
happened. 

The Pemberton Cotton Mill, which fell at Lawrence, 
U.S., on the 10th of last month, was commenced in January, 
1853, and completed in 1854. It was built for a company 
of wealthy manufacturers, who had for many years been 
interested in the largest cotton mills in the United States, 
and who could not have been supposed likely, either from 
want of experience or from want of means, to build inse- 
curely. The Pemberton Mill (driven by water power) was 
a six-storey brick building, situated on the sandy bank 
of the Merrimack River. It was 284 ft. long, and of the 
great width (considering its height) of 84 ft. 8in. It con- 
tained a great weight of machinery, including upwards of 
25,000 spindles and 800 looms, and usually employed about 
800 workpeople. The entire cost of the establishment is 
stated at £160,000. From the accounts given in the 
American journals, and trom the evidence of witnesses on 
the coroner’s inquest, we gather the following particulars 
as to the foundations, construction, and former condition of 
the mill; bat, whilst these will leave no doubt, in the 
mind of an English builder, as to the cause of the disaster, 
we may add that the owners, and the constructing engineer 
of the mill, still insist that it was of ample strength, and 
that the cause of the fall is a mystery yet to be explained. 
The mill extended north and south, the river running 
within a few yards of the southern end, whilst a canal, 
carrying water to the wheels, ran along the upper end, at 
a level considerably higher than that of the river. The 
foundations of the mill were excavated to a depth of from 
10 ft. to 12 ft. on the northern end, and somewhat deeper at 
the river end. ‘The excavation was made through a heavy 
sandy loam upon the surface, below which were, first, a seam 
of boulders, of sizes varying between 3 cubic feet and that of 
a man’s head ; second, gravel and fine sand; third, a seam 
known as “ puddling ;” and finally, under this, a fine quick- 
sand full of water. The boulder seam was about 8 ft. 
below the surface at the canal, and sloped rapidly to 16 ft. 
below at the river. The fine sand, with gravel, formed a 
hard “rock-pan,” which, next to the canal, was full of 
water, which was running oat at the foot of the founda- 
tions all the time the mill was being built. No part of 
the foundations of the mill went down to the quicksand. 
On the north end and west side, the foundation-wall 
was bottomed on the “ puddling,” which, when an ex- 
cavation was made in it, gave out a little water and 
sand. ‘The foundation-wall, which was from 6 ft. to 9 ft. 
wide, was laid, in other places, in the boulder and gravel 
seams. ‘The walls of the building were about 65 ft. high, 
above the basement, the rooms being very lofty. In the 
lower storeys the walls were double,—8 in. thick each, with 
a 4 in. space between, or only 20 inches altogether! The 
building was divided, at the middle of its length, by a cross 
wall. ‘The windows were unusually numerous and large, 
leaving but comparatively narrow widths of brickwork 
between them. ‘The floors were made of a thickness of 
3 in. planks at the bottom, and on these were two thick- 
nesses of pine deals of 14 in. each. ‘lhe floor beams were 
supported, with the weight of the machinery, by circular 
irou columns, spaced 10 ft. apart in the length of the 
building, and 26 ft. apart in the width. These pillars 
were 6 in. in diameter in the first storey, diminishing one 
quarter of an inch in each storey above. A piece of one 
of these piliars, brought in from the ruins, during the 
coroner’s investigation, was found to be very defective. 
The engineer ‘had complained of the quality of the iron of 
which they were made at the time they were delivered 
during the erection of the building. One of these pillars 
had broken after the mill was completed, and the machi- 
nery at work, and some of the witnesses stated that, 
before breaking, the pillar had settled considerably, The 
engineer who had charge of the construction of the mill, 
and who now attributes its destruction to the breaking of 
one of the pillars, states that, although he discovered, when 
the first load of pillars was received, that they were of 
inferior quality, he did not rap the pillars which came 
afterwards all over with a hammer to see if they were 
sound; nor does he state that any of the piliars, already 
discovered to have been of inferior quality, were returned 
to the contractors! They were of “ inferior quality,” it is 
true, but they were used nevertheless, and the engineer 


who used them, and who now attributes the disaster to | 


their failure, admits thet, whilst he was from the first sus- 
picious of their soundness, he did not even cause them to be 
rapped with a hammer to ascertain for a certainty whether 
they were sound or not! He naively says, however, that 
“ perhaps it was his duty to have caused some person to do 
so!” Perhaps it was! 

But, whatever might have been the strength of the 
pillars, which bore their load for nearly six years, the 
walls were not considered secure. The contractor for their 





* A modification of the American steam excavator, arranged for dredging, 
was illustrated in Taz En@inzer of the 13th January (vol, viii., p. 21), 


construction states upon his oath that, during the pro- 





gress of the work, he expressed his fears, as to their inse- 
curity, to the engineer and owners of the factory, as well 
as to many others. The walls were very thin, very much 
cut up with windows, very high, and at a great width 
apart, and were to carry an immense weight. The bricks 
were very rough and uneven, and the mortar, mixed to 
the satisfaction of the engineer, appears to have contained 
too little lime, and, since the fall of the mill, many of the 
bricks are found to be quite clean, no mortar adhering to 
their surfaces. The engineer says, however, that “ he long 
since got in the habit of paying no attention whatever to 
masons,” and that “ mechanics and workmen about a mill 
are very fond of criticising everybody’s work, except their 
| own, and very impatient of criticism of their own.” The 
walls were found, however, to unsafe, and were 
strengthened with iron plates before the mill was worked. 
At the south-west corner of the mill, also, there was a 
chimney, 142 ft. high, built for half its height upon the 
wall. This chimney had, however, broken away from the 
wall, which, at that place, was solid, and only 1 ft. thick 
all the way up. The chimney swayed several inches in 
high winds, and, for more than two years, the factory-wall 
had been cracked on each side of it, one crack being about 
one quarter of an inch wide at the bottom of the wall, and 
half an inch at the top! The building, according to the 
testimony of those who witnessed its fall, fell from the end 
where this crack existed. 





To an English builder, almost any one of the numerous 
circumstances of weakness which we have mentioned 
would account for the fall of the factory, and each one of 
these would have been sufficient to have justified a con- 
demnation of the whole structure as unsafe. Yet the 
engineer who had charge of its construction gives his 
opinion, on his oath, that “the walls were strong enough 
for the service of that mill for a thousand years, if ‘So 
foundation and floor should not give out;” that “the 
building, as a whole, he regarded as a perfect structure ;” 
that “there never was a foundation-wall laid in Lawrence 
equal to this one in solidity and strength,” &c. &c. Mr. 
Putnam, a wealthy proprietor, says also, that Mr. Lowell 
(another wealthy proprietor) “ gave express instructions, 
during the construction of the mill, to spare no expense ; 
to stop not at mere safety, but to make assurance doubly 
sure!” We are to judge of a wealthy American cotton 
manufacturer's ideas of perfect safety, from the particulars 
already given of the construction of this “ perfectly safe” 
mill. Indeed, in spite of the fall of the factory, and the 
frightful destruction of life, every one who was in any way 
responsible for the strength of the structure still appears 
to regard it as having been “ perfectly safe!” 

The fall of buildings is, of course, nothing uncommon in 
America, although the consequences were perhaps never 
before so terrible as in this tragedy at Lawrence. It was, 
indeed, only in August last that the United States Hotel, 
a large building in this same Lawrence, caught fire, and 
within a very few minutes fell to the ground, killing three 
persons and wounding many others. A month or two ago 
a large warehouse tell in the city of New York, and 
several lives were also lost on this occasion. Since the 
disaster at Lawrence it is said that there has been a general 
examination of buildings in New York, and many have 
been found unsafe and to require immediate strengthening. 
(On the 30th of December, the roof of the railway station at 
Troy, U.S., fell with a tremendous crash; but, ortunately, 
as the accident happened between three and four o’clock in 
the morning, there was nobody in the building. This roo 
was 400 ft. long, and was supported by twenty arched 
timber trusses each having a clear span of 150 ft. Had it 
fallen in the day time, it is impossible to say how many 
might have been killed, 


The system of construction, under which such disasters 
are continually taking place. is quite characteristic of a 
people already famous for their reckless mode of building 
and working railways, steamboats, and other works to 
which the safety of large numbers of people has to be 
committed. If wealthy capitalists and their engineers 
still insist that a great factory, constructed as was the 
Pemberton Mill, is “perfectly safe,” what are we to 
expect from dwellings, hotels, warehouses, and other 
buildings whose enterprising owners, at the time of their 
construction, could not afford to be equally liberal in their 
outlay ; who, “sparing expense” and without “making 
assurance doubly sure,” as the owners of the Pemberton 
Mill profess to have done, were willing to stop at “ mere 
safety”—heaven save the mark !—and make the most of 
their means? What aghastly mockery when, over the corpses 
of more than a hundred victims, a monstrous trap—a huge 
factory, with lofty walls, not half thick enough and —- 
combed with large windows at that, supported, with the 
enormous weight of its machinery, upon a foundation only 
a few inches above a treacherous quicksand—what a - wm | 
when such a toppling structure, already cracked 
quivering in the air, is pronounced to have been “ perfectly 
safe!” It is even doubtful whether, under the local laws, 
the owners of the Pemberton Mill are even pecuniarily 
liable for the fatal consequences of this catastrophe; but, 
whilst under English laws there would be no doubt on 
that point, would not the construction and former condi- 
| tion of the building in question justify criminal 
| ings against all who were in any way guilty of designing, 
erecting, and sanctioning such a structure? Whilst we 
have no doubt of it, we may in the meantime commend 
| the above details of the construction of the Pemberton Mill 

to the careful attention of English builders and engineers. 
| We must confess that some of the buildings lately erected 
in the City have an appearance of top-heaviness, and those 
who have seen the stilted warehouses at the upper end 
of London Docks,—where two or three heavy laden 
storeys are supported in the air, upon the tops of a few 
slight-looking iron columns,—will instinctively recur to 
the iron columns of the Pemberton Mill, and hope that 
these, which carry so much of the weight of a London 
Dock warehouse, have been at least “rapped with a 
hammer,” to ascertain their soundness. We would much 
rather see thick walls built in their place, and have them 
removed altogether, 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissionersof Patenis.) 





Grants of Provisional Protection for Six Months. 

2138. ALEXANDRE Manprt, Rathbone-place, Oxford-street, London, ‘ An 
improved method of extracting yas ¢ purifying sugar, called glucose aud 
* syrup de fecule,’ from potatoes, or feculw, or starch, or dextrine.”—/e- 
tition recorded 20th September, 1859. 

2434. Huon Greaves, Victoria-street, Westminster, ‘Improvements in 
moulding and casting gas, water, and other pipes, sash-weights, and 
other articles, and in cleaning some of the same from the sand.”—Peti- 
tion recorded 25th October, 1859. 

2746. CHARLES LAVERs Samir, Highbury-crescent, London, ‘‘ Improvements 
in the preparation of certain colouring matters for dyeing, staining, and 
printing.” — A communication from Albert Schlumberger, Mulhouse, 
France, — Petition recorded 3rd December, 1859. 

2894. Joux Stonyer and Joun Wuitmer, Ray-street, Clerkenwell, London, 
‘Improvements in fluid meters, such improved meters being applicable 
to purposes in addition to the ordinary purposes of fluid meters.” —Petition 
recorded 2th December, 1859. 

2933. Rowert Garpiner Hitu, Inverness Lodge, Brentford, Middlesex, 
“ An improved fire-escape."— Petition recorded 24th December, 1859. 


6 ALEXANDER Patnce, Trafalgar-square, London, ‘“ Improvements in the 





construction of pianofortes "—A communication from Dr, Hurliman, 
Zurich, Switzerland,—Vetition recorded 2nd January, 1860. 


24. Marc ANTONE FRANCOIs MeNNONS, Rue de I’Echiquier, Paris, ‘* Certain 
improvements in the production of motive power, and in the apparatus 
connected therewith.”—A communication from Louis Diodor Laserson, 
Paris,— tition recorded Ath January, 1860, 

46. Epwarp James HARLAND, Belfast, Ireland, ‘‘ Improvements in con- 
structing and covering the decks of ships and other floating bodies."”—Ve- 
tition recorded 6th Jonuary, 1860. 

58, Pierre CzvGasewicz, Paris, ‘ Certain improvements in stereoscopes.”"— 
Petition recorded 9th January, 1860. 

62, WituiaAM Henaky Moxaison and Henry Kinsey, Nottingham, “ Improve- 
ments in means or apparatus employed in the manufacture of bonnet 
and cap-fronts, rouches, and other articles of millinery, parts of which 
improvements are also applicable in the treatment of lace tor other put- 

08es.”" 

64. Maurice Verones, New York, U.S., “Improvements in galvanic 
batteries,”— Petitions recorded WWth Janwtry, 1860, 

68. ALFRED Sonien Bouton, Oakamoore, Staffordshire, and FRANCIS SEDDON 
Bouron, Birmingham, “ An improvement or improvements in the manu- 
facture of hollow cylinders of copper or alloys of copper, which said 
cylinders may be used for rollers for printing fabrics, and for such other 
purposes as the same are or may be applicable to.” 

74. AnpREW Rei, Londonderry, Ulster, Ireland, * Improvements in shirts.” 
76. O'DONNELL Grimsiiaw, Belfast, treland, ‘ Improved apparatus for 
registering the number of impressions given to documents or other 

articles by hand-stamy id stamping or printing press: 

78. ALFRED VINCENT Newton, Chancery-lane, London, ‘ 
struction of lock."—A communication from John Lord and Richard 
Batchelder, Manchester, New York, U.S. — Petitions recorded th January, 

1860. 
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80. ANDREW West and Joun Rowinson, Wickham Market , Suffolk, “Tm- 
provements in furnaces, and m apparatus to be used therein. 

82, CHARLES DE Beraur, Dowygate-hill, London, “ Improvements in ma- 
chinery for rivetting, parts of which are applicable to machines for punch- 
at metal,” 

. Evoent Ferrier, Boulevard Montmartre, Paris, ‘* A new clock.” 

as WILLIAM SINNOCK, Brompton, Kent, ‘An improved apparatus for 
paying-out submarine telegraph-cables,’ 

87. Sipnkty FRANKAU, Bishopsyate-street, 
pipes for smoking.” 

88. Grorak Ropinson, Newcastle-upon Tyne, “ Improvements in the manu- 
facvure of carbonate of lead and of chlorine.” 

89. Rosext Burry, Glasgow, Lanarkshire, N.B, 
handles for hammers, mallets, picks, and similar toc 

90. ALFRED CHARLES TWENTYMAN, Wolverhampton, Staffordshire, ‘ Im- 
provements in machinery to be used in manufacturing spikes, bolts, 
rivets, screw-blanks, and other similar articles."—A communication from 
James If, Shweet, Pittsburg, Pennsylvania, U.S. 

91. Pavi Moore and Paut Mookrk, jun., Birmingham, * Improvements in 
the manufacture of the dies or draw-plates used in drawing wire and 
tubes, and for other similar purposes.”—/’eidious recorded 12th January, 
1860. 

92, Epwin Harrison and Josuvua Scorr, Oldham, Lancashire, ‘‘ Improve- 
ments in gas-meters,” 

93, FREDERIC NEWTON 
insulating material for telegraphic purposes. 

04. AURELIUS Bruce Mitcueit, Birmingham, 
ments in ornamenting brass knobs for doors, 
for other like purposes.” 

95. Josten Hayes, Gloucester, “ Improved brake for common road and 
railway carriage wheels, applicable also to the wheels of machinery for 
raising snd lowering weights.” 

96, Joseru Gopparb, Stockport, Cheshire, 
paration and dyeing of yarns or threads.” 

97. Joun Musse.wuitr, Devizes, Wiltshire, ‘* lmprovements in apparatus 

for transferring fluids,” 

Joun Eunsox, Wolverhampton, Staffordshire, “ Improvements in re- 
frigerating apparatus "A communication from Robert Groat Eunson, 
New York, —Prtitions recorded Lath January, 1860. 

99. WILLIAM aoe 8, Bolton-le-Moors, Lancs ashire, “Certain improve- 
ments in machinery for carding cotton, and other fibrous materials.” 

100. Make ANTOINK FRANCOIS MeNNons, Rue de l'Echiquier, Paris, ‘ An 
improved candle-wick.”—A communication from Lépold Autran, Milan, 
Piedmont, 

101. Bryorvr Lane, St. Martin’s-lane, 
method or apparatus for obtaining a 
or other fluid, particularly adapted for pumps, 
injections and other such like purposes.” 


London, ‘*An improvement in 
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Westminster, ‘An improved 
continuous stream of water 
and for administering 





03. Tuomas WiLson, Birmingham, *‘ Improvements in breech-loading fire- 
arms.” 
104. Joun Davis, Frith-street, Soho, London, * Improvements in music- 


stands, part of which is also applicable to tents for military and other 
purposes,” 

105. Joun Amprosk Corrry, Providence-row, Finsbury, London, ‘* lmprove- 
ments applicable to or connected with steam-enyines, and othe: motive 
mechanism, with the view to economise power.” 

106, Tuomas Jones Siri, Plaistow Marshes, Essex, ** An improved ma- 
chine for printing in more than one colour at a time.” 

107, WitLovenny Siri, Pownall-road, Dalston, London, “ Improvements 
in transferring designs, and in ornamenting glass and other surfaces, also 
in the manufacture of slides for magic-lanterns.” 

109, Joun Cuarrerton, Highbury-terrace, London, and WiLLoveusy Siri, 
Pownall-road, Dalston, London, * Improvements in treating gutta-percha, 
india-rubber, and compounds of those substances.”— Petitions recorded 4th 
January, 1860, 

111, ALEXANDER MEapdOWS RENDEL, Great George-street, Westminster, 
** Improvements in the construction and arrangement of ships of war.” 
112. Josern Stenson, Northampton, “ Improvements in the manufactur: 

of iron.” 

713. WittiamM Surrratt Cork, Hanley, Staffordshire, ‘‘ Improvements in 
apparatus for preventing accidents at mines."—Fetitions recorded 16th 
January, 1860, 

115. WituiamM Hvuenes, Manchester, ‘* Improvements in metal ties or fasten- 
ings for packing bales of cotton, wool, or other fibrous substances, which 
improvements are also applics able to packing bales of manufactured 
goods,”—A communication from Charles Hughes, New Orleans, U.S. 

116, Samus. Feaxniey, Rochdale, Lancashire, ** Improvements in looms 
for weaving looped or pile fabrics, some parts of which improvements are 
applicable to other kinds of looms.” 

117. Davip Voat, Sambrook-court, Basinghall-street, London, ‘* Improve- 
ments in kng ‘ks, haversacks, ‘and such like portable recepts acles,”” 

118. Ricnarp ArcuiBaLp Broom AN, Fleet-street, London, ‘* Improvements 
in extracting substances from cereal grains, and some ot their products, 
and the application of the substances extracted.”—A communication from 
Benjamin Paraf.Javal, Paris. 

119, Davip Fraxcors Lovis Rucurt, Jacon VoNWILLer, and Faeprricn 
Seiver, Paris, “ An improved rotatory machine, to be used as a water- 
wheel, steam-engine, or pump, and for transmitting at any distance 
motive power.” 

123. Tuomas Geast Dawes, Wolverhampton, Staffordshire, 
improved compressed air and exhaustion hammer.” 

124. Jos Govison, Ponsonby- place, Vauxhall Bridge-road, Westminster, 
* Improvements in gas-meters.” 

125, CHARLES Norton, St. Martin’s-place, Camden-street, Camden-town, 
London, “* An improved portable scaffolding, adapted for constructing, 
ornamenting, and repairing buildings, and for the removal of goods and 
persons therefrom in cases of fire.”—/etitions recorded 17th January, 1860. 








“A new or 





Invention protected for Six PMonths ey the Deposit of a Complete 


172, CHARLES ConsTANT Pu. ~ <a Adelphi, Westminster, 
“An improved smoke-consuming apparatus, and also ‘an improved 
method of introducing the coal or fuel into it."—Deposied and re- 
corded 24th January, 1800, 





Patents on which the Stamp Duty of £50 has been Paid. 

216, James Harris, Hanwell, Middlesex.—Dated 24th January, 1857. 

263. GEORGE SAMPSON and JOSEPH Sampson, Gordon-street, Bradford, York- 
shire, and Euisau Leper, Lofthouse, near Wakefield, Yorkshire.—Dated 
29th January, 1857. 

278, Isaac Houpen, St. Denis, near Paris.—Dated 30th January, 1857. 

279, Isaac Houpen, St. Denis, near Paris.—Dated 30th January, 1857. 

348. NicHoLAS Nomico, Manchester, and GeorGk Heygs, Bury, Lancashire. 
—Dated 7th February, 1857. 

. JAMES OwEN, W orsley, Lancashire.—Dated 30th January, 1857. 

35. JAMES STEAD CROsLAND, Openshaw, near Manchester. Dated 27th 

January, 185 

241. Davip Yoouow Stewart, Glasgow, Lanarkshire, N.B.—Dated 27th 
January, 1857. 

267. WiLitaM WeiLp, Manchester.—Dated 29th January, 1857. 

301. Jean Francois DupEsout, South-street, Finsbury, London.—Dated 
2nd February, 1857. 

250. RICHAKD “ARC HIBALD Brooman, Flect-street, London.—A communica- 
tion.— Dated 28th January, 1857. 

258. Grorek EDWARD DERING, Lockleys, Hertfordshire.— Dated 23th Janu- 
ary, 1857. 

280. Isaac HOLDEN, 








St. Denis, near Paris. —Dated 30th January, 1857 

281. Isaac Honven, St. Denis, near Paris, —Dated 30th January, 1857. 

343. Gronae Wriaut, Sheffield, Yorkshire —Dated 6th February, 1857. 

477. Tuomas Wititam Davenport, Ormand-street, Birmingham, and 
SamvueEL Coi¥, Wilton-street, Aston Manor, Warwickshire.—Dated 18th 
February, 1857. 

613. Davip PatripGk, Woolwich, Kent.—Dated 2nd March, 1857. 

235. JOUN ALLIN WILLIAMS, Baydon, Wiltshire.—Dated 20th January, 





1857. 





Patents on which the Stamp Duty of £100 has been Paid. 
212, WitLiaM Tranter, Birmingham.— Dated 2sth January, 1853. 
200. Joun Henry Jounson, Lincoln’s-inn-fields, London.—A communica- 
tion.--Dated 26th January, 1853. 
217. James Poe Kinoston, Lewisham-road, 
1853. 


Kent.— Dated 28th January, 





241, JKAN Baptiste Lavanciy, Tannige, Savoy. —Dated 29th January, 1853 
210. Rogert Suaw, Portlaw, Waterford, Ireland.—Dated 2sth January, 
18d 








Notices to Proceed. 

2124. Epwarp Henry Tayior, Saltney, Cheshire, “ Improvements in the 
mode of securing the bolts in fish-joint and other fastenings for rails on 
railways.”—Petition recorded 19th September, 

2137. ALEXANDRE MANBRE, Rathbone- place, ‘gem street, London, ‘‘ The 
manufacture of a colouring matter for colouring spirits, beers, vinegar, 
and other liquids and beverages.” 

2138, ALEXANDRE MANBRE, Rathbone-place, Oxford-street, London, ‘* An 
improved method of extracting and purifying sugar, called glucose and 
‘syrup de fecule’ from potatoes, or feculw, or starch, or dextrine.”—/e- 
titwus recorded 20th September, 1859. 

5. THOMAS Fik.p, Rose-garde Hammersmith, Middlesex, ** A new 

means and system for cleaning, ironing, pressing, and glazing women’s 

st , corsets, supporting bands, men’s jackets, coats, trousers, ‘and waist- 

s, chintzs, laundry work (that is to say, goods and articles generally 

washed by laundresses), window-blinds and textile fabrics generally.”— 

Petition recorded 22ad September, 1859, 

CHARLES JAMES PAakky, Manchester, ‘‘ Improvements in certain ap- 
paratus applicable to sewing-machines.” 

2163. JEAN JAQueS Bourcart, Manchester, ‘‘ Improvements in machinery 
or ap atus for opening, cleaning, carding, and drawing cotton and 
other fibrous materials."— Petitions recorded 23rd December, 1359. 

2168. James Cogy, Liverpool, ‘* Improvements in or applicable t vo packages 
for containing butter, lard, and other articles.”"—Petition rceorded 24th 
Seplember, 1850. 

2177 Davin Wuirr, High Holborn, London, ‘ Increasing the illuminating 

id heating powers of gases, and regulating the flow of gases, and im- 
provemeut in the material for gas-meters, and improvement in glass and 
cylinder holders.” — Petition recorded 26th September, 1859. 

2185. JoHN SpaLpinG Pakrvitt, Boulevart de Strasbourg, Paris, “ An im- 
proved machine for heading bolts, rivets, screws, and other similar articles 
requiring tu be headed whilst hot."— Petition recorded QW7th September, 1859. 

nex GorpoN PaGr, Whitehall, London id CHARLES LUNGLEY, 
Deptfo i, Kent, ** Improvements in yangways or step-ladders applicable 
to floating bodies and other useful purposes.”—Petition recorded 2th Sep- 
tember, 1859. 

2212. TuxoruiLe GuinaL, Hainant Mines, Mons, Belgium, “ Modifying the 
installation and working . cables used in springing 5 up mines, 

2213. WILLIAM HARTLEY, Bury, Lancashire, ** Cer tain improvements in 
steam engines.’ 

2218. WittiaM Henry BuckLanp, Maesteg Ironworks, Glamorganshire, 
- Improvements in the preparation of peat.” 

2220. WiLLIAM CLARK, Chaucery-lane, London, ‘‘ Improvements in railway- 
“signal apparatus,”"—A communication from ‘Messrs. Léon, Jacqueau, and 
Auguste Desyoffe, Boulevart St. Martin, Paris. Petitions recorded 3uth 
September, 1859. 

2266, JAMES WEBSTER, Birmingham, “ An improved construction of springs 
for carriages and other purposes.” — Petition recorded 5th October, 1359. 

2306. CHARLES FREDERICK Bryer, Gorton Foundry, near Manchester, ‘* Im- 
provements in machinery for boring and drilling.” —Petition recorded 11th 
October, 1859. 

2335. JAMES Hv nrer, Kilmahumaig, Argyllshire, N.B., ‘‘ Improvements in 
machinery or apparatus for ploughing or cultivating land.”—Pelition re- 
corded 13th October, 1859. 

2376. Joun DaRLIneToN, Cannon-street, London, “ Improvements in glass 
furnaces,” —/'ef ition recorded 18th October, 1859, 

2458. Paut Rarsey Hover, Chalcot- crescent, near Primrose-hill, London, 
“Improvements in the process of brewing fermented liquors, and in ap- 
paratus connected therewith, and in preparing and separating the 
materials, and the manner of using them in producing fermented liquors.” 
—Petition recorded 27th October, 1859. 

2514. ALFRED VINCENT Newrox, Chancery-lane, London, ‘* Improvements 
in type-setting and distributing apparatus.”—A communication from 
Thomas Walker Gilmer, Virginia, U.S.—VPetition recorded 4th Noveiber, 
1859. 

2562, FREDERICK DE Castro Jones, Tavistock-street, Covent-garden, London, 
* A weaver’s loom with combs opened at the summit, and with movable 
floating chains.”—A commun cation from Paul Gadrat, Rue Basse du 
Rempart, Paris. — Petition recorded 1th November, 185 

2609. Joun Louis Jutuion and Gorpon Pirit, Stoneywood Works, Aber- 
deenshire, N.B., “ An improvement in the manufacture of paper.”— 
Fetition recorded 17th November, 1359. 

2746. CHARLES LAvers Samiti, Highbury-crescent, London, ** Improvements 
in the preparation of certain colouring matters for dyeing, staining, and 
printing.”—A communication from Albert Schlumberger, Mulhouse, 
France.—Jrtition recorded 3rd December, 1859. 

2774. James Compr, Belfast, Ireland, ‘‘ Improvements in the mode of and 
machinery for hackling, carding, and preparing flax and other fibrous 
substances, part of which improvements is applicable to transmitting 
power generally.” — Petition recorded Tth December, 1859. 

2382. SAMUEL CUNLIFFR Lister, Manningham, and James WARBURTON, 
Addingham, ‘Improvements in machinery for preparing and combing 
wool, flax, silk, and other fibrous materials.”"—Petition recorded 13th 
December, 1859. 

2840. SamugL BentiRy, Holyhead Gas-tube Works, 
Wednesbury, Staffordshire, Wig: rtain improvements in railway chairs. 
Petition recorded 14th De euber, 

2956. Lazarus SIMON Ma@nvs, ‘Adelnide- -place, London Bridge, and WiLLIAM 
Sinnock, Brompton, Kent, ‘ Improvements in preparing yarn, twine, 
cords, and strands, and other fibrous materials to render the same more 
suitable for submarine telegraph cables and other use 

2964. JULES ENGELMANN, Muihouse, Haut Rhin, France, 
in steam-engines, "—/'elitions recorded 28th December, 1859. 

54. Henry Cuance, Birmingham, and THomas HoweLt, Smethwick, 
Staffordshire, ** Improvements in the manufacture of glass.”—Petition 
recorded 7th January, 1360, 

73. ARKCUIBALD Browyiig, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
the treatment of sewerage matters, and in the apparatus employed 
therein.” 

74. AnpkEW Reip, Londonderry, Ulster, Ireland, ‘‘ Improvements in shirts.” 

— Petitions recorded | 1th January, 1860 
ALFRED CHARLES TWENTYMAN, Wolverhampton, Staffordshire, ‘‘ Im- 

provements in machinery to be used in manufacturing spikes, bolts, rivets, 

screwblanks, and other similar articles.”"—A communication from James 

H. Shweet, Pittsburg, Pennsylvania, U.S.—J/’etition recorded 12th January, 
160. 
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and JouN STRINGER, 











“ Improvements 


90, 


98. Joun Evuxsox, Wolverhampton, Staffordshire, ‘‘ Improvements in re- 
frigerating apparatus."—A communication from Robert Groat Eunson, 
New York, U.S.— Petition recorded 13th January, 1860. 


And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such coplentions are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 


List of Specificatio: blished during the week end 
ath January 1860. ing 


’ e 
1480, 5d.; 1481, 3d. ; 1482, 3d.; 1483, 





1950, 3d. ; 1459, 10d. ; 1479, 7d. ; 


| Gd. ; 1484, Sd. ; 1485, 6d. ; 1486, Sd. ; 1487, 3d. ; 1488, 3d. ; 1489, Od.; 1490, 





3d. ; 1491, 7d.; 1492, 3d. ; 1493, 4d.; 1404, 2s. 4d. ; 1495, Sd. ; 3 1496, 3d. 


1497, 9d. ; 1498, 3d. ; 1499, 2s. ; 1500, 11d.; 1501, 10; 1502, 3d. ; 15038, 3d. ; 
1504, 6d. ; 1505, 3d. ; 1506, 6d. ; 1507, 7d. ; 1508, ” bd. ; 3 1509, 9d. ; 1510, 9d. 5 
1511, 3d.; 1512, 10d. ; 1513, 3d. ; 1514, ‘ed. ; ; 1515, "3d. ; 1516, 7a. 1517, 
10d. ; 1518, 8d. ; 1519, 7d. ; 1520, Is, 9d. ; 1521, 3d. ; 1522, 3d. ; 1523, 3d. 5 
1524; 3d. ; 1545, 3d. ; 162 26, 7d. ; 1527, 7d.; 1528, 6d. ; 1529, 9d. ; 1530, 3d. 5 


1531, 1s. 7d. 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
ies payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 
ABSTRACTS OF SPECIFICATIONS. 
The Jollowing Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents. 








Ciass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 


1657. C. S. Watker and R. Hoyie, Bury, Lancashire, ‘“‘ Apparatus for 
promoting the consumption of smoke in steam boiler and other furnaces, 

and for preventing the explosion of steam boilers.” —Dated 13th July, 1859. 
The First part of this invention consists in an improved mode of apply- 
ing air between two or more bridges, and in the machinery for regulating 
the time during which the air is admitted. This machinery consists of a 
eylinder furnished with a piston connected to the door of the furnace, and 
to the door-damper or valve through which air enters between the bridges ; 
when the furnace-door is opened to feed the fire with fresh coals, the piston 
is raised, thereby filling the cylinder with air or other fluid, and the door- 
damper or valve is opened, and the descent of the piston depends on the 
orifice through which the air or other fluid is allowed to escape from the 
cylinder ; this orifice can be increased or diminished in any convenient 
manner. When more than two bridges are employed the air can be heated 
before it is admitted into the flue. In locomotive steam engines the air is 
admitted in the smoke-box, The improvements in machinery for prevent- 
ing the explosion of steam boilers consist of an improved combination of 
parts to indicate the level of the water, and to open the safety or other 
valve. In performing the invention the patentees employ a dial and an 
index, to the spindle of which is fixed a cam anda pinion; this pinion 
gears in a segment connected to a float lever, and when the water is either 


- too high or too low the cam raises a valve, and admits steam to a whistle, 


or other alarum, and opens the safety-valve or valves by means of a con- 

necting rod and lever; the valve of the steam whistle is weighted, and is 

made so that the steam can raise it when it has attained a given pressure, 

1059. J. S. Tuomson, Kilmarnock, ‘‘ Steam engines.” —A communication.— 
Dated Uth July, 1859, 

This invention relates to the construction of steam engines, more 
especially of the portable class, such as are used for agricultural purposes, 
and by contractors and others ; but the improvements are also applicable, to 
a greater or less extent, to other steam engines, the objects being the 
securing superior working efficiency and durability of the parts. Accord- 
ing to one modification under which these improvements are carried out in 
practice, a horizontal cylindrical tubular boiler is set upon end pedestals, 
with feet which rest upon the ground as a base, the supports being both at 
the fire-box and smoke-box end. To the upper side of the beiler there is 
bolted, by broad flanges, a hollow or tubular and continuous bed-plate, ex- 
tending from end to end of the boiler, and answering as the entire support 
of the engine, suitable flanges being formed upon it for the reception of 
the working steam cylinder or cylinders. The cylinder is bolted on at the 
fire-box end, and the piston rod directly actuates the crank shaft, which is 
disposed horizontally in bearings over the other or smoke-box end of the 
boiler, one such bearing being on the bed-plate, and the other on the boiler. 
This continuous hollow bed-plate may, or may not, be used as a heater for 
heating the boiler feed-water. When so used the water from the source of 
supply is forced or drawn by the pump through it into the boiler. The 
waste steam escapes from the working slide valve into a pipe in the interior 
of the hollow bed-plate. when it is used for the double purpose of heating 
the feed-water, and generating a furnace blast ; or it is discharged directly 
into the water in the hollow bed-plate, when used solely for heating pur- 
poses. In this way the hollow bed-plate is turned to economical account, 
and it keeps all the working parts of the engine quite free irom, and inde- 
pendent of, the boiler. Both the inside and outside fire-boxcs of the engine 
are oval in transverse section, and they are so formed as to be almost 
entirely self-supporting. The inside box is entirely covered or surrounded 
with water, and the lower side of both is quite open, so as to secure a large 
extent of grate surface. The upper portion of the external fire-box is 
cylindrical, whilst its sides are brought into the narrower width of the fire- 
grate by easy curv The curvature of the top of the inside fire-box is flat 
or oval, and its curv ature downwards corresponds to that of the outside box, 
leaving a water space between the two all rcund, the open bottom exposed 
to the fire-grate being the only portion where there is no water space. The 
slide valve is worked by an eccentric on the main shaft operating a slotted 
lever or link motion.—WNot proceeded with. 




















Cass 2.—TRANSPORT. 
Includirg| Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 


ness, ¥C. 
} 1613. J. KNOWELDE: N, Southwark, Survey, and D. Epwarps, Bdgrave-place, 
Middlesex, ** Hydraulic engines and pumps, and the enployment of appa- 


ratus for applying motive power.” —Dated ith July, 1859. 

These improvements consist in so constructing or arranging hydraulic 
engines and pumps that the water to be pumped or employed does not 
come in contact with the piston and cylinder or barrel in which it works, 
The patentees effect this by means of a chamber placed between the valves 
and the cylinders, and within this chamber they place a diaphragm made of 
elastic material. The space between the diaphragm and the piston or cam 
may be filled with water, oil, or any suitable liquid, and as the piston or 
ram is moved so will the diaphragm be raised or depressed. The improve- 
ments also consist in the arrangement of two opposite cylinders and pistons 
set in a pair or pairs, with their rods connected to one crank; the space 
between the pistons being formed into a chamber. When the crank is at 
right angles to the cylinders, the pistons are nearer to each other than when 
the crank is perpendicular, thus causing each piston to be double-acting. 
There is one inlet and one outlet valve or clack to each cylinder, and the 
chamber and the apparatus may be enclosed in a double jacket or casing ; 
or pipes may be attached to the valves in a single casting. These improve- 
ments also consist in placing an air-chamber between the cylinder, bottom, 
or cover, and the piston of hydraulic engines, and this is effected by attach- 


| ing a dise or pte of some elastic material, so as to leave a chamber 





of air between such diaphragm and the cylinder, bottom, or cover. In 
order to economise the water in working these engines for hauling, hoisting, 
lowering, &c., the patentees adjust the weight to be moved proportionate to 
the pressure on the crank-pin by employing an expanding or contracting 
or changeable drum or barrel, upon which the chain or rope is to be wound. 
In applying portable hydraulic engines for motive power for various pur- 
poses the patentees employ flexible pipes or tubing to supply the water, by 
which means they can employ such engines for loading or unloading, haul- 
ing, hoisting, or “lowering, in ships, or warehouses, or buildings, or quays, 
or for pile-driving, or oan or working railway brakes ; also for working 
agricultural ts, and other purposes. 

1616. J. Smita, New padres Nottingham, ** Propelling ships.”—Dated 7th 

July, 1859. 

This invention relates to propelling ships and other vessels by means of 
the pressure of air, and consists in forming inclined channels (open at the 
bottom) in the bottoms of ships and other vessels, into which channels air 
is forced ; the air entering at the lower end of the channel is discharged 
from the blast pipe against a partition placed about midships of the channel 
or channels, and passes towards, and escapes at, the stern of the vessel. The 
patentee also further curves these channels up the stem and stern where 
the liberation of the air takes place. These channels may run, say, from 
midships towards the stern, in which length they are inclined upwards from 
midships towards the steru equal to about the depth of the channels. For 
the purpose of backing, a channel or channels must be provided that run 
from, say, midships forward to the bow, up which they are carried for the 
escape, By forcing air in at the lower part of such open channels against a 
stop or partition, force is exerted between the water and the inclined upper 
surface of the channels. For backing, it is simply necessary to change the 
injection of the air from the channels running sternwards to those running 
forwards. The vessel may be steered by directing the current of air into 
one or other of the channels only, The air may be forced by pumps, fans, 
or other machines suitable for the purpose. 








Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1605. B. Haskarp, Nottingham, ‘* Hook guides = in machines for the 

an of lace or other fabi ics.”"—Dated 6th July 
This invention relates to improvements in the so he no of hook guides 
used in machines for the making of lace or other fabrics. Heretofore hook 
guides have been constructed each having a round hole at the upper part of 
the stem for the thread to pass through, which form of hook guide imparts 
an acute angle to the threads passing through them, causing the threads 








Fes. 3, 1860. 


THE ENGINEER. 
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frequently to break, and the guides to wear fast, and thereby entailing 
waste of material, loss of time, and expense. According to this invention 
the p t fact or constructs guides with an oblong or nearly 
oblong hole, and with the beard at the upper or lower part thereof, as con- 
venience or fancy may suggest. The adoption of this form of hole affords 
to a small-headed hook guide all the advantages of a large-headed one of 

e description heretofore used, for by constructing the guide with an 
oblong hole the thread will pass through it with greater freedom than 
through a round one ; moreover, it will hold the thread in a proper position, 
and by bearing the beard and hole side-wise it takes off the angle of the 
thread, and prevents it from breaking. The improved guides will also 
wear much longer by reason of there being less stress or burden upon 
them. The patentee proposes to use these improved hook guides either 
crosswise, or parallel to, or with, the stem, as occasion may require. 

1646. J. C. Pickarp, Burnley, Lancashire, “ Weft forks for looms.” —Dated 
llth July, 1859. 

The inventor makes the prongs of the fork in separate pieces, and fixes 
them to the body of the fork by a wedge or key, which fits a recess in each 

rong, and beds against the body, so that, if one or more prongs should 

reak, or require renewal, they may be easily removed, and iresh ones 
substituted, thereby obtaining a great economy over the solid fork at 
present in use.—Not proceeded with. 
1650. J. A. HARTMANN, Mulhouse, France, ** Colours for printing cotton and 
other vegetable fibres and silk.” —Dated 11th July, 1859. 

The inventor manufactures these colours by mixing red madder lake with 
fatty and oily substances and acids. He thickens, and after the printing, 
steams and washes, as is ordinarily done. He employs acids for dissolving 
the mineral base of the lake, so that the solution will precipitate the 
coloured lake in the presence of a solvent of the colouring matter in the 
fibres of the tissue during the steaming operation. This solvent must be 
an organic chemical substance, capable of dissolving the colouring matter 
in sufficient quantity. All oily, fatty substances, oils the result of distilla- 
tion, essences, and similar products, creosote, ether, and their derivatives, 
capable of dissolving the colouring matter, may be employed. He operates 
with black as well as with red lake. To make black lake, he mixes oxides 
of iron, or precipitates of iron salts, with extract of madder to saturation 
with water or a solvent. In order to obtain steam colours, he mixes, in a 
concentrated state, extract of madder, the mineral base, an acid, and the 
solveuts before indicated.—Not proceeded with, 

1660. W. Catton, Loughborough, ** Uniting looped fubrics.”"—Dated 13th 











uly, 

The object of this invention is, when connecting together the edges of 
two or more looped fabrics, or the parts of such fabrics, or what is 
commonly called ** seaming,” pricking on,” or “* grafting,” or ** turning off,” 
so as to coutrol the motions of the apparatus employed that the connecting 
thread may be conducted through the loops of the fabric in conse- 
cutive, or such other order desired. Machinery or apparatus as heretofore 
arranged by the patentee, and since by others, for connecting together or 
sewing parts of looped fabrics, have not had the points holding the work, 
and the other parts, so arranged as to admit of the connecting or sewing 
thread used passing through particular loops, and such thread was only 
passed through or between such of the loops of the fabric as night happen 
to come opposite the point of the needle In carrying out these improve- 
ments the points holding the work are set at distances apart corresponding 
with the rows or lines of loups, or the ** gauge” of the fabric, or in such 
manner that the uniting thread or threads may be conducted correctly 
through the desired loops. When adjoining loops across the fabrics are 
thus connected, the connecting thread may form a looping corresponding 
with that of which the fabric is composed. The tines of the needle or 
thread-carrier are adapted to the step by step motion to the holding means, 
or vice versa; and the hook or instrument which takes into the thread as 
passed through the loops of the fabric to hold a loop thereof, and place 
such loop on to the needle at its next time of entering, he by preference 
forms double, so as to embrace such needle, by which he is enabled to 
traverse in either direction, but he does not confine himself to so doing. 


1661. J. ComBE, Belfast, *‘ Hackling daxc.”—Dated 18th July, 1859. 

This invention relates to an improvement in the construction of the 
holders of hackling machines, and also in the slides or troughs of such 
machines when furnished with double or vertical sheets of hackles, the 
object being to retain the fibrous material securely m the holders while under 
the action of the hackle pins, and also to carry the stricks through them 
midway between the sheets of hackles. The invention cannot be described 
without reference to the drawings. 


1669. J. BaiLey, Manchester, “* Stretching woven sabrics.”— Dated 14th July, 
859. 





The documents relating to this invention are with the law officers, under 
objection. 

1672. W. Cuark and W. WittiAMs, Manchester, * Finishing woven Jabrics.” 
—Dated \ith July, 1859. 

The patentees claim the employment of a steam chest through which 
woollen fabrics, or fabrics inade of wool with a mixture of other material, 
are passed in order to saturate them with steam, and the employment of 
ignited gas for heating the metal rollers of finishing machines 





Ciass 4.—AGRICULTURE. 
dil. Sound, 


Including Agricultural Engines, Wi 
Mills, §c. 
1545. W. Wray and J. Wray, Leeming, Yorkshire, “ Reaping machines.” 
Dated 29th June, 1859. 

This invention consists in constructing reaping machines in the follow- 
ing manner :—Upon the axis of the travelling wheel of the machine which 
supports the framework thereof the patentees fix a wheel, with slanting 
cogs or teeth formed either upon the face or edge thereof (commonly called 
a worm wheel), which gears into a worm on one end of the axis of which a 
crank is formed for imparting reciprocating motion to the cutting knives, 
which are connected thereto by a rod or bar; the knives slide through 
fingers formed with either a square or a hollow notch for holding the corn 
or other grain until itis cut. The cut grain falls backwards on to revolving 
straps, by which it is delivered on to the ground im swath ; or the cut grain 
may he gathered into sheaf by hand in the usual way. 





, Flour 


Ciass 5.—BUILDING.—NOonNE. 


Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §e. 


1664. R. Musuet, Coleford, Gloucester, “Shot and shell and other pro- 
jectiles.”"—Dated 14th July, 159. 

The essence of this invention consists in manufacturing cannon shot or 
shell, or other projectiles for ordnance and fire-arms generally, from an 
alloy of tungsten and iron, or of tungsten, iron, and manganese, by which 
means shot and shell, and projectiles generally, can be obtained of greater 
density than when the said shot or shell, or other projectiles, are manufac- 
tured from cast-iron alone. 


666. J. ATKINSON, Lancaster, “ Fire-arms.”— Dated 14th July, 1859. 


safety apparatus to be applied to fire-arms for the purpose of preventing 
their accidental discharge, as by this invention the gun can only be fired from 
the shoulder, unless intenticnally. According to this invention it is proposed 
to combine with the ordinary safety guard (which has hitherto been made to 
act upon the triggers only) a laterally sliding safety bolt or pair of bolts 
according as the invention is applied to a single or double barrelled gun, 
which bolt or bolts is or are contained within the false breech of the piece. 
These safety bolts are acted upon by the ordinary safety guard when the 
gun is raised to the shoulder in the ordinary mode of firmg, the fingers 
naturally depressing the safety bars which, by the aid of a wedge-piece 
working between the ends of a pair of horizontal levers, has the effect of 
removing the safety bolts so as to allow the hammer to descend full on to 
the cap. When, however, the gun is not required for use, the safety bolts 
remain in such a position as to interpose themselves in front of the hammer 
shank, and thereby prevent all chance of the hammer reaching the cap, even 
though the trigger be accidentally pulled when the lock is on full cock. 

1679. F. Prince, New Bond-strect, London, “‘ Breech-loading Jive-crms.”— 

Dated 15th July, 1859. 

The object of this invention is to render such fire-arms(on an emergency) 
capable of being loaded at the muzzle with the regulation or other ordinary 
ammunition, which, with breech-loading fire-arms us at present constructed, 
cannot be accomplished efficiently, inasmuch as the chamber at the breech- 
end is enlarged, in order to receive a larger projectile than would pass down 
the bore, and the consequence is that when the arm is loaded from the 
muzzle, as soon as the projectile is forced into the chamber it becomes 
loose, and not only destroys the accuracy of firing, but also allows of the 
escape of the powder round the projectile ; and to fill up this chamber with 
powder, so as to prevent the projectile from entering, it would require at 
least double the charge ordinarily employed. In order to obviate this 
difticulty, and to accomplish the double object of preventing the projectile 
from entering the enlarged chamber, and at the same time of reducing the 
capacity of the said chamber, so that the regulation or ordinary charge of 
powder shall fill the same, the inventor proposes to screw or otherwise 
attach a pin or peg in the centre of the conical stepper of the breech, such 

»in or peg being of a diameter sufficient to reduce the capacity of the cham- 
yer to the required degree, and extending the whole length of the chamber, 
so that its end receives the base of the projectile, und prevents its being 
ammed into the enlarged chamber. It will be, of course, evident that the 











pin or peg must be so attached as to be readily removed when the breech- 
loading cartridge would be required to be used, instead of the regulation or 
ordinary muzzle-loading cartridge.—Not proceeded with. 





CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 


1638. F. Aycxpourn, Henry-street, Vaurhall Gardens, Surrey, ‘* Con- 
structing certain acticles of dress so as to prevent drowning.” —Dated 9th 
July, 1859. 

With thin sheet india-rubber, or other suitable material, the inventor 
forms an air-cell, one end of which he closes up, He likewise closes up the 
other, and, after inflating the cell with air, he then subjects it to the well 
known process of sincatol or cold curing. He then arranges and fastens a 
set of these cells on to a strip of thin cloth. One kind of garment he 
employs is a waterproof, or other Guernsey or frock, which he shapes so 
that the front is like the back—that is, without any opening except in the 
collar which is endless, He then fixes one end of cells on the inside of each 
breast, and likewise under each shoulder of this garment at the back part, 
or in other suitable positions. Another garment he employs is a long 
scarf, which he doubles over lengthwise, and inside which, at suitable 
intervals, he cements or fastens a set of cells, reducing them in number 
toward the ends, and closes up the open side, He likewise, by similar 
arrangement, fixes these cells inside such other articles of dress, or some of 
them, as are worn on the body between the waist and neck, including 
jackets, coats, waistcoats, cloaks, caps, shawls, and other articles, for the 
purpose of rendering them life-preservers.— Not proceeded with. 


1639. C. ILirre, Birmingham, ‘* Buttons.”—Dated 9th July, 1859. 

The patentee claims, Firstly, making an annular groove or depression in 
the metallic shell of such sewn-through buttons as are composed of a dise 
or dises of linen or other covering material, and a single metallic shell, the 
said groove or depression giving great rigidity, and thereby increased 
strength, to the said shell. Secondly, applying a metal shell having an 
annular groove or depression therein, in place of the ordinary plain back 
shell, to silk, Florentine, and other similar buttons, covered at back with 
cloth or other covering material. Thirdly, making the back shell of silk, 
Florentine, or similar buttons covered at back with cloth or other covering 
material, with a convexity at that part where the button is to be attached 
to the garment, the said convexity being either pierced or unpierced, 
Fourthly, filling up such sewn-through buttons as are made of a single 
metallic shell with cloth or other soft material, through which a needle will 
readily pass. Lastly, making the body of silk, Florentine, or other similar 
buttons, of a single trough-like ring of metal, the maierial constituting the 
shell, and that constituting the back of the button being held by closing in 
the edges of the said ring, the material at the back of the button being 
provided with a boss or shank through which the needle is passed in sewing 
on the button. This invention cannot be described without reference to 
the drawings. 








Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, ec. 

1591. R. A. Brooman, Fleet-street, London, ** A cementing powder or mixture, 

and process fur cementing, converting, refining, strengtiening, and stecliyy 
ing ivon.”—A communication. — Dated 4th July, 1359. 

In carrying out this invention the patentee takes quick or caustic lime, 
free from earthy or foreign substances, and adds to it an equel quantity of 
bone-dust or baked bones finely divided, and a hke quantity of charcoal, of 
which he prefers oak ; he then mixes these ingredients intimately, and ex- 
poses them to the influence of the weather for one, two, or more days, ac- 
cording to the hygrometric condition of the atmosphere, dry weather being 
most iavourable. He then takes any convenient form of cementing or con- 
verting furnace of brick, iron, or other material, and commences by spread- 
ing a layer of the mixture on the bottom, and interstratifies the articles of 
iron to be operated upon with the mixture till the furnace is charged, taking 
care to assort the various articles, so as to ensure the required uniformity of 
treatment. He then closes and lutes with fire-clay, so as to prevent access 
of air, and applies heat externally, testing from time to time by means of 
trial pieces, which can be removed at pleasure. Wheu he finds that the 
process has well commenced, he regulates the external heat, so as to pre- 
serve an equable and not too elevated temperature. By this means and 
process the patentee gives to iron entirely new properties and qualities, and 
converts it, or partially converts it, into steel, at pleasure, Iron subjected 
to this treatment assumes great rigidity and harduess without losing its 
property of malleability and ductility. 

1608. B. Seep, Keighley, and T. Stren, Bradyord, ** Treatment of soap-suds 

ce." —Daled 6th July, 1359. 

This invention relates to apparatus in which the fluid part of the 
“magma,” or other matters, or other substances, is expressed by pressure ; 
the magma being the soap-suds, or sapouaceous uF vily matters, after having 
been broken or treated with acids. In the treatment of such matters. for 
the recovery of the useful constituents, it has heretofore been usual to 
place the magma in bags, and to place them in a cylinder or chamber with 
metal plates between them, and in that order to compress them by a ram or 
piston exerting sufficient force for the purpose. Now, according to this in- 
vention, the patentees dispense with the bags and plates in the first opera- 
tion, and place the magma in bulk in the pressure cylinder or chamber ; in 
order to permit of this they adapt to the pressure chamber or cylinder a 
filtering living of canvas, or other suitable pervious or perforated material, 
which is kept from contact with the inside of the chamber by suitable pro- 
jections thereon, the piston or ram being small enough to work inside the 
canvas or perforated lining. In addition to the lining they further put an 
outer casing or jacket on the pressure cylinder or chamber, and so enclose a 
space for the injection of steam or air to heat the exterior of the cylinder, 
and thus apply dry heat to the matters under operation if desire’, The 
pressure cylinder or chamber is furnished with ingress pipes for the 
admission of steam to the magma or other matter, and for the escape of the 
matters expressed. The patentees sometimes find it advantageous to put 
the magma under a second operation ; this they do by dividing it into suitable 
portions, after having undergone the first operation, and placing it between 
plates in a pressure chamber of their improved construction, but without 
bags as used and employed in the old method, 

1615. Sir F. C. Knownes, Bart., Lovell-hill, Berkshire, “ lron castings.” 

Dated 7th July, 1859. 

The process which the patentee employs for the purification of the iron 
used in the castings, and the strengthening of the castings themselves, as 
well as giving to them cleaner edges and surfaces, and better defined mould- 
ings, is the use of nitrate of soda, or nitrate of potash, in the ladle, or other 
receptacle for the metal before casting. 

1620. W. H. Dawes, West Bromwich, Stagfordshire, ** Iron.” —Dated 8th July, 

859. 

This invention consists of the improvement or improvements hereinafter 
described for producing and applying compressed or condensed hydrogen or 
gaseous mixtures, consisting, mainly, of hydrogen, to the manufacture of 


Nee “ . - | iron, the said compressed or condensed hydrogen or gaseous mixture being 
This invention relates to a peculiar construction and arrangement of | 


introduced in the manner hereinafter descrived into the blast furnace 
during the smelting of the iron ore. ‘The patentee makes the said 
hydrogen or gaseous mixture he employs in carrying his invention into 
effect in the tollowing manner, that is wo say:—He passes high-pressure 
steam or superheated steam over coke or charcoal, or other carbonaceous 
matter, heated to a redness, or other suitable temperature, in close vessels 
or retorts. The steam is decomposed by the heated carbonaceous matter, 
and a mixture of hydrogen and carbonic oxide is thereby produced, The 
said gaseous mixture is collected and stored in a gas-holder similar to the 





| gas-holders commonly employed for holding the coal-gas used for ilumina- 





| Processes, to 


tion. Between the retorts containing the heated carbonaceous matter and 
the gas-holder he places a condenser similar to the condenser employed in 
the manufacture of coal-gas, by which said condenser the yas is cooled and 
avy undecomposed steam condensed. In order to introduce the said 
hydrogen or gaseous mixture into the blast-furnace he employs one or 
more force-pumps, worked by steam or other power. He places valves 
between the gas-holder and the force-pumps to prevent the accidental 
introduction o1 atmospheric air into the said gas-holder. Between the force- 
pumps and the tuyeres or jets which convey the gas to the furnace, he 
places a regulator, consisting of a chest or receptacle, into which the con- 
densed gas is delivered by the pumps, and from which it is conveyed to the 
tuyeres, the said regulator being provided with a safety-valve. He intro- 
duces the gas into the blast furnace either with the ordinary blast, or by 
means of separate tuyeres or jets, the said gas being introduced at the lower 
part of the furnace, but above the hearth containing the iron and slag, so 
that it may act upon the materials in the furnace before the iron is reduced, 
and upon the particles of reduced iron before they reach the hearth. The 
coudensed or compressed hydrogen, or the hydrogen contained in the 
gascous mixture employed, by being brought into coniact with the materials 
in the furnace during the reduction of tne iron ore, and with the reduced 
iron while the said iron is in a finely divided state, effects the removal, or the 
partial removal, of sulphur and phosphorus contained in the materials and 
small particles of cast-iron, the said hydrogen combining with the said 
sulphur aud phosphorus, and forming therewith volatile compounds which 
escape from the furnace with the gaseous products ofeombustion. 

1640. W. MacKran, Paisley, “ Treatment of Surincceous matters for the ob- 

tainment of starch and food.”—Dated th July, 1859. 









The patentee claims the several improved processes, or improvements in | 


used in the manufacture or treatment of farinaceous 





matters for the obtainment of starch and food. The preiiminary p 

of the grain by means of bi-carbonate of soda, and acetic or tartaric 

The using of a r ively weak alkaline solution in combination with 
other separating processes in the obtainment of food. The treatment of the 
food when separated from the other constituents of the grain with bi- 
| meee of soda, and the treating of sago for the obtainment of starch or 
ood, 

1641. E. Livermore, New York, U.S., “ Gas.”—~Dated 9th July, 1859. 

The object of this invention is to give to gaseous or carbonaceous fluids 
the properties of heating and illuminating, which the inventor pro 
effecting in the following manner :—He employs a suitably constructed 
apparatus for the purpose of forcing air into and among the nubian oils, as 
patented by him on the 8th July, 1859, No, 1626, and all other gaseous or 
carbonaceous fluids whatsoever for the purposes before mentioned.—Not 
proceeded with, 





Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 

1696. W. E. Newton, Chancery-lane, London, ‘* Constructing and operating 
batteries Jor generating or exciting, by chemical action, electricity for tele. 
graphic purposes.” —A communication,— Dated 18th July, 1859. 

The improvements which constitute the present invention are based upon 
what is generally known as Grove's battery, though they are equally applicable 
to Smee’s battery, as well as to others, It is well known among telegraphic 
operators that with Grove’s battery it is very difficult to keep up a constant 
and uniform current of electricity. This irregularity of action has been 
ascribed to various causes, but the principal cause is due to local action 
generated in the battery in consequence of imperfect insulation of the 
surfaces of the zines, and a want of due proportioning of the platinum and 
zines to be acted upon, as well as toa want of a renewal of the exciting 
fluids to keep up a constant electrical action. The present invention 
consists, Firstly, in insulating the outside and certain other parts of the zine 
cups by means of an amalgam of mercury and lead, or tin mixed with rosin 
and hard tallow, This amalgam is very little liable to the action of sulphuric 
acid, and by coating the outside of the zine cup the inner surfaces of the 
zincs will be left to be acted upon by the nitro-sulphuric acid directly 
opposite to the surfaces of the platinum, By this means any local action 
in consequence of the difference of degree of intensity of the exciting fluids, 
or the external and internal surfaces of the zines, as is the case in Grove's 
battery, is prevented. The invention consists, Secondly, in the use of two 
or more pieces of platinum in the porous cups, instead of one entire piece, 
as commonly used in Grove’s battery, so as to create a greater amount of 
exciting surface in the negative current, to increase the quantity as well as 
intensity of the electrical force of the battery to prevent it from escaping 
from the wire conductors of a telegraph in damp and stormy weather, as is 
the case when the current of electricity is weak. The invention consists, 
Thirdly, in the insulation of the top and bottom of the porous cups by means 
of wax or other suitable substance, to prevent the nitric acid filtering 
through at points above and below the upper and lower ends of the zines, 
and thus to confine the action of the acids to the internal surfaces of the 
zincs on a line directly opposite to the surfaces of the platinum, The in- 
vention consists, Fourthly, in the use of an insulating amalgam to amalga- 
mate the zines of galvanic batteries for telegraphic purposes, 











Cuiass 10,—MISCELLANEOUS., 
Including all Patents not found under the preceding heads, 


1531. W. Corrin, Londonderry, * Apparatus for raising sunken or stranded 
vessels and their cargoes, dec.” —Dated 25th June, 185%). 

In carrying out this invention, the patentees employ two iron vessels of 
unequal capacity connected together paraliel to each other at a given dis- 
tance, each vessel being divided into a number of water-tight compartments 
by longitudinal and transverse iron partitions, and the two vessels are 
united together as one body by iren girders, forming a combination of the 
upper parts of the transverse partitions, there being also between these 
girders diagonal tie-bars, The two vessels are also connected together by 
transverse girder bridges of iron, which project above and extend over the 
deck of both ships. One of the vessels carries the hoisting apparatus, and 
this vessel is of greater capacity than the other, and when a wrecked or 
sunken vessel is being lifted by the hoisting apparatus, pumps are worked 
by a steam engine, pumping water into the water-tight compartments of 
the smaller vessel, so as to counterbalance the weight of the vessel being 
lifted, The hoisting apparatus is composed of a series of shears of novel 
construction and application placed at distances along the larger vessel, and 
at either end the back leg or stay of cach shear is secured to the upper part 
of a transverse girder bridge, so that when a vessel is being lifted by the 
shears, the tendency is to raise the smaller vessel out of the water by reason 
of the connection by the transverse girder bridges, which are made of such 
requisite strength for this purpose as to diffuse the lifting weight and strain 
over both vessels equally. The purchase chain of each shear is worked by a 
hydraulic press, into which water is forced by steam engines. Each press 
is formed with a hollow piston rod, and the chain of the shears passes down 
through the rod, and the rod is furnished in the lower part with an appa- 
ratus for holding the chain, so that when the piston is moved downwards, 
by water being pumped into the cylinder on the upper side, the chain is 
drawn down with it, and, when the piston has moved at the lowest point, 
the chain is taken hold of by a fixed holding apparatus, and the holding 
apparatus on the piston rod is released from the chain, The piston is then 
moved up to the top of the cylinder by water being pumped in beneath it, 
a pump throwing a greater quantity of water being for this purpose brought 
into action, so as rapidly to bring back the piston to the top of the cylinder, 
The holding apparatus on the piston rod is then caused to take hold of the 
chain, and the fixed holding apparatus to release its hold of the chain, and 
water is then again pumped into the cylinder on the upper side of the 
piston by the smaller pump, which is then brought into action. The chain 
from each of the shears, as it is drawn down by the hydraulic es, is 
wound on a drum, caused to rotate by the engines for the purpose of taking 
in the slack chain. Hydraulic pumps, constructed in the manner above 
described, are applicable for raising weights generally, either on the water 
or on land. The double is fitted with a paddle-wheel, which is placed in the 
centre between the two vessels, and is driven by steam engines from either 
or both sides, and the propelling power is so protected as to be free from 
any injury, and in the execution of work offers no obstruction. Both 
vessels, in addition to the connections before mentioned, are covered and 
bound together by one deck in the same level, making them as rigid as one 
ship. The rudders, one forward and one aft, are at a distance from the 
ends, and in the centre of the space between the two vessels, and can be 
used when going backwards or forwards with equal effect. 


1546. T. Wrionut, Middlesborough-on-Tees, *‘ Core bars or spindles and 
chaplets.”— Dated 29th June, 1359. 

The patentee claims, Firstly, the constructing expanding core bars of shell- 
plates and longitudinal wedge bars of corresponding taper, fitting together 
and shaped so that the plates aud bars shall together produce the required 
external form when drawn or driven up into the expanded position; 
Secondly, the constructing the core bars with a spindle having a conical or 
other tapered surface, or having projections with a conical or other tapered 
surface, fitting against corresponding tapered surfaces, either upon the shell 
plates, or upon snugs, wedge pieces, or blocks, cast or formed upon, or 
affixed to, them, for the purpose of producing the desired expansion of the 
shell-plates, which method of producing the expansion he claims, not only 
when the shell plates are used in combination with longitudinal wedye bars 
as aforesaid, but also generally when used in combination with the modes of 
limiting the expansion as hereinafter claimed. Thirdly, the mode of limit- 
ing the expansion to the desired extent by the use of hoops made of iron, 
steel, or metals, or wires, or a combination of any them, when applied ex- 
ternally to the shell-plate, and either placed or not placed within recesses or 
grooves for keeping the core bar firm when the shell-plates are expanded, 
Fourthly, also the constructing recesses or grooves externally in or 
upon the shell-plates to admit the hoops or wires, Fifthly, the 
mode of limiting the expansion by the use of loose collars on the 
shaft, the collars carrying screw bolts or stops passing through the shell- 
plates, and formed with heads or enlarged portions made to fit and lie 
within corresponding countersunk recesses in the shell-plate. Sixthly, con- 
structing chaplets for supporting or holding down cores in pipes and other 
castings, with screwed studs, or screwed portions, for more effectually than 
heretofore causing a proper adhesion or union of cast metal with tne chaplet, 
and for affording a better hold in the cast metal when rivetting nail 
chaplets, 


1549. W. J. T. Witutamson, Gerard-street, London, “ Gas-burners.”—Dated 
20th June, 1859. 

This invention has for its object improvements in gas-burners, and 
consists in arranging the same in the following manner :—There is screwed 
on to the end of the pipe supplying the gas a small metal chamber, into the 
bottom of which there is fitted a small tube closed at the top, and furnished 
with a head of a conical or other suitable form larger in diameter than the 
tube which carries it; just underneath this head holes are formed through 
the sides of the tube, and it is by these holes that the gas passes from the 
supply-pipe to the interior of the chamber. In the top of the chamber a 
burner of an ordinary construction is fitted, and the perforations of the 
burner are made considerably larger in area than the holes through the 
sides of the small pipe by which the gas enters the chamber. By this 
arrangemement the yas, in passing from the supply-pipe to the burner, is 
caused to take a very circuitous course, passing first along the underside of 
the head formed on the smal! tube, and then between the upper side of the 
head and the side of the chamber which contains it ; and in consequence of 
the gas, after it passes the ordinary regulating cock, having to pass through 
holes of smaller area than the perforations in the burner, it escapes from 
the burner at a comparatively low pressure, and from this economy results, 








































THE ENGINEER. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


On ’CHANGE IN BreMinGHAM YESTERDAY AND WOLVERHAMPTON ON WED~ 
nespaY: Midland Ironmasters profiting by the Troubles of their Scotch 
Brethren —Toue COMPETITION BETWEEN THE OLD AND THE New Inon- 
Propucine Districts: The Advantages of the new Districts—Tue FRencu 
Taner: Probable Large Demand for Agricultural Implements—Mx, CoBDEN 
ASSISTED BY A MACHINERY Maker: Anticipated results—CoaL AND IRON IN 
THe Cope—Tue Coa Trape: Active—FurNnaces IN BLAST IN 1526 AND 
1825: Interesting Detailsa—Sate or Goop oLp Iron; High Prices —THe 
Couiiers, THEIR WaGes, AND THEIR GRIEVANCES: Interview between the Men 
and the Masters: Strike Prevented—B AM, WOLVERHAMPTON, AND 
Distaict Trapes: /mproved Demand: Activity—BIRMINGHAM CHAMBER OF 
COMMERCE AND THE CLANDESTINE MELTING Pots— RECOVERY OF SUBMERGED 
Mines: Valuable Machinery—Co-oreRaTIVe ASSOCIATION AT WOLVER- 
HaMPToN: Spread of the Movement—THE OUTRAGES BY THE NAIL-MAKERS : 
Committal to the Assizes—Tue ApraLtine Prr Accipent: Verdict of “ Man- 
slaughter” against the Engine-tenter Johnson: The Field-engineer Reprimanded. 


Tue iron market in Birmingham yesterday, as at Wolverhampton 
on Wednesday, was much firmer, in consequence of the statement 
that the Scotch ironmasters had carried out their threat, and had 
begun to “blow out” their furnaces; because the colliers of the 
Govan works continued unyielding in their expressed deter- 
mination not to return to work without an advance of wages. If 
the furnaces should not really be blown out, but only the blast 
turned off, such a step could not but benefit this district, by occa- 
sioning a larger demand here for the iron—such as the Scotch mills 
are turning out, and, as is already the case in the Glasgow pig 
market, increase the price of the pigs of this district. Pig iron 
makers, in the face of this state of things, were not anxious to 
obtain orders, and sales were not therefore pressed. The quotations 
were an advance of 1s. 3d. a ton upon last week, and, in some in- 
stances, 2s. 6d.; but there was very little done. The reports from 
the malleable iron houses showed that makers of best brands still 
have orders enough to keep most of their machinery pretty wellem- | 
ployed; and that a large number of bond fide inquiries for ship | 
plates, and angle iron in particular, have reached South Staffordshire | 
since our last. For these specitications, quotations have been made | 
| 














with the full understanding that this district has to compete with 


the men desired an advance in w In reply to this it 
was stated by the masters that they fully recognised the pledge 
made at the meeting in December, 1857, and would, when the proper 
time arrived, be prepared to carry it out; but the men were reminded 
that, so far from any advance having taken place,it was just the 
reverse, for whilst the wages given in 1857 were arranged upon the 
price of iron that then existed, there had been since that timea 
general reduction of 10s. per ton without any corresponding reduc- 
tion in wages. Of this 10s, reduction, no part whatever had been 
recovered; so that to put both parties in a fair position, this 10s. 
per ton should be secured first, and then if any further advance took 
place they would be entitled to have their claims forincreased wages 
properly considered. It was also urged that the question of wages 
and the price of provisions could hardly be discussed together, as it 
had happened, and may again happen, that provisions were some- 
times at the lowest point when wages were at the highest. The 
disadvantages which the district laboured under, as compared with 
other districts in the production of iron at a cheap rate, were pointed 
out to the men, chiefly for the purpose of showing that any improve- 
ment in the iron trade may not be expected to affect South Statford- 
shire so immediately as it would have done many years ago; but it 
was hoped that in due time the trade would so far recover as to 
place both men and master in a satisfactory position. The men 
complained, as on the former occasion, of the evils arising from 
butties keeping public houses, and this was fully admitted by the 
masters, who promised that, as far as they could use any influence, 
this should be remedied. In reply to a remark made by the 
masters that they could seldom get their pits at work on Monday, 
it was stated that this was another of the evils arising from public 


houses being kept by butties, whose interest it was to get the men | 


to their houses on Mondays, when they had a little money, and in 
some cases it arose from butties desiring to work only half a day on 
Mondays, but requiring the men to give more than a fair half-day’s 
labour, which caused the men to refuse to work at all on that day ; 
whilst in many cases it was admitted to arise from a general indis- 
position on the part of the colliers to work on Mondays at all. 
With reference to these and various minor matters, the masters 
promised that so far as possible they would endeavour to remove 
causes of complaint, but at the same time, with regard to some of 


| them, it was pointed out that the remedy was as much, and more, in 


the hands of the men than of the masters. 


In his last circular, Mr. Griffiths, of Wolverhampton, publishes | 


the following list of 
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| = fee j 
a j | .| #164 Tons Yearly 
Bangs ot the | Proprietors’ Names. Bs B8)22 wer | ve 
P 1] =|55 Week.| (Tons). 
——$————— —}- $$ $$ —$$$__—__—__|__. | 
Ruabon.. .. .. R. T. and R.Greenhorn 1 1}; 0 35 | 1,700 
Ponkey.. .. ..J.Thompson .. .. ../ 1) 1] 0; 40 | 2,000 
Brymbo.. .. ..\J. Thompson .. .. ..) 2} 1|) 1) 40 2,000 
Coed Talon ... .. WelchIron Company .. 2) 1/ 1 36 1,800 
Lugnennion.. .. Welch Iron Company .. 2; 2; 0 | 80 2,000 
Newbridge .. .. British Iron Company... 1| 1/| 0 36 1,800 
Old Ruabon.. .. British Iron Company..; 2) 1| 1 36 1,800 
8| 8 303 | 13,100 


“Only six of the principals who were living out of the fifty-three 
works in Staffordshire and Worcestershire are now alive; the others, 
we believe, are long since passed to their final resting place. The 
survivors, we are glad to say, are all in good health, and are marked 
thus* in the line above, opposite to their names, William Hanbury 
Sparrow, Esq., P. Williams, Esq., H. B. Whitehouse, Esq., the 
Messrs. Bagnall, Messrs. Grazebrook, and J. Wheeley, Esq. The 
following tirms are substantially the same now as they were in 1826, 
or the works are carried on by the descendants of the former oecu- 
pants: W. Ward and Sons, Priestfield; William Sparrow and Com- 
pany, Bilston and Stow Heath; P. Williams and Sons, Wednesb 
Oak; Messrs. Bagnall and Sons, Gold’s Green; Messrs. Walker, 
Gospel Oak ; Mr. Wheeley, Brettell-lane ; Messrs. Lloyd, Wednes- 
bury; Mr. William Banks, Ettingshall. [With the exception of 
John Jones, Esq., who represents his late father, Mr. George Jones’s 
immense estates and ironworks], all the other tirms not enumerated 
in the above categories are, during the last thirty-four years, dis- 
solved or collapsed.” 

From-a return supplied to the Wolverhampton Chronicle, of Wed- 
nesday last, of all the blast furnaces in Great Britain in 1825, the 
following abstract has been made :— 


Total In Out Produce per Estimated Yr 

Furnaces, Blast, of Blast. week. Average. 
Staffordshire .. 108 sl 27 3,503 171,735 
Derbyshire.... 19 14 5 436 19,184 
Yorkshire .... 34 22 12 752 35,308 
Scotlaud...... 25 17 8 645 29,200 
South Wales .. 109 81 27 4,4614 223,520* 
Shropshire .. 49 36 13 1,723 86,320 
North Wales.. 14 6 303 13,100 














North Staffordshire and the makers on the East coast. Nevertheless, , . = = as 
it was found impossible to name a figure low enough to secure the | FURNACES IN AND OUT OF BLAST IN THE YEAR 1826, —, . : Noreturn. Noreturn. Noreturn, No return, 
orders. There is a great liking on the part of buyers in most markets | WITe THE WEEKLY PRODUCTION AMD YEASLY AVERAGE OF EACH. ai az, 7 s * » »  » 
for the South Stattordshire iron, and they are generally disposed to | i—a«9,... £ © a - - 
give a few shillings more a ton for it than for most of the brands that | STAFFORDGHIEE ABD WORCESTERSBINE DISTRICT, Leicestershire. 1 1 
are produced in the new districts; yet so many are the advantages | ’ - ee Ireland ..... - 2 2 No return. 60 3,000 
of the new districts over the old, that the rates which they can make | Names o , . _ | 54, Tons | Yearly = =  i<—<- mu a_ 
it to their advantage to quote leave a greater difference between 6 — Proprietors’ Names. =2\32 J. one 37 261 103 11,883} 581,367 
their own and the prices of the old districts than can be compensated wis ile, oa “\¢ sag From the Birmingham and Wolverhampton houses the travellers 
by these few shillings. Within this day or two Manchester houses | =—————————_ * ers BN eS ee ea | again upon the road, and within the last ten days a good number 
have said that they are willing to give 5s. a ton more fer South zoe — “* Sie at v0. Nae” 1 : 0 30 | 1,560 | of orders have been put into the hands of the manufacturers. It 
Statiordshire than for North Statlordshire iron; but iron, we are | aes ly Ward seicastiadh WEr | ai1| 6] ase may be mentioned that some of the purely winter trades have not 
assured, is being made in the latter district at 10s. below the rates | *stow Heath _.! William Sparrow... ... 2] 2] 0 a0 | aso | fallen off nearly to the extent they usually do at this period; and 
of some of the second-class makers of South Staffordshire, and | Millfield .. ..J.Walker.. .. «- «| 4| 4{/ 0. 180! 9,369 | in many of those branches which may be said to be most especially 
nearly 20s. under the list prices of the South—the prices that are | *Bilston +. «+ W. Sparrow --| 4] 4] 0) 130] 9,..60 spring trades, such as light steel toys, there is a good trade doing ; 
being almost universaily obtained by the first-class houses. A yet | Parkfield |... .. Bishton and Co. ‘| 3) 3) 0 189 | 7,020 | for edge tools, and other articles of that kind, the orders on hand 
greater ditlerence is alleged to exist between the prices of the houses on — muda ae, ae ei es e gn are large. February is almost invariably dull; the present year, 
the eastern seaboard of our own country and the South than between Capponfield ce Se age he | oO] 2 ‘ihecs: however, promises an exception in that respect, as the flow of orders 
those of the northern and southern divisions of Staffordshire. The | Jradley.. .. ..J.Fair .. .. « «| 1] 1] 0 45 | 2349 | from all quarters, on account of both home and foreign trade, has 
reason of the advantage of the new over the old districts is not | Upper Bradley .. John Fereday.. -. --| 2| 2] 0 90! 4,680 | been very considerable during the past week. The home trade has 
hard to be divined. In the first place, their raw material is easier | Lower Bradley ...J. Cooper.. .. _«- ‘| 1) 1) 0 45 2,340 | revived earlier than usual. This is attributable in a measure to the 
of access; in the next, labour can be had cheaper; and in the third | “Wednesbury Oak P. Williams and Sons ../ 3) 3 - 150 | 7,800 | great activity which pervades trade throughout the whole manu- 
place, all the mechanical improvements which the experience of | eee ene? ee Tawny Frog ipa! Oe) il * ; ‘0; 4,160 | facturing districts of Yorkshire and Lancashire, and the greater de- 
others and the progress of science have brought to light have been Tipton Green foe ol ced is gh eH ae 45! 9,349 | Mand in consequence for articles in general domestic use—as the 
applied to the new works without the serious loss which their appli- | *Wallbroos.. ..|Whitehouse and Co. 1/ 1] 0 10 » 080 natural result of the population being in full employment. In the 
cation to old districts would entail. ‘Ihe ironmasters of the vast | Tipton .... ...DixonandCo.  .. 3] 2] 1 70 3,640 agricultural districts no such considerable stimulus has been felt, 
4 Cleveland district and those of the rapidly extending North Staf- | Dudley Port. ae Lord Dudley .. + i ore ! but even there a good amount of business is doing; the shopkeepers 
i fordshire field are all very actively employed. The stocks of iron | New Dudley Port John Fereday..  -. 2) 5]; 0. 20. 4680 are ordering goods freely, evidently in anticipation that the spring 
~ i in the Middlesborough district are reported to be 67,760 tons, whilst | + ante §: ani — ae et a ne pp trade will come up to expectation; and, as stocks have been kept 
: the orders in hand amount to no less than 167,600 tons. The leading | Witiios ape Gg. da ot eh ae 90 npn under, these require to be made up more in accordance with the 
Hd topic amongst ironmasters still is the French tarifl. It is admitted | Lea Brook .. .. B. Caddick and Co ] il o 45 2349 | promise which trade presents. The factors generally profess them- 
that, whilst the details of the new code are very imperfectly known, | Toll tnd —.. .. Biemingham Company | 3} 2] 1 90 | 4,680 | Selves well satistied with the country trade as it has recommenced. 
} the relaxation of restrictions will no doubt be considerable enough | *Great Iiridge —.. Hills and Wheeley -| 2] 2] 0 90 4,680 | In the foreign trade increased animation is also apparent. All the 
; to bring about, by a gradual process, a good trade with France in | oe aa . Bagnall and — a 3 : 0 | 185) 7,020” rolling mills in Birmingham are in pretty full work. The artisans 
; many articles, and particularly in machinery and agricultural imple- | a re ace ‘on sta ri ghee | are making full time, the outworkers generally are in full employ- 
ments. And it is added that, if we can get a footing for our most | Breck Hills. 10 Walkerand Co...) 2! 210. 70 | ment, andthe amount of unskilled labour unemployed is small. 
: useful farming implements into the departments of France, the trade | Old Buffery.... Salisbury and Co... .. 1) Lf 0 45 | From the district the reports are no less satisfactory; in castings 
t in such articles will soon become very large. In machinery, however, | New Buffery - John Fereday and Co... 3} 3] 0! 190 there is a good trade doing, notwithstanding the circumstance of 
; of amuch more complete and complicated nature, there willbe much | Dudley Wood .. British Iron Company... 6 | 5] 1) 250 there being no great public works in progress. The hollow-ware 
done. Notwithstanding the existing heavy duty, almost all the flax- | Windmill End .. Jones, Fereday, and Co. 3) 3) 0 | 105 generally is good, the tin-plate workers are busy, and the japan 
\ working machinery now used in France is sent from this country, | oe oe ie a nae 4\4 = Rag trade exhibits improvement. At Walsall the saddlers'-ironmongers 
and the impetus that the improvement of agriculture and free trade | Now Level gf ae 3) 24-0 10 are busy ; and at Redditch the needle-makers are full of orders. 
will give to this branch of trade in France, where the very tinest | Shut End .. .. J. and J.Gibbons.. 31 31 0] 4135 An interesting sale of iron was conducted on Wednesday, last 
description of flax yet known is to be had in tolerable abundance, | Brierley Hill . Bradley and Foster 2} 2] 0 80 week, by Mr. Bindley, auctioneer, of Tamworth, at which about 
will occasion a very much greater demand under a less restrictive | Gornal Wood — .. B. Foster and Co by Ty} 0 10 200 tons of iron, the property of Baron Dickinson Webster, Esq., 
duty. That such machinery will be benefitted by the new tariff | Pibdale .. - Crocket and Co. l ; 0 10 | 2,080 | were sold by auction, realising, the cast-iron from 70s. to 80s. per 
there can be no doubt, for we are in a position to assert that one of ot tg ; gd wh a cele) BA e 4 rye ton, and the wrought averaging about 90s. The great attraction of 
the largest spinning machinery makers in this country was for a few | Wo ineabuary of che Lioyd pa Co. 5} 21 9 =» 3'ego | the sale consisted in the peculiar quality of the iron, being of the 
weeks in Paris with Mr. Cobden assisting him in the work, which | Late Brook .. .. Banks and Co. < i] of 1 ; ; | old Osborne make, and, for the most part, manufactured from fifty 
he would seem to have brought to so successful a termination. On| Gornal .. .. ..G. Parkes.. aie pt 3 @ 40 2,080 | to sixty years since, forming the machinery of the extensive wire 
i and after the Ist of July next, as we gather from an announcement | Brierley Hill - Izonsand Co... .. 4 iow oe. mills at Penns, carried on there for nearly a century and a half by 
| in the Constitutionnel, English pit coal will be subjected to the same | Russell's Hall .. Morrison and Co, .. 2} 0] 2 a Mr. Webster's family, and which are now being entirely removed by 
i duty as in the Belgian tariff; and after October next aduty of about ine ate: RTF pad a2 0 40 loo | Messrs. Webster and Horsfall to the more convenent locality of 
4 £2 18s. per ton will be the actual duty upon iron—a duty about | gilyerdale : sneyd anhOo., .. i 21618 , Hay Mill Brook, near Birmingham, where they have erected some 
' 33 per cent. less than that levied by the Zollverein, and in the face | Apedale.. . W. Firmstone .. ol ao] 0 60 very extensive works upon an entirely new and improved principle. 
of which we export a considerable amount of goods into Germany. | a Se _—— The various iron tirms of Staffordshire were well represented, 








Messrs. Round, of Tipton; Mr. Perry, of Hightield Works, Bilston; 
and Messrs. Smith and Hawkes, of the Eagle Works, Birmingham, 
being among the largest purchasers. 

The half-yearly meeting of the Birmingham Chamber of Com- 
merce was held on Thursday. ‘The question, justly described as an 


Some doubt, it is stated, prevails whether this rate of £2 18s. per ive) 90 | 19 
ton applies to manutactured or to pig iron, but pig iron pays at pre- - 

sent only £1 18s. per ton, and we cannot even suppose that it will 
be increased. Indeed, an impression is abroad that in all probabi- | 


SOUTH WALES DISTRICT. 






; be hit upon by which the facilities open to stealers of metal to 


lity pig iron may be admitted at a very low rate of duty, or duty | N tt Yearly 
; free, in order to secure to the French ironmaster, as far as possible, —< the | Proprietors’ Names. - average | important one, of imposing some check upon marine storedealers, was 
the advantage of working it up into manufactured iron; and the | - . (Tous). | discussed at some length; and it is to be hoped that some plan will 

Lon] P 


supposition is in conformity with the Emperor's avowed intention of 
dispose of the material may be at least checked. As was very truly 


tet VS 


East Worcestershire. On Monday last a deputation of colliers, 
chiefly belonging to the Wolverhampton district, met a deputation 
of their employers, at the Swan Hotel, in Wolverhampton, to dis- 
cuss the question of wages. The interview took place at the request 
of the men. The employers were represented by Messrs. John 
Hartley, managing partner in the firm of G. B. Thorneycroft and 
Co., James Bagnall, Henry Ward, W. M. Sparrow, and Thomas 
Barker (partner in the Chillington Company). The deputation of 
the men were tive in number; and the object of the deputation was 
as much to complain of some of the abominations of the iniquitous 
“butty” system, as to induce the employers to concede an advance | 
of wages. In regard to their claim to the latter, it will be perceived 
how singularly ill-informed the poor fellows appear to be. No re- 
porters were present, but the following has been supplied to us as a 
retty correct outline of what took place:—The men commenced 
Y stating that owing to the satisfactory nature of the last meet- 
ing of this kind they had been induced to seek another interview 
with their employers, to remind them of a promise made by 
them at the former meeting, viz., that, when any advance took 
place in the price of iron, the colliers should participate in 
that advance, by having their wages raised; and as they had 
seen in the newspapers and other reports, that an advance had 
taken place, they thought the time had arrived when they 
were justified in asking that the promise above referred to 
should be carried out. In addition to this the increased price 


of some kinds of provisions was referred to as a reason why | 


. Hartord and Co. 
.|Homfray and Co ith 
.|Guest, Lewis, and Co. ..| 
.jkormanand Co. .. 


dirhowy 
Tredegar .. 
Dowlais.. 
Romney se 











Pennydarran Forman and Co. .. 15,600 
Cyfartha LP , Crawshay and Co. .. 
Ynsfaet .. . Crawshay and Co... 3 28,600 
Herwain = .. ,. Crawshay aud Co. ... i 3 7.020 
Plymouth ../Hills and Co. .. | rl 3 11,440 
Dativen .|Hillsand Co... .. ..) 2/ 2) 1! lose) 5,460 
Aberdare ..) Seales, Fothergill, & Co.| 3 81 Ohl oe : 
Abermant .. . Scales, Fothergill, & co| 1 1 os 230 11,440 
Neath Abbey ..jPrice.. .. .. .. ..| 2 0 74 3.040 
Pentyrm CE Sacer oer Ve. ca BY Ol 8 
Ynuisked win JE cae “en oon 2 2 0 73 3.640 
Morristown SO ae i | 0 l 
Bute Company ..|Formanand (Co. .. ..) 3! 0) 3 
Hritish lron .. (Small, Shaw, and Taylor} 4. 9 | 4 
Pentmeh .. Blakemore ae i 0 30 1,820 
Blaen .. .. ../Vigirsand Co... 1} 1! 0] 30 1,820 
Melincourt .. |Myers ze 1} 0) 1 
Penryhilya .. Raley .. | 1) 0; 1 
Lianelshy Rale. os oe -| 3} 0! 2 
Abvey Tintern ../No Keturns .. 1 
Bishcp’s Wood ..|No Returns ., 1} 
Blendaw eee | 
Caerphilly ..|No Returns .. .. ..| 1] | 

| 107 | Sl , 22 44,614 224,120 














relieving raw materials from heavy duties, Such a measure would | Pontypool . Leigh and George .. 

j aanwtelly help the French ironmaster, and tend to prevent some of | Varteg .. ..|Kenrick and Co. remarked in the course of the discussion, there are “hot-pots in 
* the unpopularity that attaches to the measure in France. a ‘ + ete 300 every quarter ;” the extent to which manufacturers are robbed is far 
i _ The coal trade continues tolerably brisk, and there is a pr obabi- Santee : Bailey. pial more considerable than may be supposed ; no amount of vigilance is 
4h lity of the men continuing at work without resorting to a strike to | Beautort | Kendall and Co. suilicient to altogether prevent this species of theft; but something 
: obtain an increase of w ages, for w hich it will be remembered that | Coalbrookvale ..| Brewer and Co, more may be done than has yet been attempted to place more sur- 
‘ notices have been pretty freely given in South Statlordshire and | Blaina ..|G@. Jones .. .. veillance on the purchasers of property thus obtained.—We observe 
Ebbw Vale . Harford and Co. that the funds of the Chamber are low, and that an appeal is made 


for a special contribution. The Chamber is capable of much use- 
fulness, has proved itself so, and must be placed in a position to do 
so in the future. 

At Harvill’s Hawthern, Hill Top, West Bromwich, there are 
upwards of 100 acres of coal and ironstone mines which for many 
years have been literally barren and unproductive, owing to their 
being submerged by accumulations of water. During the last 
twenty years it has been in the hands of several persons, who after 
partial working retired from the occupation, not being inclined 
and able to erect the necessary machinery for drainage. At —_ 
the property came into the hands of Mr. B. Whitehouse, who has 
extensive boiler and gas-holder works at Harvill’s Hawthorn, and 
this gentleman has at length succeeded by means of large outlay in 
erecting such powerful engines that the effectual drainage of that 
large area is now placed beyond doubt. Mr. Whitehouse has 
recently opened the pumping machinery, and in celebration of the 
event gave a dinner at his residence to several ironmasters and 
others. The new works, which has cost £6,000, was christened 
“Perseverance.” They have been erected under the euperintendence 
of Mr. R. Slodden. The first thing that impresses the visitor is the 
massive strength of the buildings and the machinery, all put up 
within the comparatively short period of ten months; and two months 
more, it is contemplated, will see the engine and pumps in full playe 


* No returns from four furnaces. 
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The engine, built on the condensing principle, is of 70-horse power, 
worked by two boilers, weighing upwards of 16 tons each. The fly- 
wheel weighs nearly 14 tons, and is from 16 ft. to 18 ft. in diameter. 
The lifting pumps consist of two lengths of trees, each 20 in. in 
diameter, working a 6-ft. stroke, and raising about 90 gallons each 
stroke, or nearly 1,000 gallons per minute. The lifts are worked by 
massive beams from the engine; the sliding-stalk apparatus 15 
constructed to act jn unison and to perform its important work in a 
manner equal to the other parts of the machinery ; and the whole is 
a tine specimen of engineering skill. _ The castings for the whole of 
the works were made in the district, and do great credit to the 
various manufacturers. The depth of the work is at present about 
100 yards, and when about 30 more yards shall have been success- 
fally carried out, the well-earned results, in the shape of coal and 
ironstone, will be attained. Such is a brief account of an enter- 
prising work, the results of which will give employment to a vast 
number of hands, and thus prove of great and lasting benefit to 
West Bromwich in particular. 

A number of artizans in Wolverhampton, becoming convinced of 
the profits to be derived from well-managed co-operative stores, have 
combined for that purpose. At present they number between 
twenty-five and thirty, and they have got a capital of about £30. 
With this they have commenced preliminary operations. They 
invested the money in the purchase of groceries ; and on Wednesday 
commenced to sell them to the members, and a tolerably brisk 
trade was done. The store will for the present be opened only 
twice a week, in the evening. The committee have announced that 
on another evening in the week they will attend at the store to 
explain the principles of the association to the public. At an early 
subsequent date it is intended to take a shop, increase the variety of 
the goods to be sold, and open the doors to all purchasers. Ihe 
movement in Wolverhampton is of very modern date. In that 
town the thrifty portion of the working classes have hitherto 
invested chiefly in building and land societies; and it has been 
hastened by an impolitic purchase of land by one of the societies, 
and by the recent serious defalcations of a secretary to several 
building and land societies in Birmingham. 

The operative brickmakers of East Worcestershire and South 
Staffordshire, with certain of the colliers also, have, for some time, 
been discussing the propriety of establishing co-operative societies in 
connection with their respective trades, and the brickmakers would 
by this time have launched their scheme but for the difficulty of 
obtaining certain land upon which they had partially determined to 
commence operations. 

Co-operative associations are said to be the cause of the paucity of 
workmen now inconveniently felt in some parts of Lancashire and 
the north. 

Before the Dudley magistrates on Monday last two operative nail- 
makers were brought up on remand on the charge of having 
attempted to effect an entrance into Benjamin Parkes’s nail shop at 
Primrose Hill, near Dudley, during the night of Saturday, the 21st 
inst. Mr. Lowe appeared for the prosecution, and Mr. Warmington 
for the defence. ‘The prosecutor is not a member of the Nailmakers’ 
Union, but the two defendants are. The facts are simply as follow : 
—Prosecutor locked up his shop about four o'clock on the afternoon 
of the 21st, but having had his bellows cut and his shop broken open 
previously, and consequently feeling afraid that such acts might be 
repeated, he sat up to watch his premises. Between two and three 
o'clock he heard a noise outside his house, and upon looking out he 
saw the two defendants standing close to his shop, and at the same 
time heard one of them drop something which sounded like an iron 
bar. As soon as they saw prosecutor they ran away. He imme- 
diately gave information to Perry, the parish constable. Prosecutor 
said that he could swear that the two defendants were the men he 
saw running away, as he had known them some time. Mr. War- 
mington called several witnesses to prove an alibi; but the bench, 
not considering the latter satisfactorily proved, committed the defen- 
dants for trial at the Worcestershire adjourned Sessions. They 
were admitted to bail. 


The inquest on the body of the five of the seven miners who were 
killed at the New Cross Colliery, Wednesfield Heath, near Wolver- 
hampton, as recorded in our last, was resumed on Monday last, when 
Mr. Thomas Holcroft, engineer and engine manufacturer, of Coseley, 
deposed that he examined the engine that (Monday) morning. First 
examined the wheels and the drum carriage. Found two teeth out 
of the drum wheel. The iron in the wheel was very good. The drum 
for the wire-rope was broken to pieces. Examined the drum 
carriage, and the pins, and the block of wood. The carriage was a 
good strong carriage, and the pins that fastened the carriage to the 
oak sill were in every way proper. Saw the block with a small 
piece of wood that had been used as a wedge to drive between the 
block and the wall. If the wedge were properly inserted, the block 
would be as effective as if the block had been long enough to extend 
from the carriage to the wall. Such a practice is common in this 
district. When there were night and day engine-tenters, it would 
be the duty of the night man going on to pump water to take out 
the pins, and throw the drum shaft out of gear. It would be the 
duty of the engine-tenter who might come for the day-work to 
throw the drum-shaft into gear, screw down the carriage pins, and 
to insert the blocks. If the block and wedge had been properly put 
in, the accident would not have occurred. ‘The machinery was very 
strong for the work it had to do. Consider it was the duty 
of the field-engineer to go round every morning before the 
engine is set in motion. If the engineer discovers nothing 
wrong, and there should be any defect or any implement 
wanting, it is the duty of the engine-tenter to report to the 
engineer. It is a custom, before commencing work, to let down the 
skip or cage, and bring it up again every morning before com- 
mencing work. This was a good security from danger. There was 
no brake to this engine. If there had been one it would have 
been an additional security against accident. There is used in some 
places, where machinery is thrown out of gear every twelve hours, 
an apparatus of iron as an additional security to the pins. It 
is usual, when machinery has not to be thrown out of gear, to nail 
down a block between the carriage and the engine-house wall. The 
nuts on the pins had evidently been knocked round with a hammer. 
If the pins had been properly screwed down the accident could not 
have happened. Where tue “ runner ” was the wheels must have 
been out of gear, or it would have stripped all the teeth off; but it 
was in gear (how far he could not say) when the cage was drawn up 
from the bottom of the pit where it had lain all the previous night. 
If there had been a brake, and the engine-tenter had applied it 
immediately that the accident occurred, the accident might have 
been prevented, but the probability was that the brake would not 
have been applied till it was too late. (Ihe coroner remarked he 
did not know why it should not be, but it was not imperative for a 
brake to be attached to a stone pit, only to a coal-pit engine.) A 
policeman deposed that Johnson, the day engine-tenter, stated, at the 
time of his arrest, that he examined the machinery before he began 
to work and it was all right; and, as well as Fereday, the night 
engine-tenter, added that the engine was not in proper working 
order. Mr. Whitehouse said that Johnson had been in his employ 
about two years, during which time he had had one accident, but he 
considered that he was a steady man. The inquest was then adjourned 
until Wednesday last, when further evidence was given as to the 
duties of the field engineer, and the engine-tenter, Johnson, made a 
statement to the effect that he had complained to Fisher that he had 
no spanner, and that Fisher, in reply to his complaint also, had 
promised to have another and a longer block made. The coroner 
told the jury that the only person legally responsible was Johnson, 
who should have seen that the machinery was in gear before he began 
to work the engine in the morning. The jury returned a verdict 
of ‘‘ Manslaughter” against Johnson, and desired the coroner to 
severely reprimand Fisher for not inspecting the engine before the 
men began to descend. The coroner regretted that there was no 
check upon Fisher, as the engine-tenters were not likely to complain 
of him, tor he was set over them. Johnson was then committed for 
trial at the next Staffordshire Assizes. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

Tait or A SNow Proves on THe StockTron anp Daniineton RatLway 
—Tue Eastern Counties Rattuwar Company in Tae Law Courts— 
SMoKE ConsUMPTION—STRaTFORD: Gurney Memorial Fountain: The West 
Ham Sewerage Works—Lectcre on Iron: A Few Extracts—Tae MERSEY 
Dock Boarp: Telegraphic Communication across the Mersey: Ferry Steamers, 
&c.—A Mopet Rattway—SuerrietD TRADE: Another Great Steel Bell— 
Cotuiers’ Waces 1x THE Lerps District—Ramway MAtTTeRs AT 
SHerrieLD— WEEDON— MANCHESTER CHAMBER OF ComMERCE: Trade with 
India—Nortuern Topics; Shipbuilding at Jarrow, dc.—LANCOLNSHIRE : 
Terra Cotta Works at Stamford, &c.—Laverproo.: Sale of the Borough Bank 
Premises, &c.—Tae New CommerciaL TREATY wit FRANCE: An 
Opinion on its Probable Effects—CRINOLINE AND UNFENCED MACHINERY — 
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A snow-pLovuGH has been tried on the Stockton and Darlington 
Railway. Stanhope Fell, across which the line passes, is 1,500 ft. 
above the level of the sea, and the snow remains in the locality 
during a considerable portion of the winter. A snow-plough, built 
at the Waskerley Works a few weeks ago, was (to test its merits for 
the first time) placed in front of an engine, in order to clear the line 
from Waskerley to Stanhope. The experiment was a complete 
success. Theplough cleared four miles of the line in half an hour, a 
work which would have occupied thirty men a day and a half each. 

Complaints have been frequently made with respect to a fondness 
on the part of the Eastern Counties Railway Company for litigation. 
In the Court of Common Pleas on Friday, Mr. Macaulay applied for 
a rule to show cause why an injunction should not issue against the 
Eastern Counties Railway Company, enjoining them to desist from 
obstructing the passage of the engines and carriages of the Colne 
Valley Company on to the Stour Valley line. ‘The learned counsel 
stated that the Eastern Counties line extended from London to 
Colchester, and the Stour Valley line, which was leased by the 
Eastern Counties Company, ran from Mark’s Tay to Sudbury. The 
Colne Valley line commenced at the Chappel station of the Stour 
Valley line and went to Halsted, and this application was in sub- 
stance, that the complainants might be allowed to work their line. 
The 21st sec. of the ColneeValley Company's Act said that their line 
should “ join and communicate” with the Stour Valley line at the 
point shown in the plan; and that the junction should be made in a 
manner satisfactory to the Eastern Counties Company's engineers. 
The Eastern Counties Company had now pinned down the points, 
being, he believed, afraid that the Colne Valley line, if used, would 
be found so convenient that it would be wished to extend it towards 
the Great Northern Railway, and so tap some of the Eastern 
Counties tratlic. The general Act, the learned counsel further 
argued, would give a right of way through. The junction itself 
had been made in pursuance of an award to the satisfaction 
of the Eastern Counties Company, though they did on one 
occasion send down 500 navvies to stop the operation. The 
junction having been made, Colonel Yolland, from the Board of 
Trade, went down to inspect it, but the Eastern Counties fastened 
the points and would not allow the engine to pass across the 
junction. On the other side it was said that the complainants 
should not use the junction unless they paid £1,500 for the interest 
in some land, but to that land the Eastern Counties Company could 
not produce any title, and therefore the money had been paid into 
the Court of Chancery. The court granted arule. In the same 
court, on the same day, Mr. Power, Q.C., on behalf of Mr. Ransome, 
moved for an injunction against the company under the Railway 
and Canal Traflic Act, on the ground that the defendants showed an 
undue preference to inland coal vid Peterborough, over sea-borne 
coal, vid Ipswich, in which the plaintiff is largely interested. The 
specific grounds of complaint were that a lower charge is made for 
full train loads of coal, and this was held to be permissible on the 
ground of its being advantageous to the company to convey full 
trains; but the company had charged the same low rate of carriage 
for coals, vid Peterborough, when in mixed trains, while the 
charged the higher or mixed train rate of carriage to the coals wid 
Ipswich. The plaintiff also complained that the rates of carriage 
for long and short distances were so arranged as to give an undue 
preference to the coal trade vid Peterborough, in contravention of an 
injunction of the court in a former case between the parties (reported 
in 4 Com. Bench Rep. N.S.), which had not been bond fide carried 
out. The court intimated that they thought the case did not differ 
from the former one, and they would take time to consider, after 
examination of the papers and atlidavits, whether they would grant 
the rule. The arguments, of which an outline is presented, are 
ex parte, but still the directors appear to trust too much to the force 
of superior capital, and to treat private individuals and small orga- 
nisations too superciliously. 

The Chelmsford Local Board of Health had some rather amusing 
conversation on Friday in reference to the consumption of smoke at 
their pumping works. Mr. O, Copland said he had never seen any 
smoke to speak of at the engine-house; they had a self-consuming 
apparatus. Mr. Chancellor said they had a smoke-consuming appa- 
ratus, but whether the smoke was entirely consumed or not he could 
not say. Mr. Duftield thought the board should satisfy themselves 
that they had such an apparatus as was required by the Act of 
Parliament; for the board were compelled to put the law into force 
against other people. The chairman said every person, unless by 
special leave from the board, would be compelled to consume his 
own smoke. Mr. O. Copland said it was impossible for persons to 
entirely consume their smoke. ‘The chairman said it was the old 
story over again. Parties were summoned before the London 
magistrates for not consuming their smoke, when they said they 
could not do it, but the magistrates told them they could if they 
liked to go to the expense. Mr. Haslar suggested that the surveyor 
should be instructed to inspect the furnace and shaft, and report as 
to whether it was constructed to consume its own smoke, and if not, 
what was required to make it do so. This was agreed to. 

At Stratford a “memorial fountain,” in honour of the late Mr. 
Samuel Gurney, will, it is expected, be erected in the course of the 
summer. With reference to the West Ham sewerage works, on dit :— 
“ There are now somesigns that the carriage thoroughfare from Strat- 
ford, through West Ham lane, will be opened during the present week. 
The heaps of soil on the north side of Paul-street have been removed, 
and preparations are making for the removal of the obstructions on 
the south side, leading to the Broadway, at West Ham.” 

The taste for lecturing, which seems to be gathering strength in 
the provinces with each successive winter, appears zlso to have 
reached gentlemen of superior intelligence. Certainly some of the 
lectures given during the past season are of deep general interest. 
For instance, Mr. John Jordan has delivered a valuable address, 
before a Bootle audience, on iron and iron ships, from which a few 
extracts appear to be now worth giving. Let us glance (said Mr. 
Jordan) at the various kinds of iron ore found in the crust of the 
earth. The iron ores of the primitive formations have almost 
always a metallic aspect, and are very rich, atfording as much as 
75 per cent. to 80 per cent. of metal; while in the later formations 
iron ores become more earthy, down to those which present the 
appearance of a common stone. There are nineteen different kinds 
of iron ore, of which ten are worked by the miner, either for their 
use in the arts or for conversion into iron. Among the primitive 
rocks, magnetic and specular iron ore occur in beds of enormous 
size. The island of Elba is famous for its inexhaustible abundance 
of rich specular iron; the antiquity of its mining operations is lost 
in the vista of ages. There is a metalliferous bill, not far from 
the sea, where the iron ore is worked and found amid immense blocks 
of barren rock. Magnetic iron ore is found abundantly in Sweden, 
Norway, Siberia, China, the Philippine Isles, but is rare in England 
and France. Extensive workings are found in a, and it yields 
an excellent iron. Volcanic iron ore is found in all rocks of a 
volcanic character, and is called Titanic iron ore. Red and brown 
hematite iron ores are found generally in veins both in primitive 
rocks and secondary rocks; but more frequently in the coal 
measures. They contain 70 per cent. to 80 per cent. of metal, and 





are found in beds, as in Cumberland, 24 ft. thick of solid ore. Its 
outer surface presents the appearance of spheres attached to each 
other; and an ochery kind is used as a paint, and also as an 
auxiliary in the puddling furnace. In the sheep districts of France 
the pet rams may be seen with little bags tied round their necks, 
containing an eagle-stone, or talisman, blessed, of course, by the 
priest, to scare away evil influence. They are highly polished on 
their outer surface, and upon breaking them they are found to be 
composed of concentric coats, very hard at the outside, but growing 
softer towards the centre, which is often earthy, but sometimes 
hollow and filled with a few drops of water. Like the fly in the 
piece of amber, the wonder is how it got there. These stones are a 
variety of hematite iron ore, and occur in beds, sometimes of con- 
siderable magnitude, in secondary mountains. A large importation 
of these eagle-stones takes place from Germany into France for the 
purpose of protecting the favourite rams. Carbonate of iron, sparry 
carbonate of iron, or steel ore, forms powerful veins in primitive 
rocks. This ore is one of the most valuable known; it affords with 
facility natural steel. It was owing to the peculiar properties of the 
iron it produces, that the excellence of the f porwr wed cutlery from the 
Tyrol, Styria, and Corinthia was formerly due. The carbonate of 
iron of the coal measures has no relation to the sparry variety. It 
comprehends most of the clay iron ores, and particularly that which 
occurs in flattened spheroidal masses among the coai measures. It 
occurs also in continuous beds, from 2in. to 18 in. thick, in Stafford- 
shire, Shropshire, and Wales. This carbonate is the principal ore 
smelted in England, and yields about 33 per cent. of metal, and is 
the principal ore of the Giasgow coalfield. We have seen that the 
island of Elba is famous for the immemorial antiquity of her 
metallurgical operations. With us the art of smelting was practised 
during the Roman occupation, Roman coins having been found in 
many beds of cinders, the remains of ironworks. Remains of ancient 
furnaces have been found in Yorkshire, Staffordshire, and Lanca- 
shire; but the principal seats of the manufacture appear to have 
been in Sussex and the Forest of Dean. The art of working in steel 
and iron was much practised in this island before the Norman Con- 
quest. We are told that the army of Harold was well supplied with 
defensive weapons both of steel and iron. Even the horses had 
covers of iron armour. Every chief officer maintained a smith at 
his own expense, whose duty it was to take charge of the armour of 
his master and keep it in repair. Up to 1740, the principal ores 
smelted in England were the red and brown hematites. Earthy 
ron ores were also smelted; but it does not appear that the iron 
stones of the coal basins were used. They form the principal ores 
from which iron is smelted at the present day, although the use of 
hematite iron is rapidly on the increase. In the year 1788, iron- 
blowing cylinders were substituted for the wooden bellows; and 
coked pitcoal, instead of wood charcoal, gradually crept into use 
until, in 1796, the wood charcoal process was entirely given up. 
From that period the manufacture of iron progressed rapidly, from 
13,000 tons in 1788, to 124,000 tons in 1796; and in 18386 it had 
reached 1,000,000. Let us suppose the ores got to the surface; the 
first thing 8 to sort them, and every ferruginous claystone con- 
taining 20 per cent. of metal is regarded as an iron ore. It is then 
piled in heaps like a brick-kiln, with alternate layers of coal and 
ore. After the heap has got a certain length it is set fire to, and, 
while the ground allows, the heap is prolonged. As the fire dies 
out at the other end, the heap of ore is raked down and broken 
small. It is found to have lost one quarter of its weight, consisting 
of sulphur, arsenic, water, and other volatile matters. In roasting, 
the poorer ores are mixed with the richer, so as to give an average 
of about 33 per cent. About 16 tons roasted ore, 15 tons coke, and 
7 tons limestone, broken small, are then cast, at equal periods during 
the 24 hours, day and night continuously, into a blast-furnace, where 
it is exposed to the intense heat of a fire, urged by a powerful blast, 
driven by the steam-engine. Every 12 hours the me!ted iron, dropping 
into the hearth, is run otf by a gutter, made in the sand of the foundry 
floor, and leading to short side-channels. The glowing metal in the 
main gutter and short side-ch Ist bled a sow and litter of pigs; 
and the workmen accordingly christened the one sow metal, and the 
other pig metal, a name which distinguishes this legless brood the 
wide world over. When the colour of the slag, flowing away from 
the furnace, has a uniform glassy appearance, the iron then producing 
is tit for casting into moulds. When the dose of iron ore is increased 
in order to obtain a gray pig-iron fit to fabricate into bars, the slag 
has a dull, opaque, greenish yellow tint, with blue enamelled zones. 
When the furnace is producing white metal, the slags are black, 
glassy, full of bubbles, and emit an odour of sulphuretted hydrogen. 
Thus we have blue, gray, and white pigs; soft, hard, and ductile 
pigs; rich pigs and poor pigs. The principal division is into foundry 
and forge metal. Foundry iron is used for melting and casting into 
moulds. It is of three kinds, which may be briefly described as 
follows :—No. 1 is very black and soft, is generally obtained at the 








} commencement of the casting, and is often charged with plumbago, 
derived from the coke while smelted. When melted again it passes 
into No. 2, or black cast-iron; this forms the best castings; its 
colour is lighter, its granulations not so large; it is tougher, easil 
filed, turned, and polished. If repeatedly melted, it passes into No. 3, 
which is brittle, and indicates derangement in the furnace, flows 
| imperfectly, and fixes quickly ; is very hard, and is used for casting 
| into weights, bullets, and bombs, and quite good enough for the 
purpose. Forge-iron is cast-iron freed from carbon and oxygen. 
The sulphur and arsenic are got rid of by the roasting; the earthy 
matters by the smelting in the blast-furnace. That is, supposing 
the operations are perfect. We next come to the retining, by which 
the carbon and oxygen are got rid of. An overdose of carbon 
makes the iron soft and tender, while oxygen cannot exist with iron 
in a metallic state. It is therefore necessary to get rid of them! 
The hot metal from the blast-furnace is in some works run 
at once into the retining furnace; in other works the pig-iron 
is placed in it cold. In both places, however, the metal is 
exposed to the heat of a charcoal or coke fire, urged to in- 
tensity by a strong blast in a hearth about 3 ft. by 2 ft. When 
the operation is sufficiently advanced by the metal ceasing to 
give bubbles of gaseous oxide of carbon, the metal is run off into a 
cold cast-iron trough, sometimes immersed in water; and, being 
suddenly cooled, is very white, brittle, and possesses a fibrous 
radiated texture; this is broken into fragments and sent to the 
puddling furnace. Some manufacturers dispense with the fining 
process, and the pigs are at once taken to the puddling furnace, 
where the refined iron, or common gray pig, is exposed in an oven 
to the flame of a coal fire. ‘This is the most important operation, 
and upon it, together with the quality of the pig, depends the 
character of the finished bar or plate. In this the impurities, 
consisting of the earthy matter, sulphur, phosphoric acid, carbon, 
and oxygen left in by the other processes, are removed. Any 
person versed in the mysteries of making oatmeal porridge will 
readily understand the following operation : —About 34 ewt. to 4cewt. 
of pig or refined metal, or a mixture of both, is broken into pieces and 
placed at the end of the oven next the tire ; the workman watches 
the operation of the flame, and, as the metal drips away to the 
lower part of the oven, carefully turns the rest, so as to expose it 
equally to the flame. As soon as it all melts, he works the mass 
about with tools for that purpose, through a hole in the side of the 
furnace, until it begins to boil, when he stirs it more briskly, and 
bubbles of oxide of carbon escaping take fire, filling the oven with a 
blue coloured flame; if it boils too fast, he lowers the damper a 
little, draws some of the fire, and throws a little water upon it. As 
the metal becomes finer the discharge of gas subsides and it becomes 
less liquid, and, as the stirring is continued, it falls into incoherent 
sand, becoming what the workmen call dry. The fire is then 
renewed, the damper raised, and as the metal becomes sticky it is 
rolled into balls, which are drawn out of the oven with a pair 
of tongs, taken to a squeezing machine, which squeezes it into 
shape, forcing out the slag; while still hot it is passed through 
aset of rollers with different sized grooves, and is drawn out 
into a puddled bar. These bars are then cut up into lengths, piled 
across and above each other until enough has been piled to form 
other bars or plates, angle iron or T, or any shape that can be 





rolled, and is, after having its ragged edges or ends cut off, finished 
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iron. It will be perfectly obvious that to have good iron two things 
are necessary. First, good materials, and, secondly, care in the 
manufacture—the result, if all were perfect, would be pure iron. 
Now, the difference between crude and pure iron 1s mainly deter- 
mined by the proportions of carbon contained in them. Between 
the crude and the pure there is another form, that 1s steel. Cast-iron 
contains more carbon than steel, and steel more carbon than 
malleable or pure iron, a point never absolutely reached. No 
definite limits have ever been found where the one state ceases and 
the other begins. In fact, some cast-irons may be called steels, and 
some steels crude iron. With 44 per cent. of carbon, white cast-iron 
preserves its lamellar texture; but with less carbon it becomes 
granular, and is of a gray colour, growing paler as the dose of 
carbon is diminished. After passing through an indefinite number 
of gradations, it passes into steely cast-iron, very hard steel, and 
steely wrought-iron. Forge steels have been found to contain 3, 2, 
and 14 per cent.; some wrought-iron holds as much us 3 per 
cent.; while the softest and purest contain 0-2 per cent, or 4; of 1 
per cent. We propose, all things favouring, to give some further 
extracts from Mr. Jordan’s lecture next week. - 

The Mersey Dock Board have got a dispute on hand with the 
and’ North-Western Railway Company. At the last 
P the board, the chairman explained that when the land 
aking the Wapping Dock and altering the street was 
purchased, the board took from the railway company a considerable 
portion of their property on the dock side of the street, and at the 
instigation of the company, purchased for them the property on 
the other side of the street, and the question to be decided was 
as to the value of the land taken from the company and the 
value of that given to them. ‘The tenders of Messrs. Lloyd, 


London 
meeting of 
required for mi 


Jones, and Co., Messrs. Halhead, Fletcher, and’ Co., Messrs. 
Anthony and Kobinson, Messrs. James M‘Murdo and Co., 
and Messrs. J. Wilson and Co., to supply various quantities 


of Quebec pine timber (chiefly to be used tor scaffolding), and 
the tender of Messrs. Jones and Jump to supply four huts for 
along the dock line of electric telegraph, were ac- 
A letter was read from Mr. J. B. Lindsay, of Dundee, 
-a certificate of his ability to transmit electric communica- 
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cepted. 
enclosit 





permission to exhibit his experiments at Liverpool, in the presence 
of such persons as the board might appoint. On the motion of Mr. 
Bushell, the letter was referred to the marine committee, with power 
to assist Mr. Lindsay in making his experiments to such an extent 
as they might deem desirable, the experiments to take place in the 
yresence of the committee and of Mr. Hartley and Mr. Gisborne. 
Mr. Shand moved that a bye-law be enacted imposing a penalty not 
exceeding £5 on any vessel which shall anchor within the limits of 
the river directed to be kept open for the passage of the ferry- 
steamers between Woodside and the Liverpool landing-stage, from 
the Ist October to the Ist of March, in each year. Mr. Mondel 
opposed the enactment of such a bye-law—tirst, because, from the 
nature of the navigation, it could not be maintained; secondly, 
because it was the admission of an incorrect principle; and, thirdly, 
because he believed it would not diminish the danger of crossing 
the river during dense fog. Mr. Tobin said only one track across 
the river, which ought to be the shortest and most central, was 
necessary in foggy weather; and he believed the boats plying to 
the other ferries would not use that or any other track, because the 


number of passengers they would have would not compensate them | 


for the risk. Mr. Laird said he would undertake to say that, if the 
bye-law was passed, the boats would not run at a greater speed than 
at present, but that the same precautions would be taken during fogs 
as at present. Mr. Mondel suggested that the consideration of the 
question should be postponed for a fortnight, and that in the mean- 
time the solicitor should be requested to report on its legal bearings. 
The suggestion was agreed to. 

Perhaps the most prosperous railway in England is the Stockton 
and Darlington. ‘The dividends paid in the past year have together 
amounted to the very handsome return of 9} per cent. per annum on 
the original stock. 

It is understood that Messrs. Naylor, Vickers, and Co., of Sheftield, 
are about casting another steel bell of great weight, viz., upwarcis of 
5,000 Ib, ‘Trade generally at Sheflield is spoken of hopefully. Fair 
orders have been received for engraver’s tools—a comparatively 
modern branch of Shetlield industry. ‘ 

In 1854, the collicrs in the Leeds district claimed an advance of 
15 per cent. on their wages. Eventually a compromise was agreed 
on, by which a provisional advance of 7} per cent. was made; and 
within the last few days the other moiety has been granted also, 
several employers having set the example by giving it shortly before 
Christmas. 

‘The extension of the South Yorkshire Railway from Chapeltown 
to the canal basin at Shetlield is to be at once proceeded with. The 
cost is estimated at £40,000, It is also stated that plans are in pre- 
paration for the enlargement, if not the re-construction, of the Mid- 
land Railway station at Shetlield. 

Weedon, it will be remembered, was, some time ago, spoken of as 
the site likely to be selected for the establishment of a central 
arsenal; but it is now stated that, as the place offers no natural ad- 
vantages for defence, the idea has been altogether abandoned by 
Government, 

At the annual meeting of the Manchester Chamber of Commerce, on 
Monday, the chairman (Mr. E. Potter), alluding to the unexampled 
prosperity of the district, said, too often prosperity induced forget- 
fulness, and called forth little of forethought. The state of the 
cotton trade, and the amazing increase during the last year, needed 
attention, in order that we might see how we stood upon the whole 
question. The cotton exports of the past year he believed, from 
careful calculations, amounted to very nearly forty-six millions 
sterling, being an increase of three millions and of five millions over 
the two preceding years. That was a startling increase; and it 
arose solely from our exports to India and China. We had not 
fully recovered from the depression previous to 1*57; and but for 
the increase of exports to India and China, our exports would not 
have amounted to the figure at which they stood previous to that 
crisis. The cause of the great demand from India seemed to him 











busily engaged on the Gretna spur, and intend to have the permanent 
Tails laid by April, so that they can bring their material from the 
Caledonian line. An immense anvil block weighing twenty-one 
tons, and intended for the new ordnance works at Woolwich, has 
been despatched from Newcastle; it was manufactured by Messrs. 
R. Morrison and Co., of the Ouseburn, in that town. The erection 
of the proposed monument at Durham to the late Marquis of London- 
derry is to be shortly proceeded with. The contract for the stone- 
work has been let, and the whole of the stone will be given by the 
Marchioness of Londonderry. The extension of commercial opera- 
tions in the northern district is shown in the fact that the customs 
received at the port of Newcastle increased from £263,445 in 1858, 
to £280,184 in 1859; the vend of coals and coke on the Wear also 
increased from 957,516 tons in 1858 to 987,134 tons in 1859. 
The Gateshead town council have accepted the tender of Mr. 
Richard Cail, for the construction of a quay and other works 
at a cost of £5,952. A movement is in progress having for its 
object the connection of Hartlepool and West Hartlepool by 
arailway. The owner of the Wanderer steamer has been tined 40s. 
and costs, by the South Shields magistrates, for not having the 
furnace on board that boat so constructed as to consume its own 
smoke, 

Mr. Blashfield’s terra cotta works at Stamford are in full opera- 
tion; numerous orders for fine art ware have been received; and 
three more kilns are in course of erection. Wegather another item 
of interest from Lincolnshire. Mr. Bennett, of Cheapside, has been 
lecturing at Boston on watch-making, and pressing his favourite 
theory in respect to the employment of female labour, stated that in 
London 1,000 of the fair sex are already employed in this kind of 
work, while the number is rapidly increasing. The engine-fitters 
at the Stamp-end Works have just had their annual dinner, to which 
97 individuals sat down, Mr. Wikinson, manager of the works, pre- 
siding. A “general purpose engine,” manufactured at the works of 
Messrs. Robey and Co., of Lincoln, has just been forwarded (by 
Great Northern Railway) to the Isle of Ely. The engine steamed 
out of the yard adjoining the works, and proceeded towards the 
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| station at the rate of about four miles an hour, a horse being 


attached for the purpose of steering it. The engine is stated to be a 


. ; - ¢a- | Jess cumbrous piece of machinery than Boydell’s traction engine, and 
tions across water without the use of any wire or cable, and asking | 6 


apparently less ditticult to manage. 

We turn again to Liverpool. The premises in Water-street, 
lately occupied by the unfortunate Borough Bank, have just beea 
sold for £17,000 to the Manchester and Liverpool District Bank- 
ing Company, whose present establishment is at the corner of 
Brunswick-street. When the property was oflered for sale in 1858, 


| the reserve price was stated to be £20,000, but as no oiler approach- 





the amazing increase of the loans to that country ; and the capital | 


sent out during the last three years he fancied would not be less 
than sixty millions sterling. He wished he could consider the 
present state of the cotton trade to be its normal one; but Ir: feared 
that must not be, and that unless loans were continued, we might 
twelve months, 


the next 


ing that amount was received, the sale did not take place.—Mr. 
Sweltenham, barrister, has been acting as assessor in a case heard 
before a jury at Birkenhead, in reference to a claim for compensation 
against the Mersey Docks Board by Mr. W. G. barton, merchant, 
of Liverpool. Mr. Barton was the lessee of some land on the North 
Reserve, at Birkenhead, on which buildings were erected for the 
purpose of carrying on the manufacture of gum, cement, and other 
articles, by Mr. C. F. Chantrell, who was Mr. Barton’s sub-tenant. 
The works now being executed by the Dock Board had seriously in- 
terfered with the manufactory during last summer, the well within 
the premises being drained by the excavations in the locality. The 
board, however, provided the place with water from another source, 
but after a short time that supply was cut off. About four months 
ago the premises were suddenly invaded by a number of navvies, 
who pulled down the engine-house and other portions of the building, 
burnt the rafters of the roof, and damaged the machinery. The 
place was sub-let to Mr. Chantrell at £180 per year. The jury gave 
a verdict for the claimant, damages £1,300 for his interest as lessee 
of the works for a term of 8} years, as ruled by the assessor. The 
defendants’ solicitor gave notice that they would appeal against the 
ruling. Mr. Chautrell obtained a verdict for £1,000 for his unex- 
pired term of 1} years, for compul-orily taking his late cement, &c., 
works, at Seacombe, and for loss sustained in having to remove his 
manufacturing business to Warrington. 

At a meeting held in Liverpool, of the shareholders of the British 
and Lrish Magnetic ‘Telegraph Company, a committee of inquiry 
recently appointed reported that the depreciation accounts had 
always been carefully adjusted; all repairs to the lines and instru- 
ments had been annually paid for out of the revenue, and had 
amounted to an average sum of £7,700 per annum. ‘The report 
further stated that the reduction of the expenditure by the amount 
of £5,793 10s, 2d. per annum, arising from the abandonment of 
nineteen stations, and the saving of other portions of the working 
charges, were very satisfactory, and were the result of the amalga- 
mation. ‘The expenditure on new works, so far as relates to the 
balance of the £70,000 voted in December, after paying the then 
outstanding liabilities, and subject to the requisite approval, might 
be safely left in the hands of the directors. 

The Liverpool Albion, adverting to the new commercial treaty, 
says :—** The free admission of cotton and wool into France will raise 
up powerful competition in foreign markets against our own Lanca- 
shire and Yorkshire manufacturers. Be it so: they do not object, 
for their great champion has etlected the change. Whatever the 
terms of the treaty may be, all must admit that they would be in- 
complete unless the British ship can carry cotton to France on the 
same terms as an American vessel, which is not at present the case. 
This would open to the British shipowner a competitive trade with 
America equal to £500,000 per annum, as at present conducted, to 
be greatly increased by the new French law of free imports of cotton. 
France does not use her own shipping in her imports from the United 
States; it is almost exclusively in the hands of the American ship- 
owners, for at the latest date from New Orleans upwards of thirty 
vessels were loading for Havre, every one of which was American. 
It is to be hoped that attention will be directed to this point, when 
the motion is brought before the House of Commons for considering 
the question of the shipping interest, for France can have no special 
interest in maintaining a law from which her shipping cannot 
benetit, while she deprives herself of the advantages of lower freights 
by competition between the English and American flags. We have 
opened our foreign and colonial trade to her shipping, and all that 
we ask in return is that we shall not be deprived of fair competition 
in regard to her carrying trade.” 

On Friday morning a girl named Ann Watts died at the Sheffield 
Intirmary, from injuries sustained on the previous Tuesday, at the 
works of Messrs. W. Guest and Co., button manufacturers, Love- 





t | street. Watts had a sister employed at the manufactory, and went 
find the state of things as to that trade very much changed during | 


Our cotton exports to India and China | 


represented upwards of seventeen millions out of the total of forty- | 


six millions; and it evidently seemed that if our trade was to 
inerease—and unless it did so very largely, our position would soon 
be far from prosperous—that increase was most probably to be looked 


for in the East. 


Messrs. l’almer, the extensive iron ship builders of Jarrow, have | 


now 1,800 hands employed, and have just hired the premises recently 
occupied by Messrs. Coutts and Parkinson, at Willington Quay. 


The tirst of the twin express steamers of 3,000 tons, which Messrs. | 


Palmer are building for the Galway Company, will be launched 


with her engines on board in March next, and the second a month | 


later. Messrs. Palmer are about to commence a large frigate for the 


Government, to be named the Defender, and are building besides an | 


express steamer for the London and South-Western Railway 
Company, to run between Southampton and Guernsey. They 


are also about to build a steamer which is to be employed in the | 


goods and passenger trade between the Tyne and London, and which 
it is expected will make the voyage in twenty-four hours with re- 
gularity. As regards other northern topics, it may be added that 
the works on the southern portion of the Border Union Railway, 


from the junction of the Canobie coal-pit branch to Longtown and | 


southward, are progressing very rapidly. A considerable part 
of the line is almost ready for the permanent rails. At Glenzier 
Burn one of the piers of the bridge is raised to a considerable height, 
and the other commenced. At Longtown a large quantity of stones 
ready cut for the bridge have been laid down. The contractors are 


to see her at work. The girl was boring horn buttons by machi- 
nery, at a low work bench extending nearly the entire length of the 
room, and under the bench was a small shaft with several drums 
and wheels used to drive the small machines on the bench for 
boring, cutting, and turning the buttons, The shaft is only about 
12 in. above the floor, and the drums and wheels being 17 in. in 
diameter, run within a few inches of it. Watts stood beside the 
work bench to watch her sister, and her dress being largely extended 
by cane crinoline came in contact with one of the drums, and was 
in a few moments twirled round it. A youth named Cole, at con- 
siderable risk to himself, seized the driving strap, and threw it olf 
the drum, without sustaining any injury, and thus at once stopped 
the shaft. The head and shoulders of the poor girl were, however, 
compressed under the shaft in a most painful manner, and her 
clothes were in a great measure torn from her back. She was 
released with as much despatch as possible, and removed to the In- 
firmary, but her spine had received several fractures, and she was 
otherwise shockingly injured, and no hopes were from the first en- 
tertained of her recovery. The accident was partly due to the 
absence of any boarding round the machinery. Boards have since 
been put up on each side, which, had they been placed there pre- 
viously, would have rendered the accident almost impossible. 

At the half-yearly meeting of the Manchester, Shettield, and 
Lincolnshire Railway Company, the chairman stated that the 
works on the Hyde and Compstall branch were proceeding satisfac- 
torily. Some years ago the shareholders gave the directors permis- 
sion to apply to Parliament for powers to make a railway to 
Hayfield. They obtained the powers to make that branch, but, 








owing to the position in which the company was then in, it was 

to defer the undertaking to some future time. Another 
company had now projected a railway to Haytield, and it would not 
do for the Sheffield Company to allow any other company to form a 
line in what he considered was their own district. For this Haytield 
branch they should apply for powers to borrow £70,000, and the 
total cost of the line would be £110,000. Within the last year or 
two there had been found at Dunford Bridge a large quantity of 
ironstone, within a short distance of the station‘on the Manchester 
and Shettield line; also a capital bed of fire-clay, and some excellent 
coal for the purpose of smelting iron. There was a furnace already 
erected that would smelt 1,500 tons a year. The proprietors were 
dependent for limestone to mix with this ore upon the canals belong- 
ing to the Manchester and Sheffield Company ; the limestone itself 
would come from the property which the company had purchased 
over their canals to Guide Bridge, and thence to Dunford Bridge 
over their line. They would then have to convey the stone back in 
its raw state, and the iron when it is run into pigs. Valuable mines 
of coal, extending over a great number of square miles, had been 
found in the neighbourhood of Kirton, and a valuable mine had also 
been found near Shireoaks. The Midland Company depended, in a 
great measure, upon its mineral trattic, which arose between Derby 
and Sheffield, and, therefore, he considered the discoveries at Shire- 
oaks, Dunford, and Kirton most important. The Midland had only 
the coal tratlic, but the Manchester and Sheffield Company would 
also get the stone traffic, and the coal traffic would have to pass over 
a great number of miles of their line. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
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Rais have been stationary this week, the d nd being checked by the 
temporary pressure in the Money Market. The nearest quotation is still 
£5 12s. 6d. per ton. ; 

Scorcu Pie Iron has steadily advanced from 58s. to 61s. This rise may 
be attributed to the unanimous resolution of the ironumasters to blow out 
all the blast furnaces, if the men now on strike do not return to work. 
The market closed firm at 61s, cash for Mixed Nos., and 61s, 9d. to 62s. for 
three months open 

SPELTER is dull of sale, and may easily be bought for £21 5s. on the 
spot. ‘The stock on the 3ist ult. was 3,742 tons. 

Copper in excellent demand. 

Leav.—A good business has been done in this article, and prices are con- 
siderably firmer. ; 

Tix.—The demand for English is good. In Foreign, Banca is quoted 
lower, but there has been more inquiry for Straits, which cannot be h: 
under £132 per ton. 

Tin PLaTES.—Prices remain firm, although there is but little inquiry at 


present. 
MOATE and CO., Brokers, 
65, Old Broad-streety Londo. 
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2nd February, 1860. 
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SCOTCH PIG IRON REPORT. | 
No. 1 Gartsherrie .. .. 65s. 0d. f.0.b. Glasgow. 
1 G.M.B. .. 60s. 6d. do. 


*3 Due. 2. 60s. 6d. °, do. 
M. Nos. Do. oo ce Cd. g, do. 
WARRANTS, 


Cash prompt .. 61s. 6d. per ton, 
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GuiasGow, Ist February, 1860. 
The past has been a week of considerable excitement in our Pig Iron 
Markets, the makers having resolved to blow out their furnaces, to com- 
vel the colliers to return to work at 3s. 6d. per day in place of 4s., which is 
being paid by the coalmasters. 
The price at the opening was 58s. 3d., but rapidly advanced until to-day, 
when 61s. 6d. cash was paid. A most extensive business has been done. 
We close stecdy at 61s. 3d, nominally. 
This morning about 90 furnaces were put out of blast. 
Shipping Iron in fair demand. “ 
The exports last week were 9,790 tons, against 7,300 tons corresponding 
week of last year. 
Suaw AnD THomson, Metal Brokers. 


Rattway ImprRovEMENTs.—An alteration of considerable im- 
portance is shortly to be effected at the Euston-square terminus of 
the London and North-Western Railway. The block of houses 
extending from Drummond-street to the railway clearing-house, 
Seymour-street, is to be pulled down and replaced by houses and 
shops of a superior class, in the form of a crescent, with a broad 
circular sweep to the entrance of the station. The Victoria and 
Euston Hotels, which will fail into the possession of the company 
in 1861, are to be greatly enlarged, space for the purpose being pro- 
vided by clearing away the houses in Euston-crescent and the 
adjacent streets; the increased demand for hotel accommodation 
consequent on the extended traffic on the line rendering this im- 
provement highly necessary for the convenience of the public. 
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INSTITUTION OF CIVIL ENGINEERS. 
February 7th, 1860. 
GrorcE P. Brwver, Esq., President, in the chair. 


Tne paper read was “ Description of the Works on the Netherton 
Tunnel Branch of the Birmingham Canal,” by Mr. James R. 
Walker, M.1.C.E. 

It was stated that the Birmingham Canal Company now pos- 
sessed 157 miles of canal, the ramitications of which reached nearly 
every colliery and ironwork in the district. Although it now had 
to compete with several railways, the traffic upon the canal con- 
tinued to increase. Thus, in 1832, the coal conveyed was 1,492,000 
tons, whilst in 1854 it amounted to 3,100,000 tons. The boats navi- 
gating the canal carried about 33 tons each. 

The natural features of the country offered considerable diffi- 
culties to the construction of canals. A line of hills extended 
through Rowley Regis, Dudley, and Sedgley, portions of which 
rose to a height of 400 ft. above the Wolverhampton level. Through 
these hills a passage could only be made by tunnelling. The old 
Dudley tunnel afforded this accommodation for a long period; but 
its small size and the increase in the tratlic conduced to render it 
insufficient. It was 3,200 yards in length, and in the portions lined 
with brickwork was about 8 ft. wide, and 6 ft. high above the water 
level. There was no tow-path, and the boats were propelled through 
it by men lying on their backs, and pushing with their feet against 
the sides and roof of the tunnel. This process was termed “legging. 
The time occupied in the operation was usually three hours and 
a-half. As there was not room for two boats to pass, a certain 
number could only be admitted at each end alternately. Hence the 
delay at the entrances used to be very great, as many as one 
hundred boats being frequently detained for several hours, and in 
some cases even for days. Notwithstanding these and other incon- 
veniences, this tunnel was, for many years, the only means of eom- 
munication between the Birmingham and Dudley canals. In 1804, 
upwards of 39,000 boats, carrying 438,000 tons, passed through it. 

At length the complaints became so urgent that the construction 
of a new canal and tunnel, on the Birmingham level, from Netherton 
to Dudley Port was determined upon. 1t was shown that the 
distance between Netherton and Birmingham might be reduced 
t miles, the ascent and descent of three locks be avoided, and by 
the increased size of the proposed tunnel, the passage of boats be 
easy and expeditious. In 1804, Mr. Walker (past President Inst. 
C.E.) was consulted, and in the following year an Act of Parliament 
was obtained authorising the construction of the works. The draw- 
ings and specifications having been prepared by Mess s. W alker, 
Burges, and Cooper, the contract was let to Mr. George Meakin, 
and the author was appointed the resident engineer. ' 

The length of the new canal was 2) miles. It comprised one- 
quarter of a mile of embankment, half a mile of open cutting, 
and one mile and three-quarters of tunnel. There were three em- 
bankments, containing 106,000 cubic yards. They were generally 
54 {t. wide at the water level; but part of one, where a subsidence 
was anticipated, which had since occurred, was made 66 ft. wide. 
The slopes had an inclination of 2 to 1. There were four cuttings, 
the earth removed from which amounted to 136,000 cubic yards. 
Two were 46 ft. and two 4! ft. wide at the water level, the slopes 
being 14 to 1. The materials excavated were principally clay 
and marl. The width of the waterway was 30 ft., except in one 
eutting where it was 24 ft., and there was a tow-path on each side. 
The bottom and sides of the canal were lined with clay puddle, 
spread in courses, and twice cut and well trodden. Broken cinders 
were laid on the bottom, to protect the puddle from injury by boat- 
hooks, &c. The tow-path walls, which were built of brickwork, 
rested on these cinders, and fine ashes were introduced between the 
walls and the puddle at the sides. Iron guards were placed on the 
walls, and on these the coping-bricks, rounded on the edge, were 
bedded and jointed in mortar. In order to avoid settlement, as far 
as possible, the walls were built in long lengths, and not more than 
18 in. in height, at one time. To prevent the walls being forced out, 
the water was, where practicable, gradually admitted into the canal, 
as the puddle at the sides was carried up. In other cases, timber 
struts were placed from wall to wall, which were not removed until 
after the admission of the water. ‘These precautions were necessary 
while the walls and puddle were “green.” The water had since been 
drawn out of several parts of the canal without the slightest move- 
ment of the walls taking place. 

For the accommodation of the collieries and ironworks situated 
near to the canal, seven basis or docks were made, varying in size 
from 300 ft. by 33 ft. to 75 ft. by 24 ft. Their construction was 
similar to the rest ef the canal, except that timber wharting was sub- 
stituted for the iron guards and coping. The walls of two of these 
basins were built with cinders, in lieu of bricks, procured from the 
blast furnaces in the vicinity. They made a kind of rubble work, in 
courses 2 ft. high, large pieces being used as “ binders.” This mate- 
rial formed a substantial and durable wall at about half the price of 
brickwork. It was used for the foundations of many of the bridges, 
up to the level of the ground, and several retaining and fence walls 
were built with it. Tow-path bridges were erected over the entrances 
to three of these basins. The superstructure consisted of two cast- 
iron girders, with covering plates of cast-iron, and brick parapets. 

Four bridges, all of similar construction, were built to carry roads 
over the canal. The piers and abutments were of brickwork, with 
stone imposts and copings. The superstructure consisted of cast-iron 

irders, with roadway plates of the same metal, and brick parapets. 
Six bridges were erected at the junctions, to carry the tow-path across 
the canal. They were the same in construction as the others, except 
that the girders formed also the parapets. 

At Tividale, near the north end of the tunnel, the Wolverhampton 
level canal was carried over the new canal on a brick aqueduct of 
three arches. At each end of the aqueduct, a sill and grooves were 
placed, to receive stop-planks, whenever it was required to draw the 
water out of the canal. The sill was of elm, and the grooves of cast- 
iron, built in and bolted to the tow-path walls. The bottom of the 
canal was protected by an apron of bricks, laid on end, in cement. 
Near Dudley Port, the canal was carried over an occupation road on 
a brick aqueduct. Under the Wolverhampton level aqueduct there 
were two stop-locks, with gates, sills, and grooves. The locks were 
built of brick, with stone cut waters, quoins, and coping. The fram- 
ing of the gates was of oak, covered with fir planking. The hollow 
and clap quoins were of cast-iron, which had long been in use 
on the Birmingham canal, and was found to be preferable to wood 
or stone. All the boats passing through the canal were gauged in 
these locks. 

For facilitating the construction of the tunnel, seventeen shafts 
were sunk, at intervals varying from 164 yards to 200 yards. The 
greatest depth of any shaft was 344 ft. 6 in., and the least 65 ft. 9 in. 
—the total depth of all the shafts being 3,083 ft. No attempt was 
made to “ cofler” out the water met with in the shafts. It was re- 
ceived in zine gutters nailed to the curbs, and was conducted by a 
cast-iron pipe, fixed down the inside of the shaft, and in a groove 
built in the soffit of the tunnel, to the back of the tow-path, under 
which it passed into the canal. The average rate of progress in 
sinking the shafts, counting only the days on which work was done, 
was 3 ft.4in. per day of twenty-four hours. The materials exca- 
vated were principally marl and bind, but coal and basalt were met 
with in several of the shafts. 

The tunnel was 3,036 yards in length. It was 27 ft. wide, and 
24 ft. 4in. in height. The water-way had a breadth of 17 ft., a 
depth of 6 ft. in the middle, and of 5 ft. at the sides; and the 





height above the water level was 15 ft.9 in. It was lined with brick- | 


work throughout, of uniform thickness, except in the side and shaft 
lengths, and where the ground was bad. In several places, where 
the foundation was blue bind or marl, the invert was forced up in 
the centre, owing to the swelling of the ground. This was not ac- 
companied by any subsidence of the side walls; and although the 
brickwork was in some parts raised 5in., it was not broken or 
crippled, except at a point immediately south of No. 7 shaft. Here 
the invert had been forced up 8 in. in the centre, and some of the 


| bricks were crushed almost to powder. In rebuilding this, the brick- 
| work was increased in thickness, and, in a small portion, a greater 
| versed line was given to the invert. The trough of the canal in the 
| tunnel was formed in a similar way to that in the cuttings. 

The excavation and construction of the tunnel were carried on in 
the ordinary way. The heading was 5 ft. by 3 ft., the bottom being 
level with the top of the intended invert. It was mentioned that, 
when the water was admitted, the tunnel was found to have been 
| executed in a perfectly straight line. This remark did not, however, 
now apply to a short length at the south end, where a subsidence to 
the extent of 10 in. took place from mining operations. Similar 
gamma but of less amount, also occurred near No. 14 and No. 15 
Shafts. 

_When the construction of the tunnel was proposed, considerable 
diversity of opinion existed, as to the nature of the strata to be 
passed through. On the geological map, a mass of trap rock, locally 
called “Rowley Rag,” was shown, about a mile wide, at this point. 
But in the borings, some of which were close to the summit, no trap 
whatever was discovered. While the excavation of the shafts and 
tunnel was progressing, a careful record was kept of the strata 
passed through. With the exception of some apparertly uncon- 
nected pieces, the only trap rock met with was a wall or dyke, 
about 8 ft. thick, a little to the north of No. 7 shaft. From its in- 
clination and position, this ap to be the channel through 
which the trap rock had risen and spread over the surface. On the 
north side of the dyke the strata were principally marl, coarse sand 
rock, and a hard shaly clay, known as blue bind. On the south side, 
marl and bind were likewise extensively found; but coal, bat, iron- 
stone, and fire-clay were also passed through. 

The time occupied in the construction of the tunnel was two 
years and seven months. The whole of the works had cost £200,000, 
of which the tunnel, including the shafts, the canal, and the tunnel 
faces amounted to £155,000, The tunnel alone cost about £39 5s. 
per lineal yard. 


tIFLING CAST-IRON ORDNANCE. 
the Armstrong gun, has addressed the following interesting 
letter to the Times :— 

“In your very interesting article on the so-called Armstrong gun, 
on the 26th ult., you express ‘more than doubt’ of the strength and 
durability of the new large cannon now being manufactured chiefly 
of cast-iron, but strengthened, when necessary, with wrought-iron 
hoops put on in a particular manner. 

“This is a matter of such great interest to the public, that I trust 
you will permit and aid me to assure it that this method of con- 
struction has not been adopted hastily or without sutticient experi- 
ment. 

“So carly as 1855 I made a 9-pounder of the same weight and 
shape as the service cast-iron gun, and the Ordnance Select Com- 
mittee had it tried at Shoeburyness against one of the latter and also 
a brass service gun: 

“The three guns were fired as follows:—2 rounds with 8 Ib. of 
powder and 2 shot, 86 rounds with 3 1b. of powder and 1 shot, 16 
rounds with 41b. of powder and 1 shot, 5 rounds with 51b. of powder 
and shot, 5 rounds with 51b, of powder and2 shot. So far all four 
remained serviceable. The charge was increased to 6 Ib. of powder 
and 2 shot, with which the service cast-iron gun burst at the 110th 
round; the service brass gun became unserviceable after 174 
rounds; but my gun was so sound after 318 rounds, that the 
charge was increased by one shot at a time, till the gun was loaded 
to the muzzle, in which state it was fired 158 times before it burst. 

‘Lord Panmure, on hearing of the astonishing endurance of this 
gun, ordered a 68-pounder and a 10-in. gun to be made on my plan 
at the country’s expense. I shortly afterwards had the honour of 
reading a paper on the construction of cannon at the United Service 
Institution, and directly it was published experiments were com- 
menced in France, which have led to the adoption of my plan there 
for nearly all large guns. 

‘‘In Spain the plan has been adopted even for field guns, and the 
rifled 12-pounders now with the Spanish army in Morocco are so 
made. I really think, therefore, that our Government must be 
acquitted on the charge of over haste in adopting this invention. 

* Still, Sir, the astonishment you express in your notice of the 
subject, that the mere substitution of 2 in. of wrought-iron for 2 in. 
of cast-iron should increase the strength of a 68-pounder gun ‘ four- 
fold,’ must be shared in by nearly all your readers, and many of 
them very probably, like yourself, ‘more than doubt’ whether so 
startling a result should be accepted as fact; and I feel that my 
bare recital of the actual number of rounds fired from a strengthened 
gun beyond that which destroyed an unstrengthened one cannot 
alter this opinion. At the risk, therefore, of over-taxing your 
patience, I will explain the matter. 

“Firstly, then, the substitution of wrought for cast-iron has very 
little effect; the result would be nearly the same if the hoops 
‘shrunk on’ were of cast-iron. The additional strength is due far 
more to the size of the hoops than to the material they are made of. 
Indeed, if they were made of exactly the same diameter inside as 
the outside of the cast-iron gun they are put over, wrought-iron 
would give less strength than the cast-iron removed. ‘They are, 
however, made so small that they must be heated considerably 
before they can be passed to their places. When cool they contract, 
compress the inner cast-iron, and remain permanently strained them- 
selves. In this state of tension they must do their work in resisting 
a force tending to burst the gun, which the removed outer portions 
of the thick tube could not do, because so far from the inside portions 
that the latter could be fractured before communicating any con- 
siderable amount of strain to the parts outside. That this is so is 
proved by the fact, that in burst hydraulic-press cylinders the inner 
part of the fracture is often found to be quite rusted, and in large 
mortars the crack can be seen extending outwards every round fired. 
Why it is so will be more evident on considering—1. That any tube 
pressed on from within must stretch. 2. That in stretching it must 
become thinner. 3, That, the sides of the tube becoming thinner, 
the outer parts, particularly of a thick tube like a gun, must be less 
stretched, therefore less strained, than the inner; because, to permit 
of their being as much stretched, the sides would have to become 
absolutely thicker and the mass of material greater than at first. 
4. That a tube in which the outer parts are less strained than the 
inner must be weaker than if all could be equally strained. 

“ According to my own calculations the outside of an ordinary 
cannon can do but one-thirteenth as much work as the inside; but 
to avoid the possibility of over-stating the case, 1 will take the 
figures of Dr. Hart, of Trinity College, Dublin, who investigated 
the subject, and whose calculations were published in the Proceeaings 
of the Royal Irish Academy. He gives about one-tenth as the 
portion of its power the outside of a cannon can exert. If this be so, 
and if by my method I can make it put out its whole power, or 
nearly so, there is no mystery in my being able to manufacture as 
strong a cannon for £2 per cwt. as is now costing the country 
£31 2s. 6d. per cwt.” 





Tur Royat Oax.—The following are to be the dimensions of the 
Royal Oak, one of the large line-of-battle screw steamers ordered to 
be built at Chatham Dockyard:—Length between perpendiculars, 
252 ft.; length of keel for tonnage, 213 ft. 9 in.; extreme breadth, 
58 ft.; breadth for tonnage, 57 ft. 2 in. ; breadth moulded, 56 ft. 4 in. ; 
depth in hold, 25 ft. 6 in.; burthen, 3,715 63-91 tons. She is to be 
supplied with engines of 800-horse power, and will be pierced for 
91 guns. 
| Reports or Inspectors or Factrorres.—The total number of 
| accidents arising from machinery reported to the four inspectors 
| during the six months ended the 31st of October last, was 2,083; of 
| accidents not arising from machinery, 127. Within the same 
| period, £701 5s., with £290 2s, 10d. costs, were imposed as the 
result of informations and convictions for violation of the Factory 
Act. The great majority of these cases were the employment of 
children, young persons, and women, after six o'clock, p.m, 





CarTain 'T. A. BLAKELY, who claims the origination of | 
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A rarer, of which the following is an abstract, was read by G. W. 
M‘George, on “ Foundations.” The author divided his subject into 
two heads:—Ist. Foundations constructed on a natural bearing 
stratum. 2nd. Foundations constructed on an artificial bearing stra- 
tum ; each of these conditions occurring on dry land and under water. 

Having noticed the importance of ensuring uniformity of settle- 
ment, the advantage of bringing all irregularities of the soil to 
a uniform level by means of concrete, rather than by building them 
up with masonry, was shown, as, in the latter case, the increased 
number of mortar joints in one portion would cause unequal and 
injurious settlement of the work. He then proceeded to explain the 
principal precautions necessary in the laying of a good foundation on 
a natural bearing stratum, and noticed the importance of working 
the foundation pits as level as possible. The comparative advantages 
of gravel, solid rock, sand, and other material as a bottom were dis- 
cussed at some length. The author showed the superiority of gravel 
in many respects, amongst which were the facility with which it 
could be levelled, and the fact of its not suffering from exposure to 
air or water. The labour of forming a level bed on solid rock, and 
the chance that there was in the area of a large building of some 
parts resting on the rock and others on some adjacent stratum, with 
the disadvantages entailed thereby, was shown. Sand was noticed 
as an excellent foundation, from its incompressibility, but it was a 
material that required great discretion and caution in its manage- 
ment. Several cases of the failure of this material, through want of 
proper precautions, were cited. After devoting a little time to the 
consideration of those soils that disintegrated on exposure to the 
atmosphere, together with their management, the author proceeded 
to discuss the various systems of treating and preparing the ground 
for foundation works under various circumstances. It occasionally 
happens that a good solid stratum is overlaid to some depth by 
ground of an inferior character; in this case it will be necessary to 
bring up a number of supports to carry the structure; woless the 
expense of bringing up a solid foundation of masonry would not be 
too great. The continental system of driving piles into the solt 
ground, withdrawing them and filling up the holes with sand, was 
pees noticed as a desirable expedient in preference to the 
English mode of using timber piles resting on the solid substratum. 
The screwing of piles into the soft ground, and the use of hollow 
cylinders, were mentioned, The treatment of the ground when the 
bad underlies the good stratum was next discussed, and the author 
recommended weighting the soil under certain circumstances, to 
bring the substratum to its extreme compression before commenc- 
ing the building. Foundations under water (still presupposing 


the existence of a good natural stratum) were treated of 
at some length. The conditions which compelled the use 


of cotler-dams, and the various kinds of wood and cast-iron 
pile foundations, were the principal points touch«d upon. The piers 
of Gravesend and Southend were given as precedents for the use of 
circular and square cast-iron piling, and the disadvantages attending 
the use of cast-iron piles in sea works, owing to the injurious action 
of the salt water, were pointed out. The author then proceeded to 
describe the system of construction carried out in the foundation of 
the centre pier of the Royal Albert or Saltash Bridge by Mr. Brunel, 
his explanation being assisted by diagrams of the principal features. 
The site having been tixed upon, and the nature of the ground 
having been discovered by boring at short intervals round the 
position of the intended foundation, a rouzh idea of the formation 
of the lower rock was arrived at. This rock was situated at about 
90 ft. below the level of the water, being overlaid to the height of 
about 25 ft. by loose sand and mud. Of course the use of an ordi- 
nary coffer-dam under these circumstances would have been im- 
possible; but the daring genius of the late Mr. Brunel overcame all 
obstacles by the use of a gigantic and novel application of the 
coffer-dam_ principle. A large wrought-iron cylinder, 35 ft. in 
diameter, 100 ft. in height, and weighing some 300 tons, was con- 
structed of good boiler plate. The lower portion of the cylinder 
round its edge was divided into eleven separate cells about 9 ft. long 
by 5 ft. wide. These cells, at a height of about 20 ft. to 25 ft. above 
the bottom of the cylinder, were covered in by a wrought-iron dome 
—except at the extreme summit, where another cylinder, 10 ft. in 
diameter, entered—extending a little way into the centre space 
inside the cells. This apparatus was then lowered into the water 
exactly over the site of the intended foundation; each of the cells 
acting as a separate and complete diving-bell. When the mud was 
reached workmen descended down the centre shaft, and by means of 
a connecting passage provided with suitable shut-off doors, reached 
the interior of No 1 cell, and from thence, by means of small holes 
in the partitions, to all the other cells round the lower part of the 
cylinder. The loose mud was dug out, carried first to No. 1 cell, 
and from thence carried up through the centre shaft, the large 
cylinder of course sinking as the mud and sand were removed. ‘This 
was continued until the rock was reached. Labour was now directed, 
in the same way, until a level bed was cut some feet below the 
surface of the rock, on which at length the gigantic cylinder 
rested secure. Masonry was now built up inside the cells, and the 
water, mud, &¢., was worked out of the main body of the cylinder. 
Masonry was stepped into the irregular rock in the centre, and from 
thence built up to above high water mark, the partitions of the cells, 
the wrought-iron dome, and the centre shaft being all knocked away 
as the work progressed; thus, at last, leaving a huge column of 
masonry enveloped in an iron cylinder resting securely and firmly 
bonded to the solid rock 90 ft. below the level of the water. The 
author then treated of the system called random work, used in the 
construction of breakwaters and jetties, together with the French 
system of using large blocks of beton, of such size as te be im- 
movable by the waves. Foundations built in caissons and sunk into 
their intended positions, either resting simply on the groved pre- 
viously levelled, or resting upon a bed of beton previously laid, were 
noticed, and some of the advantages and disadvantages of eacis 
system were argued. Caissons, resting on a pile foundation, were 
recommended by the author as the most economical and secure, 
and the foundations of Lara Bridge, at Plymouth, were cited as a 
successful instance of this mode of construction. After devoting a 
little time to the uses, mode of construction, with the difliculties 
liable to be met with, and other matters relating to coffer-dams, the 
author proceeded to treat of artificial foundations, or foundations 
laid on ground of so loose and treacherous a character that it be- 
comes necessary to use some kind of artificial support. In cases of 
this kind it becomes necessary either to consolidate the soft ground 
or to distribute the weight of the building over a large area. Soft 
ground was consolidated by driving piles into it until their lateral 
friction prevented any further sinxing. Sheet piling was often 
driven round the site of the foundation to prevent any escape of the 
soft ground; piles were then driven in to consolidate it, and cut off 
level at the surface. The earth was now excavated to the depth of 
a few feet, and the space filled up with concrete; the whole was 
then planked over to receive the masonry of the superstructure. 
The Bom of using sand in preference to timber piles in this descrip- 
tion of foundation was particularly mentioned by the author, who 
strongly recommended its use from its peculiar property of distri- 
buting pressure laterally, whilst the bottom is comparatively free fron 
its effects, After noticing a few modes of treatment of semi-fluid 
soils, the author noticed that he had now to speak of artilicial foun- 
dations laid under water, and that here it was that all the resources 
and patience of the engineer would be called into play, being by far 
the most difficult description of foundation works. ‘The treatment 
of the ground, whether the work be enclosed in a cofler-dam or 
lowered in caissons, was discussed, and the author devoted his con- 
cluding remarks to the consideration of a few practical details con- 
nected with his subject, of which piles and pile-driving formed the 
principal part. : : : : 

Discussion.—The principal points touched upon in the discussion 
were Dr. Pott’s pile-sinking apparatus, lateral pressure of saud, 
sheet iron piling, as used in the new Westminster Bridge, con- 
crete, &e. 
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ON THE RESISTANCE OF GLASS GLOBES AND 
CYLINDERS TO COLLAPSE FROM EX I ERN AL 
PRESSURE; AND ON THE TENSILE : AND 
COMPRESSIVE STRENGTH OF VARIOUS 
KINDS OF GLASS. 

By W. Farunarny, Esq., C.E., F.R.S., and Tuomas Tate, Esq. 
(Concluded from page 71.) 
Secrion V.—Repuction or THE Precepinc Resvuits. 
I. Generalisation of the Results of Experiments on the Resistance of 
Glass Globes and Cylinders to External Pressure. 
Let us assume— . 
P =the external pressure in pounds per square inch to produce 
rupture, 
D =the Hemet of the globe or tube, as the case may be, in inches. 
} == the thickness of the glass in inches, — ? ; 
= the pressure P reduced to unity of thickness, viz. 4 = 01 in. 
}, @, B, constants to be determined from the data supplied by the 


experiments. 
Then for the globes we assume 
> CR 
Pi <6 8 9% 16 Se ED 
bp 
and for the cylinders 
= Ce : ow 
~ DAL® Y 


where the exponent of the thickness is the same in both formula. 

Hence we tind for globes of the same diameter and also for cylin- 
ders of the same length and diameter— 

— log Pi —log Py (3) 
log ki — log hy 
Taking the results of Experiments I. and IL., we find « = 1°35; from 
V. and VII. we find @ = 133; from XI. and XIL. we tind a = 1°28; 
from XVI. and XVII. da =126; and from XV. and XIV. 
we find «=2. Hence we get r the of mean value of a, 
w=} {135 41.3 + 12841264 2} = 14. 

Again, the following f mula exables us to reduce the pressure P, 

of the cylinders as well .- of the globes, to unity of thickness, 


log p= log P— a log (00k). « (A) 
Making these calculations, we obtain the following tables of 
results :—— 


Taste VILI.—Reduction of the Results of Experiments on the 
Resistance of Glass Globes to Unity of Thickness. 


Pp. ) 
Collapsing pres- P reduced 
sure, in los per to unity of 

square inch, thickness. 


Number of 


», k. 
Diameter, | Thickness, 
experiment, 


in inches. in inches. 


“014 | 








5. 5°05 | 202 | 
il. 5°08 | “O18 410 | 
Mh. 4°05 | “022 470 | 
IV. 560 | 020 475 | 
7 8°22 | “010 35 } 
Vi. 8°20 “ole 42 

vil 8-20 | 015 60 


TAnLe IX.—Reduction of the Results of Experiments on the 
Resistance of Glass Cylinders to Unity of Thickness. 
— en oa 
P . | k. | Collapsing 
Number of | piameter,| Length, | Thickness, pressure, in 
experiment.) in inches. |in inches. | in inches. | Ibs. per 
! square inch.| 


p- 
P reduced 
to unity of 
thickness, 





85 | 27°36 














pis | 3°09 14 0-024 
XU. 2:08 14 0°032 103 | 20°23 
XIII. 325 | If 0012 17> =| 23°47 
XIV. 405 7 Ost 202 
XV. | 4:05 7 0-046 380 
XVI. 406 | 188 0-043 180 | 
XVII 402 | 188 O04 207 | 
XVI 398 | |  0°076 382s 
' ' 


Let D,, pr be put for the data derived from experiment 1; D,, po 
for the data derived from experiment 2, and so on; then we get from 
equation (1), 

log p, + log p. + log ps — (log ps + log p+ log p,) 

B= foe D, + log De + log 1) — log Dy + log Dy + log Ds) * 
_ log p: —log pr . (6) 
~ log D,; —log D! 

log pz + log ps + log py — (log ps + log pe + log p) (7) 

B= 15. D, + log D, + log D, — (log D, + log Ds + log D,) 

From equation (5) we find 6 = 3°43; from equation (6) we find 
fB = 3°25; and from equation (7) we find B = 3-56; and the mean of 
these values gives 

B=} (343 + 3°25 43°56) 


For the value of the constant C, we tind 


}-...---+-logp,)+ Boge Di + ....+logD,)+2a(8) 


©) 


34. 


logC = 4 (log 
whence we find C = 28,300,000, 
Substituting the values of «, 6, C thus obtained in the general 
formula (1), we yet 
P= (9) 


fics 
28,300,000 x 
D3+ 
which is the general formula for calculating the strength of flint- 
glass globes subjected to external pressure. In order to facilitate 
calculation, this formula may be written 
log P = 46518 + 14 log (100 k)—S34logD. . . (10) 
Calculating the value of P by this formula from the data of Ex- 
periment XXALLL, viz., D = 5 and & = ‘0125, we tind 
46518 + 1-4 log 1:25 — 3-4 log 56 = log 258, 
that is, P = 2581b. Now, this would be the crushing press re, sup- 
posing the globe to be flint-glass; but the crushing pressure piven by 
the experiment is 212 1b.; hence it appears that the resisiance of 
green glass to external pressure diflers very little from that of tlint- 
The following table will show how nearly formula (9) repre- 
periments on glass globes :— 


log P 


glass. i 

sents the results of the es 

Tarte X.--Results of Experiments on the Resistance of Glass 
Globes to External Pressure, 


Number of D. k by te ri- | by seal’ Proportional 
experiment, | ment. ). — by formula, 
} 
I 5°05 Old 292 202 0 
I. 50s | O18 410 408 —rs 
If. 4-95 or22 470 580 | +h 
BY. 6 020 175 3100 | —!} 
\ 8°22 old 35 35 0 
vl s2 “012 42 its +3 
Vil. 82 Ou 60 oly L 
Vill 40 ‘O24 900 1370 
IX. +0 025 900* 1450 
x 60 “059 1000* 1218 
XXII 5°02 0125 212 








* Remained unbroken. 





The lengths of the cylinders of Experiments XI., XIL, XIII. 
are the same, and their diameters are nearly equal to one 
another. The same observation applies to the cylinders of Ex- 
veriments XIV. and XV., and also to Experiments XVI. and 
<VII. In order, therefore, to reduce the pressures p to uniformity 
of diameter, we may assume, for such small differences, that D 


variesas—, These reductions being made, we may obtain the 


following Table :— 


TasLe X1.—Reduction of the Results of Experiments on Glass 
Cylinders to Uniformity of Diameter, &c. 














. D. .. | giclee 
Number 4 Diameter | Length | 4, unity of pdL 
a ataanlan in inches, | in inches. itkanes 
11, 12, 13. 3 | 14 | 24°81 1042 
14, 15. 4°05 | 7 40°63 1151 
16, 17. 4°05 } 13'8 22°67 1260 
18, 39 86| 4 22°33 1240 
Mean value of p L D = genes 
1173 


Here the continued product of the pressure, diameter, and length 
is shown to be very nearly a constant quantity, the thickness of the 
glass being the same, thatis for k= U1. Hence we have— 

»DL 
Gat 


ae. Fe ee 
Now the mean value of p D L is 1173, as shown in Table XI., and 

a = 1-4, as determined by equation (3); hence we tind— 
. 1173 


(11) 


17 740,000. 


Substituting these values of the constants in equation (2), we get 
(12) 
which is the general formula for calculating the strength of glass 
cylinders subjected to external pressure, within the limits indicated 
by the experiments, that is, provided their length is not less than 
twice their diameter, and not greater probably than six times their 
diameter. ‘This law of strength is precisely similar to that found 
for sheet-iron tubes. 

For convenience of calculation, this formula may be written— 

log P = 3°06923 + 1-4 log (100 4)—log (DL) . (13) 

The following table will show how nearly formula (12) represents 

the results of the experiments on glass cylinders :— 


‘ kis 
P= 740,000 03 + se te 


4 


Taste XII.—Results of Experiments on the Resistance of Glass 
Cylinders to External Pressure. 


Proportional 














, : | | P P 

Number of D le k by expe-| by for- error by 

i acca | | riment, | mula, formula, 
xt | 300 14 | 024 85 86 +3; 
xu. | 308 | 14 032 | 103 138 +4 
xu. | 3°25 14 | 042 | 175 192 +4 
XIV. | 405 | 7 034 | 202 227 + 
xv. | 406 | 7 046 | 380 351 —yz, 
xvi. | 4-06 | 13'8 | 043 | 180 161 —} 
XVIL | 4:02 13°3 | “064 | 297 234 —ts 
Xvi, | 393 | 14 076 | 382 361 —th 
XIX, 4°05 7 079 500 747 Unbroken. 
(34 42 | 2 055 120 138 +3 
XXI. 41 | 215 | °051 129 130 +y'5 
XXII. * 0455 | 125 107 —} 





Comparative Strength of Glass and Sheet-iron Cylinders subjected to 
an External Pressure tending to produce Collapse. 


The formula ef strength for sheet-iron cylinders, after reducing 
L to inches, is— 

helo 

LD° 


Now for cylinde rsof the same diameter, length, 
we find, by dividing equation (12) by the above— 
3 D 


P’ = 806,300 x 12 x 


and thickness 


“0764 
= cen nee GO 
r his (14) 
When k= ‘043, as in most of the experiments on iron, then, 
p 


i =; that is, in this case, the strengths of the two cylinders will 

” 42 

be nearly equal to one another. 

Il. Generalisation of the Results of the Experiments on the Resistance 
of Glass Globes, Cylinders, and Ellipsoids to Internal Pressure. 
Let D = the diameter of the globe or cylinder as the case may be. 

k = the thickness of the material in inches. 

a == the longitudinal sectional area of the material in square 
inches; thatis, in the direction of the line of rupture, or 
line of minimum strength. 

A = the longitudinal section in square inches. 

P = the bursting pressure in Ibs. per square inch. 

'{ = the tenacity of the material in Ibs. per square inch, 

Then we tind 


P= <; ieee @ 4 « & « ED 
PA 
ee T= ee (16) 


This 
theoretical deduction is fully contirmed by the results of these ex- 
periments, as arranged in the following table :— 


5 Bs . 
that is, _ is a constant for vessels of the same material. 
¢ 


lance XIIL.—Resistance of Glass Globes, Cylinders, and Ellipsoids 
to an Internal l’ressure 





‘ Value of | M. value 
LD. &, re | pA of ps. 
1. ) | 4 and 3°08 "Ol s4 3500 
2 ' 4 and3vs 025 | 93 3710 | 
3. 038 | 150 3950 | 
4. Flint-lass< | 4°5 and 4°55 “056 . 280 5650 4900 
5. | |} SL andd 12 | ‘058 | 1s4 4050 | 
6. | 6 059 | 152 3s7U | 
mY \ 4°05 and 7 079 282 | 4660 
8 4°95 and 5 022 90 4040 
1) . \ 195 and 5 020 85 | 5280 ) : 
. Green gl. - “ar : 1300 
10 4 and 4°05 Ols bd 4690 
ll ) ( ‘ and 4°03 vli 82 | 5150 ) 
12, \ | $2 and 4°35 On 120 5120 ) 
Ls } 4°2 and 4°05 021 | 126 6190 | 
14. . } 9 and o's wlb oo 6300 = 
15 Crown glo} g  and 63 020 | 86 bz90 «| f ON 
16. 41 and7 016 sO 6360 
17. | 4 and 7 O19 | 109 6900 





Hence we have the tenacity of glass,— 
Ibs. per sq. in. 
T = 4200, for flint-glass, 
T = 4800, for green glass, 
and T = 6000, for crown glass. 
The general equation (15) then becomes— 
Ibs. per sq. in. 
P= 4200 x S, 


© for gi lass 
a {ot green glass, 


for flint-glass, 


> = 4800 X 


P = 6000 x ro for crown-glass. 


For globes of uniform diameter and thickness these formule 
become— 
in, 


Dp’ 


Ibs. per sq. 


P = 16,800 x for flint-glass, 


, for green glass, 


D 


4 for crown-glass. 
D ’ 


P = 19,200 x 


P= 


24,000 Xx 


III. Generalisation of the Results of Experiments on the Tensile and 
Compressive Resistance of Glass. 
Mean tenacity (T,) of glass in the form of bars ; 
+ (2286 + 2540 + 2890 + 2540) = 2560 Ib. per sq. in. ; 
Mean tenacity (1%) of glass in the form of thin plates 
= } (4200 + 4800 + 600V) = 5000 Ib. per sq. in. ; 
T%,_ 5000 
T, 25607 
that is, the tenacity of glass in the form of thin plates is about twice 
that of glass in the form of bars. 
Mean resistance (‘T,) of glass to compression 
= $ (27582 + 31876 + 31003) = 30,150 Ib. per sq. in. ; 


2 nearly, 





oS t,.. 80150 = 11°8 nearly, 
T, 2060 ¥ 


that is, the ultimate resistance of glass to a crushing force is about 
twelve times its resistance to extension. 
IV. Mesistance of Rectangular Glass Bars to a Transverse Strain. 


Let /= the length of the bar supported at the ends and loaded in 
the middle. 
W = breaking weight in lbs. 
kk = area of the whole transverse section. 
D = the whole depth of the section. 
d, d, = the respective distances of the top and bottom edges from 
the neutral axis, 
z == the tensile resistance of the material in lbs. per sq. in. 


» = the compressive resistance of the material in Ibs. per sq. in. 
Then we have “ate’s strength of material ” equations (27) 
and (6)— 
Tid K T, d 
y—#. and = = —; 
w-3 yand gt = 33 
hence we get 
T,.T, K.D ,K.D 
= - > —= - . 
Wot-gee* TT: 
where the constant 
—t 2560 x 30150 


C=}. —= 


1, +7," $ 32710 3140 nearly, 


Substituting this value of the constant, equation (16) becomes 
K. 
> (18) 


W = 3140 — 
which expresses the transverse strength of a rectangular bar of glass 
supported at the ends and loaded in the middle, 


i 








THE WINANS STEAMSHIP. 
(From the Correspondence of the Scientific American.) 

On p. 412, vol. i. (new series) Scientific American, you published 
some extracts from the letter of the Norfolk correspondent of the 
New York Herald, in regard to the trial trip of this vessel upon the 
ocean. The following statement may not be uninteresting :— 

When the Messrs. Winans planned their ship, improvement seemed 
to have very nearly reached perfection in adapting to the use of 
steam those furms of nautical construction originally contrived for 
sails and oars. For inland navigation generally, the American river 
and lake steamers—for the commercial marine, the Collins and 
Cunard lines—and for war, the steam navies of France and England 
—had apparently accomplished everything in these directions, and 
upon this model, of which science and ingenuity were capable. Yet, 
while the time of transit was greatly accelerated, little has been 
done, comparatively, towards the ieclwate of safety, economy, and 
uniformity in the transportation of persons or property. Steamers 
still went down at sea, were destroyed by fire, or were cast upon the 
shore; and the length of their passages was still dependent, though 
in a much less degree, upon the same contingencies of the seasons 
that had impeded sailing vessels. As to economy, every new ship on 


| all the leading lines was made more expensive than the last. 
| Government subsidies became necessary to their existence. Without 


(at least) mail contracts, they ceased to be remunerative. Hf any 
great improvement was to be looked for, then, in these particulars, it 
was clear that it must be in a new direction; so, striking out 
accordingly, the Messrs. Winans adopted the form with which the 
public have since become familiar, especially through the illustrated 
press. Building their vessel wholly of iron, of a shape approaching 
a parabolic spindle, they obtained the greatest strength, with the 
least dead weight, from a given quantity of material, combined 
with the greatest economy of construction. Placing their pro- 
peller in the centre, transversely to the axis of the steamer (its 
hub, so to speak, being a drum of the same diameter as the 
latter), they were enabled to exert a greater and more uniform 
power in proportion to tonnage than had ever been employed 
before, and that was limited only by the character of the blades 
and the capacity of the engines. ‘The plan of construction 
thus adopted, besides its original economy, would, it was believed, 
attended also with i i 


| be economy in service; there being less 
| dead weight to be driven through the water, with a smaller 


| propeller. 


better lines, and less of that resistance which is 
occasioned by the hull and “top hamper” of ordinary sea-going 
propellers. While great speed might thus be anticipated, it was also 
supposed that it would be comparatively uniform—that, offering less 
resistance to the waves, the vessel would be less affected by them— 
that, instead of mounting and descending them, she would pierce 
them; and thus, having no occasion, even in the roughest weather, 
to “slow” her engines, her winter voyages across the Atlantic 
would be but little, if any, longer than her summer ones. Looking 
to safety, it was evident that, being built altogether of iron, and 
having no woodwork in the shape of decks and interior joinery that 
might burn, such a vessel could be made altogether tire-proof; while 
the facility with which water-tight compartments, in any number, 
might be introduced, would lessen the risk of loss of life from 
collision, or even wreck, to @ greater extent than had ever been 
accomplished. It was hoped, too, that the steadiness of the vessel, 
when at sea, in heavy weather, would go far to obviate one of the 
most disagreeable accompaniments of a voyage—sea-sickness. 

With the above-mentioned views, the Wimans steamship was com- 
menced; and on January 7, 1859, steam was first applied to the 
Since then she has been made the subject of constant 


cross section, 
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and carefully registered experiments. On her first trial it became 
evident, from the wave at her bow and the furrow at her stern, that 
she was too blunt—that there had been an error in lessening the 
radius of the section of the spindle as it approached the extremities ; 
the wave being where the change of curvature occurred. New ends 
were therefore constructed in lieu of the first, so as to give a uniform 
curve. The wave was now greatly diminished, and there was a large 
increase of speed. The ends were then further lengthened. This time 
there was no increase of speed, but the wave disappeared absolutely, 
and the vessel entered and left the water with scarcely a ripple even. 
The limit of improvement in this direction had evidently been reached. 
The true form of least resistance lay somewhere between the second 
and third lengthening of the vessel. The pitch, number, and shape 
of the blades of the propeller became also the subject of experiment. 
Change after change was made with improved results. As the pitch 
became coarser, the economical eflect was very strikingly improved. 
Further experiments in this regard are still in progress, and will be 
continued until, improvement apparently ceasing, the desired 
information shall have been obtained in this particular. The proper 
shape of the vessel and the best arrangement of the propeller, in its 
details, were naturally the most important considerations, and the 
experiments in regard to them have been most carefully made; the 
speed being measured by the buoys. in the ship channel of the 
Patapsco and Chesapeake Bay, the distances between which were 
furnished to the Messrs. Winans by Professor Bache, the distin- 
guished superintendent of the Coast Survey Oflice, and the experi- 
ments being repeated until no question existed as to the results. 
Experiments were also made with regard to every other matter 
which could in any way influence the plan of the larger vessel that 
the Messrs. Winans propose to build. While these were in progress, 
the predictions made by the scientitic press and by the public, both 
in this country and abroad, were tested most satisfactorily, and all 
unfavourable opinions, without a single exception, were ascertained 
to be unfounded. Still, the action of the vessel in a heavy sea-way 
was yet to be ascertained; and hence the trip to Norfolk, Here the 
anticipations of the builders were fully realised. The varying 
action of the waves (which operate to produce rolling almost wholly 
by their friction upon a vessel of this form having the same relation 
between the centres of gravity and rotation as this one) was 
apparently powerless to overcome the vis inertia of the steamer, even 
when in the trough of the sea; and when she was moving across 
it, the advancing or retreating wave, penetrated by the pointed 
beak below its crest, seemed not to have suflicient power to 
lift the vessel forward, but, rolling for some distance over it, 
gave way, as it were, and settled down to the right and to the left, 
rising some 8 ft. at the sleeve around the propeller, and elevating the 
steamer bodily upon nearly an even keel in proportion to the height 
of the watery mass, without producing any apparent tendency to 
pitch. During these experiments, two life-boats attached to the 
chimneys, near their tops, afforded a resistance to the wind; and 
when the vessel was in the trough of the sea, with the wind 
“ abeam,” these boats caused a steady list to leeward, proportioned 
to the violence of the gale, but never exceeding 10 deg. in the 
heaviest gusts, and amounting, at other times, to less than 5 deg. 
But for the lifeboats, there seemed to be every reason to believe that 
the list to leeward would never have exceeded that which was due 
to the pressure of the wind against the ventilator and chimneys. 
The steamer ran twice out to sea from Norfolk; and it was on the 
second trip that a gale from the northwest—coming unobstructed 
down the Chesapeake, and meeting the “ ground swell” between 
Cape Henry and Cape Charles—atiorded every opportunity to test 
the qualities of the steamer as a sea-going vessel. No variation in 
the movement of her engines was perceptible during the experi- 
ment; her speed was apparently the same throughout, she encoun- 
tered the waves without any sensible concussion or shock; she was 
steered by one man at the wheel with great facility ; and out of the 
many landsmen on board, not one was sea-sick ! 

So thoroughly satistied were the Messrs. Winans with the result 
of their experiments that they determined to add 200 ft., amidships, 
to the length of the vessel, to fit it up as a saloon with state-rooins, 
to multiply the water-tight compartments, and to otherwise prepare 
her for the purpose—put her at once in passenger service in some 
established route, in which, of course, she must work her own way 
into public favour and reputation. 

The parties who are equally interested in the experiments that 
have been made, and who are now engaged in carrying out the 
system, are Messrs. Ross and Thomas Winans, of Baltimore, and 
William L. Winans, of St. Petersburg, the result, after the original 
invention by the first two persons, is owing to joint discussion, in 
which no one has taken a more active part than the gentleman now 
in Europe, who has brought to the subject the suggestions of a large 
experience in all matters of scientitic and practical mechanics, and 
a fund of collateral information only to be obtained abroad. —B. 


THE MANUFACTURE OF IRON. 
WE resume our extracts from Mr. Jordan’s lecture on iron and iron 
ships noticed at some length in our Eastern Counties Correspondence 
of last week. In practice (continued Mr. Jordan), the size of pieces 
of iron is limited to those whose weight is not too great to be easily 
handled in the manufacture, and this is about 4 cwt. Above that, 
the extra pains and labour are charged for extra, by extra price. 
Further, the work upon large unwieldy pieces cannot be so well 
performed where tiie operations must be tinished at one heat, and a 
consequence follows, borne out by the tests of iron plates of different 
thicknesses. A j in. plate has been found equal to a 3 in. oak plank, 
for the ordinary purposes of shipbuilding ; but a @ in. plate is not 
equal to a 6 in. oak plank, but only toa 44 in. plank, plainly showing 
that the thicker plate is relatively weaker than the thin one. Again, 
speaking practically, I tind plates above # in. thick rivetted together, 
to give way at the rivetting in all long vessels, under certain con- 
ditions, showing that the strength of the rivetting done by hand to 
fail in plates above that thickness. Now, as the strength of a fabric 
is only equal to the strength of its weakest part, 1 hold that it is 
useless to pile metal into a ship, where its very weight is an incum- 
brance, tending to destroy its efficiency. It is better to double 
thinner plates. At the Mersey Forge a kind called puddled steel is 
being made, and vessels have been built of it. If the tables of its 
strength given us are correct, it is nearly double that of the gene- 
rality of what is called boat plate. If this be true, many tons in 
large ships can be dispensed with, to be replaced by cargo; and 
in these days of “ unrestricted competition,” this would be a 
boon of no ordinary kind. It is necessary, above all things, 
that a ship be tight, and this brings us to rivetting and 
plating. Rivetting and plating is the joining together of many 
pieces of iron, so that when they are all joined and fastened 
together they shall form the structure of an iron ship. Plating 
consists in the accurate fitting of the plates to each other, and the 
punching of the holes to receive the rivets, by which each piece is 
held to its neighbour; where the plates lap over each other their 
holes pass through the plates themselves; where they butt covering 
plates or straps are put over, having holes which grasp the ends of 
the plates: these are called strips or straps. ‘here are two styles of 
rivetting: the one kind is practised in London, the north, and the 
Clyde, and consists in putting into the holes a red-hot bolt or rivet, with 
a ready formed head, from the inside; this head is held in its place 
with a large hammer, by a workman inside called a holder-up ; two 
men, called rivetters, then beat up the point until it fills the counter- 
sink formed in the outside plate; this forms a sort of head-tlush 
with the outside plate ; at the same time, while the hot rivet warms 
the plates, the men beat them close and go on to the next. The 
second kind is the same as the first, with this addition:—After the 
men outside have filled the countersink, they hold a heavy hammer 
on the point, and the man inside beats the head and plates all round, 
closing everything tight. ‘This is Lancashire rivetting, and, if pro- 
perly done, will not only keep tight while the ship is adioat, but will 
stand a good deal of thumping to knock it to pieces. After the 
Tivetters have done, caulkers follow them, and drive the iron, with 
Suitable tools, into the seams, thus finishing the work. Supposing 
the labour required from the workmen be all properly done, the ship 





| shapes without fracture, aud sustain blows which destroy ordinary 





safely launched, masted, rigged, provisions on board, cargo properly | 
stowed, the tug-boat cast off, the pilot left, the vessel fairly out at | 
sea, if the ship be built—say according to Lloyd's rules, not larger 

than 500 tons to 600 tons, and not too long in proportion to her beam, | 
all is well. Nothing made to swim is as safe or as lasting as an iron 

ship, under every circumstance. If properly cared for, she will last 

—barring accidents—for an indefinite time. But let us take one 

of those vessels which the exigencies of commerce have forced 

men to adopt—a long, narrow ship, built according to’ the 

same rules as the former one, and what do we find? That, 

without touching the ground or meeting with any accident, 

the work they are called upon to do is almost too much for 

them. In some cases they have failed to continue what they were 

originally intended ; the consequence is, that much money is uselessly 

thrown away, much valuable time lost in mending these vessels, | 
where the proportionate increase in dimensions has been lost sight of. | 
It has been the fault of nearly every iron shipbuilder to place too | 
much faith in the material, and it is only of late years that anything 

would be heard respecting the necessity of attending to the engineer- 
ing considerations connected with this subject. Let us for one 
moment consider the nature of the material we have to deal with. 
The shell of an iron ship rivetted up is a very thin substance, com- 
pared with its extension, and this thinness makes such an extended 
surface flexible. To remedy this flexibility it has to be kept in 
shape at short intervals by frames, placed vertically, diagoually, or 
horizontally. These keep the shell in shape, and are connected across 
from side to side with beams, which carry also the decks, Depend- 
ing on the depth of the ship, one, two, or three tiers are necessary. 
These are necessary to keep the ship in shape while at rest and 
upright. When at sea, loaded with cargo, the positions are con- 
stantly shifting, sometimes down upon one side, sometimes upon the 
other, rolling about. Pitching bows under, with the stern in the air 
at one time, and heaving out her forefoot, while the sea perhaps 
breaks aboard, pooping her aft, All this while the pressure of the 
canvas, or screw, or paddle, or both, or all, has to be borne. In 
every direction, at each moment, every part of the fabric bears some 
strain or other. All these strains can be resolved into two, thwart- | 
ships and fore and aft. Cross, or thwartship, strains are sustained 
by beams and floors. Longitudinally by keelsons, stringers, and 
ties; and invariably the dimensions of these Jast should depend 
directly upon the length of the ship. This is a defect in many of | 
our engineers’ plans and in Lloyd's rules, and is a result of over- 
contidence in the material, when the increase of length is not | 
attended to. Circumstances, however, are forcing themselves upon 
their attention, and, no doubt, will soon work about a change more | 
in unison with the requirements of science. Various devices have | 
been proposed and adopted from time to time to remedy the defect | 
arising from the thinness of the material, and the consequent liability | 
to be pierced or torn by pressure or collision. This endanger 
the safety both of ship, crew, and cargo; and many vessels have beet 
lost from that cause. The tirst | will mention is the last proposed. 
1 mean the adoption of steel plates instead of iron, whereby the 
strength, with the same thickness, is doubled, or nearly so. It is 
claimed for this form of iron that it may be beat into all kinds of 
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iron. Cost is the only obstacle here, but this is being gradually 
reduced, and will, no doubt, for bilges, bindings, gunwales, and 
garboard strokes, be largely introduced. The next device 1 shall 
mention is the cellular system, partially adopted in the Great 
Eastern up to the water-line. This consists of a double skin, 2) ft. 
apart, divided into cells about 9 ft. or 10 ft. long by about 5 ft. wide. 
it any one of these places be injured, no further harm is done ex- 
cept to that particular cell. The objections to this plan are, that in case 
of leakage the water remains in the cell, rusting and destroying the 
fabric, and cannot be removed, or else communication must be made 
from each one to the pump well, to draw off the water, either by 
valves closing the apertures when the water runs off, or by open 
scuppers. The cost and liability to derangement is one great objec- 
tion to valves, and open seuppers are fatal to the cellular system. 
The room taken up by the double skin could not be atiorded in ordi- 
nary merchant ships. The third device is by dividing the ship otf 
into compartments, by partitions made water-tight; and this system, 
from its convenience for other purposes, such as keeping engine- 
rooms, forecastles, and cabins apart from cargo spaces, has been 
very generally adopted. Some time since | investigated this subject, 
and, taking the general custom of loading ships as a datum, I found 
that, for security during collision, grounding with a cargo, and 
sundry other ills that ships are heir to, not less than five bulkheads, 
dividing the ship into six water-tight compartments, were necessary 
to ensure safety. I will conclude by mentioning that an extensive 
series of experiments have demonsirated that, taking the strength 
of a plate equal to 100, a double rivetted butt is equal to seventy, 
and a single rivetted butt tifty-six; this proves the necessity tor 
double rivetting. Further, it has been ascertained that the 
strength of Yorkshire iron is equal to 62-000; Staffordshire, 55-000; 
Scotch, 50-000; Liverpool Mersey steel plates, 100°0u0; Jessop’s 
homogeneous metal, 114-000. Steel, or homogeneous metal, should, 
therefore, be used wherever greater strength is required. In ships 
of a large size, where the dimension generates elasticity capable of 
destroying the fabric, the principal matteris so to arrange the materials 
that they shall do the duty required of them. An instance will 
sullice to show the necessity of adopting the form that science has 
proved to be the best. A box-girder, 3U ft. long, between the points 
of support, and 28 in. deep, will require a weight of 180 tons to 
break it. Many of the forms of keelson put into ships at present, if 
hung in 30 tt. lengths, would break off at the joints without being 
loaded. The present time is one in which a vast number of minds 
are engaged solving the problems connected with the use of iron and 
its alloy, steel, to purposes never dreamed of before. It may be 
interesting to you to know that, with the use of the latest improve- 
ments, ships can be built and driven, carrying, along with them- 
selves, G0U tons of cargo 250 miles with 10 tons coal; and, not 
content with this economy, another has achieved the triumph of 
driving 1 ton of ship and cargo 20 miles with 1 lb. of coai. Now, 
my friends, it is high time such results were obtained, for already 
people talk of our coal becoming scarce in less than 100 years. 1 
would, therefore, call upon my countrymen to study with wisdom 
the light of science, and depend upon it some geme will ever be 
found ready to help the master to the object of his wishes. In con- 
clusion, I would draw the attention of the public to the revolution 
going on in the carrying trade of the country. A screw-steamer, the 
Venetian, came in upon Sunday three weeks, with about 2,500 tons 
of cargo, consisting of currants, hemp, &. On the Saturday 
following she left the Mersey with 2,600 tons manufactured goods 
for the Mediterranean. la tive days over 5,000 tons were handled 
by the aid of steam cranes, which are also applied to raise the 
anchors, and thus relieve the sailors from a monotonous, disagreeable 
duty. Wuring the lecture specimens of ore and of the various 
changes induced in the metal were shown, particularly the change 
from the granular to the fibrous state. ‘I'wo pieces were shown to 
show the necessity of looking to the quality of what is called 
malleable iron, One piece, an inch square, was shown, which broke 
without a blow, by simply striking it across the anvil; while 
another specimen of good iron, L in. in diameter, could not be broken 
by repeated blows, which bent 1t double without a fracture. Speci- 
mens of puddled steel from the Mersey forge were shown, bent 
double and twisted into various shapes without fracture, thus proving 
it a most valuable material for all shipbuilding purposes, where 
constant liability to fracture is daily incurred 





Coa in THE Unirep Srates.—The state of Pennsylvania, 47,000 
square miles in extent, produces more coal than all the other states 
of the American Union. ‘The shipments of coal, principally anthra- 
cite, from the different coal regions in Pennsylvania, except the 
western part of the State, amounted last vear to 7,804,000 tons, 
which, at 3°50 dols. per ton in the market would make its value over 
24,000,000 dols. Adding about 4,000,000 tons more, principally 
bituminous, for the western part of the state, and the value of the 





entire supply will not be far short of 35,U00,0U0 dols. 


NOTES AND MEMORANDA. 
WateER-cLosets were first made in 1815. 


Some of the Cornish engines raise a column of water 1,200 ft 
high. 

A ton of clay will deodorise about three tons of the solid matter 
of sewage. 

Tue pumping engine at the Great Wheal Vor has a cylinder 
100 in. in diameter. 

Tue sewers of London are about 1,500 miles in length. Some of 

5 
those in the City are 16 ft. in diameter. 

Tue tyres of some of the wagons driven over the tramway of the 
Commercial-road East are 9 in. in width. 

In India, the seed sown for wheat crops yields six-fold; rice, 
nine-fold ; and oilseeds, twenty-six-fold, 

Tue Fleet-street sewer was built in 1668, and that in Ludgate- 
hill is believed to have been built a little eaclier. 

In the daguerreotype, the dark parts are the iodide of silver, and 
the light parts an amalgam of silver and mercury. 

Tux thick matter of cesspools and stagnant sewers requires about 
gijth part of its weight of chloride of lime to deodorise it. 

CAuivorNIA gold is an alloy, 1,000 Ib. generally consisting of 
about 500 Ib. of gold, 100 Ib. of silver, and the remainder of other 
metals. 

A NAvuTIcAL mile is divided into 10 cables of 10) fathoms each. 
The fathom, in England, is 607574 ft.; the nautical mile being 
6,075} ft. 

Tue hard metal irridium, which is used for tipping the3points of 
pens, is worth, when pure, £24 an ounce—more than six times as 
much as gold, 

Tne aew material, Adamas, is the result of a prolonged calcination, 
at a nearly white heat, of silicate of magnesia, as talc, steatite or 
soapstone, or serpentine. 

In driving a 4 ft. fan at 1,500 revolutions per minute, the tips of 
the blades move with a velocity of 213 miles an hour. This speed 
is not an uncommon one, 

Tue point of fusion in cold-b!ast furnaces may be taken as 2 ft. 
above the tuyeres, whilst in ho:-\!ast furnaces the iron melts at 
about 6 in, above the tuyeres. 

Tue population of Ireland was lesa ia 1851 than in 1821, the 
number of inhabitants at the former period having been 6,551,970, 
and at the latter, 6,801,827, 

In the tlue-plates of American boilers internal tlanges are turned 
on the plate for tubes as sinall as 5 in. in diameter—a test which 


| only very tough iron would bear. 


From Professor Barlow's experiments on beams, it appeared that 
the strength of the skin of bars of British cast-iron was about 2} 
times greater than that of the interior. 


Tux plates of a boiler which lately exploded at Tipton, had bo- 
come very much reduced in thickness, and on one place for a space 
of 6 in. in width the thickness was only g4yth inch, 

Gass gauge tubes for steam boilers are hardly used in the United 
States. Gauge cocks are still relied upon, and occasionally as many 
as seven are applied at different levels to a locomotive boiler, 

A vorTABLE engine was worked at the Salisbury Agricultura 
Show in 1857, at a pressure of nearly 300 Ib. per square inch, and at 
an expenditure of fuel of but 1} lb, of coal per horse-power per 
hour. 

A mixture of ths hot-blast Scotch iron, {th hot-blast hematite, 
and Ath selected cast scrap, was found to produce very strong cast- 
ings when adopted for girders in warehouse tloors at the Liverpool 
Docks. 

No person is believed to have ever been struck by lightning whilst 
in a railway train, steamboat, iron building, or iron ship. Telegraph 
© erators have never been struck by lightning, whilst working with 
the wires. 

In the comprehensive experiments made by Mr. Robert Stephen- 
son, upon dilierent varieties of cast-iron proposed to be employed in 
the High Level Bridge, hot-blast iron was found to have nearly the 
same strength as cold blast. 


ALruovuGn steel is believed to be harder and stronger in some 
proportion to the amount of contained carbon, cast-iron, when it is 
very rich in carbon, is soft like plumbago, will break by its own 
weight, and may be cut with a knife. 


Tue average production per acre of clean Indian cotton is but 
90 1b. To raise 2,350,000 bales of 450 Ib, each, the quantity now 
imported annually at Liverpool, would require, at this rate, the 
cultivation of 11,750,000 acres or 18,360 square miles of land. 


To estimate the height to which a jet of water will be thrown 
from a tire-engine, or from a fountain, the velocity of the issuing 
stream in feet per second must be first ascertained. This being 
divided by eight, the square of the quotient wiil be the height to 
which the jet will be projected. 

Tue last reduction of 25 per cent. made in the fares of third-class 
passeugers on the West Coast portion of the Brighton line, and the 
improvements made in third-class carriages, produced in the last 
half-year, the large increase of 600,000 in the number of third- 
class passengers, and of £26,000 in the receipts. 

KNow1NG the head of water flowing through a straight pipe, the 
quantity discharged in cubic feet per second may be found as 
follows :—Multiply 1542133 times the fifth power of the pipe’s 
diameter in feet by the head of water in feet, and divide the product 
by the sum of the pipe’s length and tifty times its diameter; the 
square root of the quotient equals the quantity required, 








A conresponpEnNt of the Jimes states that live or six years ago, 
in the Commune d’Ecully, in France, two men were buried alive in 
a well by a fall of loose earth, and that after twenty days one of 
them was taken out still alive, having survived the want of air, 
light, and food, throughout this long period, in addition to the im- 
possibility of moving and the presence by his side of the dead body 
of his unfortunate companion for a considerable portion of the time. 





In the year 1859, the births of 689,058 children were registered in 
England and Wales. During the same time the deaths were 
441,249. ‘The births, averaging 1,859 daily, were 680 more than the 
deaths. The natural increase of population in the United Kingdom, 
for the year 1859, is believed to have exceeded 1,000 daily. During 
the year 120,432 emigrants sailed from our shores, of whom about 
40,245 were English, 12,077 Scotch, 62,841 Irish, and 5,209 were 
foreigners. 






Oxe rule by which to obtain the head, in feet, required to 
produce a given velocity of water in feet per second, in a stra 
pipe, is as follows: —Multiply the length of the pipe in feet by the 
square of the quantity required, in cubic feet per second. To this 
product add the product of fifty times the pipe’s diameter in feet 
multiplied into the square of the required quantity per second, 
The sum of these products is to be divided by the product of 
1542°133 into the fifth power of the diameter; the quotient will be 
the head in feet. 





BoiLeR-scaLe has been successfully removed in the following. 
manner:—One door of the boiler is taken oll, A steam-pipe con- 
taining highly superheated steam is introduced; the steam acting 
upon the saline deposits on the surface of the tubes, and other parts 
of the boiler, expands and disengages it from the several parts. 
After this the boiler is again tilled with water, and steam got up in 
the usual manner, aud keptup for a few hours, and on afterwards 
blowing off the boilers they are found to be as tree from scale as 
when first made. 
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GUY’S TRACTION-ENGINE. 


Tus engine, the invention of G. Fuller Guy, differs from those in use 
at present in the tractile force being applied to the raad by means of 
an endless chain or band, properly defended and strengthened, pass- 
ing over the driving-wheel and a small double wheel in front of it ; 
a portion of the band equal in length to the distance between the 
points of contact of the wheels and the ground is thus extended upon 
the road, and the motion given to it by the driving-wheel propels 
the engine. A great hold is thus obtained upon the road without 
injury to it by tearing it up, or otherwise ; on the contrary, its 
action would be beneficial, as it would be that of a roller, while upon 
ploughed or soft ground the extent of surface would prevent the 
wheels from sinking. 








The illustration shows a side elevation of the engine adapted for 
agricultural or other purposes, with the driving-band attached. a, a, 
is the chain or band, which differs in principle from the endless 
railway, or slippered wheel, in being continuous, and not remaining 
still upon the ground while the wheel rolls over it, but acting like 
a strap upon two drums, and thus, while propelling the engine at 
any velocity, would, by its steady motion, avoid all the jerks and 
friction incidental to the former, while its tractile power and 
hold upon the ground would be very great, owing to the large 
surface exposed. 6, 6, the driving-wheel. c, one of the small 
wheels which serve to extend the band upon the ground; 
these are two wheels of the same size upon the same axle, 
set sufliciently wide apart to allow the driving wheel and links 
to go between ; their axle is set upon a spring, and moves in a slotted 
bearing, curved in an are of a circle of which the axle of the driving 
wheel is the centre, and capable of being raised when the chain is 
not required by means of the screw d. e is a steam chamber over 
the smoke-box, having a pipe connecting it with that over the fire- 
box; the purpose of this arrangement being to prevent explosion 
from the boiler tubes becoming heated from exposure when travel- 
ling on inclines, the cylindrical tubular boiler being set low and kept 
constantly full of water; f is one of the cylinders of the steam 
engine, drum, &c., as adapted for agricultural purposes. The engine 
being driven by a cogyed wheel attached to the driving wheel and 
yearing into a pinion on the shaft of the steam engine, should the 
engine be required for traction only, the cylinders may be placed on 
alevel with, and counected directly to, cranks on the axle of the 
driving wheel as in the ordinary locomotive ; g is the steering wheel 
actiog upon the axle of the front wheels by means of an endless 
screw, for the purpose of guiding the machine, or it may be arranged 
in a similar manner to the screw helm of a ship; 4, is a guard to 
prevent the mud, &c., from being thrown on to the working parts 
of the engine. 





Vig. 2 is a portion of the band seen from above, to show its con- 
struction; 6, 6, are blocks of wood shod with iron plates, and linked 
together by links and staples ec, c; d, d, are pieces of iron bolted on 
to each block to defend it from the action of the driving-wheel ; the 
extremities of these irons are made diagonal in order to lap over the 
interstices of the blocks of wood; the portions of the blocks exterior 
to the links should also be protected by means of iron plates from 
the action of the small double wheel. The above form of band may 
be altered or modilied to suit cireumstances. A reserve of water and 
fucl may be carried by the engine in tanks, &c., in the ordinary way, 
the innovation being in the application of the band for the purposes 
of traction, and the steam chambers to provide against heating of 
the tubes when travelling on inclines, 


BARCLAY’S STEAM HAMMERS, 


PATENT DATED 22ND JuNE, 1859, 







arrangement of a steam hammer, the inveation of Andrew 
clay, ot Kilmarnock, well adapted for the heavier kinds of work, 
hown in the partially sectional elevation, Fig. 1. In this modi- 
fication the hammer is attached to the lower end of a heavy hollow 
or solid ram, which forms a species of elongated piston traversing 
up and down in the steam cylinder. A is the sole plate, B the 
hammer block, and C the standard. The cylinder D is formed in 
two parts. which are bolted together; within this cylinder the piston 
or ram E works in the manner of an ordinary piston; it is, in this 
modification, hollow, the upper extremity being closed by a flanged 
metal dise, ‘To the lower extremity of the piston is attached the 
hummer by which descends on to the anvil G beneath it. At the 
upper part of the lower portion of the cylinder is titted che metallic 
packing H, within which the piston FE traverses steam-tight. There 
are also two vertical feathers or projecting ribs I cast on the lower 
part of the enlarged portion of the piston; these parts are shown in 
the transverse section of the cylinder and piston, Fig. 2; this section 
is taken across the line 1 and 2, Fig. 1. The feathers I slide up and 
down in the vertical guides J, which are slots cut in the internal face 
of the cylinder, the metal being cast thicker at this part to allow for 
the recess. This arrangement of the feather traversing in its con- 
tiguous guide is to prevent the piston from turning round, and so 
deranging the working of the hammer. The steam-pipe K conveys 
the steam to the valve-chest L, and after being used it escapes by 
the pipe M. In order to obtain rapidity of motion in the slide- 
valve, combined with as little friction as possible, it is constructed 
on the equilibrium or balanced principle. The slide-valve N is 
arranged with two recesses O in the back of the valve, and to which 
the steam has access; the areas of these recesses are equal to the 
transverse areas of the steam passes P and Q, and they communi- 
cate with each other by the horizontal apertures shown. Another 
recess Ris also made in the valve, which recess is made to communi- 
cate with the external air, the area being equal to that of the exbaust 
port of the valve. With this arrangement, when the steam which is 
admitted to the cylinder is tending to force the slide-valve N out- 
wards, this foree is balanced by a corresponding pressure of steam 
on the recesses O ; so also, whe. the steam is escaping by the exhaust, 
there is a corresponding amount of atmospheric pressure on the area 
R, tending to keep the valve exactly balanced, or very nearly 
balanced. The high pressure steam passes down the steam passage 
(), and presses against the enlarged upper portion of the piston or 
ram E, and lifts it to the required height. When the steam is 
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allowed to escape from the underside of the piston, the shifting of the | 0 as to break joint as indicated by the dotted lines on the inner 
| circles in Fig. 3. Outside the rings t are placed two other rings u, 


slide-valve opens a way for it to pass by the passage P to the space 
above the piston, so that the pressure of the steam is now 
exerted upon the increased area of the upper side of the piston, 
and this force, which may be varied at pleasure, is added to 
the weight of the piston or ram. The gearing for actuating 
the slide-valve N is in this moditication somewhat differently 
arranged to the others that are hereinbefore described. The 
valve spindle S is carried up and connected to a cross-head T, 
to the extremities of which are attached two vertical links U; the 
lower ends of these links are jointed to the horizontal arms of two 
bell-erank levers V and W, which are fast to the horizontal shaft 
X; this shaft is carried in brackets cast on the standards C. The 
pendent arm of the bell-crank lever V is jointed to the bar Y, on 
which the tappet Z is fitted; this tappet is connected by a link at 
the back to the hand lever a, which is centred on a stud projecting 
laterally from the framing. By means of this hand lever the tappet 
may be traversed up and down the bar Y; there is a small pin pro- 
jecting from the inner side of the hand lever, which, upon being 
placed in either of the series of holes 4, retains the tappet in the 
required position. ‘The pin on the inner side of the handle projects 
but a short distance outwards, so that the spring of the handle is 
suflicient to release it when desired. The lower end of the bar Y is 
connected to the pendent arm of the bell-crank lever c, which is fast 
to the horizontal shaft d, that is arranged parallel to and in manner 
similar to the shaft X. The horizontal arm of the bell-crank lever 
¢ is attached to the link e, which is connected to one of the links U, 
which give motion, through the cross-head 'T, to the spindle S of the 
slide-valve, the other link U being connected in like manner to the 
bell-crank lever /; which is fitted on the further end of the shaft d. 
The upwardly directed arm of the bell-crank lever / is jointed to 
the bar g, on which is fitted the tappet A, the upper extremity of the 
bar being connected to the bell-crank lever W. ‘The tappet h is 
attached at the back part to the long vertical rod 7, which extends 








upwards above the top of the cylinder, where it is connected to a | - c . 5 ‘ 
| or other equivalent means, for effectually discharging any steam or 


laterally projecting arm fixed on the upper extremity of the screw k. 
The mechanical arrangement connected with this screw is for the 
purpose of contracting the steam-space above the piston Ey when it 
is required to shorten the stroke of the hammer. ‘The screw / works 
through a nut /, which is fitted and runs loosely in the evlinder 
cover; to the nut is keyed the spur-wheel m, and at the lower ex- 
tremity of the screw is titted the plunger x, which fits the cylinder 
D in a steam-tight manner. On the cylinder cover is cast a laterally 
projecting snug, in which the journal of the angularly disposed 


which are divided and arranged in like manner, and also arranged 
to break joint with the inner rings ¢. External to these packing- 
rings is placed a ring v, equal in depth to the two rings uw; this ring 
is tapped with laterally diverging screws, in which are fitted the 
adjustable screws w. ‘The screws are arranged in two tiers, so that 
each segment of the external packing rings is pressed inwards by 
its respective screw. An outer plate x encloses the whole of the 
bolts y, for securing which pass through the holes z in the ring v. 
The points of the adjusting screws w enter small countersunk holes 
in the rings w; the packing-rings are also made with small projec- 
tions which fit into corresponding grooves in the contiguous rings, 
so as to keep each segment in its pre-arranged position. 

A second moditication of this packing is shown in Fig. 4. The 
four segmentally divided rings 3 and 4 are arranged as in Fig. 3, 
but instead of the outer ring v, they are enclosed by two steel 
eccentrics, only one of which, 5, is shown. Each eccentric encircles 
one of the packing rings 3 and 4; the thicker part of the eccentrics 
being arranged in opposite directions. The eccentrics are tapped 
with internal screws, in which are fitted the tightening screws 6, 
the screwing up of which tightens each segment of the packing- 
rings; jam nuts may be applied to these screws, if required. 

A modification of this steam hammer is shown in Fig. 5. The 
cylinder D is of the duplex kind, the smaller portion being at the 
lower part; or the cylinders may be cast in two parts, and bolted 
together. The pistons E and F are either forged in one, or fitted on 
to the long heavy piston-rod G, to the lower end of which is attached 
the hammer H. ‘To prevent the hammer from turning round, the 
piston E is fitted with the two guide rods I, which pass through 
stuffing boxes J, or the improved metallic packings before described. 
In lieu of this arrangement, the piston may be titted with a single 
rod, which is guided in a vertical direction by passing it through a 
cross-head carried in vertical standards on the cylinder cover. At 
the lower part of the larger cylinder there is titted a clack-valve K 


water of condensation that may collect below the piston E. The 


| small quantity of raretied air or attenuated steam that may remain 


pipe M may be caused to flow into the cylinders between the pis 


shaft o rotates; this shaft has fast to its upper extremity the pinion | 


p which gears with the wheel m. The lower end of the shaft o 
carries a pinion, which isin gear with the spur-wheel p!. ‘This wheel 
is carried on a stud which projects through to the opposite side of the 
standard C, to admit of its having fitted thereto the hand-wheel g, so 
that this wheel may be in convenient proximity to the other hand-gear 
of the machine. Upon turning the hand-wheel g in one direction, the 
screw k and plunger » is caused to descend; the downward motion of 
the plunger contracting the internal capacity of the cylinder, and by 
means of the rod 7 serving at the same time to move the tappet / 
down the bar g. The effect of this movement is, that the slide-valve 
is actuated at shorter intervals, and the stroke of the machine 
proportionally reduced ; if necessary, the other tappet Z may also be 
raised nearer to the tappet A by means of the hand-lever a. The 
tappets Z and A are alternately pushed back by the rollers r, only 
one of which can be seen in the elevation; these rollers are titted on 
studs or a spindle carried in brackets projecting from the back face 
of the piston or ram. The reciprocatory movement of the piston 
moves the tappets back alternately, and through them actuates the 
slide-valve in the manner hereinbefore described. The backward 
extremity of the bell-crank lever V is prolonged beyond the link U, 
and fitted with a box-ended hand-lever s, so as to actuate the slide- 
valve by hand, if required. ‘The lower cylinder-cover is fitted with an 
improved arrangement of metallic packing to be used in lieu of the 
ordinary stuffing-boxes, which packing is also applicable to other 
parts of steam-hammers. 

Fig. 3 represents a plan of the arrangement of the packing. The 
piston-rod is encircled by two brass rings ¢, arranged one above the 
other; each riug is cut into three segments, and they are arranged 


between the two pistons is of no importance as regards the motion 
of the pistons. There is also a pipe L leading from the waste steam- 
pipe M, and entering a lower part of the larger cylinder; this pipe 
has a cock N fitted in it, by means of which steam from the waste- 
ons 
2 and F, to check, when required, their otherwise too rapid motion. 
The arrangement for actuating the slide-valve by means of 
the rollers on the back of the hammer H, alternately moving 
back the tappets, and so operating their connected parts, are 
the same as that hereinbefore described and shown in Fig. 1, ex- 
cepting that, in this case, both the tappets are moved by hand-levers 
arranged on the one side of the standard. The lower tappet O is 
connected by the link P to the hand-lever Q, which is keyed to the 
small shaft R; this hand-lever is retained in the required position 
by a pin on its face slipping into one of the segmental series of 
holes 8. The other tappet 'T is attached by the link U to a horizontal 
bar, which is also connected to the lever V; this hand-lever is carried 
loosely on the shaft R, and is held in the required position by @ 
spring catch or stud taking into the notches of the segmental rack 
W. To operate the slide-valve by hand a box-ended hand-lever is 
fitted on the prolonged extremity of the bell-crank iever X. With 
these arrangements the whole of the movements for controlling the 
= of the hammer are in convenient proximity of the operator's 
hand. 





Tue ALps TuNNEL IN SAavoy.—The following are some details as 
to the state of the works at the tunnel under the Alps on the Victor 
Emmanuel Railway :—The necessary buildings for the Bardonéche 
end of the tunnel are nearly completed. They are of very large 
proportions. The same works have been erected at the Modane, or 
Savoy end, but of a totally different design. Within the last two 
months, at Bardonéche, 2,000,000 of bricks have been made. The 
heading is being driven, as we have before stated, from each end, by 
the ordinary means: 820 métres have thus been carried on with arc 
sheeting to about two-thirds of that length.—Builder. 
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MILLS’ MANUFACTURE 


THE ENGINEER. 





OF KEYS AND GIBS. 


PATENT DATED 24TH JuNE, 1859. 
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Fia. 1 is a side elevation of machinery for manufacturing keys and 
gibs, according to the invention of James Mills, of Heaton Norris, 
Lancashire; Fig. 2 is an end view; Fig. 3 is a plan of the same; 
Fig. 4 is a plan of the die box; and Figs. 5 and 6 elevatiors of the 
same with the instrument to form the head. a is the bed plate, to 
which are fixed or cast the bearings for the driving shaft 6 and cam 
shaftc. The shaft 4 is furnished with the fast and loose pulleys b; 
and b?, and with the pinion J* and fly-wheel 6*; the pinion 0° gears 
into the wheel c!, fixed to the cam shaft c; dis the headstock bolted 
to the bed plate a, and secured by the stays d! to the bearings of the 
shaftc; to the headstock d is fixed the die box e, see Figs. 4 and 5, 
which is provided with a grooved steel plate or die ¢!, to contain the 
piece of iron or steel of which the key or gib is to be made; one side 
of the die e is movable and wedge-shaped, as at e?, Fig. 4. The 
headstock d serves as guide for the movable die or stamper,/, Fig. 6, 
which is recessed at the outer extremity, according to the shape of 
the head of the key or gib; the stamper is moved towards the key 
or gib by the cam c?, which is made with an antifriction roller 
acting on the head f' of the stamper, and it is drawn back by the 
cam ¢3 acting on the bridle f2; the stamper is prevented rising by the 
plate g, which is acted upon by the set screws g! passing through the 
age gz, which is held by the shoulders cast to the headstock, as in 
‘ig. 2. To the headstock d is also fixed the adjustable angular 
bracket A, the position of which is regulated according to the length 
of the key or gib, and this bracket is acted upon by the tail pin A‘, 
assing through a projection from the headstock. The wedge *, 
fig. 2, is to hold the piece of iron or steel of which the key or gib is 
to be made in the die ¢! while the head is being formed; this wedge 
is moved to and fro by the grooved cam c‘, which acts on one end 
of the lever ii, the other end fitting on a stud projecting from the 
wedge which is guided in the plate d2, cast with or fixed to the 
headstock ; the lever i; vibrates on the stud #2. The movable side 
e2 of the die box e! is acted upon by the grooved cam c*, which 
causes the end of the lever j to rise and fall according to the shape of 
the groove in the said cam; the fulcrum of the lever j is at j!, and 
the other extremity of this lever acts on the elbow lever j?, the 
vertical arm of which is jointed to the movable side e. 


The mode of operation is as follows:—The illustrations represent 
the various parts of the machine in the positions they occupy when 
the stamper /has compressed a head on the key or gib. The first 
operation is to liberate the key or gib; for this purpose the wedge i 
is drawn back by the cam c‘, the groove in which, acting on the 
lever i1, moves the lever into the position indicated by the dotted 
line in Fig. 3, and at the same time the cam 6 acting on the bridle 
J2 brings back the stamper /; the movable side e? of the die e! must 
now be moved into the position in which it is shown in Fig. 4, and 
this is accomplished by the groove in the cam c raising the right- 
hand end of the lever j, and consequently depressing the other end, 
thereby actiug on the elbow lever 72 and drawing out the side e, 
which, being slightly wedge-shaped, liberates the key or gib, which 
is then removed by the attendant; another piece of iron or steel of 
about the breadth and thickness of the key or gib required, heated 
at one end, and of sufficient length to allow for the head being 
jumped up or compressed, is then placed in the groove of the die e1, 
and the movable side e? is brought back to its original position by 
the action of the cam c° on the lever j ; the wedge i is then pushed 
home again by the cam c‘, thereby securely holding the piece of iron 
or steel in the die e!, while the head is jumped up or compressed by 
the stamper f; the adjustable bracket A also serves to hold the piece 








of iron or steel while the head is being formed; the operations then 
roceed as before. It is evident that double-headed keys or gibs can | 
e manufactured by the same machine. | 


Sourn Kenstycton Museum.—During the week ending February 
4th, 1860, the visitors have been as follows :—On Monday, Tuesday, 
and Saturday, free days, 3,903; on Monday and Tuesday, free even- 
ings, 3,036. On the three students’ days (admission to the public 
6d.), 1,298; one students’ evening, Wednesday, 993. Total, 9,230. 
From the opening of the Museum, 1,262,440. ~ 

Tue New Patace at Wesruixster.—£2,198,099 is the whole 
sum of money expended in the building, furnishing, lighting, and 
ventilating of the new Palace at Westminster, up to the 31st of De- | 
cember, 1859. This amount includes the cost of the additional site, | 
but does not include,—first, the cost of the decoration of the build- | 
ings with fresco paintings and statuary ; second, the expenditure for 
maintenance and repairs of the buildings and furniture; third, the 
current expense of the lighting and ventilating since these services 
came under the management of this department. 


Fires 1x THE Unitep Sratrs.—* Are you insured ?” is an inquiry 
which almost invariably greets the eye of the visitor to our large 
mercantile houses. It is placarded in large letters upon the walls of 
the store, as if to say, ‘‘ We have no confidence in merchants who 
do not —_ their stock well insured.” During the year 1859 the 
losses which have resulted from fires occurring within the United 
States cannot be estimated at less than 17,000,000 dols. There were 
forty-two fires during the year, each consuming property varying | 
from 100,000 dols. to 800,000 dols.—Scientific American. | 


issuing from the boiler through the passages G!, G%, ascends to the 
top of the chamber, and passing over the partit'ons Fi, F2, descends 
again to the bottom of the chamber, from whence it is conveyed to 
do its duty in the engine by the pipes I, I. The chamber being 

laced in the midst of the heated products in the chimney, both its 
inner and outer surfaces are heated, and this heat is imparted to the 
current of steam circulating within. The apparatus thus described 
applies to cases where two distinct marine boilers are connected 
together, and having, consequently, two distinct steam-pipes, In 
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RUSSELL’S WHEELS FOR PLOUGHS AND 
CULTIVATORS. 
PATENT DATED 22ND JuNr, 1859. 
Fic. 1 is a front view of a wheel constructed according to the in- 
vention of William Russell, of Leicester. a is the outer part of the 
nave; it is in the wheel shown cast in one piece, with the spokes of 
the wheel; it may, however, be connected with them in any con- 
venient manner. At a! a recess is formed to receive the end of the 
axle b. The other or back pari c of the nave is of a cup form, as 
shown, and has a hole through it at ci), through which the axle b 
passes; it is attached by bolts d, d, to the part a; ¢ is a boss or 











bushing of cast iron (or it may be other metal) fixed securely on 
the axle b, and fitting the interior of the piece c. Between the parts 
a and c a washer of leather (or it may be other suitable material) f 
is introduced, to make a tight joint; g, g, are other washers placed 
between the shoulder of the boss e and the interior of the cup piece 
c; the washer, which comes directly in contact with the shoulder of 
the boss, may conveniently be made of brass; a® is a plug in the 
piece a, which can be removed when it is necessary to apply oil to 
the working parts. The arrangement above described, as before 
mentioned, allows of the wearing parts being readily renewed when 
it becomes necessary. 


ROWAN’S SUPERHEATING APPARATUS. 
PATENT DATED 207TH JUNE, 1859. 
Fic. 1 is a transverse section of a superheating apparatus constructed 
according to the invention of William Rowan, of Belfast ; Fig. 2 is a 
ground plan of the same. A, A, is the upper part or steam space of 
a marine or other boiler, and B, B, the chimney through which the 
heated products of combustion escape to the atmosphere ; C, C, are 
two metallic cylinders placed concentrically one within the other 
with a ring D, D, between them at each end, thus enclosing between 
the said cylinders an annular steam-tight space or chamber; El, Ea, 
are partitions extending the whole length of the annular chamber, 
and dividing it into separate and distinct compartments; F1, Fa, are 
partitions extending from the bottom of the annular chamber to 
such a distance from the top thereof as shall allow sufficient passage 
for the current of steam between the top of these partitions and the 
top of the chamber; G; and Ge are ports or passages connecting the 
steam space of the boiler with the annular chamber; and H', H4, are 


corresponding ports or passages connecting the annular chamber | 


with the steam-pipes I, I, leading to the engine; J,J, are clearing 
doors, by means of which any deposit that may be formed in the 
annular chamber can from time to time be removed. The steam 








other cases, where there is but one steam-pipe, the passages Gy and 
H? are omitted, and also the partitions E', Ea; or otherwise the 
partition E! is made to extend from top to bottom of the chamber, 
and Fi, Fa, stopping short of the top as before described; and the 
partition Es is made to extend from the top to a short distance from 
the bottom, the passages H!, H2, being omitted, but the other two 
retained. The direction of the current of steam, after entering 
through G!, will then be over the top of F', under E®, over F*, and 
finally out through the passage G2. 


BODEN AND CLARK’S SUPERHEATING 
APPARATUS. 
PATENT DATED 25TH JuNE, 1859. 
Tue illustration represents a vertical section of a tubular boiler, 
with apparatus for superheating steam, and apparatus for heating 
the feed-water attached and fixed in the smoke space and up-take, 
the whole arranged according to the invention of John Boden and 
William Clark, of Southampton. a is the furnace; 6, the back 
smoke-box ; c, the tubes; d, the front smoke-box or smoke space; 
e, the up-take leading into the chimney; j, the steam-chest; g, the 
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| steam pipe for conducting the steam from the steam-chest into the 
superheating apparatus; A, the pipe of the apparatus; i, a thin steam 
space for conducting the steam to the bottom of the apparatus, 
where it is then divided amongst the tubes, and ascends to the top 
| of the apparatus, having been superheated in the passage from 
bottom to top, whence it is conveyed to the engines through the 
steam pipe &, after being superheated; j, j, are the tubes in the 
apparatus through which the hot gases from the boiler tubes rise 
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and pass through before escaping to the funnel. Therefore we 
employ for heating the feed-water and superheating the steam what 
heat would otherwise pass away as waste up the funnel. / is a pipe 
for receiving the water from the feed-pump, after which it ascends 
to the pipes m, m, and caused to travel forwards and backwards the 
entire lengths of the tubes, and finally descends by the pipe 2, 
through the pipe 0, into the boiler at the temperature of about 
212 deg., or boiling point. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


SURFACE CONDENSATION, 


Sin,—I regret much that Mr. Scott should designate my remarks on 
surface condensation as intended to assume for myself a perfection 
and self-satisfaction to which I have no claim, and I can only hope 
that your readers, generally, will judge me more leniently; it is 
certainly somewhat difficult to write on subjects one feels at home 
with, without b ing somewhat egotistical. I may add «lso, that I 
am the more inclined to speak strongly on what I conceive to be 
mistakes in designing surface condensers, because I have consider- 
able interests at stake, and it is well known that failures not only 
affect the parties immediately concerned, but also all those who are 
engaged in introducing similar improvements. 

High-pressure would have been introduced years ago, if it had 
not been for the recklessness of those who designed the boilers, and 
now, before we have any certain experience of the never-failing 
supply of fresh water, 100 1b. pressure is being introduced in sea- 
going ships, and generated in boilers that cannot work safely with 
salt water. 1 confess I have in past years made the same mistake 
myself, and, therefore, I speak feelingly. Within the last few years, 
a case occurred under my own observation, but in which I am 
thankful to say I had only a spectator’s interest. A fine ship was 
fitted with a surface condenser and high-pressure boilers, work- 
ing at 60 1b. pressure, but the latter were quite untit to be 
worked with salt water. The ship was bound for a foreign 
station; within a few days after leaving port, some little 
derangement with the condenser stopped the fresh water su ply, 
the boilers were worked for a time with salt water, and quickly 
rendered untit for further duty, being burnt through. The ship 
had to return to port, and the result was a heavy loss to all 
concerned. 1 saw the ship before she sailed, and told the owner 
that any defect in the condenser would be fatal to the boilers. The 
condenser was of simple construction, much more so than those now 
claiming public notice and obtaining patronage. I am quite aware 
this may be considered an exceptional case; but with the safety of 
human life and large property in the balance, who dares to say that 
too much caution can be exercised in introducing great changes into 
our steamship machinery 

I have to thank Mr. Scott for explaining that the condenser in 
the Thetis is not Mr. Craddock’s; its position, shape, and the 
adoption of the agitating principle, led me to infer that it was Mr. 
Craddock’s condenser, ouly moditied in detail. 

The very existence of an agitator appears to me to infer some 
defect in the condenser. If its use enables Mr. Rowan to use much 
less cooling surface than is necessary for other condensers, it would 
help to reconcile one to the complication; but I very much doubt if 
Mr. Rowan can do with less than 2 square feet per indicated horse 
power, a proportion | find ample to procure a vacuum of 25 in., with 
an air-pump one-half the usual capacity; and with an attenuated 
expansion even less would suffice. 

It is quite true | have never designed or worked combined engines, 
but one never knows what one may have to come to. My objections 
to the increased size of such encines have refercnee chiefly to their 
adoption for marine purposes, when the working pressure is under 
30 Ib., and the expansion consequently practically limited. 

One word more about the Thetis. Does Mr. Scott seriously think 
that the result of one or two hours’ working will satisfy any 
engineer that an indicated horse power has been obtained with 1 Ib. 
of coal ? 

In the prospectus of the new Mediterranean Steamship Company, 
in which the dividends are to be so large from the use of Mr. Rowan’s 
engines, in one page 14 1b. of coal is given, and on the next 
1018 Ib. per indicated horse power per hour—which is correct ? 
None of your readers, I think, who have devoted much attention to 
possible economies—so ably referred to in one of your leading 
articles some months ago—will doubt the possibility of realising the 
above first-rate results; but the question cannot certainly be decided 
by a trial of a few hours. For myself, 1 fully believe the Thetis is 
the most economical steamship that has ever tloated; but, whilst 
this must be admitted, it does not certainly follow that the plans 
and arrangements adopted will be permanently successful. Hall 
fitted many more than fourteen ships, and had some first-rate 
results for a continuous period of several years; the Bristol Channel 
system has been extensively adopted during the past fifteen years ; 
and yet neither of these arrangements will ever be generally intro- 
duced, in consequence of what some think unimportant defects. If 
they tnd it is right to judge the future by the past, it may be safely 
concluded, with reference to the introduction of surface condensers, 
that no amount of patronage will avail against needless risk and 
complication; and 1 am free to confess that on this point I am, 
perhaps, somewhat sanguine that 1 shall not be the least successful, 
because I have been more careful to ensure practical simplicity than 
theoretical perfection, 

Are Mr. Turner's essentials classed from actual experience, and do his 
remarks refer to his opinions or his practice? My own patents have 
been the result of, and not preceded, my experience. I can only 
reply generally to Mr. Turner's inquiries—that the ditlerences 
between the condenser I use and that of Hall's are such that | can 
obtain equel effect with less than half the size and cost, whilst the 
facilities for cleaning and repair are greatly increased—that the 
joints do not leak—that if they do, the presence of sali in the water 
is readily detected— that the loss from blowing-o7f, &c., is known for 
practical purposes sufliciently, either by the fall of water in the 
yauge-glass or by the amount of extra supply required to keep it at 
one level—that, if the condensing surfaces are ruptured at sea—(a 
very unlikely cireumstance with the simple construction 1 adopt)— 
repair can be quickly eflected without breaking steam or vacuum- 
joints. 

There cannot be the least possible objection to any amount of 
criticism if it proceeds from actual experimental knowledge, but it is 
impossible to satisfy objections that arise from simple opinion. 

In concluding the remarks replying to special points in the letters 
of your correspondents, I can assure Mr. Terner and“ V. P.” that 1 
have throughout taken their remarks in good part, and do not 
consider them in any way personal, 

Although I have written chiefly on surface condensation, it is only 
one link of the chain. I certainly place boiler engineering tirst in 
the general list of econorical essentials ; it does not follow, because 
1 do not devote my time to designing boilers for 800 1b. steam, that 1 
am therefore neglecting boiler economy. In_ this department alone 
we have a margin of 50 per cent. ia increased evaporative duty, to 
obtain which great changes must be made in our boiler designs: we 
have vet to learn how to obtain the heat, and what to do with it. 1 
maintain that in the ordinary marine boiler alone nearly double 
duty ean be obtained by improved designs and avoiding blowing- 
out; and this at once brings us down to about 2 Ib. inste 
then comes conservation and utilisation of heat and expansion. 

The introduction of high-pressure steam is only a question of time. 
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I difler from many in stating that it is neither safe nor prudent to | 


introduce high pressure into steamships until the supply of pure 
water can be thoroughly depended upon. Experience in surface 
condensation is meagre in the extreme. 1 have also a want of faith 
in extreme transitions in commerce or mechanics. Is it better to 
build a Great Eastern to provide for a large consumption of coal, or 
to lessen the consumption and make a moderate increase in the size 
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of the ship? Is it wise to jump at once from 20 lb. to 100 1b. to 
realise an extreme economy, when, as an introduction, we can obtain 
it approximately, at less outlay or risk, by improvements in well- 
tried machinery ? 

I am as firm a believer in the economy and ultimate adoption of 
high pressure on land and sea as any of your readers or correspon- 
dents; but I prefer for a while to do my best with the machinery we 
are all at home with; when the time comes I shall gladly work with 
those who are—and I believe successfully—designing boilers for 
high-pressure steam. J. FREDERICK SPENCER. 

London, February 7th, 1860. 

P.S.—Perhaps I ought to say that in speaking of “ V.P’s” state- 
ments as being inconsistent with sound experience, I only intended 
to convey the meaning that he had overstated hiscase. Air-pumps 
will, undoubtedly, be dispensed with when high-pressure steam is 
fully introduced; but as long as sea-water contains the present pro- 
portion of salt in it, surface condensation is, in marine engines, in- 
dispensable for economy. 





SCIENTIFIC REPORTS OF PATENT CASEs, 
Sirn,—Having unavoidably allowed a longer interval than I in- 
tended to elapse since the publication of my last letter, it becomes 
necessary to draw attention again to the distinction between the ordi- 
nary law reports and the proposed scientilic reports more specitically 
than would otherwise have been required. 

The present subject. however, is one in which it is peculiarly true 
that a right apprehension of its starting point will go a great way 
towards opening a clear view of the whole of it. I am, therefore, 
less scrupulous about troubling you with more remarks on the dis- 
tinction alluded to. ‘The point may be stated shortly thus:— 
Whereas in the ordinary reports the law takes precedence of the 
science, in the proposed reports this order would be reversed. The 
ordinary reports seem to be based on the assumption of the per- 
manency of the existing tribunal, and accordingly reflect the course 
of proceeding therein pursued; but the proposed reports are intended 
to be based on what would appear to be most required in aiding the 
new tribunal, which there is now a probability of our seeing esta- 
blished. The former relate to a state of things that, we trust, is 
passing away—the latter to a new era in the administration of 
patents which we believe to be dawning upon us. 

Lest anyone should think I am speaking too confidently on this 
subject, let me mention some indications of progress in this direction 
in the minds of persons exercising an important intluence on public 
opinion. We have long been familiar with the objections expressed 
by judges against the ordinary tribunal for trying the science in 
patent causes; but the assertion by such a distinguished equity 
judge as Vice-Ciancellor Wood of the precise point contended for 
in the constitution of a new tribunal is a sign of considerable pro- 
gress. After the recent discussion on Dr. Smith's paper on “ Science 
in our Courts of Law,” at the Society of Arts, the learned Vice- 
Chancellor is reported to have said that the question with regard to 
the appointment of assessors was the principal point to be considered 
in the paper; and then to have made the following important state- 
ment:—“ In the Court of Chancery the judges had the power to 
call in witnesses upon matters of opinion who might be regarded in 
some degree in the light of assessors, although they were not bound 
by the opinions so given. Any assessors that were appointed should 
be appointed on these conditions. He thought it might be beneficial 
in strictly scientilic cases to appoint assessors to sit with the judge, 
who should be bound to give their opinion in public, as well as the 
reasons upon which that opinion was formed; but he wished to see 
the responsibility always remain with one man. Let the judge who 
tried the case be responsible for the decision, but let him have such 
assistance in forming that decision as he could derive through the 
medium of an assessor.” 

Now, the words of such a man as Vice-Chancellor Wood are not 
likely to be disregarded, especially when, as in this case, the words 
themselves are of such intrinsic value. For what man of experience 
would assert a contrary opinion ? 

Then Dr. Taylor, on the same occasion, stated that he had brought 
the subject of an assessor sitting to assist the judge before the 
attention of Lord Wensleydale (another great authority), more than 
a year ago, and “ his lordship then expressed himself that he thought 
it was excellent in theory, but that it would be difficult to work out 
in practice.” The ditliculty alluded to related to assessors for 
ordinary judges going circuits to try both civil and criminal cases, 
but would not exist in the case of a special judge for patent cases 
tried in London. 

Dr. Taylor, also speaking from large experience, as a scientific 
witness, said, “ Scientitic men would then probably give their 
evidence with more caution and care. They would be careful how 
they made statements before persons whom they knew to be 
authorities on the subject; and he was afraid he must say that, 











trusting occasionally to the general ignorance of the court or the 


jury, evidence was sometimcs given which ought not to be put for- 
ward, and probably would not have been put forward in the presence 
of scientitic assessors.” 

Then, Mr. Webster's experience is undoubted, and it appears that 
“he approved of the suggestion of assessors.” He also added an 
important practical suggestion himself. In cases in which they 
required to have an assessor, he thought they ought to get rid of the 
jury. * * The assessors should not be permanent otticers, but scientists 
in a particular vocation, men selected either by the court, or, what 
he thought would be preferred in some cases, mutually by the parties 
themselves. A tribunal would thus be constituted which would 
combine in itself both judge and jury, the assessors having the same 
knowledge of science as the judge had of law.” 

I take the above to be some indications of the progress of in- 
fluent'al opinion in the direction alluded to, especially as I am 
inclined to doubt whether the reading of Dr. Smith’s paper would 
have elicited the same expressions of opinion from the same persons 
ten years ago. 

Assuming, then, the existence of such a tribunal, is it not reason- 
able to expect that it would be competeat to deal with the science of 
patent cases with much more strength and etlect than the present one, 
because it would have the power of ascertaining the proper limits of 
inventions? It would be capable of taking the precise gauge of the 
matters described and claimed in specitications. It would be able 
practically to recognise the axiom too often only professedly acted 
upon in courts of law—* There is no magic in words "—because it 
could take cognisance of the things referred to. 

Then the reports of cases adequate for the guidance of such a 
tribunal ought to show the scientitic facts in each case, not merely 
the allegations on one side and the other. Things should be shown 
in their accurate proportions, for, after all, the real difference between 
one “manufacture” and another (in the patent sense), in these days 
of comparative advancement in manufacturing industry, frequently 
resolves itself into a question of proportions. For this reason no one 
is an adequate judge of a patented invention who has not a prior 
knowledge of the facts to which it applies. and the amount of the 
knowledge, as well as the absolute necessity for its accuracy, are 
daily on the increase. 

Supposing, however, the facts of science in patent cases were 
brought out and arranged under leading propositions of patent law ; 
would they not be the means of giving great strength to the ad- 
ministrative capabilities of such a tribunal as I seem to see * loom- 
ing in the distance ?” 

lake, tor example, the ditticult questions arising on “ public user.” 
If the cases which bring out practical points, relating to the proper 
limits within which what has been done before the date of a patent 
have been held to atfect the novelty of a patented invention, were 
arranged in the manner suggested, would they not open up a vista of 
facts, yielding great facilities for the formation of an accurate 
judgment on many of the vexed questions now so feebly dealt 
with ? 

The same remarks also apply to the effect of prior specifications 
and other points, which will suggest themselves to your readers. 
Therefore, I will, for the present, leave the foregoing imperfect 











statement of the distinction between the ordinary reports and the 
proposed reports, and of some of the essential characteristics of the 
latter, to be thought over at their leisure. 

50, Chancery-lane, Feb. 9th, 1860. Wi_u1am Spence, A.I.C.E. 


THE PATENT LAW. 


Sir,—I am a patent agent, and have something to say partly in 
favour of, and partly against, the views of yourself and your corre- 
spondents on this subject. I may say that I never yet obtained a 
patent for an invention which I knew to be old; but 1 have obtained 
patents for inventions which afterwards have been discovered to 
have been previously patented. I always recommend my clients to 
make searches as to the novelty of their inventions before patenting, 
and have in many cases been able from memory, and without an 
extensive search, to point out a previous patent for an invention 
which my clients have thought to be new; and I can tell you, in- 
ventors, or would-be patentees, are not always grateful for such 
information. I have in very many cases been at considerable 
trouble, and had, perhaps, half-a-dozen consultations to show a 
would-be patentee that he had no invention to patent, without 
receiving a farthing for it. All patent agents do not do this, but I 
believe some do. I have a few clients who see the advantage of 
making searches previous to obtaining a patent, and who have paid 
considerable sums to we for making searches. On some subjects a 
search will cost as much and a great deal more than a patent, as the 
specifications of patents are now classitied. 

Some patent agents pretend, or are supposed by the public to 
be able, to give an opinion as to the novelty of an invention, from 
being in possession of some special or exclusive source of informa- 
tion. Now, it is time the public should know that a patent agent 
has no special or exclusive source of information (in general); he 
has to do as the public may do, search through the specifications of 
yatents and the works published by the Commissioners of Patents. 
f an inventor will make a search, he will be able to form an 
estimate of the labour required, and will see at once that a patent 
agent caunot make a proper search gratis. I wrote to a client and 
friend about a week since as follows :— 

“e © Mr. salled yesterday and asked me to make a search 
to see if your scheme was new. | told him I thought such a search 
would be extensive. * * * Searches are very laborious, and 
nobody likes paying for them; and I will not pretend to make a 
search as some agents do to get to take out a patent. It is time 
yatentees really understood what a search was, and they would no 
onger expect it gratis.” 

1am not at all in favour of Government examinations previous 
to the grant of a patent. In my opinion, the inventor or his agent 
(who must be paid for his trouble) can make far more satisfactory 
examinations, What is required is a proper system of classification, 
with indexes, such as Government examiners would and must have 
to do the business required from them. In short, what the public 
require is the Government system of examination, and all that would 
be required by that system, but minus the examiners. 

January 31st, 1860. A Patent AGENT. 








WILKINSON’S PRINTING MACHINERY. 
PATENT DATED 30TH JUNE, 1859. 

TuIs machinery is the invention of J. A. Wilkinson, of Brooklyn, 
U.S. The types, having notches and projections, are set up ina 
composing stick that is made with a curved bottom plate receiving 
the types, and when the required amount of matter has been thus 
set up the “demi-grab,” shown in Figs. 3 and 4, is made use of to 
transfer the types to a composing and proof cylinder B, Figs. 1 and 
2, for taking a proof as hereafter detailed. 

The demi-grab is formed of a piece of metal ¢, of a curve corre- 
sponding to the surface of the proof cylinder and types as composed, 
and 5 is a lip on said grab, and 6 is a sliding clamp formed with a 
thumb or grasping piece cl, and ec? is a similar piece on the grab. 
As the operator ‘akes the types in this grab, they are firmly held in 
place and transferred to the composing cylinder B. c? is the com- 
positor’s shield, by which the types can be pushed properly into 
place on the cylinder. 

The types are secured to the proof cylinder B by a movable head a 
and screw bolts, said types being formed with notches on one side 
taking projections on the side of those adjoining, the end types of 
the lines taking notches and grooves in the heads of said proof 
cylinders, or in column rings placed thereon. 

On the gudgeon 2, beneath the inking roller C, is a plate a! with 
a handle, and a limited motion is allowed by a binding screw 4 in a 
curved slot in the bed A. 6 is a composition roller on a stud in the 
plate al, and 6! is a roll of paper, and 3 is a weighted cord guiding 
the paper around the impression roller 4°, also moving on a stud in 
the plate a!. The operation is as follows :—Place ink on the roller 0, 
revolve the rollers C and 6 until the ink is thoroughly worked and 
evenly spread, then turn the plate a! until the roller 6 comes in con- 
tact with the type, there hold it by the binding screw 4, and revolve 
the type cylinder B and rollers C, 4, until the types are inked, then 
move the plate the other way, so that the roller 62 and paper are in 
contact with the types, clamp the same by the screw 4, and revolve 
the type cylinder and print a proof on the paper 6'. 

The types may be corrected on the cylinder D while standing in a 
vertical position, but, in order to facilitate correcting the types with 
those who prefer that the types lie horizontally, use is made of a 
stand a®, Fig. 6, having a horizontal gudgeon a3, over which the 
proof cylinder B is placed, and there retained by a clamping nut a4, 
so that any portion of the column requiring correction may be 
brought uppermost, and the whole cylinder held firmly, while the 
upper clamping segments dj are released by the screws 7, so that 
the upper portions of the types are loosened and can be corrected, 
while the lower ones are held firmly. By proceeding successively in 
this manner the whole column can be corrected. 

When the proofs and types are corrected, the types are to be 
transferred to the main cylinder, D or D!, by means of a cylindrical 
grab that sets over and takes the whole column of types, and lifts 
the same in such a manner that they can be lowered on to one of the 
maiu cylinders, or stacked up cylindrically, to be applied to the 
type cylinders in the proper manner when required. 

2nd. The type cylinders are so fitted in the press, as hereafter 
described, that they can be taken out by a suitable block and fall 
for the purpose of changing the forms or washing the types. To 
perform this washing operation use is made of a box or trough, 
Fig. 5, having open journals, into which the type cylinder is laid, 
and revolved by a belt slipped around its shaft. The trough is to 
be tilled with an alkaline solution, and it is found practically that 
the reyolution of the cylinder in such solution removes the ink 
without the least injury to the types. The cylinder can then be 
rinsed off by being revolved in a trough of clean water; thus the 
whole operation is performed without manual labour, and without 
injury to the types by brushing as now usual. 5 

Figs. A, B, C, show some improved forms of blocking; in Fig. A 
the ring a is to pass continuously around the cylinder, and be pro- 
vided with notches and projections as aforesaid; and a® are blocks 
set in between these rings, having overhanging ends that set up 
against each other, and where turned or dressed off to the proper 
point form a continuous smooth surface to be engraved upon oF 
otherwise made use of. The Fig. B shows a column ring a’? and part 
of a block as at the head of a column; and Fig. C shows the manner 
in which pages of a book may be inverted upon the cylinder in order 
that the printed sheets may fold up properly; in this instance a®, a’, 
are the rings around the cylinders that are between the respective 
pages of types; a'® and ali are intermediate rings, segments, OF 
blocking pieces, formed with grooves and projections, or with two 
grooves or two projections upon opposite sides, according as circum- 
stances require, so that the types are perfectly secured in place, and 
that regardless of the fact that the projections stand in re 
position from the pages being inverted on the form. ae 

For convenience, in out a portion of the matter while in 
the press, or after remo from the same, there are pro 
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clamping segments di, Figs. 7 and 8, acted on by screws 7, that pass 
through the permanent heads d of the cylinders, whereby the desired 
amount of types can be removed where uppermost on the cylinder 
by loosening one or more of these segments d!, and sliding the types 
sideways by inserting a thin piece of metal. This device is also 
applicable to the removal of whole columns, where they run parallel 
with the axis of the cylinders. 

‘The printing press itself, Figs. 9,10, and 11, is mounted in the 
frame Pot suitable size and shape to receive the parts, and the roll 
o paper E to be printed on is, for convenience, mounted in a carriage 
£1, on which it can be rolled up to place in the press; said paper 
may be left sufficiently damp for printing while being made, or 
may be dampened and rolled up, or it may be wetted while passing 
from the roll to the press, if sufficient length be allowed for the 
paper to travel in reaching the impression or type cylinders. G is a 
fly-wheel or pulley on the shaft 8, by which motive power is applied 
to the press; it is preferred that the cylinder H that surrounds this 
shaft 8 be fitted as a shear, so as to cut off the paper when printed, 
as hereafter described, because of the power required for this purpose. 
From the shaft 8 the power is communicated through the gear 
wheel e and pinion e! to the wheel e? on the shaft 9 of the inking 
cylinder I, thence the pinion e® connects to the wheel e¢* on the 
shaft 10 of the type cylinder D!, which gives the second impression 
on the paper as it passes between the types and an impression cylin- 
der K! on a shaft 15, with a gear e!® to the wheel e4; e° is an inter- 
mediate gear-wheel on a shaft 11 to the wheel e®, on the shaft 12 of 
the first impression cylinder K; e7 is a gear-wheel on the shaft 13 of 
the first type cylinder D; ¢ is a pinion to the wheel e’ on the shaft 
14 of the ink cylinder 1). The shaft 11 may be provided with fast 
and loose pulleys D, and the power applied at this point instead of 
the shaft 8. The cylinders H, I, I', D, Di, K, and K), all being of 
the same circumference, and having wheels e, €*, e+, e®, e”, e®, and el”, 
of the same size and number of teeth, revolve in perfect uniformity, 
each making the same number of revolutions, and the teeth being 
properly marked when the parts are set correctly, the press must 
work with a correct register on the impression, and the paper be cut 
off at the proper place between the sheets. 

The type cylinders D, D!, are constructed and receive the types 
either in columns running around them or parallel with their axes, 
or composed into pages, or receive stereotype plates, engravings, 
blocks, or other articles now usually applied with flat forms of types ; 
in all instances the types are locked together longitudinally of the 
cylinder, by notches and projections, and each cylinder is to be of a 
circumference corresponding with the length of sheet to be printed 
and constructed, as shown in Figs. 7 and 8. 

3rd. The cylinder K is provided with an apron or tympan sheet f, 
passing also around the cylinder K2 that is set in adjustable bear- 
ings 16, so that said tympan can be kept tight. The continuous 
sheet of paper travels from the roll E through the press, as shown 
by dotted lines, passing in on the tympan sheet or apron /, thence 
beneath the first type cylinder D, and then over the second type 
cylinder D!, and away by the shear cylinder H. If, however, the 
paper passed in a straight line between the different points it 
would buckle, twist, and run into folds, and the slightest irregu- 
larity continuing to increase, the impressions become spoiled and the 
press obstructed ; this arises mainly from the paper being damp, and 
easily diverted from its course. ‘To keep the paper in a truly correct 
position, it has been found that arches or curved bridges of sheet zinc, 
inserted between the different parts, give direction (o the paper and 
cause the same always to draw through in a smooth and even 
manner ; g is the first arch beneath the apron or tympan sheet 7; g1 
is the arch between the two type cylinders, and g? is the arch be- 
tween the last type cylinder and the shear H. The arches may be 
formed as shown in Fig. 12, with slightly diverging ribs or grooves, 
so that the act of drawing the paper over the same extends it width- 
ways, carrying out any wrinkles that may have arisen from the 
dampening or otherwise; the arches may all thus be grooved or 
only the first ones, or an arch of this character may be applied to 
Straighten out the paper after being dampened, or before it passes 
on to the apron /, or under any other circumstances wherever avail- 
able. It will be apparent that these arches will effectually prevent 
paper or similar material buckling or wrinkling while passing from 
one point to another, and that these same arches will act without 
the diverging grooves or ribs, but with them they tend additionally 
to straighten out the paper by spreading it widthways. 

4th. F! is an upper frame hinged at 17 to the main frame F, and 
carrying the impression cylinder K! in the boxes 19 which are adjusted 
by keys and set screws so that said cylinder and its tympan sheet 

Jishall press uniformly on the type cylinder D!; said frame F) also 
carries the inking cylinders 1, and ink rollers hereafter described, so 
that, upon lifting this frame F! up by means of a suitable fall, the 
type cylinders D and D!, are entirely uncovered and can have the 
types partially altered while in their place, or said cylinders can be 
entirely lifted out of their open journal boxes 18, by a tackle and 
crane, or other convenient means, and the form; of types changed 
thereon or washed off. In order to throw off the impression instantly, 
in case of any obstruction, there is a cross shaft h, with eccentrics or 
cams hl, and handles A’ at each end of said shaft, whereby it can be 
partially turned, so that said eccentrics will raise up bolts 20, under 
the front end of the frame F!, and lift the same, which operation 
raises the ink rollers off the type cylinder D, and relieves the pres- 
sure from the cylinder K!, thereby (throwing off the second im- 
pression; and the first impression is thrown otf simultaneously, for 
the cylinder K is lowered by lifting the levers 4? as the bolts 20 are 
raised, which permit the journals of said impression cylinder to de- 
scend. The reverse movement takes place upon lowering the frame 
F! when the bolts 20 press down the outer ends of the levers h? by 
the weight and leverage of the parts, and raise the cylinder K again 
up to its place. Set screws A® are provided to prevent the bolts 20 
and levers A?, giving too much pressure between the cylinders 
D and K. 
5th. The tympan sheet fi is an endless apron of any desired 
length passing over a roller K3, the object of this being to prevent 
any ofi-set from the tympan on to the upper printed surface of the 
paper, because the distance that said tympan moves allows any ink 
that may have adhered thereto from the first impression to set or 
partially dry, and, if necessary, sheets of paper can be attached to 
the tympan to receive such surplus ink, or the tympan can be cleaned 
while in motion by a revolving brush and chalk or powder, or be 
conveyed away a sufficient distance to allow for washing in a trough, 
and drying by heated rollers as it passes through between the same. 
The means for applying ink to each of the type cylinders 
D and D', are substantially the same, and consists of the cylinders 
I and I! aforesaid, to each of which a worker i‘, and vibrating 
roller i aré applied, to the latter of which an endless screw and 
stationary button are fitted, to give end motion to said roller i, 
to spread the ink evenly on said cylinders I, 1. The ink is sup- 
plied to the respective cylinders I and [}, from the troughs / that 
are attached to the frame F and adjusted by bolts and slots. In each 
of these troughs is a roller /2, titted in fxed journals, and U! is a 
roller beneath geared to /2 and revolving in the ink as shown, so that 
the ink is brought up on the roller “, and a certain amount passed 
through between the rollers /i and /, according to the space between 
the said rollers as regulated by the set screws 2! shown in Figs. 13 
and 14, which are a plan and end view of said ink trough and rollers, 
The ink is taken from the roller 22 by means of the rollers ds and 4 
the latter of which is termed the fly-roller that is in contact with 
the cylinder (I or 11), and the former is termed the “ mop roller.” 
These rollers, 1s and 4, are mounted in journals x2, x, that are made 
with slots and attached by screws to the ink trough, and the rollers 
themselves are adjusted by screws applied to their journals, so that 
they do not press on to the roller 2, but revolve by the contact of 
i with the cylinder I, while the ink rollers 1: and /: are revolved by 
& motion applied to the latter by a bevel wheel and pinion 22, on a 
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shaft 23, at the other end of which is a pinion, taking a worm on the 
shaft 11 for one of the ink troughs, and the shaft 9 for the other 
2, hence bring up a regulated supply of ink 
at the speed of the types, and 
on the cylinders I and h, and 


Fy aa rollers i, 
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the ink is distributed to and worked 





thence passes to the composition rollers, as next set forth. The first 
type cylinder D is inked by the composition rollers i, i, i, that are 
set in adjustable bearings 2, on the inside faces of the frame F', and 
said adjustable bearings; each are fitted on to a rib on said frame, 
and attached by a screw as seen in Figs. 11 and 15, and each bearing is 
provided with a sliding journal box and set screws i, so that each roller 
is adjusted to take a proper bearing on the type cylinder. The ink 
is carried from the cylinder I to these composition rollers by the 
rollers k and k', k!, A}, that are set in bearings 42 that are attached 
by screws to the frame F! in such manner that, by loosening the 
said screws, the boxes will turn and allow each roller (4!) to settle 
down with a complete bearing on each side against the composition 
rollers #, then, by screwing the bearings &* firmly in place and 
slightly turning the screws 4%, the rollers are allowed to bear 
entirely against each other, but not with too much pressure; a 
strap 21, passing from one end of the ink cylinder I, beneath the 
roller 4, and over the ends of the rollers &! back to the cylinder I, 
gives rotation to said rollers 4! and inking rollers i, at a speed 
corresponding to the surface of the cylinder D. The inking rollers ii, 
and &, ', that act to ink the type cylinder D! are the same as those 
for the cylinder D last-before described, the position and adjustment 
being such as to adapt them to work on the under side, as repre- 
sented; if, however, these rollers were set in the main frame, great 
ditiiculty would exist in their removal and in cleaning them when 
necessary. To avoid these difficulties side plates m, m, are provided, 


through which the shaft 9 of the ink cylinder I‘ passes, and said sie | 


plates carry the journals of the inking rollers aforesaid, and at the 
outer end of these side plates m, a cross-shaft m? with handles at its 
ends, and pinions m3 thereon taking the curved rack m: are provided, so 
that said pinions when rotated roll thesaid plates and rollers upon into 
contact with the cylinder D!, as shown, or down away therefrom, 
so as to have access to the rollers. m4 are counterbalance weights to 
the plates and rollers, having cords that pass over pulleys 24; and 
25 is a cross shaft with handles on its ends and projections on its 
sides next the plates m, m, so that when the rollers are up to their 
place an end motion slides the said projections beneath the ends of 
the plates m, and retains them in the proper position. 

The whole of the foregoing parts of the press and the operations 
they perform act in harmony to produce one perfect result, viz., an 
impression on the two sides of a continuous sheet of paper, in which 
the register is perfect, the inking is uniform, and the parts move with 
an uniform almost noiseless rotary motion, uninjured by the concus- 
sion of reciprocating parts, as in ordinary presses, and each type 
taking its proper bearing and making a true impression on the paper, 
and the sheet is delivered in a form ready to be cut off and packed 
away by apparatus next to be described. 

7th. The manner of cutting off the paper is as follows:—A re- 
volving shear or cutter is combined with and acts against a stationary 
surface, which is so formed as gradually to approach the path 
described by the edge of the revolving shear until they coincide, so 
that there is no space left for the paper, which is thereby separated 
in a line corresponding to the shape of the shear. By this means no 
impediment is offered to the progress of the advancing sheet, as is 
the case with all reciprocating shears, and such rotary shears as act 
against astationary blade; neither is there any wear or concussion 
by the metal parts coming into actual contact, because the shear 
itself revolves in free space without, of necessity, touching the 
standing shear, but revolving so close to the surface thereof, that 
there is not room for any intervening substance, which is separated 
by the tixed surface forcing the paper on to the edge of the knife. 
In the rotary printing press, this shear must be straight, and so 
positioned as to cut off the paper between the printed sheets or 
pages, although said shear might be differently shaped according to 
the form to be cut out. On the shaft 8, see Fig 11, the cylinder H 
is affixed, carrying the shear 26 ; the said cylinder, being of the same 
diameter as the type cylinders, acts on the paper in unison 
therewith. H! is a head block over the shear cylinder H, 
fitted so as to be adjusted, having a curved surface next said 
cylinder gradually approaching thereto, until it coincides with 
the path described by said shear, and if that point of coinci- 
dence be a straight line, as seen at 27, in the inverted 
plan of the stationary shear H!, Fig. 18, the separation is simultaneous 
across the whole sheet, because the shear 26 coincides so closely with 
the fixed surface, that there is no room for the paper, which thereby 
is punched or cut off. There is therefore no wear on the shear 26 by 
coming in contact with metal; and should there be, from inaccuracy 
of workmanship, the parts wear to each other's shape, and are so 
much more accurate and efficient, and the shear having no inequalities 
to obstruct the paper is more reliable under all circumstances than 
any other device. It has, however, been found that with high speed 
the damp paper is sometimes liable to become clogged between the 
cylinder H and standing shear H}, on account of there not being a 
tension on the paper to pull it through. This difficulty is obviated 
by making the separation progressively or at two operations, and 
applying traction rollers as follows:—n, n, are one, two, or more 
india-rubber rollers, each between two metal dises on a shaft 29, the 
ends of which are held by, and revolve in, links 30, and x! are springs 

ressing down these links and the rollers m, », on to the cylinder H. 
These rollers pass through openings or notches in the stationary shear 
H}, and can be raised off of the cylinder when desired to stop the paper 
being drawn through, or for the purpose of entering the sheet by 
means of cam-pieces 31, on levers 32, connected by the rod 33. The 
surface of the shear H! is formed so as to commence cutting the paper 
against the part 28, see inverted plan, Fig. 17, and as the paper is held 
against the cylinder H, by the rollers n, m, and is carried through, 
the shear 26 passes beneath said rollers, and they hold the advancing 
edge of the next sheet; during this operation the cutting has been 
progressing against the diagonal surfaces between 28 and 27, and 
when shear 26 arrives at the part 27 of the shear H', the separation 
is completed across the remaining portion of the cut, thus ensuring 
the correct passage of the paper through between the standing shear 
and revolving cylinder and cutter, and making the separation pro- 
gressively or at two successive operations upon the same straight- 
edged shear, but upon different parts of the same shear. Where 
the paper is taken away by a packing apparatus, as bereafter set 
forth, slight filaments of paper may be left to ensure the passage of 
the paper into said apparatus. The circumference of the cylinder 
H becomes the measure of the length of paper, but where the 
revolving shear is attached by arms instead of the cylinder H, this 
apparatus may be used to cut off paper or any other fibrous sub- 
stance at any length, according to the speed of the material com- 
pared with the revolutions of the shear, as in paper mills, &c. The 
shape of the surface left on the inside of the fixed shear to cause 
the revolving shear to cut the fibrous substance may be varied 
according to the particular purpose required, so long as the rollers n, n, 
are permitted to act on the advancing sheet before the separation of 
the previous one is completed. “It will be evident that two or more 
cutting shears might be attached to the cylinder H to separate the 
paper or other substance at the desired points. It will be seen that 
a very sharp cutting edge is not required, as with ordinary shears, 
because the parts do not actually require to come in contact, but cut 
the material off by a compression or nipping operation, as aforesaid, 
and this shear can be applied to separate any desired substance. 

8th. The device for receiving the sheets as they are separated 
from a continuous web or sheet, or receiving printed sheets as 
delivered from a press, is shown in Figs. 19 and 20. This part of 
the invention consists in projecting the sheets throuzh the air in such 
a manner that they fall in regular succession on to each other, and 
are taken away by an endless apron or equivalent device to be 
stacked up in reams, or folded ready for use. The cutter H, before 
described, is represented to show the connection of the packing 
apparatus to the press. ois an inclined cable, on to which the sheet 
is delivered, and passes between endless bands p' and p* formed in 
ranges of any desired number, and passing around the rollers 
and drums p, p®, 33 and 34, These rollers and drums are so 
located, as seen in Fig. 19, relatively with the table o, that 
the bands ps travel on the surface of the table o, and then 
have an upward direction given to them as a pass below the 
drum p and up over the drum p?, whence they return over 





the roller 34; the endless bands p! pass direct from the 
drum p around the roller 38. The effect of this part of the packing 
apparatus is to receive the sheet between the bands p! and p* that 
gradually approach each other, and then impart to said sheet a 
slightly upward movement as it is projected rapidly from between 
the bands and drums p and p*, so that the sheets fall successively 
between the vertical sides g?, in the manner represented by lines in 
Fig. 19 on to the table or apron u. In order to prevent the sheets 
flying upwards by any current of air, as projected, a series of belts 
q is employed intermediate to the belis p! on the drum p, said belts 
q passing around a roller or drum fr that is set in journal-boxes on 
the vertical sides g%. This roller r, as well as the rollers r}, r°, r3, 
and r‘, are turned with alternating small and large parts or pulleys, 
so as to receive the endless bands s in series, as shown, and said 
bands pass from the smaller part of one roller to the larger part of 
the next, whereby the speed of the bands is gradually lessened, and 
if any sheet travels against these bands, its momentum will be 
checked until it finally subsides. The vertical sides gq? give direc- 
tion to the sheet and keep it in position widthways, and also 
carry the rollers (7) and bands (s), forming thereby a trunk or 
receiver. The bands s are kept tight by the weight 35 with a 
cord over the pulley 36, to the shaft of the roller r* that revolves in 
slotted journal boxes, and g' is a weighted roller to keep the 
bands q tight. The bands p! and p® should travel faster than the 
sheet is delivered, in order to accelerate its speed and separate one 
sheet from the next, and to aid in so doing narrow rollers ¢, ¢, of 
india-rubber are placed on a cross shaft, acting against the outer 
and centre bands g, g, g, as seen by dotted lines in Fig. 20, to contine 
the paper to these bands in passing under the drum p. By 
giving motion to the endless apron wu, the sheets fall shingling, or 
one slightly behind the preceding, so that the handling is greatly 
facilitated, and said apron may be conveyed away any desired 
distance to accommodate folders or packers who may be located at 
tables on each side thereof. To give motion to this endless apron, 
there is a wheel wu? driven by a band from the shaft of the drum p, 
and pinions 37 give motion to the roller u!, around which said apron 
passes, and w® is a roller at the other end of the table over which the 
apron passes, said roller being fitted in adjustable bearings for 
tightening the apron. When desired to pack the sheets in a pile, or 
to dispense with the trunk g’, an air packing apparatus is employed, 
shown in Figs. 21 and 22. which are a side view of the shear cylinder, 
and a section of the same. 50 is a chamber or pipe passing in 
from one end of the cylinder H in front of and parailel to 
the shear 26, and 51 is a similar chamber or pipe passing in 
from the other end of the cylinder H, and a row or rows of 
holes in the surface of the cylinder H, on each side of and 
near the shear 26, open into these chambers 50 and 51 respec- 
tively; 52 and 53 are stationary casings surrounding the shatt 8, 
and setting air-tight to the ends of the cylinder H; 54, 54, 
are pipes from these casings 52 and 58 to the respective end of the 
air-pump 55. This air-pump is given a reciprocation each revo- 
lution of the cylinder H by a properly placed eccentric 56, or other 
suitable mechanism, from the shaft 8, or other prime mover, so that 
a current of air is alternately drawn into and expelled from the 
chambers 50 and 51 through the rows of holes at each side of the 
shear. The operation is as follows :—The sheet is separated on the 
shear 26, and air forced into the pipe 51 blows the advancing edye 
of the uncut sheet up against the belts p!, while the opposite suction 
in the pipe »0 causes the rear end of the preceding and cut sheet to 
adhere on to the cylinder H, close to the shear that has separated 
it, and thereby its momentum is checked until brought down to the 
dead point or radial line, the air meanwhile biowing from 51 in 
between the advancing uncut sheet and the separated and subsiding 
sheet, keeping one up to the belts p', and forcing the other down 
until the rotation of the cylinder H has stopped the torward move- 
ment of the separated sheet, and begins to draw it back beneath it, 
at which moment the pump begins to act the other way, and blows 
out through 50, releasing the sheet, which subsides on the pile, or 
on to a belt, and draws it through 51 to replenish the pump ready 
for acting on the next sheet, and laying it down as before set forth, 
the sheets being carried over each other with unerring precision, and 
subsiding exactly into their place. 

9th. The index or endless register consists in au arrangement of 
circular dials or discs that are provided with a screw thread or worm 
around the periphery taking teeth on the next dial, whereby all the 
dises have a movement that is rapidly decreased, so that if the screw 
around the periphery of one disc be a single thread, and its matching 
gear have 100 teeth, the first disc must revolve LUO times to give one 
revolution to the next, and so on. 

In Figs. 23 and 24, which are a plan and side view of the register, 
v is a standard attached to any suitable support, carrying brackets 
41, to one of which a small shaft v!, from the article itself, whose 
revolutions are to be counted or connected to such article by any 
known mechanism, and this prime-mover is fitted with a screw or 
worm pinion wv, gearing into the teeth 42 of the dial or disc v°. 
hovanl the edge of the disc v3 is a worm 43, taking the teeth 42 of 
the next disc v°, that stands at right angles to v*, this in turn moves 
v', and so on. 44 is an index to each dial. It will now be evident 
that the dial vs will turn once for every 100 revolutions of shaft v!, 
and that v’ will turn once for every 10,000 


” ” 
» ” ” 1,000,000 ” ” 
” v7 ” ” 100,000,000 ” ” 


rd 


” ” ” 10,000,000,000 ” ” 
In all instances the previous number of revolutions is multiplied 
by 100 or by the number of teeth (42) on each disc. 


In printing, it is often important to run off a certain number of 
impressions for a given edition, and to compute this number by 
adding the same to the number indicated by the register would 
involve some trouble. There is therefore provided a louse wheel v’, 
on the shaft va, that can be turned around until its nonius corre- 
sponds with the index, and then clamped tirmly to the shaft by the 
nut 40; this will indicate up to 100 impressions, and the wheel 
v'’ and its index 44 will count the hundred impressions up to 1,000, 
In order to place this wheel v'’ at the nonious, its bracket (41) is 
80 fitted as to lift up off a key or feather, so that wv» and v!® are dis- 
engaged, and the latter can be turned around as required. The 
other wheels v5, v®, v’, and vw, being geared together, continue their 
register of the total number of revolutions of the press or other me- 
chanism, independent of this portion for job work. 

10. The apparatus for damping paper consists in a series of rollers 
arranged in such a manner as to apply water to dampen the paper 
in combination with curved bridges, over which the paper travels. 
An elastic roller is also used to bring the paper intimately into con- 
tact with the damping roller, and the curved bridges are so arranged 
that the paper can be lifted off the damping roller when required. 
The invention also relates to the manner of winding up the 
dampened paper, whereby great uniformity and compactness are 
given to the roll, and all creases or wrinkles are effectually removed 
from the paper. 

Fig. 25 is a section, and Fig. 26 is a plan of the damping apparatus. 
w is a suitable frame of wood or metal receiving upon the shatt w! the 
roll of dry paper as made at the paper-mills; and .o steady the same 
upon said shaft w! while being unwound, there is introduced around 
the shaft and within the ends of the roll tapering hollow plugs w? of 
wood or other material, and a strap 60, and weight hanging over the 
paper produce the friction necessary to prevent unwinding tov fast. 
ihe paper is led beneath the rollers x, #1, and a passing inter- 
mediately over the rollers z*, 2‘, and 2°, and from the roller 2 the 
paper pas-es over a curved shield or bridge y to the wetting apparatus. 
The rollers z, z!, 22, 23, 24, and 2, tend to yive direction to the paper 
and maintain a correct and uniform movemeut of said paper, an the 
roller z- being allowed a vertical movement in its journal Loxes, and 
kept down by weights 61, acts to pull out any folds or transverse 
wrinkles in the paper. ‘The curved shield or bridge y is made of 
sheet metal, attached to end pieces or segments that are bolted or 
atcached on to the journal bearings y!, yi, so that said shield is free 
to accommodate itself to the movement of the paper, y2 is the 
wetting roller in the trough 62 containing water, and y* ia the 
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pressing roller of india-rubber. The roller y? is set m asla‘tin ) where the paper comes together. 


long or pipe bearings in y', and rotated by competent power applied 
to the pulley y, and the roller y‘ is set in bearings shewr sectionally 
in Fig, 27, and endways in Fig. 28, and has a screw 63 over each 
journal, whereby the pressure on the paper can be regulated. 64 is 
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a spring under each journal, whereby the elastic roller y® is lifted | 


when the screws 63 are slackened, so that the paper is raised off the | 


roller y°, which prevents injury to the paper by rust when the parts 
are not in motion if said roller y2 be of iron; z is a roller set in 
bearings in y', that can be pressed against roller y? by the screws 65, 
to press off whatever surplus water might be raised on the roller y4 
in its revolutions. z is a curved bridge or shield of metal, with or 
without diverging grooves or corrugations on its surface (the same 
as shown in Fig, 12), and sustained by side pieces, which extend 
in the form of eyes 66 around the journals of the roller y', so 
that the end next the roller y* will be lifted with said roller by the 
screws 63, and raise the paper off the roller y2. The outer end of 
this shield can describe the are of a circle, as shown by the dotted 
line. A portion of the surface of this shield or bridge z! should be 
composed of rollers 73, as shown, to prevent too much friction in 
passing the wetted paper over its surface. These rollers should be 
wound with string, commencing at the middle, so as to form diverg- 
ing lines, as shown, to spread the paper widthways. The paper 
passes from between the rollers y? and y§ over this shield or curved 
bridge 21, to the roller 2°, on which it is wound by the means here- 
after described, and as the size of the roll increases, the outer end of 
this curved bridge 2! rises. In all positions the paper travels over 
the bridge, and becomes perfectly straight, and all wrinkles are taken 
out, and it passes off at the upper edge of the bridge, while the under 
edge of said bridge rests on the roll of paper that is being wound, 
so that the thin end of this metallic bridge causes a perfect and solid 


roll of paper to be formed, because it not only acts to iron or com- | 


ress the paper down into place, but also 


nyo air passing in 
etween the paper as wound up, because th 


e paper is so closely in 


contact on both sides of said metal, which metal occupies the apex 
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23 is a roller resting on the roll 
of paper as wound, to sustain the bridge 21, and prevent the thin 
metal springing under the strain from the paper. The winding 
roller is to be revolved by suitable means. The patentee, however, 
prefers friction applied from a roller on to the surface of the roll of 
paper, and for this purpose applies an elastic or rubber roller z‘, set 
in slings 25, 2°, that have the journal boxes of the roller y* as their 
centres of motion, and a yoke piece z*, and a cord and weight 67, 
tend to keep the roller z‘ in contact by the desired force with the 
roll of paper 2%. This roller z4 is revolved by pulleys 68 on the ends 
of its shaft, driven by crossed belts 69, from pulleys 70, on the shaft 
of the roller y2, so that the said roller z‘ will be revolved, and the 
belt kept at an uniform tightness, irrespective of the size of the roll 
of paper, and the consequent position of the roller 2‘, and slings 
2,2 TLisa roller on an adjustable plate, by which each belt 69 
can be tightened. Similar belts and pulleys are shewn as applied 
on both sides of the slings The operation will be apparent, 
for when the paper is passed through the machine, and the end 
attached to the roller z*, and the parts revolved, the roller z', being 
timed to travel slightly faster than the paper, is drawn through by 
the rollers y? and y*, revolves the roller :4, rolling up the paper, and 


>5 5 
z=, 2’. 


| keeping a slight tension on the same, and, as the roll increases, the 


roller zs descends, and the outer end of the curved bridge is raised. 
The weight of the roll of paper is taken partially on the roller z*, and 
the friction of the roller z? in its bearings relieved. This roller z 
may be formed of a metallic pipe, set on conical bearings attached 
to its shaft, one of which bearings is removable, so that the said shaft 
can be drawn out of the pipe when the roll is removed from the 
machine, and for this purpose the fixed bearings 72 are provided 
with an open mouth, into which the shaft 2? is laid, and wedges 
secure the same in place. The roller zy may be driven by a shaft 
on the slings z° with bevel gears at the ends, instead of the belts 
69, and said roller z4, always revolving a little faster than pot sm | 
ensures a proper traction on the same, and winds the roll perfectly 
tight and even. 
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ASSOCIATION FOR THE PREVENTION OF SreAM BorLer Ex- 
PLosions.—The first monthly meeting of the committee for this 
year was held on Tuesday, the 31st ult., at the offices, when the 
chief inspector, Mr. H. W. Harman, C.E. presented his report, from 
which we have been furnished with the following extracts :—"* We 
have since the 19th ult. made 286 visits, and examined 711 boilers, 
and 560 engines. Of these, 18 visits have been special; and 21 
boilers have been specially, 650 externally, 18 internally, and 43 
thoroughly, examined; 4 cylinders have been indicated at ordinary 
visits, and 1 at a special visit. The following are some of the 
principal defects met with, viz., fracture, 5; corrosion, 13 (two 
dangerous); safety-valves out of order, 13; water-gauges ditto, 2; 
pressure-gauges ditto, 2; blow-off cocks ditto, 1; fusible plugs ditto, 
3; furnace out of shape, 11; boiler without blow-off cocks, 1; with- 
out back pressure valves, 74. The defects reported on this month 
do not demand from me any special notice. It will be observed, 
however, that we have a large number of boilers at work without 
back pressure valves attached to the feed pipes, and although with 
old boilers it may be inconvenient to apply them, yet the repeated 
mention of the necessity of having them fitted may direct attention 
to the circumstance, and be the means of compelling their adoption 
in all new erections. I would also point out the desirability of re- 
moving the brick bridges in the furnaces periodically (say once a 
year), as we have found many boilers with the plates at those parts 
badly corroded from neglecting to have them annually examined. 
It must not be understood that 1 object on this ground to the use of 
brick bridges, which are otherwise unobjectionable, and atford, by 
their easy removal and renewal, the utmost facility for getting into 
the internal flues either for repairs or other purposes. I would re- 
commend parties having safety-valves fitted with Salter’s balances, 
and who have them screwed down and altogether inoperative, to re- 
move them from their boilers. Keeping them attached in the con- 
dition referred to may but lead to some error on the part of 
attendants newly appointed, and who may inadvertently believe 
them to be in action when the contrary is the case.” 
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TO CORRESPONDENTS. 


#,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

Later.—All patents issued in 1845 expired last year. 

D. (Manchester).—Ali the vols, of THe ENGINEER are out of print except 
vols. iii. and viii. 

R. R. T.—Mr. Edwin Clark, of 24, Great George-street, is the patentee of the 
ship lift at the Victoria Docks. 

W. H. W.—We know nothing of the advertisements in question, 
advertising you might obtain such a situation, 

J. W.—As we took some pains to answer your queries, will you please state the 

wint, if any, upon which you are still in doubt, 

Guascow.—A column of mercury, in. in diameter and 12 in, high, would 
contain 2°3562 cubic inches, weighing 1°159 lb, 

UBSCRIBER,— We ave unable to inform you who make the best sewing machines, 
You may, perhaps, fori a tolerably correct judgment from an examination 
of the testimonials offered by the various makers. 

D. P.—We cannot advise you otherwise than to provisionally protect your inven- 
tion for six months, Within that time you may be able to meet with soime one 
having capital, and who would be disposed to join you. 

S. L. H.—We could not safely advise you. The pay would depend upon the 
extent of the works, the individual qualifications of the parties going out, and 
Upon wiry special circumstances of which we could not be aware. 

Cas.—The most thorough mode of obtuining a knowledge 
exgines would be, perhaps, to apprentice yourself to an engine-mater, 
acyuire this knowledge properly an extensive course of engineering study and 
measurements would be indispensable, 

A. W.—There are 30 wany accounts of the Suez Canal, as also of the Great 
Eastern, that we cannot say exactly which is best. If you drop a note to 
D, A, Lange, Fsq., 43, Murk-lane, London, you may, perhaps, obtain the 
prospectuses of the Suez Canal Company. If you ean refer to the back 
volumes of The Artizan you will sind a great number of particulars of the 
Great Eustern—more, perhaps, than in any other single publication. 

A. K. (Aston).— We do nol perceive how you can economise an ounce of fuel by the 
process, The saime quantity of water at the sane temperature is admitted in 
either case, and the same quantity of fuel would be required to produce the 
heat to evaporate it, The water in the 4-in. pipe could only become heated at 
the expense of the water around it, 

C. P. O.—A balanced steam valve, or one which would work with only sugicient 
pressure to keep it tight, would undoubtedly save some power. We cannot 
precisely say what have been the objections to the various steam valves already 
introduced sor that purpose, but it is certain that not one of them has attained 
to any considerable adoption, Unless you are prepared to patent your inven- 
tion upon speculation, we would not advise you to spend any money 
upon it, 

A Youne EnGinger.— You are under a misapprehension in supposing that the 
weight of the balls of a steam engine governor is to be determined theoretically 
Srom the number of revolutions made, Their weight should be sufficient to 
control the throttle valve, and the weight which will do this varies within very 
wide limits, The speed of the governor being given, you may Jind the length 
of the arms as follows :—As the number of revolutions isto 30, so is the square 
voot of 39°1393 (the length in inches of a pendulum vibrating second in vacuo 
at the level of the sea, at London), to the square root of the vertical distance 
between the centre of suspension of the balls and the plane of revolution, The 
centre of suspension is the intersection of the axes of the rods carrying the balls, 
and the plane of revolution is that in which the centres of gravity of the balls 
revolve, Having the vertical distance as above, the length of the rods may be 
made enough greater to give a suitable angle from the perpendicular, and 
supicient range of action in working. 
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TESTING PORTABLE ENGINES. 
(To the Editor of The Buagineer.) 
Sir.—Will you, or any of your readers, kindly inform me the simplest and 
best means of testing the power of portable stcam engines, and furnish 
instructions for making an instrument for that purpose, with rules for 
using the same? G. P. M. 
Martock, Feb. 7, 1860. a 


CARBONIC ACID. 
(To the Editor of The Bngineer.) 

Str,—I should feel extremely obliged if you could inform me how to 
procure a constant stream of carbonic acid gas, and the safest means of 
condensing it to a fluid. The stream of gas is required uncontaminated 
with air, and in only a small stream. J. W. 

London, February 8th, 1860. 


PRESERVATION OF TIMBER, 
(To the Editor of The Bugineer.) 

Sir,—I read, a short time ago, in your valuable journal an account of a 
patented liquid or composition for coating “iron or timber,” to act as a 
preservative from decay or dry rot in timber. Could you, or any of your 
correspondents, inform me, through Tug ENGINEER, of the name of the 
maker, or where | might get a prospectus, stating the qualities and cost of 
the composition ? J. G. 

33, South Parade, Burnley. - 


“LONG WALL” COAL MINING, 
(To the Editor of The Bngineer.) 
§1r,—Would any of your numerous readers have the kindness to give me the 
following information through Tak ENGINEER :—“ The particulars of the long 
wall mode of mining coal, as pursued in Shropshire and South Wales ; 
or the best way of obtaining coal from a 4 ft. seam that is free from water, 
lying at a small angle of inclination ; roof good, and tolerably good floor 
140 yards from the surface.” MINER. 
High-street, Brierley Hill. 
LOSSES OF STEAMSHIPS. 
(To the Editor of The EBagineer.) 
Sir, —Could you favour us, in your next publication, with the annual 
average in the loss of steamers belonging to the United Kingdom during 
the last five years; and what might be considered their estimated annual 
value? perhaps you will also state the relative proportion of loss in steamers 
to sailing vessels. K. C. and C, 
32a, King William-street, London, February 8th, 1860. 














STEAM HAMMERS. 
(To the Editor of The Bagineer.) 
Sir,—In your journal of the 30th December last, I read your remarks 
claiming for Nasmyth the merit of being the original inventor of the 
eteam hammer. 

You will find, however, that Deverell, of Birmingham, brought out a 
patent, and, if | mistake not, made steam hammers also more than fifty 
years ago, wherein he very clearly describes the principle on which 
Nasmyth’s hammer has been constructed. He says, “1 use a steam 
cylinder with a piston and rod to it; at the end of the rod a hammer is 
made fast,” Ac. I think, therefore, that you will agree with me in giving 
Deverell the credit of being the original inventor, in fact, the father of 
steam hammers; and that Nasmyth, Condie, and Morrison—each in their 
way, improved on Deverell’s invention ; and, without detracting from the 
merits of either, Deverell ought to get the credit which is fairly due 
to him. Justitia, 





STEEL MELTING, FOREST OF DEAN. 
(To the Editor of The Engineer.) 
Sir,—The subjoined statement may serve to amuse, if not to instruct, your 
Sheffield readers, I give the particulars of ten days’ melting at the Forest 
Steel Works, with ten melting furnaces, or, as they are termed in Sheffield 
melting holes, each containing two melting pots or crucibles. : 
Twenty pots were charged the first and second rounds to melt soft welding 
stecl, to form a single large ingot at each round, and for which purpose the 
contents of the twenty pots were, when melted, all poured into one ingot 
mould, At the third round, the pots were charged to obtain small 
ingots from each pot of welding cast-steel. The produce of the ten 
days’ working of twenty pots per day, and three rounds per day fur cach 
pot, was as under:— 

20 Large Ingots 20,742 Ib. 

162 Small 7,321 ,, 
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28,063 Ib. 
or, 12} tons from 2/0 pots, which is, on an average, 140} 1b. per pot per 
diem of the softest welding cast-steel. 

Nothing like this has ever been accomplished, even with melting hard 
steel into small ingots in Sheffield; but when the size of the ingots (over 
1,000 Ib. each), and the difficulty of melting soft welding steel, is taken into 
consideration, it is certain that, with alike number of pots, the idea even of 
such a success has never entered the imagination of the most enterprising 
steelmaker in Sheffield. 

Those gentlemen, who at Cardiff recently threw so much light upon the 
theory and practice of steelmaking, with « view to manufacturing steel 
from British iron, will be glad to learn that nearly four-fifths of the above 
quantity of steel was made from British coke iron. I am aware that my 
plan is not the recognised plan for making steel, and therefore not orthodox, 











or fit for a public lecture or paper, where odds and ends, embodying 
erroneous descriptions of steel-making stereotyped in books, are collected 
and embellished with such tints of colouring as the imagination of the 
lecturer may suggest for the edification of the audience, Still I obtain re- 
sults in practice which all the wealth, enterprise, and talent of Sheffield is 
unable to emulate by their orthodox proceedings. Rogert Musuet. 
Coleford, February 9th, 1360. 





MEETINGS NEXT WEEK. 
InstTITUTION OF CtviIL ENGINEERs, Tuesday, Feb. 14, at 8 p.m.—‘‘ On 
the Construction of Artillery and other Vessels, to resist great internal 
Pressure,” by Mr. J. A. Longridge, M.1.C.E. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence, The line averages nine words ; 
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ENGINEERING, 

“Vous riez? Ecrivez qu'elle a ri,” says one of Racine’s 
characters. On a recent occasion the Mersey Docks 
Board laughed outright, in its official capacity, and we 
duly write down the fact of its cachinnation. What did it 
laugh at? Mr. Thomas Craig, of Douglas, Isle of Man, 
had sent in a communication to the Board, suggesting that 
a telegraph wire be suspended, from lofty poles, across the 
Mersey. It was before referring this communication to 
the Marine Committee, that the Board indulged in laughter. 
The members of the Board have evidently a very imperfect 
idea of the distance at which a suspended wire will support 
its own weight. As men more or less familiar with 
nautical matters, it might have occurred to them that 
Captain Denham’s sounding of 7,706 fathoms, or nearly 
9 miles in depth, in the South Atlantic, between Rio de 
Janeiro and the Cape of Good Hope, was a pretty good proof 
of the strength of the wire which could support that 
length of itself, even when suspended in water. It is not 
to be supposed that an iron wire could be drawn, without 
breaking, into anything like a horizontal position, at a 
span of even one mile, but with a moderate curvature there 
would be no difficulty with an iron wire saspended from 
anywhere near the Liverpool landing-stage to Woodside on 
the opposite bank of the Mersey. In Paris five or six wires 
are suspended with a very moderate deflection, at a distance 
of nearly half a mile, from the residence of the Minister of 
Marine to the Tuileries. At Kovno, in Russia, the tele- 
graph wires have a clear span of 1,700 ft. across the 
Niemann, In the United States, a telegraph wire is carried 
in two spans of 2,400 and 3,720 ft. respectively, across the 
Ohio River, at Paducah; whilst between Turin and Genoa 
there is one span of three-quarters of a mile (or about that 
required for crossing the Mersey), between the summits of 
two ridges of the Bochetta chain. Mr. Telford was pre- 
pared to carry a chain suspension bridge, with one main 
span of 1,000 ft., across the Mersey at Runcorn Gap, and 
the chain cable of a suspension-bridge is but about one-half 
as strong, in proportion to its weight, as good wire, whilst the 
bridge has to carry, besides the weight of its own cables, that 
of its suspending links and floor, and upon all this con- 
siderable moving loads. Asuspension-bridge of 1,042 ft. clear 
span, considerably exceeding that designed by Telford, has 
been standing for some years at Lewistown, N orth America. 
In view of all these facts, the proposition to carry a wire 
across the Mersey, at Liverpool, presents nothing either 
startling or ludicrous. All that has to be done is to provide 
the supports and stretch the wire. 

We do not introduce this subject as one having a wide 
general interest of itself, but it illustrates the force of 
routine and the tenacity with which public bodies and, 
with them, the public generally, are wont to cling to pre- 
script and accustomed usage. The same disposition in which 
Brindley’s projected aqueduct was ridiculed as a castle in 
the air—George Stephenson regarded as a madman when 
he talked of railway speeds of twelve and twenty miles an 
hour—the same spirit which prophesied disaster when a 
steamship first set out upon a transatlantic voyage is just 
as active now as ever. Men will not believe what they do | 
not understand; and it is this unbelieving element in 
human nature, confirmed as it is by all the experience of 
life, which, after all, protects us from constant failures. 
When we had neither railways, steamships, nor telegraphs, 
no one believed in such things—excepting, perhaps, some 
few individuals whose friends were more or less concerned 
for their mental equilibrium. Now that we are in the full 
use of all the great modern inventions, the bulk of mankind 
are disposed to think that we have got all we are likely to 
have, and that nothing will arise in this generation to im- 
prove greatly upon them, or to supersede them. ‘This im- 
pression amounts, in many minds, to a conviction that what 
has not been done cannot be done, and hence the Mersey 
Board laughs at a project for stretching a wire over the 
port of Liverpool, just because no wire was ever stretched 
there before. ‘The members are reminded, perhaps, of 
Blondin and his corde tendue, with his companion, cooking | 
stove, and all—equal to 600 ewt. of “ distributed load,” at 
the least. 

No doubt Messrs. Rastrick and Walker laughed whilst 
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demonstrating the inapplicability of locomotive power to 
working the Liverpool and Manchester Railway, and Dr. | 
Lardner must have laughed over his calculations with | 
regard to transatlantic steam navigation. We have | 
reason to believe there was laughter in the Admiralty | 
when the Chester and Holyhead Railway Company were 
about to be informed of the conditions with which their 
engineer would have to comply in carrying the line over 
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the Menai Straits. Mr. Wollaston, doubtless, overheard 
great chuckling when he set out from Dover with the in- 
tention of carrying a submarine cable ashore at Calais. 
There was merriment, mingled with apprehension perhaps, 
when Mr. Brunlees undertook to make a solid railway 
across the Morecambe sands, If our memory serves us 
there were jokes in plenty in Baxter House when Mr. 
Bessemer was producing from melted pig-iron, at ten 
minutes’ notice, a metal which, despite the ipse diait of the 
wise men of Sheffield, had all the unmistakable charac- 
teristics of cast steel. There was great agricultural 
grinning at Chester, on the first day of the Society’s 
meeting of 1858, when Mr. Fowler had made his appear- 
ance with his iron team, What new thing, indeed, has 
not been laughed at, from the handiwork of Tubal Cain 
to the last project “ provisionally protected” at the Great 
Seal Office in Southampton-buildings ? 

Engineers occupy an intermediate position between 
inventors and mere projectors on the one hand, and mere 
commercial men on the other. Engineering, so called, 
unless it gives us something beyond mere reproduction of 
what has been already done, is hardly more than a trade ; 
acertain combination of the work of the draughtsman 
with that of the builder’s clerk. It is only in a steady 
development of what is possible in constructive art that 
the profession maintains its claim to respeet. ‘The world’s 
wants are constantly increasing, and with whatever com- 
placency engineers may recal the pre-railway period, or 
the days when iron had not invaded the domain of stone, 
brick, and earth, they are themselves obstructing practi- 
cable and necessary progress in holding back whenever 
there is a probability that existing practice is likely to be 
superseded. According to the dogmas of our earlier 
railway engineering, no railway could be carried across the 
Alps, the Andes, or the Rocky Mountains. According, 
however, to a practice imposed by necessity, and adopted 
by superior enterprise, as on certain of the continental and 
American railways, neither of the above-mentioned under- 
takings would be impracticable. Whilst the old-school 
practice of harbour engineering is being pursued at im- 
mense cost at Dover, Portland, Holyhead, and elsewhere, 
light “ wave screens” are made to answer the same purpose 
in Newport Harbour, and in that of Adelaide, South 
Australia. Engineers continue to laugh, or rather to 
sneer, at the greatest problems upon which they can direct 
their skill, viz., the thorough drainage of London, the 
purification of the Thames, and the utilisation of the 
sewage. They are,as a body, hostile to the introduction 
of improved means of internal communication within the 
metropolis, The kind of opposition which has its visible ex- 
pression in a contemptuous laugh, and which exerts its active 
principle in raising substantial obstructions to progress, pre- 
vails, we fear, as much among engineers now as it prevailed 
against engineers thirty and forty years ago. The laughter 
of the Mersey Bend, at Mr. Craig’s perfectly feasible 
proposition, is but the echo of professional laughter at 
economically-constructed harbours, sewage reform, street 
railways, and many other similar improvements. The 
world still progresses, however, and increasing intelligence 
is daily breaking down the barriers of prejudice and the 
prestige of precedent. Railways are being located, 
harbours formed, bridges constructed, foundations esta- 
blished, ships built, and engines made, according to 
improved principles and ideas, We sincerely hope that 
the examples of success which these innovations have given 
us will stimulate even greater progressive effort for the 
future. ‘That there will always be impracticable projects 
and ridiculous ideas, deserving to be laughed at, we do not 
doubt. We only hope that engineers, and the public who 
look to them for decisions, will learn how to discriminate 
still better between what is practicable and what is not. 


HOT AIR ENGINES, 
Since Mr. John Ericsson's unsuccessful attempt, made in 
1852, to work the large paddle vessel Ericsson with four 
hot-air engines having cylinders of the enormous diameter 
of 14 ft., but little has been heard of him or his invention. 
Since 1857, however, smaller engines have been made upon 
nearly the same plan, and extensively introduced in the 
United States and in Cuba. Although some of the argu- 
ments upon which the “caloric” system was originally 
supported were in contradiction to the first laws of nature, 
there can be no doubt that heated air may be economically 
applied as a motive power in many situations. After the 
failure of the Ericsson, and the substitution of ordinary 
marine engines for those originally placed in that vessel, 
the next hot-air engines made had cylinders of only 6 in. 
in diameter, and could not exert a full horse power. From 


| this size, the makers have gradually proceeded to 48 in., 


double cylinders of that diameter being the largest yet 
made since the resumption of the system in New York. 
At the present time upwards of 200 hot-air engines have 
been made there, all of which have been set to work in 
various places in America. ‘The 24-inch single cylinder 
engine works to about 5-horse power, and a number of 
engines of this size are employed in driving printing presses, 
The New York Evening Day Book, Vicksburgh Whig, Cin- 
cinnati Press, Baltimore Price Current, and several other 
newspapers are thus printed. ‘ke proprictors of the New 
York Evening Day Book have stated in the columns of that 
journal that the consumption of coal by one of these 
engines, working at from 4 to 5-horse power for 10 hours 
daily, is but one ton a month, equal to about 85 Ib. daily, 
or about 2 lb. per horse power per hour, The price of such 
anenginein New York is at present £150. The space occupied 
is 7 ft. by 4ft. Upon the New York Central Railroad, 
which is the London and North-Western line of America, 
five 18-in, cylinder hot-air engines are employed for 
pumping water at stations, and ten more of the same size 
are being made for the same line. ‘Two of the same kind 
of engines are similarly employed upon the Fitchburg 
Railroad. Similar engines are employed also for hoisting 
goods in warehouses and on board vessels, and many are 
employed in pumping water; several being at work in 
public buildings, manufactories, banks, Xc,,in New York. 
As compared with the cost of hand-labour, or that of 
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animal power, before employed in several places where hot- | if it be supplied with steam from a supplementary boiler, 


air engines have been introduced, they have, as might be 
supposed, effected a very great saving. And, in many 
cases, steam engines, working at a rate of from 6 lb. to 
10 Ib. of coal per hourly horse power, have been successfully 
displaced by the new motors. The hot-air engines are said 
to be durable, although there has not, of course, been suffi- 
cient experience in their use to decide this point yet. 
They require very little attendance. At the New London 
Lighthouse, where one of these engines is employed to work 
the fog signals, the light-keeper’s wife has charge of the 
apparatus. ‘There is, of course, no possibility of an explo- 
sion, and this is a great point in America, where boiler 
explosions are understood to be so common, considering the 
amount of steam power employed. 

The New York Times thus refers to the hot-air engine : 
—The fact is, practical commercial success is the real 
test of new inventions. It has upset, a thousand times, 
the positive demonstrations of scientific men. What 
matters it to be told of the impossible when the thing is 
done ? While scientific men were engaged in proving 
that the screw-propeller could never be rendered of any 
utility in practice, it was surely and silently working its 
way to a formidable competition with the paddle-wheel for 
all purposes of ocean navigation, And now, while many 
otherwise well-informed men will persist in their unbelief 
of a possible caloric motor, upwards of 250 of Ericsson’s 
caloric engines are in successful and satisfactory opera- 
tion. ‘The machine has become an <auliidnd power. 
Not only is this engine usefully and profitably employed 
in many job-printing establishments, but fifteen daily 
newspapers—calling, of course, for efficient and reliable 
power—are already printed by it. It is at work pumping the 
water required to feed locomotives at more than twenty rail- 
road stations. It is used in propelling boats, and in working 
the pumps and doing the hoisting of several first-class ships. 
It is employed as a domestic motor in many private dwell- 
ings. It raises water in many public edifices, It is at 
work grinding coffee, splitting leather, pulverising quartz, 
polishing combs, elevating grain, sawing wood, ginning 
cotton, hoisting merchandise, crushing sugar cane, driving 
sugar-mills, sewing-machines, and skirt-making, and glass 
cutting machinery, and machinery for many miscellaneous 
uses. It works with such uniform success that of 200 
engines that have been put up within the last fifteen 
months, not one has been p tina except by an engine of 
the same kind of superior power.” 


EXPANSIVE STEAM ENGINES. 

THE great crop of patents now springing up for compound- 
othe engines ~ be taken as a significant indication 
of the tendency to the use of high-pressure steam and to 
expansive working. What would have been called high- 
yressure steam ten years ago is now, indeed, reckoned as 
Cepspeumene, Of the 1,618 boilers now under the inspec- 
tion of the Manchester Association, nearly one-half are 
working at pressures of and above 45 lb. per square inch ; 
and whereas we once had the greatest dread of the “ high- 
pressure boats” on the river, they are now wheezing away 
without attracting any attention whatever. More recently, 
too, ocean steamships have lett Liverpool for the Pacific 
ports with 45 lb. steam under their safety valves; and a 
sea-going steam-vessel, the boilers of which maintain a 
regular pressure of 100 lb., leaves London this week for the 
Mediterranean. 

To fill a cylinder with dense steam, keeping the port 
open to the boiler throughout the whole length of the 
stroke, is about as wasteful as it would be to fill a gun-barrel 
full of powder, so as to maintain its initial explosive force 
upon the projectile at the moment when that was leaving | 
the barrel. If gunpowder have an explosive force equal to 
16,000 1b. per square inch, it should expand upon explosion 
to 1,025 times its original bulk as a solid, but the cylinder 
in which it is exploded must be kept warmed to nearly 
600 deg. ; otherwise, the expansion of the powder will be 
arrested by the abstraction of heat into the substance of 
the cylinder or vessel in which it is confined. So far from 
protecting the steam from condensation where prolonged 
expansion is sought, it has become the praciice on the 
London and South Western Railway to cool the cylinder, 
by admitting the exhaust steam around it; the piston 
working in a thin cylinder of steel, upon which the cast- 
ing answering to the ordinary cylinder is shrunk, this 
casting being so recessed that the steel cylinder is nearly 
enveloped by the exhaust steam, which can never be much 
hotter than 212 deg., or from 100 deg. to 130 deg, less than 
the initial temperature of the steam admitted upon the 
piston. ‘This 1s, of course, however, no more than an 
exceptional error, by no means representing the direction 
in which modern practice is tending. 

Engineers appear to be more and more impressed with 
the ie that steam should be expanded down toa practical 
vacuum, or to say 1 lb. or 2 |b. above a true vacuum. 
Taking steam of 100 1b, pressure above the atmosphere, 
and expanding to 13 lb. below that standard, the cut- 
off would require to take place at about 1-50th of the 
stroke, or, at any rate, the steam would require to be ex- 
panded to more than fifty times the bulk originally ad- 
mitted. The nearest approach to this has been attained, 
we believe, in expanding sixteen-fold in Messrs. Rowan’s 
engines. Unless steam of very high pressure is used, 
however, any considerable degree of expansion involves 
such a bulk of engines, and such an extent of cooling sur- 
faces, as overbalances all the advantages sought. It 
is well known that in many arrangements of engines 
the consumption of’ coal for a given indicated power 
is greater when working expansively than when ad- 
mitting steam at fuil stroke. This anomaly only shows 
how great may be the losses from condensation in the 
cylinder, Whatever may be said of superheating, one of 
its greatest advantages is in its preservation of the normal 
temperature of the steam under expansion, and in the 
means thereby afforded for working expansively. For this 





preservation of temperature, however, it is not absolutely 
necessary that the steam be superheated, as a steam jacket 


around the cylinders will serve the same purpose, especially 





at a pressure a few pounds greater than that which is 
being worked in the cylinder.. It was not long since, when 
Mr. Sims, of Cornish celebrity, was out against the steam 
case, arguing that it destroyed the piston packing, without 
increasing the “ duty” of the engine. Mr. Sims has pro- 
bably let out the secret cause of the undeniable diminution 
of “duty” going on among the Cornish engines, which are 
now no longer, as they for many years were, the standards 
of economical working, the world over. 
the Cornish practice is for ever gone. It is perfectly de- 
monstrable that rapid combustion may be made as econo- 
mical as slow combustion ever was; whilst Cornish pres- 
sures of 40 1b. to 45 Ib. per square inch are no longer high 
pressures. And at these pressures, an expansion of from 
eight to ten-fold in large cylinders, no longer protected by 
the steam case, cannot be remarkably economical. The 
highest duty ever attained in Cornwall has been greatly 
excceded in a sea-going steam vessel, with steam it is true 
of twice the Cornish pressure, expanded to nearly the same 
final density. But whilst the speed of piston in the 
Cornish engines is hardly above 100 ft. per minute, and in the 
steam vessel referred to, only 240 ft. per minute, loco- 
motive engines are often worked at a cut-off of one-eighth 
of the stroke when the piston is making 700 ft. per minute, 
and when the cylinders are carefully protecte d, the actual 
expenditure of coal or coke per indicated horse-power is 
believed not to exceed 2 Ib. per hour. ‘ 

Whether it will yet be found practicable to work marine 
engines with high-pressure steam, and to complete its ex- 
pansion in a single cylinder, as in the locomotive, remains 
to be determined by practice. The shock of high-pressure 
steam upon a marine engine piston is often suggested as 
dangerous; and so it perhaps might be if the valves were 
not so adjusted as to give some compression. At all events, 
there is now more probability than ever that the whole 
problem of expansive working in steam vessels will be 
thoroughly settled. 
last week, fourteen pairs of Messrs. Rowan’s engines are 
now in course of construction; Messrs. Randolph and 
Elder are fitting out engines in which the steam is ex- 
panded nine-fold, and a similar course of improvement has 
been adopted by various other engineers. 


PROPOSED GALLERY OF ART IN MANCHESTER, 
UNDER this modest name Mr. Fairbairn proposes to esta- 
blish, in Manchester, the most magnificent and important 
public institution the provinces of Great Britain ever saw 
—and the proposal does equal honour to him and to the 
princely liberality of Manchester, to which he appeals. The 
proposal involves the raising a fund of £100,000 by dona- 
tions, to be mainly expended on a building where shall be 
located a free exhibition of paintings, sculptures, and art 
manufactures, the free-will offerings of patriotic Art- 
patrons—Lancashire Vernons and Sheepshanks. It is an 
omen of no mean import that now, for the first time in our 
history, the provinces are no longer content that the me- 
tropolis only should be the possessor of public Art-treasures. 


| That sooner or later we mast arrive at this point, no sane 


man ever doubted ; but, it is not the less gratifying to find 
that the time seems now to have come—or that, at least, the 
attempt is to be made—and as, in Manchester, the saying 
and doing follow cach other pretty promptly, we certainly 
do regard this scheme as virtually a fait accompli. We 
have passed the deserted site of the Art-treasures palace 
with many regretful feelings, having pleasant memories of 
its glorious sights and sounds, yet little hoping to see anew 
Art-palace rise, phoenix-like, from the ashes of the old. 
And yet it was impossible that the influences of that mag- 
nificent collection could die out; that were to deny the 
noblest effects of true Art, and to forget that “ A thing of 
beauty is a joy for ever.” The Exhibition of 1857 was no 
accident, but the fruit largely of a genuine love of 
Art, which has been long rapidly growing in the manufac- 
turing districts of Lancashire. ‘The Manchester school has 
other sides than the political, and has risen to the appreci- 
ation of the sister-Art, as well as of the divine Art of colour 
and form, and to a point of critical refinement, too, whose 
nice appreciation would do no disgrace to a metropolitan 
audience. And it is well it should be so. We certainly 
need a counterpoise to the influences of factory labour, 
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the mistress spent £3,000 in dress during the Exhibition, 
or to the other where the spouse had a “ little bill” from 
the draper of £1,000, and found after its discharge there 
was a still small balance of £800 unpaid, one may easily 
believe in the alleged improvement. We would fain believe 
that even Sam Sondnokkar, who, after sitting half-an-hour 
in the Exhibition, hailed a policeman to know “ When this 
‘ere Exhibition was a gooin’ to begin,” had some new 
sensations awakened in his mind, and with the mass of 
intelligent people at the younger end of the working 
population, as well as the ladies of wealthy manufacturers, 
will swell the visitants at Mr. Fairbairn’s new gallery. 

It is clear Mr. Fairbairn has not suddenly, and 
without previous inquiry, launched his project before the 
public. Like a prudent man he had put out a feeler a few 
weeks ago, when he shadowed forth, but only in the 
faintest outline, his scheme for the formation of a large, 
permanent, and free Art gallery and museum in this city. 
Since then Mr, Fairbairn states that he has received so 
many communications encouraging him to proceed, and has 
met with so many manifestations of that true spirit of 
munificent liberality which is in Manchester readily called 
forth in furtherance of any and every good and useful work, 
that, at the request of the friends who have been the 
earliest to approve the suggestion, he explains his views at 
length, and fairly launches the scheme before the public. 
Having thus felt his way, and met with so much encourage- 
ment, his project looks promising enough, certainly. 

It is quite in keeping that this new development of Art- 
patronage should show itself in Manchester. Our Govern- 
ment and aristocratic metropolis has long enjoyed its 
National and other public galleries, though always pro- 
vided out of the national purse. The manufacturing 
metropolis may very consistently follow in the race, and 
especially when, with characteristic self-reliance, she builds 
her galleries by voluntarily taxing her own resources. As 
a matter of business it is worth consideration, and Man- 
chester, dependent as she is on the arts of design, might 
make a worse investment than in an institution so directly 
‘aleulated to develope and improve those arts. This, how- 
ever, isa low view of the matter, and we claim for the pro- 
moters of the scheme a disinterested desire to improve the 
tastes and administer to the highest gratifications of those 
by whose labour they are enriched. The idea that, as a 
class, manufacturers are behind the fighting men, or the 
bookish men, or, indeed, any other men in disinterested 
desire for the improvement of the thousands in their mills, 
is a great absurdity, as witness the prompt and splendid 
liberalities that have abounded there, and not least, that 
glorious gathering of 1857, which, with all its contretemps, 
its Donaldian fracds,and the squabbles over its surplus 
funds, was what no other provincial town in the kingdom 
ever could do, or ever thought of doing. It is time these 
old-fashioned absurdities about the mercenariness and 
meanness of manufacturers, as compared with any other 
class in the kingdom, were exploded, as they are directly in 
the teeth of reason and fact. ‘The devotees of the past may 
turn up their noses as they please, but they and their 
systems are as certainly destined to be supplanted by the 
accumulating power, culture, and social force of commerce 
as it is certain that vitality ever triumphs over the effete. 

We trust Mr. Fairbairn’s estimate of the probability of 
his gallery being filled by first-class works, through the 
donations of Lancashire collectors, is correct. No doubt 
he has gone into these probabilities as carefully as into the 
other parts of his scheme. He would never advocate the 
raising of a building which would stand with empty walls, 
a monument of the miscalculations of its projectors. That 
Lancashire possesses many enthusiastic collectors of first- 
class works of Art, we know; and that it is behind no place 
in the world in public spirit, we readily believe. We 
therefore trust Mr. Fairbairn’s estimate in this respect is 
correct, and the opening of a public building for the gifts 
of patriotic collectors will be the signal for the exhibition 
of all the liberality which the scheme presupposes. London 


| has long been afflicted with a plethora of Art-treasures. 


which everywhere seems to tend to roughness and the | 


tyranny of the physical over the mental nature. No 
Southron could go through the Manchester district without 


being painfully strack with these universal effects of | 
| Manchester, or any other provincial towns, must find such 


factory working. To such an extent do they go that it 


requires some resolution, even in the superior employés of | 


the factory, to run the gauntlet of the assembling work- 


people congregating round the factory gate, as work is | 


about to begin, Their manners so nearly border on the 
brutal, and their language so far corresponds, as to make 
it somewhat painful to endure them in the mass. Yet 
these people have, too, a vigour and alertness of mind 
which would be sought in vain in the southern districts of 
the country, and the children of the Lancashire workmen are 
getting a better education than perhaps any corresponding 
rinksin the country. They are eager for it, too; and repay 
the efforts of the schoolmaster far better than the gentler 
youngsters of southern districts. There is, therefore, a 
foundation being laid for a better state of things. And 
whilst the employments of the district render counterac- 
tives to coarseness and means of refining culture an abso- 
lute neeessity, there is the power and the disposition to 
appreciate them. 


piish, and it will find a constituency eager to receive its 
lessons of ennobling refinements. 
population whose masses are more in need of Art-influences 
and nowhere one that will become more receptive of them, 

It is a boast with the Manchester ladies that the Art- 
treasures Exhibition introduced a new era there as to 
taste in dress. They declare that the glaring colours and 
outré fashions of the ante-Exhibition period have given way 
to quiet harmonies and less demonstrative modes, And 
seeing that one cannot walk along the more fashionable 
suburbs there without being pointed to that house where 


Mr. Fairbairn’s gallery is needed, and it | 
will not lack visitors. It has a noble mission to accom- | 
| observed corner, or to display them to a small section of 


| 





Nowhere is there a} 


Good patriots would persist in leaving their pictures to the 
nation when the metropolis had only borrowed rooms in 
which to bestow them. Manchester proposes to take the 
opposite course, and to invite the gifts by first providing 
the gallery. This seems the rational end to begin at, and 
we trust it will prove so. 

Nevertheless, we confess we do not at all see why the 
national pictures should be wholly confined to the metro- 
polis. It does seem contradictory that the nation should 
pay for spurious Ruysdaels for the National Gallery, whilst 


luxurics out of its own private resources. If we are to 
purchase pictures for national purposes, let their destina- 
tion be as national as possible. Not one in a hundred of 
the population of Manchester will ever be able to see these 
important shams, now enshrined in the National Gallery ; 
but they might be disposed to appreciate the stolen beauties 
if they were in their own picture gallery. Let the metro- 
polis keep its pre-eminence, but let justice be done if the 
Heavens fall. The Dulwich and Hampton Court pictures 
would be vastly more valued and more useful in the northern 
metropolis than they now are. We cannot discover any 
decent reason why, in a temporary and periodical way, if 
not permanently, the little used Art-treasures of these and 
other of our national depositories of works of Art should 
not circulate to theaprovincial towns, especiaily to such as 
voluntarily provide a place for their reception. We surely 
do not want national collections for mere pride and show, 
but as great teachers and great sources of progressive and 
retining influences. If so, to coop them up in some un- 


the community is just so far to defeat our own purpose. 
We confess that the recent stealthy movement of pictures 
westward is good as far as it goes, and will, doubtless, tend 
to make them vastly more useful for their legitimate pur- 
poses. But there seems a disposition to keep them close 
there, and to surround them with jealous regulations, as 
well as an evident craving to absorb all that is reachable, 
which altogether makes an uneasy impression, The move- 
ment in Manchester offers a capital opportunity for setting 
this matter right ; and if the authorities at South Kensing- 
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ton would show towards the scheme the liberality it 
deserves, they would do more to popalarise their adminis- 


tration and to render their resources promotive of wide | 


national objects, than in any other way we can conceive. 
We can afford to urge this on their attention, as, of course, 
our predilections would quadrate with their own, did not 
our means of observation lead us to wider conclusions. 
The establishment of a northern centre for Art collections 
would greatly aid the educational work the department 
has in hand; and whilst we have not the slightest pre- 
dilections in favour of Manchester above any other equally 
central place, it Goes seem that the spontaneous emanation 
of this proposal from Manchester proves something in 
favour of its claims, and virtually decides the question on 
its behalf. 

Mr. Fairbairn seems to contemplate, in addition to the 
purely artistic part of the gallery, the addition of rooms 





for collections of ornamental Art, interesting to certain | 


classes of artizans, for inventions, for the reception of 


existing collections of articles of interest that need better 
display, and possibly for a periodical exposition of the 
industrial productions of the district. These are, doubt- 


less, very good objects in their plan, but we think it is open | 


to question whether an attempt to do too much would not 
be accompanied with great danger to the whole scheme. 
Mr. Fairbairn has laudably fixed his mind upon a great 
and noble thing, and it is worth a thought whether the 
oue object of a Fine Art gallery that shall be worthy of 
Manchester and the district will not be sufficient to absorb 
even all the munificence of Manchester, and engage all the 
energies of its friends. This will be additionally so if it 
should be found that gifts need supplementing, either 
because numerically insufficient meagrely to fill up so lage 
an outline, or because not complete enough to be present- 
able unless the gaps are filled up by purchase. 


Besides, we have a sort of instinctive feeling against the 


| from sixteen to twenty-six years of age. 


contact of Art and Industry under the same building and | 


management, certainly not from any undervaluing of the | 


latter, but from a sense of the incongruousness of the | ; ~ ——s 
| but at the coalmasters; these two bodies of men, representing, it 


mixture. This objection would not lic, however, against 
Art manufactures which might most usefully be associated 
with the Art gallery. <A great revolution is needed in this 
direction, and such means as hereatter would materially 
aid in its accomplishment. Theve is certainly nothing in 
which the houses of respectable working men are more 
deficient than in ornaments of a presentable character. 
The most grotesque so-called ornaments are often found in 
the homes of men who abroad on holidays look little ditfe- 
rent from their masters. Home is degraded by such 
things, and rendered less genial and less attractive, though 
those who suffer by it may not divine the cause. 


Now if | 


| terms without applying the test of which is the strongest party, how 


| with the present sacrifice ? 
in the course of business, but when will the men thrown out of 


something could be done on a large scale to infuse a better | 


feeling into the masses in this matter, and bring before 
them better things at a cost within their means, we should 
have influences widely at work that would prepare for the 
enjoyment of the picture gallery. The Art mauufacture 


room might be made thus a preparatory school for the | 


higher teaching of the picture room. The need of orna- 
ments for the homes of the masses would thus be brought 


prominently before manufacturers who at present seem to | 
have little idea of the market that is at present lost to them. | 


Agreeable forms and pleasant colours need be no monopoly. 


Reduced copies of celebrated sculptures, in a humbler | 


material even than Parian, might be brought within the 
working man’s reach, Our glass and pottery need not be 
ugly because they are cheap. In these directions an Art 
manufacture exhibition, managed with the vigour and 


spirit that would certainly be devoted to it in Manchester, 


would create the want and the supply both of humanising | 


agencies that would add attractions to working men’s 
houses, thus bringing their home influences more nearly 


into unison with those of the great picture gallery, and | 
insuring that at least the daily impressions of home would | 


not run altogether counter to these higher and nobler 
teachings of Art. 


== 





Tue New Irisu Mai Sreamers.—It has been decided that the 
four vessels building for this service shall be called the Leinster, 
Munster, Connaught, and Ulster, being the names of the four pro- 
vinces of Ireland. Mr. Laird, of Birkenhead, is constructing the 
Munster and the Ulster. Messrs. Jas. Watt and Co., of Birming- 
ham, will supply the engines. Mr. Laird is also building the 
Connaught. The last of the four, the Leinster, is being built at 
Blackwall by Messrs. Samuda Brothers; and Messrs. Ravenhill and 
Co. are to supply the engines for the two last-named vessels. ‘The 
first will be launched from Mr. Laird’s on the 20th of February, and 
the others will quickly follow. The new postal service will commence 
in June next, when the whole distance between Euston station, 
London, and the Westland-row station, Dublin, must be completed 
in 11} hours, twice a day each way on week days, and once on 
Sundays, under penalties ranging to £80 per trip for all delays 
beyond the 11} hours, except caused at sea by fog, snow storms, or 
saving human life. There can be no remission of penalties for 
delays from any cause whatever in the land portion of the service. 











ENGINEERS AND STOKERS IN THE NAvy.—The following will be 
the future establishment of engineers and stokers on board her 
Majesty's ships :— 


ENGINEERS. 
Vessels under 200 horse-power oe oe +. 5 assistants, 
Do, at 200 h.-p., and under 350 h.-p., 1 chief and 3 do. 
Do. at 350 h.-p., and under 500 h.-p., 1 do. and 4 do. 
Do at 500 h.-p., and upwards .. 1 do, and6 do. 
STOKERS, 
Screw Paddle 
Leading Stokers and lorse-power. Stokers and 


Second-Class Leading Neceudtiens 


Stokers.| " Stokers. Stokers, | " Btokers, 
1 5 under 100 ., 2 6 
2 6 100, and under 150 .. 3 6 
2 8 150 - 200 .. 3 om) 
3 9 200* a 250 .. 3 12 
3 ll 250 - 3u0 .. 4 14 
4 12 300 _ 400... 4 17 
4 | 14 400 — 500 .. 6 1s 
5 | 15 500 _ 550 .. 6 21 
5 | 17 550 _ 600 .. 6 24 
6 | 18 600 - 700 .. 6 27 
6 | 20 700 - 800 .. 6 30 
6 | 22 800 900 .. 6 33 
6 | 24 900 — 1,000.. 6 36 


* Sloops of Mutine class, with two stokeholes, to have 12 stokers, 


ASSOCIATION 











OF FOREMEN ENGINEERS. 

Ar the last meeting of this association on the evening of February 
4th, Mr. Joseph Newton was re-elected president. Four new 
members were elected, and several nominations of others followed. 
The question of the dilapidated condition of the library, and the 
want of library funds, next came on for discussion, and as there 
were several advocates of compulsory and voluntary systems of 
money raising, this was of an animated character, The evidence of 
the librarian himself, who had hitherto depended on voluntary aid, 
and who found himself almost destitute of books, and ‘quite 
destitute of money to buy others, had perhaps the greatest weight. 
It was “the ounce of practice against the pound of theory.” Finally 
a rate in aid was voted, and a library and printing committee nomi- 
nated to inquire into the best means of employing the funds so 
raised. Mr. Beckley, in consideration of the value of a paper re- 
cently read by him, was elected an honorary member for twelve 
months, After the chairman had announced a paper by Mr. 
Robertson for the March meeting, “On the Llistory of the Iron 
Trade,” the members separated. : 











EDINBURGH SOCIETY OF ENGINEERS. 
Tue preliminary meeting for the formation of the above society was 
held on Monday evening, February 6th. An interesting paper was 
read before the meeting, setting forth the purposes and advantages of 
such a society being formed in Edinburgh; a draft of the proposed 
rules was then submitted, which was approved, and the society 
being duly constituted, the office bearers were then elected. .Its 
members include engineers in every department of the profession, 
} There will be three essays 
and one debate alternately ; and it will hold its meetings twice a 
month until the number of members admit of holding them weekly. 
It is gratifying to remark that this energetic commencement has 
been etlected within a fortnight of the tirst proposal of such a society, 
and that without any public intimation. The first meeting of the 
society will be held on Monday, February 20th, the subject being a 
debate on the Great Eastern, which is expected will be keenly 
contested.—COMMUNICATED. , 








SCOTTISH MATTERS. 
Tue iron and coal trade dispute has assumed a very unsatisfactory 
aspect. The masters have damped out eighty-nine furnaces, and 
only thirty-six are now in operation. The Glasgow Herald says :— 
“ The forwarding of coal to the Glasgow market by the ironmasters 
is a proof that it is not at the employed they would strike the blow, 


may be said, the capital of a district, contending with each other 
for the supremacy of dictating the price of labour so far as mining is 
concerned; and when one or other has gained the point of their 
ambition, what then? Will the honour or the profit be commensurate 
The loss on their part may be regained 


employment redeem themselves? Never, perhaps. To support them- 
selves, their wives, and families, they must needs pawn or sell their 
furniture and clothes. A strike is, therefore, a curse and a calamity, 
which sweeps over a district like a pestilence, leaving behind it 
traces of its ravages which years cannot eflace, ‘The present con- 
test is no ordinary one. Both parties are supposed to consist of 
educated men, and if they cannot reason the question and come to 


can either of them expect to meet with workmen who, on asking for 
an advance of wages, will listen to their reasonings when they are 
unable to give it ?” 

Last week's shipments of pig-iron from Scottish ports exhibited a 
decrease as compared with the corresponding week in 1859 :— 











Foreign. Coastwise, Total. Same week 
last year, 
Ports. Tons Tons. Tons. Tons. 
Glasgow .. ee 704. 1,0l4 - 1,808 .. 2,437 
Port-D indas oe — «. 210 - 210... 225 
Greenock .. ee ee None. = 
Port-Glasgow ee None a _ 
Bowling ee None 100 
Ardrossan.. 908 «. 2,029 eo. S38 .. 1008 
Troon ee — 130 ° 130. 245 
Ayr.. os — 253 -. «= 258 1,036 
Irvine ee es None ee 160 
Grangemouth .. 249 100 oe 349 535 
Leith ee oe 250 .. 155 ee 405... 360 
Burntisland ee -- No return, .. ee -- 
Alloa (south) ee None, oe ee 
Alloa (north) ee _- 282 oe 282 . 120 
Bo'ness ee 2 a 372 eo 397 75 
Morrisonshaven .. « No return .. _- 
Total ee 1,626 4,545 6,171 6,555 


IRISH MATTERS. 
WE read in Saunders’ News Letter :—A novel experiment was, on 
Wednesday, for the first time, publicly tried on the principle of chain 
traction, or chain haulage as it is sometimes called, on the Grand Canal, 
between James’s-street Station and Portobello Harbour, Dublin, with 
one of its boats, the property of the Midland Great Western Railway 
Company. Amongst the gentlemen present were Messrs. Cowper, 


| Sterling, Richardson, N. Hone; Mr. Hornsby, secretary of the Board 


| of Works; Mr. Cabry, Mr. Forbes, Mr. 


lealey, of the Midland 
Great Western Railway; Mr. Mulvany, engineer of the Grand 
Canal Company; the patentee, Mr. Robertson, &e. The best de- 


| scription we can give of it is from the authentic formula :— 





“The chain propeller used in this experiment is distinct 
and difierent from all other forms of chain traction hereto- 
fore introduced in France and England, which were properly 
described as chain haulage, and which have not been found 
capable of general application. The chain propeller has now for the 
first time been patented and introduced. ‘The boat to which the pro- 
peller is applied in this instance, although quite sufficient to show the 
application of the principle to heavy goods traflic, does not show the 
mode in which the gear would be attached to an ordinary trade boat. 
The shaft and pulleys extend beyond the gunwale on either side, in 
consequence of the boat being so much narrower than a regular 
trade boat, the gearing being made so as to be applied to a boat of 
suitable beam afterwards. ‘The pulleys, when properly applied, will 
not project at all, and will be either partially or wholly hidden from 
view. ‘The boat, as at present fitted up, is capable of showing that 
canal boats, fully laden with cargo, can be moved by this power at 
the rate of fully three miles an hour, which is a speed beyond that 
attained with two horses, with a regularity equal to the railway 
system, at a cost as nearly as possible one-third of horse-power, 
and without injury to the banks or the bottom of the canal. The 


same engine which moves the boat can also be employed for 
discharging cargo at country stations. ‘The simplicity and 
small dimensions of the engine, suitable in consequence of 


obtaining a fixed power; the readiness with which you can stop 
the boat, or, if necessary, reverse it without stoppage, or without 
requiring the crew to get out of the boat, as at present; and the 
steadiness with which the boat moves, are advantages which, with 
its great economy (the principal feature), will force the adoption of 
the principle over such canals as are capable of using it. More than 
double this speed can be attained where a passenger traflic is carried 
on; but for such a purpose chains of a diflerent scantling, suitable 
engines, gear, and boats, would be required.” The experimental 
boat under notice moved without a load at about five miles an hour; 
and in the long reach four boats loaded, amounting to 160 tons, 
were taken in tow, and were conveyed with ease at from three to 
three and a half miles per hour. One great feature is, that the 
wave produced by screw or paddle steamers is not produced; and 
another, that the growth of weeds in the bottom will be annihilated. 
The expense will not amount to one-third that of horse traction. 





= 


The experiment was so far successful; and when it is considered 
that this was but a mere experiment, it bids fairly to decrease the 
cost of the transit of goods generally. The working of the endless 
chain caused great interest amongst the wavfarers; but when, as it 
is intended, that all the machinery will be enclosed, it will still 
further excite public curiosity when a line of loaded boats are pulled 
along without any aid as of old, from the banks, or any visible sign 
but the small smoky chimney, which falls at the bridges like the 
Thames river boats. 

There is a movement in the west, south, and middle districts of 
Ireland against the monopoly of the railway companies, in grasping 
the Grand Canal, the great railway from Dublin to the Shannon 
and Limerick. 











Tite Pacific Steam Company of Liverpool have had the period of 
their charter extended for 21 years. Their fleet in the Pacific con- 
sists at present of nine steamers, and three more are being built to go 
out. The annual steaming distance of the company along the coasts 
of New Granada, Ecuador, Peru, Bolivia, and Chili, now amounts to 
about 170,000 miles, to be immediately extended to more than 300,000, 

Tue Grear Eastern.—By a resolution of the Board of Directors, 
Mr. James Bowen has been placed in charge of the Great Eastern 
since the lamented death of Captain Harrison. Mr. Bowen has been 
a master mariner for upwards of 20 years, and has, besides, passed 
the Board of Trade as master and master-extra. He is also one of 
the small number who have passed examination in steam. 

IRRIGATION ON AN AusrRALIAN Farm.—The farm consists of 

180 acres situate on the south side of the Yarra, and has a river 
frontage of about one mile in extent, the land being divided into two 
different descriptions of soil—the bottom or alluvial land along the 
river, which for richness and depth may be considered some of the 
tinest in the colony ; and the hill land, which, although of a lighter 
nature and of less depth, is yet of good quality. ‘The nature of the soil 
and the topographical features of the ground have not been lost 
sight of either in the cultivation of the different products, or in the 
system of irrigation. The low land is at present fia out in market 
vegetables, cight acres alone being sown with cabbages, of which 
there is a perfect plantation; and when it is considered that one 
acre of good soil is capable of producing 8,000 cabbages, some little 
idea may be formed of the supply of these plants, potatoes, peas, 
beans, et hoc genus omne, which can be produced when their culture 
is undertaken upon a large scale, and with the advantage of good 
land, a fine climate, agd that most important adjunct, a proper 
degree of moisture. To obtain the latter requisite, and to furnish 
a copious and continuous supply of water to the higher portions of 
the farm, which are divided into orchards, plots of artificial grains 
and meadow land, the works we have referred to have been com- 
menced. A 12-horse power engine is in process of erection on the 
bank of the Yarra, above high-water mark, by which the water 
of the river will be pumped up from a shaft, sunk close to the bed 
of the stream, and thence conducted into the main pipe, 5 in. in 
diameter, which at the distance of 750 yards discharges it into a 
reservoir 200 ft. by 100 ft. and 10 ft. deep, The reservoir is situated 
about 120 ft. above the level of the river at the highest point, and 
in the most commanding position on the farm. It is constructed of 
earth, the embankments being about 12 ft. in width, and will contain 
one week’s supply of water, or sufficient to cover the whole farm with 
1 in. of water once a week, From this large depét the water will be 
conveyed, by means of branch pipes, into a series of contour canals, 
after the Italian system, dug at regular levels, differing from each 
other in height according to the declivity of the ground. These 
canals, when the hilly portion of the farm requires irrigation, will be 
suflered to overtiow, and thus, at the hottest season of the year, a 
degree of moisture can be given to the soil which is sufficient to 
raise the most luxuriant crops. This system of irrigation is, of 
course, only applicable to the higher land where there is a fall for 
the water. The flat lands along the river banks will be irrigated 
by a network of pipes, branching off from the main conductors, from 
which the water will be discharged by means of plugs, in the same 
manner as our streets were watered last summer. It will thus be 
seen that the system of watering a large farm in such a locality is of 
the simplest character. The necessary supply requires only one 
day’s work with the engine, so that at any time the quantity can be 
easily increased. As far as they are at present completed, the works 
give every promise of the most entire success, The inner walls of 
the reservoir will be puddled to prevent any escape of water, and 
the embankments will be planted with fruit-trees. Immediately 
surrounding the reservoir is a paddock of meadow grass, 50 acres in 
extent, which will be watered by the above-mentioned canals. 
Adjoining this enclosure is a dairy-paddock, and here arrangements 
have been made for watering the cattle, and for conducting the 
water to the dwelling-house and stables. The whole piping, sup- 
vosing the work to be completed, will amount to over 6,000 yards in 
ength, or about 3} miles, and the aggregate length of the contour 
canals will be about the same. The whole expense of the under- 
taking is estimated at £6,000.—Melbourne Argus. 

Tux Corron Trape.—Upwards of 500,000 workers are now 
employed in our cotton factories, and it has been estimated that at 
least 4,000,000 persons in this country are dependent upon the 
cotton trade for subsistence. A century ago Lancashire contained a 
population of only 300,000 persons ; it now numbers 2,300,000, In 
the same period of time this enormous increase exceeds that on any 
other equal surface of the globe, and is entirely owing to the 
development of the cotton trade. In 1856 there were in the United 
Kingdom 2,210 factories, running 28,000,000 spindles and 299,000 
looms, by 97,000 horse power. Since that period a considerable 
number of new mills have been erected and extensive additions 
have been made to the spinning and weaving machinery of those 
previously in existence. The amount of actual capital invested in the 
cotton trade of this kingdom is estimated to be between £60,000,000 
and £70,000,000 sterling. The quantity of cotton imported 
into this country in 1859 was 1,181} millions pounds’ weight, the 
value of which at 6d. per Ib. is equal to £30,000,000 sterling. Out 
of 2,829,110 bales of cotton imported into Great Britain America 
has supplied us with 2,086,341, that is, 5-7ths of the whole. In other 
words, out of every 7 1b. imported from all countries into Great 
Britain, America has supplied 5 1b., India has sent us about 500,000 
bales, Egypt about 100,000, South America, 124,000; and other 
countries between 8,000 bales and 9,000 bales. In 1859 the total 
value of the exports from Great Britain amounted to £130,513,185, 
of which £47,920,720 consisted of cotton goods and yarns. Thus, 
more than one-third, or £1 out of every £3 of our entire exports, 
consists of cotton. Add to this the proportion of cotton which forms 
part of 12,000,000 more expected in the shape of mixed woollens, 
haberdashery, millinery, silks, apparel, and slops. Great Britain 
alone consumes annually £24,000,000 worth of cotton goods. Two 
conclusions, therefore, may safely be drawn from the facts and 
figures now cited—first, that the interests of every cotton-worker 
are bound up with a gigantic trade which keeps in motion an 
enormous mass of capital, and this capital, machinery, and labour 
depend for 5-7ths of its employment upon the Slave States of 
America for prosperity and continuance; secondly, that if a war 
should at any time break out between England and America, 
a general insurrection take place among the slaves, disease sweep off 
those slaves by death, or the cotton crop fall short in quantity, 
whether from severe frosts, disease of the plant, or other possible 
causes—our mills would be stopped for want of cotton, employers 
would be ruined, and famine would stalk abroad among the hundreds 
and thousands of workpeople who are at present fortunately well 
employed. Calculate the consequences for yourself. Imagine a 
dearth of cotton, and you may picture the horrors of such a calamit 
from the scenes you may possibly have witnessed when the mills 
have only run on “short time.” Count up all the trades that are 
kept going out of the wages of the working classes, independent of 
builders, mechanics, engineers, colliers, &c., employed by the mill- 
owners. Railways would cease to pay, and our ships would lie 
rotting in their ports, should a scarcity of the raw material for 
manufacture overtake us.—Covton Supply Reporter. 
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THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

2637. Joun TaLsot Pitman, Gracechurch-street, London, “ An improved 
method of curing india-rubber or gutta-percha compounds.”—A commu- 
nication from Asahel Knowlton Eaton, New York, U.S.—Vetition recorded 
21st November, 1859. 

2849. WitLIaM Crane WiLkINS, Long Acre, London, “ Improvements in 
lamps for lighthouse purposes,”—— Petition recorded 15th Deceimber, 1859. 
2921. BenyamMiIn Fieer and Josepu Raw.ines, East-lane, and Tuomas 
Cioakk, Saville-row, Walworth, ‘‘ Improvements in the machinery for 
stopping the bodies and wheels of railway and other carriages, and which 
machinery is an improvement on the machinery already patented by 
Letters Patent granted,to Thomas Cloake, dated the 1st March, 1859.”— 

Petition recorded 22nd December, 1859. 

28, ALBERT Horwoop, Great Quebec street, London, “ Improvements in sig- 
nalling by electricity, and in apparatus connected therewith, adapted to 
communicating between railway stations and railway trains, and also ap- 
plicable to other purposes.” 

34. Joun Fisuer, Carrmgton, Nottinghamshire, ‘Improvements in ma- 
chinery or apparatus for washing, cleansing, or purifying clothes and 
other articles.”—Petitions recorded 5th January, 1800. 

108. Antoine Davin, St. Chamond, France, ‘ Improvements in jacquard 
apparatus.”—A communication from Ennemond David, St. Chamond, 
France. — /’etitwn recorded 14th January, 1860. 

120. Joun Freperick Spencer, Adelaide-place, London Bridge, “ Improve- 
ments in steam engines for propelling ships and other vessels, and for 
other purposes.” 

122. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the insulation of submarine electric telegraph wires.”—A communica- 
tion from John M. Batchelder, Cambridge, Massachusetts, U.S.— Petitions 
recorded 7th January, 1860. 

126. HENRY MepLocK, Great Marlborough-street, London, “ Improvements 
in the preparation of red and purple dyes.” 

127. Georuk Jones Barken and THoMas BARKER, Chillington Ironworks, 
Wolverhampton, “ Improvements in machinery or apparatus for manu- 
facturing shoes for horses and other animals.”—A communication from 
Henry Burden, Troy, U.S, 

128, WILLIAM Situ and Prince Suit, Keighley, Yorkshire, “ An improved 
process of hardening cast-iron caps used in machinery for spinning and 
doubling wool, cotton, silk, flax, mohair, and other fibrous substances.” 

129. ALEXANDER CuaArLin, Glasgow, Lanarkshire, N.B., ** Improvements in 
engines for drawing or conveying heavy loads.” 

130, WILLIAM Watson Hewitson and BexJaMin WALKER, Leeds, “ Im- 
provements in steam hammers.” 

131. Gopyrty Ermen, Manchester, and Joun Piatt, Oldham, Lancashire, 
‘‘Improvements in machinery or apparatus for spinning. winding, and 
doubling ectton and other fibrous materials.” 

132. Sivaenicn Curisrorukk Kreert, Fenchurch-street, London, ‘ Im- 
provements in the permanent-way of railwa$s.”—A communication from 
Carl von Etzel, Vienna, 

133, Joun Barker BerGer, Upper John-street, Fitzroy-square, London, 
** An improved mode of, and apparatus for, ascertaining the proper course 
to steer ships or vessels.” 

134. JOHANN Scuusextu, Vienna, “Improvements in nails and similar 
articles, and in preparing materials for the production thereof, and of 
buttons and various other articles to which the same may be applicable.” 

135, Nicnotas Dokan MAILLAKD, York-street, Dublin, * Improvements in 
the means for steering and indicating the course or direction, and time, 
of ships and other navigable vessels at sea, which improvements are also 
applicable to other purposes.”— Petitions recorded 18th January, 1860. 

137. Harrison Biaik, Kearsley Works, Farnworth, Lancashire, * lm- 
provements in the production of carbonic acid gas.” 

139, Josep Neepuam, Piccadilly, London, “ Improvements in the applica- 
tion of the rise and fall of the waves to the propulsion of vessels.” 

140. Antuony Bowek, Liverpool, *‘ Improvements in shipbuilding.”—/e- 
titions recorded 19th January, 1860. 

141, Wituiam Grirvitu, Hitchin, 
vessels and locomotive carriages,” 

142. Tuomas Gray, Carr’s Hill Glass-works, Gateshead, Durham, * Im- 
provements in the manufacture of goblets and other similar articles in 
glass, and in the apparatus connected therewith.” 

142, WiLttam CiissoLp, Dudbridge, Gloucestershire, “ Improved machinery 
for grinding vegetable, mineral, and other substances.” 














Herts, *‘ Improvements in propelling 


tion of safety cages and hoists for raising and lowering weights in mine | 


and other shafts,” 

145, 
the manufacture of the dies or draw plates used in drawing wire and 
tubes, and for other similar purposes,”—Partly a communication from 
J.J. Eagleton, New York, U.S. 

147, Groxor Hatuen Corram and Henry Richarp Corram, St. Pancras 
Ironworks, Old St, Pancras-road, London, ** lmprovements in the manu- 
facture of chairs, bedsteads, and other articles to sit or recline on.” 

148. Tuomas Kakk CaLLarp, Blenheim-terrace, St. John’s Wood, ‘ Im- 
provements in preparing wheaten flour.” 

149. FERDINAND JEAN JOUBERT DE LA Frrve, Porchester-terrace, London, 
“Improvements in reproducing photographic and other pictures, en- 
gravings, prints, devices, and designs, on the surfaces of glass, ce ic, 
and other substances requiring to be fired, to fix the same thereou.”— 
Partly a communication from Henry Garnier, Rue Notre Dame des 
Champs, Paris. 

150. Thomas Freperick ALLEN, Elizabeth-terrace, Hackney Wick, Middle- 
sex, ‘ Improvements in bait cans for fishing purposes.” 

151. Joun ForsteR MEAKIN, Baker-street, London, “ An improvement in 
envelopes,”"—/’etitions recorded 20th January, 1860, 

153. CHARLES PiexRe Prick Laurens, Rouen, France, ‘* Improvements in 
the manufacture of chlorine,” 

155. JULIEN FRANCOIS BELLEVILLE, Paris, “ Improvements in steam gene- 
rators.”’ 

157. WILLIAM EpwarpD Grpgk, Wellington-street South, Strand, London, 
“ Improved prop for supporting plants.”—A communication from Lambert 
Grds, Haybes, France. 

159. Benjamin Joskpu Speppine, Birkenhead, Cheshire, ‘‘ Improvements 
in apparatus for generating gas from oily and fatty substances, and in 
coolers and holders or gasometers.” 

161. Rests. Rarsky Bevis, Birkenhead, ‘* Improvements in marine steam 
engines.” 

168. Leon Emink Davip and JAN Amepgex Vercuer, Boulevart St. Martin, 
Paris, “ An improved brake for vehicles.” — /etitions recorded 21st January, 








1860. 

165, MARTIN Rak, Manchester, ‘‘ Improvements in roughening or obscuring 
glass globes, tubes, or other vessels,” 

167. Murray Anprrson, Tollington Park, Hornsey-road, Middlesex, “ Im- 
proved ventilating apparatus.” 

169. Ropert FREDERICK FINLAY, Queen-street, Edge-hill, Liverpool, “ A 
new method of reefing and furling the sails of ships and vessels from the 
decks thereof."— /etitions recorded 23rd January, 1860, 

171. Emits Louis Gareuiier, La Ferté-sous-Jouarre (Seine et Marne), 
France, *‘ Improvements in the manufacture of the crucibles, muffles, or 
pots, used for the reduction of the ores of zinc.” 

173. Joun CaLvert, Strand, London, ‘* Improved method of ea ing and 
distributing the strain on ships’ cables when subject to great tension or 
pressure.” 

175. Cuaries Itirrs, Birmingham, shell 
buttons.” 

177. Henry BLAXLAND, Sittingbourne, Kent, ‘* An improved churn.” 

179. Josern THRELFALL CARTER, Sydenham, Kent. ‘‘ Improvements in 
machinery for tilling the soil, and in engines and boilers for driving the 
same, and other agricultural implements.” 

181. Grorex EpMonp Donistuorre, Leeds, Yorkshire, ‘‘ An improvement 
in making cop tubes.” 

183. Isaac LowritaN BELL, Newcastle-on-Tyne, “ An improvement in sup- 
plying hot blast to furnaces.”"— Petitions recorded 24th January, 1860, 

185. Frepexick Yarss, Parliament-street, Westminster, ‘‘ Improved appa- 
ratus for generating certain gases to be used as fuel, and as reducing 
agents in metallurgic and other operations and improvements in furnaces 
to be heated and worked therewith.” 

187. THRopoRK RaMSPACHER and CuRisTorHe FRepERic Scumipt, Rue Ste. 
Appoline, Paris, “* Preparing wire gauze to render it applicable to various 
purposes. ‘a 

189. THomas Donkin, Bermondsey, Surrey, ‘ An improvement in paper- 
making machines.” 

191, FRaNcois ANTOINE KikrreR, Rue Oudinot, Paris, “ Improvements it 
fabrics suitable for straps for driving machinery and for other purposes.’ 

193. Horatio James Hua@eins, Island of St. Vincent, West Indies, ** lm- 
provements in filtering and decolorising cane juice solutions of sugar 
and other liquids, and in the manufacture of sugar.” 

195. JEAN Pierre Lamar, Bush-lane, London, ‘* Improvements in boots, 
shoes, and similar foot coverings, in fixing the heels and soles thereof, 
and in apparatus for forming and applying screws for the foregoing and 
other purposes.”—A, communication from Charles Jarrin, Rue Bourbon 
Villeneuve, Paris.—Petitions recorded 25th January, 1860. 


“Improvements in double 





Patents on which the Stamp Duty of £50 has been Paid. 
292. Jonn Mayo WorRALL, Salford, Lancashire.—Dated 31st January, 1857. 
811. Ricnarp Lamine, Hayward’s Heath, Cuckfield, Sussex.—Dated 3rd 

February, 1857. 
856, WiLLIaM GREENSLADE, Bristol, and James Woop, St. Pancras, London. 
Dated 7th February, 1857. 


PavuL Moore and Pavut Moors, jun., Birmingham, ‘‘ Improvements in | 








postage. 
| made payable at the Post-office, High Holborn, to Mr. 


304. MATTHEW ANDREW Murr and James McILwHaM, Glasgow, Lanarkshire, 
N.B.—Dated 2nd February, 1857. 

316. JuLIAN BERNARD, Albany, Piccadilly, London.—Dated 3rd February, 
185 


whe 

$23, Joun Hnry JOHNSON, Lincoln’s-inn-fields, London.—A communica- 
tion.—Dated 4th February, 1857. 

341. James GiLRoy, Auldh fi s, Renfrewshire, N.B.— 
Dated 6th February, 1857. 

314. Grorck Witz, Laurence Pountney-lane, Cannon-street, London.— 
A communication.—Dated 3rd February, 1857. 

402. Ricuarp DvuepaLe Kay, Accrington, L 
— Dated 11th February, 1857. 

354. Josep Nicouas Victor Capiat, Paris. —Dated 7th February, 1857. 

366. James Murpocu, Staple-inn, London.—A communication.—Dated 9th 
February, 1857. 

331. Puitipp ScHAFER and FREDERICK SCHAFER, Brewer-street, London.— 
Dated 5th February, 1857. 

340. RICHARD ARCHIBALD Brooman, Fleet-street, London.—A communica- 
tion.—Dated 6th February, 187. 
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hire.—A tion 








Patents on which the Stamp Duty of £100 has been Paid. 
307. Joun Perkins, Manchester.—Dated 4th February, 1853. 
316. KicuarD PLosser, Broad-street, Birmingham.—Dated 5th February, 
1853. 





Notices to Proceed. 

2105. WintiaM Henry Puituirs, Nunhead, Peckham, Surrey, ‘ Improve- 
ments in apparatus for generating and regulating heat applicable to 
culinary and other purposes.” 

2106, Joun ForpuaAM STANFORD, Denbigh-place, Middlesex, ‘‘ An improved 
upparatus for giving warmth to the lower extremities and members of 
invalids and others when travelling or in churches, chapels, theatres, 
rooms, carriages, and other similar places, and on ship-board, and also 
for airing carriages.” 

2198. Epwakp THORNHILL Simpson, Walton, near Wakefield, Yorkshire, 
“ Improvements in apparatus for condensing distilled fatty matters.” 

2200. Patrick Rosertson, Sun-court, Cornhill, London, ‘‘ Improvements 
in the manufacture of manure.”— Petitions recorded 28th September, 1859. 

2204. Thomas ALLAN, A delphi-terrace, Westminster, “Improvements in 
applying electricity for telegraphic purposes, and in apparatus employed 
therein.” 

2205. WitLiAM JouNSON, Horse-shoe-court, London, ‘‘ An Improvement in 
yurses,”” 

2209. WittiaM Kempr, Holbeck Mills, Leeds, ‘‘ Improvements in machinery 
for raising the pile of woollen and other cloths.”—Petitions recorded 29th 
Septen ber, 1859. 

2226. WiLtIAM ParkKIN, Sheffield, Yorkshire, and James Bates, Hyde, 
Cheshire, ‘Improvements in wedges for railway chairs.”—Vetition re- 
corded Ast October, 1859. 

EpmunD MorEwoop, Enfield, Middlesex, ‘‘ Improvements in coating 

etals.”—Petition recorded 3rd October, 1859. 

2239. GEORGE FREDERICK GREINER, Wells-street, St. Marylebone, London, 
‘* Improvements in the construction of piano-fortes.” 

2246. Witutam Backett, Old Kent-road, Surrey, ‘ Improved ‘cleansing 
powders,” — Petitions recorded 4th October, 1859. 

2259. GrorGE Daviks, Serle-street, Lincoln’s-inn-fields, London, ‘ Im- 
provements in the method of, and apparatus for, vaporising liquids and 
heating air.”—A communication from Messrs. Gargan and Co., Villette, 
France. - Petition recorded 5th October, 1859. 

2271. Gustavus ApoLrnus Situ, Old Cavendish-street, London, ‘‘ Im- 
provements in shot and shells and other projectiles.” 

2273, WituiaM Hopkins, Birmingham, * A new or improved steam engine.” 

2284. GrorGe Gipson and JAMES Gipson, Southall, Middlesex, ‘* Improved 
machinery for raising and removing soil or earth from sewers and other 
excavations.” — Petitions recorded 6th October, 1859. 

2292. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the treatment of fatty matter.”—A communication from Joseph 
Etienne l’'Honoré, Paris.— Petition recorded 8th October, 1859, 

2313. ANDREW WuyTock, Little St. Andrew-street, Upper St. Martin’s-lane, 
London, ‘‘ Improvements in coating sheets of metal with other metals 
and other substances.” 

315. Franz AntoN LOoHAGE, Unna, Westphalia, Prussia, ‘‘ An improved 
construction of water-wheel.”—A communication from Mr. Scharsch- 
midt, Arnsberg, Westphalia, Prussia, — Petitions recorded 11th October, 
1859. 
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144, Joun Timains, Runcorn, Cheshire, “ Improvements in the construc. | 2337. Louis Hesrt Rovssrav, Boulevart St. Martin, a “ Improvements 





in steam engines.”—Vetition recorded 13th October, 1859. 

2366, WitLIAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in rotary steam engines.”—A communication from Charles Smith Hatha- 
way, Athol, Thomas Huston Witherby and Luke Bucklin Witherby, 
Worcester, and Jonathan Horatio Nelson, Shrewsbury, all in Worcester, 
Massachusetts, U.S. 

2372. RicHakD ARCHIBALD BRrooman, Fleet-street, London, “ Improvements 
in electro-magnetic’ engines, and in apparatus connected therewith.”— 
A communication from Messrs. J. 8. Rousselot and Co., Paris, —/etitions 
recorded V7th October, 1859. 

2437. Wintiam AntTHOoNY Matturws, Sheffield, Yorkshire, ‘ Improvements 
in springs.”"—Petition recorded 25th October, 1859. 

2485. Josep Hotmes, Pleystowe Capel, Surrey, “An improved halter- 
block for stable purposes.”— Petition recorded 3st October, 1859. 

2518. JAMES CHESTERMAN, Sheffield, Yorkshire, ‘* New and improved 
methods of, and furnace for, heating, hardening, and tempering clock 
springs, watch springs, band saws, steel for dresses, such as crinoline 
steel, and other like purposes.”"—Petition recorded 4th November, 1859. 

2573. ELIZABETH ANN SELLON Bure@rss Burerss, Strand, London, * Im- 
provements in the preparation of anchovies,”—VPetition recorded 12th 
November, 1859. 

22, Witutam Epwarp Newton, Chancery-lane, London, “ Improved 
apparatus applicable for beating eggs or mixing substances or liquids,”— 
A communication from Edwin Pear Monroe, New York, U.S.—Petition 
recorded 1st December, 1859. 

2759. JAMES Suaw, Manchester, Lancashire, ‘‘ Improvements in the insula- 
tion and laying down conducting wires for the transmission of telegrams 
or telegraphic messages.”— Petition recorded 6th December, 1859. 

2001. Richarp Steap Howpen and Epwin Turesu, Wakefield, Yorkshire, 
**An improved construction of safety lamp."— Fetition recorded 20th 
December, 1859. 

2914. Joun GLasson, Newark-upon-Trent, Nottinghamshire, ‘* Improve- 
ments in steam engines.” 59. 














Petition recorded 21st December, 1859. 

6. ALEXANDER Prince, Trafalgar-square, London, “‘ Improvements in the 
construction of pianofortes.”"—A communication from Dr, Harlimann, 
Zurich, Switzerland. —Petition recorded 2nd January, 1860. 

48. Tuomas Bsetuamy, Birmingham, Warwickshire, “An improvement or 
improvements in the manufacture of wire lattice-work.” 

50. Joun Hawkins and CuakLes Hawkins, Walsall, Staffordshire, ‘ An im- 
proved apparatus for the use of railway guards and passengers for the 
purpose of communicating with the engine-drivers of railway trains when 
necessary.” — Petitions recorded 7th January, 1860. 

68. ALFRED SomikR Bouton, Oakamoor, Staffordshire, and Francis SEDDON 
Botox, Birmingham, Warwickshire, *‘ An improvement or improvements 
in the manufacture of hollow cylinders of copper or alloys of copper, 
which said cylinders may be used for rollers for printing fabrics, and for 
such other purposes as the same are or may be applicable to.” — Petition 
recorded 11th January, 1860. 

122. Joun Henry Jounson, Lincoln’s-inn-fields, London, ** Improvements 
in the insulation of submarine electric telegraph wires.”-—A communica- 
tion from John M. Batchelder, Cambridge, Massachusetts, U.8.—etition 
recorded 17th January, 1860. 

127. Grorce Jones BakkER and Tuomas Barkgr, Chillington Lronworks, 
Wolverhampton, Staffordshire, ‘* Improvements in machinery or appa- 
ratus for manufacturing shoes for horses and other animals,”—A com- 
munication from Henry Burden, Troy, U.S.— Petition recorded 18h 

anwery, 1860, 

145. Pau Moore and Pavt Moors, jun., Birmingham, Warwickshire, 
“Improvements in the manufacture of the dies or draw-plates used in 
drawing wire and tubes, and for other similar purposes.”— Partly a com- 
munication from J. J. Eagleton, New York, U.S.— Petition recorded 20th 
Januar i 

155. JUL 
rators."— Petition recorded 2lst January, 1 
And notice is hereby given, that all persons having an interest in oppos- 

ing any one of such applications are at liberty to leave particulars in writing 

of their objections to such application, at the said Office of the Commis- 











1860. 
5 . 
N Francois BeLLEVILLE, Paris, ‘‘ Improvements in steam gene- 








| sioners, within twenty-one days after the date of the Gazette (and of the 


Journal) in which this notice is issued, 
List of Specifications published during the week ending 
3rd February, 4 
1532, 10d. ; 1533, 10d. ; 1534, 7d.; 1535, 6d. ; 1536, 3d.; 1537, 9d. ; 1538, 





2s. ; 1580, 7d.; 1540, 7d.; 1541, 4d.; 1543, Sd.; 1544, 3d.; 1545, 10d. ; 
1546, Is. 4d. ; 1547, 8d.; 1548, 10d. ; 1549, 5d. ; 1550, 9d.; 1551, 7d. ; 1552, 
Gd. ; 1553, 3d. ; 1554, 5d.; 1555. 10d.; 1556, 3d. ; 1557, Td. ; 1558, 10d. ; 





3d. ;’ 1560; 7d. ; 11561, 6d. ; 1562, 2s. 3d. ; 1563, 3d. ; 1564, 7d. ; 1565, 
1566, Bd. ; 1567, Sd.; 1568, Gd. ; 1569, 1s. Sd. ; 1870, 3d. ; 1571, 3d. ; 
1572, Od. ; 1573, 7d. ; 1574, 8d. ; 1575, 3d. ; 1576, 3d. ; 1577, 7d. 5 1578, 3d. ; 
1579, 6d. ; 1580, 10d.'; 1581, 3d. ; 1582, 8d,; 1588, 3d. ; 1584, 6d. ; 1585, 3d.; 





1559, 
8d. ; 


*,* Specifications will be forwarded by post on receipt of the amount of price 
and Sums exceeding 5s. must be remitted by Post-office order, 
Bennett Woodcroft, 


| Great Seal Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 
Descriptions are made from Abstracts prepared expressly for The 
at the Office of her Majesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers. Fittings, &c. 
1670. R. LonestarF and A. PULLAN, New-cross, London, ** Traction or 
locomotive engines.” —Dated 14th July, 1859. 

The patentees claim a mode of mounting the steam cylinders and working 
parts with the driving-gear, so that the vertical motion of the foundation 
frame, or other equivalent part of the engine, shall not be liable to inju- 
riously affect or derange the stability or operation’of the working parts and 
toothed driving-gear. They also claim a mode of constructing and arrang- 
ing the steering apparatus, and likewise the construction of the running and 
bearing-wheels, and the application of additional bearing surfaces for 
traction or locomotive engines, as described. The invention cannot be 
described without reference to the drawings. 

1680. J. MusGrave, jun., Bolton-le-Moors, ‘‘ Steam boilers.”"—Dated 16th 

July, 1859. 

The nature of this invention consists in connecting the plates forming the 
body or internal flues of steam boilers, by means of a corrugated joint-ring 
of any suitable shape or section; the corrugated form of the joint-ring 
admits of the expansion of the component parts of the boiler or flue, an 
ensures great strength. The corrugated hoops or rings may be placed 
either internally or externally ; when placed inside a flue, they serve to con- 
tract the opening at intervals, and to increase the amount of heating sur- 
face. Another part of the invention consists in making the flues of boilers 
of corrugated plates jointed by rivets or by welding. —Not proceeded with. 
1710. H. B. Preston, Liverpool, ‘‘ Superheating steam.” —Dated 21st July, 1859 

In applying this invention to steam boilers in general, the superheating 
apparatus consists of, say, two vertical steam chests placed within the take- 
up of the funnel or flue, and which are connected together by a series of 
horizontal semicircular pipes or tubes, which run round the flue parallel 
to, and a short distance above, each other, and from the side of the flue, 
and by pipes which extend across the flue, from one steam chest to the 
other. The steam is introduced from the steam chest of the boiler by a 
pipe into one of the vertical steam chests, which is divided into two 
chambers by a diaphragm about the middle of its length, which canses the 
steam to circulate first through the lower portion of the circular and 
transverse pipes, and thence through the opposite steam chest into the 
upper portion of the system of heating pipes, and the upper cavity of the 
double-chambered steam chest, from whence it is carried through a pipe 
and valve to the ordinary steam pipe of the engine. This valve is so 
arranged that, when open to allow the superheated steam to pass from the 
system of heating pipes, it closes the ordinary supply-pipe of the boiler. 
And the pipe connecting the superheating apparatus with the steam chest 
of the boiler is also provided with a screw-down valve for cutting off the 
connection between the boiler and apparatus when required.—Not pvo- 
ceeded with. 

1714. C. Tarp and J. B. Tarr, Chesteryield, “* Consuming smoke, dc.” —Dated 

21st July, 1859. 

This invention relates in the First place to a novel construction of the in- 
ternal arrangements of steam engine boilers for promoting the combustion 
of the gaseous products of the fuel, and increasing evaporative effect, and is 
applicable to the boilers and furnaces of locomotive, marine, and stationary 
engines, and to furnaces of every description. According to this invention, 
there are two fire-boxes placed inside the boiler, having separate fire-doors ; 
these furnaces or fire-boxes are to be fired up alternately, and the draught 
reversed by means of dampers, which are opened and closed with rods and 
levers or other contrivances, and actuated by the opening and closing of 
the fire-doors. The fire-box or furnace 1s divided into two compartments by 
means of a diaphragm or partition, and the smoke and gas evolved from the 
fuel in the green or recently charged fire, passing over the incandescent fuel 
of the clear fire, becomes consumed. The object of the midfeather or parti- 
tion is to separate the two fires until the smoke and flame rise to a certain 
point, and at that point they both are connected by the action of the 
dampers, the last fire that is charged discharging the gases over the opposite 
or clear fire, and in this manner the smoke and gases are ignited and con- 
sumed. At the end of the fire-box a bridge is situated, the flame and smoke 
proceeding to this bridge ; it is constructed with an aperture at the centre, 
and at this point, by the proper regulation of the dampers, the flame and 
gases from both fires come in contact with each other before passing into the 
tlame or mixing chamber, which is situated behind the bridge, and is the 
entire length of the boiler. The flues are then carried under the boiler on 
both or one side of the outer shell, and from thence to the chimney. In the 
fire-box or fire-place pipes or tubes are placed, through which the water 
circulates, these pipes or tubes being either parallel or tapering, and placed 
either vertical or slightly inclined, having their lower surfaces affixed to the 
diaphragm or partition, and their upper surfaces to the top of the fire-box 
or tire-place ; they will thus be effective in supporting the fire-place, and 
increasing the heating surface, the two fire-box tubes being connected at 
top in this mode of construction, and the tapering tubes passing from the 
partition or diaphragm to the top of the fire-box, These parallel or np sae | 
tubes are either in a vertical, inclined, or horizontal position, and are pla 
at certain distances apart throughout the entire length of fire-box and flame- 
chamber, and may be continued from one extreme of the boiler to the other. 
The boiler or furnace may be constructed with or without dampers behind 
the bridge, and the self-acting lock may be applied to the furnace doors 
without the dampers. Either the self-acting lock, or the self-acting 
apparatus for opening the fire-doors, is applicable to any boiler or furnace 
that has two fires to be charged alternately, 

Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §C. 

1618. J. H. Jounson, Lincoln’s-inn-fields, London, ** Knitting frames.”—A 

communication.—Dated 7th July, 1859. 

This invention relates to a peculiar mode of mounting and working the 
sinkers of knitting frames whereby the mechanism is greatly simplified. 
According to this invention the sinkers, in place of being jointed to hori- 
zontal jacks, as in the ordinary frame, are individually connected to the 
lower ends of a series of jacks consisting of vertical blades or flat bars 
guided by suitable open guide combs or notched bars. A projecting head 
is formed on the upper end of each of the vertical blades, which projection, 
by resting upon a cross bar, serves to hold the blades and sinkers elevated 
until they are released or cast off from this bar by the passage of the slur. 
They then descend successively, and consequently depress the sinkers, their 
descent being accelerated by helical or other springs connected at one end 
to each blade, and at the other to a hook on a second fixed cross bar. The 
raising of the sinkers and blades is effected by a movable horizontal cross 
bar which works underneath a projection formed near the lower part of 
each blade, so that, as this bar rises, it comes in contact with these projec- 
tions, and elevates with it all the blades and sinkers simultaneously, and 
when elevated the springs above referred to draw forward the upper ends 
of the blades over their supporting or holding bar, where they remain 
stationary until the next passage of the slur. By this arrangement the 
ordinary levers or jacks are dispensed with, as well as the combs in which 
they work, and the springs which maintain the tails of the jacks in position, 
1629. W. H. Harrikip, Fenchurch-street, London, “ Ships’ capstans and 

riding bits.” — Dated 8th July, 1859. 

The patentee constructs the barrel and head of wrought-iron, and by so 
doing he is able to construct a capstan more cheaply than when wood is em- 
ployed, and which 1s much superior to a cast-iron capstan, particularly for 
use on board a ship of war, for a cast-iron capstan when struck by shot is 
liable to be broken into fragments, which fly and do considerable 
injury, whereas a capstan made of wrought-iron is not liable to 
have fragments detached from it by shot. In constructing a capstan 
he mounts on the vertical axis, at the top and bottom of the capstan, 
bosses of cast-iron (or they may be of wrought-iron, but this is not neces- 
sary); the head of the capstan is formed by bolting wrought-iron plates to 
the top and bottom of the top boss, and between these plates the recesses 
for the bars are formed by introducing wrought-iron filling pieces at inter- 
vals; the inner ends of these pieces are securely held in notches formed for 
them in the boss, and at their outer ends they are bolted through the top 
and bottom plates of the head. To the boss at the bottom of the capstan 
a plate of wrought-iron is bolted, and this plate has a flange bolted to its 
edge which carries the pawls, The barrel of the capstan is formed of boiler 
plate and angle iron, and is secured to the top and bottom bosses by bolts 
which pass through the lower plate of the head and the bottom plate of the 
capstan ; it is furnished with whelps which may be of wrought-iron, wood, 
or brass. When the capstan has a chain flange, this takes the place of the 
lower boss and bottom plate. He also, according to this invention, constructs 
riding bits of wrought-iron, in place of wood or cast-iron, as heretofore. 
He forms a cylinder of boiler plate closed at the upper end, and formed 
with flanges at its lower end, by means of which it may be firmly fixed in 
its position in the ship. On to this he shrinks rings of wrought-iron which 
take the wear occasioned by the cable passing round the bit in running out ; 
these rings may be renewed when necessary. The riding bit is furnished 
with projections to keep the coils of cable placed around the bit apart, and 
these projecting pieces are of wrought-iron, and are fitted with holes made 
in the sides of the riding bit, and secured by keys or otherwise. 

1648. J. Diste, Northam, Hants, and W. H. Grave.y, Upper East Smithfield, 

London, ‘* Ventilating and lighting ships.” —Dated 11th July, 1859. _ 

This invention refers, chiefly, to improvements upon an invention of 

James Dible, p d the 2nd N , 1852, No. 612, but is applicabl 
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ventilating apparatus where a shaft rising above deck is used. The 
pow | aie anunie in surrounding the shaft from the deck to, say 
rom 1 ft. to 5ft. more or less, with a case with a glazed top, capable of 
being raised upwards from the upper edge of the case for the purpose of 
allowing the escape of foul and vitiated air, while the glass in the top allows 
of light entering between decks. The patentees fit a valve in the interior 
of the shaft, and provides an india-rubber or other like suitable seat in 
order to prevent the ingress of the sea in heavy weather ; over the seat they 
fit a plug to draw off any water that may rest on the valve. 
1649. F. BuRDEN, John-street, Adelphi, Westminster, “* Permanent-way of 
railways.” —Dated 11th July, 1359. : : ie 
This invention consists, Firstly, in constructing a continuous longitudinal 
metal sleeper by bending together the sides of trough iron, and by rivetting 
or securing the rail in the jaws made by the two sides when united. The 
broad base of the trough iron will in most cases be sufficient to support the 
way without the employment of transverse sleepers or blocks under the 
longitudinal sleepers ; but in loose or sandy foundations the upright pile 
hereafter mentioned may be driven at intervals under and form a bearing 
for the base of the trough iron. The Second part of this invention consists 
in the construction of a way intended to be laid on loose and sandy founda- 
tions. The patentee uses a hollow or solid cast or wrought-iron pile or bar, 
and provides it at bottom with a broad screw or nut. This pile may be ussd 
by itself as a support for the trough iron sleepers before named, as well as 
for other descriptions of sleepers. The patentee forms his permanent way 
by fixing the rail in the pile head, which he strengthens and otherwise adapts 
for its reception. — Not proceeded with. 


1654. T. Wriaut, George-yard, Lombard-street, London, “ Improvements in 
the permanent way of railways, and in the means of preventing railway 
accidents thereon.” —Dated 12th July, 1859. ; ; 

This invention relates, Firstly, to certain improved constructions and 
arrangements of longitudinal bed-plate sleepers, Under this head of the 
invention the patentee proposes to employ a rectangular cast-iron bed-plate 
sleeper, having the two longitudinal or rail-bearing surfaces, _and the 
transverse ties, cast in one solid piece, with a timber or india-rubber 
trough cast on the top surface of the bearers, and a ballast fang cast on the 
under surface of the same. Another form of cast-iron bed-plate sleeper 
consists, like the former, of a rectangular casting, with the addition of a 
safety curd or rail projecting above the ordinary rails uponj which the 
engine runs. In conjunction with this safety curb, he employs a ‘life 
guard,” which constitutes the Second head of the invention. This guard is 
attached to the framing of the engine and carriages, and descends to within 
a short distance of the top of the safety curb, over and within which it 
travels. On a break-down occurring, or the train running off the rails, 
these guards and curbs support and confine the engine and train to the rails. 
This guard may be used, if thought desirable, upon any ordinary railway, in 
which case it would bear upon the rail itself, or upon an auxiliary rail laid 
for that purpose. The Third part of the invention relates to certain 
peculiar constructions and arrangements of cast-iron transverse joint 
sleepers, and consists in casting the entire sleeper with its transverse tie- 
bar and rail-bearing {bed-plates in one solid piece, the intermediate bed- 
plate sleepers being detached. The sleepers referred to under the first and 

ethird heads of this invention may be modified to receive any kind of rail. 
The Fourth part of the invention consists of an improved “vice jaw” 
fastening, wherein the loose jaw, which is of wrought-iron, is made to bear 
against the top and bottom head of the rail. Theinvention relates, Fifthly, 
to a peculiar combination of double-headed flanged rail and joint clip, and 
consists in constructing a double-headed flanged rail, which may be made 
to form either a rail and sleeper combined, or applied to transverse or 
longitudinal wooden sleepers ; the joint clip to be used therewith consists 
of a trough made of roiled iron in one piece, or of boiler plate, which 
grips the underside of the rail ends. This clip, by increasing its width and 
length, may also be made to form a longitudinal wrought-iron sleeper, the 
rail being secured to its lateral flanges in the ordinary manner by pins or 
bolts, thus forming an entire wrought-iron permanent-way. The Sixth 
and last portion of the invention relates to certain improved combinations 
of rails or tramways to be laid in streets, railways, or roads, and consists in 
casting the rail and sleeper in one longitudinal piece. These combined 
rails and sleepers have single or double grooves or channels cast in their 
upper or wheel-bearing surfaces, 

1655. G. Wnitr, Mansfield, Nottingham, ** Apparatus for counteracting the 
effects of collisions in railway trains.” —Dated 12th July, 1859. 

This invention relates, First, toa means whereby the weight of the carriage 
bodies is exerted in resisting theforce of such shocks. For this purpose the 
inventor mounts levers on fulcra fixed to the bearing springs of the 
carriages, and inclines them at an angle of 45 deg. when in position for 
action. He connects the lever by a short link to the frame of the carriage, 
the link being jointed thereto, and to the iever at some little distance from 
the fulcrum, so as to form a kind of toggle. The free end of the lever is in 
position, and the buffer-rod so furnished that the buffer-rod, when driven 
in to a certain distance, takes effect on it, and so carries it to nearly an 
upright position, by which movement the toggle or lever and link assume a 
greater angle on a straight line, thereby raising the carriage-frame and 
body from the bearing springs to a greater or less extent, and thus causing 
the weight to offer resistance to the compression of the buffers, and this 
before they come home and in contact with the framework. The buffers 
and lever are so arranged that with ordinary pressures they take no effect 
thereon. This apparatus may, of course, be modified to suit the different 
constructions of carriages. In order to prevent the sudden reaction of the 
resisting force he attaches to each buffer and coupling-rod the piston-rod of 
a piston working in a cylinder enclosing water or other fluid, which moves 
easily in one direction by reason of large valve passages permitting the fluid 
to pass easily in one direction, but in the opposite direction slow motion 
only is permitted by reason of the smallness of the return passage of the 
fluid.—Not proceeded with. 

1695. W. H. Harrie.p, Fenchurch-strect, London, ‘‘ Improvements in appa- 
ratus employed in getting ships’ anchors, and in shackling chains.”"— 
Dated 18th July, 1859. 

According to this invention the capstan is fitted with a chain flange, 
such as is commonly made use of on capstans for working with chain 
cables, that is to say, the flange is made with a groove in which the chain 
lies, and on the sides of the groove stops are fixed which enter between 
the vertical links, and over and below the horizontal links of the chain. 
This capstan is combined with an endless or messenger chain, the links of 
which are stayed (as has heretofore heen practised in other chains), and 
the patentee connects up the chain, so as to make it endless, by means of a 
shackle made of a form corresponding with a link of the chain, but divided 
into two parts longitudinally ; these parts are made tw fit together with 
dovetails, and the parts are prevented from sliding apart when in use by a 
pin; or the two parts of the shackle may be otherwise connected together. 
This shackle, corresponding in form with the links of the chain, passes 
very readily round the capstan when at work. 

1707. The Right Honourable the Ear. of Caituness, Hill-street, London 
* Permanent-way of railways.”—Dated 20th July, 1859. 

This invention relates to an improved construction and arrangement of 
the switches or points of the permanent-ways of railway: Also to certain 
improved methods of constructing the rails of railways, and toa mode of 
chemically hardening the same during the process of rolling. In carrying 
out the First part of this invention, it is proposed to make a portion of one 
or of both the rails at the points or change of line slide along horizontal 
parallel slots, made at an angle to the rails, the two ends of such sliding 
ruils, and the ends of the stationary abutting rails, being inclined or 
bevelled to correspond to the angle of the slots, whereby an overlap bevel 
joint is obtained. When one of these sliding rails is used the pointed 
swivel switch rail remains unaltered in shape, and is coupled with the oppo- 
site switch rail in the ordinary manner, but the latter rail end is bevelled in 
place of being cut square off. To this latter rail is fitted a slide which is 
connected with that portion of the rail which works in the paralle! slots, so 
that on the slide being moved by the lever which opens or closes the switch, 
it carries with it the loose rail, and causes it to travel in its parallel slots, 
and change the points accordingly. When two sliding rails are employed, 
one for tach side of the way, they are coupled together and move in their 
slots simultaneously, the ordinary swivel switch rails being in this case 
dispensed with. On the first bevel end meeting the train (the switch being 
right for the main line), there is a rigid stop for the purpose of maintaining 
the rail firmly in a permanent line. It is proposed according to another 
part of this invention to combine by means of rolls a T-shaped steel bar, 
with two wrought-iron L-shaped or angled bars, in such a manner as to 
produce an [-shaped rail with the steel rail in the centre, and forming the 
wheel-bearing surface, For further security, the parts may be held together 
by bolts or rivets. According to another method, the + -daoel steel rail 
may be rolled with obtuse-angled rails of wrought-iron, one on each side, 
so as to form a rail suitable to the saddle backed sleeper, and having a steel 
wheel-bearing surface. It is proposed to cover the wheel-bearing surface 
of the ordinary double-headed rail with a layer of steel, by rolling the rail 
in combination with a steel plate, the stcel being either made simply to grip 
or fold over the head of the rail, or let into the same by means of a longi- 
tudinal dove-tailed or other groove or channel formed in the rail-head. Old 
or worn rails may also be treated in the manner above described, thereby 
rendering them as good as new again. 

1725. J. Tenwick, Clarendon-street, Portsmouth, “ Steering apparatus.”— 
Dated 2rd July, 1859. 

This invention consists of certain new hanical arrang its by which 
the operations of turning the rudder partly round, and locking the same at 
each change of position thereof, may be effected in a simple and efficient 
manner ; and further, the rudder post, by this invention, has free liberty of 
vertical movement in the event of the rudder striking against or upon any 
hard substance, thus preventing injury thereto. The mechanism consists of 
the following parts—that is to say, within a hollow casting, which is to be 
secured to the deck of the vessel, the inventor arranges, horizontally, a 
worm-wheel, the teeth of which are so formed as to gear into, and actuate, 
right and left-handed worms placed at opposite sides or edges of the said 
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worm-wheel, the said worms being respectively fixed upon revolving spindles, 
upon one end of each of which a spur-wheel is fixed, and gears intoa larger 
spur-wheel upon the opposite end of the axis or shaft whereon the tiller is 
fixed. The axis of the before-mentioned worm-wheel is formed hollow, and 
such part receives the upper part or head of the rudder post, which should 
be so formed, as also the part of the worm-wheel through which it passes, 
as to admit of the post moving vertically through the same, the horizontal 
movement of the rudder being effected by the axis of the worm-wheel 
working in a circular hole or bearing in the before-mentioned hollow 
casting. There is a pointer in the head of the rudder post, and a 
divided index placed beneath, so that the helmsman can at all times ascer- 
tain the relative position of the rudder with the vessel or ship. A steering 
apparatus thus constructed is easy to work in consequence of the rudder 
being always dead-locked by the right and left handed worms and worm- 
wheel above mentioned. — Not proceeded with. . 





Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1697. A. V. NEwTon, Chancery-lane, London, ** Manufacture of india-rubber 
and other like fabrics.” —A communication.—Dated 18th July, 1859. 

This invention relates to the fixing or finishing of the surfaces of cotton, 
silk, wool, or other cloth fabrics, to which a coating or napping of powdered 
flock, ground cork, or other similar or analogous materials has been 
applied. The invention cannot be described without reference to the 
drawings. 

1701. H, Parent, Roubaix, France, ‘‘ Looms.”—Dated 19th July, 1859. 

This invention consists in the construction and application to power 
looms of an improved arrang t of hani for producing thereon 
figured fabrics such as have hitherto been produced by hand looms only. 
The action of this mechanism is as follows:—The cams are raised and 
lowered by drawing them with iron hooks placed horizontally above and 
below, with which hooks the lams are connected by means of straps or 
bands. The hooks are drawn along by two grabs, which move in a hori- 
zontal position outside the loom opposite to the driving pulley. The upper 
grab, by means of a hook, causes a card cylinder to turn, which puts in 
motion pierced iron cards provided with keys or pieces of wood. The same 
means may be employed on each side of the loom for working a card 
cylinder, the keys of which are made to raise levers which raise hooks, aud 
the latter catch the square cylinder one on each side of the batten, and have 
on each face a shuttle box; one of the shuttle boxes is empty, and to 
facilitate the weaving operation several shuttles may therefore be employed. 
The object sought by this improved mechanism is to obtain the means of 
producing figured fabrics at a lower price than at present. Hitherto it has 
been difficult to weave a fabric necessitating the employment of twenty-five 
treadles, which is equivalent to twenty-five weit threads, but by this 
mechanism from 300 vo 400 can be put in a design. As to the number of 
cams or heddles, twenty or more may be employed if required, but rarely, 
even for complicated fabrics by hand looms, are so many used. 

1704. T. Curtis and J. Haiau, Leeds, ** Finishing of cloths." —Dated 2th 
July, 1859. 

This invention consists of a mode of producing raised patterns of a 
peculiar description upon the surfaces of piled cloths, or cloths having a 
nap or pile upon their surfaces, of any description capable of being raised 
or operated upon in manner hereinafter described. These patterns the 
patentees produce by means of sheets of wire gauze, or pieces of thin 
material (such as thin metallic plates), in which they make perforations 
corresponding with the forms of the pattern or patterns which they may 
desire to produce. A sheet or piece of wire gauze, or other convenient thin 
material, having been thus perforated, they place it upon the piled 
surface of the cloth or fabric, or cause the piled surface of the cloth 
or fabric and the perforated material to be otherwise brought into 
contact, and then apply a brush or similar instrument so as to operate 
through the perforations upon the uncovered parts of the cloth or fabric, 
and cause the pile or nap upon those parts to be raised, and thus form the 
intended pattern or patterns. 

1713. J. Ronsen, Dalton, Yorkshire, “‘ Drying and cuttling colton warps.”— 
Dated 21st July, 1859. 

This invention consists n the construction of a machine composed of a 
series of rollers which may be placed either at the top and bottom of the 
machine, or at each end of it, and fixed in a chamber or enclosed space 
through which a current of hot air is forced by a fan or other suitable 
means, The rollers are so arranged that the warps, in passing through the 
machine, will be exposed to a free current of air, and in order to prevent 
entanglement, and the risk of the breakage, the inventor employs two 
endless webs of netting, or other open fabric, to pass over the whole set 
of rollers, which nets are so contrived that the warps can be admitted 
between them at one end of the machine, and after travelling together 
through it, they may be delivered at either end according to circumstances. 
The hot air may be produced by any of the ordinary methods. The warps 
are taken from the machine by a cuttling apparatus to which a transverse 
motion is given, thus cuttling or folding them in a lateral or sidewise direc- 
tion, as well as in the backward and forward manner heretofore adopted.— 
Not proceeded with. 

1721. W. E. Newron, Chancery-lane, London, “‘ Sewing machines."—A com- 
municution.— Dated 22nd July, 1359. 

These improvements in sewing machines have more particularly for their 
object the production of the back stitch, as practised by hand, the appa- 
ratus being for that purpose arranged in such a manner that the needle may 
be alternately seized by two pincers, one acting above, and the other below, 
the table which supports the article to be operated upon.—Not proceeded 
with, 

1724. J. Broapuey, Saltaire, Yorkshire, * Weaving.” —Dated 23rd July, 1859. 

These improvements relate, First, to a method of arranging and actuating 
the batten for the beat up. The batten, in place of being supported upon 
swords, by which it is controlled to move in the are of a circle (which is the 
general practice), or upon slides, by which it has a horizontal motion, as has 
been proposed, is supported with capability of traversing, as actuated by 
the crank or other suitable motion, on guides with adjusting means, by 
which facility is given for varying the angle of the beat; and also so that, 
in such traverse, an extra rising or falling motion may be given to the reed 
at the beat, to aid in bringing the weft to the desired face of the fabric. The 
improvements relate, Secondly, to means for obtaining additional holding 
to the cloth on the fluted drawing-off roller. For this purpose the patentee 
applies, over the fluted drawing-off roller, an additional metal or other pres- 
sure roller, and the work as produced is conducted under this fluted roller 
back under the additional roller, so as to be pressed between it and the fluted 
roller, thence over the additional roller to the work beam, The improve- 
ments relate, Thirdly, to means for actuating what are commonly called 
rotary shuttle-boxes. The drivers, or other means for giving motion to the 
series of boxes in either direction, are supported by cams from an axis 
carried by the framing of the box, and to this axis there is another or other 
arms with trucks or bowls to prevent friction, and capable of being operated 
by inclined or other suitable surfaces to move the series of boxes in either 
direction. These surfaces he applies upon a lever or slide carried by the 
main framing of the loom, and it is operated to move it in position, for one 
or the other of the surfaces acting as the batten moves to and fro by studs 
or such like means carried by jacquard or pattern surfaces, Or the drivers, 
or such like operating means for moving the boxes, may be carried by levers 
turning on axes from the framing of the box, and actuated in the motion of 
the batten by similar inclined or other suitable surfaces on a lever or slide 
carried by the framing of the loom, and brought into position by pins or 
studs, or other jacquard or pattern surface. The improvements relate, 
Fourthly, to means for effecting movements of what are called rotary 
shuttle-boxes, so as to obtain changes to different numbers of boxes. For 
this purpose the wires or cords of the jacquard are connected to, or capable 
of acting upon, the opposite limbs of a lever, in number and at distances 
apart corresponding with the number and distance of changes in either 
direction desired ; and this lever is connected to a T-lever, or may have an 
arm from its centre of motion, to act as one in connection with a sliding 
piece, upon which are formed steps adapted by acting upon the moving 
parts of the box to effect the changes desired. The improvements relate, 
Fifthly, to stopping the motions of the jacquard cylinder or other pattern 
surface simultaneously with the failing of the weft, or other improper 
delivery of shuttle. For this purpose the weft-fork or feeler, in acting upon 
the stop motion when weft fails, also operates to throw out of gear the 
means for giving motion to the jacquard, or other pattern surface employed. 
Or, if desired, separate weft-forks or feelers may be employed for the pur- 
pose. The improvements relate, Sixthly, to means for effectuating the re- 
quired motions to the warp threads for producing “line,” “‘ cross,” or 
“gauze” weaving. One set of the warp threads are passed through eyes in 
instruments set in leads, acting as guides, of a character similar to those 
heretofore proposed to be used in operating warp threads in looms, whilst 
the other set of warp threads passes through a ley or slea with short dents or 
combs. And to this slea endway motion is given for the desired crossings, 
and the openings or sheds for the passage of the shuttle are effected, partly 
by the motions of the slea, and partly by the guides, by which time is saved. 
The dents or combs are each thicker at one end than the other of them, by 
which the spaces between them are wider at one end than the other of 
them, toleave moreroom for the passage of knots or loose fibres on the thread, 
The guides pass through combs, by which they are held and kept correctly 
spaced. The improvements relate, Seventhly, to means for operating the grifs 
or lifting means to the jacquard cords of the jacquard apparatus, in order 
that they may simultaneously approach and then recede frem each other 
for the opening and change of sheds. For this purpose each grif or lifting 
means is connected by links to arms on opposite sides of an axis, operated 
by eccentric motion, or other suitable means, by which the axis will have 
given to it a rocking motion simultancously to cause the grifs or lifting 
inecans to approach and then recede from each other. The improvements 
relate, Eighthly, to means for operating the grifs or lifting means of the 











jacquard apparatus at inclinations adapted to obtain clear sheds, and a 
imul ly opening and closing thereof. The upper grif rests by bowls 
on inclined upper surfaces of levers, somewhat of _-shape, the lower limbs 
of which are connected to and operate the lower grif to effect.the desired 
motion. The improvements relate, Ninthly, to means for obtaining in- 
dependent motion for operating the jacquard cylinder for change of card, 
For this purpose the jacquard cylinder is operated independently of the 
other parts of the jacquard apparatus by a connecting rod formed in two 
parts, with pin or other connection, capable of being released when desired 
to work the cylinder by the part of such rod, and then again readily attached. 
The improvements relate, ‘enthly, to operating the card cylinder in such 
manner as to save cards when the successive repeats of the same are 
required. For this purpose the card cylinder is provided with two catch- 
wheels of different diameters ; the larger of them has very fine teeth as 
compared with the smaller one. Each is operated by a separate driver, and 
when the pattern is required to be simply repeated for a number of times, 
the larger wheel alone is operated upon by a driver, and the driver of the 
smaller wheel is kept from operating by rises or studs, or other suitable 
means. The two drivers are operated so that that to the larger wheel has 
longer extent of motion than that to the smaller wheel, to facilitate the 
difference in extent of motion between them. As heretofore arranged the 
face-board or plate of the jacquard apparatus, through which the points of 
the needles pass to be operated by the cards, has been a fixture, and the 
points of the needles, except when operated by the cards, have projected 
therefrom, and the cards are apt to catch on them, producing derangements, 
And the Eleventh part of these improvements consists in applying this face- 
board or plate movable, and operated by spring pressure, so that its 
tendency is to stand out to, or slightly beyond, the points of the needles, 
and thereby present a plain surface to the cards, but so as to yield when 
the cylinder with its cards presses against the points of the needles, and 
thereby admit of the cards acting on the needles as required. The improve- 
ments relate, Twelfthly, to means fer operating the arms of the jack-rods 
operating the heddles, so as to obtain facilities for casy change in the 
character of the weaving. The lower levers operated from the cam or tappet- 
shaft are formed with knife edges, or such like means, and the connecting 
rods therefrom to the arms of the jack-rods have hooks at their lower ends, 
so as to take on to, or miss, the knife edges of the lower levers ; and these 
connecting rods are operated by studs on cards or cylinders, or such like 
means, to which they are borne by springs, 








Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windl: , Impl. is, Flour 


Mills, §e. 
1588. R. Lang, Cirencester, “ Mills for grinding grain, &c."”—Dated 4th July, 
1859. 


This invention consists of certain mechanical appliances by the means of 
which corn, and other such like grain, can be ground in a more speedy and 
efficient manner than heretofore. The inventor divides the distance from 
the edge of the feed passage to the periphery of the runner into three 
nearly ,equal parts, the outer part being the ordinary kind of burr stone, 
and the second part a stout cast-iron ring, having cavities cast therein in 
which thin square-edged knives are dropped obliquely, and secured therein 
by keys, these knives being placed in such a position as to continue the 
lines of furrows in the stone, and are also placed a little within the surface 
of the stone. The third or inner part is a circular roughed chill casting, 
also a little within the surface of the knives, but having projections thereon 
level with the surface of the knives, and placed at such an angle that, as 
the corn or other grain is crushed between this chill casting and that in the 
bed-stone, it is driven (by the projections) between the knives, where it is 
cut to a second degree of coarseness, until it ultimately reaches the stones, 
when it 1s ground to the required degree of fineness. In order to adjust 
the knives and stones, projections are formed on the reverse side of the 
casting for holding the knives, which projections have vertical grooves 
formed therein, into which are placed the ends of metal arms verging 
towards the centre, the ends in the grooves having right and left handed 
screws passed through them, so that, by turning each screw half a revolu- 
tion or more, the knives and stones can be adjusted to the greatest nicety, 
For the purpose of forcing air between the knives and stones, the inventor 
makes vertical opemmgs or apertures in the runner, over which he places 
air-covers slightly raised from the surface in front thereof, but kept per- 
fectly flat down against the sides and back thereof, so that as the runner 
revolves these covers catch the air and force itdown the apertures among 
the grain. On the upper surface of the runner he places a number of pro- 
jections of plaster, or other suitable material, on which rests a sliding cover, 
and around the periphery of the stone he places a deep hoop having a 
vertical spout at one side thereof; these projections are placed at such an 
angle that, as the knives and stone rotate, the flour dust is driven by the 
current of air out from the stone into the hoop, and finally up the spout 
into a suitable receptacle, thus preventing waste of flour.—Not proceeded 
with, 

1598. J. H. NaLDER, Alrescott, Oxford, and T. NaLvER, Challow Works, Berks* 
* Winnowing and dressing grain and seeds.”—Dated 5th July, 1859, 

This invention relates to a peculiar construction and arrangement of 
cleaners to be used in combination with rotatory, or partially rotatory, 
wire screens, applicable generally to the dressing and sorting of grain and 
seeds, whether employed alone as a separate implement, or in winnowing 
or dressing machines, or in fixed or portable eombined threshing machines, 
According to this said invention the patentees construct a cylindrical or 
polygonal rotatory or partial rotatory screen, of a number of parallel rings 
or polygons of wire, or of other suitable material, with interstices between 
the wires, such interstices being maintained by passing each wire through 
holes or slots made in a series of longitudimal bars which form the frame or 
skeleton of the screen. The axis of this wire screen is slightly inclined from 
the horizontal, and, in some cases, the screen is divided into two or more 
lengths, each length from the upper end downwards having the iuterstices 
between its wires of a wider pitch or gauge, so that the grain or seed to be 
operated upon, which is admitted at the upper end of the screen, will, by 
the rotation or partial rotation of the screen, be thoroughly sifted and 
sorted by the time it reaches the lower portion or mouth. ‘The finest refuse 
or worst tailings will drop through the interstices of the upper or finest 
length of the screen, the next best will pass through the interstices of the 
next length, and the finished and perfect grain will pass through the lowest 
length (when three sections or degrees of fineness are used), whilst stones or 
other large bodies will pass out of the discharge mouth of the screen, When 
two sections or degrees of fineness only are used, as in the case of winnow- 
ing machines, the perfect grain is shot out at the lower mouth of the screen, 
The lowest length (where three lengths are used, as is intended when 
applied to a threshing machine) through which the best grain is intended 
to fall, is made horizontal or nearly so, by making that length of a slightly 
conical form, in place of cylindrical, like the rest of the screen, whereby 
less facility is afforded for the finished grain being accidentally shot out at 
the mouth, its descending tendency, on arriving at this length, being con- 
siderably checked. In many cases it will be found sufficient to have ono 
uniform pitch or gauge of the interstices between the wires from end to end 
of the sereen, thereby of course only separating one class of tailing. The 
cleaners which form one of the essential features of this invention, and 
which the patentees propose to use in combination with rotatory or partial 
rotatory wire screens, are for the purpose of removing any grain which 
may become lodged between the wires. These cleaners consist of a series of 
thin plates or blades mounted at proper distances apart upon an axis, and so 
arranged and shaped that they shall individually pass through the several 
interstices left between the wires of the screen, thereby forcing into the 
interior of the screen any grain lodged between the wires. The cleaning 
plates are so formed also to gear with the longitudinal bar or frame of the 
screen, 80 that the screen may be rotated by simply turning the axis of the 
cleaners ; or the cleaners may be driven by the rotation of the screen, or 
both may be driven independently of cach other, Or the spindle of the 
cleaners may be driven from the screen by the aid of a toothed wheel on the 
end of the screen gearing into a spur pinion on the end of the cleaner 
spindle. Cleaners of a similar nature to those above described may be made 
to reciprocate in place of rotating with the screen, in which case they 
would simply drop in and out of the interstices between the wires. 

1609. J. T. Epmonps, Prestwood, 
machines.” —Dated 6th July, 1859. 

This invention consists in the application of a double screen, or two 
screens placed in one frame, which can be u-ed together or separately, 
according to the purpose to which the machine is applied, as hereinafter 
described. The one screen is placed above the other, so that the corn as it 
falls from the feeding-hopper through the fan-blast passes into the upper 
screen, by which the short straws are intercepted, while the corn falls 
through this upper screen into the lower one, from which it passes off at 
the end, while the light or small corn or other small matters pass through 
this lower screen ; corn may thus be thoroughly cleaned in one operation, 
This compound or double screen the patentee mounts with very little 
incline, which he is enabled to do at pleasure, by raising or lowering the 
rods, by which the one end is suspended, He effects this by a screw, which 
supports it from a bow or other light iron frame at the end of the machine, and 
to this screw rods are connected, by which the screen swings. ‘The screens 
have to and fro movement communicated by a connecting-rod and crank 
giving the motion necessary for their action, In these machines he restricts 
the passage of the air in its influence on the corn to a comparatively thin 
film, as compared with ordinary machines, by which it is rendered more 
effectual, and he sometimes drives the fan by means of a belt, instead of 
cog-wheels, whereby he is enabled to disengage the fan readily, or the 
pinion of the whecl gearing may be disengaged for the same purpose, and 
thereby adapt the machine for screening purposes only, Further, he places 
the feed-roiler on the fly-wheel shaft of the machine. In order to adapt this 











Bucks, “* Winnowing or cora-cleaning 


machine for ‘‘ cavening” (separating corn from straw after threshing), he 
throws off the feed-roller in the hopper, and also removes the upper screen, 
The straw and corn fall into the bottom screen, through which the corn 
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passes, while the straw passes off at the end of the screen. For screening 
chaff, cut clover, or other commented matters, the machine is arranged as 
last herein described, the chaff passing through the screen, while the long 
straws are separated and delivered at the end of the screen. In order to 
improve the working of the screen or screens he counterbalances them in 
their reciprocating motion by means of weighted levers, mouuted on fulcra, 
one at each side of the machine, ‘ 
610. D. T. Jonns, Headless-cross, Warwick, “ Ploughs.”—Dated 7th July, 1859, 
This invention consists, First, in the following method of shifting and 
adjusting the shares of ploughs :—A vertical screw is carried by a mortice- 
block, which slides on a horizontal bar placed across the plough at its back, 
or behind the share. The lower end of the said screw engages in a slot in 
the lever of the share, and the upper end of the said screw is terminated by 
athumb-nut. The mortice-lock in which the said screw works is fixed in 
its place on the bar on which it slides by means of a thumb-screw, By the 
said vertical screw and mortice-block eny motion of the share, whether 
vertical or horizontal, can be effected. The invention consists, Secondly, in 
the following method of altering the drawing tackle of plot :—A bridle 
on the end of the beam of the plough is made to rise and fall vertically by 
means of a screw passing through its head. The said bridle is connected 
with the said beam by the vertical sides of the said bridle working in dove- 
tail grooves in the side of the said beam. A horizontal screw is supported 
at its ends by the said bridle. The said screw passes through a plate in the 
drawing chain, and by turning the said screw, by means of a winch or 
handle on its end, the plate in the drawing chain is made to advance in 
either direction on the said screw, and the inclination of the drawing chain 
to the plough varied at pleasure.—Not proceeded with, 
1630. H. Bainsmeap aud J. LAWRENCE, Ipswich, ‘* Rotutory screens.” —Dated 
Sth July, 1859. 
This invention consists in so combining the parallel wires, bars, or rods 
of which a rotatory screen is composed, that the wires, bars, or rods may 
be movable, and +o that the sizes of the spaces between them may be varied ; 
also in combining the wires, rods, and bars of rotatory screens in such 
manner that rotatory screens may be self-cleansing, and also in applying 
apparatus to rotatory screens to cleanse the spaces between the wires, rods, 
or bars. The construction and arrangement of the parts of a rotatory 
screen may be greatly varied. In some cases the patentees construct a 
rotatory screen consisting of a combination of two screens (by preference of 
a circular section), one being somewhat of a less diameter than the other, 
the less one placed within the larger one, and they » caused tu rotate 
together and act as one rotating sereen, a ccording as the inner screen is 
placed more or less eccentric to the other, so will the wires, rods, or bars 
thereof on one side of the axis be caused to come into, and divide the spaces 
between, the wires, rods, or bars of the other screen, whilst the wires, rods, 
or bars of the mner sereen on the other side of the axis will be caused at 
the same time to be moved away from the wires, rods, or bars of the other 
screen, and the parts of the two screens, which, as they revolve, come 
nearest together, and consequently cause the spaces between the wires 
rods, or bars thereof to be smallest, may be at the lower part or bottom of 
the screens, or in any other position by varying the relative positions of 
the axes on which the two parts of the screen rotate. 
advantages obtained from the capability of varying the sizes of the space 
of a screen so constructed, there is another impoitant advantage in com- 
bining two screens as above described, viz., that the same becomes self 
cleansing. [ft is preferred to employ cylindrical wire in coustructing the 
screens, though wire of other sections, or bars or rods of other forms, may 
be used ; and it is also preferred that the wires should be wound round the 
frames, so that, where they come together and interspace cach other, they 
may represent a two-threaded screw, but this may be varied, 




































Ciass 56,—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ment, Glass, Paint, House Fittings, Warming, Ventilating, Xe. 
1742. J. Davirs, Tethury, —Dated 

27th July, sod. 
This invention cannot be described without reference to the drawings, 

1757. T. Cunrin, Royal Hill, Greenwich, “ Water closets, water cisterns, 
urinals, baths,” de.— Dated 29th July, 
One part of this invention consists in making the trap movable. The 
inventor makes a trap of suitable rigid material, but bent nearly to the form 
of the letter 8S. He connects one end of this trap te the closet basin by a 
flexible tube, forming a kind of hinge, and he connects the other end of the 
trap to the soil pipe by a piece of corrugated tube of flexible material, The 
trap being thus connected, the end furthest from the basin is held in an 
elevated position by a weighted lever ; this weighted lever is controlled by 
the handle of the closet. The lifted, the trap descends, and 
the contents of the basin are dis¢ wed, he Second part of the invention 
consists in the peculiar construction of the water supply valve which may 
be applied under all the varieties of buoy valve, stop valve, bib valve, and 
regulating valve, It is a spindle valve with single or double seat according 
to circumstances 5 through the valve spindle he passes a screw, Which forms 
a guide for the motion of the valve, admits the water upon the opposite side 
of the valve, and greatly facilitates the examination or repair of the valve. 
At right angles to this screw he has a second spindle grooved paraliel with 
its axis; these grooves correspond with a series of rings turned upon the 
valve spindle, 
a pinion to which the power is applicd for moving the valve. A Third part 
of the said invention consists in the making of sanitary vessels part of rigid 

material and part of flexible material,— Not proceeded with, 
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CLass 6.—FIRE-ARMS, 

Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
War or jor Defences, Gun Carriages, Xe. 

t, N.B., * ms." —Dated 





4ncluding Guns, 
snents of 
1703. J. Erskine, Newton Ste Breech-ioading jire-u 
20th July, Lsov. 
In carrying out this 
the gun or firearm by 
stock 


vention the patentee joints the barrel or barrels of 
a slotted joint to asoie of iron or other metal con 
nected to the , Which sole forms part of the falsé breech, and is 
hollowed or grooved so as to receive the barrel or barrels in the round, 
instead of the flat as hitherto adopted, and is also formed su as to adit of 
the bar action or forehand lock. In order to shiit the barrel or barrels to 
and from the false as required, he employs a lever working up and 
down upon a joint in the sole, and entering, when closed, into a recess cut 
in the forepart of the stock, strictly on a level with the wood, One end of 
the said lever is formed with notches or teeth fitting correspoudimg notches 
or teeth attached to, or forming part of, the underside of the barrel or 
barrels, so that, when the lever ts raised, the barrels will be closed upon the 
breech, and when depressed they will be opened or withdrawn, Or the 
barrels may be shifted to and from the talse breech by causing a horizontal 


lever to pive cami Working: bet 
studs or projections attached to or forming part of the tuderside of the 
barrels. The composed of two parts joited or hinged 
together, so that the forepart of the | miay be depressed atter they are 
opened from the breech, and straightened when closed, the lever for open 
jomted to, or working in, the hinder part of the sole, 
face ch hamauer sufficiently deep 
to retain the hold of the pin of the cartridge after ig, so Chat when thc 
lever moves or brings the barrels forwar vl the cock or false breech tor 
the purpose of re-loading, the exploded cartridges are loosened, aud partly 
withdrawn, thereby enabling them to be easily removed by the fingers when 
the fore part of the barr 
raised the breech end for the purpose of receiving tresh cartridges, 
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Ciass 7.—FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Xe. 

1682. J. Bernarp, The Albany, Loudon, ** Boots and shocs."—Dutd 16th 

July, 1359. 

This invention has for its object, First, an improved method of attaching 
the heel to a boot or i comprises a machine employed for that 
purpose, ‘This machine consists of a table or bed-piate, on which are 
placed or fixed the slother parts, When a heel is to be attached 
woot or shoe it is placcd over a sliding table with the heel and other parts 
suitably adjusted in relation to each other A ports tem, which 
forms a guide for piercing ) shaped to fit in boot or shoc 
at the heel. and between which pertorated guide and the movable table 
the parts are pressed. In this perforated guide or more spindles or 
plercers are placed and forced into the boot from the inside by percussion or 
pressure, either in detail or simultaneously, until a required number of 
holes are perforated in the sole, heel, and other parts, after which the 
piercers are withdrawn by means of a iever and slide-holder in which they 
are placed, enlar,ed ends being formed upon the piercers to prevent them 
passing through the slide-helder When withdrawn, tacks or other fasten- 
ings are placed in the holes of the perforated guide, after which the slide 
with the perforators is replaced by a similar one, but which contains 
hammers or drivers; these drivers bemg hammered or pressed have the 
effect of forcing the fastenings into the shoe or boot. For giving or 
imparting motion to the piercers or drivers the patentee employs a cam or 
template suitably formed, and he also employs cams or templates for the 
purpose of travelling the hammer for striking the instruments. He also 
forms shoulders upon the piercers or hammers so as to countersink either 
the hole or the tack or other fastening in the boot or shoe, and causes the 
instruments to project beyond the service of the perforation. He likewise 
so forms the cain or cams as to throw the machine out of gear When each 
operation is performed, aud makes the piercers and driver-slide forced 
tw move, so that the perforated guide need not be displaced until the 
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have descended to their lowest position and | 





In addition to the | 





The valve spindle forms a rack, and the other spindie forms | 


| ends of 
| fabric, the loops are cut by me 


; the loom, and immediately behind the breast beam, 


operation is completed. The Second head of the invention consists of 
forming countersunk holes or indentations, taper or otherwise, in soles 
and heels of boots and shoes in course of manufacturing such parts, or 
previous to their being united to the boot or shoe. When such parts are 
made of plastic materials, such as gutta-percha, india-rubver, or com- 
pounds of those substances, he accomplishes this by placing in the moulds 
or dies, which are made use of for the formation of those parts, a suitable 
number of prints or pegs of a shape corresponding with that of the fasten- 
ings proposed to be made use of; these cause the sole or heel to be perfo- 
rated with indentations or countersunk holes whilst the material is in such 

a state as to take and retain the given impressions, 

1688. M. H. Cuapin, Boston, U.S., “ Galloona, tapes, or ribbons, for support- 
ing steel or other hoops used for distending ladies’ dresses.” —Dated 16th 
July, 1359. 

This invention relates to the production of galloons, tapes, or ribbons, 
with parts constituting tubes for the reception of steel or other hoops, and 
consists in weaving them side by side, and jvined together, but capable of 
separation. The inventor weaves a piece of cloth after the manner of a 
calico or other fabric, but with double portions, and with selvages at required 
intervals, so that the said fabric being cut into strips will afford a number 
of ti with double portions or tubes for the hoops, and with complete 
edges.—Not proceeded with, 

1691. J. Bernarp, The Albany, Piccadilly, ‘‘ Boots and shoes.” —Dated 18th 
July, 1859. 

This invention relates to an improved fastening to be employed in 
securing the sules of boots and shoes to the uppers, and consists in the 
employment for that purpose of a fiat or nearly flat headed nail, somewhat 
similar in construction to a common tack, but differing therefrom and 
from all other nails or fastenings hitherto used for the above purpose in the 
manufacture of boots and shoes, inasmuch as the expanded a is shaped 
and finished by suitable mechanism to any desired regular form, such as 
round, square, oval, or polygonal, and consequently when this fastening is 
driven into the boot or shoe, the operation of “‘rasping” or ** smoothing” 
is obviated, us the external portion of the fastening is perfectly formed and 
finished during its manufacture before insertion, and when imserted com- 
pletes the external finish of the sole, and serves to ornament the same, 
These fastenings are also formed with tapering points, or with chisel or 
clinching points, to enable them to be readily clinched or rivetted over the 
inner sole or upper when desired ; and the patentee also forms an additional 
shoulder or shoulders upon the shauk, and impresses or cuts upon the 
heads concentric grooves or rings. 

1692. H. C. M. Cramer, Paris, ‘* Bedstecds.”—Dated 1sih July, 1859. 

This invention relates to a mode of fastening or uniting the componcnt 
parts of a wooden bedstead together, and has for its object to facilitate the 
putting up, taking down, and cleaning the same. The invention is also 
applicable to forming some of the said parts of a bedstead of several pieces, 
which are usually made of one, by which they are rendered mure con- 
venient for packing up. And the invention consists in constructing wooden 
bedsteads with metallic strips formed with tenons or tongues fitting in 
grooves or slots formed in corresponding bands or strips, and which are 
suitably apphed to the pieces composing the bedstead, whereby screw bolts, 
the ordinary tenons and mortices, and other 
various parts of bedsteads together, hitherto in use, are superseded. In 
setting up a bedstead, the tenons or tongues are successively slid into the 
grooves or slots in the side and end pie The side pieces may be made 
in two parts, and joined in the middle by means of a tenou and gruooved 
band as above described, The end pieces may be made to take to pieces in 
@ similar manner, 
1604. A. PuiLuu 

Phis invention 
of carpeting known as 
produce generally similar 
similiar to the 
tion the looped and pil 
weft which is bound to the body warps by a secondary or binding weft. 
The ordinary hand or other loom may be employed im the manufacture of 
this Haproved carpeting, and under one modification there is arranged at 
the back of the ioom a beam, on which is wound a series of stationary or 
loop-forming warps, cords, lines, or threads This beam is arranged low 
down, and the warps are carried from it over a secondary or tensioual rolier, 
and thence through the dents of the reed. The number of the stationary 
warps, cords, or threads is equal to the number of loops required to form 
the width of the carpet, and they are composed for the greater part of their 
length of india-rubber, the front portion, at the part where the lathe works 
to and fro, bemy of wire cord or steel wire. The loop-forming warps, cords, 
or threads are carried through the dents of the ordinary reed, and then 
through the dents of a secondary reed or * regulator” arranged in front of 
This regulator or 
secondary reed consists of two parallel bars of metal which may be adjusted, 
as regards their distance asunder, by means of thumb-screws. The upper 
bar or the regulator is fitted with a series of teeth, or dents through which 
the ends of the stationary warps are brought, and are firmly held at that 
point by forming a swell or enlargement at the part, so as to prevent their 
receding through the dents of the regulator, It is at this part of the 
stationary Warps that the small cutting blades are fitted, if the carpet is to be 
made with a pile or velvet face. ‘The body warps are carried in the « inary 
manner from the beam or beams through the reed, and then through the 
dents of the regulator, and away to the cloth beam. The heddles through 
Which the stationary and the binding or body warps are passed are con- 
nected with a jacquard machine for forming the shed for the different 
colours of weft, In the weaving of the carpet one ply of warp is raised, 
and the loop-forming warps, cords, or threads are depressed, and a shot of 
the woollen or surface wett being thrown in, the body warp is depressed, 
aud the loop-forming warps, cords, or threads are raised, The depression 
of the body warp thus carries and holds down the weft on each side of the 
stationary warps, and one or more shots of binding weft are now thrown in 
to bind the loops to the body warp, Another ply being raised, and the 
loop-forming warps, cords, or threads depressed, the operation of throwing 
in and binding the weft is repeated. To obtain the necessary amount 
of slack or surplus of weft to form the loops, a thin curved blade 
or hook-shaped piece of metal is secured to the hand-rail of the 
The hand-rail is hung upen pivets, and the free extremity of 
the blade or hook descenus. so as to be nearly on a level with the warp, 
so that, by slightly turning the hand-rail, the weaver can cause the end of 
the blade to puss between the warps, or raise it above them, As the 
weaver moves the lathe back, he depresses the blade slightly, so as to cause 
it to draw back the shot of the weft, Which he releases as the lathe reaches 
the extremity of its traverse, the raising of the loop-iorming warps, cords, 
or threads now takes up this amount of surplus, and at the next shot of the 
woollen weit the operation is repeated. As the fabric is woven, the 
tension of the take-up motion draws the loops over the slightly enlarged 
the loop-forming warps, cords, or threads; or, if it be piled 
s of the blades inserted at the ends, and 

} rraugement of the take-up 




































Glasgow, “ Weaving carpets, &e.”— Dated 18th July, 1859, 
particularly to the manufacture of the class 
ster, or yard-wide carpeting, so as to 
either with a looped or piled surface 
According to this inven™ 





relates more 
Kidder 
fabrics 





Brusseis and Wilton manufactures, 
| surface of the carpet is produced wholly by the 









































the fauric passes away to the cloth beam. he 
moon consists of a sliding-bar fitted to the sic 
out beyond the framing in the direction of the lathe, and is kept in that 
pusition by a spring. There is a projecting part on the sliding-bar which 
traverses in a recess cut in a guide piece fitted parallel to the bar, and 
Which limits its traverse, A pawl on the under side of the siniing bar takes 
intu the teeth of a ratchet-wheel on the spindle of the tensional cloth 
beam ; the ratchet-wheel is prevented froim recoiling by a sceond pawl, 
Which holds it uring the movement of the first one. As the lathe beats 
up the weit, a projecung part in front of it strikes against the end of the 
hding-bar, the backward motion of which moves the ratchet-wheel round 
to Lhe desired extent, and the spring acting on the bar moves it outward 
again in readiness tor the next beat-up of the lathe. The arrangement also 
provides for siots of woft being thrown in without actuating the ratchet- 
wheel. The projecting part in front of the lathe which strikes against the 
sliding-bar is made to slide up and down, but is kept in au upward position 
by a spring. When the weaver wishes to avoid actuating the take-up, he 
depresses this projecting part by means of the hand-rail, which brings a 
slot made therein opposite the shiding-bar, so that, when the lathe is 
moved forward, the sliding-bar remains intact, angement for 
actuating the take-up is applicable to other looms than those used for the 
manufacture of carpet It the carpet to be made is required to have both 
then a cor wuding arrangement of loop-forming and binaing 
wWwthe upper serie, and the regulator is made with 
\ ondary series of warps upon Which the under 
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1712. G. Weicn, Bis ghana Fran Ww mirrors, pi » aad other 
articles.” —Duted tJ 1850. 


This iuventio 
and other artic 


n consisis, Firsuly, in making frames for mirrors, pictures, 
les of papier mache, raised or fashioned in dies by means of 
pressure, ln thaking the afovesaid articles of sheet iron, brass, 
zine, or other metal or alloy that can be drawn in a draw-plate, or shaped 
or raised in dies, finishing the same by gilding or japanning. ‘Thirdly, iu 
the 


Heocowdly 


fixing the backs of metallic frames, and in connecting joints for 
supporting the frames of mirrors, as described with reference to the 
drawings. 

i716. E. J. Scorr and 8, F. Scott, Glasgow, ** Boo's and shoes.”—Dated 


2ist July, Is5y. 

According to this invention, the sole may be finished, by stamping or 
other tre ent, prior to its being affixed, the affixing being effected by 
means of pins tormed with neat, and by prefe i, which 
require no filing, finishing, or other treatment after being hammered home, 
whereby the finishing treatment ordinarily required after the fixing is 
avoided.—Not proceeded with. 

1722. J. B. WaireRuaLL 
London, * 
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. and 8. Wuratcrort, New North-road, 
Qf Jor manu ti y bonnet and ‘p 
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This invention canno! without reference to the drawings. 
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Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1665. R. Musukt, Coleford, Gloucestershire, *‘ Metallic compounds or alloys.” 

—Dated 14th July, 1859. 

This invention consists in melting tungsten ores or tungsten compounds, 
in mixture with iron ores, with charcoal, coke, or other carbonaceous fuel 
in a blast furnace, in order to obtain a metallic compound or alloy of 
tungsten and iron, or tungsten, manganese, and iron. 

1667. J. H. Jounson, Lincoln’s-inn-jields, London, ‘* Artificial fuel."—A com- 

munication.— Dated 14th July, 1859. 

This invention relates to a novel mode of treating peat, lignite, and other 
similar substances, whereby an artificial fuel is produced of a more gaseous 
and combustible nature than has hitherto been obtained. The essential 
feature of this invention is the carburation or hydrocarburation of peat, 
and other similar fuel, by a wet process, the object being to obtain as much 
as possible in the fuel, and expel the oxygen, which may be effected in 
various ways. —Not proceeded with, 

1671, C. Kinesrorp, Seaton, Kent, “‘ Fuel.”—Dated 15th July, 1859. 

This invention relates to the preparation of peat and charcoal for fuel, to 
the manufacture of coke therefrom, and to the machinery employed for 
effecting the same. The process consists in a pugging or triturating action, 
at the same time mixing therewith a certain proportion of pitch, or a similar 
substance previously reduced to a powdered state ; by this process the fibres 
of the peat become broken up and felted together, and the substance is 
thoroughly reduced to a homogeneous mass, and it thus dries much quicker, be- 
coming at the same time more solid and compact in its structure, and superior 
in quality as fuel, and from the fact of the pitch acting as a cement it pro- 
duceS when coked a very hard and blast-resisting charcoal. When the peat- 
bog is too much drained it becomes necessary to add a certain quantity of 
water during the triturating process, and the tarry products derived trom 
the carbonising operations may be advantageously introduced. The 
patentee manufactures in a somewhat similar way an artificial fuel from 
peat charcoal dust; the process is as follows :—Charcval dust or ground 
charcoal i mixed with a certain quantity of pitch, resin, or other tarry 
matters, and then heated to a temperature not exceeding 300 deg. Fah. ; in 
this state it is pressed into moulds of any convenient form and aiterwards 
carbonised in close retorts. Or otherwise the pitch is ground to a 
fine powder and thoroughly mixed with the charcoal dust ; it thus acts to 
recombine the particles of charcoal, producing a very hard and superior 
coke suitable for industrial or metallurgical purposes. 

1673. F. Brown, City-roud, London, ** Fibrous pulp for making paper, &c.” 

—Dated 15th July, 1359. 

This invention consists in producing a fibrous pulp suitable for the 
manufacture of paper, and for other useful purposes, from the leaves and 
fruit, or any portion thereof, of the “ citris” plant, or the citron, the 
orange and the lemon tree, and the different varieties thereof. The 
inventor produces a fibrous pulp from the leaves or fruit of the * citris” 
plant or tree, or from the varieties thereof, by steeping them in boiling 
water for about half an hour, The mass is then put into the engine in hot 
water and well washed. When it has become sufficiently clean he puts in 
clear lime water, and proceeds with washing, and when perfectly clean, and 
about half broken up, removes it into tue beating engine, or other suitable 
machine, to bruise or beat it up into pulp in a weak solution of alkali and 
hot water. It may then be bleached by chlorine of lime, or other bleaching 
material or matter, and when of a proper colour it is ready for use, either 














| alone or mixed with other fibrous substances. —Not proceeded with, 





R. Musuet, Coleford, Gloucestershire, ** Metallic compound or alloy.”— 
Dated 15th July, 135%, 

The essence of this invention consists in manufacturing a malleable alloy 
of tungsten and iron by puddling in an ordiuary puddiiug furnace, and by 
the common method of pudding an alloy or compound of tungsten and 
cast-iron 
1676. J. P. Farrar, New York, U.S. “ Treatment of ivon.”—Duted lith 

July, 1859. 

This invention consists in treating iron, while melting or in a molten 
state, With cyanogen, in any form in which it may be p:esent or evolved ; 
or with sal ammoniac, in any form, cr in any fourm im which it may be 
present orin which it may be evolved, through the tuyeres or otherwise at 
or hear the bottom of the metal. The patentee treats the iron with the 
above ingredients together, or either of them in combination, with some 
carbonaceous or saline substances. For ordinary irons he takes, say, 14 Ib. 
of prussiate of potash, and 2$1b. of sal ammoniac to 1 ton of ore, 
or 14 lb. of each of these ingredients to 1 ton of pig-iron in the cupola, 
or to 1 ton of wrought-iron if melted in a crucible. In some cases 
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he introduces the before-named ingredients into the ladle before 
tapping molten iron from the furnace, and into which ladle it may 


be drawn, thus deriving the action of the gases arising from the in- 
gredients, which have been found highly beneficial and successful in 
purifying cast-iron, and in increasing the strength thereof. The patentee 
does not bind himseif to the proportions of the ingredients before given, as 
they must be varied to suit the particular irons treated. Some irons, 
again, will require both the cyanogen and the sal ammoniac ; others, only 
one of these ingredients, as experience will dictate. 

1677. W. M‘Anvrew, King William-street, London, and C W. Born, Sochia, 
Asia Minor, ** Treating poppies.” —Dated 15th July, 1359. 

According to this invention the inventors take poppies which have been 
gathered and dried, and grind them to powder, and treat the powder with a 
solvent to extract from it the active principles of the poppy. The solvent 
which they prefer is alcohol, but in place thereof, or in conjunction there- 
with, other solvents may be employed. The solution when prepared is 
evaporated in a still, and the solvent then passes over, is condensed, and 
collected ready to be again used. The product resembling opium, which it 
is desired to obtain, remains behind in the still.— Not proceeded with, 

1693. J Suaw, Teignmouth, “ Artisicial fuel.” —Dated 18th July, 1859. 

The object of this invention is to render the dust or small coal available 
for fire-places of the ordinary kind by an admixture, which will have even a 
better effect than the best kind of lump coal, and is effected in the follow- 
ing manner :—To a given quantity of small coal, or coal dust, the patentee 
adds about one-fourth its bulk of lime, and thoroughly incorporates them 
together, after which he slightly moistens the whole sufficient only to bind 
them, when the mixture may be formed into suitable blocks by any of the 
known means,—Not proceeded with. 

1609. F.C. BAKEWELL, Huverstock-terrace, Hampstead, * Extracting oils from 
coul, &e.”"—A communication.—Dated 1th July, 1859. 

This invention consists in extracting oil, and volatile oleaginous products, 
from coal, bituminous shale, and other minerals, by a low heat in retorts to 
which a rotary or other equivalent motion is given during the process of 
distillation, for the purpose of subjecting the contents of the retorts toa 
more uniform temperature, and thereby expediting the process, and 
licreasing the amouat of the products, 

1708. Z. G. A. N. P. Ontout, Paris, “ New applications of hypochloride of 
alumin« to bleaching and dyeing, and to the disingection and preservation 
of organic matters.” —Dated 20th July, 1859. 

This invention consists, First, in applying hypochloride of alumina in the 
leaching of paper pulps, thread, linen, and cotton cloths ; Secondly, in 
applying bypochloride of alumina as a mordant for printed calicoes, and 
other printed cloths; Thirdly, in applying hypochioride of alumina to the 
disinfection of unhealthy localities, to the preservation of organic azoted 
watters, and also to the embalming of bodies, &c, 














Crass 9.—ELECTRICITY. 
Including Electric, Magn:tic, and Electro-Magnetic Apparatus, 
Hlectrical Apparatus, Galvanic Batteries, Sc. 
1749. C. W. Smirnt Evans, Bric, New York, U.S., ** Blectric telegraphs.”— 
Dated 23th Judy, 1359. 

This invention relates, Firstly, to an improved system or mode of prepar- 
ing dispatches for transmission through telegraphic wires ; Secondly, 
to a peculiar arrangement of apparatus whereby both the positive aud 
negative currents may be recorded directiy upon chemically prepared paper 
Without the intervention of a local circuit; Thirdly, to a peculiar construc- 
tion and mode of paying out submarme cables ; and Fourthly, to a peculiar 
code of electric telegraphic signals. Ln carrying out the First part of this 
invention it is pr ed to employ metal pins permanently fixed in a strip of 
wood, or other suitable material, which pins can be so changed in position 
as to make contact or not at pleasure. Tuese pins act mechanically upon 
springs suitably arranged, so as to establish electrical connection between 
the poles of the battery and the line wire. As it is further proposed by 
this invention to record both positive and negative signals, either two rows 
of pins are used, or one set employed, so arranged in the latter case that 
by suitably changing the posiiion of the pin, it may be made to transmit 
either a positive or a negative current. In carrying out the Second part of 
this invention the patentee arranges the electrical connections in such @ 
manner that, whilst the positive current flows from the style through the 
chemically prepared paper, and into the feed-roller beneath, the negative 
current will tlow from the feed-roller through the paper into the style; or 
as the negative current is simply a reversed positive current it in reality 
passes through the paper in the same direction as the positive current. 
This may be effected in two ways :—first, by the use of a combination of 
permanent and electro-magnets which act in such a manner as to divide the 
currents directing the positive one to one style, and the negative one to the 
other style; secondly, in sending the currents always upon both styles, and 
so arranging the electrical connections that the one style shall record only 
the positive currents, and the other the negative currents. Under the Third 
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head of this invention it is proposed to surround the conducting wire or 
wires of submarine cables witha lapping of thread and varnish, over which 
a coating of gutta-percha is applied, which is again covered by a lapping 
of rope, spun hemp, or other suitable material, which last-mentioned 
lapping is covered with a second layer of gutta percha, the whole being 
finally enclosed by an external covering of small iron wires. By this means 
a superior insulation is obtained at a less expense than heret; fore, whilst 
the specific gravity of the cable can be regulated at pleasure during its manu- 
facture. In order to prevent o1 counteract the twist of cables during the 
process of paying-out, it is proposed to put a reverse twist iin the cable 
during the operation of coiling it on board. The Fourth and Jast head of 
this invention consists of an arrangement by means of which all the words 
in common use in business are represented by single letters, and by arbitrary 
combinations of two or more of the letters of the alphabet, such letters and 
combinations of letters being arranged in the form of a printed code of 
signals, the words being placed opposite their corresponding letters or com- 
binations of letters. In working these codes, the me: ves are translated 
into the code before transmission, and then from the code back again into 
the ordinary language at the receiving station.—Not proceeded with, 











Cuass 10.—MISCELLANEOUS 
Including all Patents not found under the preceding heads. 


1859. : 
This invention consists of an improvement upon the disengaging blocks 
neretofore in use, and more particularly the ‘‘safety block,” for which 
William Clark obtained Letters Patent, bearing date the 12th April, 1859 
No. 910 The First part of this invention consists in giving a novel form to 
the tumbling hook, the bill of the hook being crescent-shaped, so as to be 
self-mousing, While the back of the hook, acting in combination with a 
vertical sliding bolt hereinafter described, is self-fastening. The Second 
part of the invention relates to an improved method of holding and reieasing 
the tumbling hook. In the specification of the patent above mentioned the 
tumbling hook is described and shown to consist of ‘* a sniall metal plate 
or ketch, moving laterally on a pivot attached to the stem of the block ; 
this stop or ketch rests agaist a shoulder on one side of the stem, and is 
kept firmly in position by means of a *‘ safety pin’ passed through a hole 
in the stem, This pin is sufficiently long to meet the bill of the hook and 
form a mousing, which prevents the cord or chain suspended from the hook 
from being accidentally jerked off. In lieu of “ the metal plate or ketch 
moving laterally on a pivot,” the inventor uses a bolt sliding vertically on 
the stem of the block, which is out of the way, and not liable to be acci- 
dentally struck up, and therefore does not require a safety pin to secure it, 
From the peculiar form given to the back of the tumbling hook when 
returned to its holding position, it raises the vertical sliding bolt, which 
falls again by its own weight and becomes self-fastening. On lifting the 
sliding bolt by a chain or lanyard the tumbl hook is free to turn over in 
the usual manner, discharging whatever may have been suspended from it, 
—Not proceeded with, 




































1547. W. Witkinson, Bayswater, and D. Waite, High Iolborn, pa- 
ratuses for holding, regulating, compressing, Und burning gas, and other 
gaseous Nuids.”— Dated 2th June, 1859 

These improvements m wratuses for holding and compressing gas 
and other fluids, consist in constructing them o series of cylinders made 





vints of a tele 





to slide one within the other, similarly to the Lin 
preventing the gas, by means of regulating screws, from forcing up the 
cylinders by filling them until the gas shall have attained a given pressure, 
These holders may be fixed or stationary, and when tor portable 
gas, as for the supply of railway carriages, tunnels, Xc., 
provided with suitable exit valves. For the purpose of preventing the gas, 
or the fluid and liquids, acting upon the suriace of the holder or cistern 
containing it or them, the inventors line the holders or cisterns with glass, 
orenamel them. The improvements in regulators for gas cousist in con- 
structing them of china or earthenware combined, or not with metal, and 
in filling the interior, through which the ga. is to pass, with spring filaments, 
horse-hair, or other springy substance, elastic or non-elastic fi +, and 
mineral or vegetable powders. The regulators are provided with valves or 
slides so as only to allow a given quantity to issue in a given time, and, 
aided by the packing before mentioned, the combustion of the gas is greatly 
improved, and a great saving in the quantity used effected. The invention 
also consists in constructing regulators for more than one burner of two or 
more chambers, with inlet and outlet pipes, and with a valve in one or more 
parts, and in which the pressure of the gas is made to act against a 
which will actuate the valve, and will contract the outlet when the pressure 
becomes too great; the disc is supported by mercury or other suitable 
agent. The improvements in apparatuses for burning gas consist in cutting 
off access for air to the burner through the bottom of the lamp, lantern, or 
globe, in which the burner is placed, and in providing suitable apertures in 
the upper part of the lamp, lantern, or globe, for the inflow of air to 
support combustion, and for the exit of the unconsumed products of com- 
bustion, which products may be collected and conducted cut of any apart- 
ment or place where they might be injurious. Tale is placed in the top of 
the globe or chimney in order to concentrate the heat, and which induces a 
current of air to support combustion, Silvered glass, and other suitable 
reflecting surfaces, are placed under the burners, and others again over 
them, and thereby reflect the light to g¢ distances, A syphon with tight 
screw nut is fitted in the bottoms of the lanterns, lamps, and globes, to 
allow of any accumulation of water which might take place therem being 
easily withdrawn. For supporting the globes the holder is constructed 
with a spiral spring to clip and retain the globes, which are formed without 
arim.—Not proceeded with. 
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Frencu Wootten Manvuracrure.— The Siccle publishes an 
analysis of the woollen trade in France, which it considers a national 
industry par excellence, 1t was feared in France that the woollen 
trade would be destroyed by the introduction of cotton, but it re- 
sisted, and advanced in consequence of the stimulus applied by its 
rival. Previous to the revolution of 1789 the production of woollen 
cloths in France was estimated at only 225,000,000f.; at the end of 
the Empire, it amounted to 370,000,00uf., comprising the depart- 
ments annexed by the Emperor Napoleon. At present it exceeds 
500,000,000f, in France, reduced by the treaties of 1815. Previous 
to the revolution the export of woollen goods amounted to 25,000,000f, 
It increased progressively to 40,000,)00f., 80,000,00Uf., 90,000,000F., 
and amounts at present to 161,000,000f. 
for the consumption of the country only 350,000,000f., which gives 
to each inhabitant avery small complement. All Governments have 
felt the necessity of encouraging the production of native wool. 
“Native wool is the produce of 35,000,000 sheep. Unfortunately, the 
majority of these animals produce very inferior wool. It has been 
ascertained that 25,000,000 of the native sheep do not produce more 
than 3 Ib. of wool per head. Notwithstanding all the etiorts of 
various Governments in France, agricultural societies, and others, 
France does not possess more than 10,000,000 sheep producing wool 
more or less fine, and of which the tleece weighs 6 lb. France con- 
sequently produces only 35,000,000 kilogrammes of coarse wool and 
30,000,000 kilogrammes of te wool. The first requires to be carded, 
the second is prepared by the comb for spinning. ‘This supply is 
quite inadequate to the wants of the French manufacturers—they 
consequently demand wool from foreigners to the value of 78,000,QU0T. 
There are 3,000 woollen manufactories in France, employing 280,000 
operatives, men and children, Spinning mills are to be tound in 
every department in France, but the manufactories are chiefly con- 
fined to the Orne, the Rhone, Marne, Eure, Aisne, Cher, Vienne, 
Calvados, Indre et Loire, Cotes du Nord, Deux Sévres, Vosyes, 
Moselle, Haut-Rhin, and Hautes-Alpes. The Ardennes produces 
cloth to the value of 70,000,QU0f., and employs 10,000 operatives. 
The Nord produces 22,000,000f. worth, and employs 7,00 operatives. 
The duties imposed on foreign wool on its arrival n France are for 
coarse wools imported trom countries beyond Kurope in French 
vessels Sf. the 100 kilogrammes; in foreign vessels, 15f. Fine wools 
imported from countries beyond Europe pay 10f. and 20f. Common 
wool from other countries pays 10f. and 15%. Fine wool from other 
countries pays 1df. and 20f. Common wool, washed, from countries 
beyond Europe, pays 10f. and 25f.; the same from other countries, 
20f. and 25f. Fine wool, washed, from countries beyond Europe, 
22f. and 37f. 50c.; from other countries, 32f. 50c. and B7f. 50c. 
When combed wool is imported the duty is raised to 70f. when im- 
ported in French vessels, and Svf. in foreign vessels. Woollen stu(ls 
are admitted into France on payment of duties which may justly be 
termed exorbitant. Blankets, for instance, pay 2U0f. to 212f. 50c. 
the weight of 100 kilogrammes. Carpets, according to quality, from 
300f. to 517f. the 100 kilogrammes, One may judge from these facts 
of the effect which will be produced by the reduction of duties and 
the removal of prohibition. It was said that the introduction of 
cotton would destroy the French woollen trade; on the contrary, it 
excited and spurred on the woollen manufacturers. Since then they 

ave; become every day more wealthy, and the reduction of the 
existing duties wiil produce a similar etiect. 














‘have a “good name” 





‘There remain, therefore, | 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Business at Birminenam yesrerpay: Suspended for want of the Budget— 
ORDERS IN THE PAST WEEK: An Jncrease—ErFrects oF THe ScoTcn “ Damp- 
tne”—Pia-mon ; Continued Firmness —-Ratts Waxytep—AvsTRaLian Coat 
AND Inon Trape;: Prices—ANOTHER INSOLVENT InonMAsTER: The Wind- 
mill-end Furnaces in the Market again—Tue Bankruptcy oF Messrs, Davis 
AND Sons; Judgment: Certificate of the Second-class—Bank MEETINGS: 
Wolverhampton Bank; Bilston District Bank: Dudley and West Bromuvich 
Bank : Wotveruampton Routine Stock Company: Shareholders’ Meeting — 
CoaL-waGcons WANTED—NOoRTH STAFFORDSHIRE RatLway; Direciors’ Re- 
port—Coat Trape: The Men and their Wages: Masters’ Opposition; Tux 
Coat Mixes Lyspection ACT—QUANTITY OF COAL ExporTED— BiRMINGHAM, 
WOLVERHAMPTON, AND District Trapes: Steady Activity—Rise in Tin— 
ImpoRTATION OF METALS inTO New York: The Bankruptcics in the States— 
THE AUSTRALIAN TRADE: STRike IN THE Nail Trape; The Spike Forgers 
Out—APPREUENSION OF THE RUNAWAY CLERK—COMMITIAL OF A COLLIERY 
ENGINE-TENTER—FATAL COLLIERY ACCIDENT. 








Bustvess on ’Change in Birmingham yesterday shared a similar fate 
with that at Wolverhampton on Wednesday; it was kept in com- 
plete abeyance by the postponement of the Budget. The time was 
spent in discussing the character which the financial statement of 
the Chancellor of the Exchequer, expected to be made this (Friday) 
evening, is likely to assume, with the extent to which the commercial 
transactions of the country were likely to be affected by it. The 
reports as to the value of the orders received by the malleable-iron 
firms in the past week varied considerably. Taking them together, 
however, and comparing them with last week’s reports, we arrive at 
the conclusion that the orders now in hand are of more worth than 
were those under execution at the previous date. The demand con- 
tinues to run upon iron required for shipbuilding purposes. And 
whilst “ boat-plates” are still in demand in cases in which the orders 
come through a broker, a considerable quantity of iron is at the 
same time being sold of a quality capable of bearing the severe tests 
to which it is put in its application to maritime uses. Makers who 
have in the past week shown themselves 
jealous in the preservation of it. Instances have come to our know- 
ledge in which iron for marine purposes has been required of 
a quality that would certainly not reflect credit upon the 
producer; who, notwithstanding that a protit proportionate 
with that upon really trustworthy iron might have been obtained, 
have yet declined to accept the specitications. ‘This is as it should 
be, for the brand of such a firm upon any iron would give it a 
currency that would be entirely independent of its real, but not 
always apparent quality, and thus lead to consequences prejudicial 
to the character of the makers and dangerous to the public. Lt might 
be that the iron was not tit for the service that was assigned it, and 
that the price given for it corresponded with its worth; but these 
facts would not be regarded in the event of a calamity resulting 
from its improper use. The name of the makers would be sought 
for, and their professional character would be jeopardised by the 
announcement. In the cases where reliable iron is required, no 
difficulty is experienced in realising the full trade rates. Nail rods 
are in great demand, and the orders are accumulating. The export 
trade is not brisk, yet a little is being done for the States, for the 
East Indies, and Australia, and a few doubles and latten are going 
to ports in the Mediterranean, South Statiordshire has been slightly 
benetitted in the past week by the decisive conduct of the Scotch 
ironmasters, in meeting a strike of the colliers at the Govan works, 
with the damping of nearly a hundred blast furnaces. If the 
struggle between the men and their employers should continue, the 
“ill wind ” in the north will “blow” an increase of “ good ” to this 
district daily. For although South Statlordshire will not be the 
first district to which customers usually trading with the Scotch 
masters, and who now desire their orders executed without delay, 
will run, yet, if the Middlesbro’ and the South Wales districts are 
sought, such, lappily, is the state of the order books of the makers 
in those districts, that “prompt attention to all orders entrusted to 
them” cannot be infallibly guaranteed by those gentlemen. And 
the same, we are gratitied to say, may, to a considerable extent, be 
said of North Statfordshire. 

The firmness of the pig-iron market, noted last week, is observable 
now. Its continuance or relaxation will depend upon the course 
which the Scotch dispute may take; to which dispute the existing 
state of the local market is attributable. 

In Birmingham and Wolverhampton the leading manufacturers 
continue to enjoy a steady quiet trade; and, as in the iron trade, 
things are a shade better this week than they were last. There are 
not many orders in hand; but, generally, manufacturers can see 
their way to tull time to the end of the next fortnight at least. The 
orders are not contined to any one branch of the hardware trade, 
but are distributed with tolerable equality over the ironmongery 
goods generally, They come from home shopkeepers who, also, are 
requiring the lighter and more expensive goods that are not indemand 
in a period when the future is looked forward to with apprehension 
as to its commercial prospects. Builders’ requirements are becoming 
numerous, and the cabinet and brass foundry trades are reviving. 
The tin-plate workers are active, but the japanners are experiencing 
a slight lull before the spring and summer orders arrive. The 
edge-tool makers also are not very active. In the districts surround- 
ing Birmingham and Wolverhampton, labour,is pretty generally em- 
ployed. In the principal toundries there is a steady trade doing, 
but the houses of less note are complaining. On railway spikes 
and general railway fittings there is an accumulation of orders. 
Forged nails are in good demand, but cut nails, notwithstanding a 
recent reduction in price, are not in great request. The hollow ware 
makers are in tolerably good trade, especially at West Bromwich. 
At Willenhall most branches are well-to-do ; and the makers of rim- 
locks are exceedingly busy. <A rise of 1s. 6d. a dozen on the 6 in, 
rim-lock has not slackened the demand. 

We perceive that the directors of the Wansbeck Railway are 
advertising for a supply of 1,400 tons of malleable iron rails, to be 
delivered at Morpeth. Specitications and forms of Mr. John F. 
Tone, C.E., Newcastle. Tenders not later than the 24th inst.. 

From Australia the following has been received :—The iron ores 
of South Australia are so rich that some of them have been formed 
into bars at a smith’s forge without smelting. We have abundance 
of frewood fuel in some of the districts abounding in iron, but 
available coal has not yet been found here. Coals from the other 
colonies sell at 35s, per ton by the cargo, and English at 50s. to 
52s. Gd. ‘Lhe average prices of imported iron are, best B BU, £10; 
hoop, 414; pig, £6 10s.; plate, assoried, £16; sheet, £17; galvanised 
iron, plain, 24 to : 

A petition under the Private Arrangement clauses has been filed 
by Mr. George Pell, of the Heyford Lronworks, near Blisworth, and 
who had recently b with the iron trade in this 
district. The Windmill tnd Furnaces, which Mr. Pell rented tem 
porarily, are again to be let. Messrs. Smith, who worked them for 
several years, and failed two years ago, have, we believe, paid an 
instalment of one shilling in the pound. 

Commissioner Sanders, of the Birmingham Bankruptcy Court, 
has given judgment on the certificate of Messrs. Davis and Sons, 
ironmasters, Crookhay. The judgment grants a certificate of the 
second-class, 

A shareholders’ meeting of the Wolverhampton Bank was held on 
Monday. The directors commenced by stating that the favourable 
results anticipated from the measures adopted in the emergency, two 
years ago, have been realised. The estimated loss from insolvent 
estates, laid before last meeting, had been found to be correct. ‘The 
estimate was £138,164 8s. 1d. The assets of a large proportion of 
these accounts had been realised, and the amount of loss now stood 
at £135,804 19s. 8d. ‘The directors’ loan of £100,000 had been paid 

















come counected 


off, and the high rate of interest on that sum and on a portion of | 


the deposits, as well as the loss of interest on unemployed capital, 
having now ceased, the present year would probably present a more 
favourable result than the last. The net profits of 1859 were 





£11,024 16s. 3d., and the directors recommended a dividend to be 
paid without deduction of income tax on the Ist of March of 5s. per 
share for the past year, which would leave £8,524 16s. 3d. he 
apital of the bank at the date of last year's report was £65,658 
5s. 10d., and this dividend deducted, the capital would stand at 
£76,542 10s, 6d. 

On Tuesday last a shareholders’ meeting of the Bilston District 
Bank was held. The directors’ report said :—* Your directors have 
audited the accounts of the bank to the 31st of December last, and 
after making a careful estimate of all the assets, and providing 
amply for all doubtful debts, allowing rebate interest upon undue 
bills, and paying income tax, there is a net profit of £5,062 17s. 1d. 
A dividend at the rate of 10 per cent. per annum for the first half 
of the year has been paid, and you are recommended now to declare 
a dividend at the same rate, for the half year ending December, 
which together will absorb £2,962 10s., and leave a surplus of 
£1,740 2s, 11d., to be carried to the Guarantee Fund.” The report 
was received and adopted unanimously, and a dividend of 5 per 
cent., with a bonus of 2s. 6d. per share, declared payable on the Ist 
of March next, 

The annual meeting of the proprietors of the Dudley and West 
Bromwich Banking Company, also, was held on Tuesday afternoon. 
The proprietors will hear with satisfaction that the resources of the 
company have increased so much during the past year, that the 
great difticulty at present is to find safe and protitable employment 
for capital and deposits. The usual balance sheet to the 3ist of 
December, 1859, showed the total nett profits of the year to be 
£8,928 1ds. 3d. 

An annual meeting of the Wolverhampton Rolling Stock Com- 
pany has been held. The directors’ report stated that the accounts 
for the half-year fending on December 31st exhibited a profit of 
£3,432 18s. 9d., from which the directors recommended the payment 
of the usual dividend of 8 per cent, per annum free from income tax 
on the ordinary and 6 per cent. per annum on the preference shares, 
In the course of the half-year 178 wagons had been bought and 
fifty sold, making the total number now belonging to the company 
1,404, 

A supply of coal wagons, new or second hand, is wanted by the 
owners of the Ouston Colliery, Birtley, near Chester-le-Street,” 

The directors of the North Statlordshire Railway, in the report to 
be submitted to the half-yearly meeting of the company on Thursday, 
the 16th inst., state that they have at length arrived at permanent 
and equitable settlements, which have removed all obstacles to the 
free encouragement of the traflic of the line and the full development 
of the resources of the undertaking. The contract for the working 
and maintenance of the rolling stock expired on the 30th June last, 
and the whole of the locomotive and rolling stock establishment has 
been taken into the hands of the company. It would be premature 
to state the results of the transfer; but so far as the calculations 
which have been made can enable the directors to form a judgment 
during the experience of the first six months, there has been a 
sensible saving by the new arrangement. ‘The directors, after making 
provision for all bad and doubtful debts, and paying every expense 
chargeable to revenue, and laying aside a reserve of £2,000, are 
enabled to propose a dividend at the rate of 4 per cent. per annum, 
leaving a balance of £5,829 17s, 3d. to carry forward to the next 
half-yearly account. 

The coal trade is brisk, more so, perhaps, than last week, The 
colliers west of Dudley, whose notices expired last week, after a few 
days’ play have returned to their work. Elsewhere there are men 
still dissatistied ; but during the week they have gone in in the 
thick coal measures at Wednesbury without an advance. So deter- 
mined was one of the masters there not to yield to the men’s de- 
mands that he turned the blast off one of his furnaces. For the 
present, therefore, things are likely to go on quietly. 













The Coal Mines’ Inspection Act, which came into operation in 
1855, and was limited to tive years’ duration, will by efllux of time 
cease this year. A new one is being framed, and is said to be of a 
far more stringent character than the last. It has already excited 
the attention of some of the leading men of the district, who have 
very lately been taking steps in London with reference to its pro- 
visions, which are said to be of a not very satisfactory nature. 








The total quantity of coal exported in the past month has been 
set down at 389,525 tons, an increase over the corresponding period 
of last year of 8,448 tons. The exports of the whole year show an 
increase in favour of 1859 over the previous year of 436,372 tons. 
+. The price of tin was reduced unexpectedly on Friday afternoon, 
to the extent of £4 per ton on refined, and £2 on common blocks. 

A correspondent writing from New York in the middle of last 
month says—“ I take from a custom-house table the following state- 
ment of the importation of metals at this port for the last four years, 
The figures state the value in dollars. 
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iron, pig > 501,096 13) 
Trou, railroad 3,070,726 1,642,015 
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3,067,003 


$31,507 


4,800,905 


391,050" 





Zine .e oc ce os 
There have been several rather heavy failures within the last 
fortnight, and more are looked for. Phillips and Moseley, of 
Boston, hardware merchants, have gone down with heavy liabilities 
the exact amount of which is not stated. The members of the 
foreign hardware importing and jobbing trade in this city express 
general satisfaction with the result of last year’s operations; and it 
is a subject of universal remark, that the American manufacturing 
hardware interest has been sv successful in its competition with the 
foreign, as to have caused a material reduction in prices. The fol- 
Jowing are statistics from the annual report of our leading “ Mer- 
cantile Agency :”—* The aggregate of the past three years shows a 
bankrupt debt in the United States and British North America of 
the enormous sum of 468,305,571 dols., of which amount 262,908,508 
dols. will prove an absolute loss to the creditor. This is irrespec- 
tive of the immense losses by railroad and other public corporate 
companies. These astounding figures we would be inclined to dis- 
credit but for the proofs furnished by our records.” The following 
are statistics of bankruptcy in the United States :— 
Number, 
UST 
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Liabilities. 
dols, 201,750,000 
95,749,662 


Failures in 





” 
” 1559 eo ee oe 64,294, 00 
Ordinary failures in 1857... ° 192, 500 
9» ” Iso” i “a 14,470,000 


The ribbon weavers of Coventry 
tation to the Government to 
France. 

Those of the operative nail-makers in South Staffordshire and 
Kast Worcestershire who are technically denominated “ spike 
forgers,” being the makers of the heavy descriptions of nails, have 
struck work for an advance of wages. Before doing so, the plan that 
they pursued was as follows:—A crier perambulated the districts 
affected on Friday, announcing the determination of the spike forgers 
to strike, unless their masters gave them an advance of 3d. per cwt. ; 
and further giving notice that if this was not done on Saturday, they 
would “ stick out for 6d.” In carrying out their threat the men on 
Saturday refused to take out any more work at the old prices. ‘The 
masters refuse to make any rise. 

‘The man Swatman, the clerk to Messrs. Benjamin Gibbons, iron- 
masters of Bilston, who in September last ran away with £350 
belonging to his employers, which on the night he decamped should 
have paid the men at the Millfield Works, has been arrested 
in Australia, with £250 in his possession, He was pursued by an 


have determined to send a depu- 
remonstrate against the treaty with 








| ollicer, who took the overland route, aud thus, although he departed 


| 


from England a fortnight later than Swatman, got to Melbourne 
before him. The expenses of the pursuit will cost Messrs. Gibbons 
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upwards of £150. In taking this course Messrs. Gibbons have ren- 

dered a service to the country. 

By a fall of rock in one of the pits at the Roughwood Colliery, 
Bloxwich, in Mr. Perry’s field, two men were crushed to death last 
Friday. 
NOTES FROM THE NORTHERN AND EASTERN 

COUNTIES. 
(From our own Correspondent.) 

Street Rawways: Liverpool—Hairax AND QUEBEC RatLway : Petitions from 
Liverpool — Sourm Yorxsuime Rawway ; The Coal Trade—State ov Trave: 
Shefield and Leeds—Livenroo.: The Town Council; Mersey Docks and 
Harbour Board; Telegraphic Communication across the Mersey; The Water 
Committee—ALLEGED CoLLieRy ReckLessness-——Dr. LivInGsToN aND THE 
Pecn Park Museum—FataL ACCIDENT AT THE ATLAS Works, Man- 
cHESTER—TuHE Eastern Counties RAiLway Crisis—NorTHERN TOPICS; 
Unfenced Shafiing: Summonses at Halifax; The Elswick Works ; The lron 
Trade, &c.— PROVINCIAL BANKING, 


Some advance was recently made towards an improved mode of 
transit for street passengers in Liverpool, by several omnibuz pro- 
prietors placing on the dock railway vehicles which were run for 
some weeks; but as the dock board passed a resolution by which 
they were charged 6d. per journey each, for the use of the rails, 





the conveyances were withdrawn on the ground that they would be | 


no longer remunerative. Mr. Train, an American gentleman, well 
known in the town, has, however, come forward with an offer to 


just issued, argues strongly in favour of substituting railways in 
the principal thoroughfares of great towns, for the present tardy 
and inetticient mode of conveyance. 

A petition in favour of the Halifax and Quebec Railway has been 
lying at the Liverpool Exchange-rooms, and has received the sigua- 
tures of many leading firms. Jt is intended to present copies of the 
petition to both dlouses of Parliament. ‘The promoters of the pro- 
ject, which was noticed in Tue ENGINEER a fortnight since, under 
the head of * Foreign and Colonial Jottings,” state that, if the line 
were completed, not only would the Canadian mails and dispatches 
be expedited thirty-six hours, but Canada would be at all seasons 
accessible from England in ten days, we should be relieved of the 
disadvantages which attend the present route through the United 
States, in a military and commercial point of view. Facilities for 
colonisation would also be opened up. 

At Shetlield exteusive orders have been received from the whole- 
sale buyers of crinoline steel, and the trade of the district generally 
is reported to be satisfactory. At the various forges and machine- 
making works in ihe Leeds district, a fair amount of activity has 
prevailed during the past month. This has been particularly the 
case with regard tothe engineers’ tool trade, which is in an unusually 











brisk condition, ‘The state of the locomotive engine department is 
likewise satisfactory. 

Proceedings in the Liverpool town council furnish several points 
of interest. A contrace was ordered to be entered into with the Gas- 


light Company tor the supply of the public lamps for the next tive | 





years at £3 11s. Td. The contract was calculated at the present 
rate of 3s, 9d. per 1,000 cubic feet, with a provision that if the price 
of gas was reduced to private consumers during the tive years there 
should be a corresponding reduction to the council. Mr. Cropper 
argued that under the smoke act as at present administered there was 
a sort of unfairness. For instance, if a sugar-retiner had a tall 
chimney smoking he was tined at the instance of the health committee, 
while the proprietor of a puddling furnace, if his premises belched 
forth the blackest smoke all day, altogether escaped even an in- 
formation, Mr. Bowring, in reply, said no plan had yet been 
discovered for doing away with the smoke in puddling furnaces, and 
the magistrates refused to convict where the parties adopted all 
reasonable efforts to avoid smoke. A plan submitted for the con- 
version of the reservoir at Everton Valley at a cost of 5,000 was 
referred to the finance committee, 

At the last meeting of the Mersey Docks board it was stated that 
the dispute with the London and North-Wesiern Railway Company 
(noticed last week) would be speedily settled. ‘The proceedings of 
the marine committee included a recommendaticn to lay a single wire 
telegraph cable from the Prince’s landing-staye to the North Reserve. 

A correspondent of a Liverpool paper, indignant at the ridicule 
cast upon a suggestion from a gentleman in the Isle of Man, to sus- 
pend a wire across the Mersey by tall masts, says:—"* Why, 1 do 
not know. You may see as great a stretch across the Thames in 
London, and in Paris over the ‘Tuileries, from the Palace to the 
Place de la Concorde. The cost would be less than a submerged 
cable, and the working may be depended upon; why, then, was the 
suggestion to be laughed at? Give me the cost of their submarine 
cable, and 1 will undertake to complete and guarantee them a sus- 
pended wire for two-thirds the cost. The wire (either copper or 
galvanised iron), of a treble twisted strand gauge twelve or sixteen, 
to be securely fixed to masts by the best known insulating shackles,” 

Yesterday week at Manchester Joseph Crook, deputy uncer- 
looker, was summoned for having, at a coal mine, at Agecroft, 
neylected to order that where props were used, the removal of 
which was likely to occasion a fall of roof (and so to release tire- 








the steps; women and children had commonly and ordinarily 
to pass up and down these steps. A boy was killed at the spot 
in November. Mr. Blanshard, for the defendants, contended 
that the child killed did not belong to any class of persons 
included in the acts relied upon; he was not a servant of de- 
fendants, and no others had any right to use the steps. The two 
acts quoted were for the protection of women, young persons, and 
children employed in factories; they were not for the protection of 
prying and intrusive strangers. ‘Ihe coroner’s jury, too, after a 
full investigation, had returned a verdict of accidental death ; if 
there had been negligence on the part of defendants, no doubt the 
jury would have included it in their verdict, and the friends of 
deceased could have had an action for damages. The magistrates 
said that they considered much blame rested on defendants, but 
taking the case altogether they could not convict, and the charge 
was dismissed. Mr. Henry Roper, damask manufacturer, Halifax, 
was also charged with having an unfenced steam-engine. Mr. 
Holroyde prosecuted in this case also; Mr. Roper was undefended. 
Mr. Haydon said he visited defendant’s mill on the 19th November, 
and found the steam-engine at work close to where the spinning 
frames were, and they were in such relative positions that a person 
at work at the frames might easily come in contact with the 
engine. He had called the attention of the overlooker to it. Mr. 
Roper, in defence, said that he entered the mill in 1858. He called 
three times at Mr. Haydon’s rooms, in order to get him to certify 
that the place was in a condition to be worked. Mr. Haydon did 


| not visit his place till June, 1859, and then he (Mr. Roper) asked 


. : - | him if anything wanted altering. 
resume the working of the abandoned system, and in a pamphlet | ‘ 6 ct 1 


He replied that it would be better 
to have the engine fenced off, but he did not insist upon it. Mr. 
IIaydon approved of the place in June, and objected in November, 


| and he (Mr. Roper) thought it was not right to be subjected to such 





damp), the workmen should desist from using any naked lights | 


while the props were being drawn. The information was laid by 
Mr. Dickinson, the Government inspector for the district; and Mr. 
K. b. 1. Cobbett appeared for the prosecution. ‘The facts stated by 
Mr. Cobbett were in substance that, on the 8th of October last, some 
props were being drawn, naked lights being used by those engaged ; 
and that an explosion resulted, which caused the death of two men 
named Thomas Collier and Joseph Harrison, and injury to a boy, 
named Charles Seddon, The neglect alleged against the defendant 
was that he did not take proper steps to prevent the use of the 
naked lights. In the defence it was contended that the accused had 
told the deceased to be careful how they worked. The defendant 
was, however, tined 40s. and costs. ; 


Dr. Livingstone has contributed a case of African insects to the | 


Peel Park Museum, Salford. 

On Monday morning a young man, named Robert Strange, met 
his death at the Atlas Works, Bridgewater-street, Manchester. He 
was engaged in turning a crane at the time a man on the second- 
floor was hoisting a connecting red. The crane was lifted up by the 
connecting rod, and the upright frame, which supports the cross- 
piece, being set at liberty, fell, and struck Strange or the head, 
blood to tlow copiously. Ile was immediately removed to 
al lutirmary, but death supervened in about an hour. 








the Roy 


caprice. Mr. Haydon denied that he had given his approval to 
anything but the clock, and the timepiece it was to be regulated by. 
The bench imposed a penalty of £5 and costs, 7s. 6d. 

The Elswick engine works are in full operation, and altogether 
Sir W. Armstrong and Co. are now employing about 2,000 workmen. 
Last week 24 ritied cannon were despatched to Woolwich. The iron 
trade of the Newcastle district continues in a satisfactory condition, 
and it is stated that the Derwent Iron Company are about to re-light 
several furnaces. As regards other northern topics, it may be added 
that the North Shields Dock and Harbour Committee have received 
an assurance that the directors of the Blyth and Tyne Railway 
have promised to commence the Tynemouth branch of their line and 
to complete it by the end of the year. The engineer of the river Tees 
will, it is stated, be shortly able to report an improvement in the state 
of the river; in some places it has been already deepened 1 ft. A 
graving dock, connected with the shipbuilding establishment of 
Messrs. Pile, Spence, and Co., of West Hartlepool, is being length- 
ened 5 ft.; and it is said that when completed it will be the largest 
graving dock on the east coast of England. The Customs” revenue 
received at the Hartlepools last year exhibits an increase of no less 
than 50 per cent! ‘Lo develope the iron mines in the Cleveland dis- 
trict, the North-Kastern Railway Company are forming the North 
Yorkshire and Cleveland Railway, and also a branch railway, eleven 
aud a half miles long, to Rosedale, where there are extensive beds of 
rich ore. The contract for the latter has been in the hands of 
Mr. Stuart, who has retired from it, and the directors have now 
agreed for its completion with Mr. Richard Cail, who, in conjunction 
with Mr. Thomas ‘Towns (many years agent to Mg Cail), will bring 
the work to a conclusion, and it is expected the whcle line will be 
ready for tratlic on the Ist of August, 1860. 

The dividends paid by some of the country bauks are very good. 
The Sheftield company have just divided at the rate of 15 per cent., 
and the Carlisle and Cumberland Banking Company have paid di- 
vidends and a bonus, amounting altogether to 17 per cent., in the 


; course of the past year. 


Tue Exeerric Licur AarrLirp To SurGery. — One of the 
greatest obstacles to the success of a surgical operation is the scanty 
and imperfect light, which, in some cases, is the surgeon’s only 
guide, and is fraught with danger to the patient. Thus, the extir- 
vation of a naso-pharyngian polypus is almost performed in abso- 
eee darkness, it being impossible to bring a common light near 
enough to the patient without scorching him. ‘The problem, there- 
fore, of finding a light which might be introduced into a cavity 
with impunity, remained still to be solved; and, from a communi- 
cation sent in a few days back to the Academy of Sciences by MM. 
Th. Dumoncel, Fonssagrives, and Ruhmkortff, it would appear that 
tiis desirable object has at length been attained. Dr. Fonssagrives 
having long entertained the idea that the electric light might be 
advantageously applied to the purpose, communicated his views to 
M. Dumoneel, a distinguished electrician, who, calling to mind the 
effects of electricity in vacuo, as exemplitied in Geissler’s tubes, 
which, although traversed by the electric light, reveal no increase 
of temperature, conceived the following plan for turning this cir- 
cumstance to account in surgical cases of the nature alluded to. A 
glass tube, having a very small bore, is bent into the form of a heli 
or screw (the smaller the bore, the greater is the brilliancy of the 
light); by this means, a kind of luminous cylinder is formed, which 
is sulliciently small to be conveniently introduced even into a 
narrow cavity. Thus the tirst part of the problem was solved; but 
the colour of the light was yet to be determined, since this depends 
on the nature of the gases introduced into the tube. As mixtures 
of certain gases, such as carburetted hydrogen, carbonic acid, hydro- 
chloric acid, &e., will produce a white light, nothing remained but 
to fill the tube with such a mixture; and this delicate operation was 
intrusted to M. Ruhmkortf, who at the same introduced other 
valuable improvements into the apparatus. The latter has since 
been successfully tried in various dental and other operations. 

FoREIGN AND CoLoNtAL Jorrincs.—The advices to hand this 
week from Australia state several facts of interest. In the colony of 
Victoria serious ditferences between the employers and the employed 
have taken place on the two State lines of railway, which, although 
not having led to any important stoppage of the works, have induced 
the contractors to notify the same to the Government, with a view 





| to any possible contingency which may occur to prevent the com- 


We observe that’ Mr. Ilutt, the se cretary of the Norfol< Railway | 


Company, and Mr. Ayres, the secretary of the Eastern Union Rail- 
way Company, are joint secretaries of the Epping scheme, by which, 
and other lines projected at Sudbury, Bury St. Edmunds, and 
Thetford, it is proposed to form a third independent railway from the 
metropolis through Essex, Suffolk, and Norfolk. Unless the 
Eastern Counties Company adopt a more conciliatory course, it is 
certainly likely to be threatened with very critical competition. It 
may be added, with regard to the case of “ Ransome vc. the Eastern 
Counties Railway Company,” noticed last week, and having reference 
to the conduct of the coal traflic on the line, the court has granted 
the rule applied for by Mr. Ransome, who seeks to introduce what 
he considers a more equitable system. 

Messrs, W. and G. Ilinehclifte, cotton spinners, have been 
summoned before the county magistrates at Halifax, on a charge of 
having dangerous machinery (« horizontal shaft) in their factories 
unfenced. Mr. Haydon, sub-inspector of factories, laid the charge 
which Mr. Holroyde supported, while Mr, Blanshard, barrister, 
appeared for the defeudants. Mr, Holroyde read the section of the 
act, which requires that any engine, tly-wheel, shaft, or other 
moving power, shall be securely fenced ; and also the interpretation 
clause as to what was to be deemed “ mill gearing.” He went on to 
say that the defendants last year erected a seutching-room, carrying 
a shaft from the existing structure across a piece of land to the new 
room, with which to drive the new machinery. ‘This shaft revolved 
beneath some steps much used, and was only 13 in. from the edge of 





pletion of the lines by the contract time. With the exception of 
the masons’ work, the construction of these lines is being vigorously 


pushed, and very large sections will be opened during 1860.—The | 





establishment of telegraphs is proceeding in all directions, and 
another submarine line—from Port Adelaide to Kangaroo Island—is 
Se ery 

Victoria as “fast decaying.”"—The American intelligence to hand 
per Europa on Sunday states that Belly’s Nicaraguan Canal project 
has been officially declared at an end.—We read in the Rochester Union 
(transatlantic): —* The ambition of the Grand ‘Trunk Railroad Com- 
pany of Canada has no bounds. Yesterday we stated that the company 
had undertaken to monopolise the steamboat business of Lake Ontario ; 
to-day we understand that they propose toextend their line to Chicago, 
by the purchase of one of the Michigan Railroads. ‘The company has a 
continuous track from Portland, Me., to Detroit, through or near all 
the principal cities of Canada. They now seek a Chicago connection 
under their control, and are negotiating for the Michigan Central or 
Michigan Southern Railroad. When they obtain this they will, by 
the aid of the Canadian line of steamships to Liverpool, no doubt do 
a large business in the way of transporting western produce direct 
to the European markets, and bringing out every description of 
foreign goods for the western trade. If this great scheme is carried 
out, the Canada route will be a formidable competitor for the eastern 
and western trade.”"—Advices from Chili mention that the works of 
the Santiago and Valparaiso Railway were rapidly progressing, 
upwards of 1,000 men being at work daily.— M. Babinet, the 
successor of Arago, says in the Journal des Debats that there will be 
the highest tide on the 8th March next that there has been in 





A private letter from Adelaide refers to the gold-tields of | 





| Field. 


Europe for a century.—Orders have been received at Brest, from the | 


French Minister of Marine, to discharge all seamen who have served 
three years. Further orders have been received there to lay up in 
ordinary the screw ships of the line Wagram and Duquesne, together 
with the floating battery Congreve. : 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
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RalLs are somewhat firmer this week, and quoted £5 12s. 6d. to £5 15s. 0d, 
per ton for ordinary sections, 

Scorcu Pig Inox.—There has been a good demand for warrants at the 
advanced rates reported last week ; and the market closes firm at 60s. 6d, 
cash, and 61s. 6d. three months open, for Mixed Nos. f.o.b, at Glasgow. 

SPELTER.—But few transactions reported. Market dull, with sellers at 
£21 5s. on the spot. 

Corrs continues in good demand, 

Lab is much inquired for. 

Tin.—On the 3rd inst., English was reduced £2 on common, and £4 on 
refined. Banca is quoted £137, and fine Straits may be had for £151 
per ton. 

TIN PLATEs are quiet. 


MOATE aud CO., Brokers, 
Yth February, 1560. z 


65, Old Broad-street, London. 
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ails co co co cc cc &7 5s. Od. 
Pipes eo 00 os 6s 5 2s, 6d.—£5 7s. 6d. 


£4 2s, Gd, Nett cash. 
GuasGow, Sth February, 1860. 

Throughout last week the market has been quiet, aud on the whole very 
inanimate, 

Opening nominally at 61s., prices fluctuated for a day or two betwixt 
6d, and 61s., but with the tendency always to be raiser. 

To-day the feeling is dull ; sellers, 60s, 6d. ; buyers, 60s, 3d. 

About ninety furnaces still remain out of blast, and as there is not the 
slightest appearance of the dispute being settled, it is very probable they 
may remain out fora few weeks to come. The shipments last week were 
6,171 tons, against 6,585 tons in corresponding week last year. 

SHAW AND THOMSON, Metal Brokers. 


Chairs eo 00 ce co ee 














LaxGE Iron Satine Sur.—The iargest iron built ship which 
has ever visited Table Bay is the Bates Family now in port. She 
is a fine vessel, belonging to Messrs. Bates, Stenhouse, and Co., of 
Liverpool, and forms one of their fleet of twenty-seven liners, 
trading regularly from that port to Bombay. She was built by 
Messrs. Martin, Samuelson, and Co., of Hull, and is commanded by 
— Hogg, Esq., late of the Fear Nought. She is more like a frigate in 
her dimensions than an ordinary merchantman. Her length over 
all is 270 ft., breadth of beam 40 ft., average depth of hold 32 ft.; 
she draws 24 ft. aft and 23 ft. forward. On Lloyd’s list she tigures 
as 2,157 tons registered burden, but she is expected to carry home 
5,0U) tons measurement goods. There are now in her nearly 
3,000 tons of coal and coke, shipped at Grimsby—from which place 
she made the run to the Cape in sixty-one days. Her rate of sailing 
is set down at 12 knots, but it is said that, on one occasion, she ran 
300 miles in 24 hours. The Bates Family is a vessel of tremendous 
strength, built in compartments, with arched girder beams, and 
diagonal fastenings throughout, so that she will bear almost any 
amount of straining and pressure without injury. Nothing can ex- 
ceed the resistance she offers. Her masts are of tubular iron, and 
serve also as ventilators. Her appearance aloft is light, she being 
fitted with the patent wire rigging, patent reeling topsails, iron 
yards, &c. She has patent windlasses and capstan, which can ba 
worked by steam if required. ‘Trotman’s 3-ton anchors, with 3-in. 
chains, which she carries, ought surely to hold her safely, large as 
she is. On the main deck she is supplied with a donkey engine, and 
winches, fore and aft, by means of which her commander can dis- 
charge at least 200 tons of cargo in aday, and receive cargo at the 
same time. The steering apparatus, which consists of the endless 
cross-cut screw-shaft instead of chains, is supplied also with iron 
yokes in case of accident to the wheel or screw-shaft. She is well 
supplied with compasses, and has magnets placed in every part of 
her to aid in counteracting any magnetic disturbances of the needles 
which may occur. ‘The fittings throughout the vessel are ex- 
cellent ; and the accommodation she has for the conveyance of 
troops, emigrants, or horses, unsurpassed. The ‘tween decks would 
delight the heart of a remount agent or the Hon. Commissioner 
Her accommodation, too, for the seamen is all that could be 
wished—the berths being arranged round two parts of a deck house; 
and water-closets of a good description are provided in several parts 
of the ship, both for passengers and for the men. Her complement 
of hands seems to be a small one for so large a vessel, there being 
only forty when all are told. But, perhaps, this is because she has 
so many appliances on board for lightening labour, and can do with 
less than other vessels that have not her improvements. Altogether 
the Bates Family is a very fine ship, and will atlord pleasure to any 
one who visits her, who may depend that from her courteous com- 
mander and his officers they will be well received and shown 
everything of interest in the vessel.—Cape Monitor. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, January 20th, 1860. 
Sir Bensamin Couins Brovie, Bart., President of the Royal 
Society, Vice-President R.I., in the chair. 
ON THE INFLUENCE OF MAGNETIC FORCE ON THE ELECTRIC 
DISCHARGE, 


By Joun TynpDatt, Esq., F.R.S 


? 
Professor of Natural Philosophy in the Royal Institution. 
Tne intention of the speaker was to bring before the meeting a 
series of experiments illustrative of the constitution of the electric 
discharge and of the action of magnetism upon it. The substance 
of the discourse was derived from the researches of various philo- 
sophers, its form being regulated to suit the requirements of the 
athe influence of the transport of particles was first shown by 
an experiment suggested, it was believed, by Sir John Herschel 
and performed by Professor Daniell. The carbon terminals of a 
battery of forty cells of Grove were brought within one-eighth of 
an inch of each other, and the spark from a Leyden jar was sent 
across this space. This spark bridged with carbon particles the gap 
which had previously existed in the circuit, and the brilliant electric 
light due to the passage of the battery current was immediately 

displaced. . : ‘ 

2, The magnified image of the coal points of an electric lamp was 

rojected upon a white screen, and the distance to which they could 
c drawn apart without interrupting the current was noted. A 
button of pure silver was then introduced in place of the positive 
carbon, a faminous discharge four or five times the length of the 
former being thus obtained. The silver was first observed to glow, 
and afterwards to pass into a state of violent ebullition. A narrow 
dark space was observed to surround one of the poles, corresponding 
probably with the dark space observed in the discharge of Ruhmkorft’s 
coil through rarefied media.* 


obtained in the foregoing experiment was exhibited. A small horse- 
shoe magnet of Logemann was caused to approach the light, which 
was bent hither and thither, according as the poles of the magnet 
changed their position: the discharge in some cases formed a mag- 
nificent green bow, which on the further approach of the magnet 





| 


was torn asunder, and the passage of the current thereby inter- | 


rupted. It was Davy who first showed the action of a magnet upon 
the voltaic arc. The transport of matter by the current was further 
illustrated by a series of deposits on glass obtained by Mr. Gassiot 
from the continued discharge of an induction coil. 

4. A discharge from Ruhmkorff’s coil was sent through an 
attenuated medium; and the glow which surrounded the negative 
electrode was referred to. One of the most remarkable etiects 
hitherto observed was that of a magnet upon this negative light. 
Pliicker had shown that it arranges itself under the influence of the 
magnet exactly in the direction of the magnetic curves. Iron filings 


strewn in space, and withdrawn from the action of gravity, would | 
arrange themselves around a magnet exactly in the manner of the | 


negative light. 

An electric lamp was placed upon its back ; a horse-shoe magnet 
was placed horizontally over its lens, and on the magnet a plate of 
glass: a mirror inclined at an angle of 45 deg. received the beam 
from the lamp, and projected it upon the screen. Iren filings were 
scattered on the glass, and the magnetic curves thus illuminated 
were magnilied, and brought to clear definition upon the screen. 
The negative light above referred to arranges itself, according to 
Pliicker, in a similar manner. 

6. The rotation of an electric current round the pole of a magnet, 
discovered by Mr. Faraday in the Royal Institution, nearly forty 
years ago, was next shown; and the rotation of a luminous current 
from an induction coil in an exhausted receiver by the same magnet 
was also exhibited, and both shown to obey the same laws. 

6. Into a circuit of twenty cells a large coil of copper wire was 
introduced, and when the current was interrupted, a bright spark, 
due to the passage of the extra current, was obtained. The bright- 
ness and loudness of the spark were augmented when a core of soft 
iron was placed within the coil. The disruption of the current took 
place between the poles of an electro-magnet ; and when the latter 
was excited, an extraordinary augmentation of the loudness of the 
spark was noticed. This effect was first obtained by Page, and was 
for a time thought to denote a new property of the electric current. 

But Rijke had shown in a paper, the interest of which is by no 
means lessened by the modesty with which it is written, that the 
effect observed by Page is due to the sudden extinction of the 
primary spark by the magnet; which suddenness concentrates the 
entire force of the extra current into a moment of time. Speaking 
figuratively, it was the concentration of what, under ordinary 
circumstances, is a mere push, into a sudden kick of projectile 


energy. 

7 tT he contact-breaker of an induction coil was removed, and a 
current from five cells was sent through the primary wire. The 
terminals of the secondary wire being brought very close to each 
other, when the primary was broken by the hand, a minute spark 
passed between the terminals of the secondary. When the disrup- 
tion of the primary was effected between the poles of an excited 
electro-magnet, the small spark was greatly augmented in brilliancy. 
The terminals were next drawn nearly an inch apart. When the 
primary was broken between the excited magnetic poles, the spark 
from the secondary jumped across this interval, whereas it was in- 
competent to cross one-fourth ef the space when the magnet was not 
excited. This result was also obtained by Rijke, who rightly 
showed that in this case also the augmented energy of the secondary 
current was due to the augmented speed of extinction of the primary 
spark between the excited poles. This experiment illustrated in a 
most forcible manner the important influence which the mode of 
breaking contact may have upon the efficacy of an induction coil. 

The splendid effects obtained from the discharge of Ruhmkorff’s 
coil through exhausted tubes were next referred to. The presence 
of the coil had complicated the theoretic views of philosophers with 
regard to the origin of those effects; the intermittent action of the 
contact-breaker, the primary and secondary currents, and their 
mutual reactions, producing tertiary and other currents of a higher 
order, had been more or less invoked by theorists, to account for the 
effects observed. Mr. Gassiot was the first to urge, with a water 
battery of 3,500 cells, a voltaic spark across a space of air before 
bringing the electrodes into contact; with the self-same battery he 
had obtained discharges through exhausted tubes, which exhibited 
all the phenomena hitherto observed with the induction coil. He 
thus swept away a host of unnecessary complications which had 
entered into the speculations of theorists upon this subject. 

8. On the present occasion, through the kindness ot Mr. Gassiot, 
the speaker was enabled to illustrate the subject by means of a bat- 
tery of 400 of Grove’s cells, The tension at the ends of the battery 
was first shown by an ordinary gold-leaf electroscope. One end of 
the battery being insulated, a wire from the other end was connected 
with the electroscope ; the leaves diverged ; on now connecting the 
other end of the battery with the earth, the tension ot the end con- 
nected with the electrometer rose, according to a well-known law, 
and the divergence was greatly augmented. 

9. A large receiver (selected from Mr. Gassiot's fine collection), in 
which a vacuum had been obtained by filling it with carbonic acid 
gas, exhausting it, and permitting the residue to be absorbed by 
caustic potash, was placed equatorially between the poles of the 
large electro-magnet. The jar was about 6 in. wide, and the dis- 
tance between its electrodes was 10 in. ‘The negative electrodes 
consisted of a copper dish, 4 in, in diameter, the positive one was a 
brass wire, 

On the 16th of this month an accident occurred to this jar. Mr. 
Faraday, Mr. Gassiot, and the speaker had been observing the dis- 
charge of the nitric acid battery through it. Stratitied discharges 
* Mr. Faraday noticed this dark stripe while the speaker was making his 
preparatory experiments. 











? | | and their successive engulphments at t 
8. The action of a magnet upon the splendid stream of green light | 


passed when the ends of the battery were connected with the elec- 
trodes of the receiver; and on one occasion the discharge exhibited 
an extraordinary effu'gence; the positive wire emitted light of 
dazzling brightness, and finally gave evidence of fusion. On inter- 
rupting the circuit, the positive wire was found to be shortened 
about half an inch, its metal having been scattered by the discharge 
over the interior surface of the tube. 

10. The receiver in this condition was placed before the audience 
in the position mentioned above. When the ends of the 400-cell 
battery were connected with the wires of the receiver, no discharge 
passed; but on touching momentarily with the finger any portion 
of the wire between the positive electrode of the receiver and the 
positive pole of the battery, a brilliant discharge instantly passed, 
and continued as long as the connection with the battery was main- 
tained. This experiment was several times repeated; the connection 
with the ends of the battery was not sufficient to produce the dis- 
charge, but in all cases the touching of the positive wire caused the 
discharge to flash through the receiver. 

Previous to the fusion of the wire above referred to this discharge 
usually exhibited fine stratification: its general character now was 
that of a steady glow, through which, however, intermittent lumi- 
nous gushes took place, each of which presented the stratitied ap- 
pearance. 

11. On exciting the magnet between whose poles the receiver was 
placed, the steady glow curved up or down according to the polarity 
of the magnet, and resolved itself into a series of etftulgent transverse 
bars of light. These appeared to travel from the positive wire along 
the surface of the jar. The deflected luminous current was finally 
extinguished by the action of the magnet. 

12. When the circuit of the magnet was made and immediately 
interrupted, the appearance of the discharge was extremely singular. 
At first the strata rushed from the positive electrode along the upper 
surface of the jar, then stopped, and appeared to return upon their 
former track, and pass successively with a deliberate motion into the 
positive electrode. They were wpng | detached from each other ; 

@ positive electrode were so 
slow as to be capable of being counted aloud with the greatest ease. 
This deliberate retreat of the strata towards the positive pole was 
due, no doubt, to the gradual subsidence of the power of the magnet. 
Artiticial means might probably be devised to render the recession 
of the discharge still slower. The rise of power in the magnet was 
also beautifully indicated by the deportment of the current. 

After the current had been once quenched, as long as the magnet 
remained excited, no discharge passed: but on breaking the magnet 
circuit the luminous glow reappeared. Not only then is there an 
action of the magnet upon the particles transported by an electric 
current, but the above experiment indicates that there is an action 
of the magnet upon the electrodes themselves, which actually pre- 
vents the escape of their particles. The influence of the magnet 
upon the electrode would thus appear to be prior to the passage of the 
current. 

13. The discharge of the battery was finally set through a tube, 
whose platinum wires were terminated by two small balls of carbon: 
a glow was first produced; but on heating a portion of the tube 
containing a stick of caustic potash, the positive ball sent out a 
luminous protrusion, which subsequently detached itself from the 
ball; the tube becoming instantly afterwards tilled with the most 
brilliant strata. There can be no doubt that the superior eflulgence 
of the bands obtained with this tube is due to the character of its 
electrodes: the bands are the transported matter of these electrodes. 
May not this be the case with other electrodes? There appears to 
be no uniform flow in nature; we cannot get either air or water 
through an orilice in a uniform stream; the friction against the 
oritice is overcome by starts, and the jet issues in pulsations. Let a 
lighted candle be quickly passed through the air; the flame will 
break itself into a beaded line in virtue of a similar intermittent 
action, and it may be made to sing, so regular are the pulses 
produced by its passage. Analogy might lead us to —— that 
the electricity overcomes the resistance at the surface of its elec- 
trode in a similar manner, escaping from it in tremors; the matter 
which it carries along with it being broken up into strata, as a liquid 
vein is broken into drops. 








FIFTH ANNUAL DINNER OF FOREMEN 
ENGINEERS IN GLASGOW. 


On Saturday, 11th inst., the Association of Foremen Engineers, and 
their friends, held their annual dinner in the Tontine Hotel, Mr. 
Robert Harvey, president of the association, in the chair; supported 
by Baillie Couper, Robert Cook, Esq., of D. Cook and Co., engineers, 
James Gilchrist, Esq., consulting engineer, James Steel, fsq., 
Greenhead brewery, ‘Thomas Seath, ie. shipbuilder, and Mr. 
Andrew Brown, manager of Whitehall foundry. The croupier’s 
chair was filled by the secretary of the association, Mr. John 
Robertson ; supported by Benjamin Conner, Esq., locomotive super- 
intendent of the Caledonian Kailway, Archibald Gilchrist, Esq., of 
Barclay and Curle, engineers and shipbuilders, Mr. Henry Marshall, 
manager of Lancetield forge, and Mr. David Wilson, of Messrs. 
Todd and Macgregor's. 

At a quarter past four o'clock about ninety gentlemen had 
assembled, most of whom were managers or foremen in the various 
engineering and machine-making establishments in and around the 
city, and after partaking of an excellent dinner, in Mr. Logan’s 
best style, the chairman gave the usual loyal and patriotic toasts, 
and came to “the toast of the evening”—success to the Foremen 
Engineers’ Association of Glasgow, prefaced by some excellent re- 
marks upon the advantage to be derived from such associations as 
theirs meeting once a month, or as occasion permitted, for the discussion 
of such practical matters as must, of necessity, engage the attention 
of men holding such responsible situations as managers and foremen 
of establishments, on the accuracy of whose knowledge so much of 
the well conveying of the ity depended 

Baillie Couper followed on the trade of the “Clyde.” He said he 
was old enough to remember when he crossed the Clyde on foot, at the 
bottom of the present quay, over which were floated such vessels as 
the Persia, and the New York steamers. He had also looked over 
the old Broomielaw bridge without seeing a single boat in the river ; 
and to look at it now, he was quite sure no river in the world presented 
the same amount of progress in the same time. 

Mr. Conner, Mr. Seath, and Mr. Archibald Gilchrist, in the course 
of the evening gave some excellent remarks on marine and railway 
engineering, shipbuilding, &c.; other members contributed to the 
night’s hilarity by singing some good songs. The party broke up at 
half past ten, each seeming highly pleased with the night's 
instruction and amusement. 











Soutu Kenstncton Mustum.—During the week ending 11th 
Feb., 1860, the visitors have been as follow:—On Monday, Tuesday, 
and Saturday, free days, 4,662; on Monday and Tuesday, free 
evenings, 5,444. On the three students’ days (admission to the 
public 6d.), 1,314; one students’ evening, Wednesday, 522. ‘Total, 
11,942. From the opening of the museum, 1,274,382. 

Masters AND OeeErartives. —A bill brought in by Mr. Mackinnon, 
Mr. Ingham, and Mr. Slaney contains the following provisions :— 
Power to form councils of conciliation; powers to her Majesty or 
Secretary of State to license councils of conciliation; councils to 
consist of not less than two masters and two workmen, or more than 
six masters and six workmen, and chairman ; petitioners for council 
to elect the first council ; council to be elected for one year; house- 
holders and part occupiers may demand to be registered, and have a 
vote for the council, and may be elected thereto; register of voters 
to be kept; meetings of masters and workmen to elect the council ; 
voting papers to be delivered in case a poll is demanded ; no voter 
to give a greater number of votes than the number to be elected; 
altering or etlacing voting papers to be a misdemeanour; election to 
be declared within seven days of nomination; council to appoint the 
chairman ; appointment of clerk ; and penalties on referees, &c , for 
refusing or neglecting to attend cases of dispute. 





INSTITUTION*‘OF CIVIL ENGINEERS. 
February 14th, 1860. 
GrorcE P. Broper, Esq., President, in the chair. 


ou ny read was “ os the Goreme of Aw and other 
essels to resist great Internal Pressure,” by Mr. J. A. Long- 
ridge, M.I.C.E. . i ” 


It was stated, in the outset, that it was not proposed to treat of 
the very wide range of subjects involved in the construction of the 
most perfect description of ordnance, but to limit the inquiry to the 
question how to make a gun of sufficient strength to enable the 
artillerist to obtain the full effect of the explosive compound used 
in it. This question was one which the civil engi was probabl 
more fitted to deal with than the artillery officer, inasmuch as it 
required nothing beyond a knowledge of the properties and laws of 
action of those materials with which his every-day practice made 
him familiar. 


The attention of the author was drawn to the subject early in 

the year 1855. Following up the reasoning of Professor Barlow on 
hydraulic press cylinders, he was led to consider how the internal 
defect of any homogeneous cylinder could be remedied. Professor 
Barlow had shown that in every such cylinder the increase of 
strength was not in proportion to the increase of thickness, and 
that a vessel of infinite thickness could not, ultimately, resist an 
internal pressure greater than the tensile forces of the material of 
which it was composed. The material at the internal circumference 
might, in fact, be strained to its utmost, when that at the outside 
was scarcely strained at all. To remedy this it was necessary that 
each concentric layer of the gun or cylinder should be in an initial 
state of stress, such that when the pressure was applied the sum of 
the initial and the induced stresses should be a constant quantity 
throughout the whole thickness of the cylinder. It occurred to the 
author that this could be accomplished by forming the gun or 
cylinder of a thin internal shell or case and coiling round it succes- 
sive series of wires, each coil being laid on with the tension due to 
its position. 
_ The principle of building up a gun in successive layers, with 
increasing initial tension, was, therefore, that which it was intended 
to bring forward in this paper. The author claimed no exclusive 
merit for this idea. Although then unknown to him, it was 
being followed up by Captain Blakeley, Mr. Mallet, and others, 
who, however, sought for its practical outcome in rings or hoops 
contracted, or forced on to the central core. Captain Blakeley had, 
equally with the author, the idea of making use of wire, although 
his experiments were entirely confined to hoops. It was in complete 
ignorance of what others were doing, that the author undertook the 
experiments recorded, and described in detail in the present paper. 
The results were so striking that he lost no time in bringing them 
before the War Department. The usual reference was made to the 
Select Committee at Woolwich, with the usual result. The principle 
was pronounced to be defective, and not such as to warrant any 
trials at the public expense. The author, however, continued his 
experiments, and the results were such as entirely to contirm his 
contidence in the practical utility of the invention. 

Before describing these experiments, the paper referred to the 
construction of guns, as hitherto practised. It was first shown, 
from the author’s experiments, that the strength of powder was 
about 17 tons per square inch. ‘The system of rifling, involving 
elongated shots without windage, greatly increased the strain on 
the gun. This being so, it was not surprising that many attempts 
to ritle the ordinary guns had proved fruitless. Even independent 
of this extra strain, experience had shown that, for heavy ordnance, 
cast-iron was too weak ; and it was believed that this was not owing, 
as had been stated, to any deterioration in the quality of the material, 
or to any want of honesty on the part of the contractors, but simply 
to more work being put upon cast-iron than it would bear. 

Experiments on the direct tensile force of cast-iron must not be 
depended upon, when the material was cast in a huge mass, like that 
of a 68 1b. gun, or a 13 in. mortar. Neither could such experiments 
be trusted as regarded wrought-iron, or steel. It was shown, that 
the iron cut from the inner part of the Princeton gun was 50 per 
cent. weaker, as strained by the explosion, than the bar iron from 
which it was made. The same decrease of strength, though to a less 
extent, was found in the case of the great gun forged by the Mersey 
Iron Company, and presented by them to the country. Moreover, 
large masses of any metallic substance must always, it was believed, 
be subject to inequalities of physical structure, which rendered them 
untrustworthy for heavy onledeen. 

These considerations !ed the author and others to the 
construction already named. Captain Blakeley and Mr. Mallet 
sought to apply it by means of hoops, which, under almost any 
circumstances, gave an increase of strength. If correctly applied 
this increase was very considerable, but there were great difficulties 
in the application. Kach hoop was itself subject to the same law 
as a homogeneous cylinder, and consequently a series of hoops was 
wanting in that uniformity of strain which was required. it was 
possible so to adjust the hoops that, at the time of explosion, the 
inner surface of each might be equally strained, but the strain on 
each hoop decreased to the outer surface, so that there was an abrupt 
change at the junction of any two hoops. Moreover, a very slight 
error in workmanship would produce a most serious effect. aking, 
for instance, an 8-in. gun, constructed of four concentric hoops, the 
total thickness being 64 in., an error of x4, in. in the size of the 
outer ring would reduce its strength by 43 per cent. 

Wire, on the other hand, afforded the greatest possible facility of 
construction, and the coils might be laid on with the utmost accu- 
racy, as regarded tension, and with the same ease and regularity as 
thread was wound on to a bobbin. 


The first series of experiments tried by the author were made 
with brass cylinders, 1 in. internal diameter, and yy in. thick. Into 
these various charges of powder were put, and the ends hermetically 
sealed. The total capacity of these cylinders was 295 grains of 
powder. One of these cylinders was burst with a charge of 90 grains, 
Another exactly similar, but covered with four coils of »y in. steel 
wire, was uninjured by a charge of 200 grains. 

It having been objected, that owing to the brittleness of cast- 
iron, it would be impossible to use it in conjunction with wire, 
cylinders of cast-iron of the same size were prepared. Some of them 
were entirely filled with powder (310 grains), which was then ex- 
ploded without injury to the cylinder. In this case the cylinders, 
which were ys in. thick, were bound round with 10 coils of iron 
wire, No. 21 gauge, or jy in. diameter. The bursting charge, 
without wire, was 80 grains. 

After this a small gun was made of cast-iron, covered with wire, 
The chase was 3 ft. long, and the calibre 3 in. The cast-iron at the 
breech was § in. thick, and decreased to j in. at the muzzle. Iron 
wire ,); in. diameter was used, there being 12 coils at the breech, 
and 4 coils at the muzzle. The total weight of the gun, with its 
wrought-iron trunnion stock, was 3 cwt. With this gun, and an 
elongated shot weighing 74 lb., and with 11 oz. of Government 
cannon powder, a range of upwards of 1,500 yards was attained, the 
elevation being 7 deg. 

Another application of the principle was stated to be the 

cylinders of hydraulic presses, and an instance was given of a 
cylinder of 6 in. internal diameter, made of cast-iron 4 in. thick, and 
covered with 12 coils of 7; in. iron wire. This cylinder was proved 
up to 6 tons per square inch, when it gave way by the sides shearing 
off the bottom plate. The cast-iron was not shattered, nor was 
a single coil of the wire injured. 
” It was stated, that these cylinders could be made at one-fourth 
the weight, and at about one-half the cost, than the ordinary 
hydraulic-press cylinders; and that their lightness was of great 
importance, when intended for export to South America and other 
countries, where the means of transport for heavy machinery did not 
exist. 

it was announced that the discussion, which had been com- 
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bruary 21st. ; 

After the meeting, Mr. W. Strode, A.LC.E., exhibited and 
explained specimens of Messrs. McKenzie and Wentworth’s breech- 
loading rifles. 

The conditions sought to be fulfilled in these rifles were— 

1st. That they should be able to take the present ammunition. 

2nd. That they should have a sound joint at the junction of the 
breech and the barrel. 

8rd. That there should be nothing liable to be discharged against 
the soldier himself, by his own act, in case of bursting; and, there- 
fore, no plug or stopper put in from the back, or breech end of the 
barrel. 

4. That the strength should not be less, and the weight scarcely 
more, than in the present guns. 

5th. That the movable breech should be capable of adaptation to 
any barrel, as well as to any form of ammunition. 

It was stated that these rifles only differed from the Enfield 
pattern in the breech and in the “stocking ;” so that if the changes 
were made which these alterations involved, they could be readil 
manufactured at the Government establishment at that place. It 
was thought that such a weapon would be especially useful for 
Volunteer Rifle Corps, as muzzle-loading would not be necessary. 





THE RIG OF STEAMERS. 


Tne return to port of the John Bell, which left Glasgow for New 
York, after having been knocking about at sea, with fan of screw 
and machinery disabled, for thirty-two days, leads us to notice a 
point which has been mooted this week in London by one of those 
reforming individuals who, if he were allowed full swing, would 
reform steamers away altogether. This genius, a director of a public 
company, proposed that all masts should be taken out of steamers, 
because, as he remarked, “ spars retarded the progress of a ship 
through the water, gave a weight above deck, and caused an unne- 
cessary number of hands to be engaged to handle them.” It was 
his crotchety belief that no more seamen should be employed on 
board a ship than are indispensable to steer her. Before such a 
change could be inaugurated, one of two things must happen. 
Either machinery must be, like the Pope of Rome, infallible, or ships 
must take to sea with them counterparts of all the leading pieces of 
the engines, even if it were not indispensable to carry extra boilers. 
Public consent must precede such a change, or the Board of Trade 
may compel the proprietors of steam-vessels to carry twelve months’ 
yrovisions and water for an estimated voyage of one month. The 

reaking of a main shaft on board a vessel without spars or canvas 
of any kind might lead to actual starvation of crew and passengers, 
and such a catastrophe as this would create a sensation throughout 
the country that would drive the Government to enact a compulsory 
law for the security of the travellers by water. 

‘The rig of steamers partakes of every known kind. There is the 
most common in the two or three-masted schooner-rigged, but 
brigantines, barques, and full-masted ships are to be seen, A new 
style is the polacca, with nothing seen above the gunwales but 
three rakish masts without any yards across them. In steamers, 
against a head wind, this clean rig is a splendid one; but as 
a wind is not always against a ship, it is doubtful whether 
more is not lost than gained by such a mode of setting canvas. 
It is certain that a vessel with yards already aloft, and sails 
bent, will make better way than if she had nothing but fore 
and aft sails to set. Square sails, with a leading wind, draw 
with more force than trysails, especially as these latter are set on 
stunted masts. The American ships, which are noted for fast 
passages, carry not only royal, but skysails, for we all know that the 
higher you ascend the stronger is the breeze. A top-gallant-sail will 
ofttimes draw and stand well when the lower sails are flapping 
against the mast. We have not, then, arrived at the good time 
when we can be thoroughly independent of the wind. The more, as 
a general rule, canvas is used, the less is the consumption of fuel ; 
because sails steady a ship, give to the paddle-wheel or screw a 
firmer grip on the water, and enhance the speed, besides 
which they send a draught into the engine-room. So im- 
portant is the use of sails deemed in the economy of working, 
that the engineers of some vessels are ordered to report 
every voyage as to the direction of the wind, and the length 
of time canvas was set, as a check on the master, and a 
means of more eflectually insisting on his hoisting sail to catch 
every favourable change of wind. As a steamer cannot alter 
her course to fill the sails, when the wind heads her the canvas 
must be quickly taken off; but this is no reason for the disuse of 
masts altogether, nor for the doing away with square yards. Sails 
are articles of the first necessity, and will long continue to be so, 
despite the attempt of a few fussy landsmen to strike them from the 
catalogue of a ship’s equipment. Sullicient attention has not yet 
been bestowed on this department; changes have rather tended in 
the direction of improved hulls. We are now coming to the days of 
new rigs and the manipulation of sails. and here we have some 
antiquated prejudices to overcome. In commercial vessels the rig is 


considerably influenced and determined by the build; since the |... no other mode of dealing with this debt than that the 


| doubtful value, and that much of it is entirely irrecoverable. The 


SCOTTISH MATTERS. 


Some interesting information may be communicated with reference 
to ship-building, &c., on the Clyde. Messrs. Napier are constructing 
a number of deck-beams for the steam-ram now building for Govern- 
ment, which are said to be the largest blocks ever manufactured. 
Mr. J. R. Napier has launched from his building-yard at Govan a 
fine iron screw-ship, 400 tons burden and 60-horse power. The 
steamer, which has been named the Athanasian, was built on a 
rather uncommon contract—for a stated sum, to carry a certain 
amount, and to go at a given speed. She will be engined with Mr. 
Rowan’s patent; and is intended to ply in connection with Messrs. 
Hutchison and Brown's line of steamers between Bordeaux, Cha- 
rente, and Glasgow. A handsome steamer, which has been named 
the Ostrich, has been launched from the building-yard of Messrs. 
W. Denny and Brothers, at Dumbarton. The Ostrich is intended 
for Messrs. Burns’ line of clipper screw-steamers between Glasgow 
and Liverpool. The Heron, the first of the line, was launched a few 
weeks ago, and is now almost ready for sea. These vessels are 
intended to develope the traffic between the interior of England and 
Scotland, and by means of their great capacity to carry goods at 
such rates as have not yet been attempted by sea carriage. They 
have been fitted out and finished with every improvement. Messrs. 
Denny and Rankin have launched from the Victoria building-yard 
an iron screw steamer of between 300 tons and 400 tons register. 
The vessel proceeds to Liverpool in a few days, where she is to be 
engined by Messrs. Jones and Sons. 

A proposition has been made for the construction of a railway 
from Glasgow to Wemyss Point. It has been suggested that the 
railway should branch off from the Greenock line a little below Port- 
Glasgow, and run down the Inverkip glen to the north side of 
Wemyss Point, which point affords sufficient shelter to a pier pro- 
posed to be erected there from the winds which prevail from the 
south and south-west for eight months during the year on the West 
Coast, and from which direction a heavy sea rgils up the Channel. 
The proposed line has been surveyed by an experienced engineer, 
and the route presents easy gradients and no engineering difticulties. 
Supposing such a line were formed, it would very much shorten the 
time in reaching Wemyss Bay, Largs, Fairlie, Millport, Arran, 
Rothesay, and the West Highlands generally. As fogs are less 
frequent below than above Cloch Light-house, this line of railway 
would afford a most convenient starting point for the Lrish and 
Liverpool steamers, or for disembarking their passengers in the Frith 
in the case of fogs, or for the purpose of saving time in reaching 
Glasgow. ‘The cost of the proposed branch railway is estimated at 
£100,000, and the promoters are prepared to furnish about one-half 
of the required capital. 

The following table shows the half-year's traflic of the principal 
Scottish railway companies, whose accounts are made up to the end 
of January, and whose dividends will not be announced for the 
present :— 

Increase Rate of 
Receipts for over previ- Nett Div. 


Name of Railway. 26 weeks to ous corre- amount re- previous 





end of Jan. sponding quired to corresp, 
1860. half year. paypercent, half yr. 
Caledonian .. .. .. £383,021 .... £33,968 .... £15,436 .... 4 
G. and 8. Western ..._—-:193,828 11,394 .... 13,896 45 
Edin, and Glasgow... 162,915 10,630 11,128 34 





North British .. .. 102,406 .... 6,200 .... 12,510 .... 2f 
Scottisii Central .. 03,078 .... 3,955 .... 5,128 .... 5} 
Great North .. .. «. 42,313 .... 4,851 «+2. 2,768 «... 44 
The report of the Commission appointed recently to inquire into 
a variety of matters in connection with public roads in Scotland 
has just been made public. ‘The following is the general statistical 
senha of the Commissioners’ inquiry as regards the extent of the 
present roads, and the cost of their maintenance :— 
Annual cost of 
Miles, Maintenance and 
Management. 
Turnpike Roads and Bridges in Scotland 5,578 £145,005 14 6 


Statute Labour or Assessment Roads 14,446 83,008 4 9 
Military and Parliamentary Roads «- 1,104 12,307 0 8 
County Bridge, Money, and Inverness 

Bridge oe ee oe ee ee - 5,939 3 5 


21,318 £252,223 3 4 
This, however, is exclusive of the expense of maintaining tolls, and 
other charges incident to the toll system, and the expenditure on 
statute labour roads in many quarters complained of as being in- 
sullicient to maintain them in a proper state of repair. As a set-olf 
against the latter fact, however, we are informed that in many cases 
roads of no public utility are maintained as statute labour roads, and 
ought to be supported from private resources. The nett turnpike 
debt of the country amounts to £2,322,571 12s. 4d., and the statute 
labour road debt to £49,172 8s. 6d. Of the turnpike debt £1,345,537 
is secured merely by assignation to the tolls, and £844,533 represents 
unpaid interest. These two facts only too forcibly contirm the 
statement that a considerable portion of the debt jg of very 


interest paid during the past two years has been about £45,000, 
which at 4 per cent, represents a capital debt of £1,125,000 
instead of the nominal debt of £2,322,571. ‘The Commissioners 


breadth of beam, as compared to the length, varies so much as to | whole road and bridge debts of each county should be 


defy any attempt to denne a general law. But in ships of war, 


built to carry heavy guns, above the load line, stability must be | jurden on the county. ‘The Commissioners consider that this burden 
sought for; and though our modern war steamers are not constructed | should be imposed entirely on proprietors. The Teport then deals 
on the old dimensions, they all have broad beame, and there has with the question whether a change may beneticially be introduced 
been no diminution in their spars or sails. Though, in maneuvring, | jn the mode of raising our road revenues, and sets out by assuming 
the propeller will form the great motive power, still the sails will be | what is now nearly universally admitted, that the toll system must 
frequently brought into requisition, notwithstanding the opinion of | }¢ condemned. ‘Ihe Commissioners wropose that all public roads 
a contemporary, who remarks that the fine old seamanship which | in each county, of whatever kind, al 

manceuvred for the weather- gauge has become useless. ‘This is not | united as to management and finance, and that the necessary funds 
nautically true, for the weather- gauge remains the weather-gauge; | should be raised by a uniform rate imposed on lands and heritages, 
and so long as the wind will blow the smoke of a gun back into a including railways and canals, and payable by owners and occupiers 
ship and spoil the aim of a gunner, whilst it clears the horizon for jointly—burghs ‘to maintain the whole public roads within their 





its antagonist, this weather-gauge will be fought for; and though 


boilers, pistons, paddles, and eo yer have Be sone sa Do 4 | operation of the county assessment. The Commissioners suggest 
limited extent, the ee ape ig “ill ere vill be cages rt that, though it be deemed inexpedient at present to attempt any 
of handling a ship under canvas, still canvas will come nto play, compulsory general measure for introducing such a system, power 


valued at their real worth, and the gross amount charged as a | 


ong with bridges, should be 


oundaries, unless they think fit to place themselves under the 





and impart greater or lesser effect on the position of naval com- | gi ould be given to road trustees, where the deliberate opinion of the | 


batants. If we were to send two frigates to sea, one using sails and county warrants such a step, to substitute a general assessme 
the present toll-bars and statute labour rates, 


the other not, we should soon see whether canvas is not indispensable 
to gain or maintain a weather-gauge. Because we can drive ships 
through the water by machinery, our theorists conceive the idea that 
sails are no long useful. A war would soon dissipate this impres- i 
sion; and if it be true that the United States’ Government are 
engaged in an inquiry as to the best mode of masting ships and work- 
ing the gear, our transatlantic friends may yet surprise us again, as 
they have done before, with their ‘ Long Toms.”—Michell’s Steam 
Shipping Journal. 


Cnatnam Docxyarp.—The utmost activity prevails in Chatham 
Dockyard, among the contractors and others employed on the several 
works in progress for enlarging and improving that establishment, 
in order that the whole may be completed within the time required 
by the Admiralty. The total estimated amount required for the 
works to be performed for the ensuing year is nearly £30,000. 

Tue Late Mr. Brunet.—The report of the directors of the Greaj 
Western Railway closes with the following tribute to the memory of 
the late Mr. Brunel :—* The directors are ap tee to conclude this 
report without adverting to the melancholy loss which the company 
have sustained in the recent death of Mr. Brunel. As the original 
engineer of this undertaking, as a faithful and zealous promoter of 
its interests, as one of those remarkable men whose genius and 
abilities were not more conspicuous than the warmth of his heart 
and the kindness of his disposition, the directors think that the pro- 


Last week's shipments of pig-iron from Scottish ports exhibit a 
considerable falling-oif as compared with the corresponding period of 








ast year :— 
Foreign. Coastwise. Total, Same week 
last year. 
Ports. Tons. Tons. Tons, Tons. 
Glasgow .. e» 2,250 .. 9l4 «- 3,164 .. 2,811 
Port-D.andas ee —. 135 oe 135 .. 50 
Greenock .. ee 250 .. - ee 250 .. 400 
Port-Glasgow.. oe None ee in _— 
Bowling ee ee None. oe ‘“ -- 
Ardrossan... ee 144... 1,145 ee 1,202 .. 3,048 
Troon ve oe _—. 150 oe 15 ° 275 
Ayr.. a ie Sree 424 424 780 
Irvine se es oe None ee a - 
Grangemouth .. 200 .. 280 = 480 .. $12 
Leith es a 300... 170 eo 470... 60 
Burnusland ee — 350 ee 350... -- 
Alloa (south) es No return. .. _ _ 
Alloa (north) * — «+ 150 oe 150 .. 240 
Bo'ness... oe es None, ee -» 13 | 
Morrisonshaven .. — 90 oe 0 1. Ml | 
—_- —_——_- | 
} 


Total Sis 3,144 3,811 6,955 9,820 


PRESERVATION OF THE Rivets or Iron Suirs.—The Megvra, 


prietors will wish to join with them in paying this passing tribute | screw troopship, at Portsmouth, is having the surface of her plates 
to his memory, in heartfelt proof of their gratitude for his services 
and their admiration of his character.” 





on the inside covered with a patent cement, to protect her rivet- 
heads from the wash of the bilge water and grit when at sea. 








ELECTRICAL CONDUCTIVITY. 


THE following extracts, from notes on this subject, are from 
a paper by J. N. Hearder, electrician, of Plymouth, and 
have been published in the “ Philosophical Magazine,” for 
January :— 

It is generally acknowledged amongst electricians that the term con- 
uction, as applied to metals, implies negative rather than positive 
qualities—that is to say, all conductors atiord a certain amount of re- 
sistance, but those are considered the best which afford the least. Upon 
this hypothesis, increased transverse sectional area in the same metal 
diminishes resistance by allowing the transmission of a larger quan- 
tity ina given time. The practical determination of the relative 
conducting capabilities of ditferent metals, or of ditferent samples of 
the same metal, has generally been accomplished by the comparison 
of galvanometric or electro-magnetic etiects; but | am not aware of 
any course of experiments which have been undertaken with a view 
to trace any connection, or institute any comparison, between the 
thermal effects of the voltaic current on metals, and their conducting 
powers as thus indicated, or to work out any scale of the conduct- 
ing powers of metals, based simply upon the thermal effects of the 
voltaic current upon them. 

In 1826 Sir W. Harris communicated to the Royal Society the 
result of a series of experiments with his thermo-electrometer for 
determining the relative conducting power of metals for the Leyden 
discharge. His experiments were based upon the assumption that 
metals are heated by equal discharges of electricity through 
them, from an electrical jar or battery, in proportion to the 
resistance which they ofler to its passage; hence their relative 
conducting powers in the scale were considered to be in- 
versely as their thermometric indications. Thus, in passing 
a carefully measured shock through wires of various metals, all of 
precisely the same diameter and length, stretched through the bulb 
of an air-thermometer, the relative degrees of heat indicated upon 
the scale are shown in the following table, extracted from the 
“ Philosophical Transactions” of 1827 ;— 


Metals, Effects. 
Copper .. oe «se oe oe ef oF 6 
ee «> 6s Ab oe ek 4% « © 
Gold oc 00 ce 08 ce 8 ee 9 
me ck ie ae ee ee Be - 18 
Platinum oo fe SO a we oe 
asm Os Me we te -. 30 
Cs te 6 oe ee ae et oe OD 
Dn We te he as ae ae oe 92 
Brass oe <5 “8s e- 18 


In the year 1827 I thought of using this thermo-electrometer for 
determining the relative conducting powers of metals for voltaic 
electricity, and was pleased, on applying a single pair of plates to it 
for the tirst time, to tind its indications extremely regular, the fluid 
rising constantly to the same point at each successive contact, and 
remaining almost permanent as long as contact was maintained. 
The instrument, however, appeared to require some few modifications 
to adapt it more particularly to voltaic purposes ; and after various 
trials | adopted the form which I have described in the “ Philosophical 
Magazine” for May, 1857. ‘The metals were all drawn into wires of 
the same size. and the same lengths were used in each experiment. 

Che voltaic batteries which I used were formed upon the principle 
of Dr. Hare’s calorimotor and coil batteries. One moditication con- 
sisted of a plate of ziuc, 6 in. wide and 6 ft. in length, coiled with 
a similar piate of copper between its convolutions, so as to maintain 
a space of half au inch between the copper and zinc, the last coil of 
copper being made entirely to enclose the end of the zine, so that 
the copper plate was about 6 in. longer than the zinc. Both surfaces 
of each metal were thus opposed to the action of the others. A 
second form consisted of a similar area of zinc aud copper cut into 
plates of 9 in. square, and fastened alternately in grooves in e 
wooden frame, at a distance of half an inch from each other, tha 
two end plates being copper. All the zinc plates were united on one 
side, and all the copper plates on the other, thus forming a single 
pair equal in surface, and, as ascertained by experiment, equal in 
etlect to the coil just described. ‘These batteries were suspended 
over a wooden trough by counterbalancing weights, which admitted 
of their being immersed either wholly or to any depth in the acid. 

_ The exciting tluid consisted, by measure, of sulphuric acid 1 part, 
nitric acid 1 part, and water 120. Stout flexible wires proceeded 
from the battery to the thermo-electrometer, and the battery was 
plunged in the acid at each experiment and raised again as soon as 
it was concluded. ‘he results which 1 shall have to detail are 
rather incomplete ia their character, as they are merely the remains 
of some scattered memoranda, a great number of which were mislaid 
owing to the accident which some two or three years after deprived 
me of sight. 1 am induced, however, to publish such as I have, 
since I cannot discover in my intercourse with electricians that the 
facts are even now generally known. _ I brietly alluded to these ex- 
periments on a former occasion (see paper “On Induction Coil ” in 
the ** Philosophical Magazine,” May 1857, p. 332, note). 

I shall forbear to enter into the rationale of the phenomena, 
but allow the simple facts to be taken for as much as they are worth. 

In my first series of experiments I was met by the curious fact, 
that the order in which the metals were heated by the voltaic 
arrangements which 1 employed, was the reverse of that which 
took place with the Leyden discharge; that is to say, the best con- 
ductors were the most heated, and the worst the least, as will be seen 
by the following Table, in which the length of wire employed in each 


| experiment was 3°d in., and its size about No. 26 wire-gauge. The 


numbers given are the mean of six experiments, the variation in 
not them exceeding more than 2 deg. or 3 deg. 
Metal employed in Degrees of heat on scale 
thermo-electrometer. of thermo-electrometer, 
—ctad a ne a ee 


TOE cs. sé te. we 0s e- 40 
“si “Ga Sw Be ae n> be ee 
Brass -s Ch we 48 4 eo. 43 
ah ae ee GS ae ae ee! 
Platinum a « 41 
a. 8. = 6 « « 
Dine 66 «6 <8 “6 o -- 36 
ere ea 26 


These experiments were repeated at different times with the same 
wires and with the same relative results. 
Since the best conductors were the most heated in these experi- 


nt for | ments, it seemed to follow that, with any single metal, larger wires 


would be heated more than small ones; and this I found to be 
the case up to the largest size that could be inserted into the 
electrometer, viz., No. 13 wire-gauge. 1 regret that a scale of these 
results with copper wires from No. 15 to No. 36 has been lost, but i¢ 
showed a curious coincidence between the temperature and the mas 
of metal. ‘This remarkable inversion of their relative order as com$ 
pared with the results obtained by the Leyden discharge, whilst iv 
showed a consistency with itself which left no room to attribute it 
to any error in manipulation, yet seemed to exhibit such an incon- 
sistency with preconceived notions of the laws of electrical conduc- 
tion, that 1 was induced to vary the experiments in the following 
manner, 
_ Instead of introducing the several metallic wires in succession 
into the bulb of the thermo-electrometer, 1 used them externally, 
causing them to form part of the circuit between it and the battery, 
and employing in the electrometer simply a copper wire much 
stouter than those under examination. ‘The following Table gives 
the results, the same wires being used as before :— 

Wires in circuit between Degrees on 


battery and thermometer. thermometer, 
OE de se ek ae Ge we co | 
ne Se os 23 
ee a ae 93 
DD sé. 6s 00. ce SS ce ne 92 
ae wi ws we as aS ee 70 
Ti a 66 "40 86 Se (80 ee 61 
Platinum: es ce c+ ce co oe 6u 
TOM oc se ce cc co ce . 55 


and ce cs te ce ce te te 33 


fol 


sos ets 


an hth iam tb nh 6 EE Ghee oo he 








=—_—— 
Jote.—The battery being applied to the electrometer without any 
Py in pen A the fuid in the stem rose to 176 deg. : 
These experiments were repeated at various intervals with wires 
made indiscriminately from such samples as were at hand, though 
not with any idea of testing variations in the conducting power of 
different samples of the same metal; hence the relation between the 
order of the results was not always the same, as will be seen by the 
following set of experiments, in which a different set of wires were 


employed :— 





TaBLe I. 
Wires in the bulb of Degree. indicated on 
the thermometer. the scale, 
Copper .. «s ce we oe ; 


Zime oe ce te oe oe 156 
Brees... 155 
Platinum ee 128 

Mm 1c 6 ce ce ee 126 
Iron oo 08 ce ce ee 110 
Lead 2c sc ce co co ce oe 106 


Tasce II, 
Wires introduced Degrees on thermo-electrometer 
into the circuit. containing copper wire. 
Circuit completed without wire .. 150 
Copperes .. of of ce oe o. 128 
Zine oo 0s ce ce ce co oo 8 
Bras® .. 0c se 08 cf oe o 92 
Tim .. we oc c8 cf co 08 oe G8 
Platinum .. ee ee oe - 60 
Tron .. ce oc oe oo oe ce o 565 


The discrepancy in these results, though perplexing at the time, 
is now easily accounted for, when it is considered that even samples 
of copper wire vary as much in their conducting power as 50 to 120. 

On employing two electrometers in consecutive circuit, in one of 
which was inserted a stout copper wire, and in the other the various 
metals, in succession, it was curious to observe the fluid stand 
highest in both when the best conductors were used, and lowest with 
the worst; whilst on employing a similar arrangement for trans- 
mitting the charge of an electrical battery the order was reversed, 
each electrometer giving the highest when the other gave the lowest 
results. 

Whilst experimenting on one occasion with the various wires 
externally to the electrometer, I had the curiosity to bring my 
finger in contact with the wire to ascertain its temperature. I 
remarked that every time I touched it the fluid in the electrometer 
rose, indicating an increase of temperature, and implying also an 
increase of conducting power in the metal thus touched. I found 
that this was owing to a reduction of its temperature; for on sub- 
sequently moistening it with ether, water, &c., or by blowing upon 
it, the fluid rose in the electrometer as the temperature was reduced, 
whilst the application of a spirit-lamp to increase the temperature 
of the wire produced a corresponding fall in the thermometer. Two 
electrometers were subsequently employed in circuit, the same 
current passing consecutively through them. ‘To one of the electro- 
meters a second battery was applied. ‘The result was an increase of 
temperature of the included wire; and I discovered that, by raising 
or lowering the second battery so as to gradually increase or diminish 
the temperature of one of the wires, the fluid as it rose and fell in 
that electrometer gave rise to a reverse motion of the fluid in the 
other, so that as oue rose the other fell, atid vice versd. 

Although these experiments were made more than thirty years 
since, I am induced to believe that they may still appear novel to 
some, since, in a conversation a short time since with one of the 
first electricians of the day, he would scarcely credit them, alleging 
that they were contrary to all our expetience; they must, however, 
be taken as indicating only the results due to the peculiar arrange- 
ments and conditions herein described. 


—— ie _ 





RAILWAY MATTERS. 


Loxypon AND NortH-WeEstrerN.—The directors of this company 
have resolved to recommend their proprietors to declare a dividend 
at the half-yearly meeting to be held to-day, at the rate of 5} per 
cent. per annum, carrying forward a balance of £10,870 7s. 2d. The 
capital account to the 31st of December last shows that £35,814,667 
had been received, upon the whole of which interest and dividend 
were charged to revenue. The receipts on stock and shares amounted 
to £23,889,105; in advance of calls, £168,249 ; on loans, £10,416,259; 
on 3} per cent. debenture stock, £312,830, and on 4 per cent. 
debenture stock, £1,028,223; making the total as above, £35,814,667. 
The expenditure on the company’s main lines, works, and stations 
amounted to £25,046,512, on the rolling stock to £3,093,110, on 
lands and buildings yielding rent, £425,327, on the Coventry 
and Nuneaton, £308,825, and on the West London, £79,039, 
making £28,952,813. The expenditure on lines in which the 
company have an interest amounted to £5,787,228, and on the 
renewal of the road to £279,531 ; total, £35,019,573, leaving a balance 
of £795,094. The return of working stock shows that it consists of 
779 locomotive engines, 787 tenders, 1 state carriage, 725 first-class 
mails and composite carriages, 566 second-class and 425 third-class 
carriages, 31 travelling post offices and tenders, 313 horse-boxes, 
259 carriage trucks, 274 guards’ brake and parcel vans, 31 parcel 
trucks, 10,958 goods wagons, 1,224 cattle wagons, 279 sheep vans, 
1,277 coke wagons, 29 trolleys, 8,500 sheets, and 316 horses. The 
total charge to capital for this stock was £3,093,110. The revenue 
account for the half year ending the 31st of December last includes 
the receipts of the Chester and Holyhead and steamboats, also of 
the Lancaster and Carlisle Railway. The total receipts amounted 
to £2,183,109. The working expenditure, including £30,677 for 
rates and taxes, and £32,293 for passenger duty, amounted to 
£891,575 ; the interest on loans and debentures to £246,564; the 
chief rents and interest on land purchases to £8,946; Peterborough 
oint station, £2,500; Parliamentary and legal proceedings, £20,000 ; 

reston and Wyre deficiency, £2,692 ; Buckinghamshire guaranteed 
rent, £24,500; North Union guaranteed dividends and interest, 
£22,686 ; Chester and Holyhead guaranteed dividend on preference 
shares and interest on loans, £59,665; Lancaster and Carlisle 
dividend and interest, £129,017; Shropshire Union deficiency, 
£26,246; Buxton and Matlock deticiency, £1,395; West London 
rent, £900; Stour Valley dividend, £13,303 ; Stockport, Disley, and 
Whaley Bridge moiety of traffic, £3,517; Wolverhampton joint 
station settlement of purchase, £8,810; insurance and depreciation 
of steamboats, £6,750; Haydon-square depdt interest, £2,076; 
replacement of viaducts, £5,364; accident account (special), £13,548 ; 
and renewal of road, £56,667 ; leaving a balance of £634,722. ‘To 
this sum is added £9,236 from the preceding account, making a total 
of £643,958, of which the proposed dividend at the rate of £2 1s. 6d. 
per cent. will absorb £633,088, and leave £10,870 to be carried 
forward. The renewal and improvement of road account to the 
31st of December shows that £293,205 had been expended on capital 
account, and £739,260 on revenue account; total, £1,32,465. The 
balance against this account amounts to £41,520, of which £13,673 
is charged to capital, and £27,847 torevenue. It is proposed to make 
the dividend warrants payable on the 25th inst. 

Great Western.—The financial statement of this company 
shows that £13,037,738 had been received on shares, including 
£4,799,376 on preference shares. The amount received on loans, 
debentures, &c., was £10,477,304, making the total receipts to the 
31st of December, 1859, on capital account, £23,515,042. The 
expenditure on the Great Western, Oxford, Berks and Hants, 
Windsor, and other lines, amounted to £9,888,591; on locomotive 
engines, carriages, and wagons. to £1,016,591, together £10,903,689. 
From the Ist of January, 1850, to the 31st of December last, the 
following sums were expended :—On the Uxbridge line, £79,131 ; 
on the enley line, £79,743; on the Wolverhampton and Dudley, 
£6,709,708; on the Wilts, Somerset, and Weymouth, £1,677,994; 
on the Didcot deviation, including new engine house and sidings, 
£45,526, on the Oxford to B ngstoke (narrow gauge rails), 
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£136,595; on the Western Fork at Reading, £34,716 ; on the Read- 
ing Junction and additional sidings, 1857 Renee gauge), £13,156 ; 
on bridges (in lieu of level crossings), £15,768; on the Acton 
Junction, £3,108; on the West London Junction and deviation. 
£9,953; on new station at Paddington, £648,784; Bull’s-bridge and 
for other new station accommodation, £91,427 ; and on locomotive 
and carriage stock, £875,025; making together £10,420,636 since 
January, 1850, and the total expenditure on those lines and works, 
£21,324,325. The subscriptions and disbursements for other railways 
amounted to £1,943,642 ; and the total expenditure on capital account 
to the 3ist of December last to £23,267,967, leaving a balance of 
£247,075, The capital account of the Shrewsbury lines shows that 
£1,728,339 had been expended on the Birmingham, and £1,714,676 on 
the Chester line; total 23,443,016, The return of rolling stock showed 
that the broad-gauge stock consisted of 173 passenger engines, 132 
goods engines, 2 royal saloon carriages, 180 first-class, 84 composite, 
230 second-class, 97 third-class, 57 parcel, luggage, and mail vans, 198 
carriage trucks, 184 horse-boxes, 945 open goods wagons and cattle 
trucks, 1,580 covered goods wagons, 1,622 coal, coke, and permanent- 
way trucks, 124 timber trucks, 21 goods brake vans, and 19 furniture 
trucks. The narrow-gauge stock isted of 31 7 ger engines, 
61 goods engines, 35 first-class carriages, 17 composite, 41 second- 
class, 61 third-class, 27 luggage and mail vans, 29 carriage trucks, 
37 horse-boxes, 225 open goods wagons and cattle trucks, 363 
covered wagons, 2,383 coal and other trucks, 57 timber trucks, and 
33 goods brake vans. The revenue account of the Great Western 
lines for the half-year ending the 31st of December last showed that 
£908,535 had been received. The working and other expenses, in- 
cluding £19,600 for passenger duty, £16,770 for rates and taxes, 
£3,500 towards parliamentary and legal expenses, £2,000 reserved 
for doubtful debts, and £1,500, being a new item for fire insurance— 
total £350,220, or 39°69 per cent. of the receipts, leaving a balance of 
£558,315. The disposable balance is £169,900; out of which the 
directors propose to declare a dividend at the rate of 3} per cent. 
per annum on £8,237,276, which for the half-year will absorb 
£144,152, leaving a balance of £25,748. 


Great Nortuern.—The report of the directors of this company 
states that the total expenditure of capital, including £18,937 during 
the past balf Fear, amounted on the 3ist of December, 1859, to 
£11,489,748. The gross receipts on revenue account for the half 
year ending the 3ist of December last amounted to £707,529, and 
for the corresponding half of 1858 to £670,467, showing an increase 
of £37,061, at the same time the gross expenditure was £350,450 
against £339,548, showing an increase of £10,906. The excess of 
receipts in the past half year over expenditure amounted to £357,079, 
against £330,924, showing an increase of £26,154. The net revenue 
of the company for the past half year amounted to £365,816, and the 
fixed charges, including interest on mortgages and on debenture 
stock, and dividends on preference shares, to £197,)/42—leaving a 
balance available on the original and A and B stocks, of £168,273, 
against £147,086 for the corresponding half of 1858, showing an 
increase of £21,237. The balance available would admit of a divi- 
dend for the half year at the rate of 7 per cent. per annum on the 
original stock, £3 per cent. for the half year on the B, and 4 per 
cent. for the half year on the A stock. ‘This, with the dividend for 
the first half, would make the dividend for the year 1859 £5 3s. 9d. 
per cent. on the original stock, £4 7s. 6d. per cent. on the A stock, 
and £6 per cent. on the B stock—carrying over a balance of £387. 
The passenger traffic showed an increase of £14,451, and the mer- 
chandise of £35,928, but there was a decrease in the mineral tratlic 
of about £11,000. The expenditure showed that the maintenance of 
the permanent-way and works was £5,153 in excess of the correspond- 
ing period, including £5,000, the balance for fishing the rails carried 
forward from last half year. During the last half year a considerable 
sum had been expended in fishing the rails, besides about £2,435 for 
re-painting stations, all being charged to revenue. The whole of the 
rails on the up main line, excepting about 10 miles, and 56 miles 
of the down line had been fish-jointed. In the locomotive and 
carriage departments a saving to the amount of £1,313 had been 
effected, although nearly 56,000 more traiu miles had been run than 
in the corresponding half of last year. The total working expenses 
of the half year amounted to 49.53 per cent. of the gross receipts, but 
by excluding the items of compensation and bad debts, which were 
exceptionally high, the percentage would be reduced to 47-1. ‘The 
total working char including rates and taxes and Government 
duty, amounted to 49°53 per cent. of the gross receipts, and showed 
an average cost of 2°30s. per train mile. ‘The company worked over 
283 miles of their own lines and 162 miles of other companies’ lines, 
he total number of miles of railway worked over by the 
Great Northern trains 445 miles, and the number maintained by 
them 349 miles. 


Nortu Srarrorpsuire.—The report of the directors of this com- 
pany states that the contract for the working and maintenance of 
the rolling stock expired on the 30th June last, and the whole of the 
locomotive and rolling stock establishment has been taken into the 
hands of the company. On winding up the very complicated 
account of the contractors a certain sum was found due to them out 
of retentions made for depreciation of engines and tenders, according 
to the contract, which amounted to £15,000. This payment settled 
all outstanding accounts under the contract, and was deducted out of 
a reserve fund set aside to meet it, which amounted to £18,256. 
During the experience of the first six months the directors believe 
there has been a sensible saving by this new arrangement. The 
directors propose to the shareholders a dividend at the rate of 4 per 
cent. per annum, which will leave a balance of £5,829 to carry 
forward. The total capital of the company is £5,820,000, of whic 
£1,170,000 had been raised for 110 miles of canal, and £4,197,511 for 
123 miles of railway, making together 233 miles, and £5,367,511, 
leaving uncalled for £452,488. The revenue account for the half- 
year ending the 31st December last showed that £142,026 had been 
received on the railway, and £73,522 expended, leaving a balance of 
£68,504. The receipts on the canal for the half year amounted to 
£65,217, and the expenses to £28,939, leaving a balance of £36,278. 
To this was added the £68,504 from the railway, and £20,000 for 
traflic passed over the line by the London and North-Western, 
making a disposable sum of £124,782 against £96,717 at the corre- 
sponding period of 1858. 





Loxpon AND Sourn-Westerx.—The report of the directors of 
this company states that the net revenue for the six months ending 
December 31st, 1859, after deducting interest on loans and all other 
preferential charges, amounted to £191,663, and the surplus at the 
30th of June last to £1,119, making the balance available for divi- 
dend £192,782. From this sum the directors recommend a dividend 
to be declared at the rate of £5 5s. per cent. per annum, payable on 
the 23rd inst., amounting on £7,197,856 of paid-up capital to 
£18+,944, leaving a balance of £3,838. The total receipts on 339 
miles for the past half year amounted to £519,970, the working ex- 
penses to £229,469, the taxation to £25,241, and the net revenue to 
£265,26; and on 287} miles, for the corresponding half of 1858, the 
total receipts amounted to £468,662, the working expenses to 
£177,722, the taxation to £22,882, and the net revenue to £268,059, 
showing an increase in the mileage of 51} miles, in the total receipts 
of £51,308, in the working expenses of £51,747, and in the taxation 
of £2,359, but causing a decrease in the net revenue of £2,799. The 
increase in the working expenses arose from the greater number of 
miles run by the trains during the last half year, being 306,290, and 
from the additional staff employed at the various new stations, 
while the traffic on the new lines could not have been developed. 
There was also an increased charge for the maintenance of the new 
lines. A considerable portion of the increased traffic had been earned 
on the old lines. A large portion of the traftic over the new Ports 
mouth line and to the Isle of Wight, for the first six weeks of the 
half year, during the competition with the Brighton Company, was 
carried at ruinously low fares, causing a serious loss to the company. 
The traffic returns since the commencement of the present year con- 
tinued to increase over those of the corresponding period in 1859 on 
the same extent of mileage in both periods. The sum of £14,291 





was charged against revenue during the half year for the renewal of 





108 


part of the permanent-way, of which sum £9,524 was brought 
forward from the preceding half year. There had now been ex- 

pended on this account, during the last nine years, upwards of 
£107,400, the whole of which had been charged against revenue at 

an average of £11,940 per annum. During the last few years, how- 
ever, that average had been much exceeded. The resident engineer 
having lately called the attention of the board to the great addi- 

tional wear and tear of the line in consequence of the increased 

traffic and weight of engines and speed of trains on the main lines, 

the directors resolved, as a matter both of expediency and economy, 

at once to relay all such parts of the line, where necessary, with 
additional sleepers and fish-jointed rails. The directors recom- 
mended that the future expenditure on this head be carried to “the 
renewal of permanent-way account,” and that there be charged 
against revenue in each future half year a sum of £10,000 towards 
its liquidation, until the whole expense incurred be exhausted. The 
repairs to the rolling stock had been fully maintained during the 
past year at the expense of revenue, and much of the older portion 
of it had been converted from a superior into second and third class, 
as it had been sent in for repairs, and otherwise improved. The 
heavy works at the tunnel below Gillingham had delayed the 
further opening of the Salisbury and Yeovil line to Yeovil, but the 
directors were now confidently assured that these works would be 
completed so as to admit of the line being opened throughout in 
April next. The traffic over the portion already opened was satis-- 
factory, and would no doubt prove more so when the whole length 
was finished. The Exeter Extension line was also nearly com- 
pleted, and the station buildings were in progress. The company 
continued to be on terms of amity with the Brighton Company, and 
it would be the study of the directors to maintain the most friendly 
relations with them and their other neighbours. The company 
would appeal to Parliament for protection against such unnecessar. 

measures as the contemplated extension of the Andover Canal Rail- 
way from Redbridge to Southampton, of the Dorset Central Railway 
to Poole, and of the Fareham and Southampton Railway. The 
capital account showed that £10,610,088 had been received and 
£10,633,876 expended, including £257,766 during the half year, 
leaving a balance of £23,788 against the company. The total ex- 
penditure on the Yeovil and Exeter Extension amounted to 
£669,887. 


AustrALian Ratways.—There are now five lines of railway in 
the colony of Victoria, three of which have been completed. ‘Two 
have been constructed by private companies; one from Melbourne 
to Hobson's Bay, with a branch to St. Kilda, which cost £365,249, 
the outlay wy! atly enhanced by the formation of a deep sea 
pier extending 582 ft. into the bay. The last report of this com- 
pany is not furtiished, but in 1857 the number of passengers was 
10,240 to Sandbridge and 17,800 to St. Kilda weekly, and the profits 
of the last half year amounted to £29,972, being at the rate of 
19 per cent. ; but, deducting a sum put aside for reserved protits, the 
dividend paid to shareholders was at the rate of 14 per cent. on the 
paid-up capital. The second line is the Melbourne and Geelong 
Railway, 42 miles in length, and constructed by a private company 
at a cost of £590,576. A third line, from Melbourne to Williams- 
town, which forms a continuation of the Geelong Railway, as well 
as a portion of the Mount Alexander line, has been purchased by 
the Government, and is now open to Sunbury. A Government line 
of 151 miles has also been laid out, which, passing through the 
principal gold tields, is intended to connect the mettopolis with the 
Murray River, and contracts to the amount of 43,356,937 have been 
taken owt for its opening for 94 miles, which is to be accomplished 
in Decetiber, 1861. The level nattre of the country thence to the 
Murray will, it is represented, rendet the cost of the remaining 
portion comparatively tritling. A, tender has also been acvepted for 
the completion of a line to Ballarat, a distance of 53 miles, for 
£1,271,841. Two private lines are likewise in course of completion 
to the suburbs of Brighton and Hawthorne, arid will be finished 
early in 1860. 

















TRAFFIC RETURNS. 


Week This Same Mileage. 
ending Weck. 1859. 1860, 1559 

Belfast and Ballymena oo os OOS. 12 -- 1,008 65 65 
Birkenhead, Lancashire, & Cheshire ,, 12 2,339 2,405 83 33 
Bristol and Exeter .. .. .. «. » & 45,712 6477 U8 118 
eee ee 12 - 12,162 198} 19 
Cornwall oe 00 00 ce oe ee Ad 5 867 —_ 53} e, 
Cork and Bandon os 90 of of gp OR 263 225 20 20 
Cork, Blackrock, and Passage » ll 190 175 6} 64 
aa a ee 4 1yo 2381 17 17 
Dublin and Belfast Junction .. os 12 «1,225 1156 68 56 
Dundee, Perth, and Aber. Junction ,, 12 979 97331 SL 
Dundalk and Enniskillen., .. .. ,, 12 648 490) «(2 57 
Dublin and Drogneda co 0 oe gp 1B 1,473 1,523 62) 625 
Dublin & Wicklow & Dub. & Kingtn, = ,, 11 1,501 1,205 40, 40) 
East Anglian a ee ee 5 - 930 «=667}— 67 
Eastern Counties and East Union.. 12 -_ 22,158 499" 430° 
Kdinburgh & Glasgow & 8. Dunfer. ,, 5 5,401 5,200 142 142 
Edinburgh, Perth, and Dundee » 2 2,543 2,704 78 78 
Glasgow and South-Western .. .. 5, IL 6,242 6,085 183g 1833 
Great North of Scotland... .. .. ,, 4 1,330 1,206 68 58 
Great Northern .. ,.  «. § 24,507 22,717 283 283 
Great Southern and Western., .. ma 11 «6,567 5,954 250-226 
ee 1g 27,937 26,186 405§ 4054 

Shrewsbury and Birmingham ., Se 12 1646 1,423 20h 204 

Shrewsbury and Chester .. .. ,,°12 2866 2,802 46 46 
Lancaster and Carlisle .. .. .. 29 — _- 100 «100 
Lancashire and Yorkshire . i 12 33,160 30,100 3965 305} 
Lianelly Railway and Dockyard .. ,, 11 467 364 40h 4G 
London and Blackwall .. .. «. 4, 12 1,381 1,217 by 5 
London, Brighton, and South Coast ,, 11 11,911 10,861 2234 202 
London and North-Western » 12 71,497 67,131 9174 S891 
London and South-Western .. .. 12 «15,939 12,704 29) 270 
London, Tilbury and Southend .. 4 5 - 860 a3 42 
Manchester, Sheffield, and Lincoln. ,, 12 10,020 9,518 1734 1734 
Manchester, 8. Junc., & Altringham ,, 12 Bub 70 5 8 
ee Lae and Carlisle .. . .. » 6& iin oe 857 2 oak 

nes <6 60 «#6 6 12 35,102 2,278 614 14 
Midland Great Western .. "42 8876 3819 177 177 
Newcastle and Carlisle » IL 2,036 2,531 78h 78h 
North British .. 2. 6. os » 12 5287 5,119 164 154 
North-Eastern ++ ee ee os yy DL 33,770 32,643 746 746 
Newport, Abergavenny & Hereford Ke 12 1,436 1,344 60 50 
North Staffordshire Rail. and Canal ,, 5 7,896 7,01 233 233 
Oxford, Worcester, and Wolver. .. ,, 12 4415 4,093 102 4 
St. Helen's C. and Railway - » 18 2020 1,014 32 32 
Shrewsbury and Hereford ~~ © - 1,480 sl bl 
Scottish Central... .. .. 2 «os 95) 18 2,707 2,524 50 fe) 
Scot. North-Eastern (late Aberdeen) ,, 4 3,885 $555 WS 116 
South Devon ee ee ee _ 2,173 72 57j 
South Haste .. «cs co cf ve » 1b 15,853 M383 Sos 302 
South York and River Dun. 4 12 cats 2,999 118 108 
South Wales... .. .. «2 oe o 45, 5 6,243 6,153 I171f 1713 
Ta Vale 1c ce 0s ce ce be 6 4,215 38.32 63 53 
DR cceke 6643. ae tac ae 1,404 36 38 
Vale of Neath  .. .. of of « 4 Il 9-5 1,801 2 25} 
Waterford and Kilkenny... .. .. 4, 12 270 265 31 31 
Waterford and Limerick ,.. .. .. 4, 11 1,030 1,000 77 7 
West Hartlepvol H. and Railway... ,, 10 3,482 3,000 0 ay 
Whitehaven and Furness.. .. .. 5 5 - 492 35 35 
Whitehaven Junction ., .. « yw» §& - 451 2 12 

COLONIAL AND FOREIGN. 

Buffalo and Lake Huron .. . Jan, 281,568 841 161 Wl 
Dutch Rhenish .. .. .. .. «.. Feb. 5 2200 2,074 109 109 
Eastern of France (late P. and §.).. _,, 10 42,008 40,903 1028 1003 
Grand Trunk of Canada .. .. -- Janu. 21 10,204 8,205 970 880 
Great Luxembourg .,_ .. - Feb. 12 1,874 =1,703 128 122 
Great Western of Canada.. -» dan. 276,166 5,726 845 345 
Northern of France .. «. -- -. 5, 28 44,755 42,126 Gu2 600 
Orleans, Bordeaux and Branches... ,, 28 41,4/1 43,402 922 922 
Paris, Lyons aud Mediterranean ne 28 64,153 yen 874 = 
Sambre and Meuse .. .. .. «. Feb. lu -- Als 68 or 
Western and North-Western .. .. Jan. 28 $82,435 £0,027 748 721 
West Flanders +» Feb. 1 - 733 75 75 


Demerara, fortnight ending oo of 6 
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MENNONS’ BOLT AND RIVET MACHINERY. 
PATENT DATED 23RD JuNE, 1859. 


THese improvements are patented as a communication to M. A. F- 
Mennons, of Paris. A, A, is a cast-iron framework of, say, 6 ft. 6 in. 
in length by 3 ft. 6 in. in breadth; B, B, B, articulated arms or 
levers set in motion by the cranked shaft C; on this shaft C are 
mounted the wheel D, the cams E, E, and the forked piece F; G, 
driving shaft on which is mounted the fly-wheel ; H, ram, fitted with 
a strong adjusting screw I. A chamber is formed at the outer ex- 
tremity of this screw to receive the “header” J, the face of which 
is hollowed according to the form to be given to the bolt 
head K, K, bevel wheels which communicate the rotatory move- 
ment to the shaft L, on which are mounted the wheel M and the 
rans N,O. On the driving-shaft G is mounted a toothed pinion P, 
the size of which depends on the diameter of the bolts to be producrd. 
Q), reservoir, containing water for cooling the matrix-plate R, with 
the matrices and other accessories connected with it; S, slip on which 
the bolts are carried off when thrown from the matrices by the push- 
piece T; U, shaft on which are mounted the arms V, V, and W; X, 

rooved piece or chariot which receives the metal rod or bar on its 
introduction into the machine, and fitted with a cramp or stop Y, 
held in position by a strong —<. The groove of the chariot X is 
about 5 in. in length, and should be provided with rasp or tile-teetn 


surfaces so as to present the greatest possible resistance to the passage 
of an excess of metal in the rapid movement of the machine. When 
this precaution is found insufficient, a movable stop should be in- 
serted; in front of the matrix Z, Z, are steel supports on which 
slide the chariot X and its accessories, and which rise with the up- 
ward stroke of the lower blade, returning to their horizontal position 
in its descent. 
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a, rod by which the cramp or stop Y is freed when necessary; 0, 
lower knife-bearer. This knife-bearer in iron or steel, is set in 
motion by the cam O, in the rotation of the shaft L, by which the 
steel draw-rods are raised; d, upper cutting-blade, set in motion by 
the cam N, on the passage of which it descends, and afterwards rises 
by the action of the springs e, e; /, f, cross pieces fixed on an angle 
of the main framing A, and carrying the push-piece T. This cross 
piece is set in movement by the shaft C acting on the branches of the 
torked piece F, which thus perform an alternate come-and-go move- 
ment; g, small gorge-pulleys or distributors placed at the edge of the 
framing to facilitate the introduction of the metal to be wrought; i 
represents one of the matrices, of which a number (say from six to 
eight) are titted into the corresponding oritices of the revolving- 
plate R. The dimensions of these matrices vary according to the size 
of bolt to be produced ; but in all cases, the calibre should be slightly 
tapered off (say to the extent of 100th of an inch per inch of bolt). 
The object of this is to obviate the resistance which would be opposed 
to the action of the push-piece, were the interior of the matrix per- 
fectiy cylindrical throughout. The extremity by which the metal 
enters should be bevelled off to about one-fifth of an inch in depth 
to facilitate the introduction of the bar to be wrought, and prevent 
the formation of asperities, on the stroke of the cutting appa- 
ratus; j, cramps, mounted at the side of the lower cutting-blade, 
to prevent the withdrawal of the metal in the backward movement 
of the chariot X. The pressure of these cramps is maintained by a 
spring adapted to each, and is slackened when required by a slip or 
chain, as shown in the drawing ; K, guide-piece or lunette, which 
prevents the deviation or bending of the bar or rod on the stroke of 
the lower cutting-blade. This lunette has a plane surface at the inside 
of the upper part, and is of an oval form below, its entry being 
bevelled off. During the action of the lower cutting-blade the 
metal is prevented from rising by the plane a surface of the 
guide-piece, and is forced by the oval form of the lower part to follow 
the inclination of the steel supports Z, Z, while stayed up by the 
chariot X. In this way it takes up in descending its first position, 
and passes without difticulty into the matrix ; d', bearer or rod to 
which the cutting edge d of the upper blade is secured by steel 
screws. This blade compresses the bar or rod and cuts it at its 
upper surface to about one-third of its depth, only withdrawing 
when almost met by the upward stroke of the corresponding blade 
beneath. This result is obtained by the arrangement of the cam N 
and the springs e, e, which raise the upper blade just before the cut 
is completed by the one below; /, lower blade, the cutting edge of 
which is concave, and of a crescent shape, bevelled off in the thick- 
ness of the mass; M, wheel with two or three teeth. The edge of 
this wheel lodges at each revolution in one of the hollows or con- 
cavities of the circumference of the matrix-plate R, which receives 
from the teeth the required amount of rotation on the retreat of the 
header after each stroke. The wheel M thus revolves eight times 
for each complete revolution of the matrix-plate R in the Fig. A 
strong iron washer, represented by the dotted lines m, is fitted to the 
latter, and maintains the matrices in place; W, lever or arm, the 
upper part of which is fitted to the shaft U,U. This lever, which 
distributes the desired lengths of metal, is worked by the rotation of 


the cams E, E, acting on the rod n, by which its extremity is drawn 
forward and gives movement to the arms V, V. ‘The latter by their 
forked shape push forward the chariot X, which carries the metal to 
be wrought, and introduces it into the matrices, the quantity being 
regulated by the greater or less range allowed to the lever W. The 
machinery being set in motion by the driving-bands communicating 
with the engine and the shaft G. the metal rod or bar, heated in a 
furnace in close proximity, is introduced between the gorge-pulleys 
or distributors g, and passes into the chariot X, under the cramp Y. 
From thence it passes into the lunette or guide K, which leads it into 
the matrix in front. The upper knife-blade d, di, then descends by 
the rotation of the cam N, cuts to about one-third of the depth of the 
bar or rod, and withdraws by the action of the springs e, e, simul- 
taneously with the upward stroke of the lower blade, worked by the | 





levers B, B, B, then advances and strikes the opposite extremity of 
the bar projecting from the matrix, thus forming the head of the 
bolt. It then withdraws, leaving the matrix-plate K free to turn on 
its axis by the revolution of the wheel M. The push-piece T, acted 
on by the forked pieces F, and the rod f,f, then comes into play, 
throws from the matrix the newly made bolt (which falls into the 
slip S), and returns to its former position. The chariot X, having 
in the meantime withdrawn, brings forward a new length of metal, 
which passes in the same way between the cutting-blades, into the 
succeeding matrix presented by the revolving plate R. The ram 
with its die again strikes, the finished bolt is thrown into the slip by 
the return movement of the push-piece, and so on, ad infinitum. 
With a motor of 3-horse power, the average product per minute of 
the machine, constructed as above, is 30 bolts of 3 in. in diameter 


cam O. ' The cut completed, the blade maintains its position against | by 4 in. to6 in. in length. The small bolts or rivets, of half these 
the opening of the matrix, staying up from behind the length of bar | dimensions, are manufactured with the same power, at the rate of 


introduced. The ram H, moved by the wheel D, and the articulated | about forty per minute. 
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THe illustration represents a longitudinal section and half plan of a 
single beam-engine, with compound cylinder, for a small towing 
boat on the Lake of Geneva in Switzerland. The boat is 90 ft. long 
by 13 ft. beam, and draws 3 ft. of water, including the keel, her 
displacement at that draught being 40 tons, and midship section 274 
square feet. The nominal power of the engine is 25-horses. The 
two cylinders are cast in one piece, the distribution of the steam 
being effected by one slide-valve common to both cylinders. The 
diameter of the smaller cylinder, into which the steam is first 
admitted, is 15 in., and the length of its stroke 23in. The diameter 
of the larger cylinder is 20 in. by 3 ft. stroke. The beams are of 
wrought-iron of unequal length between the centre and ends, so 
that, while the larger cylinder has 3 ft. stroke, the length of the 
crank is only | ft. By this means, the centre of the shaft is kept 
lower, while the length of connecting-red remains four times the 
length of crank; and the diameter of the wheel is so proportioned 
that, when the boat is towing at a speed of seven to eight miles per 
hour, the piston of the larger cylinder has a speed of 210 ft. per minute. 
The boiler is of the usual tubular description, with half-round 
steam-chest, and the pressure to which it is loaded is 60 Ib. per square 
inch. The wheels are with feathering floats, 10 ft. 6 in. diameter, 
with 12 floats 6 ft. 6 in. by 1 ft. 6 in., the upper edge of float being 
3 in. immersed when light. The number of strokes, when the boat 
is light, is 42 per minute, and, when towing an iron barge 100 ft. 
long by 15 ft. beam, and loaded with 60 to 8&0 tons, it is 35 per 
minute, the steamer having generally about 10 tons on board. The 
consumption of coal is 160 1b. per hour on an average of 20 trips. 
This gives about 6} 1b. per nominal horse-power per hour, including 
tting up steam 20 times and stoppages at stations. The coal is 
‘rench—what is called * aggloméré,” and is not capable of evapo- 
rating more than eight times its weight of water. 
This steamer was made by the tirm of Escher Wyss, and Co., at 
Zurich, from the designs, and under the direction, of Mr. M. 
Jackson, their manager. 





Frencu Inpustry.—France is at present organised, with respect 
to her manufactures, on a footing which would enable her to under- 
take great works. She has a great amount of capital at her 
disposal. Her population is active and inventive, and excellent in 
taste; her soil is rich in all matters of primary necessity, and she 
will shortly receive from abroad, on cheap terms, those in which she 
is deficient; her canals and railways are numerous, and are about to 
be considerably improved and extended. Under such conditions she 
has no reason to fear foreign competition. The protective maximum 
of 30 per cent. maintained by the treaty on certain foreign articles 


dissenting manufacturers, inasmuch as there are many cases in 
which, if it were applied, it would amount to a prohibition. A 
manufacture which cannot maintain itself without a protective duty 
of 30 per cent. is a dead weight on the country, and does not deserve 
to beSencouraged. Many manufacturers appear to forget that at the 
period of the National Exhibition in 1855 they competed with that 
formidable English “industry,” and that several of them carried o:t 





medals and prizes of the first class. 






is sufficient to put an end to the fears and the opposition of the | 
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LLOYD'S MANUFACTURE OF CAST-STEEL 
TYRES. 


PATENT DATED 6TH JULY, 1859. 


TuHEseE improvements, by Sampson Lloyd, of Wednesbury, in the 
manufacture of cast-steel tyres consist in making ingots of cast-steel 
and treating them in the following manner:—An ingot of cast- 
steel is taken direct from the mould in which it is cast, and while 
still hot is hammered in a suitable tool or die so as to form a flange 
or rib upon it to prepare the steel for passing through the rolls. 
The ingot is then reheated and rolled into the section of tyre 
required. After the tyre is rolled and bent to a circle in the usual 
manner, the ends are welded together by running a stream of molten 
steel between the ends of the tyre and closing them by hydraulic or 
other pressure, or the object may be obtained by immersing the part 
of the tyre to be welded in liquid steel; or the ends may be welded 
by any of the methods already in use, but whichever way the weld 
is made, the tyre is subjected to another rolling process, by passing 
it between rollers at a considerable pressure, by which means it is 
found whether the weld is good, and all unevenness at the weld is 
removed, and the tyre rendered as sound and durable at the weld as 
in any other portion of it. 





The patentee also makes cast-steel tyres in a continuous ring or 
circle by casting them in a mould, with an elastic core to allow for 

the contraction of the metal in cooling. The elastic core is shown 
| in the illustration; a, a, are the main plates, and 4, 4, the tighten- 
| ing plates or wedges, the angles of these are produced by two equi- 
lateral triangles, as shown by the dotted lines; these two triangles 
| produce smaller ones, which give the true form of the movable or 
| tightening plates; a small motion only is required to move the bar 
| from the mould. The triangles 6, 6, being at an angle of 60 deg., 
| produces an angle of 120 deg. in a, a, so that in moving them 4" of 
| an inch the plates 4, 6, are released }", and so on in proportion. 
| The tightening plates or wedges are moved inward or outward by 
| means of a plate connected by rods, so that a small degree of twist 
| in the plate will draw all the wedges inward. 




















THE ENGINEER. 





105 





Fan. 17, 1860. 





CLARINI’S NAIL MACHINERY. 
PATENT DATED 22ND JUNE, 1859. 

hine is the invention of Charles Clarini, of New York, 

ry Fig. 1 is a top plan of the machine; Fig. 2 is a side elevation. 
The improvement consists in the construction and arrangement of 
certain machinery by which wrought metal nails of various patterns 
are cheaply and rapidly made. a, a, isa framework consisting of 
a base and standards, in two of which the main shaft bis hun, ; 
this main shaft } has a cylinder on it between its bearings, in the 
periphery of which are two irregular cam grooves ¢, ¢, for the 
purpose ‘of giving motion to the side hammers hereafter described ; 
between this cylinder and the bearings at each end are sunk cranks 
or their equivalent ; one of these sunk cranks d is connected with an 
arm el, on a shaft e that serves as the fulcrum of a to hammer 
(hereafter described) by means of a connecting-rodd. In front of 
the main shaft 4 there are two other standards supporting a stout 
shaft that supports a vibrating anvil / said anvil being vibrated 
ovmeans of the sunk crank /2, coupled with it by the connecting- 
rod 1: it will be noticed, that the anvil will, by this arrangement, 
be carried into two different extreme positions at each revolution of 
the said crank, and while passing the dead centres will remain in a 
state of rest a sufficient time for the blow of the hammers to be 
iven. The top hammer g is loose on its shaft or fulcrum e; to the 

fatter is affixed an arm e®, that extends out beside the hammer-arm 
bearing on its end two jaws that embrace the arm or stock of the 
hammer loosely, leaving a space for it to play in, so as not to 
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transmit the shock of the blow to the shaft e. The top hammer 
strikes upon the horizontal part of the anvil 7%, in which is sunk 

‘coves to receive the nail rods. After this blow is struck the top 

ammer is raised, and the anvil vibrated forward, so as to bring in the 
ay J*4; this is a projection that passes between the nail rods, and 

as a face on each side. When this has come into place, the two 
side hammers are brought up end strike a horizontal blow against 
the side of the projection f*; these side hammers h are each pivoted 
on an upright shaft i, the arm of the hammer being — tight 
thereto. The journal bearings of these shafts are adjustable, so as 
to be raised or lowered, by which means new surfaces of the hammer 
are brought in contact with the nail rod as the face wears. By this 
arrangement the hammers are made to wear a greater length of 
time. On the shafts i there is a sleeve k, having on its lower end an 
arm that works into the cam groove c on the main shaft 6, hereto- 
fore described, by which the arm is vibrated with the sleeve, on the 
upper end of which there is another arm 4, with jaws similar to 
that on the shaft e; this actuates the hammer A, and gives the side 
blow. The nail rod is fed at x by hand, regulated by a gauge, or it 
~— autematically fed forward so as to project over the anvil, as 
at M, and it there receives alternating blows on opposite sides until 
the nail is formed and ready to be cut off. This last operation is to 
be performed by the following apparatus :—The standard x, just in 
front of the vibrating anvil, has a permanent rest through which 
the feed slide m of the permanent rest moves, and a projection n', 
from standard n, furnishes an additional support n? for said slide; 
this projection is hollow, and a shaft 0, having a crank on its outer 
end, moves through it, and on the inner end of the shaft there 
is a forked arm at e! that embraces a connecting-rod p. The rod p 
is attached at one end to the wrist on an arm that projects down 
from a bent shaft that forms the centre of motion of the cutter ¢, the 
front edge of which curves up so as to cut off the nail as it rises, 
The rod p has the hook catch like that used in connecting the valve 
motion of steam engines, as clearly seen at g, Fig. 2, and when it is 
raised 7 the hand-crank on the shaft 0, it catches on a stud gi on 
the anvil, and at the next vibration of the anvil the cutter is raised 
and the nail is cut off. 





Gotp (AusTraLia).—In 1858, 13,963 oz. of gold, valued at 
£51,999, were exported from New South Wales; and 2,555,263 oz., 
valued at £10,221,052, from Victoria. The gross total net quantity 
and value of gold exported from beth colonies since May; 1851, 
to December 31, 1858, is 19,602,640 oz., and £74,460,094. 


TRIAL Trip oF THE New Dover Mat. Packer Joun PENN. 
—This vessel, built by the Thames Ironworks and Shipbuilding 
Company, and fitted with machinery by the firm of John Penn and 
Son, was tried on Monday week at the measured mile, at the Lower 
Hope. She is 175 ft. long and 20 ft. broad, is of 340 tons measure- 
ment, and has oscillating machinery of 150-horse power. It was 
predicted that this vessel would prove the fastest and most efficient 
of any that had ever been placed on the Dover station, and the 
result justified all that had been anticipated; for under the most 
adverse circumstances of half a gale of wind blowing at the time, 
in the four runs with and against the tide, she realised about 
15} knots, or nearly 18 miles, an hour. The trial having proved so 

hly satisfactory, the John Penn will immediately proceed to 
contract, making thefntn on = a ie a 
e ninth vi now em carrying the mails 

between Dover, Calais, and Ostend. _ 





VARLEY’S IMPROVEMENTS IN PROVING ELECTRIC CONDUCTORS. 


PATENT DATED 23RD June, 185 
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Tue chief object of this invention, by C. F. Varley and C. J. Varley, 
of Kentish Town, is to find out the locality of defects in the insulation | 
of a conductor, or imperfect continuity of the latter, without re- | 
moving the covering or the insulator, or cutting the conductor for | 
testing. The patentees first ascertain approximately the locality of 
the fault by the following method:—For example (see Fig. 1), 
suppose the defective conductor to be a cable in the maker's stores, | 
and under water; the current from a voltaic battery C, Z, is passed | 
through the two wires of a differential galv ter g in opposi 
directions, one pole of the battery being connected to the earth or | 
water, and the two ends of the wires from the differential galvano- | 
meter g connected with the two ends of the conductor at S, 8, whose 
insulation is defective. The current from the battery divides and | 
goes round the galvanometer in opposite directions, and entering | 
both ends of the cable escapes at the defect in the insulator. If the 
defect is equidistant from the two ends, i.e. at B, the resistance will 
be equal, the currents round the galvanometer will be equal, and 
the needle will stand at zero. Ifthe fault be not in the middle of 
the cable, but located at J, the resistance will be unequal, the shorter 
route y will allow the passage of more electricity than the other 2, 
and the needle will be deflected. A rheostat r is now introduced 
into the shorter circuit y, and so much resistance added as shall 
make the two routes indicated by the arrows equal in resistance 
Having noted this, and the resistance of the whole conductor, the 
following formula will show very nearly the exact locality of the 
defect :— 
Resistance of the whole conductor = S$ | then 








ws of longer portion =2z|2+y9=8 
ae of shorter portion =y|l|r=ytr 
” of rheostat sxr| S—e 

. — a 


The peculiarity of this mode of testing is, that the ever-varying 
resistance of a damp fault does not affect the result. The arrows 
indicate the supposed direction of a negative current, for ease of 
explanation, N.B. as a negative current, both attracts moisture to 
the fault, and keeps the metallic surface in an unoxidised state. It 
is nearly always the best current to use for testing. A positive 
current causes the resistance at / frequently to vary very much, 
owing to its oxidising action. This operation is not always used, 
especially when the cable is short. 

Having ascertained the approximate locality, the actual spot is 
found by the second improvement, which are called probes (see Figs. 
2,3, and 4). Fig. 2 is a side view of one form of probes, containing a 
portion of a cable under test; Figs. 3 and 4 are end views and 
sections. a@ represents a portion of cable containing tive wires, the 
five conducting wires being covered with gutta-percha, hemp, and 
iron, as usual; 6, a saddle-shaped piece of soft iron wrapper with 
insulated copper wire c; d, Figs. 2 and 3, flat bars or plates of iron 
fitting against the flat surfaces of b at e,e; these should be fitted 
accurately. 7 and g, the two endsof the wire coil c; A, Figs. 3 and 
4, shows a protecting lining for the wire c. Fig. 4 shows another 
form of probe, in which two saddles of iron 8, 6, are used, fitting 
against each other, united by hinges, the pin at one side being with- 
drawn, to open or to close them securely when re-inserted. Whena 
current of electricity is flowing through a conductor, producing 
magnetic influence or rays throughout the length and outside of the 
conductor, the patentees apply outside the cable a, a, probes, consisting 
of coils of wire, iron bars, or horse-shoes wrapped with wire, as above 
described, to be acted on by the magnetic power of the current in the 
conductor. Every time a current runs through the conductor, or 
ceases to flow or is reversed, the magnetism in the probe is disturbed, 
generating weak electric currents in the coils c of the probes. These 
weak currents are rendered visible by a delicate galvanometer, which 
is included in the circuit. Alternating or intermitting currents are | 
caused to enter one end of the cable, and escape at the leak, or 
currents are caused to enter both ends, but at different rates of 
alternation or intermission; in the latter case, on applying the 
probes outside the conductor, it is seen immediately by the speed of 
the deflections on which side of the fault the probe is. The probe 
or probes are then moved along the cable towards the leak until, by 
the varying speed of the deflections, it is discerned that the fault has 
been passed. When the intermittent or alternating currents are 
applied to one end only of the cable the other end is insulated ; the 
currents then run along the conductor to the fault, and there escape. 
The probes then show, by the existence or non-existence of currents | 
in their coils, on which side of the fault they are. Having traced out | 
the locality of the fault, a Spanish windlass is made, or the cable is cut 
at the spot, repaired, and spliced as usual; thus, by a single cut or | 
splice the fault is removed. Hitherto, to find such a fault, it has been 
necessary to cut and splice the cable in many places before the locality 
of the fault was traced out. A splice takes from two to ten hours to 
make, and frequently wastes from 20 ft. to 30 ft. or more of cable, 
besides causing great delay, expense, and injury. When the currents 
are feeble many probes may be applied, extending over 12 ft. or 20 ft. 
of the cable; their combined action gives greater deflection to the gal- 
vanometer. 1 ft length of probe is generally sufficient with moderate 
battery power, but when the cable exceeds 10 or 2U miles in length 
a =o length of probe is used. 

Vhen the conductor under examination is simply a wire coated 
with an insulator, and the conductor is broken but insulation sound, 
currents of considerable tension are applied to one end of the wire, 
and an insulated conductor of electricity, such as metal tubes, foil, 











, or a portion of the wire under examination is placed in a basin of 


water insulated ; the charge entering, the wire acts by electric induc- 
tion on the outer tube, foil, or water; these latter act the part of the 
outer coating of a Leyden jar; these tubes, foil, or water, are con- 


| nected with any apparatus suitable for indicating the presence of 


statical electricity of low tension, or they are connected with one of 
two conductors that are very near each other in a highly exhausted 
receiver, as Fig. 5 or 6; the other ductor is ted with the 





| earth; the induced electricity will then be seen to pass between the 


two conductors in the vacuum. This outer covering is then moved 
along the insulated conductor, and the moment it has passed the 
fault where the inside tension terminates, the external electric indi- 
cations cease and show that the fault has been passed. 

When it is desirable not to damp the insulated wire containing a 
defect in its insulation, the whole coil is put into a large receiver, 
and a nearly perfect vacuum formed. Then, on causing currents to 
enter one end of the wire, they escape at the defect through the 
rarified air to the pump plate, and thus indicate at once by their 
luminosity the exact locality of the fault. 

Figs. 7, 8, 9, and 10, show an exhausting pump. 4, 4, the barrel ; 
b and ¢ the upper and lower portions of the piston, capable of sliding 
to or from each chars d and e, two upper valves; these four are all 
conical ; 7; the piston rod; 8, the piston; g, g, two lifting rods, 
which slide through the piston, but are jointed to the plunger c at 
h, h; i, i, a circular spring to make the rods slide with friction ; j, j, 
the long narrow passage from the barrel a up to the receiver or 
pump plate, 32 in. or more in height; the weight of this column 
always balances the atmospheric pressure, and so keeps the passage 
closed without any other valve. 

In Fig. 8 the piston } is nearly up, when it began to rise it lifted 
the plunger c just enough to leave room for the mercury to tlow 
down from the tube j into the space &, and so leave the passage j 
open; air from the receiver then freely follows the piston when the 
p'ston begins to descend; its first act is to push the plunger ¢ into 
the mercury &, and spread it above the hole j, and close it up on 
the farther descent of the piston the mercury rises in j till it balances 
the pressure. The piston leaves a vacuum behind it, so the air 
below more readily rushes past the valve / (which is an iron flap 
and under mercury) into the vacant space, and is followed by some 
of the mercury. Kooy crevice below the piston is filled with mer- 
cury, so there is nothing left to expand when the piston again rises; 
the top of the piston is well flooded with mercury, On tts rising, 
the cone of the valve d dips first in the middle, and the mercury 
gradually rises to the circumference and drives all the air before it 


| past the margin of the valve; at this instant the upper valve e 


floats a limited way in the mercury which is all round and over it, 
so it causes a perfect exclusion of air and leaves nothing but mer- 
cury above the piston. The piston b, when up at the top, has lifted 
both the valve d and the valve e, whose play is limited by stops n, 
On its re-descending, the valve e¢ first rests on its seat, and as the 
piston and valve d@ descend, they leave a vacuum between d and e, 
which causes what air adheres to the mercury to expand into the 
space between d and e; on the further descent of the piston the 
valve d rests on its seat, shutting off from the piston any so ex- 
panded air, and thus the further descent of the piston leaves a very 
complete vacuum behind it to receive the air and mercury from 
below, which rushes past the piston on its nearing the bottom, the 
mercury driving all air (and moisture when there is any) before it 
through the valve 4m. When the pump is double-barrelled, each 
barrel has a separate tubular passage j, j, 32 or more inches high. 
Fig. 9 shows the spring ring 4, i, in top of the piston 4 to act 
against the rods g, g; 4, the flap valve having enough play under 
its screw head; m, entrance from the under margin of b to the 


| valve d. 


Fig. 10, the plunger c; h, h, screws which fasten the pins of the 
rods, g, 9. 

Fig. 11, the mode of checking the ascending mercury at any re- 
quired height; a conical valve o is kept down by a weight p; when 
the mercury rises high enough to float this weight the valve o checks 
or slackens its farther progress. This is not generally necessary. 

In testing for a defect in a cable with the probes, when out at sea, 
great difficulty is experienced from the motion of the ship and the 
feebleness of the currents. Much of this may be obviated by sup- 
porting the galvanometer or indicator on a sea-table of the following 
construction. a, a, Fig. 12, is the table, having at its centre of 
gravity a point b, by which it stands in a cup c; this table when 
truly balanced will neither be twisted nor thrown out of its horizontal 
eae by any motion of the ship. ‘The table is retained in the 

orizontal position by means of short quickly oscillating pendula 
d, d, of which there are three, four. or more. The pendula d, d, are 
suspended from an imaginary plane or circle coinciding with, and 
equidistant from, the centre of gravity of the table; these pendula 
hang somewhat like scale-pans below their beam. From the pendula 
d, d, are springing connections e, e, e,e; the pendula being free to 
move in any direction. These springs bring and keep the table in 
the horizontal position; any motion sets them oscillating rapidly, 
and as their springs are feeble en with the inertia of the table, 
no motion of the fitter is perceptible. The pendula are as near as 
pete alike in time of oscillation, and are connected by a light 
rame. It must be borne in mind that cables are never repaired in 
rough seas, when such a table could not be used. 
here nec: » Byroscopes are attached to the table, which may 
be kept in motion by a train of wheels. fis a terminal with platina 
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wire insulated from the table, and dipping into the ring cup g, which 
is insulated from the post h, on the top of which is the cup c; these 
cups ¢ and g are partially filled with mercury. The currents from 
the probe travel as shown by arrows, viz., up the post A, through the 
cup c, the point 6, and the terminal i to the galvanometer Ji back 
again through the terminal and platina wire / to the circular trough 
y, and thence to the other end of the probe coil. &, a lamp, with a 
shade J to hide it from the screen m; its light after entering the 
galvanometer is thrown back by the reflector to the screen m, on 
which it forms an image or spot of light. 

When the cable contains a defect, but has not parted, it may be 
underrun, and the probes applied throughout this operation, when 
the passage of the fault through them will be instant! indicated. 
‘These probes are also useful in tunnels on lines and elsewhere, to 
indicate the position of faults without cutting the conductor. When 
there is no iron covering, nor iron near the conductor, an astatic 
needle, in a case, is applied to the outside of it, as shown in Fig. 13 
a side view, and 14 a top view, 15 the astatic needle separate ; and 
thus, by the deflection of the needle, the passage of a current is 
indicated ; or, if preferred, two batteries, whose like poles are con- 
nected with the earth, are attached to each end of the defective wire. 
‘These cause currents to flow from each end towards the defect, and 
there escape. On applying the needle, or, rather, on placing the wire 
into the groove in the case the needle is deflected, and indicates the 
direction of the current. On passing the fault the direction of the 
current will have changed, and the needle will be deflected in the 
opposite direction. This apparatus enables the operator to pick out 
of a number of lines the one under test, and then to trace out its 
fault, without cutting either the insulating covering or the conductor. 
This is of much service in tunnels or street work where the copper 
wire is not covered with iron. dy 

Where the conductor to be tested is not covered with any in- 
sulating medium—for example, a telegraph wire suspended in the air 
—the following plan of tracing out what in telegraphic phraseology 
is called an earth or a contact, is adopted when thej same cannot be 
readily discovered in the ordinary manner by the eye. An astatic 
or very sensitive galvanometer is wound with thick copper wire,’ 
about No. 14 gauge, the two ends of this galvanometer wire are 
connected to the line wire to be tested, as shown in Fig. 16, from 
10 yards to 60 yards apart; any current passing along the line 
divides one part of it traversing the galvanometer, the remainder 

continuing through the line. In this way the direction of the 
passing currents are readily detected. If, now, a line have a leak 
(make —- and this be not visible to the eye in the usual way, 
connect the line at each end to a battery so that similar currents— 
say, positive ones—enter the line and escape at the leak as shown 
Fig. 17; on applying the galvanometer the direction of the current 
will be indicated. This will show on which side of the fault the 
galvanometer has been applied. In this way the exact spot can be 
readily traced out. The strength of the current traversing the 
galvanometer is shown by the formula— 

i = —.——— §, 

i current traversing the line before the galvanometer is applied, R 
resistance of the line included between the terminals of the 
gulvanometer wire a and b, Fig. 16, r resistance of galvanometer, 
tl current traversing the galvanometer (or loop) circuit. 





Compensation To INJURED TRAVELLERS.—At the last meeting 
of the Lancashire and Yorkshire proprietors, the chairman, Mr. 
Wilson, observed that a distinguished raiJway authority, Mr. 
Watkin, had proved at one of the Sbettield Company’s meetings, 


' LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





ON THE STEAM-CYLINDER CASING AND THE ACTION OF 
STEAM WHILE EXPANDING, 


S1r,—From a letter which appeared in the Mechanics’ Magazine 
last December, page 406, written by Mr. Howard, who seems to 
have had considerable experience in the practical application of 
steam, I observe that some doubts still exist in regard to Watt’s 
knowledge of the loss of steam arising from condensation within the 
cylinder. In giving expression to such doubts I can scarcely think 
that Mr. Howard has duly considered the office of the steam-casing 
as described by Watt in the specification of his patent. And as it is 
obvious that he has not read much of Watt's correspondence, nor 
seen a letter on the ‘“Steam-jacket” which —— in Tne 
EnorveEr April 23rd, 1858, you will perhaps allow me to re- 
produce the few following extracts from J. P. Muirhead’s work on 
“The Mechanical Inventions of Watt.” 

In the first volume, page 35, we find aletter by Watt to Dr. Small, 
in which he says:—‘I have misimproved the cylinder by making 
the bottom of cast-iron, which being obliged to be thicker than the 
brass or copper ones used before, does not communicate heat fast 
enough toevaporate the water left in the cylinder the first stroke with- 
out being considerably cooled by it, and consequently condensing as 
much the next. 1 have also done wrong in removing the outer cylinder, 
which kept the inner one always surrounded by steam ready to supply 
any loss of heat that might happen by evaporation from the inside 
surface.” 

i in a letter to Dr. Roebuck, dated February 10th, 1769, Watt 
says:—“I am now making the outer case and a thinner bottom, 
without which they will not answer so well, heat being too long in 

netrating cast-iron.” On the following day he writes again to 

r. Roebuck :—“I wrote you last oe of my having taken the 
engine asunder to add an external cylinder and a thinner bottom ; 
for at first when the cylinder is cold, there is a small quantity of 
water left in the cylinder. Immediately on producing the vacuum 
this water is converted into steam, and thereby cools the cylinder 
considerably : now if there is an external cylinder, and the bottom 
of the internal one is thin, the steam on the outside will warm it 
again instantly, and no steam will be condensed the next time.” It 
may be observed that Watt takes no notice here of loss of heat from 
external radiation, but dwells upon the importance of an outer casing 
tilled with steam, and a thin copper bottom to the internal cylinder 
so as to secure greater rapidity of transmission of heat from the outer 
casing to the interior. In many other letters, but from which it is 
unnecessary to give further extracts, Watt reverts to the same 
subject. In the specification of his first patent the casing precedes 
the condenser, as if not the least important of the two. “ My 
method,” Watt says, “ of lessening the consumption of fuel consists 
of the following principles:—First, that the cylinder must, during 
the whole time the engine is at work, be kept as hot as the steam 
that enters it: first, by inclosing it in a case, &c.; secondly, by 
surrounding it with steam or other heated bodies.” 

Singular, however, as it may seem, it is, I believe, no less true, 
that engineers have generally entirely misconceived Watt’s object 
in applying the steam-casing, which misconception, I presume, first 
led to its misapplication, and tinally to its general rejection. In his 
work on the steam engine, Tredgold condemns the casing, which he 
declares to be an extravagant and useless appendage. ‘“ What,” he 
asks, “is to be expected but a loss of heat in exposing the steam to 
a larger surface, as it is, when conducted entirely through the casing 





that the risk of railway travelling was very much exaggerated. In 
that opinion he (the chairman) agreed. He was not quite sure that 
Mr. Watkin’s arguments did not show that of all places in which a 
man could place himself for security, a seat in a first-class carriage 
was the one he should select. ‘Taking the number of people travel- 
ling down Market-street, Manchester, and the accidents occurring to 
them from vehicles, sign-boards, or chimney-pots, he (the chairman) 
maintained that there were fewer people injured on this line in pro- 
vortion to the number of passengers than there were pedestrians in 
obec. Very little was heard of these; a stretcher carried 
them to the infirmary, and a paragraph in the newspapers disposed 
of them for the future; while, if a railway company had the misfor- 
tune to injure any one, of course large claims were made against 
them, though ships might sink with 500 passengers on board, for 
which not the smallest shadow of a claim was made against the 
owners. Many complaints had been made against this company for 
defending their interests in law courts agaiust extraordinary claims 
believed to be false ones, No claim for compensation was ever made 
to this board that was not referred to a committee composed of men 
as humane in their judgment on these subjects as any in the king- 
dom, and, if achoice had to be made in the interests of the claimants, 
he believed no tribunal could be found more actuated by a desire to | 
met all the exigencies of the case. But claims were made which 
by no means represented the injury sustained, and which put it 
entirely beyond their power to deal with them, except through an 
English jury. If he were to mention the singular instances of 
recovery after a verdict for large damages, the shareholders would 
be very much surprised, He confessed he had never seen yet a 
remedy proposed so successful in restoring an injured person to 
health as a good heavy compensation paid by a railway company. | 
After some great disaster these remarks might have been looked 
upon with distrust, but he made them at the present favourable 
moment, hoping that for the future the directors would never be | 
supposed to have rejected claims except on what appeared to them 
sullicient grounds for rejection. 


Tux Caracomus or Parts.—In accordance with annual custom, 
some engineers of the municipality visited, a few days ago, the 
catacombs, which extend to a considerable distance beneath Paris, 
on the left bank of the river. The object of the visit was to ascertain | 
that the arches, pillars, &c, which support the roof remain perfectly 
solid. The engineers were accompanied by some gentlemen and 
ladies; and it is only on the occasion of these annual inspections that 
the Catacombs can be visited at all. ‘The entrance is in the court- 
yard of what was formerly the octroi office of the Barriére d’t.nfer. 
It is closed by a thick door, and the catacombs are reached by a 
long narrow staircase, descending about 70 ft. A man at the door | 
counts the persons who enter, and gives each a lighted candle, which 
he is required constantly tocarry. At the bottom of the staircase is 
a long, barrow gallery, the sides and roof of which are supported by 
masonry. ‘This gallery, in which only two persons can walk abreast, 
leads to a spacious vault beneath the Plaine de Mont Souris, and in 
which vault are collected the bones formerly removed from the 
old cemeteries of Paris. Near the entrance to the vault is the inscrip- 
tion, N’insultez pas aux mdnes des morts! About 20 minutes 
are occupied in reaching this spot, and it is generally remarked 
that the visitors, influenced by the strangeness of the situation, 
and by the peculiar odour which prevails, soon become serious 
and silent. In the vault the bones are piled up like wood in 
a timber yard — and galleries are formed in them for visitors 
to pass along. The bones are arranged in regular order to the 
height of 6 ft, the larger bones being outside, and the skulls being 
placed on the top. Here and there are inscriptions indicating from 
what cemeteries the bones were brought, and also scraps of verse 
from diflerent poets. There is one enormous heap of bones which 
has vot yet been classitied. It is calculated that not fewer than 
3,000,000 persons must have been interred in the cemeteries from 
which the bones were removed. In the vault are some subterranean 
springs, which have been collected in a basin called the Fontaine de 
la Samaritaine. In this fountain some gold fish were placed in 
1813; they lived for a long time, but did not breed. In the other 
parts of the catacombs the galleries are very numerous, and one of 
them is nearly five miles long. To prevent persons from losing their 
way « broad black line is drawn on the wall from the entrance of 
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before entering the cylinder?” Tredgold is here so far right, as it is 
obvious that by this perverted method of application the utility of 
the casing may be questioned. 

The steam which enters the cylinder should not pass through nor 
ever be permitted to enter the casing; as in making this a thorough- 
fare for the whole steam, the watery particles which condense in the 
casing, while supplying heat to the cylinder, have not sutlicient time 
to settle to the bottom of the casing as they ought to do, and thence 
to be conducted back to the boiler ; but from the agitation and motion 
of the steam in passing it through the casing, those particles of water 
are hurried forward and carried into the cylinder, and there de- 
posited on the interior surface, to be re-evaporated as soon as a 
communication is opened to the condenser; thereby not only again 
cooling the cylinder, but also increasing the pressure of condensation 
or back-pressure, 

The error here spoken of is, however, now less frequently com- 
mitted than it has been, as most engineers are now, I believe, 
conscious of the loss which must be occasioned in allowing any 
portion of the steam which enters the cylinder to pass through the 
casing. The steam in the casing should have constant, full, and free 
communication with the boiler; and as partial condensation 
immediately sets in on entering the casing, no portion of this 
steam should ever be permitted to enter the cylinder. 

A small supplementary boiler, with steam of higher temperature 
and pressure, for the purpose of supplying the casing, was, 1 have 
been informed, recommended some years since by Mr. D. K. Clark ; 
and this mode of working, along with a good surface-condenser, 
has, it appears, recently been put in practice by Mr. J. F. Spencer. 
By this method, according to report, excellent results have been 
obtained with steam of moderate pressure. The supplementary 
boiler is fed with salt water, and, besides supplying hotter steam to 
the casing, it also furnishes steam to a small auxiliary engine, 
which works the air and other pumps; while, at the same time, this 
steam censtitutes a source of supply of fresh water, more than 
sufficient to replace the loss which is unavoidable—not so much by 
leakage of steam escaping at joints or valves, as is generally stated, 
but in being constantly carried otf in the form of vapour, along with 
the air, which is discharged by the air-pump from the condenser. 
The more completely the air is excluded from the condenser, and the 
lower the temperature of the water discharged, the less, of course, 
will be the quantity carried oil in the form of vapour. — In addition 
to the advantages i have specitied of this auxiliary engine, there are 
others that may be, and have been obtained. In place of conducting 
the steam as it escapes from this auxiliary engine into the condenser 
common to the other engines, a considerable saving is realised in 
causing the whole of this steam to be condensed with the feed- 
water. For this purpose a small vessel only is necessary, into which 
is conducted this escaping steam, while through another pipe, 
leading from the top of the air-pump or hot well, the feed-water is 
permitted to flow in a constant shower into the same vessel and mix 
with the steam, which is entirely condensed; the whole heat pro- 
duced by this condensation being absorbed by the feed-water, which 
is now extracted from this vessel by the force-pump, and returned to 
the boiler. 

Now, if the water from the condenser is delivered by the air- 
pump at a temperature of 100 deg., and the steam necessary to 
supply this auxiliary engine be about 3th of the whole produced, this 
fraction of steam would be suflicient to raise the whole of the feed- 
water from a temperature of 100 deg. up to 212 deg. In allowing 
the steam which propels the auxiliary engine to tlow into the con- 
denser common to the other engines, the quantity required for this 
engine would be less, or greater power would be obtained from the 
small engine by the same quantity of steam; and it may, therefore, 
be thought, when the smaller engine is deprived of the advantage of 
the vacuum, that the loss of power will be equivalent to the heat 
which is saved in thus raising the temperature of the feed-water. 
It is, however, easy to demonstrate that such is not the fact. More- 
over, th's method of economising heat is not contined to the use of 
the small engine here spoken of, but may be etlected by various 
other methods. When steam is expanded through two cylinders, 
after having expanded in the first, and while being admitted into 
the second or low pressure cylinder, let a pipe leading from between 
the two cylinders, or from the top and bottom of the low-pressure 
cylinder, be conducted to the shower of water to be heated within 
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@ vessel I have described, and the same purpose would be effected. 


The pipe here mentioned leading from the top and bottom of the low- 
pressure cylinder would require to have a check-valve, which, while 
allowing the steam to flow from the cylinder towards the heater, 
would prevent its return. In further illustration of this principle, let 
us suppose that steam is admitted during 5.4; parts of the stroke 
with an absolute pressure upon the piston of 60 Ib. per square inch, 
or say, 45 lb, above atmospheric pressure. At the end of the stroke, 
that is, after having expanded to 2°81 volumes, while the tempera- 
ture would fall from 293 deg. to 228 deg. (that is, assuming the steam 
to be supplied with sufficient heat from a steam casing or otherwise, 
so as to prevent any portion from condensing), the absolute pressure 
would fall from 60 Ib. to 20 1b.; or say, at the termination of the 
stroke, we would have within the cylinder steam at a pressure of 
5 Ib. above the atmosphere, and in opening a communication to the 
atmosphere, nearly }th of the steam would flow off; the absolute 
pressure within the cylinder at the same time falling from 20 Ib. to 
15 1b. Then, by the return of the piston, the motion of which would 
be opposed by the latter pressure (of about 15 1b. per square inch), 
the remaining #ths of the steam would be expelled into the 
atmosphere ; and under those conditions, neglecting friction and 
clearance—the work obtained from each pound of steam would 
be equivalent to 78490 Ib. raised 1 ft. And as a pound weight 
of steam, at the total pressure of 20 Ib. per square inch, measures 
19-71 cubic feet, the piston would sweep through this space while 
consuming 1 Ib. of steam; and the mean effective or available 
pressure would be 78490 + 19°71 = 3982 Ib. per square foot of 
piston, or 3982 + 144 = 27°65 lb. mean pressure per square inch of 
piston. 

Now, in place of discharging the steam from this engine into 
the atmosphere, as I have supposed, let it be delivered, as has been 
frequently done, into a receiver; and by this supply we shall sup- 
pose the pressure of steam within this receiver to be constantly the 
same as that of the external atmosphere; or, say 15 lb. per square 
inch. Now, let this receiver be not only the source of supply of 
steam for a low-pressure cylinder, as usual; but also a heater for the 
feed-water, by leading it from the top of the air-pump or hot well, into 
the same vessel. In mixing with this steam, the temperature of the feed- 
water will be raised, say from 100 deg. to 212 deg., at which tempera- 
ture it will be extracted by the force-pump and supplied to the boiler. 
Then, as in raising the feed-water from 100 deg. to 212 deg., ith ot 
the steam will be condensed, and will never enter the second cylinder, 
but will be returned to the boiler along with the feed-water, &ths of 
the feed-water only, it will be observed, is taken from the top of 
the air-pump or hot well, the remaining $th being supplied by the 
steam which condenses within the receiver; and for each pound of 
steam which passes through the first cylinder we will have a supply 
of §ths of a pound at a pressure of 151b. for the second cylinder. 
As a pound of saturated steam, at an absolute pressure of 60 Ib., 
measures 7-01 cubic feet; and at 15 ]b,, 25°84 cubic feet ; we shall, for 
each 7°01 cubic feet entering the first cylinder, at 60 lb., have a 
supply of 25°84 < § = 22°97 cubic feet, at a pressure of 16 lb., for the 
second cylinder. Now, let this 22°97 cubic feet of steam be admitted 
into the second cylinder, at a pressure of 15 lb., and expanded to a 
volume of 64°6 cubic feet: that is, the same expansion (2°81 times) as is 
proposed in the first cylinder. Then, assuming heat to be supplied 
from the steam casing, just sufficient to prevent condensation 
while expanding, while the temperature would fall from 
213 deg. to 162 deg., the ubsolute pressure would fall from 15 Ib. 
to 5 Ib.; so that, at the end of the stroke, having cut off at 54, parts 
of the stroke, we should have the cylinder filled with steam at an 
absolute pressure of 5 Ib. In now opening a communication to 
the condenser, I shall suppose that nearly 3ths of the steam flows off, 
and that the pressure falls from 5 Ib. to 2 lb., while at the same time 
the temperature would fall from 162 deg. to 126 deg. Then, during 
this exhaustion, at least 19 units of heat would have to be supplied 
from the casing for each 1b. of steam passed through the cylin- 
der; as, without this supply of heat— that is, as much as would 
raise the temperature of 1 lb. of water 19 deg.—the temperature 
would not oa fall to 126 deg., but a portion of the steam would 
also condense. The remaining #ths of the steam is now expelled by 
the return of the piston, the motion of which it opposes with a force 
of 21b. per square inch, or 288 lb. per square foot. Then, under 
those conditions the useful effect or work obtained from each 8th Ib. 
of steam, or 22°97 cubic feet at 15 lb. pressure, neglecting friction, 
&c., would equal 80600 Ib. raised 1 ft. ; or, as the piston would sweep 
through 64°6 cubic feet of space for each 22-97 cubic feet of 15 Ib. 
pressure steam admitted, the mean effective pressure per square 
foot of piston would be 80600 + 64°6 = 1248 lb., or 1248 + 144 = 
8°66 Ib. per square inch of piston. The capacity of the two cylin- 
ders would be as 19°71 is to 64°6, or in other words, the second 
cylinder would have full 3} times the capacity of the first. In the 
first cylinder, by admitting the steam at an absolute pressure of 
60 1b., expanding to 20 lb., and then discharging at 15 1b., we have 
78490 ft. lb. of work per pound of steam; and in the second 
cylinder, by admitting the steam at an absolute pressure of 16 Ib., 
expanding to 5 lb., and then discharging at 2 Ib. pressure, we have 
an additional 80600 ft. lb. from § 1b, of steam. Or, from each 
pound of steam admitted into the tirst cylinder, we have altogether 
159090 Ib. raised 1 ft.; and the whole heat expended, including 
that required to supply the casings of both cylinders, would be 
equivalent to that which would raise the temperature of 1138 Ib. of 
water 1 deg. 

To prevent any condensation in the first cylinder, 75 units of 
heat would have to be supplied through the casing to each 
pound of steam admitted, and 73 units would have to be trans- 
mitted through the casing to each § lb. of steam to prevent any 
condensation taking place in the second cylinder, while 990 units 
of heat would, according to the experiments of Regnault, be 
required to generate 1 Ib. of steam at a temperature of 293 deg. 
and pressure of 60 Ib. from water supplied at a temperature of 
212 deg. Hence, as I have said, the whole heat expended per 
pound (7°01 cubic feet) of steam admitted into the first cylinder 
= 75 + 73 + 990 = 1138 units, and neglecting radiation or other 
losses, the useful effect would, therefore, equal 159090 + 1138 
= 140 lb. raised 1 ft. for each unit of heat transmitted to the 
boiler; or, say, of the whole heat transmitted to the boiler 
449 = 18 parts, or 18 per cent., would be utilised, while 82 parts, 
or 82 per cent., would be transferred to the condenser. ‘Then, as an 
indicated horse power is equivalent to 33000 X 60 = 1980000 Ib. 
raised 1 ft. in an hour, if we assume 1 1b. of coal to yield to the 
boiler 10000 units of heat, the consumption would be 1980000 
= 10000 X 140 = 198 + 140 = 1-41 1b. of coal an hour for each 
indicated horse power. 10000 units of heat is the quantity 
necessary to evaporate 10000 ~ 966 = 10°35 lb. of water at atmo- 
spheric pressure when the water is supplied at 212 deg. ; or, which 
would generate 10000 + 1078 = 9-276 Ib. of steam at the same 
pressure and temperature of 212 deg. from water supplied at 
100 deg.; or, the same quantity of heat would produce 10000 
+ 1103 = 9-066 lb. of steam at 60 1b. pressure and temperature of 
293 deg. from water supplied at 100 deg. 

It is, however, seldom, if ever, in regular practice that each 
pound of coal consumed has yielded as much as 10000 units of 
heat to the ,boiler; although, in the recent Newcastle experi- 
ments, it is stated, that over 12} lb. of water was evaporated 
per pound of fuel, and which is equivalent to 966 X 124 = 12075 
units of heat. But, in those experiments, it is not stated, as 
far as | am aware, that any precautions were taken to insure 
something like perfect evaporation. The coals were weighed, and 
the water, which it was assumed to have been entirely converted 
into steam, was also weighed or measured before, or as it ente 
the boiler. ‘The steam not being measured, much greater reliance 
could have been placed in those experiments if it had been generated 
at a higher pressure, and then admitted at atmospheric pressure into 
tubes placed within the boiler. When, in passing through those 
tubes at a lower pressure — after raising a loaded valve oF 
otherwise — than that within the boiler, perfect evaporation 
would have been insured by thus partially onperhenting the 
steam within the boiler before permitting’ its escape. Unless 
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fire, producing more intense combustion, raising the level of 
water within the boiler, and thereby diminishing the steam room— 
to make the evaporation appear double what it really is, and I believe 
that nearly 20 per cent. of the whole water may be carried off uneva- 
porated without making much sensible difference in the appearance 
of the steam. : 2 

Reference is frequently made to the extraordinary results said 
to have been realised with the steamer Thetis. In one experi- 
ment it is said that each pound of fuel consumed transmitted 
to the water within the boiler 13100 units of heat, which is equiva- 
lent to 13100 + 966 = 13°56 Ib. of water evaporated at atmospheric 
pressure from water supplied at 212 deg. The water evaporated 
was, I presume, estimated from the volume and pressure of the 
steam which passed through the cylinders. The coals were 
weighed, and only 230 Ib. is said to have been consumed during 
the time—one hour—which the experiment was continued. From 
the shortness of this trial, the difficulty and liability to error 
lay in determining the state of the tires, which could only, in a 
great measure, have been guessed at by looking into the furnace, at 
the beginning and end of the experiment. An error of 71 Ib., 
which it was quite possible to make, in judging from the appearance 
of a furnace not likely containing less than 300 Ib. or 400 Ib. of coal, 
would reduce the quantity of heat obtained from each pound from 
13100 to 10000 units of heat; and as the engines indicated 226- 
horse power, the same error would increase the quantity of coal 
consumed per hour from 232 = 1-018, to 394 = 1°333 Ib. for each 
indicated horse power, which is still a higher duty than was ever 
before obtained. 

From 6000 to 8000 units of heat is about the quantity usually realised 
in ordinary practice by the combustion of a pound of coal ; but unless 
a pound of coal can be made to yield more than 10000 units of heat, it 
is scarcely possible to reduce the consumption to 11b. per hour for each 
indicated horse power by any et high pressure and ex- 
pansion process, within practicable limits. If ordinary atmospheric 
steam, or, say, steam at an absolute pressure of 15 Ib. and temperature 
of 213 deg., was reduced in volume by compression, without emitting 
or receiving heat, while the pressure increased from 15 Ib. to 30 Ib., 
60 Ib., 120 Ib. per square inch; the temperature would rise from 
213 deg. to 262 deg., 389 deg., 538 deg., while the temperature of 
ordinary steam belonging to those pressures are 213 deg., 250°5 
deg., 292'7 deg., 341 deg. Then, conversely, if steam at an 
absolute pressure of 120 Ib., and temperature of 538 deg., could 
be expanded to 5-234 times its initial volume, without emitting 
or receiving heat, the pressure would fall to 15 1b., and the tem- 
perature to 213 deg.; and any greater expansion would, unless heat 
was supplied irom without, cause partial condensation. If, at a 
temperature of 538 deg., and pressure of 120 Ib., 1 Ib. weight 
(4:937 cubic feet) of steam was admitted against a piston and ex- 

anded down to a pressure of 15 1b., without emitting or receiving 
eat, and then supplied with just suflicient heat to prevent con- 
densation while expanding down to 5 1b.—when the temperature 
would be 162°3 deg., and the volume 72°66 cubic feet—and finally 
condensed and expelled at an absolute pressure of 2 lb. ; the whole 
energy transferred to the piston, or useful eflect per Ib. of steam, 
could not exceed 232520 ft. lb.; and the heat expended could 
not be less than 13445 units, or the work could not exceed 
232520 + 1344-5 = 172°9 lb. raised 1 ft. per unit of heat. Then, 
assuming 1 Ib. of coal to yield 10000 units of heat, this, neglecting 
all losses, would be equivalent to 198 + 172-9 = 1:15 lb. of coal per 
hour per indicated horse power. This is assuming the water to be 
supplied to the boiler at a temperature of 100 deg. 
he temperature of steam, however, which I have here specified 
(538 deg.) is impracticable. Under like circumstances, if a pound 
_— cubic feet) of steam was admitted at a temperature of 389 
eg. and pressure of 60 lb., expanded down to 5 Ib., and tem- 
perature of 1623 deg. and supplied through the casing with 
61-4 units of heat, this supply would just be sufficient to pre- 
vent condensation while expanding from a volume of 8-406 to 
72°66 cubic feet; and an additional supply through the casing 
of at least 21 units would be required to prevent any precipi- 
tation of water within the cylinder while exhausting down to an 
absolute pressure of 2 lb. and temperature of 1263 deg. This 
remaining vapour, at a pressure of 2 Ilb., being now expelled 
from the cylinder to the condenser by the piston, the whole 
energy transferred to the piston, or useful effect per Ib. of 
steam, could not exceed 177840 ft. lb; while the heat ex- 
pended could not be less than 1273-7 units per Ib. of steam, 
which is 139°6 ft. Ib. per unit of heat; and again assuming 
1 Ib. of coal to yield 10000 units of heat, this is equivalent to 
198 + 139°6 = 1-42 Ib. of coal per hour per indicated horse power. 
Then, supposing the cylinder impenetrable to heat, and 1 Ib. (7°01 
cubic feet) of steam at 60 Ib. pressure, and at the temperature 
(292-7 deg.) which belongs to that pressure, to be admitted at the 
full pressure named against a piston, and then expanded down to an 
absolute pressure of 5 Ib. without emitting or receiving heat from 
any external source; at the end of this expansion, the temperature 
would not only fall to 1623 deg., but 13 per cent. of the whole 
would condense, and we would now have within the cylinder °87 Ib. 
(63} cubic feet) of steam at a temperature of 162-3 deg., and *13 Ib. 
of water. In now opening a communication to the condenser (in 
which the pressure of vapour is assumed to be 2 Ib.) while the 
pressure in the cylinder fell to 2 lb., and the temperature to 
126°3 deg., a small additional quantity of steam would condense. 
Then, assuming the vapour left in the cylinder along with the water 
(which would have the same temperature of 126-3 deg.) to be wholly 
expelled without abstracting any heat from the cylinder, the whole 
energy transferred to the piston or useful effect could not exceed 
158100 ft. Ib. per Ib. of steam. And, as 1102-7 units of heat would be 
required to produce a pound of steam at a pressure of 60 Ib., and 
temperature of 292°7 deg. from water supplied at 100 deg., the work 
is 158100 + 1102-7 = 143°3 ft. lb. per unit of heat, which is equiva- 
lent to 198 + 143-3 = 1-38 lb. of coal per hour per indicated horse 
power, still a? | 10000 units of heat as the quantity obtained from 
1 Ib. of coal. It is obvious, however, that the conditions here 
specified are, in practice, impossible. ‘The work per unit of heat, it 
will be observed, is in this case greater than is possible under any 
of the conditions I have yet specitied with 60 1b. pressure steam ex- 
panded to the same terminal pressure of 5 Ib., and condensed at a 
pressure of 2 lb. An absolute pressure of 2 Ib. per square inch, 
which I have constantly assumed as the total force of vapour by 
which the motion of the piston is opposed, is equivalent to what is 
usually termed a vacuum of 12-7 lb. when the pressure of the atmo- 
sphere is 14:7 lb., or observed in the barometer to support a column 
of 29°92 in, of mercury. In descending from a pressure of 60 Ib. to 
5 Ib., it will be observed that the steam in this last case would ex- 
pand to 9-02 times its primitive volume, as 63°25 + 7-01 = 9-02,whereas 
the same steam, if supplied with just sufficient heat to prevent any 
portion from condensing, would have to be expanded to 10°36 times 
its initial volume before the pressure fell from 60 Ib. to 5 Ib., as 72°66 
cubic feet is the volume of 1 Ib. of steam at a pressure of 5 Ib., and 
temperature of 162°3 deg., and 72°66 + 7-01 = 10°36. im | 
(To be concluded next week.) 





CONDENSATION IN STEAM CYLINDERS, 

Sm,—I learn from THe Encrxeer, Dec. 30th, 1859, Mr. Craddock 
continues in the firm belief that Mr. Watt died in ignorance of the 
loss of heat which takes place inside the cylinder. Also, that Mr. 

raddock was the first to discover and enlighten the world as to 
the true cause of such internal cooling, by publishing his dis- 
coveries in the Mining Journal of December, 1855, as well as 
in his lectures of 1846. As the evidence in Mr. Watt’s favour, 
already published in THe ENGrveer, has tailed to convince Mr. 
Craddock of his error, anything I could add would be useless. 
Perhaps Mr. Craddock has never read an ably written paper, by 
Mr. Gill, September, 1843, “Hints on some Improvements on the 
Steam Engine,” published January, 1844, in Weale’s papers on 
Civil and Mechanical Engineering, vol. i. ; consequently, two years 

to Mr. Craddock’s lectures. 





With your permission, Mr. Editor, I will condense portions of this 
paper for the benefit of such of your readers as have not the book. 

Page 4.—*The loss of heat caused by water in the cylinder is 
considerable, whether derived from condensation or priming. That 
the water due to priming, condensation in the pipes and cylin- 
der, will be deposited on the hot metal of cylinder and piston; 
but the moment the latter reaches the extremity of its stroke—the 
passages to the condenser being open—the water is relieved from 
the pressure of the steam, and a part instantly assumes the form of 
vapour, the temperature of the remainder sinking to the point due 
to the pressure in the condenser; but as the boiling point of water 
at this pressure, in common engines, may be taken at 110 deg, and 
the temperature of the cylinder at 212 deg., this excess of 102 deg. 
will rapidly convert the remaining portion of water into steam. 
As the heat for such evaporation is furnished by the hot metal of 
the cylinder, piston, &c., such heat must be returned to them by 
the condensation of steam during the succeeding stroke, such con- 
densation and evaporation going on until an equilibrium is esta- 
blished.” 

Page 8.—“ When the water formed in the cylinder, or introduced 
with the steam, is even the excessive proportion of 1 Ib. of water to 
2 Ib. of steam, the thickness of the film of water, if spread over the 
piston, will not generally exceed 4, of an inch, or about that of 
common writing paper. If we imagine such a film of water to exist 
at 212 deg. on a metallic plate, and that the temperature of the 
metal is suddenly raised to 312 deg., the water would almost instantly 
fly into steam, abstracting from the metal the heat required for its 
conversion into steam. Similar phenomena take place in the 
interior of the cylinder.” 

Page 10.—“ If the cylinder be supplied with dry steam, and no 
heat is dissipated by radiation, there will still be a loss of heat in 
the cylinder, occasioned by the sudden expansion of the steam when 
the communication with the condenser is opened, since its specitic 
heat diminishes more rapidly than the diminution of its volume, and 
its capacity for heat becomes greater as its expansion increases. 
However, as steam receives heat slowly, the loss from this source 
will, probably, be of small amount.” 

Page 12.—“*To prevent these losses, all that is requisite is to 
increase the temperature of the steam after it leaves the boiler, by 
passing it through a system of small metallic tubes heated by the 
gases escaping to the chimney, or the steam might be passed through 
a heated liquid whose boiling point is at a temperature suflicienly 
high, and whose heat can be readily regulated.” 

As I fear I have not done justice to Mr. Gill’s paper, I would 
recommend to all parties interested the perusal of the original, which 
I feel sure cannot fail to convince them that Mr, Craddock was not 
the first to discover, nor publish, the causes of loss of heat in the 
interior of the cylinder. 

If, Sir, you think the above of sufficient interest, you will oblige 
by giving it a place in the columns of your valuable paper. 

Trieste, January, 1860. R. V. J. Kniocur. 


P.S.—To the amount of water deposited in the cylinder due to 
priming, radiation, and reduced temperature of the cylinder, noticed 
in Mr. Gill’s paper, we must add the water due to the condensation 
of steam resulting from the conversion of heat into power, the 
amount being proportional to the power produced in the cylinder. 

But of all the causes mentioned above, I believe priming deposits 
the greatest amount of water in the cylinder, is continually going 
on in all boilers, and has a decided tendency to increase with an 
increased rate of expansion, owing to the intermittent demand for 
steam. This partly accounts for an increased amount of evapora- 
tion so often noticed in boilers working engines with great expansion. 

I have no doubt that the great remedy is, as stated by Mr. Gill in 
1843, viz., superheating the steam after it has left the boiler. 

R. V.Jd 





SCREW PROPULSION, 


Sir,—I am afraid it is rather late to make comments upon a report 
which made its appearance in Tk ENGINEER more than three 
months ago. Butas the subject of this communication has probably 
not lost all its interest with your readers, you may, perhaps, have 
no objection to give it a space in your columns. 

In No. 201 of your journal, for November 4th, 1859, you give 
publicity to a paper read by Vice-Admiral Moorsom, R.N., before 
the British Association at Aberdeen, “on the performance of steam- 
vessels,” in which paper the gallant Vice-Admiral especially men- 
tions the resistance of water to rotation of blades, and the slip, as 
elements of work uselessly expended by the propeller. 

Probably, when Vice- Admiral Moorsom speaks of the “ resistance 
of the water to the rotation of the blades” he means what is generally 
called the resistance of the “cutting edges” and the friction of the 
blades ; and if so, I quite agree with him that the work absorbed by 
those two resistances must bear a very considerable proportion to 
the whole power developed by the engine. If, however, the resist- 
ance of the effective area of the screw-blades is implied, 1 must be 
permitted to observe that not only can this resistance not be re- 
garded as a loss, but that without it the engine could not possibly 
do any useful work, or propel the ship at a!l. But for this resist- 
ance, the most ample means of producing steam, and the best con- 
structed engine. would be perfectly useless. 

The gallant Vice-Admiral further states that during the trip of 
the yacht Undine, on the 6th of July, 1859, the speed of the vessel 
was observed to be 9°26 knots, and that of the screw 11°29 knots. 
Now, as the pitch of the screw appears to have been 11 ft. 4 in., and 
the number of revolutions of the screw shaft 101-74, I presume that 
Vice-Admiral Moorsom computes the speed of the screw, in knots, 
by multiplying the number of its revolutions with the pitch and 
with 60, and dividing the product by 6082-66; for 

11} X 101-74 x 60 
6082-66 

In speaking of the speed of a body, we are t 
with it the idea of a change of position of that body with regard to 
a given point; and when we read of the velocity of the screw ex- 
ceeding that of the ship by two knots—bearing in mind in what 
manner this velocity has been computed, namely, by multiplying the 
pitch with the uber of revolutions, we should be justitied in con- 
cluding that, after an hour's steaming, the screw must be sought for 
at some place two knots further on than the ship. Whatever else, 
therefore, the speed of 11°29 knots may refer to, it certainly cannot 
refer to any portion of the screw. Consequently, if we choose to 
call the difference between 11°29 knots and 9°26 knots the slip of the 
screw, we no more express the measure of displacement of the water 
than if we were to compare the velocity of piston in the steam 
cylinder with the s of the ship. 

It could not possibly occur to any one to deny that, if the screw 
propeller worked in a solid nut, the progress of the ship, for each 
revolution, would exactly coincide with the pitch. But, unfor- 
tunately, this weli-established fact does not throw any light upon 
the action of the screw propeller, which is not a screw working in a 
solid nut. In the one case the size of the screw would not have the 
slightest effect upon the rate of the ship; whilst, in the other, the 
diameter and length materially affect this result. 

The screw moves simultaneously in two directions. In the first 
place it revolves about its own axis, with an angular velocity— 
where R is the external, and R! the internal, radius, somewhere 
between w R and w R;; and in consequence of this motion of rota- 
tion it advances, secondly, in the same direction as the ship, with and 
at identically the same speed as the ship. Consequently, if, in 
speaking of the screw, we mean the blades, and if the slip is really 
meant to express the difference between the rate of the ship and that 
of the screw, it amounts, in all cases without exception, to zero. At 
the same time, nobody can legally dispute our right to multiply the 
pitch of the screw with the number of its revolutions, and to ascer- 
tain by how much the real advance of the ship falls short of what it 
would have been, had the screw worked in a solid nut. Only the 
practical result of such a comparison is perfectly worthless. 

I am inclined to the opinion that the theory which, it is supposed, 
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would solve the problem of propulsion by the screw, if the law 
which regulates the resistance of inclined planes moving through 
water were known, would apply admirably, if the screw, instead of 
revolving, were stationary, and if the water, instead of beirg at 
rest, impinged npon the screw, without at the same time affecting 
the ship. 





HIGH PRESSURE STEAM, 
Sir,—Your correspondent “ V. P.” didn’t go far enough in his letter 
on high-pressure engines, or he would have said something about a 
matter which I see is unnoticed by all your correspondents, namely, 
the proportionate value of condensing. 

If I work at 15 1b. and get a vacuum of 15 Ib., that is a goin of 
cent. per cent. and will doubtless pay the extra expense of con- 
densers, pumps, &c. If I work at 150 Ib. and get a vacuum of 
15 lb., the gain is ten per cent. only. I should like to know, there- 
fore, the point at which it ceases to be profitable to condense? 

I am interested in naval engineering, and should like to use salt 
water at a high pressure, and expect some day to be able to do it; 
meantime I am afraid we must stick to our condensers for a while 
until some chemist comes to our relief. T. M. 

February 15th, 1860. 

SAFETY-VALVE FOR STEAM BOILERS. 

Sir,—I inclose a sketch of an improved safety-valve for steam 
boilers. v, v, is the valve; 3s, 8, 8, 8, 8, 8, is the seat; c, c, a chamber, 
or dome, steam-tight when the valve is closed; pis a spindle, on 
which are fixed small valves of # in. and 1 in. diameter, respectively, 
the lower and larger one, a’, secured to the spindle by a screw and nut 
not shown in the sketch; 6, b, is the top of the boiler; fis a float 
inside the boiler, and submerged when there is sufficient water in 
the boiler; Zis a lever fixed to the float in the manner shown in 
sketch. 

















The supposed mode of working is as follows :—When steam is got 
up in the boiler, it will pass to the chamber ¢, ¢, in the way shown 
by the arrows, filling it simultaneously with the steam chest, and 
hold the valve pressed to its seat. When the steam attains its maxi- 
mum pressure, it will raise the lead pe w, w, with the spindle and 
valves a and a’, opening the higher and closing the lower; the steam 
in the chamber e, e’, will therefore escape, and its being removed 
the valve v, v, will rise, allowing all the steam to escape from the 
boiler, when the valve will fall on its seat ready for acting again. 
Or, a deficiency of water will cause the iloat to fall, raising the 
spindle in the same way as the excess of steam pressure has been 
supposed to do J.P. 

Holyhead, February 4th, 1860. 

THE INTERPLANETARY ETHER, 
Sm,— Your correspondent “K.” evidently holds the undulatory 
theory of light; granted that it is the more popular theory, but that 
does not prove it to be the true one, 

We have philosophical as well as religious dogmas, which seem to 
flourish for a time, because they seem to be the a-da-mode of the day, 
and because they happen to be supported by some very ingenious 
mathematicians, whose reasonings are contined to abstruse algebraical 
analysis and formula, instead of to the phenomena of nature as con- 
nected with the theory of light. ‘Che undulatory theory at the very 
commencement of “ K.’s” letter is admitted to be founded analogi- 
cally on that of sound; analogy is a powerful lever when it has a 
strong fulcrum to support it, and, as Archimedes remarked, a tirm 
resting-place for the operator to stand upon; yet it is well known 
that light is not conducted round opaque bodies analogous to sound ; 
it, in fact, signally fails in this respect. 

If a person be shut up in a dark room or box, he can hear more or 
less distinctly sounds of all kinds—provided they are sufficiently 
loud—in any direction beyond the precincts of his darkened room ; 
he can hear a clap of thunder, but the lightning flash—be it ever so 
intense—makes no impression on his optic nerves; although it is 
well known, by means of the action of delicate electrometers in such 
darkened places, that the ether is greatly agitated. 1 take it for 
granted that it will not be denied that the ether is the same as caloric 
in a free or electrical state. 1 believe this will be admitted by our 
most ; + phil pl ss 

The interplanetary ether—or the matter of which Newton ex- 
pressed a firm and decided opinion as the material of gravitation— 
whose density varies inversely as the squares of the distances from 
the various attracting bodies dispersed throughout infinite space, 
would very naturally exercise, as “ K.” seems to infer, a very decided 
obstructive infl to an undulation, passing, say, the surface of 
Jupiter from one of his satellites to the eye of an observer, or passing 
near the surface of the moon to the eye. I believe no difference has 
ever been observed in the velocity of light under these assumed 
conditions. The velocity of light was unknown in Newton's day, 
yet he attempted to form what he conceived a probable estimate of 
its velocity, which, of course, has since been proved to have been 
estimated by him at far too slow a rate. 

Now, the Newtonian or emission theory of light can be shown to 
have a very remarkable and close connection with many phenomena 
of nature, indeed so clos, that to my mind the true theory of hght 
can be demonstrated by means of them. 

Derby, February 14th, 1860. 








WiLuiaAM STEEVENSON. 








HOLLINGWORTH’S PAPER MAKING 
MACHINERY. 
Parent DATED 41TH JuLy, 1859. 
Fic. 1 is a longitudinal elevation of a portion of a paper-making 
machine with the improvements of James Hollingworth, of Clyde 
Paper Mills, Easttield, Lanarkshire; Fig. 2 is a plan; Fig. 8 
is a transverse section; Fig. 4 is a partially longitudinal sec- 
tion of the machine; and Fig. 5 is a par.ially sectional plan of the 
gauge for setting the deckle to form the required width of paper. 
ihe prepared pulp flows from the vat A on to the apron B, which is 
fastened down to the lip or overhanging part C of the vat by a band 
of brass D. The apron is formed of an elastic material, vulcanised 
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india-rubber being preferred for the purpose; it is slightly stretched 
at the part where it is fastened to the lip C; the sides of the india- 
rubber are turned upwards, and then over, forming a double layer 
on each side, which is fastened laterally by a screw and thumb nut, 
which secures the end pieces of the band D. The india-rubber 
apron B extends over the endless wire cloth E, the apron is con- 
tracted at the sides to the width of the narrowest web of paper 
required, the surplus is folded over at the lateral margins, and the 
india-rubber is attached by means of the plates F to the longitudinal 
bars G, which, with their connected parts, form the improved adjust- 
able deckle. ‘The plates F are arranged parallel to each other, the 
india-rubber passing down between, and the whole is secured by 
bolts. A piece of wood is titted under the folded part of the india- 
rubber on each side, so as to keep up the parts between the band D 
and the deckle bars G. The deckle straps H, which prevent the 
pulp from flowing under the bars G, are arranged in the ordinary 
manner, at the front part they pass over the drums I on a horizontal 
shaft, which is driven by an endless band passing round the pulley J. 
‘The ago feature of the present invention is, that the deckle 
be instantly adjusted to make any required width of paper 
without stopping the machine to effect the alteration. The simul- 
taneous movement of the bars G and their connected parts is effected 
by means of the winch handle K, which is fitted on the end of the 
horizontal shaft L, which extends out beyond the framing on the | 
opposite side of the machine. ‘The shaft L has keyed to it the bevel | 














pinion M, which gears with the bevel pinion N on the lower extre- | serves to steady the central portion of the deckle. The depth or 
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Tuts invention, by Charles Hewitt, of Trenton, U.S., consists of 
improved apparatus for moving iron or other metals while the same 
is in process of manufacture at the rolls, 

The floors A and B, Figs. 1 and 2, are represented midway between 
their highest and lowest positions, and resting on rollers. The 
floor A, Figs. 1 and 2, rests on the rollers a, a, and the floor B on 
rollers 6, 6, Fig. 1. These rollers are attached to the levers c,c | 
and the levers c!, cl, which have for their fulcra the shafts d, d, and 
from them are su-pended the weights w, w. If the rolls are 30 in. 
in diameter, A may be made to have a motion of 34 in., and B 26 in. 
In the rollers a, a, and d, 6, the distance of the fulcrum d from the 
latter is less than from the former. As the iron to be rolled | 
always descends on the floor A, which has the greater motion, and | 


rises on the floor B, which has the less, the floors with the men 
and the metal to be rolled lift the counterbalanges in the one case, | 
and are lifted by them in the other. In working, the metal to be 
rolled is brought to the floor A, Figs. 1 and 2. while the floors are in | 
their lowest position, and is entered between the ro!!s, and is dise 


HEWITT’S 





| discharged on to the floor B of Fig. 3. 


ee 


mity of the shaft O; this shaft is carried in overhanging bearings 
which are bolted to the framing of the machine. At the upper end 
of the shaft O is keyed a pinion P, which is in gear with the pinion Q 
on the extremity of the horizontal shaft R; this shaft extends 
parallel with the bars G, and has formed on it the two worms S and T, 
which give motion to the worm wheels U and V. The worm wheels 


are fast to the ends of two horizontal screws W and X, which work 
through pedestal bearings on the contiguous bar G. The ends of | 


the screws W and X are each connected to or form a continuation 
of an iron bar Y, which is covered with brass; the opposite extre- 
mities of these bars are attached to the screws Z and a, which work 
out through the pedestal bearings of the opposite barG. ‘To the 
inner face of each pedestal bearing is attached the end of a tube 4, 
which end forms a bush, having an internal screw made therein to 
correspond to the screw passed through it; the several tubes 6 fit 
over the screws and central bars Y telescopically. The screws W 
and X on the one side of the machine, and the opposite ones Z and a, 
are made right and left handed, so that when the handle is put in 
motion, the rotatory movement of the screws in the brushes of the 
tubes } causes the bars G to be moved towards or recede from one 
another, according to the direction in which the handle is moved. 
The drums are made sufficiently long to admit of the greatest tra- 
verse required in making the different widths of paper. Between 
the two screw shafts W and X there is fitted a transverse stay c, 
which passes through the pedestal bearings on the bars G, and so 


MIL 


ROLLING 


PATENT DATED 51Tu Jury, 1859. 











aie) Gai 
Lit 


= 
Mii ui SM 
f 





mT ee 


ni mm 
| bit | i | 
ai iat 


ih 
is 


| 


ST A 


: 





thickness of the stream of pulp is regulated by an adjustable gauge 
or “slice,” which consists of two plates d, capable of longitudinal 
adjustment by means of two long slots ¢, in which the retaining 
bolts slide to and fro as the plates move simultaneously with the 
bars G. The plates d are fitted with two overhanging arms, the 
free extremities of which extend outwards in a lateral direction; in 
| the tubular ends of these arms are fitted the screws e, the ends of 
which enter the bars G. By turning these screws to the right or 
| left, the slice or gauge d is thereby raised or lowered, so as to regu- 
| late the thickness of the pulp, and so produce an equal layer or 
| film all over the wire cloth. A gauge is also fitted to the tubular 
| part of the screw shaft W, to indicate the space between the deckle; 
| to the tube d is fixed the plate f, the face of which is divided into 
inches and fractional parts thereof. On the bar Y is a mark, which 
| shows the extent to which the deckle has been opened or contracted, 
| a movement of 1} in., as indicated on the gauge f; being equal to 
double the space between the two bars G. The shaft L carries on 
its free extremity a wheel g, which gives motion to the wheels h 
andi; these wheels are keyed on the screw shafts j and k; the 
| rotatory movement of these shafts actuates the ends / and m of the 
| Vacuum boxes. In this way, as the deckle is adjusted in regard to 
| width, the same movement simultaneously regulates the width of 
| the vacuum boxes, so as to correspond to that of the deckle. With 
these improvements the paper maker is enabled to alter the size of 
| the paper at a moment's notice, without stopping the machine, or 
| incurring loss either of time or material. 
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charged by them upon the floor B, Fig. 1. The weights w, w, now 
lift the floors with the men and metal to the requisite height for 
making the second pass, by which the metal is again delivered on 
the floor A of Fig. 1, on which it descends by the action of gravity, 
the weights w, w, being raised to their original position. This 
operation is repeated till the bar is finished. 
In another arrangement the metal is first brought to the floor A, 
Fig 3, and is entered in the first groove; passing through this, it is 
The clutch e, Fig. 5, which 
works on a feather on the main driving shaft, is then thrown into 
gear with the loose wheel f, thus moving the discs h, A. These discs 
work the rods i, i, levers y, y, and rock shafts %, &, mounted in slotted 


bearings ; these shafts being connected together in sets by the rods | 


4, 1, and arms m,m. When the movement begins, the shafts &, &, all 
turn, and the arms n, n, Fig. 3, rotate upwards, and lift the frame- 





guiding pins in the arms g. g, these pins working in slots, so shaped 
as to prevent further rotation of the shafts than that described, but 
enabling them all to receive a forward motion towards the rolls 
upon friction wheels, the floor above and the iron on it receiving 
a similar movement. In the meantime, the stationary pieces 5, 5 
by their action on the movable parts ¢, t, cause the upper part ol 
the floor to roll on the wheels z, z, far enough sidewise to carry the 
metal opposite the second groove of the rolls. The floors will at this 
time be in the position shown. The forward movement is greater 12 
distance than the backward movement of the same floor while rising, 
| and thereby the entering of the metal in the second groove 18 
| secured. The metal then passes through, and is discharged upon 
the floor A, Fig. 3. Then the operator throws the clutch u, Fig. 5, 
which works on a feather, into gear with the loose wheel », thus 
reversing the motion of the floors and connections. The backward 
motion of the floor A, Fig. 3, is less than the forward mete . 


work 0, o, and the floors, at the same time carrying them backwards 
receives in its descent, thereby securing the entering of the m 


and from the rolls so far that the end of the bar being rolled 


may not strike the rest p. Then the shafts &, 4, are held by the | the third groove. 
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TO CORRESPONDENTS. 


*,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, a fter publishing their enquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
reade's will agree with us, should be excluded as much as possivle from this 
column. 

G. A.—Smee’s “ Blectro-Metallurgy” may possibly answer your purpose. Any 
eller can procure it for you. ; p 

wes. (nesusbury).— You can attend any one of the discussions at the 
institution if you can obtain a note of admission from a member, oe 

InQuiREK.—Such a question cannot be answered by anything short of direet ex- 
periment. If the lower end of the bent pipe were expanded, the water would 
rise to a greater height than if the pipe were of uniform diameter throughout, 

Soctety oF ENGINEERS.— We ave requested to state that the name of the gentle- 
man who recently received one of the premiums of this society is Mr. John 
Glynn, instead of Mr. John Glyn, as given in our report of the proceedings of 

society ; 
I. E. S. (Liverpool).—We are informed that the Sault to which you make 
reference does not appertain to the engineer, but to the contractors, It is an 
unfortunate affair altogether, but no good purpose can arise by discuss- 


ing i. ; ‘i 

C. 7. (Deal).—We have not had time to look at the illustration in the Tllus- 
trated News, but we presume it represents the traction-engine of Mr, T. 
Ricketts, of Buckingham, The patent is dated 13th August, 1858, No. 1,849, 
price 1s, 1d. 3 

ENGINEER, JUN.—There is no recognised authority by which a man may attach 
the initials “* C.B.” to his name. Being first known as an engineer, he is so 
designated by common consent. The best ecamination to pass is that of a good 
master. 





MANUFACTURE OF PERCUSSION-CAPS. 
(To the Editor of The Engineer.) 
$1r,—Can you inform ‘me what method is practised by the Birmingham or 
other English ¥ ion-cap facturers to avoid accidents when 
engaged in charging caps ? 8. E. A. N. 
Southampton-row, February 16th, 1860. 








MANCHESTER GALLERY OF ART. 
(To the Editor of The Engineer.) 
S1z,—Fearing that your readers may mistake my name—as given in your 
excellent article on the proposed Gallery of Art in Manchester—for that of 
my son, Mr. Tuomas Farrparen, may I trouble you to correct it in your 
next number, and oblige, Sir, your obedient servant, 
Manchester, Feb. 11th, 1860. 
SIZE OF MAGNETS. 
(To the Editor of The Bngineer.) 
Sr1r,— Would you kindly inform me what length and gauge of coated copper 
wire would be required to construct an electro-magnet capable of sustaining 
a weight of 3 Ib. or 41b., with a galvanic power limited to a single cell (say, 
of Daniell’s constant battery), and what would be the proper size and 
proportions for such @ magnet ? w.c. 
Wolverhampton, Feb. 13th, 1860. 


WitiraM Farrpaiky, 








COAL MINING. 
(To the Editor of The Engineer.) 
S1kz,—Your querist ‘‘ Miner,” Encrvegr, February 10th, requests the partica- 
lars of the ‘‘ long wall” system of coal aang in South Wales, &c. I fear 
the details of the system would be necessarily long, and not of sufficient in- 
terest to your general readers. I therefore suggest that if ‘‘ Miner” will 
send me his address, I shall be only too happy to give him information on the 
subject—or, if you think proper, I will send you a sketch as brief as I can. 
Tyo. 





To the Editor of The Engineer.) 
Stz,—I beg to recommend to ‘‘Miner” a work on the “ Ventilation of 
Mines,” for the use of underground managers and overmen, by Mr. Ralph 
Moore, of Glasgow, which will afford him all the information he seeks in his 
letter of last week. SENEX. 
We can heartily recommend this work of Mr. Moore's, as a valuable work of 
reference. It is illustrated, and contains much important information, It is 
to behad from the author, 24, St. Vincent-place, Glasgow.—Ep. E.] 





(To the Bditor of The Engineer.) 
Sre,—In answer to ‘‘ Miner’s” inquiry as to the best way of conducting a 
long wall, or the complete excavation principle in mining, he may get some 
very useful information by consulting the article “‘ Colliery” in the “ Ency- 
clopedia Britannica,” or Mr. Moore’s book on “‘ Pit Machinery.” If ‘‘ Miner,” 
by sending me his address, with the following particulars, viz., Ist. A 
section of the strata for 12 ft. above the coal to be worked,—2nd. The angle, 
or dip and rise of the coal,—3rd. If one pit is intended to ventilate the work- 
ings,—I may be able togive him some insight in the matter; but the best 
way for ‘‘ Miner” is to get some good practical workman that has been 
brought up with the long way system to conduct his operations. 
Carron Bank, Falkirk, N.B., Wu. Jounston. 
February 13th, 1860, 


MODERN ENGINEERING. 
(To the Editor of The Bngineer.) 
Srm,—I was muc pleased with your excellent and truthful article under the 
above heading. As to the practicability of crossing the Mersey, I have no 
doubt whatever upon the point. From experiments made by myself about 
three years ago, upon the Hackney marshes, to test the strength of steel 
wires, and from my experience as the originator and constructor of upwards 
of nine miles of overhouse telegraph in the metropolis, during the last three 
years, I have not the least hesitation in saying that a span of one mile is 
attainable. I have upon the lines which cross the Thames, and which unite 
the premises of Messrs Waterlow and Messrs. Spottiswoode with Westminster, 
spans upwards of 2,000 ft. in length, which have now remained unimpaired 
for nearly two years. Owzn Row.anp. 
Government Telegraph Cable Experiments, 
Regent’s Park. —— 





MELTING STEEL. 
(To the Editor of The Engineer.) 

S1z,—Observing Mr. Mushet’s letter in Tot Enarvgzr of !0th inst., re 
specting the quantity of steel melted in one pot per diem, at the Forest of 
Dean, viz., 141} Ib.—not being a steel manufacturer, but feeling an interest 
in the trade and town of Sheffield—I thought, from the tenor of Mr. Mushet’s 
letter, that he had attained something very extraordinary, I called at the 
Hartford Steelworks, and learnt what was the daily practice at these works. 
Mr. Howell informed me that the regular work was 48 Ib. first round, 46 Ib. 
second round, and 44 Ib. third round; but when they had large ingots to 
make which they usually did the first round, 501b. was their charge, but they 
varied from these frequently, according to the required weight for special 
purposes. Calling just after the men had completed the third roun of a 
34-hole furnace, I found that the average weight of each ingot was 45 1b. It 
appears, therefore, to me, from observation and inquiry at this and other 
times, that, had Mr. Mushet been posted up even in the daily practice of the 
Sheffield steel manufacturers, he would have saved the trouble of this inquiry 
and the present letter, and would not have published a statement that 
appeared a mountain to the uninitiated, which, upon investigation, is found 
to be only a moleheap. VINDEX. 

Sheffield, February 14th, 1860. 


BRIDGING THE MERSEY. 
(To the Editor of The Engineer.) 

S1r,—Your remarks in last week’s ENGINEER on the practicable and imprac- 
ticable projects, which are proposed by some and laughed at by others, to- 
gether with your able defence of the principle of progression in engineering 
in opposition to that which is mere reproduction and dependant on precedent, 
induce me to remark that it has been in my mind, for some weeks past, to 
propose that even more than a telegraphic wire might be thrown across the 
Mersey ; for not only is a communication of words essential between the 
towns on either side, but also the passage of human beings is exceedingly 
important, and, as has been lately shown, it is now both dangerous and 
uncertain in foggy weather. 

The idea of a bridge,* as you mentioned last week, is not new, and was 
peapesed by Telford some years ago ; but, I believe that a wire suspension 

ridge, somewhat similar in its construction to that of Frieburg, might with 
safety be thrown across from Woodside to the Quay at Liverpool, in two 
Spans of 1,700 ft. each, at a sufficient height to allow vessels to pass under, 
and of strength sufficient to carry foot-passengers safely, at a cost not much 
exceeding that which has been stated as sufficient to place a tube across below 
the water, which, I fear, would be found no easy task, should it be attempted 


as prope q Watuis R. Govtry. 
irkenhead, 13th Feb., 1860, 


(* What idea of abridge® We alluded to Telford's design, as showing merely 
that wire might be expected to sustain itself at a very wide span. Mr. 
John A, Roebling, of Trenton, U.S, (the builder of the Niagara Railway 
Suspension Bridge), has sed to the corporation of St. Louis, U.S, 
to carry a wire suspension bridge of 2,800 fi. clear span, across the Missis« 
sippi River, the bridge being made to support a wide roadway.) 














LINCOLNSHIRE IRON FIELDS. 
(To the Bditor of The Bngineer.) 

Str,—I noticed in Tax Enerwes of the 3rd inst. an inquiry from Mr, Brown 
as to the above, and have pleasure in giving you information on the subject. 
The iron ore is found on the estate of Rowland Winn, Esq., of Appleby, about 
seven miles from this place, and extends over between 2,000 and 3,000 acres ; 
it is usually from 6 in. to 1 ft. below the surface, and the bed varies from 12 ft. 
to 25 ft. in thickness. A large quantity of it has been smelted at Parkgate 
Ironworks, Rotherham, and has been found to yield from 40 to 42 per cent. 
The produce is a very superior forge pig. Messrs. Samuel Beale and Co., of 
Parkgate Ironworks, Rotherham, Messrs. Dawes, oc Elsecar, and some others 
nave leased portions of the land containing the ironstone; the former are 
about to erect furnaces. A railway is about to be made from the mines to 
the Ancholme (navigable for vessels of 100 tons), and another to the Trent 
My employers have specimens of the ironstone and of the pig iron, which 
have been greatly admired by iron merchants who have seen them. 

If more exact information is desired, a letter addressed to Mr. James 
Sherwood (agent to R. Winn, Esq.), Appleby, near Brigg, will meet with 
prompt attention. Having been some years a resident at Northampton, I 
shall be glad to give Mr. Brown, as a townsman, any information he may 
require. E, THompsoy. 

Ancholme Ironworks, Brigg, February 11th, 1860, 

P.S.—There has also been ironstone found at Kirton, in Lindsey, about 
eight miles fror: here, in another direction, but I cannot give you much in- 
formation resp..iing it, excepting that Messrs. Robey and Oakey, mining 
engineers, have leased some of it. It also lies at a greater depth below the 
surface, so that shafts will have to be sunk. 


MEETINGS NEXT WEEK. 
InstituT1onN oF Crvit Ena@tnegns, Tuesday, February 21st, at 8 p.m.— 
Discussion upon Mr, Longridge’s paper, ‘*On the Construction of Artillery 
and other Vessels, to resist great internal Pressure.” 
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LARGE RIVER STEAMBOATS, 

WE described a year ago a large shallow draught steam- 
boat built in the Thames for the navigation of the Indus, 
Although drawing less than 2 ft. of water, this craft was 
200 ft. long, and 38 ft. wide. Another boat, for the con- 
veyance of troops upon the Indian rivers, is now being 
constructed at Stockton. ‘This vessel is considerably larger 
than those sent out for the Indus Steam Flotilla, being 375 ft. 
long, 46 ft. wide, and 5 ft. deep. The builders of this craft, 
ambitious, perhaps, for a little notoriety, allow it to be 
designated as “the largest river steamboat in the world.” 
The parade, indeed, which has been made in this respect is 
something remarkable, and all the great ships on record, 
from that owned and navigated by Noah, down to the huge 
craft in which the fortunes and misfortunes of the Great 
Ship Company are embarked, have been referred to in 
turn to show that, if the new boat was not as large, she is 
at all events a very large boat for her size. The mere 
dimensions of a steamboat are nothing to boast of, and for 
this reason we may as well state that the Americans have 
many river steamboats very much larger than the craft 
being built on the Tees. The New World, for instance, 
which is strictly a river boat, running 150 miles inland, is 
468 ft. long over all, 50 ft. beam, 85 ft. wide on deck, and 
11 ft. deep, drawing 5 ft. 6 in. of water, Great numbers of 
the American river boats, built several years ago, are from 
300 ft. to 375 ft. long, and with a breadth of beam of from 
38 ft. to 40 ft. their width on the main deck is from 
65 ft. to 75 ft. There is, at least if we are to accept the 
arguments of the advocates of vessels like the Great 
Eastern, a superiority in long keels and wide beams, and 
for this reason we wish that the dimensions of large 
steamboats, already at work, were more generally known, 
inasmuch as our builders might then give us something 
better adapted to the wants of our river traffic. ‘To one 
who, after having once enjoyed the magnificent accommo- 
dations of an American river boat, is compelled, perhaps 
daily, to ride upon one of the diminutive and uncomfort- 
able steam craft running above bridge, it is provoking to 
find a moderate-sized steam flat-boat magnified to “the 
largest river steamboat in the world.” e can fancy, 
too, the contempt with which the New Yorker or the 
Mississippian would overhear such a boast, and the 
supreme exultation which he, in common with all 
Yankeedom, would experience in this fresh confirmation of 
the well-known and universally admitted fact, that Jona- 
than whips all creation! Not content, however, with 
ag the feet and inches of this new leviathan of the 

ees, the Stockton press proceeds to institute comparisons 
between its length and that of the “ Pennsylvania” and 
“Great Republic,” which are classed among the “ great 
ocean steamers, ‘floating full many a rood’ on the wide 
expanse of waters.” The only ocean craft named Pennsyl- 
vania, of which we ever honk, was a sailing ship of war in 
the American navy; and the Great Republic was (for she 
was burnt soon after being finished) a very large sailing 
clipper. We ae as well speak of one of the rafts 900 ft. 
by 250 ft., and drawing 3 ft. of water, which were once 
floated down the Rhine, or of the Liverpool landing stage 
500 ft. by 80 ft., as “great ocean steamers,” with which to 
compare the new floating monster which is to hail from 
Stockton. 

We have for a long time been in want of large light 
draught boats, and for this reason frequent attempts have 
been made to direct the attention of engineers to the 
American mode of stiffening shallow hulls. That the 
system of arched deck girders is known to our steamboat 
builders we do not doubt, but they have been slow to 
adopt it, and the new Stockton boat is, perhaps, the first 
instance of its application in this country, Judging from 
the published description of this craft, the mode by which 
the hull is stiffened is entirely original with the Tees’-side 
engineers. The local jo exclaims, “ ‘ How,’ it may 
be asked, ‘is it possible to conceive of so extraordinary a 


structure ever being rendered capable of bearing the 
weight in its centre, of furnaces, boilers, and engines, &c., 
requisite for its propulsion ; much less of its being adapted 
to effect the safe transport of any kind of material for any 
human a ma This, you perceive at a glance, is the 
grand problem the designer has had to work out; the 
shoalwater leviathan is the attempted solution of that 
problem. First of all, lightness had to be secured. Well, 
in order to this end, not only is the vessel flat-bottomed : 
she is entirely constructed of steel-plates, of exceedingly 
fine quality, and so thin that they weigh only about 5 1b, 
avoirdupois to the square foot ; and—so perfectly has this 
part of the conditions of her future navigation been 
secured—it is confidently calculated that the vessel (when 
fitted up, with her engines, &c., and having on board 
all requsite fuel, food, &c., with 800 military men, besides 
their officers and the ship’s crew, with accommodation, 
which might serve as a model for em I a barracks) 
will not have more than 2} ft. draught of water! 
The entire tonnage of the vessel will be only 1,000 tons; 
and her total weight of material does not exceed 270, the 
plates used in the construction of her keel strake (7 1b.), 
and girder strake (15 lb.), being the only plates used of a 
weight exceeding that already mentioned —é lb. to the 
square foot. But strength also was involved in the pro- 
blem; and to give any adequate notion of the multiplicity 
of ingenuities that have been resorted to to secure the 
wonderful cohesion that has been effected in this respect, 
is, we fear, beyond the compass of a newspaper paragraph. 
To appearance, the whole work is one of gossamer light- 
ness, and yet of Herculean tension and resistance. One 
prominent feature in her construction, introduced to secure 
this remarkable result, is the introduction of two enormous 
girders, one on either side, forming equal segments of a 
circle, and springing to a height in the centre of 18 ft. 
from what, in reality, are the bases of the whole—two 
parallel straight girders, forming parallel keelsons, The 
segmental girders spoken of rise 13 ft. above the level of 
the deck, and nearly 16 ft. above the water line; and the 
whole of the interspace between the segmental arc and the 
framework of the deck, and also between the latter and 
the girders which form the keelsons, is strengthened by a 
series of elaborate vertical and diagonal trusses, the com- 
binations of which form the secret of the entire design. 
Much of the requisite offices and other accommodation of 
the ship is here provided, these subsidiary structures being 
so arranged as to multiply the trusses of the architect, so 
as to check every possible strain. Here also, extending 
over a length of 126 {t., is the engine and boiler compart- 
ment of the ship, flanked on either side by her paddle- 
boxes. It is to this part of the work, now rapidly ap- 
proaching completion, the attention of visitors, who wish 
to carry away with them any appreciation of the merits of 
the structure, should be especially directed. The introduc- 
tion of the circular girders appears rather to have added a 
new grace, than sacrificed anything of elegance to the 
strength which it has obviously secured.” 

The identical arrangement adopted for stiffening the 
new troop-ship has been common on the American lakes 
and rivers for many years ; and a large ocean steamship, the 
Ocean Queen, which was running all last summer between 
Havre, Southampton, and New York, has just such “ enor- 
mous segmental girders,” with the exception that they are 
constructed of wood instead of iron, 

The adoption of these arrangements is creditable to the 
designers and builders of the new craft, and may open the 
way toa general improvement in our river-boat construc- 
tion. 

We cannot but think, however, that the paddle-wheels, 
which are only 23 ft. in diameter, are much too small for 
such a vessel; not only too small for any considerable 
speed, but too small also for the useful development of the 
at ed of the engines. The Indus boat, sent out last year, 

ad very small wheels, which appeared to churn the water 
at a great disadvantage, consuming nearly 700 indicated 
horse power in propelling the boat at a speed of only 
13 miles an hour. Although the hull was of a very bad 
form for speed—a defect for which we could see no reason 
—its immersed mid-section was only 70 square feet. The 
pone ‘boat, which has, we hope, much better lines, is to 

ave 104 square feet of immersed section, and is expected 
to go at 13 miles an hour only with 800 indicated horse 
power. For such a boat, wheels of 35 ft. in diameter, with 
a corresponding stroke of piston, would give a much better 
result, after making all allowances for increased weight. 
The American boats have generally 36 ft. to 40 ft. wheels; 
the New World has 44 ft. 6 in. wheels, and some of the 
boats on the Western rivers have 46 ft. wheels. Whatever 
may be said of the convertibility of pressure and velocity, 
a moderate-sized steamboat, with 23 ft. wheels, can no, 
more go at a speed of 18 miles or 20 miles an hour than a 
locomotive, with 4 ft. wheels, is likely to run at the rate of 
a mile a minute. 

The new “ troop-ship” is, we hear, to be sent to London 
in pieces and re-built on the Thames, where our metro- 
— engineers will have an opportunity of witnessing 

er performances, 


LOCOMOTIVE ENGINES. 

Ir has been a long time since any wide mechanical interest 
has attached to the construction of locomotives, Years 
ago, there were contradictory opinions and animated dis- 
cussions as to Mr. John Gray’s revolutionary doings on the 
Liverpool and Manchester line. Valves, with a lap of 1 in. 
on each end, were then looked upon with suspicion. There 
were the partisans, too, of the inside bearing system, and 
others there were who held out for the outside bearings. 
The Stephenson “long boilers” were favourite subjects of 
comparison with Bury’s short tubes, and the link-motion 
was a sfill earlier novelty. Then we had Mr. Bodmer 
and Mr. Heaton lecturing us on counter-weighting ; and the 
first-named —- had original views as to 

cylinders and short strokes. Mr. Crampton, too, struck 
out a new path sometime about 1848. These and 








other reformers divided the attention of our mechanical 
engineers, and there was no want of interest in the discus- 
sions which prevailed. But this period appears to have 
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gone by, and hardly more thought is now bestowed apon 
railway engines than upon spinning frames or calico print- 
ing machines, which are looked upon as having been prac- 
tically perfected years and years ago. We have heard 
something, it is true, of “coal-burning engines,” but rail- 
way managers and the public are finding out that any 
engine may become a coal-burning engine by making a 
trifling addition to or alteration in the fire-box. Whilst 
Messrs. Stubs and Gryls, Dewrance, M‘Connell, Beattie, 
and many others were torturing the locomotive boiler into 
all conceivable shapes, a simple plan of introducing and 
dividing fresh air among the gases in the fire-box was 
found to practically settle the whole question. In this par- 
ticular Mr. Clark appears to have stolen a march upon 
all the inventors in the smoke-burning line, who have been 
fumbling at, without mastering, the matter of burning 
coal in passenger locomotives. 

Yet, as our railway engines are now constructed, from 
30 tons to 40 tons are carried to develope an amount of 
adhesion which from 12 tons to 20 tons weight ought to 
give. The rest is literally and actually dead weight. Of 
all railway rolling stock, locomotives and tenders cost the 
most for moving about. The moving friction of a loco- 
motive, with its pistons, valves, double journals, guides, 
pumps, eccentrics, &c., is far more than the mere rolling 
resistance of the same weight of carriages. And from 
the want of strict economy in generating and working the 
steam we are still viel to provide and drag about a 
lumbering tender, just to carry a ton or so of coal 
and 6 tons or 6 tons of water. Of the entire average 
weight of a passenger train upon an English railway, 
the engine pal tender form about one-half; and the power 
pene, a in driving them, whether their mere work- 
ing friction be regarded alone, or together with their 
gravity upon inclines, is more than one-half of the total 
power exerted. We should say, at least 12 Ib. of fuel are 
expended on the average, per train mile, in getting the 
engine and tender over the line. Of the wear and tear 
produced upon the line, the engines and tenders may be 
safely considered to produce about one-half; since they 
exert, very much more destructive effects in proportion to 
their weight, than the rest of the rolling stock. The 
weight of an engine is concentrated generally upon six 
points only, 6 tons being a common, and 7 tons or 8 tons 
an occasional weight on a single driving wheel. 

Whence this great weight? If one-half of the resistance 
of an entire train is concentrated within the engine and 
tender, one-half of the power of the engine is exerted and 
one-half of its weight is involved in moving itself about. 
If its resistance were less, its necessary weight would be 
less, and, conversely, if its weight,were diminished, its re- 
sistance would be also diminished. 

If the best were made of our permanent-way, so as to 
reduce the resistances as low as possible, and if full ad- 
vantage were taken of the steam after it is once raised in 
the boiler, our locomotives might be worked, we have no 
doubt, with an average of 3ths ton of coal and 3 tons of | 
water an hour. Th's supply ought certainly to be carried | 
on the engine itself, which would still be heavy enough for 
adhesion even without the weight of the fuel and water. 
The tender with its 8 tons or 10 tons of weight is thus 
replaced by a light coal box and water tank on the engine. 
An improved practice by which the tank engine may be 
made generally available, where tenders are now used, 
should henceforth be the common object of attainment 
among permanent-way and locomotive engineers. 

As now made our locomotive boilers are of great weight. 
That costly affair, a 4 in. copper fire-box with a Z in. tube 

late, is a ponderous load. With coal, iron appears thus 
ar to answer a better purpose than copper, and steel is 
even better, and is now hardly dearer than iron. Mr. 
Fairbairn has proved the stayed sides of a locomotive 
fire-box to a pressure of 1,625 lb, per square inch, 
and we see no reason why, whilst the American 
makers almost universally employ } in. plates for their 
fire-boxes, we cannot at least obtain satisfactory 
results from steel of that thickness. But even for the 
waist of the boiler great quantities of 4 in. iron plates, 
made in England, are worked into American locomotives ; 
and here again } in. steel would serve at least as good a 
purpose as the ,%, in. and } in. iron now employed. The 
Americans do not generally make good jobs wit brass 
tubes when set in their 3 in. iron tube plates. Copper 
tubes, which will bear caulking, are for this reason gene- 
rally preferred by American makers. ‘The calculated 
bursting strain of a 48-in. boiler, of 4-in. plates of average 
quality rivetted in the ordinary manner, would be about 
300 lb. per square inch; but, if steel were employed, the 
strength would be at least equal to a pressure of 450 !b., 
whilst with welded joints, as made by Mr. Hackworth 
some years ago, and more recently by Mr. Bertram, of 
Woolwich, the strength of a 48-in. boiler made of }-ia. 
plates might be equal to a pressure of at least 600 1b. 

Whatever may be said of inside cylinders, we think it cau 
be demonstrated that they possess no advantages which 
may not be had with outside cylinders, whilst the former 
involve very much greater weight. There is not only the 
extra weight of the cranks as compared with straight axles, 
and the extra weights of the attached parts as the connect- 
ing rods and eccentric rods, with the increased counter- 
weight required, but the double frame with inside and 
outside journals pertains exclusively to the inside cylinder 
arrangement. Outside-cylinder engines, at least, have not, 
we believe, been fitted up with complete outside framing 
since Messrs. Forrester and Co.’s engines made their appear- 
ance several years ago. Messrs, Beyer, Peacock, and Co,(and 
a few others, perhaps), have, it is true, dispensed with the 
outside journals for the driving wheels of passenger 
engines; bat generally the double frames, and the in- 
creased height and weight of the boiler fastenings, form, 
together with the other extra weight already mentioned, 
a heavy load in the inside-cylinder arrangement. 

With a reduction of the weight of the boiler and 
framing, the engine would not be too heavy when carry- 
ing its supply of fuel and water with it, and it would at 
the same time still be heavy enough for adhesion when 
this supply was exhausted. , 


The American arrangement of locomotive is the lightest 
for its power of any that is made. But the Americans 
throw away all the advantages thus gained in keeping to 
clumsy cast-iron wheels, the castings alone of the coupled 
driving wheels of a passenger engine weighing from 3 tons 
to 4 tons. These heavy wheels crush out tyres, and hence 
four flanged tyres of from 2} in. to 3 in. in thickness are 
nothing uncommon on 26-ton passenger engines. These 
tyres will weigh, say, 1} tons, whilst the Bowling Ironworks 
have actually made a considerable quantity of 33 in. tyres 
for one American line! The American engine often has 
two large and heavy domes, with stout cast-iron bases and 
covers. The chimney for the wood-burning engines is of 
considerable weight, and it has a heavy cast-iron base. 
| The outside-cylinder engines generally have a casting 
| weighing from 1,000 Ib. to 1,400 Ib. for fastening the 
| eylinders. Then there is the engineer’s house (which 
is a tolerably substantial edifice), and the bell and frame 
often weigh 300 Ib. altogether, whilst some of the 
heavy be oll “cow-catchers” weigh half a ton. 

The necessity for a tender is a reproach upon our modern 
locomotive practice, especially when, as on the Great 
Northern line, the engine is loaded with a massive cast- 
iron foot-plate, with the avowed object of obtaining weight 
for adhesion. When this matter is earnestly taken up, we 
believe means will be found for dispensing with several 
tons of useless load, so as to bring the weight of the coal 
and water upon the driving wheels, and that without 
making the engine heavier than it now is apart from the 
tender. 





THE WINANS STEAMER, 


SHARING the general fate of cigars, the cigar-steamer has 
had a good deal of puffing, and is likely, we should say, to 
end in smoke, without setting the Atlantic on fire. The 
American papers have had some vigorous whiffs at the 
“ parabolic spindle,” which does not, however, appear to be 
just the thing, inasmuch as the ead fumes waited to our 
shores, although slightly narcotic, lack the genuine flavour. 
We caught a capful of this smoke last week, in an odd copy 
of the Scientific American, and our first thought was to have 
it let in upon a meeting of the new Institute of Naval 
Architects, to see what they could make of it. We are not 
sure, though, that they would appreciate our zeal in the 
matter, and we dislike being officious. 

When Mr. Ross Winans first launched his new craft 
from the banks of the Patapsco, it was as near like a cigar in 
shape and proportions as anything that the tobacco-trading 
people of Baltimore could think of. It was 16 ft. in dia- 
meter in the thickest part, and 180 ft. long, A broad 
bandage about the middle broke its otherwise regular 
outline, and suggested the idea that the manufacturer had 
perhaps first made a couple of cheroots, but thinking better 
of it, had united them at their thick ends, that there might 
be no mistake on the part of people who never will learn 
at which end of a cheroot they ought to begin. Mr. Winans’ 
bandage, or whatever it may be, was, however, a contrivance 
for holding the two halves of his vessel (otherwise com- 
pletely separated) as well as might be together. Dropping 
the figure of the cigar, the vessel was to be propelled by 
an annular screw at the middle, and hence the bandage 
surrounding the projecting blades was half as large again 
in its diameter as any part of the hull within it. As it 
was not intended that, when power was applied, the pro- 
peller should remain stationary and the boat revolve upon 
its axis, ballast, or something answering the purpose, was 
stowed along one side of the interior, and this side, no 
doubt, became conventionally known as the bottom. Upon 
this bottom the affair took a determinate character as a 
floating vessel, to be propelled by steam power. Thus 
brought into the category of steamboats, the cigar craft 
became amenable to the laws upon which the resistance 
and stability of steamboats depend. It was an iron boat, 
of which the length was 114 times the breadth ; a propor- 
tion considerably higher than that existing in any other 
steam-vessel now afloat. The form of the bottom, as taken 
at any cross section, was everywhere the segment of a 
circle—the form of the part out of water having nothing 
to do with the resistance of the part in the water. Conical it 
was, too, or very nearly so, all the way from the middle to 
either end. The displacement was something like 200 tons ; 
immersed mid-ship section, less than 100 square feet. ‘The 
frictional surface of the hull, immersed 8 ft. deep at 
the middle, was about 2,500 square feet; whilst the 
friction of the water through the ring around the pro- 
peller, as well as the friction of the propeller itself upon 
the water-tight joints in which it worked, would be beyond 
calculation. If a bottom of the form adopted in Mr. 
Winans’ boat would give less resistance for a given dis- 
placement than one of the ordinary form, and with a level 
keel, there would even then be no reason for cooping in 
the deck and imprisoning the passengers and crew by a 
duplicate bottom levestal over the top. The resistance 
through the water is not lessened by anything in the form 
of that part out of water, and the weight of the iron em- 
ployed to complete the circular form is so much dead 
weight, and represents so much material thrown away. 
But Mr. Winans had opinions of his own. It was his 

rand object to pierce the waves, not to mount them, or to 

buffetted by them. It was to go through great ridges 
of waves that the deck was roofed in. Here was an idea. 
The boat was to maintain an even keel, whilst the billows 
were rolling, perhaps, over the tops of her chimneys. 
It might occur to practical minds that the gravity by 
which a steamboat would go through rather than over a 
wave might unfortunately send her on her way to the 
bottom. We have always been led to suppose, that however 
high a wave might rise, a buoyant vessel would mount it, 
and that to go through it would require something in the 
“art of sinking” which a craft intended to float ought 
not to possess. But, supposing the cigar went through the 
wave—or, for that matter, a corrugation of waves, extend- 
ing over 3,000 miles—what then? We doubt if anything 
would be gained by piercing waves at 14 miles au hour, 
thereby increasing the midship section from 100 to 201 
square feet. What, too, would be the weight of water 
lifted, to allow the “parabolic spindle” to pass through ? 








We have, however, begun too soon. Mr. Winans’ boat, 
with 11: of length to lof breadth, was not the thing, and 
57 ft. were added forthwith. With 237 ft. of “keel,” the 
proportions became about as 15 tol. At14knotsan hour 
we are told there is now no ripple ; and the Messrs. Winans 
are “so thoroughly satisfied with the results of their ex- 
periments,” that they confess themselves all wrong by 
cutting their queer craft in two for the third time. The 
have not satisfied themselves yet, and so they wi 
now add 200 ft. length of cylinder amidships, add- 
ing 600 tons of displacement, and 5,000 square feet of 
frictional surface, to 300 tons and 3,000 or 3,500 square 
feet. This, we are naively told, is “to fit it up as a 
saloon,” &c. What is to become of her engines, which, 
against only 300 tons displacement and 3,000 square feet 
of frictional surface, only drove her 14 miles an hour? 
900 tons and 8,000 square feet will not go through the 
waves so easily. And how much coal will the cigar burn 
when exerting even 500-horse power? and how many days’ 
supply will it be able to carry, even when lengthened to 
437 ft., or to more than twenty-six times its diameter ? 

The Messrs. Winans will not have taught us much when 
they have shown that with such proportions of length to 
width, and with the nuisance of rivetting up the cabins 
and their occupants, they can go through the waves at 
14milesan hour. We prefer going over them at that speed. 

But how are the Messrs. Winans to build large steam- 
vessels on their plan? Will they obtain displacement with 
diameters of 16 ft., by running out to 1,000 ft., 3,000 ft., or 
even to two or three miles in length? Or will they increase 
the diameter of their craft, say to 40 ft., the screw being 
perhaps 60 ft. in diameter, and projecting 10 ft. below the 
bottom of the hull? Imagine the Great Eastern, which 
could not now enter a harbour of any depth less than 25 ft., 
loaded 5 ft. deeper, and then imagine her encircled with 
an annular propeller, with its lower edge 40 ft. deep in the 
water! 

This Baltimore craft, whose performances thus far appear 
likely to offset those of the famous Baltimore clippers, 
greatly resembles the New Zealander’s log. It is all 
length without diameter. If the Messrs. Winans, pére et 
fils, were engaged in an experiment, in which even their 
own trials had not proved them wrong, we should rejoice 
to find them persevering. As it is, their absurd project 
has long been the laughing stock of intelligent men, who 
can perceive the fallacy which it involves, even without 
the proof which the notable trial in Chesapeake Bay has 
afforded. Mr. Winans made his appearance thirty years 
ago, at Liverpool, with an impracticable railway axle- 
box, which Mr. George Stephenson pronounced the 
greatest mechanical absurdity up to that time produced ; 
and if we mistake not, the late Mr. Robert Stephenson, 
only a year or two ago, expressed a pretty strong opinion 
of the practical ignorance which could conceive such a 
contrivance. Since his invention of the ‘ cheese-box” 
axle-box, Mr. Winans has constructed great numbers of 
‘“‘camel-back” locomotives, which burn rather more than 
one hundred-weight of coal per mile, and he has fought and 
lost monster lawsuits, brought against half of the leading 
American railway companies, upon alleged claims of the 
invention of the “eight-wheeled car.” We fear Mr. 
Winans will succeed no better in ocean navigation, and 
that Parliament will have no occasion to abolish the duty 
of 9s. a pound on Regalias, in consequence of anything Mr. 
Winans may be prepared to send us in the Cigar Steamer 
line. 


PROGRESS AMONGST WORKMEN, 


WE have uniformly and earnestly advocated the more 
liberal and complete education of our workmen, as the only 
means of satisfactorily improving their condition and se- 
curing the permanent pre-eminence of our manufactures. 
We have avowed our confident belief, and have reiterated 
it again and again as occasion served, that the day was 
rapidly coming when qualities would be demanded of our 
artizans, by the pressure of foreign competition, that only 
a vast expansion and an unfettered use of national means 
of education could produce. We have lifted up our voice 
against that miserable nightmare of antiquated opinion 
which has robbed our educational efforts, thus far, of the 
greater portion of their heart, and, consequently, of their 
fruit. We have shown that a vast majority of those who 
have taken up the cry, “ Educate, educate,” do so with 
ruinous reservations, and that the miserable old figment 
of a past barbarism, that men should be educated according 
to their station, is still omnipotently operative in nearly all 
school managements, If our readers doubt this, we can only 
recommend them to try it. We will venture to say, that 
in the most progressive community in the United Kingdom, 
if in any popular school—say, one under the inspection of 
the Committee of Council—an earnest and liberal effort be 
made to give the very best and most liberal education to 
workpeople’s children that such a school can be made to give, 
at least nine-tenths of the advocates of popular education will 
look on the effort with distrust, or will feel it their duty to 
oppose it with all their power. We are sorry to say we 
have found the clergy, at least in one typal instance that 
has come specially under our notice, taking the lead in 
such opposition. The initiatory efforts of the earnest 
educators of the working population were here impeded 
by all possible obstacles. The bone of religious contention 
was thrown into the arena, and when without effect, the 
new school was branded as the “ infidel school,” with the 
charitable hope that the old proverb relating to dogs of 
questionable reputation might be illustrated by another 
* modern instance.” This being ineffectual, a rival 
“national” school was established, which went to safe 
lengths only in the enlightenment of its pupils, and salted 
even that modicum of “ secuiar knowledge” with a whole- 
some infusion of “the religious element.” Earnestness, 
however, carried it against “ the parochial schools,” whose 
benches remained thin and popularity low. The reverend 
defamer in-chief, now by the way an ornament of the 
episcopal bench, then opened fire trom his pulpit, and ex- 
sed “ the rottenness” of the “ infidel school’s” principles. 
‘his in infinite variety and éver widening area, this in 
multiplying ratio and intensifying virulence, is the fate of 
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every attempt to do for our workmen’s children what the 
exigencies of their case demand, and what the country ts 

ing quite sufficient to accomplish, if the means were 
Coertily employed. 

We are very glad to see this question is beginning to 
attract public attention, and in its more practicable and 
telling forms, At a recent discussion at the Clerkenwell 
Horological Institute, on the relative merits of the English 
and Swiss systems of watchmaking, Mr. Bennett, the 
eminent watchmaker of Cheapside, enforced the necessity 
of better education for the English workman to enable him 
to compete successfully with the Swiss artizan. He stated 
that every watchmaker admitted the number of watches 
manufactured in Switzerland was so overwhelming as to 
swamp the sale of second and third-class English watches 
in every principal town in England. 

“He had taken some pains for years to make known the 
principal causes that had led to this most unsatisfactory result 
in our watch manufacture. Apart from the better system 
adopted in Switzerland, and the extensive employment 
there of female hands, he held that their admirable system 
of general education was at the very root of the matter. 
The Swiss belief for years past had been, that, to obtain 
perfect work, it was first absolutely essential to perfect the 
workman. They could not expect workmen to adapt them- 
selves readily to the altered requirements of the public taste 
here and abroad without a high degree of cultivated intelli- 

nce. Ignorance was opposed toall change, because it was 
unable to see how to effect it without personal injury to the 
workman who had been brought up by mere rule of thumb. 
Thus we find a system adopted throughout the mountain 
watchmaking districts of Switzerland which provided all 
the machinery of education for even the smallest parish, 
and to which it was compulsory that every child of every 
class should give his or her attendance. Half the expense 
of this national system was drawn from the federal funds, 
half the rest from local taxation, leaving only the remain- 
ing fourth to be found by the parent, which left him to 
make a payment of but about 30 francs a year for each 
child’s education. In case of a widow’s poverty even this 
fourth was remitted ; and in certain districts, in the case of 
a poor parent to whom the child’s labour would be 
remunerative, the local authorities actually paid to the 

arent a sum in lieu of what the child would have earned. 
Nor was this education limited to the bare rudiments of an 
English common school system, but the knowledge and 
practice of mathematics, of a foreign language, and the 
elements of natural philosophy, embracing mechanical 
science, were ably and effectually taught, as well to girls 
as boys. Beyond this a pons regard was paid to the 
cultivation of all that would refine the taste or elevate the 
character of the future man or woman. ‘Thus vocal music 
was taught from notes for half an hour morning and even- 
ing, daily ; and every school was made a school of design 
where the knowledge of drawing and a taste for art, were 
systematically imparted to every child. Who could wonder, 
then, that Swiss watches were found, not only cheaper in 
cost, but immensely distancing our own products in beauty 
and elegance ?” 

We venture to say that every intelligent man will, ere 
long, take the same view of this question, and own the 
imperative need of more and higher education for our work- 
men, if we are to keep our position in the race of manufac- 
turing progress. Brute force must, ere long, be left 
entirely to brutes or mechanical power, and the intelligence 
of the workman will be the main thing that will render 
him valuable, and its highest development the only means 
of realising his highest worth. Even rules of thumb must 
give way to well educated perceptions, and manysided, 
well trained adaptability. 

And we can do ali this at once by means of our “ English 
common schools ”—as Mr. Bennett somewhat significantly 
calls them—if the public will awake to the necessities of 
the case, and stir up school managers to the zealous perfor- 
mance of their duty. We can even, with our present ap- 
pliances, carry our popular education as far as Mr. Bennett 
represents that of the Swiss to go, and ata much cheaper 
rate to the workman’s child. We say it can be done be- 
cause we know one or two cases in which it already is done 
—where the curriculum is even more extensive than in the 
Swiss school, and the payment less to the parent in ordinary 
instances. We can find one or more “ English common 
schools” that afford to workmen’s children, for an average 
payment of fivepence weekly, a thorough English education, 
with two foreign languages, drawing, music from note, a 
pretty extensive mathematical training, and the elements of 
natural philosophy. We confess, these are the institu- 
tions that have encountered, defied, and, to a good extent, 
put down the prejudices that lie in wait for all educational 
innovators. Unfortunately, they are exceptional; but they 
need not be. If the English public would awake to the 
vital importance of this great question, and bring the 
needful pressure to bear on school managers, schools quite 
up to the Swiss standard would spring up everywhere. 
‘That most offensive of all epithets, “ charity-school,” would 
then soon fall into desuetude, and education, as far at least 
as all its practical bearings went, would become a pure 
matter of national business, instead of being a nauseous 
compound of cant and proselytism, with a very small 
residuum of useful and really valuable knowledge at the 
bottom. 








SreaM AND SAILING Suips.—From a return just made to the 
House of Commons it appears that at the present moment there are 
48 screw ships of the line, 25 frigates (screw), and 9 paddle frigates, 
9 screw block ships, 16 corvettes (screw), 45 screw and 35 paddle 
sloops, 169 screw gun-vessels and gunboats, 8 screw floating 
batteries, 18 screw and 43 paddle transports, troopships, tenders, 
yachts, &c., and 4 screw mortar ships and floats afloat, making 345 
screw and 111 paddle ships, and giving a total of 456 vessels, 
There are also 11 ships of the line, 9 frigates, 4 iron-cased ships, 5 
corvettes, 15 sloops, 23 gunboats, which are either undergoing the 
process of conversion or are being built. Of effective sailing ships 
of the line we have 15 and 22 frigates, of which 12 and 6 are respec- 
tively fit to be converted. In addition to these there are 22 sloops 
and 84 mortar vessels and floats still propelled by sails; making a 
= total of 666 steam and sailing vessels, of which 599 are now 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 





*.* Ponceot’s Parent, No. 1636, 1859.—Sir,—In Tur Enat- 
NEER of the 27th ult., in referring to the specification of patent 
No. 1636, in my name (communication from D’ Hennin, Ponceot, and 
Bloisbluche), you stote that the application was not proceeded with. 
This is an error; the patent was duly carried to the seal. As the 
inaccuracy I have alluded to might lead to important and unpleasant 
results, 1 should be very much obliged by your kindly correcting the error 
in your ensuing number as prominently as may be. ‘The patent refers to 
the manufacture of over-shoes and like articles from gutta-percha and 
— materials. —M. Henry.— Fleet-street, London, February 4th, 
1860. 





Grants of Provisional Protection for Six Months. 

2228. ALEXANDER SouTHWOOD STOCKER, Birmingham, “ Certain improve- 
ments in the manufacture of articles to be affixed to boots and shoes, and 
to the feet of animals; also applicable to chain links, washers, and other 
suitable articles, and in the dies to be used therein.”—Petition recorded 1st 
October, 1859, 

22. Epmunp Tuomas, Saint Mellons, Monmouthshire, ‘‘ A self-acting water 
gauge for steam boilers with a regulator for the feed.”—/Petition recorded 
4th January, 1860. 

60, Joun Amprose Correy, Providence-row, Finsbury, London, ‘ Improve- 
ments in obtaining and applying motive power by means of ponderous 
bodies.”— Petition recorded 9th January, 1860 

70. Wituiam Corron, Loughborough, Leicestershire, ‘ Improvements in 
machinery or apparatus employed in the manufacture of looped fabrics.” 

77. Wiu1am Epwakp Newton, Chancery-lane, London, *‘ Improved appa- 
ratus for moulding candles.”—A communication from Henry Ryder and 
Horatio Leonard, New Medford, Middlesex, Massachusetts, U.8.—/elitions 
recorded 11th January, 1860. 

84. WILLIAM Sinnock, Brompton, Kent, “ Improvements in the arrange- 
ments of apparatus for the manufacture of hempen or other fibrous 
covered insulated wires for submarine telegraph cables.”—Petition recorded 
12th January, 1860. 

110. FRepeRicK THomMAs ALDRIDGE, Great Dover-street, Southwark, ‘ An 
we soft waterproof cloth hat.”—Petition recorded 16th January, 


136. THomas Curtis and Jonatnan Haton, Leeds, Yorkshire, ‘‘ Improve- 
ments in machinery to be used in finishing cloths or fabrics having nap 
or pile on their surfaces.”—/etition recorded 19th January, 1860. 

152. Henry WALKER, Gresham-street, London, ‘‘ Improvements in putting 
up or packing needles and other small articles.” 

164. Joun WiLLIAM Scorr, Worcester, ‘‘ Improvements in plates for attach- 
ing buttons to garments and other articles, in button shanks and in 
buttons.” 

156. WiLLIAM EpwarD Gengr, Wellington-street South, Strand, London, 
**Improvements in retorts for the distillation of bituminous schists,”— 
A communication from Jacques Antoine Gossot, Epinac, France. 

158. Octave Vivier, Birmingham, ‘‘ Improvements in keyless watches,” 

162. ALEXANDER Mc DouGaLL, Manchester, ‘‘ Improvements in the prepara- 
tion of materials used for sizeing, dressing, or finishing yarns or threads 
and woven fabrics, applicable also to sizeing paper.” — Petitions recorded 21st 
January, 1860. 

164. Francois Josepn Ferry, Rupert-strect, London, ‘* Improvements in 
harnessing horses or other animals to carriages or vehicles.” 

168. ALFRED VINCENT Newton, Chancery-lane, London, ** Improved appa- 
ratus for regulating the delivery of yarn from yarn beams.”—A communi- 
cation from Luther Robinson, Boston, U.S. — Petitions recorded 23rd 
January, 1860, 

170. Joun AppiEny, Manchester, ‘‘Improvements in arrangements for, 
and in the manner of, bossing or finishing the surfaces of woven 
fabrics, to produce thereon certain appearances, designs, or patterns.” 

174. CHARLES HoLLoway Rexp, Sunderland, Durham, “ Certain improve- 
ments in the construction of anchors.” 

176. Epwarp JoserpH Hvueurs, Manchester, ‘Improvements in the manu- 
facture of certain colouring matters by the oxidation of salts of aniline 
and other salts of a similar nature."—A communication from Paul 
Depoully and Charles Lauth, Clichy, France. 

178. Timoruy Harrineton, Gracechurch-street, London, “ Improvements 
in steam engines and boilers.” 

180. WALTER HULME and Tuomas DAvENrorT HuLME, Congleton, Cheshire, 
*‘Improvements in machinery or apparatus for propelling ships and 
vessels on the water.” 

182. JosepH Barrans, Caledonian-terrace, Queen’s-road, Peckham, Surrey, 
“* Improvements in steam boilers.”— Petitions recorded 24th January, 1860. 

184. EpwakD CHAMBERS NICHOLSON, Kennington-road, Surrey, “ Improve- 
ments in the production of colours for dyeing and printing.” 

186. Joun Dixon and Ropert Ciayton, Bradford, Yorkshire, ‘* Improve- 
ments in rolling and shaping iron and stecl for manufacturing railway 
wheels.” 

192. ANDREW Georcrk Hunter, Pentre Alkali Works, Flint, North Wales, 
** Improvements in the separation of sulphur from its combinations with 
certain metals.” 

194. Grorgk Rypgr, Park-street, Lenton, Nottinghamshire, and Joun Cuay, 
Butcher-street, Nottingham, ‘‘ A high-pressure stop valve or cock.”— 
Petitions recorded 2th Janvary, 1860, 

197. WILLIAM BrinpiEy, Queenhithe, Upper Thames-street, London, “ Im- 
provements in the manufacture of paper-board, known by paper-makers 
as ‘ middles,’ extensively used in the manufacture of boxes.” 

198. THOMAS Banks, Ipswich, Suffolk, ‘* Improvements in gas-pipe tongs.” 

199. ARTHUR CHARLES HeEmpEL, Ramsgate, Kent, ‘‘ Improvements in fire- 
escapes,” 

201. PeTer Errertz, Manchester, ‘‘ Improvements in machinery or appa- 
ratus for making bricks.” 

202. Tuomas WILLIAM PLUM, Blaenavon Ironworks, Monmouthshire, 
“Improvements in preparing and fixing iron and other metal plates to 
ships and other structures.” 

208. Jean Jacques Maursgr, Boulevart St, Martin, Paris, ‘‘ An insproved 
propeller applicable to various purposes.” 

204. WiLL1AM Epwarp NEwrTon, Scenery tne, London, ‘*‘ The manufacture 
of gold in a new form, and its use in such form for filling or plugging 
teeth.”—A communication from Alfred Joseph Watts, Utica, New York, 
U.S.—Petitions recorded 26th January, 1860. 

2¢8. {REUBEN SykEs and PHILEMon Sykes, Huddersfield, Yorkshire, ‘‘ Im- 
provements in machinery or apparatus employed in spinning, twisting, 
and roving wool and other fibrous substances.” 

209. FREDERICK WaLTon, Haughton Dale, Denton, near Manchester, 
“Improvements in the manufacture of varnish, and in treating oils ; also 
in the application of products obtained therefrom.” 

210, JEAN Pierre CLAUDE GuERariger, Boulevart St. Martin, Paris, ‘* Im- 
proved apparatus for splitting and preparing the cane for various 
purposes.” 

211. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in inkstands.”—A communication from Howell Evans and Henry Howson, 
Philadelphia, U.S. 

213. Joun Brieuam, Berwick-upon-Tweed, ‘‘ Improvements in machinery 
or apparatus for sowing or depositing seeds in land.” ; 

214. WititiamM Epwarp Newton, Chancery-lane, London, “ An improved 
folding frame, designed for umbrellas, parasols, tents, awnings, sun- 
blinds, and other analogous structures.”—A communication from L. K. 
Selden, Haddam, Middlesex, Connecticut, U.S. 

215. WiLtIAM Epwarp Newton, Chancery-lane, London, “ Improved ma- 
chinery for printing addresses on newspapers.and on wrappers or enve- 
lopes, also for punching or indentating wooden or other blocks or plates 
from which the addresses are to be printed.”—A communication from 
Robert Winslow Davis and Daniel Davis, Elmira, Chemung, New York, 
U.S.—Petitions recorded 27th January, 1860. 

216. JamEs NicHoLson, Middleton’s-buildings, London, “ An improved main 
cock or tap for regulating and indicating the supply of gas.” 

217. Joun Witkks, Tuomas WiLKEs, and GiLeert WiLKks, Birmingham, 
““A new or improved method of manufacturing wire for electric tele- 
graphs, and for such other uses as the same is or may be applicable to.” 

218, ALEXANDER Gray, Glasgow, Lanarkshire, N.B., “ Improvements in 
power looms.” 

219. James Lorp, Rochdale, Lancashire, ‘‘ Improvements in machinery or 
apparatus employed in the manufacture of cotton and other fibrous 
materials called ‘ roving frames’ and ‘doubling frames,’ ” 

220. CurisroruER NuGENT Nixon, Ramsgate, Kent, “‘ Improvements in the 
construction of mangles, the same being also applicable to other ma- 
chinery for the pressure of textile fabrics and other substances.” 

221. THomas Dunn, Pendleton, near Manchester, ‘improvements in 
machinery and apparatus for altering the position of locomotive engines 
and carriages, and for preventing injury and accidents on railways.” 

222. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Improvements 
in the steeling and cementation of metals."—A communication from 
Frangois Auguste Dufey, Paris. 

223. Joun Henry Jounxson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
= blowing engines.’—A communication from Edouard Frangois Fossey, 
aris. 

224. EpWARD CuAMBERS NicnoLson, Kennington-road, Surrey, “ Improve- 
ments in the production of colours for dyeing or printing.” 

225. RoperT Watson SavaGe, St. James’s-square, Westminster, “ Improve- 
ments in tidal ladders, and in steps for embarking and landing purposes.” 

226. JuLIUS JEFFREYS, Rich i, Surrey, “ imp its in sun-blinds,” 

227. Tuomas Bagnazas Dart, Tottenham, Middl » “Imp its in 
coating iron.” 

















228. Wituiam Epwarp Newton, Chancery-lane, London, “ Improved 
machinery for carding silk, silk waste, and ther filamentous substances.” 
—A communication from Antoine Louis Warnery, Paris. 

229. Evern Lano@en, Cologne, Prussia, ‘ Improvements in steam boilers 
and other furnaces,”— Petitions recorded 28th January, 1860. 

231. Henry Bossnarpt and Orro Dixeier, Paris, “ Improvements in 
machinery for treating cotton and other fibrous materials. 

232. Tuomas WALKER, Birmingham, “ Improvements in means for cleansing 
sewage and other waters.” 

233. Henry Hopeson, Ballyreine, Wicklow, and Paraick Mom Orang, 
wee Peat Works, Athy, Ireland, ‘‘ Improvements in manufactures from 
peat.” 

235. Joze Luis, Welbeck-street, Cavendish-square, London, “ Improve- 
ments in the apparatus for preparing and clarifying resinous substances.” 
—A communication from Dromart and Dusillol, Brothers, Paris. 

236. Georg Nurse, Pontymister, Risca, Monmouthshire, ‘‘ Improvements 
in the manufacture of tin or ‘ terne’ and galvanised metal plates.” 

237. Henry Epwarp Brown, Woolwich, Kent, “ Improvements in axles for 
carriages,” 

238. Epear Brooks, Birmingham, and Henry Waters, Smethwick, Staf- 
fordshire, ‘* New or improved machinery to be used in the manufacture 
of guns and pistols, and for shaping metallic and non-metallic substances 
for other purposes.” 

239. Josian Swain, Hyde, Cheshire, ‘‘ Certain improvements in fire-bars, 
and in the means of actuating or shifting the same.” 

240. Joun Henry Jonnson, Lincoln’s-inn-fields, London, *‘ Improvements 
in hot air engines.”"— A communication from Stephen Wilcox, jun., 
Westerley, Washington, U.S. 

241. BrNJAMIN MaTTHEWMAN, jun., Headford-street, Sheffield, Yorkshire, 
‘Improvements in pen and pocket-knives, scissors, and every other de- 
scription of cutlery.” 

243. WitutaM Epwarp Newton, Chancery-lane, London, “ An improvement 
in the construction of soldering irons.”—A communication from Maria 
Louise Burbank, Brooklyn, New York, U.S.— Petitions recorded 30th 
January, 1860. 

245. WiLuiAM Tait, Glasgow, Lanarkshire, N.B., “* Improvements in dis- 
tilling apparatus.”—A communication from Thomas Forrester McFarlane, 
Demerara, British Guiana. 

247. Leonarp AppLeton, Clarence-road South, Kentish-town, London, 
“ The arrangement and expeditious removal of patterns, invoices, letters, 
papers, &c., more particularly tailors’ patterns.” 

249, Tuomas Smit, Gloucester-terrace, Cambridge Heath, Middlesex, ‘‘ Im- 
——— in the manufacture of chenille, and in apparatus employed 
therein.” 

251. Groner Owky, Bedford-row, London, “‘ Improvements in rocking- 
horses, see-saws, and other analogous vibrating or oscillating contri- 
vances,” 

253. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘* Certain 
ments of machinery for forming slivers as they come from the carding 
engine into threads, and for winding the threads on bobbins.”—A com- 
munication from Louis Victor Lemaignen, Lisieux, France. 

255. Ricard Jonn Cour, Chepstow Villas West, Bayswater, Middlesex, 
“* Improvements in pencils and in holders for the same.” — Petitions recorded 
31st January, 1860. 

257. WiLuiaM Hartiry, Bury, Lancashire, “ Certain improvements in steam 
engines.” 

259. BenJaMIN Suaw, Wellington, Salop, “Improvements in stench traps, 
and in the cesspools or pits of sewers.’ 

261. ALEXANDER Stoppart, Tours, France, “ Improvements in submarine 
telegraphic cables.”—A communication from John 8, Davison, New Jersey, 


263. Grorgk Avevustus Huppart and Josern DuruAM Erskine Huppart, 
Brynkir, Caernarvon, ‘‘ Improvements in obtaining motive power.” 

265. WitttaM Epwarp Newton, Chancery-lane, London, ‘* lmproved appa- 
ratus for retarding railway carriages.”—A communication from Augustin 
Castellvi, Saragossa, Spain.—Petitions recorded 1st February, 1860, 


Inventions protected for Six Months by the Deposit of a Complete 
Specification 


266. Marc AnTuIne Francois Mennons, Rue de I’Echiquier, Paris, “ Im- 
proved machinery for stripping and extracting the filaments of textile 
plants, and applicable to the treatment of fibro-ligneous matters in 
general.”"—A communication from Adolphe Boyé, Paris.— Deposited and 
recorded 2nd February, 1860. 

278. Joun Grover, Weilington-street South, Strand, London, “ Improve- 
ments in amalgamating metals, or producing alloys.”—A communication 
from Johann Aich, Venice.—Deposited and recorded 3rd February, 1860. 

292. MARC ANTOINE FRANCOIS MgNNONS, Rue de |’Echiquier, Paris, ** An 
improved means of joining surfaces of leather.”—A communication from 
A. L. Dezaux-Lacour, Paris.— Deposited and recorded 4th February, 1800. 


Patents on which the Stamp Duty of £50 has been Paid. 

361. RicharD ARCHIBALD BRooMan, Fleet-street, London.—A communica- 
tion.— Dated 7th February, 1857. 

389. Joun Forrest Watson, St. John’s-square, Clerkenwell, London,— 
Dated 10th February, 1857. 

395. Henry HeALD and Axtnur Heap, Sabden, Whalley, Lancashire,— 
Dated 10th February, 1857. 

406. Groxore CuaprgLL Ports, New Oxford-street, London.—Dated 11th 
February, 1857. 

431. Joun Lawson and SterHen Corton, Leeds, Yorkshire,—Dated 13th 
February, 1857. 

467. Freperick Buanett Hoventon, Upper Gloucester-place, Dorset-square, 
Loudon.—Dated 17th February, 1857. 

385. AusTIN CuamBers, Canterbury, and WILLIAM HaRRIson CHAMPTON, 
Lynsted, Kent.—Dated 10th February, 1857. 

373. Joun Haxpine, Beeston Manor lronworks, Leeds, Yorkshire.—Dated 
9th February, 1857. 

379. : ULIAN Bgeanarp, Albany, Piccadilly, London.—Dated 10th February, 
1857. 

388. THOMAS FieLDINe JouNnson and Joun WiLL1aMs, Leicester.—Dated 10th 
February, 1857. 

394. Tuomas Howarp, King and Queen Ironworks, Rotherbithe, Surrey.— 
Dated 10th February, 1857. 

410. oe Husert Desvienes, Lewisham, Kent.—Dated 12th February, 
85) 


1857. 

416. WitLiAM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 12th February, 1857. 

518. WiLLiAM Gossage, Widnes, Lancashire.—Dated 21st February, 1857. 

424. Wituiam Ricuarpson, Ranelagh-grove, Pimlico, London,—Dated 13th 
February, 1857. 

414. Isaac BLACKBURN, Islington, London, and Ropert Buacksuarn, Edin- 
burgh.—Dated 12th February, 1857. 

653. Louis EMILE Ossian De@xanp, Paris.—Dated 25th February, 1857. 


Patent on which the Stamp Duty of £100 has been Paid. 
412. WitLiaAM Brivegs Avams, Adam-street, Adelphi, London.—Dated 17th 
February, 1853, 





Notices to Proceed. 

2228. ALEXANDER Sovruwoop Stocker, Birmingham, ‘‘ Certain improve- 
ments in the manufacture of articles to be affixed to boots and shoes, and 
to the feet of animals, also applicable to chain links, washers, and other 
suitable articles, and in the dics to be wsed therein.” 

2234. Joseru Wricut, Teesdale Ironworks, South Stockton, Thornaly, 
Yorkshire, “ Improvements in apparatus for raising water and minerals 
from mines, which improvements are applicable to raising and hauling 
weights generally.” —Petitions recorded Ist October, 1859. 

2237. Lovis Hennt Ionace LEMAIRE, Stamford-street, Blackfriars, London, 
**Improvements in the facture of ille.”— Petition recorded 3rd 
October, 1859. 

2250. Tuomas Cook, Coburg-road, Old Kent-road, Surrey, “ Improved tools 
for making screws,”—FPetition recorded 4th October, 1859. 

2255. JouN Suievps, Perth, N.B., “Improvements in jacquard looms or 
machinery for weaving.” 

2256. WiLLIAM Grorok SHARP Mockrorp, Upper Thames-street, London, 
“ Improvements in the manufacture of starch.” 

2260. Tuomas Henry Dopp, Bessborough-place, Pimlico, London, “ Im- 
provements iu portable apparatuses for the use of smiths, carpenters, and 
other workmen.” 

2261. Joux Scorr, Sunderland, Durham, “ Improvements in the manufac- 
ture of anchors.” 

2270. Groner Lone and James Arcuer, Landport, Hampshire, “ Imp 
ments in the manufacture of manure.”—/elitions recorded 5th October, 
1559. 

2274, Epwarp O’ConneLt, Bury, I hire, “ Impr ts in ap 
for supplying liquid nourishment to infants, invalids, and others, 
warming or heating the same.” 

2275. Guorek FaeeMaN and James Royse, Unsworth, near Bury, Lanca- 
shire, ‘Improvements in looms.” 

2250. ANDREW Hinp, High-street, Poplar, and Junius LowsgntHat, Little 
Tower-street, London, “ Improvements in the manufacture of pottery 
and china wares ""—A communication from Gustav Gumpel, Stobenstrasse, 
Brunswick, Germany. — Petitions recorded 6th October, 1859. 

2285. Gronok Lawkence Let, Holborn-hill, London, * Improvements in 
producing printing surfaces.”—Petition recorded 7th October, 1859. 

2200. Wittiam Dawson, Blackburn, and Tuomas SineLeron, Over Darwen, 
Lancashire, ‘‘ Improvements in apparatus applicable to looms for weaving.” 

2291. WititaM Intam, Newton Heath, Manchester, * I its in 
construction of railway turntables and cranes.” 

2296. Jamms Cuiups, Windsor-house, Putney, Surrey, “ Improvements in 
the manufacture of gums,” 
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2296. Henry Monument, Myrtle-street, Dalston, and Gzorcs Berry, But- 
tesland-street, Shoreditch, London, “ Improvements in apparatus for 
raising and moving earth, and other matters and bodies.”—Pétitions re- 
corded 8th October, 1859. 

2301. Grorck Wuits, Dowgate-hill, Cannon-street, London, “‘ Improve- 
ments in frames for spinning and twisting yarn of any description of 
textile materials."—A communication from’ Charles Leyherr, Leval, 
France.— Petition recorded 10th October, 1859. 

307. JoserH Louis TenTING, sen., Paris, ‘‘ improvements in the construction 
of buffers for railway and other carriages, applicable to other purposes 
where springs are employed.” 

2308. JoserH Louis TENTING, sen., Paris, “ Improvementsin the construction 
of the axles of railway and other carriages.” 

2311. Joun SmirH, Oldham, Lancashire, ** Improvements in breech-loading 
fire-arms and ordnance.”—/clitions recorded 11th October, 1859, 

2317. Georew Scott, Priory Cottages, Peckham, Surrey, ‘‘ Improvements 
in generating elastic fluids, and in the apparatus for that purpose ” 

2321. ZaccHEUS NuT?TaL., Stockport, Cheshire, ‘‘ Improvements in looms 
for weaving.” 

2329. Tuomas Barnasas Dart, Tottenham, Middlesex, ‘‘ Improvements 
in flexible valves.”—/elitions recorded 12th October, 1859. 

2344. Joun Vanuey, Radcliffe, Lancashire, and Jenemian Crowtner, Brad- 
ford, Yorkshire, ‘‘ Improvements in steam engines and boilers.” 

2347. Tuomas Koxsinson, St. Helen's, Lancashire, ‘“‘ Improvements in 
annealing or softening wire.”—Petitions recorded 14th October, 1859. 


lime or incrustation will accumulate on the sides of the boiler, which will be 
kept perfectly clean. The deposit on the bottom will be a kind of slush, 
which may be easily washed away by the blow-off cock. The princi 
basis of the extract of chesnut-tree being the gallic acid, he can employ 
any other vegetable containing this acid. 
1735. J. H. Jounson, Lincoln’s-inn-fidds, , “* Slide-valves for steam 
ines."—A communication.— Dated 26th July, 1859. : 
This invention relates to a peculiar construction and arrangement of slide- 
valve, applicable to steam or gas engines or apparatus, whereby the partial 
or entire neutralising of the pressure on the slide is effected, whilst facility 
is at the same time afforded for the combination with the slide of an expan- 
sion or “cut-off” valve. These improvements consist in the application and 
use of four or more rolling surfaces or partial rollers for supporting a por- 
tion of the slide, such partial rollers not —_ subject to any friction upon 
their axes, nor involving any increase in the length of the steam-chest. A 
sufficient portion only of the periphery of these partial rollers is left to 
allow of the full traverse of the valve, the remainder of the periphery being 
cut away so as to obtain greater ccmpactness. These partial rollers are 
guided and kept in position at or near their bearing points by suitable 
projecting grooved or channelled lips, and by pins passed through suitably 
formed slots in the rolling surfaces ; or the grooves or channels may be 
dispensed with, and flat-headed screw-pins used for keeping the partial 
rollers in position. The means above described for keeping the partial 


rollers in — may also be applied, if found desirable, to complete 
circular rollers. Another portion of this invention consists in so arranging 
an expansion-valve on the back of the supported part of the slide above 





2351. Freperick ALLEN LeioH, Mancl , *Impr ts in 
or apparatus for the manufacture of screws, bolts, and nuts.”—A com- 
munication from Richard Hartmann, Chemnitz, Saxony. 

2357. Joun Harcourt Brown, Abbey Mill House, Romsey, Hampshire, 
**Improvements in the preparation of gunpowder for loading ordnance 
and fire-arms.”—Petitions recorded 16th October, 1859. 

2363. WitLiAM Norton, Hollybank, Cavan, “ Improvements in kilns for 
drying grain.” —Vetiteon recorded 17th October, 1859. 

2393. CuarLes Cowrrk, Southampton-buildings, Chancery-lane, London, 
“Improvements in photographing on uneven surfaces, and in apparatus 
for that purpose.”— A communication from John Henry Pein, New York, 


8. 

2399. Joseru RanpaLL PaumMeRr, Newport-cottage, Old Ford, Bow, Middle- 
sex, “Improvements in the manufacture of printing ink, and paints, 
and varnishes, and also in the manufacture of lacquers, japans, and black- 
ing.” —Petitions recorded 19th October, 1859. 

2401, RICHARD ARCHIBALD BroomaN, Fleet-street, London, “‘ A cryptographic 
machine or apparatus for carrying on secret correspondence,”—A com- 
munication from Jules Frangois Victor Mouilleron, Paris, 

2403. FRANCOIS NIVELLE, Paris, “ Improvements in sewing machines.” 

2405. CuAKLES Hanson, Tottenham-court-road, London, “ Improvements 
in fire-arms and ordnance.”— Petitions secorded 20th October, 1359. 

2461, Ricuarp AxcuiBaLy BROOMAN, Fleet-street, London, ‘* Improvements 
in the preparation of red colouring matters or dyes.”—A communication 
from Messrs. Kenard Fréres, Lyons, France.— Petition recorded 27th 
October, 1889. 

2464. AURKLIUS Bruck Mircne.t, Birmingham, ‘ A new or improved pen- 
holder,”—Petition recorded 23th October, 1859. 

2523. EMILE ALEXANDRE Cucus, Boulevart St. Martin, Paris, ‘* Improve- 
ments in galvanising metallic wires.”"—Peduion recorded bth November, 
1859. 

2604. RicuaRD ARCHIBALD Brooman, Fleet-street, London, ‘* Improvements 

. in the preparation of red colouring matters or dyes.”—A communication 
from Messrs. Renard Fréres, Lyons, France. — Petition recorded 28th 
November, 1859. 

2847. WILLIAM Kopinson Crocker, Northumberland-street, Strand, London, 
“Improvements in cutting corks and bungs, and in apparatus employed 
therein.” — Petition recorded 14th December, 1859, 

23. Marc ANTONE FRANCOIS MENNONS, Rue de I’Echiquier, Paris, ‘ An im- 
proved fertilising compound for agricultural purposes.”—A communica- 
tion from Messrs. Charlies de Chauveau and Celeste Duval, Oran, Algeria. 
— Petition recorded 4th January, 1360 

63. Samuen Isaac, St. James’s-street, London, “ Improvements in over- 
coats, particularly adapted to military purposes.”—/’eliuwn recorded 10th 
January, 1360. 

94. AURELIUS Bruce Mircue.t, Birmingham, ‘ An improvement or im- 
provements in ornamenting brass knobs for doors, drawers, cupboards, 
and for other like purposes."—J’etition recorded 13th January, 1860, 

149, FERDINAND JEAN JOUBERT DE LA FETE, Porchester-terrace, London, 
**Improvements in reproducing photographic and other pictures, en- 
gravings, prints, devices, and designs, on the surfaces of glass, ceramic, 
and other substances requiring to be fired to fix the same thereon.”— 
Partly a communication from Henry Garnier, Rue Notre Dame des 
Champs, Paris,—Petition recorded 20th January, 1860. 

183. Isaac LowrmiaNn BeLL, Newcastle-on-Tyne, ** An improvement in sup- 
plying hot blast to furnaces.”—Petition recorded 24th January, 1800, 

185. Faepexnick Yates, Parliament-street, Westminster, ‘* lmproved appa- 
ratus for generating certain gases to be used as fuel, and as reducing 
agents in metallurgic and other operations, and improvements in furnaces 
to be heated and worked therewith.” 

194. Georoe Ryper, Park-strect, Lenton, Nottinghamshire, and Joun Cuay, 
Butcher-street, Nottingham, ‘‘A high-pressure stop-valve or cock,”— 
Petitions recorded 2th January, 1860. 

266. Maxc ANTOINE FRANCOIS MENNONS, Rue de |’Echiquier, Paris, “ Im- 
proved machinery for stripping and extracting the filaments of textile 
plants, and applicable to the treatment of fibro-ligneous matters in 
general.”"—A communication from Adolphe Boyé, Paris. —/etition recorded 
Yad February, 1860. 

202. Marc ANTOINE FRANCOIS MENNONS, Rue de I'Echiquier, Paris, ‘‘ An 
improved ‘ineans of joinmg surfaces of leather.”—A communication from 
A, L, Dezaux-Lacour, Paris,—/etition recorded 4th February, 1860, 


And notice is hereby given, that all persons having ap interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazetle (and of the 
Journal) in which this notice is issued. 
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Great Seal Patent Vilice, 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ujgice of her Majesty's Comuussioners of Patents, 


CLass 1.—PRIME MOVEKS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, §c. 
1718. J. Hartury, Xomiley, Cheshire, ** Machinery for regulating the velocity 
of steam ond other engines,’—Datal 22nd July, 1859. 

This invention consists in connecting the usual ball or other governor of 
the steam or other engine Whose velocity has to be regulated to a double 
lever, to which are attached guides for two catches; these catches are 
jointed to another double lever, which receives a vibrating motion from the 
crank-shaft, or other convenient part of the engine ; the supply-pipe has a 
valve, to the spindle of which are fixed two ratchet-wheels, with their teeth 
in contrary directions ; or the shaft with the ratchet-wheels may be cou- 
nected by gearing or otherwise to the spindle of the supply-valve. 
the engine revolves at its proper velocity, both the catches move clear of 
the ratchet-wheels, but as soon as the velocity increases, one of the catches is 
brought mto action with ove of the ratchet-wheels im order to reduce the 
supply of steam or other fluid employed to work the engine. When the 
velovity of the engine diminishes, the other catch is brought into action with 
the other ratchet-wheel, to admit more steam or other fluid. Another part 
of the invention consists in the application of a catch-lever, or of two 
additional catches and ratchet-wheels, which, when the velocity of the 
engine has been greatly accelerated or retarded, are brought into action by 
or tae thereby rapidly shutting off or letting on the steam or other 

uid. 


1732. C. F. Vasserot, Essex-street, Strand, London,“ Preventing and removing 
 cccaaa in steam boilers."—A communication.—Dated 25th July, 
859. 

For this purpose the extract of chesnut-tree of the strength of 20 deg. or 
22 deg. is employed. If the crust in the boiler is very thick, the quantity 
of the extract which the patentee prefers to use is one part of the extract 
to 100 parts of water in the boiler, and when the crust has been removed or 
detached by the action of the extract, it suffices to place daily in the boiler 
one part in volume of extract to 1,000 parts of the water in the boiler, and no 








| shuts off the steam from the cylinders, thereby economising steam, and 
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| beyond the circumference of the remaining part of the bit or heaa.—Not 


referred to, and disposing suitable steam passages through both parts of the 
slide, that the steain is conveyed to the cylinder ports through such passages 
alone, with the usual effect due to expansive working, whilst the two parts 
of the valve may be allowed to work to a limited extent relatively to each 
other, without involving aleakage of steam at the joints; which last object 
may, in some cases, he effected by interposing suitable packing between the 
two parts of the valve. In order to adjust the two parts of the valve, it is 
proposed to work the front and back parts in free relation to each other for 
a time, and then to secure the two parts rigidly together by set screws, after 
the face-piece of tne valve has become sufficiently grooved upon the 
cylinder-face to form a perfectly steam-tight joint. 

1762. J. CHANDLER, Deptford, Kent, ** Apparatus for indicating the water-level 

im boilers and other vessels.” —Dated 2th July, 1859. 

Heretofore it has been proposed to dispense witb the ordinary tube gauges 
and to substitute therefor chambers fitted with a plate-glass front and 
sides. The first part of this invention consists in the means of packing or 
fixing the glass in such chambers. The inventor forms a tight joint 
between the outside of the glass and the metal frame employed to hold it in 
place by means of cement, or redor white lead, He applies another, and 
by preference a thicker, layer of cement or lead round the edge of the glass, 
and another layer between the inside of the glass and the edges of the 
chamber against which it rests. He then makes the joints perfectly tight 
by screwing up the outside frame. The cement or lead allows for expansion 
and contraction of the glass without its breaking. The second part of this 
invention is applicable for indicating the water-level in boilers and other 
vessels, and for inspecting the interior thereof, and consists in cutting a slot 
in the boiler itself, and in screwing over the same a shield orframe carrying 
plate-glass, with the joints secure and made tight by cement or lead, and 
screwing up the frame as before mentioned.—Not proceeded with, 


Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

1726. W. H. Harvieup, Fenchurch-street, London, ‘‘ Capstans, riding-bits, and 

stoppers working with chains.” — Dated 23rd July, 1359. 

In constructing capstans for working chains they are now commonly 
fitted with chain flanges, made according to the specification of the patent 
granted to Thomas Brown, and dated 20th April, 1847, No. 11,666. Each 
such flange consists of a circular casting, with a hole through the centre, 
through which the axis of the capstan passes ; and in the edge of the casting, 
and passing all round it, a groove is made which is of a Y form in section ; 
when the capstan is in use the chain lies in the groove, entering it toa 
greater or less depth, according to its size. In order to prevent the chain 
slipping round in the groove, radial stops are placed at intervals on its 
inclined sides, and these stops, by entering between the links which stand in 
a vertical position, hold the chain firmly, the space between the stops being 
such as not to allow the vertical links to pass through, but to allow those 
links which lie flat, or in a horizontal position, to pass freely between them. 
Now, chain flanges constructed in this manner, although they work very 
well with chains of different sizes, and of the same proportions, do not work 
so well with chains of different proportions, To obviate this inconvenience, 
in place of casting the stops, the inclines, and the other parts of the flange 
in one piece, as has been usual heretofore, the patentee forms each stop on 
a separate piece, usually of wrought-iron, and it is preferable that a portion 
of the incline on such side of the stop should be formed in the same piece 
with it. These separate pieces are arranged to slide in guides to and from 
the centre of the capstan. Each of these pieces is furnished with a project- 
ing piece which enters a slot in the top or the bottom plate of the flange, 
and filling pieces are employed; by placing one or more of these filling 

»ieces between the projecting piece and the end of the slot, the stop may be 

rought to any desired distance from the centre, and by thus adjusting the 
stops the capstan may be made to take, conveniently, chains of different 
sizes, and also of different make or proportions. 

1736. P. D. Mickuxs, Syracuse, New York, U.S., “Spring for railroad and 

other carriages, &c."—A communication.— Duted 26th July, 1859, 
This invention cannot be described without reference to the drawings. 


1763. T. J. Terreui, Poplar, Middlesex, ‘ Ships’ riding-bits and ‘ timber- 
heads,’ "—Dated 29th July, 1859. 

This invention consists in cutting or otherwise forming a worm on the 
lower part of riding-bits and ‘‘timber-heads” for the chain or rope to 
run in, for the purpose of preventing the same running off, and for prevent- 
ing one coil riding over another. The term “ timber-heads” applies to the 
posts or uprights round which ropes or chains are passed in paying out and 
otherwise on board ship, and comprises posts whether of wood or metal. 
The inventor finds it preferable to cause parts of the worm to project 


proceeded with, 





Ciass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Sc. 
1728. J. RowLanp and G. Hatt, Oldham, “ Sizeing yarns or threads.”— 

Dated 25th July, 1859. 

This invention is designed for the purpose of regulating the supply and 
pressure of the steam employed to heat the cylinders in sizeing, dressing, 
drying, and other similar machines, by self-acting means, and consists in 
connecting the valve or valves at present used to control the supply with 
the lever and handle which is connected to the guide of the driving-strap 
of the machine, so that when the said lever transfers the strap from the 
fast to the loose pulley, to stop the action of the machine, it also, by means 
of a simple arrangement of cranked levers, closes the steam-valve, and 


preventing accidents occurring by the cylinders becoming supercharged. 
It will be evident that this improvement will be applicable to such and all 
other similar machines wherein steam is employed to heat the drying 
cylinders, and which may require to be shut off at intervals,—Not proceeded 
with. 
1729. G. Davirs, Serle-street, Lincoln's-inn, London, ‘* Dyeing yarns, threads, 
ke."— A communication.— Dated 2th July, 1859. 

In order to dye yarns on the bobbin it is not sufficient to plunge them in 
a bath containing the mordant or the dye, since it would not penetrate the 
interior, but would only affect the outer layers. For this purpose it is 
necessary to draw or force the mordanut and the dye through the bobbins, 
in order that all the threads (even the innermost) may be equally imbued 
with the mordant and the dye. This penetration may be obtained in several 
manners, Which the inventor has divided into two separate and distinct 
classes, that is to say, Firstly, penetration obtained by a pressure inferior 
or equal to that of the atmosphere, and, Secondly, penetration obtained by 
a pressure superior to that of the atmosphere. The apparatus employed 


cannot be described without reference to the drawings. . 


1741. E. Winstan.ey, Asiton-under-Lyne, ‘‘ Indicators for registering the 
quantity produced by spinning machinery.” — Dated 27th July, 1859. 

Tlis invention consists of an improved mode of indicating and registering 

the quantity produced by roving frames, and other machines used in spin- 





niug cotton, wool, or other fiorous materials, by employing a worm or 
wheel to convey motion from the machine to two wheels having a differen- 
tial number of teeth, in connection with which two wheels, an index, and 
pointer are used, And, further, in covering the moving parts of the 
indicator so as to prevent tampering with or producing false indications,— 
Not proceeded with. 


1743. T. Dickins, Middleton, “ Dyeing and discharging warps or other yarns 
or threads.”—Dated 27th July, 1859. 

This invention refers to a method of protecting any desired parts of warps 
or other yarns or threads and woven fabrics from the action of dyes or dis- 
charging matters into which they are dipped. Suppose it to be desired to 
so treat a warp, the inventor places on either side thereof bars, or other 
rigid pieces, which he covers with india-rubber, or similar elastic material ; 
these are then drawn tightly ther so as to — the dye from enter- 
ing the portions of yarn which they cover, yarns he winds upon a | 


frame, and subsequently slackens them so as toallow the dye or discharging 
matter to penetrate the exposed portions. Or he causes the yarns, with the 
aforesaid bars, or other protecting —— to be lowered into the fluid, 
and to be raised therefrom by revolving drums or rollers.—Not proceeded 
1744. J. ScorreRN, Barnard’s-inn, London, ‘* Improvements in waterproofing, 
cementing, and stiffening fabrics and fibrous materials, and also in dyeing 
Sabrics und fibrous materials.” — Dated 27th July, 1859. 
For the purpose of waterproofing, stiffening, and ting fabrics or 
fibrous materials the ntee prepares a solution of vegetable or animal 
fibre or material, and this he does by immersing the animal or vegetable 
fibre or material in ammonia to which copper is added, atmospheric air 
being admitted from time to time or continuously through a small orifice, 
and the mixture being agitated i . The ia he prefers is 
queou: lution of ia, having a specific gravity of 880, but other 
strength will do. The copper may be added in fragments, quantity im- 
material, provided it be in excess of what the ammonia can dissolve, a 
saturated solution resulting in the end. The result is what he terms 
copperised ammonia; it has the property of dissolving woody fibre, rex. 
cloth, and other forms of lignine ; it also dissolves wool, feathers, and hair, 
also silk, and many other animal and vegetable fibres or materials. A 
solution being obtained of any of these may be turned to various uses. 
Either of these solutions may be used as an agent for imparting stiffness to 
fibrous materials, such as cloth, paper, silk, tissue, and flannel. And toa 
certain extent either of them may be used as a cement for sticking two or 
more sheets or thicknesses of woven or fibrous materials together. He lays 
no claim to any ipulati for effecting this ti 

















r or r Ss S 
together. The solution of silk in copperised ammonia has a very lustrous 
black colour, It may be used as an ink, or as a varnish for cloth, leather, 
paper, &c. 


1746. W. Hupson and C. Catiow, Burnley, ‘* Looms.” —Dated 28th July, 1859. 
The first of these said improvements is designed to imitate the pressure 
which the stop-rod through the swell exerts upon the shuttle at the time 
of the pick, and to render more prompt and certain the depression of the 
stop-rod tongue when the shuttle misses boxing. To qualify or regulate 
the motions of the stop-rod for this purpose the patentees avail th | 
of the reciprocating motion of the sley, by attaching to some convenient 
part of the stop-rod a pendulous weight, the ‘‘ inertia” of which acts upon 
the stop-rod in contrary directions at different times, tending to elevate the 
stop-rod tongue at one time, and to depress it at another. The patentees 
claim, Firstly, the use and application, according to the method described, of 
a pendulous weight or heavy body attached to or suspended from the stop- 
rod of a power-loom, in such manner that the inertia thereof or the motion 
transferred thereto by the motion of the sley shall operate or tend to turn 
the stop-rod in such directions, and at such times or parts of the sley'’s 
traverse, as to relieve the shuttle from pressure at the time of the pick, 
and to depress the stop-rod tongue as the sley beats up. Secondly, the use 
and application of a plate or vane attached to the stop-rod of a power-loom 
in the manner described, and so that the resist of the at here 
against the surfaces of the plate or vane as the sley vibrates to and fro may 
tend to cause partial rotation of the stop-rod in alternate directions, so as 
to aid in relieving the pressure of the swell as the sley recedes, and in de- 
pressing the stop-rod tongue as the sley beats up. Thirdly, the use in, and 
application to, the taking-up apparatus of power-looms which take up the 
cloth by means of emery-rollers of a supplementary or additional detaining 
click, which is tarily disengaged and suspended from action at the 
instant of each beat up of the sley, for the purpose of allowing the cluth- 
beam to recoil according to the manner and arrangement set forth. 
Fourthly, the use in, and application to, the taking-up apparatus of power- 
looms which take up the cloth by means of emery-rollers of an arm 
ted with the detaining click, and through that with the driving-click, 
whereby, at each beat up of the sley, both the said clicks are disengaged 
from the ratchet-wheel, and the cloth-beam allowed to recoil as described. 


1758. J. M. Linpuey, Staley Bridge, Cheshire, ‘* Cop-tubes.”—Dated 29th July, 





es 











1859, 
The patentee makes the cop-tubes either of a conical or other suitable 
form of 1 , or com} ds of teh and fibrous or mineral 
subst , Or a ination of cloth or woven fabric with caoutchouc or 
other adhesive compound substance. The material whilst in an un- 
vulcanised state is prepared into sheets of any required thickness or sub- 
stance, and the said sheets are then cut into strips of an angular form, or 
to the segment of a circle, and then rolled on a conical or other suitably 
shaped spindle the shape of the required tube. The tube thus formed is 
then vulcanised by any of the ordinary processes, and may be afterwards 
turned or finished in a lathe or other suitable manner if necessary. 











Cass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 
1633. W. Woorn, Gloucester, ‘‘ Ploughs.” — Dated 8th July, 1859. 

This invention consists in the employment in ploughs of an additional 
coulter, and of a revolving pulveriser. The inventor constructs his ploughs 
with two beams, set about 44 in. apart, and upon the left beam he fits a 
coulter and a share, with mould-board of any ordinary construction. Upon 
the right beam he fits a coulter, which slices off the land to be turned by 
the turn-furrow to the thickness, say of 44 in., and he also fits upon the 
right beam, opposite to the body and a little in the rear of the front of the 
turn-furrow, a spiked roller free to revolve on its axis.—Not proceeded with. 


1634. W. N. Nicuoison, Newark-on-Trent, ‘‘ Machines for making and 
collecting hay and for cutting thistles and weeds, dc."—Dated 8th July, 
1 


This invention relates, First, to an improved method of arranging the 
teeth in double-action hay-making machines, so that they do not follow in 
the same track ; Secondly, to the employment of a larger number of fork- 
heads than heretofore ; Thirdly, to working the machine with the tines the 
reverse way to that ordinarily followed ; Fourthly, to an arrangement by 
which the machines may be used for raking and collecting hay, weeds, or 
other material ; Fifthly, to a method of attaching blades for cutting thistles 
and other weeds to the machine. Heretofore the teeth of hay-making 
machines have been arranged to follow in the same track, which, though 
answering perfectly for haymaking, is not found effective for other purposes, 
such as harrowing] and manure-spreading ni impr consist in 
inserting the teeth so that they follow in different tracks, and the most 
effective means for this object the patentee finds to be the employment of a 
larger number of forks and heads than heretofore—by preference nine, 
though the patentee does not bind himself to that number. He arranges 
the teeth in three sets, in such manner that the arrangement on every third 
fork-head is alike; this does away with the necessity for an additional 
number of teeth for these purposes, A larger number of fork-heads may 
be used if the size uf the machine is increased, but he prefers that the 
number should be a multiple of three or four. The patentee finds in 
harrowing or manure-spreading it is of great importance that the teeth 
should be bent the reverse way from that generally followed, and to effect 
this the fork-heads must either be reversed, or the machine altogether may, 
if properly constructed, be inverted by turning over the shafts. For this 
purpose the back-band, collar, and harness hooks are made reversible, or a 
set is attached to each side of the shafts. The next part of the invention 
relates to a method by which the same machine may be made available for 
raking and collecting hay or weeds. To effect this object the patentee 
attaches a lever by a joint to the centre of the axle, or other convenient 
part of the machine, to which lever catches are fixed, which drop into 
grooves made in the bush, which, with the flyers and the teeth attached, 
revolves. By raising or depressing the lever, the forks are held firm so as to 
act as a rake, aud when full are released, and allowed to revolve tili another 
set is brought into work, when they are held firm in their turn by the lever 
before described. For cutting thistles and weeds, the cutting biades are 
fastened on the fork tines without any additional shank, and the tooth is 
shouldered a short distance from the point, so that it forms an abutment for 
the blade. A portion of the tooth is screwed between the shoulder and the 
point, and the blade is fastened by nuts to the screwed teeth. The blade 
used is rather more than one-third the length of each fork-head, and one 
blade is fixed on each, so that they do not follow in the same track. 

1635. W. N. Nichonson, Newark-on-Trent, “‘ Clodcrushers and land and 
garden-rollers.” — Dated 8th July, 1859. 

This invention consists, First, in a method of mounting land-rollers or 
clodcrushers on separate parts connected by universal joints, so that they 
may adapt themselves to inequalities on the surface of the ground; 
Secondly, ina method of protecting bearings or axles on which land and 
garden-rollers revolve from dust and dirt; Thirdly, in an improved method 
of fitting garden-rollers in two parts ; and, Fourthly, in the employment 
of a hollow axle in rollers of all kinds, whereby they may be easily lubri- 
cated. In land-rollers and clodcrushers as usually made the roller or crush- 
ing parts are mounted un one spindle and on uneven points,and it constantly 
happens that a great part of the ground does not receive its proper pro- 
portion of weight. In this improved roller the patentee divides the roller 





| into parts, say three (though he does not confine himself to this number) ; 


the centre part is mounted ina frame in the usual manner, but the spindle 
is lengthened beyond the extent of the roller, and at each end of the spindle 
thus lengthened he fixes universal joints, and, by a proper arrangement of 
frame, each of the other two parts is attached to these universal joints. 
They are free to move up or down, or at any angle vertically, and run 
either just before or just behind the central part. In fitting up plain rollers 
the patentee makes them with the bushes sunk a few inches within the 
rollers, and he uses a collar witha wide flange next to such sunk bush. By 
this arrangement the dirt that drops from the edge of the roller is kept 
from the bearings. He adopts a similar method in fitting garden-rollers in 
two parts, and also casts the bush fast in each part of the roller, instead of 
fitting on the ends separately, as usually done. He also casts the balance- 
weight fast on the axle of the roller, He also uses a hollow or tubular 
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axle for rollers, and closes it at the ends. In oiling he pours oil into this 

hollow axle, whence it drops through holes into the various bushes or bear- 

ing parts. 

1637. B. SAMUELSON and J. SHaw, Banbury, Oxfordshire, “ Reaping and 
mowing machines.”—Dated 9th July, 1859. 

This invention consists, First, of improvements in the parts which 
support the driving and raking gear of reaping and mowing machines 
constructed according to the patent granted to W. 8. Clark, dated 5th April, 
1858; and, Secondly, in improvements in the finger-beams of reaping and 
mowing machines in general. The improvements first referred to consist in 
uniting the pedestals or bearings which contain the main driving axle, and 
the frame containing the rack quadrant or its equivalent, by means of a 
rigid bed-plate (made by pref of iron), to both, instead of 
attaching those parts to different detailed portions of the general frame- 
work of the machine; in other words, the patentees make the bed-plate for 
the driving and raking parts independent of, and capable of being detached 
from, the framing which supports the platform, and in attaching to such 
bed-plate a carrier for a second wheel when the machine is used without 
platiorm. One advantage of this is that the whole of the working parts, 
except the cutter-bar and reel, may sent from the manufactory com- 
py pee and ready for work. This is important when the machine is 
intended to be sent to places where labour is obtai fficult 








d with d . 





Recesses are provided at the front and towards the back. of the bed-plate, 
into which the finger-beam and the cross-beam supporting the platform are 
respectively fitted. When it is intended to use the machine for cutting 
crops without gathering them (as in mowing green crops), this bed-plate 
with the driving-wheel gearing and cutter-bar is used without the platform, 
or the parts lying beyond; a suitable finger-beam is fitted into the front 
recess, but the back recess is left empty, the rake motion is stopped, and the 
rake itself may be disconnected. When intended to be so used it is 
necessary to add a second wheel, between which and the driving-wheel the 
bed-plate and gearing are suspended ; this is done by attaching a carrier to 
the bed-plate, on which carrier the wheel-shaft is supported. The improve- 
ments referred to in the second place consist in making the so-called finger- 
beam, that is, the bar to which the projeeting fingers are attached, and in 
front of which the cutters move, of hollow metal. It may either be a 
cylindrical or oblong tube, so as to be hollow by itself, or it may consist of 
a bar with or without projecting flanges, the hinder part of the fingers 
being so formed and attached to it that the series of them shall form 
together with ita hollow structure. 

1656. W. A. MuNN, near Faversham, Kent, ‘‘ Reaping machines.” —Dated 13th 

July, 1859. 

The First part of this invention consists in an improvement in the form 
of the driving-wheel used in any reaping machine wherein the horse or 
other propulsive or draught power is annexed to one side only of the frame 
to which the knives for cutting the crops are attached, as in any reaping 
machine of the same or similar construction to that delineated in the speci- 
fication of a patent granted to William Burgess, 7th July, 1857, the object 
being to counteract, to some extent, the known tendency of every reaping 
machine constructed in any manner aforesaid when in operation to turn 
towards its side which is opposite to the driving-wheel, and to force the 
horses or other draught power towards the uncut crop through the weight 
of its knives and framework, and the resistance offered by the crop whilst 
it is being cut by the knives. The said invention may be effected by making 
the external plane of the circumference of such wheel slightly conical, the 
base of the cone being on that side of the wheel which, when the same is 
fitted on to the machine frame, is turned towards that end of the frame 
which is opposite to the driving-wheel ; or the said wheel may have a pro- 
jecting rim on the circumference. The Second part of the invention con- 
sists in a rake affixed to the frame of any reaping machine constructed in 
any manner aforesaid, and on that side of the frame which is nearest the 
driving-wheel and projecting therefrom in an opposite direction to the 
frame to which the knives for cutting the crop are attached, and so con- 
nected with the frame that it may be lowered or raised and brought into or 
out of operation at pleasure. Its use is to rake the ground that has been 
reaped, and also, by its weight, and the friction produced by the act of 


is lifted up, and the vault emptied. A trap is formed with the plug by 
which all foul air or gases are prevented from entering the closet from the 
sewer. The bottom of the vault may be inclined towards the plug and 
trap to facilitate the discharge of the soil, and, if desired, an additional exit 
opening may be provided in the vault to admit of the latter being flushed 
and thoroughly cleaned when required.—Not proceeded with. 

1806. M. A. F. Mennons, Poris, ‘* A system of columns or monuments to be 
employed as sentry boxes, branch post and other offices, telegraph and fire- 
engine stations.”—A communication.—Dated 5th August, 1859. 

This invention 1s intended to render uniform in outward appearance, and 
to centralise, as far as practicable, these different structures by multiplying 
the applications of each, thus ising, to a derable extent, the 
street space at present needlessly occupied. The invention cannot be 
described without reference to the drawings. 





Ciass 6.—FIRE-ARMS, 


fncluding Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 
i727. H. AmsuEr, Jialifax, Yorkshire, ‘‘ Explosive projectiles.”—Dated 25th 
July, 1859. 

This invention relates to forming explosive projectiles capable of succes- 
sive explosions, and with the first of such explosions being effected only on 
the projectile striking an object. For this pu the projectile is formed 
in several compartments, each filled with powder. Ignition to the powder 
in the first chamber is obtained by means of a slider containing a percussion 
cap, or suitable detonating powder, and capable, by spring or such like 
pressure, of being held in position in a chamber till the point of the 
projectile strikes an object, when the slider, with its percussion powder, 
comes in contact with a nipple, by which the cap containing the percussion 
powder or the cover thereof is broken or perforated, and through the 
nipple communication is made to ignite the powder in the first compart- 
ment. From the first to the second compartment of the projectile there are 
channels with fusee, or such like suitable powder, to ignite on the bursting 
of the first compartment and communicate to the powder in the second 
compartment, and there are similar channels from the second to the third 
compartment, and in like manner from the third to the fourth compart- 
ment, and so on according to the number of chambers desired.— Not pro- 
ceeded with. 

1764, A. V. Newron, Chancery-lane, London, “ Revolvers."—A communication. 
—Dated 29th July, 1859. 

This invention consists in making the several chambers capable of 
receiving two charges at the same time. Each chamber is also provided 
with two nipples, which are to be acted upon by two hammers, so applied as 
to fire one charge after the other in succession, before the breech-piece 
turns round. The invention also consists in the adaptation tosuch revol- 
vers of a trigger for operating the two hammers. And, further, the inven- 
tion consists in a certain construction of bullet, by which, among other 
advantages, any danger of the back charge being ignited by the explosion 
of the forward one is obviated. The invention cannot be described without 
reference to the drawings. 


1769. T. Firru, Shejield, “‘ Breech-loading cannon.”—Dated 30th July, 1859. 

This invention is applicable to either smooth-bored or rifled cannon, and 
may be used for either field, battery, or marine purposes, In the breech 
end of the gun a horizontal slot is formed, and in this slot revolves a 
breech-piece, mounted on a strong vertical pin, and containing several 
chambers placed in a vertical direction. It is preferred to employ four 
chambers formed at right angles to each other, each furnished with a 
separate touch-hole, The breech-piece is caused to revolve (when required) 
by means of a lever which works loosely upon the centre pin, and acts 
against the teeth or projections of a crown ratchet-wheel fixed on the pin, 
each of such teeth or projecti corresponding with one of the chambers. 
There is a stop which, when the lever is brought inst it, indicates that 
one of the chambers is precisely in a line with the barrel. The mouth of 
each chamber, and the breech end of the barrel, are turned cylindrical, and 











raking, further to counteract the aforesaid tendency of a reaping hi 

constructed in any manner aforesaid to turn towards the uncut crop. The 
Third part of the invention consists in a movable stage affixed to the 
platform of any reaping machine of similar construction to that delineated 
in the aforesaid specitication of William Burgess, or of any other reaping 
machine having a platform for the reception of the cut crop furnished with 
Archimedian screws, or other contrivance for conveying the cut crop towards 
that side of the platform which is nearest the driving-wheel, and which 
movable stage is affixed to that side of the platform which is nearest the 
driving-wheel. The form of platform which the patentee finds most advan- 
tageous consists in a frame of metal, to which fa piece of canvas or other 
similar material is loosely stretched, so as to hang in the form of a shallow 
bag. The Fourth part of the invention consists in an improved mode of 
forming the framework of a reaping machine constructed in any manner 
aforesaid, so as to enable the whole of the frame containing the cutting 
knives, and the frame carrying the screw rollers, to be raised or depressed 
without altering the position of the other part of the frame to which the 
driving-wheel and motive power are attached, by which means the reaping 
machine may be made to reap in a better manner than heretofore over un- 
even ground, and the invention consists in attaching the frame which 
carries the knives, and the frame which carries the Archimedian screw 
rollers, to the frame to which the driving-wheel and motive power 
are attached each by a horizontal bar, passing through perpendicular 
slots at the back part of the last-mentioned frame, and working 
on pins also fixed at the back part of the said frame. The Fifth 
part of the invention consists in an improved mode of forming the 
reel or gatherer used in ing machines to press the standing crop 
intended to be cut towards the cutting knives. The Sixth part of the 
invention consists in forming the edges of the cutting knives of a trefoil 
shape, and making two re-entering curves on either edge of that part of 
the fingers through which the knives pass. The Seventh part of the 
invention consists in forming, in the following manner, the Archimedi 


of the same diameter, and a collar is fitted on the barrel which, before firing, 
is slidden partly over the mouth of the chamber, and thus makes the joint 
between the barrel and the chamber perfect and secure. This collar must, 
of course, be moved off the mouth of the chamber after firing before the 
breech-piece can be revolved.—Not proceeded with. 

1776. T. W. G. Treesy, Westbourne-terrace-villas, Paddington, London, 

“ Targets." —Dated lst August, 1859. 
This invention cannot be described without reference to the drawings. 





CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1737. J. Hinks and G. Weis, Birmingham, ‘* An iiaprovement in, or a sub- 
stitute for, the hook of the ordinary hook and eye dress fastening.” — Dated 
26th July, 1859. 

This invention cannot be described without reference to the drawings. 
1739. D. B. Hau, New York, U.S., ** Garment for ladies’ wear.”—Partly a 

communication. — Dated 26th July, 1859. 

This invention consists in combining with, or attaching to, an ordinary 
dress waist, or body of any description, a skirt supporter, which is made by 
expanding and extending downwards such waist or body, and inserting 
therein, or attaching thereto, a number of hoops or entire circles of in- 
creasing size or length, which expanded part and its circles may also be 
shaped so as to perform the office of the ordinary bustle. 

1759. J. Wrient, Bridge-street, Blackfriars, London, ‘* Drawing up the skirts 
of gowns or dresses,” —A communication.—Dated 29th July, 1859. 

This invention consists of a piece of linen, or leather, or cloth forming a 





screws which convey the cut crop to the side of the reaping machine :— 
The section of the roller is an octagon, or other convenient regular straight- 
sided figure, and the diameter of the rollers at its end*furthest from the 
movable stage aforesaid is rather greater than its diameter at the other 
end. From the angles at the sides of the roller plates of zinc or other 
metal project, having a waved indentation along the outer edge. The 
indentation on each plate is so arranged with reference to those on the 
others that if a cord were wound round the roller, and were to lie in the 
hollows of the indentations, it would form a helix. The invention cannot 
be described in detail without reference to the drawings. 





Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ment, Glass, Paint, House Fittings, Warming, Ventilating, &c. 
1770. H. J. Newcome, Shenley, Herts, “ Apparatus for heating and warming 

buildings.” — Dated 30th July, 1859. : 
This invention cannot be described without reference to the drawings. 


1777. T. G. Messencer, Loughborough, ‘‘ Buildings or erections to be used for 
horticultural or other purposes.” —Dated 1st August, 1859. 

This invention relates to buildings or erections for horticultural and 
other purposes, particularly or principally to such as hot-houses, and other 
erections constructed of glass and wood or metal, or with roofs and sides of 
glass, and consists, First, in the use or employment of light rafters in lieu 
of strong ones, the same being supported by a tensive rod ; Secondly, in 
making the entire length of the building or erection without a division ; 
and, Thirdly, in the use or employment of apparatus for opening any part 
of a building or erection the entire length at once, which said apparatus 
consists, in part at least, of two wheels, one of which wheels has a handle 
attached to it, and is placed in any convenient situation for working the 
same, while to the other wheel a screw and rods are attached, and a chain is 
caused to revolve round the two wheels, whereby the screw is turned, and 
motion is thence transmitted to the rods, these rods being attached to the 
parts of the building which are intended to be opened, and which, by these 
means, can be either opened or closed at pleasure. 


1788. J. Hewett, High-street, Sheffield, ‘‘ Self-acting water-closets.”—Dated 
3rd A 1859. 


In ordinary self-acting water-closets the pressure on the seat is trans- 
mitted from one end of the seat to the flushing apparatus by means of a 
single lever acted on by the seat, which lever communicates the motion, 
either directly or indirectly, through another lever or levers to the flushing 
apparatus. In lieu of this arrang the 7 tee pro; to introduce 
two levers with fixed or adjustable fulcra, both of which levers are actuated 
by the seat, and act upon the ends of a cross-bar as rigid as may be con- 
sistent with lightness. This bar acts upon the lever-crank or piston con- 
nected with the flushing apparatus. The invention cannot be fully described 
without reference to the drawings. 

1797. T. Lister, Sheepbridge, Derbyshire, ** Sanitary water-closet.”—Dated 4th 
August, 1859. P 

The object of this invention of an imp d sanitary water-closet is to 
convert common privies into water-closets. The “sani water-closet” 
meets both these difficulties. First, as by the application the waste water 
from domestic or culinary uses, such as from the sink-stone, droppings from 
the pump or water cocks, is all that is required for an efficient cleansing of 
the sanitary water-closet. Secondly, the cost will be very considerably 
reduced. In carrying out this invention the inventor places the closet in 
such a situation as to admit all the surface water, or waste water made upon 
the ee. being conveyed to the vault of the closet. The channel which 
conducts the waste water to the closet is trapped where the water enters 
the vault. A t and valve or plug is also provided by which the night 
soil is let off from the vault into a pipe communicating with the street sewer. 
Two or three times per week, or oftener, as the case may require, the plug 











d, which is attached to the corset underneath the dress by means 
of cords, buttons, or hooks ; in place of attaching this band to the corset, it 
may be joined to the chemise a little above the hips which tend to ee 
it. The lower portion of this band is strengthened by means of whalebone, 
and to this part is affixed a series of small pulleys, or hooks, or eyelets, 
through which two cords pass, and drop down at equal distances from the 
band, so as to fall to the bottom of the dress, the vertical parts passing 
through loose pulleys, or hooks upon pieces of ribbon attached vertically to 
the inner part of the skirt; these two cords are joined in the centre by a 
loop or ring, so that by drawing up the loop the cords will be drawn up 
also, and if the dress be attached to them it will be similarly raised. Other 
two cords, sing through another series of pulleys attached to the back 
part of the Gal, fall down on the back part of the dress, and, like the 
others, pass through eyelets or loops attached to slips of ribbon fixed verti- 
cally to the skirt. Little balls of lead are fixed to the extremities of the 
cords so as to cause them to hang down vertically. An elastic on the top 
of the baud with a catch or hook serves to clasp the waistband round the 
body. 

1771. A. B. Wison, Cockermouth, Cumberland, “ Hats.”—Dated 30th July, 

1859, 


These improved hats are made with a gossamer body, the same as used in 
making an ordinary silk hat, with the exception that the innermost coating 
may be of black calico, instead of white. ‘This body is covered with a thin 
felt material made of fine English or Manlbool, Cape, or Australian wool, 
Saxony wool, or mixture of Cape wool, coney wool, and hare’s wool, or a 
mixture of Saxony wool, coney wool, and hare’s wool. This felt material 
is fitted to the gossamer body, and when firmly adhering, a nap is raised 
upon it by means of drawing a card with extremely fine teeth across or over 
its surface whilst in a state of moisture. The nap thus raised is laid from 
right to left, as the nap on a silk hat, by the application of hot irons, and 
damp and dry velures. The hat is trimmed according to fancy. Instead of 
the gossamer body, a wool or stuff, or wool and stuff hat body may be used. 
—WNot proceeded with. 

1775. J. Mouuapy, Manchester, “ Hat, cap, or covering Jor the head.”—Dated 
lst August, 1859. 

This invention consists in the combination of the peculiar form of the 
Scotch cap or highland “* bonnet,” with the brim as of an ordinary hat, only 
slightly different in form, or with a front peak only. This description of 
hat or cap is ventilated by a series of apertures placed below the over- 
hanging front or projecting crown of the “ bonnet,” through which the air 

in and out at the top, by which means thorough ventilation is effected, 
and the head of the wearer is protected from the sun and rain by the com- 
bination of the projecting front and crown, and the brim or peak of the 
improved hat or cap, 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1733. J. Kine, Glasgow, “ Treatment of materials used in, or resulting from, 

the distillation of spirits.” —Dated 26th July, 1859. 

The patentee claims the subjecting of ‘‘ worts,” “wash,” or ‘spent 
wash ” to the action of centrifugal force, for the separation of solid matters 
therefrom. Also the separating of the solid residue of worts, wash, or spent 
wash, in a superior condition for feeding cattle or other uses by employing 
centrifugal force in the operation, 

1734. W. H. Buckianp, Maesteg Ironworks, Glamorganshire, “* Preparation 

of peat.” —Dafed 26th July, 1359. 

The patentee takes peat fresh from the bog, and places it in an apparatus 

provided with a stirrer or agitator, and adds water thereto. By gently 





stirring the peat and water, the fibrous or partially decomposed portions 





will become ted from the brown or black slimy which consists 
of the thoroughly decomposed portions of the peat, when this has been 
effected the watery mass is run off through a sieve or strainer which keeps 
back the fibrous portions, but allows the suspended decomposed portions to 
flow away with the water into a suitable vessel or receiver. After being 
allowed to remain for some time quiescent, the fine particles of peat will be 
deposited at the bottom of the vessel, and the water may then be run off. 
As soon as the deposit—which will be a soft brown or black mass—has ob- 
tained a sufficient degree of solidity or consistency, it will be ready for 
moulding into any required forms, When the material is so moulded, the 
articles so formed are placed in drying sheds constructed so as to protect 
them from the sun and wind, and they are there allowed to dry slowly. 


1747. E. Hunt and H. D. Pocuty, Salford, ‘* Resin and resinous substances.” 
—Dated 28th July, 1859. 

This invention is intended, as to one part, as a sequel to, and improve- 
ment upon, an invention described by the present patentees in a iff 
tion filed in pursuance of a condition in letters patent granted to them for 
**Improvements in the treatment and application of resins and resinous 
substances,” and dated the 27th April, 1858. The machinery therein de- 
scribed is, with the modifications hereinafter mentioned, that which the 
patent ider best adapted for carrying this part of their invention into 
effect. The said machinery is modified by the addition to the receiver de- 
scribed in the said a as apparasus No, 1, or to the last of the 
receivers described in the same as apparatus No. 2, or to both of the 
receivers described in the same as apparatus No. 3, of an air-pump or other 
contrivance for creating a vacuum, With the machinery modified as herein- 
before tioned, they duct the facture in every respect in the 
same manner, and the effects produced are similar to those described in the 
former specification, with the following exceptions :—The materials having 
been placed in the still, and the still fired, as deseri' in the former specifi- 
cation, a vacuum is produced ; steam of the volume indicated in the former 
specification being at the same time turned into the interior of the still, the 
whole of the resins and resinous substances, being thoroughly per: 
and agitated by the said steam, will be driven off in vapour and con- 
densed in the various receivers. The reduction of the temperature 
at which the evaporation is conducted, and the readier exit afforded 
to the contents of the still as conducted by this invention, effect 
a material improvement in the commercial value of the article pro- 
duced, paleness of colour being a great desideratum in manufactured 
resin. The Second part of the invention relates to a mode of manu- 
facture in which she more volatile matters are se ted by evaporation 
from the resins and resinous substances found in combination with them ; 
but the latter are not themselves subjected to evaporation. ‘The machinery 
which they adopt for conducting the manufacture, according to this part of 
their invention, consists of a vacuum-pan furnished with a water-jacket, and 
tinned, or otherwise rendered insensible to the action of crude turpentine or 
other raw material, and also to the vapours which are evolved in the process 
of distillation. The said pan is likewise furnished with a steam pipe leadin 
into its interior, and there communicating with a series of perforated —,; 
pipes, which radiate in a similar manner to those described in the former 
specification, throughout the entire portion of the bottom of the said pan, 
so as equably to distribute steam through every portion of its contents, 
In connection with this pan is a tinned copper worm, suitable for coudens- 
ing the whole of the spirits of turpentine evolved in the process, 

1756. P. Ropinson, Sun-court, Cornhill, London, ** Manufacture of beer, ale, 
porter, and spirits.”—Dated 28th July, 1859. 

This invention consists in employing centrifugal machines to separate 
from yeast the beer, ale, or porter which it may contain, For this purpose 
the yeast is placed in a centrifugal machine, such as is commonly used in 
sugar manulactories, the drum of the machine being lined with a close 
fabric, through which the yeast is unable to pass ; when the drum is caused 
to rotate rapidly, the beer, ale, or porter is quickly separated from the 
yeast. The same process is applicable for the separation of wash from 
yeast which has been produced by the fermentation of wash from which 
spirit is to be distilled. The yeast, when separated from the beer, ale, or 
porter, may be dried by means of heated air; and, further, the patentee 
employs centrifugal machines to separate wort from hops which have been 
boiled with wort in the manufacture of beer, ale, or porter. 

1782. E, De Bassano, Brussels, ‘* Artificial fuel.”—Dated lat August, 1859. 

This invention consists in the composition of a fatty pitch, to be used in 
and for such manufacture, the said pitch being composed of about 90 parts 
of the common brown resin of commerce, or other crude or waste resinous 
substances possessing similar properties thereto, but free from bad smell, 
and containing in the quantjty used 90 parts of resinous bases contained in 
various refuse materials or“matters, such as may be obtained from woollen 
fabrics, tallow, margeric, and stearic acid, mineral oils, and other cheap or 
inferior qualities of oil, and all other bodies or matters possessing the 
property, either when mixed together or sey in th ives, of pro- 
ducing the largest quantity of hydro-carburate, and at the same time of, at 
least, from two to three parts out of every 100 parts of matters possessing 
the property of perfect saponification. 

1787. A. Pin, Castelnaudary, France, * Paint.”—Dated 3rd August, 1859. 

This improved paint is hydraulic, is unaffected by washing or the action 
of water, and is obtained by the decomposition and preparation of an 
hydraulisator, and by the preparation of colours capable of being hydrauli- 
cised by application to surfaces coated with white, or by admixture with 
this white. 

1789. W. K. Prace, Bagle Works, Shepield, ‘* Canisters for hermetically seal- 
ing paints, dc.” —A communication.—Dated 3rd August, 1859, 

This invention consists in constructing tinned or galvanised iron or other 
cans or vessels of any required form, with a ring or rim of thin soft metal 
attached to the top edge of the same, so that they may be easily opened, 
1808. R. T. Pattison, Daldorch, N.B., ‘* Dyeing.” —Dated 5th August, 1859. 

The inventor produces a preparation from milk in the manner described 
in the enrolled specification to his letters patent dated the 2nd November, 
1848, No. 12316, for ‘* An improved preparation or material for fixing paint 
or pigment colours on cotton, linen, woollen, silk, and other fabrics.” He 
prints on cotton cloth with this preparation from milk dissolved by an 
alkali, and exposes the cloth se printed to the action of steam in the usual 
manner, He then mixes in water a preparation of orchil and slacked lime, 
in which he dyes the cloth so printed ; calcined magnesia or barytes may 

also be used, but he prefers the lime. The colouring matter of the orchil 
mixed as above adheres to the preparation of milk printed on the cloth, 
ye pee oo mechanically the colouring matter on the fabric.—Not pro- 
ceeded with. 


1816, A. T. Dé Liste, Addison-road, Kensington, ‘‘ Clarifying and decoloris- 
ing solutions of sugar, &e."—Dated 6th August, 1859. 
For this purpose the patentee mixes with the solution of sugar, or other 
liquid, finely powdered animal charcoal in a heated state, and afterwards 
separates the charcoal by filtration. 


Cuass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
1767. G. Gurney, Woodleigh, Cornwall, ** Electric telegraphic conductors.” — 
Dated 80th July, 1859. 

In carrying this invention into effect the inventor uses a flat ligature or 
ribbon of copper, or other suitable conducting metal, instead of a straight 
cylindrical wire or spiral cord, as commonly used, He coats this ribbon 
with a vitreous covering or varnish, and places on this india-rubber or 
gutta-percha, or other insulating medium. ‘To support and to prevent this 
ligature from breaking, he fixes flat ribbons of steel on either side for deep 
sea telegraphs, where great strength is required, on which steel ribbons the 
strain is made to fall. [ron or other metal may be used for ordinary depths, 
where less strength is required, The whole may be bound together with 
thin wire or string or other suitable binding or covering, and several con- 
ductors may be combined in one band, when required —Not proceeded with, 
1811. W. Thompson, Essex-street, Strand, London, * Printing telegraph.” — 

Dated 5th August, 1859. 
This invention cannot be described without reference to the drawings, 


1812. W. R Drakk, Parliament-street, Westminster, *‘ Apparatus for con- 
ducting electricity in the sea, and for telegraphing and sounding in deep 
water.” —A communication.—Dated 6th A . . 

This invention consists in the construction of cables and lines suitable 
for telegraphing and sounding in deep water with the conducting wires 
laid spirally around a cord, and protected from injury by an envelope or 
covering shorter than the conducting wires. 

















Ciass 10,—MISCELLANEOUS., 
Including all Patents not found under the preceding heads. 


1551. J. J. Guirrin, Bunhill-row, London, ‘‘Gas furnaces suitable for fusing 
refractory metals "—Dated 2th June, 1859. 

The patentee employs a gas-burner consisting of a cylindrical or other 
suitably formed metal case, closed at the bottom, and having at the top a 
cover formed of a block of cast-iron, or other material capable of sustaining 
a considerable heat, The case is also divided into two compartments by a 
partition, Into the upper compartment of the case coal-gas is admitted, 
and it escapes by holes bored in the cast-iron or other cover; into the 
lower compartment of the case air is forced by bellows, or other suitable 
apparatus, and it passes from the compartment by tubes fitted into the 
partition, These tubes are equal in number to the holes bored in the cover 
of the case, and they pass up through these holes to the level of the upper 
surface of the cover, leaving spaces around each of them for the escape of 
the gas. Thus from each hole in the cover a cylindrical jet of gas passes, 
having an air-jet in its interior, and, when these jets are inflamed, great 
heat is produced. The burner constructed in this manner is fitted closely 
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into a hole formed in the centre of a slab of refractory pottery ware or other 
suitable material. On the slab, and over the burner, a perforated cover is 
placed, in the top of which is a hole for receiving a crucible, and over the 
crucible is another perforated cover. The space between this outer cover 
and the exterior wall of the furnace is filled in by preference with small 
flint stones, which serve to keep in the heat. The exterior wali of the 
furnace is formed of one or more rings of refractory pottery ware, or other 
suitable material, and is so arranged that it, together with the outer cover 
and the packing of flints between them, may all be raised together when 
required so as to expose the crucible. 

1552. G. Baker, Birmingham, “ Metallic lattice or trellis work.” —A com- 

munication.— Dated 29th June, 1559. 

Heretofore, in the manufacture of such descriptions of work, it has been 
usual to employ straight wires or rods, which, at their intersections, are 
tied with thin wire, or else the wires themselves are twisted or interlaced at 
their intersections. Now, this invention consists in causing the wires or 
rods, whether cylindrical or of other section, to be first corrugated, and 
then to be combined by each corrugated wire or rod being passed alter- 
nately under and over the neighbouring corrugated wires or rods, by which 
means, at the intersections of the several wires or rods, two hollows or 
bends will come together in each case, by which they will, without being 
tied by small wires, and without being twisted, be prevented sliding or 
moving out of position at the angles or intersections. In preparing the 
wires or rods for these purposes, it is preferred to employ a corrugated 
machine, consisting of two parallel axes driven by any suitable power, each 
having a similar toothed wheel thereon, the teeth of which gear together, 
such teeth being formed with a rounding surface corresponding with the 
bends or corrugations desired to be given to the wires or rods. 

1563. E. Francis, Wrexham, * Making up or packing of sugar, &c.”~ Dated 
30th June, 1859. 

This invention consists of a table, immediately below the surface of which 
is fitted a die or forming mould of an inverted conical shape, on the side of 
which is formed a vertical or diagonal groove, in which a rod, which passes 
through the bottom of the mould, works up and down by the action of the 
foot of the operator and a counter weight or spring. The head of this rod 
is fitted with a smail hook, or, by preference, a pair of small gripping jaws, 
one or both of which may be provided on the inner surface with barbs or 
small teeth. These gripping jaws are so arranged that on their ascent they 
are open, and on arriving at, or a little above the surface of the table they 
close, taking hold of the edge of a suitably shaped sheet of paper, or other 
suitable material, which is fed thercto in the same way that sheets of paper 
are supplied to printing machines which by the down action is drawn into 
the mould by which the required form is given thereto. Lmmediately above 
the mould or forming die, a small hopper is mounted so that it is capable of 
receiving a vertical reciprocating motion. And on ove side of the hopper 
and near thereto, is placed the scale of the balance used to weigh the sugar, 
or other substance capable of being packed in the same way. ‘The weighing 
scale may be of such a form, and so mechanically arranzed, that the con- 
tents may be discharged into the hopper on the down draught, either by the 
action of the hand or foot of the operator, After the sugar or other sub- 
stance has been weighed and passed through the hopper into the receptacle 
in which it is to be enveloped, on the elevation of the hopper three or more 
horizontal sliding plates or folding flaps, or horizontal semi-revolving arms, 
which come into play one after the other by the action of the foot of the 
operator, are used to close the open end of the package, which is then 
elevated in the forming mould by the action of the upstroke of the rod 
which carries down the paper.—Not proceeded with, 

1554, A. Guryton, Paris, “ Bnanelling articles of jewellery."—Dated 30th 
June, 1859, 

In applying enamel to articles of jewellery it has hitherto been the 
practice to form the recess or ficld in which the enamel has been placed by 
the tedious operation of cutting away the metal to the required depth by 
means of the graver, or otherwise to form the requisite depression by means 
of dies and matrices of an expensive character. The object of the present in- 
vention is t® avoid the inconveniences attendant on the previous methods, It 
principally consists in the superposition and attachment to each other (by 
soldering, rivetting, setting, or other mode of connection) of two plates or 
pieces of metal or other material, one of which has a plain or even surface, 
and the other is perforated by stamping or otherwise in the form of the re- 
quired pattern, so that when the perforated piece is placed upon, and 
attached to, the plain surface, the perforations form recesses in which the 
enamel may be placed, leaving the reliefs or exposed portions of the per- 
forated plate to be burnished, engraved, or chiselled, as desired, Or other- 
wise the effect may be varied by placing the enamel! upon the reliefs, and 
burnishing, engraving, or chiselling the cavities, According as the article 
to be formed is plane, concave, or convex, the shape which it is definitely to 
assume is given to it at the proper time either before or alter the perforation, 
—WNot proceeded with. 

1554, See Class 7. 
1557. R. A. Brooman, Flet-street, London, ‘‘ Lithogruphic and chromo- 
lithogra phic press —A communication. — Dated 30th June, 1859. 

The object of this invention is the production in a given time of a greater 
number of impressions thau can be produced in presses as ordinarily con- 
structed, The main features of the invention are, First, producing in a 
given motion of a crank a double course of the table of the press, and, 
Secondly, the arrangement of points or guides, whereby several colours can 
be made to register accurately. ‘These guides facilitate the correctly fixing 
of the stones as often as may be necessary to replace them, and whatever 
may be their number. In order to obtain a double course of the table of 
the press it is supported on wheels or rollers, and carries a rack on the 
underside; a toothed wheel connected by a rod to a crank, or to a wheel, 
to which rotary motion is imparted, takes into the rack on the table, and 
also into asimilar fixed rack supported on or above the floor, The cylinder 
holding the ry ef on which the impression is to be made is provided with a 
clip, governed by springs and rollers, acted upon by the revolution of the 
cylinder in such manner that, immediately on the impression being pro- 
duced, the clip releases the paper, and opens,to receive another sheet, which, 
after being printed, it releases, and so on. The * register" guides consist 
of points inserted in arms pivoted on a stud affixed to the frame of the 
press. These points indicate the correct “* register,” and are pivoted over 
clear of the stones, so as not to interfere with their being placed and 
removed when necessary. Guides for obtaining correct register in an 
opposite direction to that of the points are provided with hinges to allow of 
their being removed out of the way of the stones while being laid or removed, 









1562. J. A. Winkinson, Brooklyn, ULS., “ Printing-presses.”"—Dated 30th 
June, 1359. 
This invention cannot be described without reference to the drawings. 
1563. W. SUMMERSCALES aid J. SUMMERSCALES, Aciyhiey, Yorkshire, 
“* Wringing and mangling machine.” —Dated 30. June, 1359, 


According to this invention, the pressing rolls are mounted in standards, | 


the axle of the lower roller being carried by bushes, which ave capable of 
sliding in vertical slots in the standards. ‘These rollers are geared together 
by spur wheels having deep teeth. The bushes of the lower roller rest on 
the ends of a cross bar, which extends from one side standard to the other, 
and projects into the slots of the standards. For the purpose of putting 
pressure on these rollers, a bow spring, which is mounted on a central 
adjustable screw, bears upon the under side of the cross bar, and, pressing 
it upwards, causes it to keep the lower pressing roller in close contact with 
the fabric that may be introduced between the rollers. By turning the 
screw in its bearing, by means of a hand lever connected thereto, the nip of 
the rollers may be regulated as desired. For driving the rollers, the axle 
of the upper roller is prolonged at one end, and a spur-wheel is keyed 
thereto. On this axle is also mounted looseiy a similar wheel, to vhich a 
pinion is attached, and above this axle a stud axle projects from the side 
framing. Mounted loosely on this stud axle is a fly-wheel fitted with a 
winch-handle, and carrying at its boss a pinion, which takes inte the loose 
spur-wheel on the axle of the roller; and on the same stud axle is also 
mounted a spur-wheel and pinion, corresponding with those on the roller 
axle, but gearing respectively into the fixed wheet and loose p.nion on that 
axle. By this arrangement of gearing, great mechanical power may be 
imparted by hand to the rollers.—Not proceeded with. 
1565. J. R. Bearv, Maichester, “* Whalebone.”—Dated 1st July, 1859. 

This invention is an improvement on, or an extension of, two patents 
granted to Rudolph Wappenstein, dated respectively the 3rd November, 
1857, No. 2793, and the 8th June, 1858, No, 1286, and consists of steeping 
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the horn of animais in oil, or a composition of oil and other matters, heated 
to the requisite temperature until it is sufficiently soft, giving it elasticity 
and brilliancy, and then putting it in a mould heated by steam, after which 
processes a maundril, made of wood or metal, is driven into the horn to 
straighten it, when it may be cut spirally, as described in the specification of 
the aforesaid patents.—Not proceeded wich, 

1570. J. B. HowKLh, Sheffield, ** Jron.”— Dated 1st July, 1859. 

This invention has for its object the improvement of the quality of iron, 
and the inventor has found that this may be accomplished by submitting it 
to heat while inclosed in the white ash derived from the burning of coal, At 
present he assumes that the action is to extract impurities, but, however 
this may be, the quality is improved, and he thereiore also contemplates 
the use of other substances of a similar character, or acting alter the same 
manner,—Not proceeded with. 

1575. W. Rippin, Westbourne-terrace, Islington, Londow, ** Advertisemen 
show-cards, or boards.” — Dated 1st July, 1859. p 

This invention consists in making letters, figures, designs, or devices in 
relief upon show-cards or boards after the — manner : — Firstly, the 
inventor perforates the letters, figures, designs, or devices to be formed (on 
the surface of cards or boards) through a thick metal or other plate, so that 
it resembles a thick stencil plate, and he places the aforesaid plate on the 
cardboard to be operated upon, and then fills in the cavities with parian 
cement, or other plastic material, and presses it on to the cardboard flush 
with the upper surface of the plate, By pressure of air on the surface of 
the metal plate he forces the raised letters, &c,, through the stencil plate, 














thereby detaching the dboard and figures or devices thereon from the 
said plate. Another method is to forma slab with the letters, figures, or 
devices cut or moulded therein as a die of hard material ; into the cavities 
so formed in the slab he casts soft alloy of metal or plastic material. By 
means of a thin stencil plate, perforated to correspond with the recesses in 
the slab or other means, he affixes adhesive cement to corresponding 
portions of the surface of cardboard. He then turnsover the cardboard 
and presses it on the slab, and on removing it therefrom the moulded 
letters, figures, or devices are drawn out of the slab adhering to the card- 
board. Another method is to place elastic material, such as white sheep- 
skin leather, on the face of a die deeply embossed, on which elastic 
material a thick coat of plastic material has been spread, and to place the 
cardboard on it ; then by pressure the leather is forced into the recesses of 
the die. The object of the plastic material is to cause the elastic material 
to be squeezed into the embossed recesses, and produce bolder relief 
thereby ; it also serves to fasten to the cardboard at the same time.—JNot 
proceeded with, 
1576. See Class 8. 
1577. M. Boee, Daggleby, York, “‘ Washing machines.” —Dated 1st July, 1859. 
The patentee constructs his improved washing machines with the wash- 
ing chamber, having a bottom convex on the inside, and with a top or 
cover concave on the inside, and he applies to the interior surface raised 
ribs, reeds, or projections placed in the chamber transversely to the motion 
of the matters agitated therein in washing, and at the ends. The ribs he 
makes either plain or undulating in their surface, which is readily formed 
by turning in a lathe a piece of wood having a succession of hollows and 
raised round ridges or parts, which piece of wood is afterwards cut down the 
centre, and forms two or more ribs, To this washing vessel or chamber he 
applies rockers or segments, one being secured to either side of the chamber, 
on which rockers it is mounted in a suitable frame to raise it from the 
ground. The convex of the rockers is disposed in the opposite direction to 
that of the chamber, and a projecting tooth from each rocker enters holes 
in the frame to keep the washing chamber always in proper positiot, and 
to prevent its shifting while rocking. Or the rockers may consist of a 
series of teeth fitting in racks to correspond. Handles are applied for the 
purpose of rocking, or it may be otherwise actuated. He further intro-- 
duces a bridge-piece in the washing chamber which forms a sudden semi 
circular rise in the middle, and across the breadth of the machine ; this may 
be introduced or removed according to the quantity of water, or to the 
friction required to be produced. The bridge-piece is further furnished with 
projecting ribs. 


1689. H. E. Howes, and J. C. Howr.s, Maddison, Wisconsin, U.S. 
* Registering the number of persons entering or leaving public conveyances 
or places of public rasort, and determining the value of the entry or sare.” 
—Dated 4th July, 1359. 

This invention consists, First, in the employment of a yielding platform 
to determine the value of the entry or fare, in combination with doors or 
equivalent devices, to secure the registration of persons, previous to their 
ingress or egress ; Secondly, in the use of circular or segmental doors, or 
equivalent devices, having,within the area of their action a yielding platfarm ; 
Thirdly, in combining with the platform an operative lever, to lift the 
vertical rod and puppet; Fourthly, in the use of a pin or bolt in combina- 
tion with a horizontal arm, in order partially to rotate the vertical rod, and 
thus act upon the registering levers ; Fifthly, on the use of the registering 
levers in combination with ratchet-wheels, spring pawls, and double dial, for 
registering full and half fares; Sixthly, in the use of brushes, and in the 
combination of levers and rods, for operating automatically the doors and 
steps ; Seventhly, in the use of a circular curtain, to which are attached the 
stationary brushes, and which serves as a protection to the steps when 
drawn beneath the vehicle ; Fighthly, in the use of a two, three, or more 
leaved door with circular shields, the leaves and shields being slotted 
towards the centre, the said door having movable or stationary sash or 
windows, and revolving upon a centre or upon a tramway, and having 
within the area of its action a yielding platform ; Ninthly, in the use of a 
stationary shield or shields, so arranged in relation to the door when in 
motion, as to prevent the entrance of more than one person at a time, and 
while the person is standing on the yielding platform, with the aid of the 
shields attached to the door, to sufficiently encircle them at the moment of 
registration; Tenthly, in the use of a horizontal arm within the area of the 
door’s action, and projecting towards the centre of the door for the purpose 
of preventing any one passing from the passengers’ entrance in or out of 
the vehicle through the conductor's door, and so entering or leaving 
without being registered; Eleventhly, in the use of a ratchet-wheel and 
pawl so connected with the door as to prevent its reverse action without the 
consent of the conductor or driver; Twelfthly, in the use of two or more 
arms, projecting horizontally beneath the door, but attached to it, so that 
when the door revolves in the direction for entering the vehicle, they shall 
each come in contact with the horizontal arm attached to the vertical rod at 
the moment when the passenger is on the platform and is encircled by the door 
in combination with the stationary shield ; Thirteenthly, in the use of pulleys, 
so arranged with reference to certain of the registering wheels, as to be 
operated by them at every revolution, moving a distance equivalent to one 
of the spaces upon the double dial-plate, the said pulley having a recipro- 
cating action, winding and unwinding a strap of suitable material, with 
spaces upon it equal to those upon the dial, and numbered suitably, the 
said strap or belt travelling in guides directly behind and exposing through 
an open space in the full and half fare circles of the registering dial a 
number corresponding to the revolutions that the hands or pointers have 
made. The invention cannot be described in detail without reference to the 
drawings. 

1593. J. McInrosu, Glasgow, ‘‘ Leather driving-belts."—Dated 5th July, 1859. 

This invention consists in treating the hide or leather for such belts with 
saline or acidulous solutions, in addition to subjecting it to the ordinary 
preparatory processes. 

1594. W. Knarron, Monkhar, Yorkshire, “ Gas.’’—Dated 5th July, 1859. 

Into suitable retorts the patentee places bark knots, or the refuse bark 
of the tan-pits, or the bark of other trees, or the produce of oak and other 
trees, shipwrights’ wood-chips, turners’-chips, or other such like chippings 
of timber, waste from saw-pits, such as sawdust, and other refuse, the 
refuse of timber felled and sawn on gentlemen’s estates, the same being 
previously thoroughly dried (either in the sun or in a suitably constructed 
kiln) before entering the retorts. The chips, dust, or bark-knots are then 
treated in a similar manner to the coal in the manufacture of coal-gas, but 
producing a pure hydrogen gas with nearly the same illuminating power as 
coal, without the unpleasant smell arising from the coal. There being no 
dirt, &c., it is very easily manufactured. In order to give the gas so 








| produced the greatest amount of illuminating power, they pass it over or 


through spirit of naphtha, camphine, or other suitable spirit that will give it 

the required illuminating power, and which gives out a much more brilliant 

light than coal-gas, 

1597. W. E. Newton, Chancery-lane, London, ‘* Apparatus for moving iron or 
other metals while the same is in process of manufacture at the rolls.” — 
A communication.—Dated Sth July, 1859. 

This invention relates to a novel arrangement of apparatus whereby the 
heated blooms or bars of iron may be raised and lowered when required, so 
as to bring them opposite to the rolls, whereby they are to be reduced to 
the desired form, shape, and dimensions. The patentee claims the use of 
movable floors, platforms, or supports for moving iron or other metal at 
the rolls while in process of manufacture, such movable floors being so 
arranged and combined as to counterbalance each other, or nearly so. The 
invention cannot be described without reference to the drawings, 


1509. J. Watkins and J. Puan, Aberdare, Glamorganshire, ‘* Lubricating 
wheels.”"—Dated 5th July, 1859. 

This invention relates to an improved mode of lubricating wheels, pulleys, 
or sheaves of all kinds, whether used as the travelling wheels of vehicles, or 
as simple sheaves or guide-pulleys, and consists in casting or forming a 
grease-box or lubricating receptacle in one piece with the boss or nave of 
the wheel itself, when the material of which the wheel is made is suitable 
for so doing; or the grease-box may be cast or formed separately, and then 
fitted or secured to the boss or nave of the wheel. The interior of this 
grease-box communicates with the axle, journal, or supporting spindle by 
means of one or more holes or slits made in the bottom of the grease-box, 





and a tight-fitting lid of wood or other suitable material is adapted in slides | 
or otherwise to the top of the box for the purpose of preventing the escape | 


of the lubricant during the rotation of the whee, and tor excluding as much 





as possibie the entrance of dust or grit therein. If found desirable springs | 


or other simple contrivances may be employed for preventing the accidental 
displacement of the lid, but, in most cases, such contrivance may be 
dispensed with if the lid itself is made to fit sufficiently tight. 


1600. W. H. Warp, Auburn, U.S., “ Ocean marine signal telegraphing for day 
and night.” —Dated 6th July, 1859. ah 

The object of this invention 1s to increase the rapidity of communicating 
intelligence either by day or by night by means of signal flags or signal 
lights. The invention consists in the application of a system composed o 
ten, thirteen, or more flags, ten of which to serve when using the numerical 
system, and three to repeat the numerals. ‘These three may be reversed to 
repeat the numerals to six points, thus serving as six repeating, and by 
raising one or more of these systems of flags the letters of the alphabet are 
indicated. In this system only three colours are used, and in no one flag 
more than two colours are introduced, and the colours in the flags are 


divided transversely or longitudinally, any subdivision of either of the | 


colours in the flag (except one flag only) to the number of sixteen flags. 
The number may be increased, if desired, by adding flags with the tri-colour 
in such additional flag (or by repeating one of the colours), and the colours 
divided as in the others. That form is given to the flags which will float 


in a gentle breeze, and those colours adopted that can be seen and | MN . r 4 
uished the greate ‘ : | received by our agents until ten o'clock at night, and after the mail 


distinguished the greatest distance, and present the strongest contrast with 
each other, and such arrangement given to the colours as to present the 
greatest field to each individual colour when more than one colour is used in 


& flag, so that whether the flags are extended by the breeze, or drooping in 
a calm, they can readily be distinguished from each other. This invention 
also consists in the application of a sys em of signal lights for the purpose of 
signalising either by day or night, and this system consists of five lights 
provided with powerful reflectors, and arranged in such position in relation 
to each other that, with the use of movable red or other coloured shades, all 
the numerals, and likewise the letters of the alphabet, are indicated and 


| clearly distinguished at a great distance. The different shades are connected 


with a set of stops, keys, or cords in such manner that the shades can be 
instantaneously changed, and telegraph letters or numbers indicated with 
great rapidity, by varying the arrangement of the different coloured shades 
in front of the lights. These shades may (instead of coloured glass) be made 
hollow, and of white glass. and filled with coloured liquid in order to 
facilitate the transmission of light.—Not proceeded with. _ 


1603. J. Horton, Dudley, ‘‘ Gas-meter.”—Dated 6th July, 1859. 

This invention consists essentially of a vessel, the open mouth of which is 
turned downwards, and immersed in quicksilver, oil, water, or any other 
liquid. The said vessel turns upon an axis connected to one of its sides, and 
is enclosed in a case or closed chamber. A valve, external to the closed 
chamber, is connected with the axis upon which the movable vessel turns, 
and acts in the following manner :—When the movable vessel has risen by 
the delivery of gas underneath it, the said valve shuts off the gas from the 
supply-pipe, the vessel sinks as the gas passes out, and the gas is at the same 
time admitted to the closed chamber, which fills as the movable vessel 
empties itself. As soon as the said movable vessel has sunk to its full ex- 
tent, and the closed vessel in which it works has been filled with gas, the 
valve shuts off the supply to the closed chamber, and opens the communication 
between the said chamber and the delivery-pipe, at the same time the supply 
is directed to the movable vessel, which is shut off from the delivery-pipe. 
By the rising and falling of the movable vessel in the closed chamber there 
is formed, as it were, two vessels, one of which is filled from the supply- 
pipe, while the other is emptying itself into the delivery-pipe. The work- 
ng of the valve or valves, by which the passages are opened and closed at 
the proper times, is effected by the motion of the movable vessel. By the 
said motion, the number of the ascents and descents of the movable vessel, 
and the amount of the gas which has passed through it and the closed 
chamber, is registered.—Not proceeded with. 

607. L. Scowarrzkorrr, Berlin, and F, C. Paiiprson, Dusseldorf, ‘* Im- 
provements in steam-hammers, and in machines for cutting siles, and jor 
planing and grooving iron, stone, d-c.”—Dated 6th July, 1859. 

In constructing a steam-hammer according to this invention, the piston 
is moved the same distance for each blow, and, in consequence, always gives 
equal blows to the hammer block or tool ; and in order to be able to adjust 
the effect of the blows upon the material under operation, the steam 
cylinder and the piston with the hammer block are all carried by a sliding 
frame, which slides in V grooves in the main frame, so that the sliding 
frame can be raised or lowered, and the sliding frame, the tool holder, or 
piston, is either raised off, or brought nearer to, the material to be operated 
upon, and in consequence the effect of the tool can be modified at the will 
of the workman, and the sliding-frame may also be raised so that the tool 
does not touch the material under operation, while at the same time the 
hammer may be kept uninterruptedly in motion. In order that the steam- 
pipe, which admits steam to the valve-box of the cylinder, may be moved 
up or down when the cylinder is moved, its end passes through a stuffing- 
box in the top of a chamber in the upper part of the main frame, into 
which chamber the steam is first admitted. The steam is admitted to, and 
shut off from, the cylinder by a rotating valve, which is actuated by two in- 
clines (carried by a crosshead attached to the piston rod) acting on a projec- 
tion on the spindle of the valve, and causing it to rotate. 

1611. C. F. Vasserort, Essex-street, Strand, London, ‘* Regulator chiefly appli- 
cable to water-wheels.”—A communication.—Dated 7th July, 1859. 

The inventor mounts a ball or penduium governor of the usual form, and 
gives motion to it from the prime mover proceeding also from the water- 
wheel ; and moved through a pinion in connection with it are two spindles 
in a line with each other, having on each adjacent end a bevel pinion, the 
other end of the one having the pinion through which motion is communi- 
cated from the water-wheel, the end of the other spindle having an endless 
screw formed upon it by means of a spur pinion or hook placed between 
the two bevel pinions, and actuated by means of a series of levers from the 
collar of the ball governor; these latter are thrown in and out of gear, and 
the endless screw, when the pinion is in motion, acts either directly or 
through a system of gear wheels upon the rack upon the hatch or sluice 
which admits the water to the wheel, thus : Suppose the motion of the wheel 
to be too great, this velocity will be communicated to the ball governor, 
and by means of the action of the arms on the collar, and through the 
levers, will throw the bevel gear wheels into action, and through them the 
spindle with the endless screw, and again from this upon the rack of the 
hatch or sluice, so as to close the aperture by which the water is admitted, 
and thus diminish the speed of the wheel.—Not proceeded with. 

1614. R. C. Rapier, Newcastle-on-Tyne, ‘‘ Rolling plates of unequal thick- 

ness.” — Dated 7th July, 1859. 

This invention consists in adapting steam or hydraulic machinery, or 
both, to rolls for rolling plates with two edges, or other desired parts, 
thicker than the rest of the plate; also, in adjusting the rolls and regu- 
lating the distance between them, in order that they may be further apart 
from each other when rolling the edges, or other parts required thicker 
than the rest, than they are when rolling the remaining parts of the plate.— 
Not proceeded with. 

1617. W. Rosinson, Wembdon, Bridgewater, ‘‘ Cask washing machines.”— 

Dated 7th July, 1859. 

This invention consists in mounting two frames, one within the other, 
to hold casks during the operation of washing on axes in the manner of 
gimbals, or other mechanical equivalents, so that the cask shall be held in 
such position as to receive, and will receive, rotatory motion on its own axis— 
that is to say, in the direction of its circular form, and also end over end, 
and so also that the cask will be placed in any, and pass through all, 
angular positions intervening between the positions affording the rotatory 
motions first mentioned by simply turning the inner frame on its axis. For 
this purpose the patentee mounts the outer rotatory frame on the main axis 
in the direction of the length of the frame, so that the inner frame holding 
the cask while in the plane of the outer frame will hold the cask with its 
ends or heads towards the gudgeons or bearings of the main axis, The 
inner frame has the gudgeons or bearings of its axis in the outer frame, 
which axis is disposed at right angles to the main axis, and so as thereby to 
permit the disposition of the cask, as before mentioned, whilejbeing washed. 
The inner frame he fits with suitable sliding bars or rails, adjustable, and 
fixed by pins and screws to adapt the machine for various sizes of casks, and 
to pinch and hold them in position. These shifting bars or rails he further 
furnishes with sliding blocks, actuated by screws or otherwise, for similar 
purposes, The inner frame is furnished with a locking-plate at one end 
around its axis, into which a pin drops or screws in several holes to fix the 
cask in the various positions required, and before mentioned; or the 
machine may be self-acting, and so as to pass the cask through the different 
positions required. In washing casks he introduces into them gravel, 
sand, or any other suitable material, and water, or other liquor at the bung- 
hole as usually practised. 

1623. J. Gipns, Brentford, ‘* Brushes, brooms, coverings for floors, &c.”—Dated 

8th July, 1859. 

This invention consists in composing the scrubbing, scraping, or rubbing 
surfaces of brushes, brooms, scrapers, mats, and other analogous articles, 
of strips or pieces of vulcanised india-rubber, or other like material, set up 
edge or endwise, and secured in any convenient manner to some suitable 
back or frame, whereby the elastic pieces or strips will be held securely in 
position, 











Crry Rartways.—Mr. G. F. Train, of New York, has proposed a 
system of horse railways for Liverpool on the American plan. The 
time seems approaching when the introduction of some facilities of 
this description will be witnessed in all large European towns, and 
the method may possibly be promoted by a contrivance lately 
brought forward by a Mr. Curtis for enabling carriages to pass off 
and on a line of rail at pleasure. There are five city railroads in 
New York, operating on a total length of 44 miles, constructed at 
an aggregate cost of about £1,000,000, which pay dividends of from 
6 to 12 per cent., and are alleged to have carried 34,000,000 pas- 
sengers in the year 1858. At Boston and Philadelphia, also, the 
plan has long been resorted to, and the busy people of all these 
cities would, it is believed, view a return to the old condition of 
traflic with as much surprise as a retrogression from gas to oil.— 
Times. 

Puncruauity or TELEGRAPH CompPANtes.—Messrs. Ashton and 
Co., of 39, Lombard-street, write as follows to the Times :—“ On the 
afternoon of the 10th of December last a message was sent to us » 4 


| our agent at Malta, intended to anticipate the China mail whic 


arrived on the 15th, whereas the message did not reach us till the 
17th, two days after the delivery of the letters. On the 16th of 
January we received another telegram, but so nearly unintelligible 
as to be almost useless. A repetition of this was requested, which 
we did not receive until the 30th, again subsequent to delivery of the 
letters it was intended to precede. On Saturday last we sent a 
message at 10.10 a.m. to Marseilles, which was meant to overtake 
the outward China mail, but which we hear this morning was not 


had closed. The two first cases apply to the Submarine Telegraph 


| Company and the latter to the Electric and International.” 








ce we om et i, it te a i et 


> aa) 


eI 














THE ENGINEER. 


115 





Fes. 17, 1860. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ConxpITION OF THE MALLEABLE IRON TRADE: Quietude—THE BUDGET AND 
THE Iron TRADE: General Approval—GnraveE ANOMALY IN THE BUDGET: 
Tax of Sixteen and Eightpence a Ton on Iron—DestheD ALTERATION IN THE 
Ratine or Coat Mines — ProposeD AMALGAMATION oF OxFoRD, Wor- 
CESTER, AND WOLVERMAMPTON AND OTHER RatLways— TENDERS WANTED 
ror Inon ror Locomotives—Pic Inon Trape: Effect on Prices by 
Decision of Scotch Ironmasters ; Two New Furnaces: Proposed Economising of 
Gases—IRoN TRADE IN France: Increase of Blast Furnaces—Coat TRADE: 
Large Demand; Men Watching the Scotch Dispute: Strike of St. Helen's 
Colliers — GENERAL MANUFACTURING | BADES OF BIRMINGHAM AND WoL- 
VERHAMPTON : Improved: Foreign Trade Better—'THE MANUFACTURERS AND 
tHE Bupcet: The Boon of the Abolished Poper Duty: Mr. Gladstone and his 
Paper Carriages —WOLVERHAMPTON AS A SITE FOR A NATIONAL ARSENAL— 
Fatat Coat Mine Accwents: Melancholy List—Deata From Coke Fine 
SUFFOCATION, 

NeirHer in Birmingham yesterday, nor at Wolverhampton on the 

day before, were there any business transactions reported worthy of 

special note. The trade is decidedly quiet, and is likely to remain 
so as long as money continues so dear, and foreign politics so un- 
settled, as is now the case. Most of the works, however, are in 
steady movement, and masters are in good spirits, continuing, as 
they ‘do, to derive benetit from the strike of the Scotch colliers, and 

anticipating considerable advantage at the prescribed time from a 

less restricted trade with France. ‘“ The Budget” was the topic on 

’Change, both yesterday and also the day before; and on every 

hand it received eulogiums because of its bold recognition of the 

soundest principles of trade. But exception was taken to some of 
its details, and, in so far as it relates to the iron trade, to one of its 
minor features also. In this particular, the gravest objection is 
raised to the proposed tax of a penny on all such articles as appear 
in units on the ship’s papers. Now, as all iron is counted on board, 
and not entered in the bulk, this regulation, if made to apply to 
iron, will be a virtual prohibition of many descriptions of manu- 
factured iron. Take hoop iron first. ‘This description is ex- 
ported in bundles of 56 Ib., which, at 1d. per bundle, would be 
3s. 4d. per ton—a larger sum than is now being got by some 
makers upon a ton of hoop iron. Take next three-quarter 
rounds. Of these there are 100 to the ton, necessitating 
according to the new programme a tax of 8s, 4d. per ton. In some 
cases even twice that amount would be exacted. We know instances 
in which, during the past week or two, rods cut to lengths and com- 
prising 200 to the ton have been shipped from South Staffordshire. 

Here would be an impost of 16s. 8d. on a ton of suchiron! Of 

course it cannot be the intention of the Chancellor of the Exchequer 

to make his “ penny tax” apply to such cases, yet, as at present un- 
derstood, it is clear that it does; and upon it Mr. John Hartley, 
managing partner of the firm of G. B. ihorneycroft and Co., of 

Wolverhampton, has put himself on behalf of the trade in commu- 

nication with the Right Hon. C. P. Villiers, one of the M.P.s for 

that town, and Mr. Foster, one of the members for South Statlord- 
shire. The last-named gentleman, it will be remembered, is himself 
an ironmaster, and the head of the leading house of this district. 

If not before, certainly on Monday night next, an explanation of a 

satisfactory character is expected of this point of detail. ‘Lhe pro- 

posed reduction upon pig-iron, bar-iron, and steel, with tools and 
machinery imported into France, is to commence on the Ist of next 

October. Coal, however, is to be set entirely free on the 1st of next 

duly. 

At the same time the advantages that South Staffordshire would 
derive from the proposed amalgamation of the Oxford, Worcester, 
and Wolverhampton Railway, with the Worcester and Hereford, the 
Newport, Abergavenny, and Hereford, and the Severn Valley Rail- 
ways into one line, to be called the West Midland, were laid before 
the trade, and the scheme appeared to obtain warm approval. Now 
that the trade between this district and South Wales is increasing, 
the benetit would be considerable to obtain a through narrow gauge 
communication under one directorate, without the necessity of 
coming vid Shrewsbury. 

The Lancashire and Yorkshire Railway Company are advertising 
for tenders for the iron for four locomotives. Specitications at the 
Locomotive Works, Miles Platting, near Manchesier. Date for 
tender, ten o'clock, February 22nd. 

Pigs are very tirm, in consequence of the information to hand 
yesterday that the Scotch ironmasters, at their meeting on Wed- 
nesday afternoon, to consider the course to be taken relative to the 
colliers’ strike, had resolved to continue the lock-out another fort- 
night. By those persons who know most of the Scotch trade, it is 
maintained that the men will succeed in the struggle. ‘The make of 
this district will soon be increased to the extent of two more fur- 
naces. It is the intention of Messrs. G. B. Thorneycroft and Co. to 
build two upon their property at Bradley, near Bilston, as they quit 
the Hatherton furnaces in March. The Bradley estate will supply 
most of the needed materials for the new furnaces. It is not con- 
templated to construct the furnaces upon any other than the plans 
which have been adopted here for some time. We may state, how- 
ever, that renewed efforts are being made in the neighbourhood of 
Dudley to apply the waste gases of the puddling furnaces to the 
heating of the boilers necessary for the blast machinery. Former 
attempts in this direction, successful though the plan has worked in 
South Wales and the new North-East districts, have signally failed 
in South Staffordshire, and the failures have been attended with 
serious accidents. The difficulties which those experiments de- 
veloped are now confidently expected to be overcome. 

Mr. 8. Griffiths, in his last circular, says :—*‘ The iron trade in 
France is slightly improving. The large works at Montataire, are 
well nigh in full operation, being well ott for orders for large plates 
and cast steel; they have likewise large orders on hand here for 
tire bars and sheets. The demand for tin plates is better here than 
in England, and the same may be said with regard to turn plates, 
and their works at Verté Voir, prés Boulogne-sur-Mer are progress- 
ing steadily in the make of pig-iron. The large works belonging to 
M. Penard, at Marquise, are likewise tolerably active; the whole of 
the furnaces are not yet in blast, but a fair business is being done 
at the extensive foundry here in pipes, bridges, girders, and other 
odd work. At Rimancourt, Sainte Marie, Sainte Dizier, and Ferte- 
sur-Aube new mills have been erected, and are at work. Two new 
foundries are likewise now in course of erection, one at Chamonilley 
and the other at Brousseval. The extensive works of the eminent 
firm of M. Mires and Co., at St. Louis, near Marseilles, are rather 
more active; only one furnace, however, is in blast here, but the 
large foundry connected with the furnaces is tolerably busy, having 
a large Government contract on hand. ‘The collieries near to Lyons 
have a good demand for their coal, and the ironworks at the same 
place are more busy than they were two months since ; indeed all 
the foundries in the departments of the Loire, Rhone, and Gard are 
more busy than of late.” 

The coal trade continues in a very healthy state, the production 
scarcely equalling the demand, and a considerable quantity of 
Durham and other cokes arriving in the district in consequence. 
The men at present are quiet, but careful not to work more time 
than they can help, and watching the course which the struggle 
between ‘the ironmasters in Scotland and the colliers there will 
eventually take. Upon the result of that contest will depend 
their continued quietude or the opposite. The turn-out on Monday 
last of the St. Helen's colliers for an advance of 10d. in their 
Wages, is expected by the men here to terminate in success of the 
employed. 

In Wolverhampton on Wednesday, an agent of Messrs. Pearson 
and Knowles, of Wigan, was obtaining the signatures of South 
Staffordshire coal masters to the petition for the assessing of coal 
mines under the new Health of Towns and Town Improvement Acts, 
atthe rate charged to other property, namely, one-fourth of the sum 
at which they are now assessed. The iron and coal masters of the 
north are especially active on this subject, maintaining that whilst 


they do | 


their property is charged fourfold more than other property y 4 
ich these 


not derive, because they do not require, certain benefits w 
acts secure to others. | 

The general trades of Birmingham, Wolverhampton, and the | 
surrounding districts continue in a state of prosperity ; at the com- 
mencement of last week no great number of orders were received, 
but the supply of orders on hand were abundant, so that full time 
was worked. On Tuesday the merchants’ orders were numerous and 
large, and on every hand there are sanguine expectations of a brisk 
foreign trade immediately the scarcity of money in Canada makes it 
likely that no large amount of business will be transacted with that 
colony. There are a large number of orders on hand from South 
America and the East Indies. The continental and the Levant 
trades are active, as also is trade with Spain. In a commercial 
point of view the Australian advices are very unfavourable. The | 
markets continue over-burthened with stocks, which must be sold at | 
considerable sacrifice; numerous failures are taking place, and coin | 
and bullion is decreasing in the bank coffers, The false system of 
trading which has been carried on hitherto must be stopped before 
any beneficial alteration can take place, viz., the importation of 
goods by parties who have not the means of holding them, but force 
them off at aloss to enable them to meet their bills. 

Among the general hardware factors and merchants, as well as 
the manufacturers of the light de-criptions of goods, in Birmingham 
and Wolverhampton, the Budget has been received with even more 
satisfaction than by the iron and coal masters. Immediately upon 
the announcement of the Budget there was an almost universal 
grumble because of the continuance and increase of the Income-tax, 
but as the Chancellor of the Exchequer’s speech became better 
known, the grumbling subsided, and the sentiment seemed to be— 
“ Well, give us plenty of trade, and we don’t care for the Income- 
tax; but we object to the mode of assessing the Income-tax.” The 
chief inducement to this change of opinion among merchants and 
manufacturers is the repeal of the paper duty, which, as almost 
every article of hardware has to be wrapped up in about five 
wrappers of paper, will prove a great boon to them. ‘To the manu- 
facturers of papier-mach¢, also, the benetit will be proportionably 
greater. The abolition of the duty will be equal to a reduction in 
the price of about £14 a ton, or 2}d. a pound upon the many tons of 
paper that are annually used by the factors and merchants in Bir- 
mingham and Wolverhampton, and their wide surrounding districts. 
Amongst those conversant with the uses to which paper is applied, 
the statement that, in the event of the repeal, even “ carriages ” 
might be made of paper, has occasioned a little smiling at Mr. 
Gladstone’s expense. It is a fact, thatevery time the Chancellor of the 
Exchequer travels by railway, he rides in a carriage the body of 
which is composed almost entirely of paper. Nothing has been 
found to bear the changes of temperature and the rough work to 
which a first-class carriage is exposed equal to papier-mdaché. 

On Tuesday last, the own Council of Wolverhampton deter- 
mined to petition Government to make the locality of that town the 
site of the proposed inland arsenal in the room of Woolwich. It 
was argued that the abundance of iron and coal, and the facilities 
for the manufacture of all the articles usuaily produced at an arsenal, 
together with the ready communication which the district afforded 
both by canal and rail with every pari of the kingdom, made it 
eminently the best site in the kingdom. Mr. Alderman Hartley, 
ironmaster, objected to this dogmatic form of argument, and 
succeeded in making the petition modestly request that no new 
position should be selected until the claims of Wolverhampton had 
been investigated. Mr. Hartley showed that as long ago as De- 
cember last he had put himself in communication with the authorities 
of the War-otlice, pointing out the disadvantages of Weedon, and of 
the opposite features which Wolverhampton presented. 

The past week has been somewhat prolitic of fatal occurrences, 
The following are among the number:—An accident has happened 
in one of the pits at the Foley Colliery, Longton, North Stattord- 
shire, the property of Mr. Sparrow, which has resulted in the death 
of three men, and the serious injury of four other colliers, ‘The 
immediate cause of the accident was an explosion of tire-damp, 
which entered the workings through a fall of earth, whilst seven men 
were employed at the spot with naked lights. 1t was known that 
gas was secreted at the spot, and yet the hands were allowed to work 
there with naked lights. ‘The persons principally to blame are the 
ground bailitt and the butty, but the latter has paid tie penalty of 
his indiscretion with his life, he being one of the deceased. At the 
inquest Mr. Wynne, the Government inspector of coal-mines for North 
Statlordshire, admonished and cautioned, with no more severity than 
the case called for, the ground bailiff, and in a proportionate degree 
the agent of Mr. Sparrow. The deadly element was brought into 
immediate contact with the candles by a fall of earth. The four other 
men are recovering, but they are much burnt, and one of the 
number severely so. A verdict of “ accidental death” has been 
recorded. 

An accident has happened at Bradley, near Bilston, which has 
resulted in the death of two colliers. On Friday the men were 
engaged in No. 9 pit, at Messrs, G. B. Thorneycroft’s colliery, in 
making a new water-way, when a mass of coal fell upon Limothy 
Jones and Isaac Proverbs, killing the first and so severely injuring 
the other that he died in two hours afterwards. 

A collier, who acted a conspicuous part diring the late strike in 
South Statlordshire in speaking at the meetings of the “ outs” aud 
| acting as a committee-man, named James Jackson, was accidentally 
| killed on Saturday, whilst at work in one of the pits of Messrs. W. 

Dawes and Son, at Rowley Regis. The poor fellow was endowed 
with abilities far above the mass of men of his class in Statlordshire. 
He had not long returned to work when he was killed, most of 
the colliery proprietors refusing to employ him after the part which 
he took in the agitation referred to. He leaves a widow and nine 
children. 

An unknown boy who, a few days ago, being found about the 
Mesty Croft Colliery, Wednesbury, asking for employment, and 
saying he was without surviving parents, was befriended by Mr. 
Hammond, the proprietor, and fed, subsequently fell down a 
working shaft, and died at once from the injuries which he 
sustained. 

Reuben Millward, a moulder in the employ of Mr. Joseph Malkin, 
of the Spade Works, at Smethwick, has been suflocated through 
lighting a coke fire in a room at the works, where, with a companion, 
he shut himself in and drank to excess during the night, when he 
should have been at work in another part of the building. ‘The 
apartment was entered at two o’clock on the afternoon of the 
following day by Mr. Malkin, who found Millward lying on the 
floor quite dead, and his companion scarcely alive. The second 
man is now recovering. 





ReE-ROLLING OLD Rattway Bars.—The last report of the Great 
Western directors has the following on this subject:—*Since the 
last half-yearly meeting your directors have given much considera- 
tion to the means of procuring the very best quality of materials, 
both of iron and timber, required for the renewal and maintenance 
of the permanent-way and works. ‘Those materials form important | 
items in the ordinary expenditure of the company, and the supply of 
them requires therefore to be watched with peculiar care, in order 
to insure their being of the best and most enduring character. ‘To | 
accomplish this with respect to iron rails, the board have decided, | 
after the most careful inquiry and investigation, to construct upon | 
their premises at Swindon a rolling mill for the working up of the | 
worn or damaged iron, in order to be converted, with the aid of 
fresh material of the very best quality, into new rails, which would | 
possess a longer and therefore more economical existence than any 
which have yet been manufactured for them. The first cost of the | 
rolling mill and machinery will amount to £20,000, which sum, | 
with all current interest upon it, will be absorbed within a period of 
14 years by an annual charge on the new rails of £2,000, in addition 
to the expenses of the manufacture. Your directors are satistied 
that this process will utilise your worn rails at the highest price | 
obtainable for old iron, and ‘will provide new rails of the most | 
durable quality at a comparatively moderate cost.” | 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 

LiverpooL: The Dock Board, Dock Railway, Mersey Telegraph, Ferry Steamers, 
dc.: The Pacific Steam Company extending their Operations; New Gunboats 
—SHEFFIELD Taape—NorTHern Topics: New Line of Steamers from 
Middlesbro’: The Iron Trade: Blyth Harbour: Bishop Auckland and Bar- 
nardcastle Railway, &c,—New ScuHoot Burpines at Wriuineton: Jn- 
auguration and Speech by Lord Ravensworth—Newcastts Lirenary aND 
PuiLosopHicaL Society; Sir W. Armstrong and the late Mr. R. Stephenson. 
‘THe STRUGGLE FoR THE Eastern Counties CHAIRMANSHIP—OTHER RalL- 
way Marrers: Continual Additions to Capital Accounts ; Satisfactory Con- 
dition of the Great Northern—LaivexPooL OBSERVATORY, 


We commence with Liverpool. At the last meeting of the Mersey 
Docks and Harbour Board, the works committee reported that they 
had held an interview with the improvement committee of the 
corporation, when it was resolved that if the corporation would 
submit plans for the improvement of the approaches they should 
receive every consideration. Mr. W. J. Curtis, it appeared, had 
applied for the use of the dock line of railway on a lease for twenty- 
one years; but the committee, while they expressed a readiness to 
let the use of the line on the same terms as to other parties, would 
not grant a lease. Mr. G. F. Train, an American gentleman, had 
otlered to place omnibuses constructed on the American principle on 
the railway at 1s. per jouraey, the terms required. Mr. ‘Train was 
admitted to an interview, and the result is that he will be permitted 
to ; lace omnibuses on the line of a construction to be approved by 
the board. It appeared that the marine committee had invited Mr. 
Lindsay, of Dundee, to exhibit his mode of conveying electric signals 
through water without wire or cable, the expenses not to exceed 
£20. The engineer was directed to lay a single wire cable across 
the river immediately upon its arrival. A letter was read from the 
War-oilice, in which the heads of that department requested to be 
informed as to the construction of the dock works at the extreme 
north end, in order that the Government might make the necessary 
arrangements for the construction of a fort at that point. Other 
available sites were also mentioned, and the whole subject was 
referred for consideration to a committee, ‘The question of keeping 
a space in the river clear for the passage of the Woodside Ferry 
steamers was again brought under consideration, notice of motion 
having been given by Mr. Shand to the effect that a bye-law be 
enacted imposing a penalty not exceeding £5 on any vessel which 
should anchor within the limits of the river directed to be kept open 
for the passage of the ferry steamers, from the 1st of October to the 
Ist of March. 

The Pacitic Steam Company of Liverpool have had their charter 
extended for twenty-one years. Their fleet in the Pacitic consists 
at present of nine steamers, and three more are being built. The 
annual steaming distance of the company along the coasts of New 
Granada, Ecuador, Peru, Bolivia, and Chili, now amounting to 
about 170,000 miles, is to be immediately extended to upwards of 
300,000 miles. ‘The course of post between Panama and Valparaiso 
will after April be shortened by about fifteen days, and a weekly 
communication will be established between Panama and Valparaiso, 
touching at all the principal intermediate points along the whole 
line of coast. 

Mr. W. C. Miller, of Toxteth Dock, has launched from his ship- 
building yard two wooden screw gunboats, which were named re- 
spectively the Pelican and Steady, by Mrs. Miller and Mrs. Preston, 
wife of Mr. Preston of the marine engineering firm of Fawcett and 
Preston. ‘The launch of each vessel was most successful ; and they 
were afterwards towed into dock to be occupied. Their dimensions 
are: —length between perpendiculars, 145 ft.; for tonnage, 
127 ft. 10 in.; extreme beam, 25 ft. 4 in.; breadth moulded, 
24 ft. 6 in.; depth of hold, 24 ft. 6 in.; the tonnage, builders’ 
measurement, 420; the draft of water, when fully equiped, 9 ft. 3 in. 
forward, and 11 ft. Gin, aft. They are each to be titted with direct- 
acting engines of nominally 80-horse power, by Mr. Robert Napier, 
of Glasgow. From their very tine cnodal, these vessels are expected 
to average a speed of 11 or 12 knots an hour, and will be principally 
employed as dispatch-boats. Their armament will be one 95 ewt. 
pivot-gun, and four 24-pounder carronades. Each vessel is orna- 
mented with an appropriate figure-head. After the ceremony of 
launching, a party of ladies and gentlemen present were, b 
the invitation of Mr. Miller, entertained at lunch. Mr. Phillips, 
Government surveyor, in responding to the toast of his health, spoke 
of the admirable manner in which the gunboats were constructed, 
and said that the work altogether had atforded him the most un- 
qualitied satisfaction. ‘Two more gunboats are building at the same 
yard, to be named the Heron and the Dottrell. Although only 
267 tons measurement, it is said that they will be more heavily 
armed than the Pelican and the Steady. 

At Shettield, business wears a more quiet aspect. There has been 
a falling off in continental orders, more particularly in those from 
Russia. 

From Newcastle one hears that a line of screw steamers is about 
to be established between Middlesbro’, Cronstadt, and Ham- 
burgh. ‘The line will be put into operation in a few weeks. ‘The 
Bradley ironworks of the Derwent [ron Company, suspended last 
summer, are again being put into active order. The following 
return is made of the state of the blast furnaces of the district on 
the Ist inst. :— 


In, Out. Total, 
Eston—Bolckow and Vaughan .. .. 2° BS ce o 9 
9 Clay Lane Company .. . . Zu — oe @ 
” Samuelson and Company oe % —- « 38 
Cargo Fieet—Cochrane end Company .. ., - 3 L we 6 
an Gilkes, Wilson, Pease, and Co, ., 3 1. 4 
Middiesbro’—Bolckow and Vaughan ee - 3 — . 3 
-~ Snowdon and Hopkins... .. .. .« 2 — . 2 
Port Clarence—Bell Brothers... .. .. «. 4 1. & 
Stockton—Holdsworth and Co... .. .. 6. 2 a. 8 
Norton—Warner, Lucas, and Co. .. .. 2 Lo 8 
Darlington—South Durham Company . 3 — ee. $8 
Witton Park—Bolckow and Vaughan ,. 2. =«68 lw 6 
Stanhope—Weardale Lron Company .. ~~ o« 2 « } 
Towlaw—Weardale lron Company.. 4.. 1 5 
Cousett—Derwent lron Company .. .. Bm « ~F 18 
52 17 .. @ 


Two or three other items of interest may be gathered from the 
north. The Blyth Harbour Company are erecting a travelling 
crane for the discharge of ballast from ships alongside the west 
wharf. This will be a great improvement on the old system, by 
which only one ship could be discharged in a tide by one crane, 
‘The appointment of a committee of the Llouse of Commons to inquire 
into the testing of anchors aod chain cables for the merchant service 
has given great satisfaction to the chain manufacturers, and 
operative chain makers of the district. ‘The Bishop Auckland and 
barnardcastle Railway is to be commenced in the course of the 
spring. 

The schools and mechanics’ institute at Willington, raised in 





memory of the late Mr, George Stephenson, were inaugurated on 
Friday, Lord Ravensworth presiding on the interesting occasion. 
Speeches were made by his lordship, Mr. Addison Potter, Mr. Sopwith, 
the Mayor of Newcastle, and other gentle:nen; and a passage or two 
from the noble chairman’s address may not be uninteresting. His lord- 
ship said the company were met to inaugurate the formal opening of 
the schools which were called in memory of their founder, Kobert 
Stephenson. He (Lord Ravensworth) never could recur to the con- 
nection which existed between his family and the Stephensons 
without some degree of pride. The benevolence of the late Robert 
Stephenson could not be better proved than by the fact of his pre- 
serving so strong and grateful a recollection of the locality in which 
he spent his earliest years, that when that time arrived, when he 
had an honoured name, even amongst the princes of the world, and 
had an opportunity of evincing his grateful recollection of his boy- 
hood, he contributed almost entirely out of his personal resources 
the money adequate to found and endow the present new school. 
The benevolence of his character was indicated by these feelings ; 
the generosity of his character was likewise exhibited by the manner 
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in which he supplied the resources for the institution. The noble 
ord, then addressing parents of children likely to be educated in the 
schools, said it was undoubtedly a very great temptation to with- 
draw children from school in order that they might help the domestic 
establishment by the wages they might receive outside. This was 
the case in mining as well as in commercial places, and especially in 
those establishments which were more immediately connected with 
this place—he meant the shipbuilding yards. He was informed that 
boys at a very early age were in these shipbuilding yards, receiving 
employment and proportional wages, which naturally led to the 
absorption of their labour to the exclusion of all other employment. 
But what he would impress upon parents was, that, for the sake of 
these advantages, they should not be induced to withdraw at too 
early an age their children from the influence of the school, for that, 
at the age when boys are first employed began not only the expan- 
sion of the intellect, which was more capable of receiving instruc- 
tion at an early period, but also the development of the passions, the 
due control and regulation of which determined the future existence 
of the man. 

The Newcastle Literary and Philosephical Society have held their 
annual meeting within the last few days, The new lecture room, 
for which Sir William Armstrong has made the munificent dona- 
tion of £1,450, was stated in the report presented by the committee 
to be far advanced, but not completed, the indisposition of the 
architect and the severity of the season having retarded the progress 
of the works. Sir William Armstrong was elected president of the 
institution for the ensuing year, and it was resolved that a special 
subscription should be opened for the purpose of placing his bust, 
and also that of the late Mr. Robert Stephenson, in the library. 
The committee, referring to the death of Mr. Stephenson, observed 
in their report:— Mr. Stephenson was, in February last, elected 
president of this institution for the fourth time. Of his eminence 
as an engineer, and his skill in the numerous branches of science to 
which he devoted his great attainments, and also of the high esti- 
mation in which his personal character was held by all classes, 
both at home and abroad, wherever his name was known—for his 
was not merely an European celebrity, but a world-wide fame—so 
much has been so well and so ably written and said, that it is 
extremely diflicult to add any new tribute to his talents or to his 
character. His ardent desire to promote the prosperity of this 
society, however, demands a strong expression of grateful acknow- 
ledgment from the committee and from the members. It is only 
three or four years since he originated and bore half the cost of a 
measure, which not only relieved the society from a grievous load of 
debt, but, at the same time, opened its treasures and advantages to 
those who could afford to contribute only one guinea per annum to 
its funds. And now by his will he has bequeathed ‘for the general 
purposes of the institution, but not to be applied to building pur- 
poses, or in aid of any fund for building, £7,000,’ free from legacy 
duty. The committee are utterly at a loss to tind terms in which 
they may, with any approach to propriety, refer to such princely 
munificence.” 

The struggle for the Eastern Counties chairmanship continues to 
be warmly carried on by the rival champions Mr. Love and Mr. 
Waddington, After addressing a meeting at Cambridge on Friday, 
Mr. Waddington was asked whether he had not sutlered the 
permanent-way to fall unduly into disrepair in 1855, and whether 
in 1848 he had not been party to the declaration of a 12s. dividend 
when only a 2s. one had been earned. Mr. Waddington said he 
had protested against any cooking of the accounts, and stated that 
in 1855 the reparation of the permanent-way was being proceeded 
with before complaints were made on the subject. Mr. Waddington 
failed to elicit a promise of support from the Cambridge meeting. 

While on railway matters it may be desirable to notice the con- 
tinual additions made to capital account by even the most prosperous 
companies. ‘The Midland are about to purchase fifteen new engines 
at a cost of £37,500, to erect new station buildings at Bradford and 
She#ield, to buy more carriages, tools, &c. Altogether the outlay 
contemplated in this manner in the current half-year is no less than 
£100,000. The London and North-Western proprietors are asked to 
vote £120,000 for additional engines, carriages, and wagons, and 
£18,000 to enlarge the establishments at Wolverton and Crewe, a 
step which will enable the company to build and maintain the addi- 
tional stock required. A second line of rails is to be laid down on the 
Northampton and Market Harborough branch, and the stations at 
Northampton and Blisworth Junction are to beenlarged. The extension 
of the Chester and Holyhead line to the pier at Holyhead has rendered 
necessary the purchase, for £15,000, of the property hitherto rented 
and occupied for the steamboat factory and a | The directors 
have also exercised the option of purchasing, for £15,000, the wagon 
works at Earlestown, A variety of other new works are suggested 
to the extent of about £60,000, and it is stated that the West 
London Extension Railway will be commenced immediately, so that 
the line may be opened in time for the international exhibition of 
1862. The Lancashire and Yorkshire are going to spend £10,000 
in new engines, £12,000 in carriages, £37,500 in wagons, and £38,800 
in the enlargement of stations. The Great Northern—whose 
dividend on the ordinary stock has swollen to 7 per cent.—presents 
fewer of these projects of extension, The total working expenses 
of this well-managed line have amounted, during the past half- 
year, to 49°03 per cent. of the gross receipts, and in the coaching 
department the earnings have increased, while the expenses have 
decreased. The maintenance of the permanent-way has cost £5,153 
more than in the corresponding period of 1858 in consequence of 
the prosecution of the “fishing” system. The whole of the up main 
line, with the exception of about 10 miles, and 56 miles of the 
down maia line have now been fished, and it is intended to proceed 
steadily with the work. It appears that on the Midland about 
14 miles of line has been re-laid and 10 miles tish-jointed during the 
past half-year. 

Mr. Hartnup, of the Liverpool Observatory, in a recent official 
report, communicates some interesting particulars with reference to 
the electric clock at the Victoria Tower (a large tower on the margin 
of the docks). The clock at the Victoria Tower has six dials, each 
8 ft. in diameter. It is completely under the control of the normal 
clock at the observatory : the time occupied by the passing of sound 
from the tower clock to the observatory being two seconds and 
six tenths; and so perfect is this control that the time of trans- 
mission scarcely varies the tenth part of a second. An additional 
test of the accuracy of the clock is caused by the sending of a gal- 
vanic current once every minute from the clock to the observatory, 
and by which the delicate galvanometer needle at the latter place is 
deflected. The new time-ball which drops at one o'clock is found of 
great service to shipping. 


Rerorts or THE Facrory Ixsrecrors.—These have just been 
published. They contain nothing particularly worthy of remark, 
seeing that “there is not any subject in connection ‘with the ad- 
ministration of the law to which the inspectors have to call the 
Secretary of State's attention on the present occasion.” Mr, Horner's 
resignation is noticed with regret, and a tribute paid to his useful- 
ness as an inspector. During the six months ended the 31st of 
October last there were 2,083 accidents from machinery, of which 
twenty-seven were fatal, and 127 not arising from machinery; of 
these eight were fatal. There were 435 convictions for factory 
offences, the total amount of fines imposed having been £701 plus 
£290 costs. Mr. Horner, noticing the necessity of prosecuting 
mill-owners for working women and children beyond the time 
limited by law, says that a quarter of a century's experience con- 
vinces him that the legislative interference for the regulation of the 
labour of such persons is now viewed by the great majority of mill- 
owners as having done, and is still doing, a vast amount of good, 
without any injurious interference with the prosperity of their 
trade, and he believes that any proposal to repeal the law would 
encounter a stout resistance on the part of the masters. Mr. Red- 
grave urges the expediency of enforcing the educational test, so to 
speak, as a qualification for working in factories; he says that the 
great object to be attained is the attendance of children at school 
before they are employed at all, 








PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond. — Extra 
pager ye thre os for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign ‘Tin, 
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Rais remain about the same as last reported, viz., £5 12s. 6d. at the 
Welsh ports. 

ScotcH PiG-1KON.—The market has been steady during the past week, 
and a tair amount of business has been done in warrants, closing at last 
week’s quotation of 60s. Gd. sellers cash, and 61s. 6d. for three months, open 
f.o.b. at Glasgow. 

SPELTER is without alteration. The nearest price on the spot is £21; 
favourite marks, 1Us, to 15s, dearer. 

Coprer in fair request, 

LEab continues to be much inquired for. 

‘lin.—There is a tolerably good demand for English at present rates ; 
foreign is not quite so firmly held, 

TiN PLates are inactive. 

léth February, lotid, 





MOATE and CO., Brokers, 
65, Old Broad-street, London. 
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SCOTCH PIG IRON REPORT. 


No. 1 Gartsherrie ., .. 62s. Od. f.0.b, Glasgow. 
G.M. id 


» 3 B. .. o- 60a 0d. ,, do, 

ee Do, co ec 60s. 0d, ,, do. 

M. Nos. Do, co co 00s, 0d. ,, do. 
WARRANTS, 


Cash prompt... .. 60s. 9d. per ton. 
3-5ths No. fand{ 1 mo., open,.. .. Gls. Od. do, 
2-5ths ,, 3... 3 MOR, 0 oo Ola. 38. do. 


2 vo oc eo Gle. 6d. do. 
MANUFACTURED IRON, 
Bars,Govan .. .. .. «. &7 15s. Od. 
» Common .. .. .. £7 2s, 6d. 
Drumpellar, Common ., .. £7 7s. 6d. 
Do. dest... oo «os BRS, 
Plates and sheets .. .. .. £9 0s. Od. 
ails co ce co co oe £7 5s. Od. 
Pipes oe ce oe ce oe £5 28, 6d.—£5 7s. 6d. 


£4 2s, 6d, Nett cash. 

Guaseow, 15th February, 1860. 

Since our last report very little change has taken place in our pig-iron 
market. Opening at 60s. 3d. cash prices throughout the week fluctuated 
between 59s, 3d. and 60s. 6d., with only a moderate business doing. 

To-day the ironmasters again met, and resolved to keep their furnaces 
out for another fortnight, and to lock-out the colliers and miners. This is 
a serious and important resolution, which surely cannot fail to bring this 
dispute to a speedy adjustment. The market to-day advanced from 59s. 9d. 
cash to 60s, 6d., and closes buyers; sellers, 60s. 9d. Shipping iron is in 
moderate demand. 

Shipments last week were 6,955 tons, against 9,820 tons in corresponding 
week last year, Suaw and Tuomrson, Metal Brokers. 


Chairs eo 60 66 se 





Raitway Prosects.—It appears that 202 railway bills were de- 
posited for the present session in the private bill office. Of these 
bills 149 propose the authorisation of new works, and powers are 
sought for the construction of 1,406 miles of new line, and 106 miles 
of deviations. Several schemes have, however, fallen through for the 
present, and will not be proceeded with, while some other bills will, 
no doubt, be rejected. Still, if the construction of only 700 miles of 
new line should be authorised, the rate of progress will still be con- 
siderable. 

New Exptostve Supstances.—M. Beettger, an eminent German 
chemist, has just discovered a curious property of carburetted 
hydrogen or Gentaating gas, viz., that being brought into contact 
with certain saline solutions, and especially with nitrate of silver, it 
will, by chemical combination, form substances of a highly explosive 
nature. A few particles of that obtained with nitrate of silver will, when 
subjected to friction, explode with as much violence as the fulminate 
of mercury. This will in some measure account for certain instances 
of explosion hitherto unexplained. Dr. J. Torrey, of New York, 
some time ago discovered that illuminating gas, when conveyed 
through copper pipes, would in time produce an explosive deposit 
on the inner surface. In 1839, a gas-titter at New York, while 
engaged in taking down some copper pipes in a house, happened to 
blow through one of them im order to try whether it was stopped up 
or not; this instantly caused a violent explosion ; the man’s whole 
face was frightfully Jacerated, and he died of his wounds a few hours 
afterwards. Dr. Torrey, who has paid much attention to the 
subject, states that the substance which causes the explosion has the 
appearance of a black crust, and that if scraped with a bit of wire, 
however slightly, it will detonate, ejecting a quantity of dust and 
smoke from the pipe. Dr. Torrey, nevertheless, by dint of great 
perseverance, succeeded in collecting a teaspoonful of this dangerous 
compound, which appeared under the form of dark brown shiny 
scales, reducible to a red powder by trituration. When struck with 
a hammer on an anvil, it would explode, producing luminous sparks, 
and if touched with a red-hot iron it would go off like gunpowder. 
The temperature necessary to make it detonate was about 200 deg. 
Centigrade (392 deg. Fah.). ‘his substance seems to have beer of 
the same nature as those discovered by M. Beettger, and which he 
describes as being combinations of copper with carburetted hydrogen, 
the latter acting therein the same part as cyanogen in other well- 
known fulminates. Gas-pipes are never made of copper now, and 
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ForriGN AND CoLoniAL Jorrincs.—The St. Louis Republican 
describes the visit to that city of Mr. Sabel, a gentleman long known 
as connected with lines of steamers running between Portland and 
Liverpool. His object was to make arrangements for bringing 
out passengers from Liverpool and Cork to Portland, and transfer- 
ring them to the Grand Trunk Railroad in Canada, thus ensuring 
their passage to the west without loss of time. His arrangements 
also include the transportation of general produce direct to Port- 
land, at reduced charges. The same company also intend placing a 
line of steamers between New Orleans and Liverpool, six at present, 
but to be increased as the demand may make necessary.—A new re- 
gulation for the conveyance of troops and military stores by railway 
has been carried into execution by the French railway companies. 
According to the new tariff a soldier travelling alone pays only one- 
fourth what a civilian pays, and may carry with him 60 lb. weight 
of baggage. As to general transports, the price is reduced to three- 
fourths of the existing tariffi—The manufacture of rifled cannon 
continues on a large scale in Prussia. The works of M. Freund 
furnish six weekly, and some cast-iron ordnance are being 
made on a new model, from which good results are expected.— 
A telegraphic line has been successfully laid from Kurrachee to 
Muscat.—M. de Lesseps has =~ published a pamphlet of 136 pages 
on the Isthmus of Suez Canal. The purpose of the present publica- 
tion is, to use M. de Lesseps’ own words, “the refutation of certain 
errors which exist as to the privileges and tendencies of the Canal 
Company.” These “ errors” are, for instance, the obligations relative 
to the alleged right of the company to the sovereignty of the terri- 
tory of which it has obtained concession; and the privilege of erect- 
ing fortitications in the Isthmus, and which he declares to be 
chimerical. He contends that there is no foundation for the hypo- 
thesis which attributes to France the design of withdrawing Egypt 
from the suzerainty of the Sultan, and he produces figures with the 
view of establishing the reduction of the duration and the expense 
of passing the canal to be incurred by sailing vessels, even under 
conditions the most unfavourable. A project of an international 
convention is appended to the first chapter of the pamphlet, which is 
meant to show the pacitic and commercial character of the company, 
and that the guarantees are so complete as to leave no ground for 
mistrust or disquietude on the part of any nation. 


Crvit ENGINEERS IN INpD1A.—The following remarks form the con- 
clusion of an able letter addressed by Mr. Edwin E. Merrall, C.E., to 
Colonel Cotton :—A short time since, one of the Madras newspapers, 
referring to the dispute between the Railway and the Public Works 
Department, remarked, that the railway engineers plainly saw that 
their craft was in danger; but the scribbler might easily have spared 
himself the trouble of his worthless sneers; if there is any class of men 
in existence, who have reason to be proud of their craft, it is certainly 
the railway engineers. ‘To them, during the last thirty years, the 
whole civilised world is indebted for blessings and advantages before 
unknown, and which a previous generation considered utterly 
beyond the reach of human power to bestow; they number among 
them many of the greatest men who ever shed lustre upon society 
by their genius, or benetited mankind by their labour; their names 
will be remembered when those of many a mighty conqueror are 
forgotten; and their works more than rival the gigantic monuments 
of Assyria, Egypt, Greece, or Rome. How many among the railway 
engineers have toiled for years, through evil report and good report, 
steadily pursuing their labour, in the summer’s heat and winter's 
cold, with a persevering devotion to science but rarely equalled by 
any other class of men! It may be said that they were paid 
for their labour; but so is the soldier paid for his labour; and his 
heroism in the fight, and his endurance in the field, are not to be 
disregarded because he toils for his livelihood. The common idea 
that railway engineers reap enormous profits by their profession I 
need hardly tell those acquainted with the subject is a mockery and 
a delusion. A few indeed of their chief men, after years of labour 
and study, have been enabled to retire upon about as much money 
as a wealthy capitalist often realises in one day by a change in the 
price of Stocks, or a successful barrister after one or two circuits; 
but by far the greater number of our real working railway engineers 
although gentlemen by education and profession, are troubled 
to maintain the external semblance of respectability, from the 
paltry sums that are often grudgingly paid by committees and 
companies, who have made thousands, almost millions, by their in- 
strumentality. How many of them have passed nearly their whole 
life in short seasons of fitful prosperity, succeeded by long intervals 
of dreary and protitless adversity, and even then have still cherished, 
with unabated ardour, their love for a profession more noble and 
more glorious than that of the statesman or the soldier, because it 
confers its blessings alike upon all classes! I have done: I dislike 
controversial writing, except under circumstances of necessity; but, 
as I do not believe that truth suffers from discussion, I have ventured 
a defence of a movement which I believe will ultimately do more for 
India than anything (except the Gospel of Jesus Christ) that has 
ever hitherto been attempted. 


DEODORISATION OF SEWAGE.—Mr. G. R. Burrell, of 14, Lincoln’s- 
inn-fields, reporting to the Bury St. Edmunds Paving Commis- 
sioners with reference to drainage and sewage arrangements in that 
town, says :—“ I am convinced that all the systems of precipitation, 
deodorisation, or disinfection hitherto tried, have either already 
failed, or must eventually fail, in an economical point of view at 
least. At Leicester, Tottenham, Croydon, Hertford, Uxbridge, &c., 
the disinfection of the sewerage is so costly an operation that the 
parties executing it are exposed to serious loss ; and in some cases, 
as at Ely, for instance, they habitually turn the sewerage into the 
rivers without even attempting to disinfect it. At Cheltenham I 
hear that a rude species of filtration is applied to the sewerage, and 
that the residual products pay for the expense incurred in their 
extraction. In your own neighbourhood, at Newmarket, I also 
learn that some such course is adopted with very economical results. 
But, as in the case of deodorisation or of disinfection of sewerage it 
seems to me that there are very grave objections on the score of the 
first outlay, and of the subsequent working expenses, so do I think 
that for certain practical reasons any system of filtration, however 
perfect, must be even more objectionable, because it can only remove 
the matters which are in mechanical suspension, whilst the injurious 
etlects produced by sewerage waters depend entirely upon the 
matters which are in chemical solution, and which cannot therefore 
be separated by any merely mechanical filtration. I mean to say 
distinctly, that a tiltration through ashes, burnt clay, or any of the 
substances generally used, is of no practical value, because it leaves 
the nuisance untouched; and that no disinfecting material hitherto 
applied has succeeded. The system which, notwithstanding some 
errors of detail, seems to me to be the most logical, and to produce 
the most satisfactory results, is the one actually applied at Rugby 
and Watford; or, in fact, the old system of the Edinburgh meadows. 
The sewerage in these cases is applied by irrigation to some highly 
porous grass lands; but, unfortunately, at Rugby, Mr. Walker was 
induced to complicate his experiment by attempting the distribution 
of the sewage by means of a system of hose and jet, fed by stand- 
pipes adapted to a series of mains. I believe that it is precisely this 
part of Mr. Walker's operations which has led to their commercial 
failure, and I am convinced that had he been content to apply the 
sewerage by an irrigation in the ordinary style, either as a catch- 
water or a bed-work irrigation, he would have met with a far more 
satisfactory result: the first cost would have been less, the expense 
of maintenance insignificant, and the practical effect precisely the 
same. As it is, I have reason to believe that Mr. Walker loses about 
£100 a year by his contact with the town of Rugby; but at Leicester, 
the results of ‘the elaborate and wonderfully skilful attempt at disin- 
fection have oeen a dead loss to the company which carried it out 0 
not less than £40,000, besides an annual outlay for the production of 
a valueless article. Evidently, loss for loss, it would be preferable 
for you to submit to one which could not exceed that of Mr. 
Walker, than to run into the frightful conditions of the Leicester 
Company; or to expose yourselves to the costly and unpleasant 
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INSTITUTION OF CIVIL ENGINEERS. 
December 6th, 1859, 
JoserH Locke, Esq., President, in the Chair ; 
and January, 17th, 1860, 
GeorcE P. Broper, Esq., President, in the Chair. 
Tue discussion upon Mr. R. B. Grantham’s paper, “‘On Arterial 
Drainage and Outfalls,” occupied both evenings. 

In c ing the di it was remarked, that the want of 
a comprehensive measure for the control of the arterial drains and 
outfalls was felt by every one practically engaged in the under- 
drainage of land. What appeared to be required was a Central 
Commission, something like the Inclosure Commission, not to grant 
compulsory powers for carrying out works, but with power to 
authorise the drainage of particular lands, after due investigation, 
when a majority of the occupiers signified their acquiescence. There 
was, frequently, great difficulty in tinding an outlet for injurious 
water, owing to the opposition of the owners of the interposing 
lands; and at present, a majority of improving landowners could not 
bind a single objector to any work, however desirable, even if it was 
shown that it could be carried out without injury to his property. 
The defective character of the obstructed and tortuous water- 
courses, now existing, was well known. There was no general law 
under which these could be straightened, and enlarged, if deticient in 
capacity, or new ones be cut when necessary. Lord Lincoln’s Act 
only enabled the water-courses to be cleared out to their original 
dimensions. The enhanced value of agricultural property from deep 
drainage was generally admitted. The minimum depth recom- 
mended in clay lauds was 4 ft.; yet the receiving water-courses 
were often not more than 3 ft. in depth. A remedial measure, deal- 
ing with these minor evils, was more important to agriculturists 
than the question of main rivers, which might be left for subsequent 
decision. It was true that recourse might be had to a private Act 
of Parliament, but there were many cases which, though impoctant 
in themselves, were not of such extent as to justify the cost of this 

roceeding. The pollution of the streams throughout the country, 
. the discharge into them of the refuse of towns, was also a subject 
which merited attention. 

It was stated that in the neighbourhood of London, after a large 
sum had been expended in the improvement of a considerable dis- 
trict, a bridge which had been lowered was partially stopped up 
owing to a trivial dispute. The drainage water was thus prevented 
from passing away, the produce of the land was diminished, and 
the health of the inhabitants was injured. There being no legal 

ower to compel the removal of the obstruction, matters remained 
in this state for fifteen years. Recently, when a bill was brought 
into Parliament for further improvements in the same district, it 
was opposed by one owner, who did not wish the drainage water to 
yass through one field of his. There was an immense quantity of 
find in the neighbourhood of the river Thames which might be 
rendered much more protitable if the drainage was only thoroughly 
carried out. The streams in England were not in so good a con- 
dition as those in Ireland, which had been improved under the 
pressure of the famine. Although the cost of these works had un- 
doubtedly been large, the value of the land had been enhanced in a 
greater proportion. 

It was observed that the effect of the drainage of the upper 
lands was to cause the water to pass more rapidly into the smaller 
brooks and streams in the low-lying districts. Formerly, it re- 
quired three quarters of an inch of rainfall to flood the valley of the 
Beverley brook, whereas half an inch now sufficed, owing to some 
of the higher ground at Merton, Malden, and Sutton, having been 
drained. It was believed that some legislative enactment was 
necessary, to enable a comprehensive system of drainage to be 
carried out, and to provide for the maintenance of the works when 
made ; indeed, many of the evils now complained of were due to the 
existing drainages not being properly maintained. 

On the other hand it was contended that in this country where 
the rights of property were so complicated, any general measure to 
be effectual would be so injurious by its interference with those 
rights, that the propriety of passing such an Act was more than 
doubtful. A brief history was then given of the state of the drain- 
ages at different periods in the fen districts of England, including 
the levels of Cambridgeshire and Lincolnshire—and the works 
which had been carried out. with the results produced, were also 
assed under review. It appeared that in 1809, the late Mr. Rennie 
having been called upon by the Corporation of the Bedford Level to 
make an examination of the South and Middle Levels, reported that 
the main cause of the then existing evils was the defective state of 
the outfalls, and of the channels of the rivers, and the bad system of 
internal drainage. In 1844, the proprietors of the Middle Level 
obtained an Act to complete the interior drainage, but the works 
were not executed in accordance with the original design. Had 
catchwater drains been made between the Nene and the Ouse, the 
highland water would have been discharged about thirty miles above 
the outlet of the lowland water, the latter would have been carried 
well off to sea before the highland water could have reached so far, 
and the upland water passing through the channel of the river 
would have contributed to keep it open, whilst a supply of water 
could have been maintained at the higher level in dry seasons. The 
Act of 1850, for the improvement of the outfall below Lynn, was 
then referred to; and it was stated that the works it empowered to 
be made had caused the low water to be depressed 6 ft., making 
with a former gain a total lowering of 13 ft., besides improving the 
rivers Ouse and Nene, and the Lynn and Wisbeach harbours. As 
regarded the North Level which was drained by the Nene, Morton's 
leam, or cut, for shortening the old channel of the river between 
Peterborough and Wisbeach was alluded to, as well as Kinderley’s 
cut, for improving the outfall below Wisbeach. The works com- 

leted in 1830, having also in view the latter object, had caused the 
ow water to be depressed 10 ft. 6 in., by which both the navigation 
and the drainage had been improved. Many proposals were made 
in reference to the interior drainage of the North Level, and the 
upper part of the river was ultimately drained into the Ouse, 
according to the Middle Level Plan of 1844, when the whole of the 
water from 55,000 acres was carried round by the Lynn outfall. 
The Ancholme was described as being one of those cases where a 
sluice was carried across a main river with great advantage. The 
strong current of the Humber, and the large quantity of alluvial 
matter with which its waters were charged, would otherwise have 
filled up the channel, the level would have been inundated, and the 
navigation been destroyed. It was urged that the main principles 
on which works of navigation and drainage should be carried ont, 
were the improvement of the rivers and their outfalls—a judicious 
system of main, interior, and subsidiary drains, with sluices in con- 
nection with the rivers at the most convenient places for the low- 
land waters, and with catchwater drains for the highland waters. 
Asa river could only be maintained in proportion to the quantity of 
water passing through its bed, it was necessary to bring as much 
water into the channel of the river as could be discharged within a 
given time. In fact, a perfect command of the water should be ob- 
tained, and works of drainage should be combined with those of 
irrigation, and with the means of storing and providing water for 
Seasons of scarcity. 

In Lombardy the rivers were larger and so different in character 
to those of this country, that the same system was not applicable. 
From the constant rising of the beds and the consequent raising of 
the banks, the rivers had become the repositories of débris and 
alluvial matter from the Alps. The beds were even in some cases 
as much as 20) ft. above the level of the ground they were intended 
to drain, and the channels had to be continually altered at great 
expense. On a future occasion the best mode of preventing the 
débris from entering the plains, and disposing of the alluvial matter 
by warping, so as to keep clear the main channels of the rivers, 
might be discussed. 

lt was remarked, that individual obstinacy should not be made a 





* The present abstract of the proceedings of the Institution has only just } A ‘ r 
E ' been in general use for five or six years.—American Railway Review. 


been issued to the members.—Eo. E. 





subject for special legislation; and it was a question for considera- 
tion, whether in attempting to remedy the evils now complained of, 
greater ones might not beincurred. The fen rivers afforded examples 
of three different principles on which works for arterial drainage 
should be conducted. The Witham was a case where the outfall 
was, and the Ancholme where it was net, dependent upon the dis- 
charge of water from the level itself, the tide being shut out in both 
cases; whereas the Ouse and the Nene were instances in which the 
outfall was contingent upon the issue of the drainage water, but in 
which the tide was admitted. It was submitted that Vermuyden had 
erred in shutting out the tide from the Witham above Boston. 
Had it been allowed to enter, that river would have been, it was 
thought, in a far better condition than it was at present. ‘Ihe swift 
current of the Humber sufliced to keep the sluice, at the mouth of 
the Ancholme, free from deposit. It was observed that both the 
Ouse and the Nene fairly repaid all that was expended upon them. 
The outfall was good in the case of the Nene, but certain obstruc- 
tions required to be removed, and the banks should be attended to. 
The Ouse below and above Lynn was a complete river. It was 
evident that Vermuyden’s plan, of following an inflexible rule in 
all cases, must not be practised; but that each river should be treated 
according to the particular circumstances and peculiar conditions it 
exhibited. 

It was stated, that in Mr. Walkers report of 1842, relating 
to the Middle Level, the entire separation of the navigation from 
the drainage was recommended. ‘This, which was a new idea at the 
time, was thought to be impracticable, owing to the country being 
so flat, and to all the rivers having been previously regulated for the 
combination of both objects. It was imagined, that a drain could 
not be carried sutliciently low to pass under the rivers. It having 
been showif, however, that the plan was quite feasible, a portion of 
the scheme was carried out. A drain ten miles in length, the bottom 
of which was perfectly level, was executed, passing under one of the 
rivers of the district. This had the effect of depressing the level of 
the water 6 ft., thus greatly improving the drainage. ‘The level of 
the water was completely under command. It could be kept up for 
the purposes of navigation, and for the supply of fresh water in 
summer, and be run off in winter. The Middle Level was drained, 
in ordinary floods, with an average fall of 1 in. per mile, and in 
extraordinary floods with not more than 2 in. per mile. 

Whilst it was admitted that the Irish drainages had benefitted 
the country, and that there was every reason to be gratified with 
the engineering results, it was felt that the working of the Drainage 
Act had been of a most arbitrary character, leading to great dis- 
satisfaction, and that the placing of such extensive powers in the 
hands of a board was not justitiable. The limit of expenditure 
having been greatly exceeded, the works were in may cases stopped, 
and a commission was appointed to inquire into the atlairs of 
eleven districts. Ultimately the ratepayers were taxed on the 
amount of the original estimate, the remainder of the expenditure 
being thrown upon the consolidated fund. 

It was remarked that by the Irish Drainage Act of 1842 the 
assent of two-thirds of the proprietors was requisite, before the 
works could be commenced. When the famine occurred in 1846, 
an amended Act was passed, in order to afford immediate employ- 
ment to the labouring classes. As the surveys were made 
in a summary way, the Commissioners were not empowered to 
expend more than £3 per acre, without again collecting the assents. 
Having failed to obtain these in eleven districts, a Commission 
was appointed to inquire into the matter. It was stated, that up 
to December 31, 1858, the total sum expended in 121 districts, of 
which 110 were completed, and 11 nearly so, was only £2,342,746. 
There had been excavated and scoured 1,450 miles of river channels, 
unwatering the rain basins of 6,372,000 acres, or nearly one-third of 
the whole country, and freeing 284,577 acres from flooding. In the 
110 districts, 145,000 acres had been drained at a cost of £5 19s. per 
acre. Tie increase in the annual letting of this land, due to these 
works, was £40,000. After the works were finished, they were 
handed over to the proprietors, who had the power, under the 
Drainage Acts, to elect trustees, to appoint their own engineer, and 
to fix the amount to be raised for the maintenance of the works. 


(To be continued.) 


SOCIETY OF ENGINEERS. 
February 6th, 1860. 
R. M. Curistiz, Esq., in the Chair. 


ABSTRACT OF PAPER ON “ WOODEN JETTIES ON THE RIVER 
THAMES, AND THEIR IMPROVEMENT OF THE INSHORE 
NAVIGATION.” 

By Joun G. Davenport. 


THE condition of the Thames, and the improvements thereon, will 
always be a matter of great interest to the people at large. The 
progress of civilisation of a people is shown by the condition of 
their roads, railways, and canals; and again by the facilities which 
are afforded to the shipping %, means of piers, landing-stages, or 
jetties, on the various rivers. This paper refers more particularly to 
jetties on the river Thames, and tends to show that, while in nearly 
all branches of engineering science great progress has been made, 
this question, with regard to the Thames, fo teen much neglected. 
A contrast is drawn between the ports of Liverpool and London, in 
respect of landing-stages lately erected at the former place. The in- 
crease to shipping by the introduction of steam within the last forty 
years has made it necessary to adopt more improved forms of landing- 
stages than exist at present in many places on theriver ‘Thames. The 
substitution of wooden jetties in place of “dummies” or decked barges, 
as heretofore, tends very much to carry out this improvement, and 
offers increased facilities for inshore navigation. The new Board of 
Conservators are taking the necessary steps to improve the landing- 
stages under their immediate control, and are allowing proprietors 
of wharfs below bridge to adopt jetties that are found do not inter- 
fere with the navigation. A diagram was submitted to the meeting 
of a wooden jetty, constructed by T. M. Gladstone and Co., at Free 
Trade Whart, and which has been found to answer its requirements 
to the fullest extent. This jetty was designed by Mr. Davison, 
C.E., and extends into the stream 80 ft., having two openings, one of 
24 ft., and the outer one of 55 ft. There are two piers supporting 
the whole, posed of 28 cr d piles, and driven into the bed of 
the river from 10 ft. to12 ft. The width over all of the jetty is 
24 ft. The outer opening of the jetty is composed of two arched 
ribs, which support the platform and movable gangway. This 
movable gangway is 35 ft. long and 8 ft. wide, one end of which 
can be lowered to suit nearly any height of the tide, being provided 
with balance-weights and winch power, so that one man can raise or 
lower it in a few minutes. A comparison was drawn between the 
advisability of adopting wood in preference to iron in these struc- 
tures, the cost of wood being considered at least one-third cheaper. 
It was then shown that, by the general adoption of jetties similar to 








this, or of an improved form, in substitution for ** dummies,” the | 


inshore navigation will be considerably improved, seeing that 
barges, and all other small craft, can pass underneath the jetty and 
near to the quay. 


RepairinG RarLroap Iron.—A paragraph is going the rounds of 
the papers about the Great Western Railroad system of repairing 
rails. A scientific exchange calls it a “new system.” The rail is 
heated to a white heat, and a piece of common bar-iron welded into 
the damaged spot, and the rail is as good as new. This operation 
may be performed to a greater or less extent, as the case may be; 
some of the rails would require only 1 ft. of new iron, while others 
would require as much as 7 ft. The great advantage of this system 
over re-rolling is its cheapness. We may add, Ist. That its dis- 
advantage over re-rolling is that it does not improve the part not 
mended. 2nd. That 8 in. to 10 in. is found by most roads to be as 
much of a lamination as it will pay to mend—re-rolling should be 
the process when rails are worse than this. 3rd. The process has 





SOCIETY OF ARTS. 
Wednesday, February 15th, 1860. 
W. R. Grove, Esq., Q.C., F.R.S., in the Chair. 
ON “FIGURE WEAVING BY ELECTRICITY.” 
By P. Le Neve Fosrer, M.A., Secretary of the Society of Arts. 


I HAVE undertaken to bring before the Society this evening a re- 
markable and ingenious invention which has within the last few 
weeks been brought into this country by its author, Monsieur 
Bonelli, a well-known Italian engineer, and the Director-General of 
Sardinian Telegraphs. The object of the invention is the getting 
rid entirely of the “ cards” of the Jacquard loom, and thereby of 
all the machinery and lengthy and expensive operations necessary 
for their production, and by the substitution of the electric agency 
to enable the loom to effect rapidly, at a comparatively small cost, 
the same results. It would be out of place, on the present occasion, 
to enter into a history of the loom, the various changes and improve - 
ments that have taken place in its arrangements and contrivances, 
but inasmuch as there are necessarily many persons present who are 
not acquainted with the manner in which the Jacquard apparatus 
acts, so as to produce the ever-varying patterns of our woven 
fabrics, I must be permitted to give some explanation of it, in order 
that the meeting may be in a position to follow me when I describe 
the special invention of Monsieur Bonelli which he proposes to 
substitute for it. 

Al! are aware of the ordinary operations of plain weaving for the 
sawn of fabrics without patterns, twills, stripes, checks, &c. 
n these the weft threads, or those which cross the width of the 
material, interlace uniformly among the warp threads, or those which 
run from end to end of the material. Calicos, linens, and plain 
silks, are representatives of this kind of weaving, and, if examined, 
it will be seen that the cross threads or weft pass alternately over 
and under the long threads or warp. ‘This operation is eflected by 
an arrangement worked by the weaver's foot, which causes every 
alternate warp thread to be raised, thus dividing into two portions 
the warps, which are stretched horizontally in the loom, By this 
means the shuttle containing the weft is enabled to pass between the 
upper and lower portions of the warps. By a reverse action, the 
upper portion of the warp is lowered and the lower portion raised, 
when the shuttle again passes and the interlacing is etiected, which 
produces the desired fabric. Such is the operation of plain weaving, 
and from this it will be readily understood that, if the warp threads 
are not raised or depressed in the alternate order of succession above 
described, there will no longer be produced a plain and uniform 
surface. For instance, in a twill the weft threads do not pass over 
and under the warp threads in regular alternate succession, but pass 
over one and under two, over one and under three, over one and 
under eight or ten, according to the kind of twill intended to be 
produced. The effect of this is to produce a kind of diagonal ribbed 
appearance, either on the right or wrong side of the cloth, anda 
smooth and glossy effect on the other, according as the one thread 
is crossed above or below by the weit. In order to allow the weft 
to pass under two, three, four, or more threads at once, an arrange- 
ment is adopted, by means of which the weaver can, by the action 
of his foot on a series of treadles, raise and depress the warps in 
groups, and in the order of succession required for the particular 
twill he desires. By various combinations among the treadles he 

roduces many varieties of movements, giving rise to the ditlerent 

inds of twill. But when in addition to, or instead of a twill, 
flowers, sprigs, spots, or any kind of figure are required, then an 
amount of complexity arises which cannot be got over by any 
manageable number of treadles. ‘The weft may pass over four and 
under one at one part of the width of the cloth, over two and under 
two at another, over one and under four at another, and so on 
according to the part of the figure which may happen to occur at 
any particular part of the width of the cloth. The next weft 
threads would pass over or under in a different order, and hence 
the warp threads would have to be elevated or depressed in a con- 
tinually varying order, and to effect this by increasing the number 
of treadles, is obviously impossible; the loom could not contain 
them, nor the feet of the weaver move them. ‘This difficulty, how- 
ever, was got over by what was termed the draw-loom, in which 
strings were so arranged that a boy, by drawing them, could raise 
the requisite warp threads in readiness for the shuttle to pass. ‘lhe 
principle on which this was done is simple enough, though the 
draw-loom itself, with its endless variety of strings, appears to a 
visitor a most incomprehensible piece of apparatus. The warp threads 
pass through eyes or loops in vertical strings, each thread having 
one string, and these strings are so grouped that the boy, by pulling 
a handle, draws up all those warp threads which are necessary to be 
raised for one particular snoot of the weft; when a different ‘set 
of warp threads are required he pulls a different handle. It 
will thus be seen, that in order to produce any particular pattern, 
the arrangement of the strings and handles, and the order in which 
the latter are to be drawn, must have been previously formed with a 
view to that especial pattern. To eflect this arrangement, which 1| 
believe is termed “ cording the loom,” would employ a man several 
months, and then of course it could be used for the one particular 
pattern only. Endeavours were then made to render the room more 
automatic, and thus get rid of the boy, and his possible mistakes of 
drawing the wrong handle. One of these, called the “ draw- boy,” is 
an ingenious arrang tof mechanism, which enables the weaver, 
by means of a treadle actuating a curved lever, to raise and depress 
the warp, the lever travelling along a rack so as to act on the 
different warps in succession. This arrangement was much used, 
whilst another extremely ingenious invention for the same purpose, 
the “ automatic carpet looms ” by Mr. Duncan, for some reason or 
other, failed to come into use. In this loom the warp threads were 
raised or depressed by pins inserted in a rotating barrel, the pins 
being placed in their proper order of succession according to the 
pattern desired. , 

I have dwelt somewhat at length on this portion of the subject 
because the right understanding of it is essential to a clear apprecia- 
tion of the wonderful mechanical genius Jacquard displayed in the 
invention which bears his name, as well as the great ingenuity of 
M. Bonelli in substituting the modern agency of electricity for 
certain portions of Jacquard’s invention. 

Jacquard was a native of Lyons; by trade a straw hat manufac- 
turer.* His father was a weaver: and young Jacquard, being 
forcibly impressed with the imperfections of the cumbersome and 
ill-constructed loom of that period, as well as the tedious and 
painful labour required for its working, and the small remuneration 
which it afforded, had early determined not to take up his father’s 
occupation. Though apprenticed to the straw hat trade, his 
mechanical talent did not lie dormant. A reward was for many years 
offered by this Society for the invention of a machine for the weaving 
of fishing nets, and a portion of the Society's premium list to this 
effect having been copied into a French newspaper, it was seen by 
young Jacquard, who immediately set his brains to work, and, after 
numberless essays, succeeded in accomplishing the object, and a 
model was made. ‘This model, unknown to Jacquard, through the 
agency of a friend to whom he had lent it for inspection, was taken 
to Paris, where it came under the eyes of Napoleon 1, then First 
Consul. Some weeks afterwards, mu@i to his astonishment, 
he was summoned before the Préfet, who informed him that, 
by order of the First Consul, he must at (once start for Paris, 
and that a post-chaise, with a gendarme to compel his attend- 
ance, was in readiness to take him there. Jacquard, some- 
what alarmed, bad no choice, and immediately on his arrival in 
Paris was taken to the Conservatoire des Arts et Métiers, where he 
was brought into the presence of Napoleon, and of Carnot, then prime 
minister. ‘The latter, addressing him in a brusque tone, said :—* Is 
it you who pretend you can do what no one else can accomplish—tie 
a knot in stretched cord?” Jacquard, surprised by the tone of the 

* In an anonymous French work he is said to have been apprenticed to a 
bookseller ; but the statement in the text is given on the authority of Sir 
John Bowring, in his evidence before a Parliamentary Committee on the 
Silk Trade. 
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speaker, and awed by finding himself in the presence of such high 
personages, did not immediately reply. Napoleon, however, with 
that tact and suavity which he could so readily assume, having 
asked a few trivial questions, led him by degrees into an animated 
conversation, and pee was at once installed at the Con- 
servatoire, where he had ample means of cultivating and ——- 
ing his mechanical talents. His first work was to complete a full- 
sized machine of the fishing-net loom, which when completed gave 
general satisfaction. He, however, never gave up his early and 
jong cherished idea of copnneneting a loom which should ameliorate 
the condition of the weavers of his native town. A magnificent 
shawl, destined for Josephine, had been wrought in a loom of a very 
complicated nature, which had cost, it is said, more than 20,000 fr. 
This loom—the invention of the celebrated Vaucanson—was a 
under Jacquard’s charge for repair, when he pointed out that he 
could readily etlect its object by much more simple means, and he 
soon completed a machine in which he succeeded beyond his most 
sanguine expectations. In 1811, the Jacquard loom was exhibited 
at the National Exhibition, in Paris. The French Government re- 
warded him with a pension of 1,000 crowns for his discovery, and 
Jacquard felt assured that he should have no ditliculty in establish- 
ing tue loom in his native city; but, mark the treatment he then 
received. Having, at his own expense, constructed a loom, the 
Conseil des Prud hommes were invited to inspect it and give their 
opinion. Great was Jacquard’s dismay when he found they not only 
opposed the introduction of his loom, but gave orders for its public 
destruction, which was immediately carried out in the Place, amidst 
the shouts and rejoicings of the populace, and his invention excited 
such enmity against him amongst the weavers, that he three times 
narrowly escaped with his life. Nevertheless, in a few years, from 
the increasing competition with the English, the prejudice of the 
French began to give way, and, in self-defence, mae | were compelled 
to adopt the loom they had previously despised and rejected. 

I will now describe the mode by which Jacquard etlected his 
object, which was to substitute an automatic mechanical action in 
lieu of the boy, who actuated the warp threads by pulling the 
handles, as | have previously described. At the upper part of the 
loom he arranged a serics of perpendicular wires, having a hook at 
each end, to the lower one of which cords communicating with the 
warp threads were attached. ‘These wires he raised or lowered by 
means of a treadle raising or lowering a frame, called the “ griff 
frame,” which caught the hooks at the upper end of the wires. In 
order, however, to raise or lower these wires separately, or in groups, 
as as to form the required pattern, the following contrivance was 
adopted:—Each of the wires was made to pass through an eye 
formed in the middle of a horizontal needle, one end of which was 
acted on by a spring horizontally, so as to bring the needle back 
again after being pushed out of its place. Opposite to the ends of 
those horizontal needles he placed a hollow quadrangular prismatic 
box of metal, pierced with as many holes as there were needles. 
This box, by the action of the same treadle, was at each stroke 
turned one-fourth round, and its face brought to strike against the 
ends of the needles, which, being exactly opposite the corresponding 
holes in the box, would pass into it and be in no way disturbed. 
To the face of the box, however, a perforated card was attached, the 
perforations of which corresponded accurately with some of the per- 
forations in the box, whilst the unperforaied portion of the card 
covered over the remaining holes. Hence, it is clear that, when the 
face of the box bearing the card is pressed against the ends of the 
needles, those will be driven back which are unable to enter the 
box; the needles thus pressed back act on the vertical wire, so as to 
remove the upper hooks from the reach of the rising and falling grit, 
which thus acts only on those wires the needles of which have passed 
into the holes in the box. It will thus be seen that, by varying the 
holes in the cards, the wires may be raised or lowered accordingly, 
carrying with them the warp threads, so as to form the pattern. 
‘The cards must, of course, be carefully pierced in conformity with 
the desired pattern, aad are joined together loosely at their edges, 
forming an endless chain, and are hung over the hollow prismatic 
box, which, turning on its axis, and, having a reciprocating motiou 
given to it by the weaver’s foot, brings a fresh card forward at every 
stroke to be presented to the ends of the needles. The accompanying 
illustration shows the principle on which the box and cards are ar- 
ranged in connection with the needles aud hooked wires. A few only 
of the needles and wires are shown, in order (o prevent confusion. 
The arrangement usually includes from 4\ 0 to 600 hooks, and some- 
times, for very extended and special patterns, as many as 1,200 
—even a double 1,200 forsome patterns. It will at once be perceived 
that the perforating of a series of cards, so as to produce any given 
patiern is a task which requires some skill, labour, and time, varying 
of course according to the simplicity or complexity of the design. 

1 will now endeavour to show the manner in which the design is, 
so to speak, transierred to the cards. The design having been pre- 
pared on paper by the designer, is banded to another artist, who 
prepares from it what is termed the mise en carte drawing. For this 
pears a paper ruled with lincs, crossing each other at right 
angles, and at a distance of about one-sixteenth of an inch apart, is 
used, every square of which represents the intersection of a warp 
and wett thread. The design is transferred to this paper, which 
thus, on a greatly enlarged scale, represents the formation of the 
patteru as it should appear wh n worked in the fabric. This mise 
en carte drawing, which | need not say takes some considerable time 
and skill to prepare, is then put into the hands of the * reader,” as 
he is termed, who takes it as his puide tor perforating the corre- 
sponding cards To explain the detail by which this is accom- 
plished would take up teo much of your time, nor is it necessary on 
the present occasion. | would say that it is simply the precisely 
reverse operation to that by which the card produces the pattern. 
It is in fact a beginning at the other end of the process, aud instead 
of the cards regulating the action of the needles, and through them 
governing the warp threads, the patteru being formed by hand, the 
warp threads are made to actuate the needles, which thus form the 
punches used tor perforating the cards, In this | must be under- 
sivdu a8 bot meaning that the actual warp threads and needles of 
the loom are used for this purp se. The reader forms, in a frame, a 
series of stout vertical cords, to represent the warps, and with these 
he interiaces by hand, following the mise ev carte urawing, a series of 
horizontal cords representing the welt, thus forming :he design of 
large size loosely and in a very coarse material. As he proceeds in 
the formation of bis pattern, he takes the warp threads which stand 
forward at each parucular ambos of the pattern, representing those 
which would actually be elevated in the loom, and cariies them to 
the hooks of small rods, which represent what in the loom would be 
the hooked wires of the Jacquard, so that, by suitable mechanical 
arrangements, when these warps are pulled, a number of small 
steel punches are driven into a metal plate, pierced with as many 
holes as a card is made to contain, This anotel plate, with its loose 
punches, is then placed on a table over the card, the whole put uncer 
pressure, and as the steel punches are somewhat longer than the 
thickness of the plate, they ure forced through the card, which thus 
represents accurately the warp threads at that point of the pattern, 
‘The next series of warps in the pattern is dealt with in the same 
manner, until the pattern is exhausted. The cards, previously 
numbered as they are punched, are strung together in their proper 
order, and thus form the means of os the pattern in the 
fabric in the manuer previously described. 

(To be continued.) 


Tus Steam Vesser Joun Penxn.—On Saturday last the new 
Dover mail packet John Penn left Blackwall for Dover, to enter 
upon the mail service. She accomplished the run, a distance of 
SY miles, in five hours and seven minutes, or at the rate of nearly 
18 miles an hour. The same evening she conveyed from Dover to 
Calais 220 boxes of India and Australia mails (nearly six tons). 


The whole of the 220 boxes were conveyed vrom the railway to the | 
vessel and shipped in less than haif-an hour, and the John Penu | 
accomplished (he distance from Dover to Calais (21 miles) in one | 


hour and twenty-three minutes, ‘Lhe whole of the boxes were in 
the train at Calais an hour before the regular time for starting. 





MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
February 7th, 1860. 
Wa. Farrnaren, Esq., F.R.S., &c., President, in the Chair. 


A commuNicatTIoN was read by the President “On the Strength of 
Iron Ships.” 

Recent disasters have recalled to recollection numerous defects in 
the construction of iron vessels, more especially in their powers of 
resistance to a transverse strain. When we consider the enormous 
amount of life and property that is at stake, and dependant upon the 
security of these rh ate it is assuredly a duty to point out the de- 
fects in their construction and the remedies which it is necessary 
should be applied. 

Vessels of a length equivalent to eight or nine times their breadth 
of beam are subjected, when pitching in a heavy sea, to two distinct 
kinds of strain. First, when rising on the crest of a wave, the ship 
is supported in the middle with the stem and stern partially sus- 

ended; and, secondly, when supported at each end and suspended 
in the middle, as the waves roll under her. In these ever-changing 
positions it is obvious that her deck, as well as the lower parts of 
the hull, are subjected to alternate strains of tension and compres- 
sion, and the tendency is to tear the ship asunder in the middle. 
That this does take place is evident, from the fact that both wooden 
and iron vessels have been known to founder by giving way and 
breaking asunder. Circumstances may at any time arise when the 
danger from this source becomes greatly increased. The vessel may 
be cast ashore, and with the receding of the tide may be left sus- 
pended partially out of the water, and remain supported at only one 
or two points in her length by ledges of rock. Such cases have 
occurred, and it has become doubtful whether our present construc- 
tion of iron vessels enables them to withstand the shocks and im- 
pacts to which in such a case they may be subjected. 

This is not the tirst time I have applied myself to the inquiry, for 
the purpose of ascertaining, in the first place, what is the transverse 
strength of vessels as now constructed; and next, whether the 
builders of iron ships have been guided in their construction by 
right principles, and have obtained the greatest strength with the 
smallest quantity of material. in pursuing this investigation, | 
have come to the conclusion that our present iron vessels are 
dangerously weak when exposed to strains of the kind I have 
indicated ; and 1 believe that this defect of construction may be 
remedied by a more careful attention to correct principles of pro- 
a without in any great degree increasing the weight of the 
vessel, 

To ascertain the strength of our present ships, I have supposed 
them to be placed in the extreme position of danger to which they 
are ever likely to be exposed—that is, supported at the centre of the 
vessel on some rock with the ends freely suspended. In this position 
an iron vessel is, in fact, a wrought-iron hollow girder, and we may 


apply the simple formula, W = “ €s, by which we ascertain the 


strength of such constructions. 

If we take vessels of the great length of which they are now 
made, we shall find that they are far too weak along the deck to re- 
sist the force of tension, to which, in the position we have assumed, 
that part is exposed. Taking as an example a vessel of 300 it. in 
length, built some years ago, I found that she would have given 
way with four-tfths of the actual displacement of heiself aud 
cargo. ‘Taking a vessel constructed according to Lloyd’s last rules, 
and registered Al for twelve years, | found her still inadequate to 
sustain the stress to which she would inevitably be exposed in such 
a position, the weak part being still the upper deck. 1 am, there- 
fore, forced to the conclusion that a large increase in the sectional 
area of iron in the upper part of the vessel should be adopted ; 
and the plan I have proposed consists in the introduction ot two 
rectangular and two triangular cells of wrought-iron (similar in 
principle to those in the Britannia and Conway tubular bridges), 
placed longitudinally under the upper deck of the ship. Cells of 
this form would increase enormously the strength of that part, and 
might be adopted without any great modibcation of the other 
arrangements of the ship. 

In the second place, I am led to recommend the substitution of 
the new system of chain rivetting along the decks and upper and 
lower portions of the sheathing, in place of the present weak plan 
of double rivetting. This change alone would secure an increase of 
30 per cent. in the power to resist tension in those parts; and 
although there are practical difficulties in the way of its adoption, 1 
believe these may, to a great extent, be overcome. 

Now, in looking at the principles on which iron ships have been con- 
structed, it will be found that sulticient attention has not been paid 
to proportioning every part to the strain it has to bear. As now 
constructed, the iron is distributed almost uniformly throughout the 
length and uniformly throughout the depth of the vessel, ard in 
this way much material is wasted. In constructions which have to 
resist transverse strains, economy can only be obtained by collecting 
the material towards the top and bottom in the transverse vertical 
section, and towards the centre in the longitudinal section. ‘The 
longitudinal cells and stringers should be placed as near as possible 
to the upper deck or the keel as the case may be, and they should 
be gradually reduced in thickness from the centre towards the cuds 
of the vessel. With the exception of most of the sheathing plates 
and ribs, which may be lett uniform, no more material should be 
expended upon the intermediate parts, aj proaching the neutral line, 
than 1s absolutely necessary. 





With the adoption of this improved system of construction, and a | 


closer adherence to sound principles of design, | am of opinion that 
greater security may be obtained, and the fearful accidents which 
have so frequently occurred be greatly mitigated in severity, if not 
entirely prevented. 





A paper was read by the Rev. W. N. Molesworth, M.A., “ On the 
Politico Economical Doctrines respecting the Causes which Regulate 
the Price of Commodities.” 

‘The reader of the paper stated that although this was one of the 
most important aud fully ventilated questions of political economy, it 
was still a subject on which economists ditlered. That while Arch- 
bishop Whately and most of the elder political economists held that 
the prices of commodities depend on the proportion between demand 
and supply, recent writers had put forward the theory that they 
“are tixed by cost of production and var'ed by the supply and 
demand,” or, as it was otherwise expressed, that “the cost of pro- 
duction was the main and principal cause of the price of any com- 
modity, and supply and demand are the causes of the variation of 
its price. 

‘Lhe reader of the paper dissented from these statements of the 
causes on which the price of commodities depends, first, because 
they represent, as he thought erroneously, that the price originally 
tixed depends on one cause and the subsequent variations from that 
price ou another ; and, secondly, because they lead to ihe supposition 
that cost of production is the direct cause of the price of commo- 
dities, whereas the reader of the paper contended that it is only an 
indirect cause, and in many instances is not a cause of it at all. He 
maintained that it would be better to say that the proportion 
between the demand and supply is the proximate cause of the price 
of an article, but that cost of production is generally, but by no 
means universally, an indirect cause through the intiuence which 
under certain circumsiances it exercises on this proportion. 

But while he assented to the doctrine of the elder political 
economists, he recognised the service which had been rendered by 
the advocates of the new theory in pointing out that the variations 
of the proportion between the demand and the supply, aud through 
it of prices also, was limited, and generally speaking continued within 
very narrow limits by cost of production, whereas the language 





previously used created the impression that they might vary arbi- 
trarily aud almost indetinicely, 

in the discussion which tollowed, Mr. Chadwick expressed his 
opinion that price is regulated entirely by the relation between 





supply and demand. Mr. Dyer said there could be no doubt that an 
increase in the quantity of metallic money in circulation must have 
a great etlect on the price of commodities. Mr. Templar thought 
that, the relation between supply and demand,remaining the same, 
great fluctuations may and do take place in prices which can only be 
explained by the varying cost of production, and that both supply 
and demand and cost of production have an influence on price. by 
Smith was of opinion that the minimum price of a commodity was 
a fixed quantity determined ultimately by the cost of a bare living 
at any particular locality. 


A paper, communicated by Mr. Binney, was then read, “ On the 
Vestiges of Extinct Glaciers in the Highlands of Great Britain and 
Ireland,” by Edward Hull, B.A., F.G.S., of the Geological Survey, 
Abstract. 

The author commenced by describing the phenomena which 
induced M. Venetz to announce his opinion of the former extension 
of the Alpine glaciers considerably beyond their present limits, and 
proceeded to state that the same appearances as roches moutonnées, 
perched blocks, polished, grooved, and striated rock-surfac 
together with moraines in the British Islands, authorised Dr, 
Buckland and Professor Agassiz, in 1842, to extend the glacial 
theory to the mountains of Kerry, North Wales, the Lake District, 
and the Scottish Highlands. 

Mr. Hull then passed these several centres of dispersion for erratic 
blocks under review, showing the extent of the investigations which 
their glacial history had received from various authors up to the 
preseut time, dwelling more particularly on the Lake District, where 
the details were principally from his own observations. ‘The results 
at which he had arrived fully bore out the conclusion of Professor 
Ramsay, that there have been three distinct periods in the glacial 
history of these islands. First, a period when the glaciers extended 
very tar down the main valleys, as those of Coniston, Windermere, 
and Borrowdale. Second, a period of submergence, when the sea 
reached an elevation of more than 1,200 ft. on the Westmoreland 
and Cumbrian mountains, and 2,300 ft. on those of North Wales, 
clothing their flanks with marine Boulder clay. Third, a period of 
re-elevation, when the glaciers descended the minor or secondar 
valleys, ploughing out the drift, and leaving behind the perched 
blocks and moraines at present in existence. 

The author concluded by remarking that the great object to be 
accomplished, in reference to this subject, was the production of 
maps, showing the position of the moraines both lateral and terminal, 
and also the direction of the stria along the flanks of the valleys of 
our mountain groups. This had been partially done by Protessor 
Ramsay for North Wales, and M. Horbye for Scandinavia ; a similar 
map was in preparation by the author for the Lake District. 

Mr. Binney was glad to perceive that the author of the paper did 
not go sv iar as some geologists, who saw in every accumulation of 
gravel the traces of an extinct glacier. He thought that the glacial 
theory, if not carried beyond its proper limits, atforded a valuable 
means of explaining many geological phenomena. 

(To be continued.) 





CIVIL AND MECHANICAL ENGINEERS’ 
SOCIETY, 
Wednesday, February 15th, 1860. 
Mr. G. W. M‘Grorce, President, in the Chair. 
ABSTRACT OF PAPER ON “ PERMANENT-WAY.” 
Read by Mr. W. Rurt. 

THE author commenced by stating the conditions which must be 
fultilled before a good permanent-way can be obtained, viz., 1. 
Vertical stimness; 2. That the joints must be equally strong with 
the other parts of the line; 3. That the surface of the rail must not 
crush or laminate under the load upon it; 4. That the rail must not 
crush the sleeper, nor the sleeper the ground, and all the parts must 
be urmly tixed together; 5. The materials employed must be durable, 
and so arranged as to be easily put together and repaired; 6. That 
the way must be laid on a good medium. 

He then proceeded to give a short outline of the history of per- 
manent-ways from the time of the first introduction of railways. 
He stated that tramways appear to have been first used by a Mr. 
Beaumont, at Newcastle, early in the 17th century, but that they 
merely consisted of baulks of timber laid parallel for the wheels of 
the wagons to travel upon. In 1767, however, tive or six tons of 
iron rails were cast as an experiment by the Colebrooke Dale Iron 
Company, and in 1800 stone blocks were tirst used by Mr. Outram. 
In 1515, wrought-iron rails were introduced, and from that time 
continual improvements have taken place, which have resulted in 
the various forms of permanent way now in use. 

The author then divided the various systems of permanent-way 
into three classes, viz., 1. Those which consist of rails laid upon 
cross-sleepers; 2. Those in which the rails are laid upon longi- 
tudinal sleepers; and, 3. Those which consist wholly of iron. Of 
the nrst class the most common is the I-rail with cast-iron chair, in 
which it is fastened by a key of wood or iron. ‘Lhe writer objected 
to this system, on the ground that the continual jarring shakes loose 
the keys, and that the height of the top of the rail above the bearing 
surface on the ballast gives an increased leverage to the lateral 
blows of the wheels. The inetliciency of the ordinary joint led to 
various plans being tried to improve upon it, among which was the 


| scarf-joint of Mr. R. Stephenson. Se¥eral joint-chairs were invented, 


such as Mr. Samuel's tish-joint chair, Mr. Fowler’s, and Mr. P. W. 
Barlow’s chairs. Mr. Mansel produced a pile-joint of wood and 
iron, but that which has been most generally approved of is the 
ordinary tish. The author said that the bridge and foot-rails have 
been used with cross-sleepers, but condemned them as unsuitable to 
this style of way. 

The author considered that longitudinal were preferable to trans- 
verse sleepers, as they relieved the rail of a great part of the vertical 
strain. He then described the various joiuts which have been used 
with the bridge aud foot-rails, as, likewise, the moditication of the 
bridge-rail by Mr. Seaton. 

He then proceeded to describe the various attempts which have 
been made to do away altogether with timber sleepers; beginning 
with Buck and Lacys wrought-iron way, he described Reynolds's 
hog-trough sleeper, Greaves’s spheroidal cast-iron sleeper, and Mr. 
W. H. Barlow's saddle-back rail, which he condemned as being 
liable to spread, and unsteady in the ballast. He then proceeded to 
Mr. P. W. Barlow's cast-iron way, Mr. J. Samuel's trough-sleeper, 
Mr, Macdonnell’s longitudinal iron sleeper, Mr. W. B. Adams’ girder- 
rail, aud Mr. De Bergue’s cast-iron sleeper. ‘The author thought 
that in England, where iron is abundant and timber scarce, iron was 
the proper material to be used, and, of all the varieties of iron way, 
he preterred Mr. Adams’ suspended girder-rail, as being the most 
simple and eilicacious; but he thought that the quality of the 
materials and workmanship were of as much, if not more, importance 
than the system employed; the proper drainage of the ballast he 
also considered @ most important matter, and one which had not yet 
received sufficient attention. 

Discussion—jongitudinal sleepers v. transverse sleepers, the former 
being preferred by the lecturer on account of their being easier to 
pack and re-lay, and not so subject to decay from the effects ot 
damp. Mr. W. H. Barlow's saddle-back rail, The use of india- 
rubber between the rails and the sleeper, giving the rail additional 
elasticity, and thereby lessening the shocks and injuries to the 
wheels of the rolling-stock. Cork was noticed as having also 
used for this purpose. Stcel rails, and partially steeled rails. 
Suspended girder-rail, &c. 











AnoTner New Guy.—A new muzzle-loading rifled gun of pecu- 
liar construction, the iivention of Commander Scott, R.N.,. and 
which it is expected will yield some extraordinary results, will be 
tired in a few days, under the authority of the War Department, 10 
the longe range at Shoeburyness. 
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THE DEPTFORD SEWAGE PUMPING ENGINES. 
(From the Builder.) 


Tue contract for mechanical engineering work of the Deptford 

umping station, is to include four steam engines and ten boilers, 
eight single-acting force-pumps for the sewage, and two large 
wrought-iron delivery troughs, four vacuum vessels for the cold 

umps, two air vessels for the fecd-pumps, and other articles 
described. The arrangement of the engines and pumps may be best 
understood by the aid of a description of the buildings in which the 
machinery is contained. aoe 

The pumping-station is intended to be fixed in ground by Dept- 
ford-creek, and on the eastern bank, immediately adjoining the 
Greenwich line of railway. The spot is nearer to the Thames, by 

rhaps a furlong, than that where, on the opposite side of the creek, 
is the temporary outfall, or future storm-water outfall, now in course 
of construction, of the High Level Sewer. It will berecollected that 
there is a length of the intended Outfall Sewer, amounting to about 
a quarter of a mile, and extending from the commencement of 
Church-street, Deptford, to North Pole-lane, which has not yet been 
made the subject of any contract, or advertisement for tenders; 
though this length will eventually be required as part of the line of 
the Outfall Sewer, which last is one with the line of the “ high 
level,” from which, at Church-street, the temporary outfall, as before 
named, branches off. The pumping station will be close to North 
Pole-lane, or near to the point of commencement of the length which 
was the subject of the last tenders, and those last advertised for. At 
this point, the invert of the Outfall Sewer is shown on the drawings 
as 13 ft. 6 in. below Trinity high-water mark. To that level the 
low level sewage has to be raised, or a height of 17 ft. from the 
invert of one sewer to the invert or bottom of the other. The sewage 
actually will be raised from two channels divergent from the Low 
Level Sewer, into sewer-troughs, spoken of as part of the present re- 
quired contract; and thence the lines will converge lito the one 
line of the Outfall Sewer. The troughs are at the distance of 
136 ft. 3 in. from centre to centre, apart, as shown on the drawings ; 
each trough being in length 51 ft—somewhat less than the length 
of the engine-house in which it is placed, and just below the ground 
level, in a central position, between sewage-pumps, which are two on 
one side of it and two on the other. Each pair of pumps is worked 
by an engine above. The low level sewage having passed under the 
creek, will be received into a large space, which may be called the 
basement storey of the engine-house, in which the four pumps are 
fixed on supports of two iron girders built into the brickwork of the 
flooring. Each pump will be cast in three pieces, and be single- 
acting, having a plunger-case of 9 ft. diameter, “ with a cast-iron 
plunger of 7 ft. diameter and 4 ft. 6 in.{stroke ; also a short wrought- 
iron plunger-rod, of 6 in. diameter, which shall be cottered into a 
a socket formed at the lower end of the plunger, and shall be 
attached at the top to astrong wrought or cast-iron (and if the latter, 
feathered) pump-rod, which pump-rod shall be attached at the head 
to the cross-gudgeon of the back-link of the outer and inner end 
parallel motions respectively’—that is to say, the pump-rods will 
be worked by the beam of the engine, the sewage- pumps occupying 
the positions of the air-pump, cold-pump, and feed-pump, in most 
steam engines; whilst for those latter parts of each engine, space is 
provided beyond the cylinder, and a counter-beam for their working 
will be provided, tailed to a vibrating pillar uxedi in the end wall of 
the engine-house, and connected at the other end to the cap-gudgeon 
of the piston-rod, a proper parallel motion being attached for the 
air-pump, guided by radius rods connected to the lower gudgeon of 
the vibratory pillar. 

The machinery is designed to elevate the sewage-water to a total 
height of 20 ft. The quantity to be raised in twenty-four hours, 
dry weather, is estimated at 3,400,000 cubic feet; but for six or 
eight hours of the time the estimate is that 4,720 cubic feet per 
minute must be raised, the quantity decreasing gradually to 1,000 
cubic feet per minute. The machinery, however, is provided with 
the view of meeting all emergencies, such as those of excessive rain- 
fall, when all direct outlets to the river might happen to be closed 
by the tide; and in these cases the amount calculated to be raised is 
10,900 cubic feet per minute. The nominal horse-power of the 
engines will be that, for each, of 125 horses, or for all that ot 
500 horses; and these engines are to be of not less strength than 
equivalent to at least ten times the maximum pressure (estimated at 
3a tons), of the steam on the piston, being intended to work expan- 
sively with a pressure on the boilers of about 25 1b. per square inch 
above the pressure of the atmosphere, ‘They will be of the kina 
“known as Watt’s double-powered rotative expansive house-en- 
gines,” and will have cylinders of 48 in. diameter, and 9 ft. stroke, 
and beams of not less than 60 in. deep in the centre (where they are 
supported by an entablature and six iron columns and arches, across 
the engine-house), the distance from the centre of the beam to the 
line of the cylinders, and to the centre line of the cranks for the 
motion of the tly-wheel, being in each case 1d ft. 9 in.; whilst the 
distance to the centre line of each sewage-pump is one half, or 
7 ft. 10}in. The fly-wheels of the four engines will be each 27 ft. 
in diameter, and will be of unusual weight, having rims J> in. deep 
and 9 in. wide, to provide for the passage of the dead-points with 
facility when the engines are working at a slow speed. ‘There is a 
parallel motion, it will be understood, at each end of the beam, in 
order to work the sewage-pumps. Many details of the engiues are 
specified—though necessarily, so as to contide much to the con- 
tractor: but into these we will not enter much further. The air- 
pumps and condensers are to be respectively of 32 in. diameter, or 
thereabout, placed in iron cisterns, and utted with hot wells and 
other requisites: the cold pumps are to be each of 18 in. diameter 
and 27 in. stroke, drawing trom a vacuum vessel of 2 ft. diameter, 
and 9} ft. high, to which an 1s in. suction-pipe, of 200 yards long, 
with hanging valves and wind-bore piece, is to be attached ; and the 
feed-pumps are to have each a solid cast-iron plunger of 6 in. 
diameter, and 27 in. stroke, each pair of pumps to be united to an 
air vessel 2 ft. diameter, and 5 ft. 6 in. high, to which will be 
attached a7 in. feed-pipe leading to the boilers, with 3 in. branches 
entering below the bottoms thereof. In lieu of the feed-pumps, or 
in addition thereto, the engineer may require for each boiler one of 
Giffard’s self-acting water-injections. 

Each engine-house will measure in the clear of the walls 
59 ft. 3 in. by 88 ft. 9 in., and will be about 36 ft. in height of the walls, 
from the main floor line. ‘Ihe walls will be 3 ft. thick, strengthened 
at intervals by pilasters of half-brick projection. Below the floor 
line, to the bottom of the feotings, which will be a mass of brick- 
work from 5 ft. to 8 ft. in vertical thickness, will be a depth of 43 ft. 
6 in.; in which the external walls will be 4 ft. 14 in., and there will 
be cross walls or piers, of 5 ft. or 7 ft. thick, where needed for tbe 
Support of the several parts of the machinery, the cross walls 
having arched openings in them where reauired for the tiow of the 
sewage from one part of the basement to another, and for the 
passage of the iron sewer-trough of the upper level. ‘(he two engine- 
houses will be distant from one another 91 ft. 6 in., the interval being 
occupied by the boiler-house, appearing as one storey in height, with 
the chimney rising from the ground, a height of 150 ft., at the back 
ot it. Tbe decorative character of the buildings, which are to be 
brick, with Italian dressings in stone, might certainly be improved. 
The chimney, as shown, is an elongated Koman Doric column on a 
pedestal. A capping which would be more effective at the height, 
and would not give the resemblance to the column, which is now 
objectionable, might be designed so that the result would be some- 
thing having a distinctive character as a chimney, and one every 
Way agreeable to the eye. ‘Ihe buildings will be covered with light 
Iron roofs, which will be surmounted externally with ventilators ; 
the stone cills and cornices will tail through the full thickness of the 
wall, and the work in all respects is intended to be of the most 
durable description. The contractor for the machinery is to fix 
wrought-iron lifting beams required for raising the machinery. ‘The 
chimney 18 ft. square at the base in the external dimensions, will 
be 8 ft. 6 in. in the clear at the base of the circular shaft, and 6 ft. 
at the top, the brickwork in the shaft being 1 ft. 10} in., 1 ft. 6 in., 
and 1 ft. 1} in. 

The boiler-house will measure in the clear, 91 ft. 6 in. by 51 ft. ; 





and the internal height from the floor line to the top of the walls 
(which last, or the front and back walls, will be 1 ft. 6 in. in thick- 
ness, exclusive of the a pee | will be 15 ft. The boilers, ten in 
number, will be cylindrical single-tlued boilers, 30 ft. in length and 
6 ft. in diameter—the flues 3 ft. in diameter. The plates of the 
shell, the best Staffordshire or other esteemed iron, are to be 2 in. 
thick; and the tube and furnace plates, of guaranteed Low Moor 
iron, are to be, the former, j in. thick, and the latter, y in. thick. 
Not fewer than seven j-in. rivets are to be placed in a foot of the 
seams, which are to be soundly caulked. Extending, together, 
across the whole range of boilers, there are to be two steam-chests 
3 ft. diameter, made of plates ,5, of an inch thick ; and these are to 
communicate with the boilers by lateral pipes connected to the stop- 
valve boxes or steam jugs; whilst upon the chests will be fixed two 
steam-pipes of 18 in. diameter, each dividing into two branches 
leading to the engines. Many details of the boiler apparatus and 
tireplaces are merely named in the specification. Attention has, we 
believe, been given to the economising of fuel; and it is to be hoped 
that the same attention will be paid to the prevention of smoke 
nuisance. The double-flued arrangement, sometimes considered 
advantageous for the object last mentioned, possibly has been con- 
anal iene recent experience to involve greater chance of accident 
than that of single flues, which is to be adopted. 

To complete the description of the machinery, it is necessary to 
examine into the arrangement of the valyes of the sewage-pumps, 
upon which we have said so much depends. Jy eaclt pump, the areas 
of suction and delivery are divided, in each area, into a considerable 
number of valves, which will work at the same time, but indepen- 
dently of one another. Thus the suction-valves may be between 
thirty and forty in number, distributed over the area of the cylinder 
or plunger-case, at the height of 11 ft. from the base, where the 
diameter increases to 9 ft.—the seats of these valves being 
cast in one piece, or as a sort of grating in the appearance on 
a small scale in drawings. Each ordinary opening covered 
by a valve will measure 1 ft. 6 in. by 9 in.; and the valves 
will be formed of leather } in. thick (which is to have lain in the 
tan-pit for two years), screwed between two * valve-irons,” or plates: 
the small portion of the valve which serves as the hinge, however, is 
necessarily the leather only. The delivery-valve box, of which the 
lower part of the clear opening is 9 ft. 10 in. above the suction- 
valves, and measures 9 ft. 2 in. in the whole clear width, by 
3 ft. 10 in. in height, is to be cast on the plunger-case, and fitted with 
a face-plate for 20 hanging valves to openings which measure 
1 ft. 7 in. by 8in. Care is to be taken in making the valve seats, 
to have the centres of bolts and size of the openings to correspond 
with one another, so that they may take each other's places if re 
quired. The sewage will be delivered through these valves of the 
tour pumps, directly into the iron trough which is below the floor of 
the engine-house; each pair of pumps as betore described, being 
worked by an engine; and each engine-house (distant from the 
other 91 ft. 6 in.) containing, on diflerent levels, four pumps, one iron 
trough, and two engines. 

ihe trough placed in the centre of the engine-house will be 51 ft. 
long, as already mentioned, arch-headed in the cross section, and 
with a division down the centre; and will be 8 ft. in the width, and 
11 ft. Gin. in the whole height. It will be formed of j-in. boiler- 
plate, with angle-iron strengthening pieces, and cross-ties. ‘There 
will be proper man-holes, and removable plates, to give access to the 
pump-valves aud to the interior of the iron trough. Whether 
similarly efficient means will be provided for the prevention of ob- 
struction, beyond what we have named in describing the formation 
of the feet of the pumps, we cannot be fully aware until the draw- 
ings for the sewers themselves of the low-level are before us. It 
will, however, have been noticed, that each opening of the valves is, 
as we said, less in area than the opening at the feet of the pumps 
through which the sewage will tind admission. 











INSTITUTION OF NAVAL ARCHITECTS. 


A sexrtes of meetings of shipbuilders, and of gentlemen interested in 
naval architecture, will be held in London next week, on Thursday, 
Friday, and Saturday, the Ist, 2nd, and 3rd of March, at the 
Society of Arts, John-street, Adelphi, for the purpose of inaugu- 
rating the new Institution of Naval Architects, On Thursday and 
Friday, morning and evening meetings will be heid each day, at 
iL am. and 7 p.m. respectively, and on Saturday a morning 
meeting only, at Il a.m, At the first meeting, on the morning ot 
thursday, the Right Hon. Sir John Pakington, G.C.B., will preside, 
and deliver an address to the institution. ‘The speech of the right 
uon. gentleman will be followed by the reading of papers by the 
Kev. J. Woolley, LL.D., Mr. scott Russell, and Mr. Grantham. In 
Mr. Grantham’s paper, which will treat of the strength of iron 
ships, the case of the Royal Charter will be elaborately investigated. 
At the evening meeting of Thursday, the Earl of Hardwicke will 
preside; and at subsequent meetings it is expected that the chair 
will be taken by Mr. Sidney Herbert, Lord Clarence Paget, and Mr. 
Hl. Corry. On these occasions numerous professional papers will be 
read by Mr. Joseph Maudslay, Mr. White, of West Cowes, Pro- 
iessor Airy, Astronomer-Royal, and other distinguished gentlemen. 
A paper on chain cables, by Mr. Lenox, the manufacturer of all the 
chain cables used by the Admiralty, is expected to excite much 
attention. The celebrated wave-line theory of shipbuilding will 
also be described ; and as every paper will be discussed, the meetings 
will doubtless possess very great interest. We are informed that 
the attendance will not be exclusively limited to members and 
associates of the institution, but that other gentlemen interested in 
the progress of the royal and mercantile navies will have tickets 
iurnished them by the secretary to the institution, whose address is 
1¢6, Fleet-street, London. 


Wootwicn Cast OxrpNANCE.—A number of 32-pounder guns 
cast in the old Royal gun factory in Woolwich Arsenal, recently 
closed, were last week fired at the proof butt, Woolwich, under the 
inspection of Colonel Tulloh, Superintendent of the Carriage Depart- 
ment, and were pronounced tit for service. On Friday eight 68- 
pounders (95 cwt. each) cast in the same foundry, were loaded for a 
similar purpose with the original proof charge of powder and shot, 
and were fired in success‘on, when six of the number burst. ‘Iwo ot 
them stood the first charge well, but were struck by some of the 
iragments and rendered useless. A second batch of 11 guns, 68 
pounders, have been tired at the proof butt, aud withstood the 
severe test of a couple of rounds extremely well. Each gun was 
loaded with 28 lb. of powder and one shot, the highest proof charge, 
and exhibited no signs of injury. These guns were cast from metal 
known to be highly superior to those which burst on Friday last, 
and which were some of the experimental castings produced in the 
early stage of the new establishment, from Nova Scotia iron. 

NavaL Enoixtens. —The following appointments have been 
made since our last:—Charles J. Serjeant, first-class assistant- 
engineer, to the Firefly; Henry Knight, second-class assistant- 
engineer, additional, contirmed, to the Hawke, for service in the 
Magpie; kdward J. Read, second-class assistant-engineer, to the 
Wellington, as supernumerary; George H. Newberry, James 
Gibson, and Daniel Wishart, third-class assistant-engineers, to the 
Firefly ; and Henry Duncan, acting third-class assistant-engineer, 
for temporary service in the Wellington, as supernumerary. Herbert 
Wooley, promoted to first-class assistant-engineer in the Cordelia; 
Francis G. Barr, chief engineer, to the Asia, for service in the 
Immortalité; George Weeks, chief engineer, to the Cumberland, for 
service in the Severu; Allan M’innes, chief engineer, to the Virago ; 
James W. German, acting chief engineer, to the Cumberland, for 
service in the Charybdis; William Join Brown, tirst-class assistant- 
engineer, to the Victoria and Albert, for service in the Elon; 
Alexander B. M’Luckie, acting third-class assistant-engineer, to the 
Victoria and Albert; James Bell (b), acting third-class assistant- 
engineer, to the Cumberland, for service in the Meeanee; Michael 
B. Kelly, third-class assistaut-engineer, io the Cumberland, for 
temporary charge of machinery of the Wasp. 





NOTES AND MEMORANDA, 


Tue New River, still so called, is 39 miles long, 18 ft. wide, and 
4 ft. deep. 

Tus prevailing temperature of glass furnaces is estimated at 
21,632 deg. Fahrenheit. 

THE magnifying power of the diamond, in proportion to that of 
plate glass, ground to the same form, is as 8 to 3. 

Cuaravgua Lax, in the state of New York, U.S., although 
1,265 ft. above the level of the sea, is navigated by steamboats. 


Tue original engines made for the steamship Great Britain, re- 
quired the united etlorts of eiglt men to start them into motion. 

Tue annual exports of coal from Great Britain have increased 
from 1,510,000 tons in 1842 to nearly 7,000,000, valued at abou: 
£38,000,000, in 1859. 

Tae cost of the Enfield rifle, as delivered at the Government 
works, is £2 5s. The Whitworth rifle, when made in large numbers, 
is estimated to cost £10. 

Or 1,089 cases of fire in the metropolis in the year 1859, 30 
were from spontaneous ignition. One of these cases was that of the 
spontaneous ignition of coal. 

Tue Royal Society for the Protection of Life from Fire have 
70 tire escapes stationed in the metropolis and their subscribers 
number upwards of 15,000, 

A RAILWAY Craw-bridge, recently erected over the Cumberland 
River, U.S., consists of two arched timber trusses 280 ft. long, 
covering two openings of 120 ft. each. 

THE greatest range ever attained by any Armstrong gun was 
5 miles 530 yards, ‘This was with a 32-pounder, fired with a charge 
of 6 Ib., at an elevation of 35 deg. 

Many steam ships, built within the last few years, have steam 
pipes, connected wi.h the steam chests of the boilers and laid on to 
various parts of the ship, for the extinction of tire, 

Tue summit of the Copiapo Extension Railway in Chili is 
4,470 ft. above the sea. The summit of a branch railway to be built 
from the Copiapo Railway will be 6.6.4 it. above the sea. 

Tne majority of the locomotives employed upon the Canadian 
railways have been made in the United states, and imported into 
the province under an ad valorem duty of 125 per cent. 

Featuerine paddle-wheels cannot be safely employed on steam 
vessels navigating the North Atlantic, on account of ice in winter, 
and the danger to which it exposes the Uoats of tue wheels. 

A DIAMOND point, used as a drill. will perforate through the 
hardest tle. A good hard common steel point will also drill through 
a tile, if it has a high velocity, and plenty of cold water be used to 
keep it cool, 

No person can legally obtain a patent in Canada unless he be a 
resident of that province. ‘The Canadian Parliament has appointed 
a committee to report, this munth, a bill embodying an improved 
patent system. 

On many of the American railways, the battered ends of rails are 
repaired by welding cu new iron. ‘lhe process is very much cheaper 
than re-rolling; and in many cases the rails, thus mended, are 
nearly as good as when new. 


An American maker of railway carriages has recently completed 
a magniticent saloon carriage for the Viceroy of Egypt. It is 60 ft. 
long, and is supported on two trucks or bogies, each of which has 
eight wheels, or sixteen wheels together. 

On the 9th of November, 1851, railway bars sold at £4 15s. a ton 
free on board in Wales. On the 13th of November, 1857, sales were 
made at 45. ‘The present price is very low, and sales at £5 10s. 
have been made within the last few weeks, 

Tux gallic acid contained in oak-wood is a powerful solvent of 
iron. Oak blocks may be boiled, where that treatment is necessary, 
in an open wooden trough nearly iiled with water, and supplied with 
steam through a steam-pipe leading from a boiler. 

Tue United States’ patent fee for complete patents of fourteen 
years is, for a citizen of the country, 30 dols., or rather more than 
£6; for a citizen of Great Britaid, 500 dols., or £102 Us. ; for a 
citizen of any other country, 300 dols, or £61 10s, 

Castines of irregular forms and varying thickness are strained 
in cooliug, and cast-iron wheels with light rims and heavy naves 
olten break of themselves soon after beimg taken from the mould 
unless careful provision has been made for the unequal contraction 
of their inner and outer portions. 

In the year 1859 there were 1,282 alarms of tire in London, Of 
these 102 were chimneys on tre, and 91 were false alarms, leaving 
1,089 actual bres. Of these, 278, or one fourth, were extinguished 
by the unaided exertions o: the inmates, 409 were extinguished 
with casual assistance, whilst the extinction of 407 devolved upon 
the fire brigade. 

Sream vessels running in hot climates require jvery large con- 
densers, 0\, ing to the warmth and saltness of the water. ‘i he tempera- 
ture of the Red Sea is about 90 deg., whilst it contains also a greater 
quantity of salt than ordinary sea water. The specilic gravity of 
ordinary sea water being 1,026, that of the Red Sea has been found 
to be, in some instances, 1,000. 

Sin Marc IsamBaup Brune left France in consequence of the 
French Kevolution. He urst went to America, where, in 1797, he 
made experiments with steamboats on the Mudson River, under 
the auspices of Chancellor Livingston, who was also the patron of 
Kobert Fulton, Sir Marc, at tiat time Monsieur Brunel, also built 
the old Bowery Theatre in New York. 

In a remote age, the metals known to man had reached the sacred 
number seven—gold, silver, copper, mercury, tin, lead, and iron 
equalled the seven days of creation, the seven stars, the seven colours 
of the rainbow, the seven sounds of music, the seven sons of Job, 
and the seven wise men of Greece. ‘lo have searched for more would 
have been presumption in a philosopher and impiety in a priest. 

A.ruouGn the introduction of the portable steam engine for 
agricultural purposes has been ascribed to Messrs. Dean of birming- 
ham, in 1841, Mr. Wiliam Howden, sen, of the Grand Sluice 
Works, Boston, had made one in 1839, whilst in Sepvember, 1830, 
the Manchester Agricultural Society presented a silver cup to Mr. 
Nathaniel Gough, * for adapting his patent steam engine to agricul- 
tural purposes.” 

Ir a locomotive engine, fitted with the link motion, be raised from 
the ground, and its wheels revolved in the air, it will be found that, 
with the same opening of the regulator, they will revolve faster 
when the link is nearly in mid gear than when in full year. The 
compression of steam, with an early cut-otl, arrests the momentum of 
the reciprocating and unbalanced revolving parts, and increases the 
rapidity of their motion. 

Tue new aqueduct bridge at Washington, U.S., has two hollow 
cast-iron arched girders, of 200 ft. span and 20 ft. rise. Each girder 
is composed of 17 curved pipes of 45 in. internal diameter, with a 
3-in. lining of staves and pine deals. Through these girders the 
water is made to tlow, whilst a broad roadway, including two lines 
of horse railway, besides footpaths, is supported by an iron super- 
structure above. 

PADDLE-WHEELS are mentioned by Vitruvius, who states that even 
in his time all record of the name of their inventor had been lost. 
Professor Pancirolle, of Padua, saw (about 1587) on Roman coins 
representations of war ships, each furnished with three paddle- 
wheels on either side, to be set in motion by bullocks; such war 
vessels the Romans are said to have used during their first war 
against Carthage. Between 1687 and 1693 Prince Rupert possessed 
a paddle-wheel boat in London, which Was moved by horses; and 
about the same period the French engineer, Duguet, was trying 
experiments at Havre and Marseilles with vessels of a similar de - 
scription. 
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SCOTTISH MATTERS. 

Tne pig-iron market has been steady. The ironmasters have agreed 
to keep out their furnaces until Wednesday next, unless the men out 
return to work, and there is at present not any very likely prospect 
of an agreement being come to. A local paper says :—‘ ‘The loss to 
the district already can hardly be calculated, besides the loss to 
capital invested; we may add the produce lost of pig-iron, some 
20,000 tons for the last fourteen days, and the prospect of the trade 
being turned to some other quarter. The evil is not yet felt, but will 
come too soon, and the poor mortals who are contending with their 
employers, and making puny efforts to stand out, and compel an 
advance of wages, are only making matters worse by listening to the 
eloquence of their leaders to prolong the struggle, and the sooner they 
adopt a different policy and come to terms with their employers the 
better. It is well known that, ‘live or die,’ the doctor must be paid ; 
lose or win, the lawyer must be paid ; bliss or woe, the priest must 
bepaid ; and wemay add, lose or win, the delegates must be paid; and 
every day lost adds to future difficulties, which in the end result in 
a total loss to both miners and colliers of all they possess.” 

Last week’s shipments of pig-iron from Scottish ports were as 
under :— 














Foreign. Coastwise, Total. Same week 

last year. 
Ports. Tons. Tons. Tons, ‘Tons. 
Glasgow .. oo 1,956 . 660 ee 1,918 .. 2,001 
Port-Dundas ee a os 50 - 190 .. 230 
Greenock .. oe — 130 oe 130 .. 80 
Port-Glasgow .. o None. oe os - 
Jowling 2 — «6 413 <i ae. 
Ardrossan. . es 160... 1,751 -- 1,941 .. 2,537 
Troon oe ve ee None ee oe 80 
Ayr.. oe ee — 150 ee oe 320 
Irvine oe ee eo None a . — 
Grangemouth .. S78 <s 100 ; 505 
Leith mp ee 910 .. 225 e 610 
Surntisland oe ee Noreturn. . _- 
Alloa (south) en -— 75 os y{ or ad 
Alloa (north) - -- No return. .. oe 330 
Bo'ness oe ee 150 .. 132 . } > 158 
Morrisonshaven .. ee No return. .. oe - 
Total se 2,863 3,746 6,609 7,226 


The Glasgow Ierald, referring to shipbuilding on the Clyde, says ; 
—“ Those of our readers who are already engaged in nautical affairs 
may be aware, and those not already informed may be interested in 
knowing, that there is at this moment in the course of construction 
on the Clyde, at the instance of the Messrs. Burns, of Glasgow, and 
M‘Iver, of Liverpool, a tleet of steamers much the largest ever built 
at one time by a private firm, consisting, as it does, of no less than 
nine large steamships, with an aggregate of upwards of 15,000 tons. 
Lord Clarence Paget took credit in the House of Commons the other 
night—and he was entitled to take it—for having built last year 
19,000 tons in ships of the line, and for intending to build in liners, 
frigates, corvettes, &c., a total of 89,000 tons. But while his lord- 
ship is backed by the concentrated energy of Great Britain, and 
subsidised by the purse of the richest nation in the world, here we 
have a firm of mercantile gentlemen quietly building in the private 
shipping yards of the Clyde a fleet which, at any ordinary time, 
would be regarded as a considerable accession to the national force, 
and which includes the largest ship in the world, saving the Great 
Eastern. The following are the vessels which are rapidly being 
constructed for these gentlemen in the Clyde shipbuilding yards :— 
The Olympus and the Atlas, which are being built by the Messrs. 
‘Thomson; the Marathon and the Hecla, by the Messrs. Napier ; 
and the Kedar, by the Messrs. Denny. These ships are for the 
Mediterranean service, and are each capable of carrying 2,000 tons 
of cargo, in addition to accommodation tor passengers of the most 
handsome description. Should all or any of them be required for 
national service in the event of war, they have been constructed 
each te carry upon their main decks alone an entire regiment of 
cavalry or infantry, with all the necessary military stores of powder, 
shot, shells, and provisions for the troops. ‘Then we have the mag- 
niticent Scotia, which is also being built by the Messrs. Napier. 
This ship is to be an accession to the Cunard liners, all of which 
she will distance in size and speed. She is of 4,000 tons, is greater 
even than the Persia, and, excepting the Great Eastern, will be 
the noblest mercantile ship afloat. Next we have the Heron and 
the Ostrich, clipper steamers, which have just been built by Messrs. 
Denny, of Dumbarton, and which already give indications of 
being unsurpassed for accommodation and comfort by anything 
which has ever been afloat upon the line between Glasgow and 
Liverpool, for which service they are intended. But the vessel in which 
the greatest interest is likely to be felt, both here and elsewhere, yet 
remains to be noticed. Her distinctions are not to be bulk and 
tonnage, but a standard of swiftness which has never yet been 
attained in British waters—speed, too, accompanied with every 
home comfort, and every element of safety. She is to be named the 
Giratte, and is being built by Messrs. Thomson, for special service, 
as is understood, between Glasgow and Belfast, in connection with 
the Royal Mail steamers. This vessel is guaranteed to run at the 
rate of 21 miles in the hour, in ‘deep sea,’ which will enable her to 
perform the distance between Greenock and Belfast in little over 
tive hours ; and by this means passengers may leave Glasgow in the 
morning, spend an hour in the Irish Athens, and return to our own 
city in the evening; or, by the same means, passengers may break- 
fast in Glasgow, and sit down to dinner in Dublin at an hour not 
later than that fashionable in what we term good society. Accord- 
ing to our information, the railways on both sides of the Channel are 
prepared to do all_in their power to give facilities fur the carrying 
out of an enterprise of such a remarkably spirited character, and 
which promises to accomplish the greatest triumph yet achieved in 
cross-channel communication. All that experience, science, and 
money can do. is being done to render the Giraffe an unequalled 
steamship. She will be titted with oscillating engines and feathering 
floats, with no fewer than six boilers, and will be able to carry about 
800 passengers. She will be the longest vessel atloat for her tonnage.” 

Messrs. Blackwood and Gordon, of Paisley, have obtained the 
contract for building and fitting up a new paddle-steamer, which is 
intended to ply in future between Ardrossan and Arran. She is to 
perform the voyage between Ardrossan aud Brodick witl in the hour, 
and is to be ready for the station on 15th of May. 

The once sorely troubled Caledonian Railway Company is about 
to divide at the rate of 5 per cent. per annum for the past six months, 
carrying forward a balance of £6,000, 


SoutH Kexsincron Mustum.—During the week ending 18th 
February, 1860, the visitors have been as follows:—On Monday, 
Tuesday, and Saturday, free days, 4,407; on Monday and Tuesday, 
(free evenings), 3,515. On the three students’ days (admission to 
the public 6d.), 1,225; one students’ evening, Wednesday, 497. 
Total, 9,644. From the opening of the Museum, 1,284,026. ~ 

Exoines or THE Rarrier.—The engines of the Rattler are now 
advertised by the Admiralty as for sale. They are nearly twenty years 
old, and have “seen service” both before and since the memorable 
trials of 1845. They comprise four vertical cylinders, 404 in. in 
diameter and 4 ft. stroke, arranged as in the Retribution, the nominal 
power being 200 H.P. 

Russia IN THE Far East.—In a scientific point of view the late 
cruise of the Russian ships of war in the | some seas has been 
attended with some successful results, for in the beautiful bay of 
Corea they discovered three large islands not to be found on any 
existing chart, and named them America, Nachodka, and Voyvoda 
respectively, America Island lies at the furthest end of the 
Island of Chu-sim in the Gulf of Corea. The geographical position 





of Nachodka is laid down as in 42 des. 45 min. N lat., and 133 deg. | 


2 min. 30 sec. E. long. from Greenwich; while Voyvoda, with very 
dangerous reefs surrounding its approaches, is given as lying in 
42 deg. 14 min. 30 see, N, lat., and 137 deg. 17 min. east of Green- 
wich.—London and China Telegraph. 


KNOWELDEN AND EDWARDS’ IMPROVEMENTS IN HYDRAULIC ENGINES. 
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Fic. 1 shows, half in elevation and half in section, a pump con- 
structed according to the first part of the invention of John Knowel- 
den, of Southwark, and Downes Edwards, of Upper Belgrave-place. 
Fig. 2 isa plan. A, A', are the pump-barrels, in which the pistons 
hi, B', work. The lower parts of the barrels A, Al, form chambers, 
e, ¢, which may be filled with water, oil, or any other suitable liquid ; 
C, C', are the piston-rods, which are linked to a shaft or beam D 
that rocks about the point E; E, F, are hand-levers for imparting 
up-and-down motion to the shaft D, and with it the pistons; G, G! 
are chambers formed below the barrels A, A', and chambers c, c, and 


separated from them by diaphragms H, H. The diaphragms are | 


formed of caoutchouc or other flexible and impervious material. 
The barrels A, Al, are bolted to the chambers G, G1, by nuts and 
bolts a, a, passing through flanges formed thereon, and also through 
the edges of the diaphragms held between the flanges ; I is a passage 
leading from the chamber G! to the valve-chest J, which contains a 
valve-frame and valves K. ‘There is a similar passage leading into 
the chamber G. Detached views of the frame and valves are given 
in Figs. 3 and 4. The valve-frame is constructed in such manner 
that it can be removed from the chest at pleasure, by unbolting the 
face-plate L, for the purpose of repairs. 6, 6', b!', b"'!, are four 
valves, one titted to each arm M of the frame. The valve 6 opens 
inwards to admit water through the suction-pipe N as the piston B, 


ascends. The valve b! opens outwards to allow the water to pass off 


to the discharge pipe O as the piston B! descends. The valves 61 
and 6") act in a similar manner on the opposite side to those just 
described ; the valve 61! corresponds to the valve b, and the valve 
641 to the valve b'. P is the air-chamberor dome. As the plungers 
B, B', are worked up and down, so does the diaphragm follow their 
motion. The upward motion of the plunger draws water through 
the valve 4, passage I, into the chamber G', while the downward 
motion forces the water back through the passage I, valve 61, into 
the delivery pipe or hose O. The diaphragms prevent any water 
from touching the pistons, no dirt nor grit can consequently enter 
to interfere with the working of the pistons nor cut the inner surfaces 
of the barrels. Where we use caoutchouc diaphragms, the upper 
chamber is tilled with water, with a film of oil on the top thereof to 
prevent the oil coming in contact with the caoutchouc. 

Fig. 5 is a section of so much of ahydraulic engine as will explain 
the manner in which this part of the invention is carried into effect. 

A, A', are two cylinders set opposite one another and cast in a 
piece with a central box or chamber B; C, Cl, are the piston-rods 
connected to the pistons D, D', which work in the cylinders A, Al. 
The piston-rods C, C!, are connected to a cam E on the crank F, the 
shaft G of which passes through and works in bearings formed by a 
collar cast in a piece with the box or chamber B; H, Hi), are the 
water-ways to the pistons; the water passes through passages I, I’, 
from the valve-chambers. The shaft G carries a drum K to which 
it is secured. This drum is first placed on the collar L, which acts 
as a bearing to it, and round which it revolves. The drum may be 
removed, and another of a ditferent size placed in its stead, or the 
same drum can be employed, and its circumference may be altered 
by sliding on a frame or other unflanged drum; M, M‘, are air- 
ckensbons formed at the end of each of the cylinders A, Al. These 
chambers are separated from the cylinder by diaphragms N, N?, 
which are formed of a similar material and titted in a like manner 
to those described with reference to Fig. 1. 





NASH’S TUMBLING-HOOKS FOR DISENGAGING 
BLOCKS. 
PATENT DATED 29TH JuNE, 1859. 
Fic. 1 is a side elevation, and Fig. 2 an edge view, of a disengaging 
block embodying the improvement of James Nash, of Millwall. 

A is the body or shell of the block, with its sheave, constructed in 
the ordinary manner ; B is a forked shank or stem descending from 
the body of the block, at the lower end of which is pivoted a crescent- 
shaped hook C, so formed that when in its holding position the bill 
of the hook c! closes upon the shank or stem B, and forms a mousing, 
which prevents any ring, rope, chain, or shackle suspended there- 
from from being accidentally jerked off; D is a metal bolt sliding 
freely up and down ina housing or guide e. The inner edge of the 

















bolt D is bevelled off at the lower end to facilitate its self-fastening 
when acted upon by the back of the hook c2. In Fig. 1 the hook is 
shown in its holding position, being prevented from turning round 
in cousequence of the back of the hook c? being intercepted by the 
lower end of the vertical bolt D. On pulling a lanyard F, the bolt 
D is lifted, releasing the hook C, which flies round into the position 
shown by the dotted lines, and discharges whatever may have been 








suspended from or held by it. On placing a ring or shackle on the 
bill of the hook, and returning it to the holding position, it is self- 
fastening ; the back of the hook c2 is so formed, that on striking the 
bevelled edge of the vertical bolt D, it lifts and passes under it; the 
bolt then falls again by its own weight, and securely holds the hook 
until again released by pulling on the lanyard F. Disengaging 
blocks constructed in this manner may be used for lowering ship's 
bouts, for casting off tow ropes, as well as many other useful 
purposes either close at hand or at a distance. 








JACKSON’S FIRE-BARS. 
PATENT DATED 16TH SEPTEMBER, 1859. 
Fic. 1 shows a side view, Fig. 2 a plan, and Fig. 3 a transverse 
section of a fire-bar constructed according to the improvements of 
Henry Jackson, of Oak Works, Uak-lane, Limehouse. The general 
form of the bar is similar to bars in common use, and the peculiarity 
consists in the construction of fire-bars with holes or air passages 
a, a, which branch off and open out on either side of the bar, as is 
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|} Shown at b, b. It will be seen that the holes or air passages, 4, 4, 


enlarge as they descend downwards, and the side holes or air 
passages b, b, enlarge as they proceed outwards. By thus making 
the holes or air passages a, a, ), b, to increase in size as they descend 
from the upper surface of the bar, they will be less liable to 
become tilled up. The air passing up to and through the numerous 
holes, 6, b, a, a, will tend to keep the bars cool, and by the division 
of the air into numerous streams, the combustion of the fuel on the 
tire-Lars will, it is presumed, be improved. 
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Fic. 1 is a horizontal section of a magneto-electric machine, the 
invention of G. W. Beardslee, of Flushing, U.S., and Fig. 2 is a 
vertical section; Fig. 3 is a perspective view of the pole changer ; 
Fig. 4 an elevation thereof; and Fig. 5 a horizontal section. The 
bottom, the top plates, and columns A, A, A, in Figs. 1 and 2, may 
be constructed of any non-magnetic metal, or other material. The 
shaft B, B, may be iron or other metal, upon which the revolving 
plates of brass or other non-magnetic metal are fixed for the purpose 
of receiving the series of magnets. The brass plates, C, C, for re- 
ceiving the magnets, and to which they are securely fastened, are 


turned off true in a lathe; and in like manner the magnets, when | 
firmly clamped and secured to the plates, can be turned off to insure | 


accuracy, so that they may pass as near to the ends of the arma- 
tures or cores of the helix as possible. The compound magnets 
D, D, are manufactured from a circular plate of the best quality of 
cast-steel, of no greater thickness than is necessary to produce a 
uniform temper ; they should be made as true as practicable on the 
faces and circumference. There may be one or a series of such 
compound magnets piled one on top of another, and firmly bolted to 
the plates C,C. Each compound magnet has a series of poles, north 
and south (marked in Fig. 1, n and s), radiating from the central 
portion of the plate like the spokes of a wheel, and formed by cutting 
out the metal of the plate between every two. And in making 
these, care should be observed to have all the poles in each com- 
pound magnet at equal distances, and when a series of such are put 
together to have them alike, and accurately piled on each other, 
and firmly clamped to insure contact. The peles of all the com- 
pound magnets of each series should correspond; and when two 
series are mounted on one shaft, the north poles of the second series 
should be under the south poles of the first series; and if a third 
Series be added, the poles of the third series should correspond with 
the poles of the first series, and alternate with the poles of the 
second series, and so on with any number of series that may be 
employed. The helices E, E, are formed with their armatures or 
cores of the best quality of soft iron, and wound with well insulated 
copper wire of such length and size as required for the kind of 
current desired. The ends of the spools or helices c, ¢, c, are made 
of brass or other non-magnetic metal, or other substances, with pro- 
{ations to receive the tube d, d, Fig. 2, between them outside of the 

elices, through which the bolts /, pass, and are tapped into the 
plate G,G. By this arrangement each separate helix may be ad- 
Justed to its proper position with reference to the magnets, and 
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there fixed by the bolts 7. The rings G, G, for receiving the helices, | 


may be of brass or other non-magnetic metal, or other substance, and 
the rings (whether one or more, depending on the number of series of 
magnets), and separately mounted and firmly fastened in tke re- 
quired position by the set screws g, 9, ss them firmly to the 


columns of the machine. H,H, are metallic non-magnetic rings, 


| to the screws in the standards f, f1. 


FIG.I. 
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nected with one of the terminal wires of one or more helices of the 
machine, and the inside wire i of the helices B, is connected with 
the inside wire of the other helix B, and then the last-named helix 
B is connected with one of the helices Bi, by the outside wire j and 
the inside wire i! of the two helices B, B!, to complete the circuit; 
the outside wire of the latter helix B! is connected with the other 
terminal wire h! of any one or more helices of the machine. By 
reason of these connections the armatures or cores of these helices 
are rendered magnetic, with the poles alternately changed, as in 
the machine. The armatures or cores of these helices are separated 
as represented, and in the space between them hang the poles of a 
permanent magnet c,c. This magnet is suspended pendulum-like 
to an arbor D, the journals or pivots of which work in suitable 
boxes in two standards k', k', As the poles are alternately changed 
in the armatures or cores of the helices, this magnet ¢ will be alter- 
nately attracted and repelled, and by that means will be vibrated as 
rapidly as the poles are changed. The arbor D carries a lever a, a, 
to the ends of which are attached two metallic conductors 0, 6, care- 
fully insulated, so that the currents shall not pass from these con- 
ductors along the lever. Each conductor 6 is provided at top and 
bottom with a metallic spring d, which is prevented by a bridle or 
check from springing out beyond a certain extent, but which can 
yield towards the conductors b, b, to the extent of the vibration; 
and above and below the springs d, d, are placed the points of screws 
tapped in standards f, /1, and g, gi, and the screws are so adjusted 
that when the spring on the top of one conductor 6 is in contact 
with its corresponding screw the other is not, so that the vibration 
of the magnet c alternately effects and breaks this contact, and 
so with the springs d, d, under the conductors with reference 
The sole purpose of the 
springs is to ease off the shocks of the alternate contacts, and 
to cause the contents to continue longer. It is preferred to make 
the springs of silver, and to tip the screws with platina. The 
metallic standards f, /1, and g, gi, pass through the bed of the 
machine, and below the bed they are formed each with an eye and set 
screw for the convenience of inserting and removing the conducting 
wires. And again, the conductors }, 6', carry bent metallic wires 
cl, cll, the ends of which dip in mercury in cups formed in the upper 
ends of two metallic standards e, el, which, like the other standards 
ff}, and g, g', pass through the bed, and are joined for the reception 
of conducting wires. It may be well to observe that all the stan- 
dards should be insulated from each other, and from all other parts 
of the machine. The terminal wire 7 from one of the pair of rings 
for receiving the induced electric impulses from the helices of the 
machine, or the terminal wires from any desired number of helices, 


| is connected with both of the standards 7, f1, and the other terminal 


insulated from the rings G, G, by any well known insulator, as | 
shown at h, h, to which clamps 8, }, are fastened, to receive the | 


terminal wires of the helices. There must be two such rings for 


one or more series of magnets. The metallic holding clamps i, ¢, | 


are fastened to, and are insulated from, the helix rings G, G, and 
are for the = of uniting one or more pairs of each series of 
helices by itching together the terminal wires a, a, by clamping 
them therein ; I, I, are bolts which unite the top of the machine to 
the bottom through the coluinns; J, J, are metallic boxes or bear- 
ings in which the shaft rotates; K is a pulley to which the — 
por is applied. The pole changer is represented in Figs. 3, 4, an 

» In which A is the bed, and B, B,, the pairs of helices connected 
with one or more helices of the magneto-electric machine. The 
Outside wires h, Fig. 5, of one of the two coils B, B, is to be con- 





wire /; from the other ring, or any desired number of helices is in 
like manner connected with the standards g, g'.° To the standards 
e, el, (which may be termed the terminal conductors of the pole 
changer) are attached conducting wires n, n!, to carry the current of 
electricity wherever wanted, such as a vessel containing a solution 
for electro-plating, or for any purpose to which a battery current 
can be applied. hen these two wires n, n!, are connected by any 
medium which is a conductor, the electric currents induced by the 
machine, and which are there indaced in opposite directions, will be 
so changed by the pole changer as to pass through the terminal con- 
ductors e¢, ¢1, and wires n,n}, always in the same direction. The 
result, above indicated, is produced by the mode of operation of the 
pole changer, which is as follows, viz., when a current passes from 
the machine along the conducting wire A, magnetism will be induced 
in the armatures or cores of the helices B, B, and by reason of the 
connection of the wires the inner extremity of one will be a north 
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and the other a south pole, whilst in the opposite helices they will 
be the reverse, and in consequence the magnet e will be carried by 
the joint forces of attraction and repulsion towards the pair of 
helices B, B. At the same time a like current passes along the 
terminal wire /, which is connected with the standards St, J). The 
movement of the magnet c just described will, by the mechanical 
connections, have brought down the conductor 4 on to the point of 
the screw of the standard 7, and will have separated the other con- 
ductor 61, from the standard 71, and have put it in connection with 
the screw of the standard g!. Now it will be observed that the 
current induced in the terminal wire J, and traveliing from the 
machine as indicated by the arrow 1, see Fig. 3, will pass up the 
standard /into the conductor 5, and not being able to pass along the 
lever a by reason of the insulation, it passes through the conductor 
b along the wire c! to the mercury cup down the standard e to the 
terminal wire n of the pole changer, thence through the medium on 
which it is to act (such as a vat containing a solution), to the 
opposite terminal wire x!, up the standard e!, mercury cup, and then 
wire cl! to the other conductor b' on the end of the lever a, which is 
in contact with the screw of the standard g!, and aloag this to the 
other terminal wire /', and along that wire in the direction of the 
arrow 3 back to the machine. The moment the rotating magnets of 
the machine pass the neutral point between the helices, that is to 
say, when the magnets are midway between the helices, the current 
is reversed and passes from the machine along the terminal wire 
i in the direction of the arrow 3, and at the same instant of time 
passes along the terminal wire A‘, reversing the polarity of the 
armatures or cores of the helices B, B, and B!, B!, and moving the 
magnet ¢ to the opposite side, which separates the conductor 6, on 
the lever a from contact with the screw of the standard /, and puts 
the other conductor 4! at the other end of the lever @ in contact 
with the screw of the standard /'!, at the same time separating this 
conductor b! from the screw of the standard g!, and putting the 
opposite conductor 6 in connection with the screw of the standard g. 
The reversed current passing along the terminal wire /! in the direc- 
tion of the arrow 3 passes up the standard g, but the connection 
between the screw of f and the conductor 6 having been broken by 
the vibration of the magnet ¢, the current can go no further in that 
direction, but passes from the standard g through the conductor 6 
along the bent wire c! to the mercury, and down the standard e, to 
and along the terminal wire n of the pole changer in the same direc- 
tion as before, and thence through the medium in which it is to act, 
to and along the other pole changer, terminal n!, up the standard e!, 
through the mercury to the bent wire c'!, and along this to the con- 
ductor 6!, which, being in contact with the screw of the standard /), 
passes down this standard to and along the terminal wire / in the 
direction of the arrow 4 back to the machine; and although this 
returning current is in connection with and can pass up the standard 


J, it cannot go beyond, because for the time being the contact with 


the conductor 6 is broken. In this way it will be seen that, although 
the current from the machine alternately travels in opposite direc- 
tions by means of this mechanism, the whole of it is carried through 
the medium in which it is to act, and at all times in the same direc- 
tion, as if induced or excited by a battery. 








LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





HIGH-PRESSURE ENGINES, 

Str,—Permit me to offer some further remarks on high-pressure 
engines in steamboats. You say, in a leading article, that great 
ditliculty is apprehended from the shock of high-pressure steam on 
a large piston ; this fear is only another proof, to me, that we will 
never succeed in constructing the best steam engine—theoretically 
and practically—by half measures. I do not, by this, mean to say 
that our present improvements are not a step in the right direction ; 
this would be a proposition equally false and untenable; but I do 
mean to say, that the application of high-pressure steam to an 
engine not expressly built for it is sure to result in disappointment. 
If we want a low-pressure engine, let us have it with a low-pressure 
boiler, a large piston, and a slow speed most suitable for working its 
pumps; but, if we want a high-pressure engine, let us have a high- 
pressure boiler, a small piston, and a high speed; but let us not 
think of applying high steam to a low-pressure engine, or a 
low-pressure boiler to a high-pressure engine ; this last is constantly 
done; in fact, a low-pressure boiler, made a little thicker and 
stayed a little heavier, is called high-pressure, is applied to a low- 
pressure engine, and the result is total disappointment—or, perhaps, 
a break down; let the engines and boilers be built to suit one 
another, and the result will be always satisfactory. The high- 
pressure engines offer great facilities for a high speed of piston, and 
in fact, will not work well without it; it should be borne in mind 
that, although speed increases the momentum of the moving parts, 
yet it reduces their size and weight, so that the evils resulting from 
a high speed will not be nearly so great as might be imagined; but 
the chief reduction in size will be owing to the high-pressure used, 
and even 500 ft. per minute will not be an excessive speed, and all 
the gearing can be made much lighter than an engine running at half 
this speed, although the power given out in both is the same. I 
confess | do not see very clearly how engines which expend their 
steam in three or four cylinders, one after the other, can ever travel 
at a high speed—their momentum must be enormous, far greater 
than it can ever be with a single cylinder; the friction cannot fail to 
be excessive, for the circumferences of the pistons are a deal 
more than in a single cylinder of the same power; I make no 
allusion to the complication of the valve-gearing, and the vast sur- 
faces exposed to the air. I have seen plans for engines on the multi- 
cylinder principle, which would answer admirably as surface con- 
densers, and I think the advocates of that system might get a few 
good hints from them. 

The only double-cylinder engine of any value, in my opinion, is 
that constructed on the annular principle, its great fault being the 
number of piston-rods, and I do think that this form of engine 
offers some considerable advantages, for very high powers, over the 
single cylinder; it should be borne in mind that it can be proved by 
any one who will take the trouble to make the calculation, that 
steam expanded in two cylinders is not, theoretically, so economical 
as steam expanded in one cylinder. I will not take up your valuable 
space with an example of the calculation, but the fact is as I state; 
the difference is small, to be sure, but still the argument is good as 
far as it goes. 

At present we use very large pistons with a very short stroke, in 
order to keep down speed. Now, what are the objections to this 
much dreaded high speed? Many are made—but are they borne out 
in practice? The only examples we have here are confined to the 
locomotive, where pistons are driven at a very high speed, giving 
out a great power, and yet nothing can exceed their safety and 
economy, and they work with very light machinery—found quite 
strong enough on account of their speed. 

I think a very good engine might be constructed for a screw with 
four or six little cylinders driving a shaft, with cranks at right 
angles, the steam completely expanded in each cylinder. Here, it 
will be said, I am introducing the multi-cylinders again, but the 
steam is under very different circumstances here to what it would 
be in, if it went from one cylinder to the other. I would place all 
the cylinders side by side (one-half the number on each side the 
screw-shaft) in a case or cases communicating with the uptake of 
one of the boilers, in such a way that they would always be kept at 
a temperature of about 450 deg., and if the speed at which they should 
be'driven was considered too great, I would introduce gearing to keep 
down the speed of the screw. There is far less loss by friction in 
driving a wheel by a pinion than in driving a pinion by a wheel. I 
do not say I would make these pistons as small, or drive them as 
fast, as in alocomotive; but I would make them sufficiently small 
to prevent any injurious shock by subdividing it on a number of 
small pistons, instead of one large one. I am aware that I will be 
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Janghed at and called a heretic for holding these opinions, but I 
would ask in what lies the absurdity? 1 aim not proposing anything 
new or untried ; all I wantis that some of the ** locomotive ” principle 
may be introduced into our shipping. It seems to me to be an 
absurdity to be lugging about a vast machine where one of half the 
size would do better. Just fancy a locomotive with cylinders 3 ft. in 
diameter and 3 ft. stroke, working with low-pressure steam, making 
a crank-shaft revolve forty times in a minute, which shaft causes 
the revolution of the driving-wheels through the medium of a great 
wheel and pinion; yet it is something very like this we are doing 
in our screw-boats. First, we use heavy machinery to keep down 
speed, and then we use heavy machinery to get it up again. 
never yet heard or read of any good reason why we should make our 
screw-engines of the enormous size and weight we do. There are 
many good reasons why paddle-engines must be large, but none of 
these apply to the screw. When the steam engine was first applied 
to navigation land engines were used with a ty-wheel, Ke. 
knowledge increased this was modified into the present form. When 
the screw was introduced the paddle-engine was applied to it, with 
scarcely any modilication, as inthe Great Britain. Any one who 
has seen the engines of this vessel must know that they would suit 
a paddle equally well. Now, as the land engine was not suited to 
the paddle, neither is the paddle-engine suited to the screw; we 
continue to burthen our ships, to reduce their carrying capacity, and 
then we complain that they do not pay us. 

As to our boilers, they are far worse than our engines. What a 
pity it is that we have no general rules for boiler-making which will 
be always found correct! What we want is, so to speak, a grammar 
of boiler-making. At present every engineer goes, as the Yankees 
say, “on his own hook,” and the result is well known. I have 
myself seen marine boilers with the uptake full of flame, 
and the smoke-box doors at a dull red heat, and that with 
ordinary tiring, and I have reason to think this is not an 
exceptional case. Still 1 hope better things for the future. 
The last year or so has thrown great light on what constitutes 
a good boiler; and our engineers are availing themselves 
of this light. One point is absolutely necessary to the attainment 
of the best marine boiler, and that is, a forced draught; this would 
reduce grate surface, the size of the chimney (no small matter in a 
sea going vessel), increase the value of our heating surface, and 
enable us to consume the smoke etiectually. Here, again, I am pro- 
posing nothing new: forced draught has long been in use in 
American steamboats (from which we have a good deal to learn) ; to 
it, and, | had almost said, to it alone, we owe the success of the locomo- 
tive. In the American steamboats the draught is often produced by 
a fan driven by a 10-horse donkey-engine. If it answers there, why 
not introduce it here? It can be easily and cheaply applied, and 
offers unrivalled means of ventilation, not only for the stokebole, 
but for the whole ship. 

We know too little about surface condensation yet to think that 
we will be always sure of a supply of fresh water. 1 do not, for my 
part, understand the reason why salt water will not answer equally 
well for high steam as for low. In Jand engines, the higher the 
pressure, in general, the looser the deposit. Of course, if the 
boiler can’t be cleaned, owing to the complication of torm erro- 
neously considere! necessary, distilled water will be required, but 
not otherwise, as far as deposit is concerned. 

I think the loss of heat by blowing-otf is over estimated. If 
badly couducted, it may prove wasteful, but not otherwise ; and, in 
any case, there is as much heat wasted in our uptakes and smoke- 
boxes as would raise twice the quantity required for feed and 
blowing-ol! to the boiling point, were it only made use of for that 
purpose. 

I think the quantity of water in our boilers might be reduced with 
great advantage I am certain that 25 tons of water, in a tubular 
boiler, would answer as well as 50 tons in our present boilers. All 
experience tends to this, In many cases, great benetit has been 
derived from putting bricks, &c, into land boilers to reduce the 
quantity of water; and what holds good on land will, 1 think, hold 
good at sea, in this case. 

In the foregoing remarks, I beg it to be understood that I do not 
mean to say that it is possible to reduce, to a much lower limit, the 
size of our present screw engines worked on the present system ; 
all I maintain is, that however applicable to the paddle this system 
may be, ic 1s totally unsuited for developing the full merits of the 
serew, and that there is no good reason why we should adhere to it. 
it would really seem (to make use of a tgure of speech) as if the 
screw was made for high pressure and high-pressure was made tor 
the screw ; and I think, when properly united, they will joimtly give 
such a result as we never could have obtained trom low-pressure 
and the paddle-wheel. ‘There is no neces-ity that the paddle-engine 

should be low-pressure ; but the great size of the engine, rendered 
necessary by the small number of revolutions, points it out as not 
being so weil suited for the full development of the high-pressure 
principle. V.P. 

February 17th, 1860, 
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ON THE STEAM-CYLINDER CASING AND THE ACTION OF 
STEAM WHILE EXPANDING, 

(Concluded from p. 207.) 
Wrru this additional supply of heat, and with the same back | 
pressure of 2 Ib., the available work or useful effect per 1b. of steam | 
would be increased from 158100 to 171116 ft. liv; the heat ex- 
pended increased from 1102-7 to 1265 units; the work per unit 
o heat diminished from 143°3 ft. 1b. to 171116 + 1265 = 135°3. 
and the coals consumed augmented from 1°38 Ib. ‘0 198 + 185°3 = 
1-46 lb, per hour per indicated horse power. In this last case, if the 
vacuum was only 9°7 Ib, in piece of 12-7 1b. ; or, in other words, if 
the pressure of condensation was increased from 2 1b. to d Ib, per 
square inch, the work per Ib. of steam would be 31390 ft. Ib, less ; 
as, in place of a back pressure of 2 1b. per square inch, or 288 1b, per 
square foot, the pistou would be opposed through the same space of 
72 66 cubic feet, with au additional force of 3 x 144 = 432 Ib. per 
square foot, and 432 X 72%6 = 31390 ft. Ib. Then, with this 
additional back pressure, the work per Ib. of steam would, from 
171116 it. 1lb., be diminished to 139726 ft. 1b. Now, this quan- 
tity of work, if eutirely expended in friction, would, :.ccording to 
the determination of Joule, generate as much heat as would raise 
the temperature of 1 1b. of water 189726 = 772 = 181 deg.; while, 
according to Regnault, the heat necessary to raise the temperature 
of 1 1b. of water from 162°3 deg. to 292 7 deg., and evaporate it at the 
latter temperature, and a pressure of 60 1b,, is not quite 40 units more 
than is necessary for evaporation alone, at a temperature of 
162°3 deg., and pressure of 5 Ib; as ‘305 X (292-7 — 162°3) = 39°77. 
lo re the temperature of 11b. of water from 162°3 deg. to 
292-7 deg., and then evaporate at the latter temperature, requires in 
all 1040 units of heat, while only 40 units less, or 1000 units 
would be necessary tor evaporation alone at a temperature of 
162°3 deg. ; and it is obvious that the heat given out by the steam 
when condensed at the same temperature and pressure, cannot 
possibly be less than that required for its production, Then, as 
each pound (72°66 cubic feet) of vapour, when delivered into the con- 
denser, and there compressed into water at a constant tempera- 
ture of 162°3 deg., must give out 1000 units of heat; if 
the work or energy transferred to the piston is also capable of 
generating 181 units of heat, it is not possible that less than 
1000 + 181 = 1181 units of heat can have been expended, and as 
the boiler only requires te be supplied from the fucl with Ludu 
units of heat per Ib. of steam evaporated at 60 Ib pressure 
when supplied with the water at 162 deg., it is obvious that an ad- 
ditional supply of 1181 — 1040 = 141 units must be given to the 
steam while expanding from 6U Ib. to 5 1b. pressure, otherwise a 
portion of the steam would condense while expanding, less heat 
would be transferred to the condenser, and the work per pound of 
steam would also be less. If the cylinder could be made impene- 
trable to heat, and the same steam admitted at 60 Ib. pressure, ex- 




















panded down to 5 lb, and then condensed at the latter pressure, we 


wouid only, as has been stated, have at the termination of this ex- 
pansion 63 25 cubic feet of vayour in place of 72°66. And in con- 
densing this 634 cubic feet of vapour, at a pressure of 5 1b., we 
would in place of 1000 have only 1000 x $3:32 = 870°5 units of 
heat transferred to the condenser; as nearly 13 per cent. of the 
whole would condense while expanding from 60 Ib. to 5 1b., and 
would have to be transferred to the condenser in the form of water 
at the same temperature (162°3 deg.) as that at which it is again 
returned to the boiler. ‘Then, as 1040 units is the whole heat per 
lb. of steam transmitted to the boiler, and 870°5 of those units 
would be delivered into the condenser, there would remain 169-5 
units of heat which would be expended in propelling the piston, and 
the work obtained, or useful effect per]b. of steam, could not, there- 
fore, under the conditions specified, exceed 772 X 169°5= 130850 ft. Ib., 
which is = 130850 + 1040 = 125-8 ft. Ib. per unit of heat, assuming 
the water to be supplied to the boiler at a temperature of 162 deg. 
and equivalent to 198 + 125-8 = 1°58 Ib. of coal per hour per indi- 
cated horse power, supposing each pound of coal to yield 10000 
units of heat; but, if each pound of coal yielded only 7000 units of 
heat, which is more in accordance with general practice, the con- 
sumption could not be less than 42 x 1°58 = 2°26 Ib. per hour per 
indicated horse-power. In actual practice, however, I do not believe 
it possible, without the steam-casing, or superheating, to obtain 
much over 90000 ft. 1b. per Ib. of steam working between the 
pair of pressures I have named, as it is obvious that the steam must 
partially condense on entering the cylinder, if the temperature of the 
metal is less than that which corresponds to the pressure ; and if the 
temperature is maintained sutliciently high to prevent this conden- 
sation, it is not then possible for vapour mixed with water at a tem- 
perature much lower than that of the metal to exist and be dis- 
charged without partial re-evaporation, and “ thereby,” as Watt has 
said, * cooling the cylinder considerably, and consequently concensing 
as much the next stroke.” 

It will, I trust, now be seen, however, that there are two dis- 
tinct and separate causes of condensation within the cylinder:— 
the first arising from an interchange of heat between the steam 
and metal of the cylinder recurring with each stroke of the 
piston. Communication being alternately changed, first from the 
boiler and then to the condenser, the cylinder has not time to 
become as hot as the one, or as cold as the other, but arrives at a 
temperature somewhere intermediate between both. It is this 
cause of condensation only to which Watt has so frequently referred, 
and to prevent the loss thus arising, he invented and patented a 
casing to surround the whole cylinder, which casing, he says, he fills 
with steam or other heated bodies, whereby the cylinder is kept as 
hot as the steam that enters it. Now, it is also to this same source 
of loss, or first cause of condensation only, to which Mr. Howard, 
or, at a more early period, Mr. Craddock has ever referred, and 
which the former suspects and the latter maintains to have entirely 
escaped the notice of Watt, notwithstanding the remedy which he 
patented, in his specitication degeribed, and which in his practice he 
constantly applied. ‘To Mr. Craddock and Dr. Haycraft is, how- 
ever, | believe, due the credit of having again, after Watt, first 
drawn attention to the great loss of heat arising from the cause 
referred to, and for this, along with his many ingenious inventions, 
Mr. Craddock perhaps merits greater honour than has been fairly 
acknowledged, and a more substantial reward than it has been his 
fortune to receive. For high-pressure steam, Mr. Craddock’s boiler 
in point of safety can scarcely be surpassed, and for regulating the 
damper his simple arrangement is, 1 believe, the most beautiful ever 
contrived, 

Independent of that condensation which arises from the steam being 
brougi:t in contact with surfaces colder than the steam itself, it has 
been shown that saturated steam must partially condense when, 
while driving a piston or otherwise under restraint, it expands from 
a high to a lower pressure. When the steam is admitted during 
the whole stroke of the piston, at @ uniform pressure, this expansion 
and condensation only happens after opening a communication from 
the cylinder to the condenser, or atmosphere, when part of the 
steam flows off, or is parily expelled by the expansion of that por- 
tion of steam behind, which still remains within the cylinder; which 
remaining portion of steam, after having fallen in temperature and 
partially condensed by this expansive action, is finally expelled by 
the return of the piston. This second cause of condensation. or 
deposition of water within the cylinder, which has never been 
alluded to by Mr. Howard, has hitherto been denied and strenuously | 
opposed by Mr. Craddock, although, from the approving manner in 
which | perceive he now refers to the work of Professor Kankine, 
who was the first, along with Professor Clausius, to advance those 
views, it is probable that Mr. Craddock has now changed his 
opinion, 

An approximation to the rate at which air falls in temperature 
while expanding under pressure has long been known, and, from 
more recent experiments, it las been pretty accurately computed that 
air falls to half the pressure when, without receiving heat, it expands 
under pressure to 1°66 times its initial volume, and, assuming the 
initial temperature to be the same as that (250-5 deg.) which belongs 
to steam at an absolute pressure of 30 Ib., during this expansion with 
air, while the pressure fell trom, say, 30 Ib. to 15 Ib., the temperature 
would descend from 250°5 deg. to 121 deg. In expanding steam 
from the same temperature and pressure to 1°841 times its initial 
volume, without any supply of heat from the sides of the vessel or 
otherwise, while the pressure would fall from 30 Ib. to 15 Ib., 
the temperature would oniy descend from 25u°d deg. to 213-1 deg. ; 
but, at the termination of this expansion, only 959 parts of the 
whole would remain in the form of vapour, which vapour would be 
mixed throughout with the remaining ‘41 parts in the form of 
small globules of water; and the principal cause of steam, while 
expanding, falling in temperature so much less rapidly than air, 
arises from the heat which is generated by this partial condensation, 
this heat being transmitted to the remaining vapour. The work of 
a non-condensing engine, with steam admitted at an absolute 
pressure of 30 1b., and temperature of 25u°d deg., then expanded 
down to 15 Ib., and finally expelled into the atmosphere at the latter 
pressure, could not exceed 39300 ft. lb. per Ib. of steam; and, 
although supplied, while expanding, with heat just sufficient to 
prevent any portion from condensing, the work could not exceed 
89660 ft. Ib. per 1b. of steam. It was not known by Pambour that 
any heat, while expanding, was necessary to prevent condensation, 
and the work or useful etiect on the above conditions, always neg- 
lecting friction, clearance, or other losses, according to his views, 
would be 41100 ft. Ib. per lb. of steam. The difference in the two 











| last computations arises ouly from Pambour having considered 


steam as gaseous, or as follow:ng the law of Boyle and Gay-Lussac, 
when at its maximum density, and consequently as having a larger 
volume per Ib. weight than it is now believed to possess. 

In the tirst computation, in which the work is 39300 ft. Ib., the 
volume of a pound weight ef steam at 30 lb. pressure is estimated at 
15°46 cubic feet; and the terminal volume at 15 Ib. pressure—fully 
4 per cent. having condensed—is 24°78 cubic feet. In the second 
computation, in which the work is 39660 ft. 1b., the initial volume 
is also 13°46 cubic feet, and the terminal volume at 15 lb. pressure, 
25°84 cubic feet. And in the third computation, in which the steam 
is considered as gaseous, the volume of 1 lb. at 30 1b. pressure is 
14°06 cubic feet, and at 15 Ib. it is 26-65 cubic feet. Then, under 
the three different conditions, although the initial and final pressures 
are the same, it will be observed that there is a little diflerence in 
the point of “cut off,” or ratio of expansion e 
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Vz 2478 

In the iirst, —= , = 1841 
V, 13-46 
V 25°84 

In the second, v, 4 ina = 1-92 
Vv. 26°65 

In the third, —? = —— = 1-895 


Vi 14-00 
In Tue Enorveer of last July 1st and 22nd, it was shown that 





the volume in cubic feet of 1 1b. weight of steam of the same tem- 
perature and pressure 2s that at which is generated is 
V = 330°36 + p™'!, 
and this equation, in which p is the pressure in pounds per square 
inch, corresponds very clocely with the experiments which have 
since been made by Messrs. Fairbairn and Tate. . 
Glasgow, Feb, 2nd, 1860. 


CONDENSING WATER OF STEAM ENGINES. 

Sir,—A case of arbitration, “‘ Messrs. Eccles v. the Corporation of 
Blackburn,” which has extended over a period of more than two 
years, was brought to a close (awaiting the award of tlie arbitrator) 
on the 6th inst., at Fendall’s hotel, Woestuineien, before Serjeant 
Atkinson, the arbitrator. r. Edwin James, Q.C., and Mr. Hutton, 
appeared for the plaintitls; atid Mr. Overend, Q C., and Mr. Russell 
for the defendants. The substance of the case is that Messrs. Eccles, 
who ate large millowners in Blackburn, have taken out proceedings 
against the corporation for diverting the sewage water of the 
town from a river (the Blakewater) to which the Messrs. Eccles had 
access for the condensing purposes of their steam engines, and 
conveying it into a main sewer, by which the filth and refuse water 
of the town is conveyed away to a point below Messrs. Eccles’ mills, 
thus diminishing, as they allege, the quantity, and increasing the 
temperature, of their condensing-water to a certain extent. 

he following evidence has been given in on behalf of the corpo- 
ration by a gentleman (Mr. Ingham, of Oldham), who has had con- 
siderable experience, both theoretically and practically, on these 
subjects, to show how far such alle.ed damage (from increased tem- 
perature) actually extends in the case of steam engines. The case 
has excited considerable interest in and around Blackburn, and is a 
question of great importance to the millowners of Lancashire 
generally. The following report explains the theory of ¢ondensa- 
tion, the evaporative duty of coal, and the per cent. of loss from 
increased teitiperatute of injection water. 

At the place referred to in the report, there are two paits of con- 
densing engines, called four 35 horse power engines. he new 
engines have cylinders 30 in. in diameter and 6 ft. stroke, making 
twenty-seven strokes per minute. The old engines have cylinders 
314 in. in diameter and 6 ft. stroke, making twenty-five] strokes 
per minute. Your insertion of the following report will oblige. 

Blackburn, Feb. 21st, 1860. JAMES CUNNINGHAM, Mayor. 


On the 8th January I was waited upon by two of the wit- 
nesses (\ie-srs. Cottam and Bradley), and asked my opinion re- 
specting the water capacities at Wensley Fold Mills for the condens- 
ing purposes of four 30-horse power engines. In the absence of the 
indicator diagrams of the engines, and of any other data than the 
capacities of the water-room and the nominal size of the engines, I 
made a calculation, founded upon the theory of condensation and 
my own knowledge of what the steam-engines of Lancashire 
generally are doing. 

The dimensions of the water-room, and the extent of cooling 
surface, were supplied me on paper by Mr. Cottam, and signed 
J.P. Young. Those dimensions are 309,375 gallons, or 49,500 cubic 
feet, with a cooling surface of near 3,000 square yards at the present 
time, over against formerly 229,187 gallons, or 36,670 cubic feet, 
and a cooling surface of 2,225 square yards. 

Upon these figures I founded my tirst calculation, and the follow- 
ing was my reply to Mr. Cottam:— 

“Oldham, January 9th, 1860. 

“ Sir,—At your request I have entered into a series of calculations 
as to the quantity of lodge-room for condensing purposes at Wensley 
Fold Mills, Blackburn; and from the data with which you furnished 
me, I tind that the quantity of water you mention is but an insuffi- 
cient supply for four 35-horse power engines, providing there is no 
supply coming down the river. From the following calculations 
you can form your own opinion:—A 35-horse power engine will 
require a cylinder 31 in. diameter, and a 6 ft. stroke. Now, if we 
assume such a cylinder to be working with 15 lb. above atmosphere 
(20 1b. being the pressure they carry in their boilers, I believe), and 
if this steam be cut off at one-half the stroke, it will exhaust at the 
atmospheric pressure, giving, with 12 1b. of vacuum, about 22 Ib. 
effective pressure on the piston, and 150 indicated horse power— 
rather more than four times its nominal horse power. This is rather 
a heavy load, and I think quite as much as they will be driving at 
Wensley Fold Mills. 

“Now, with such a load this cylinder would exhaust 108,686 cubic 
inches of steam every revolution of the crank, which at the pressure 
of the atmosphere is equal to about 64 cubic inches of water in the 
form of steam that requires condensing every stroke. So that 
64 cubic inches per stroke, and twenty-tive strokes (or 300 ft.) per 
minute, gives 16,000 cubic inches per minute, or 96,000 per hour. 

“ According to Watt, the steam of each cubic inch of water at this 
pressure requires 28-9 cubic inches of water of 50 deg. temperature 
to condense it to the temperature 100 deg. Fah.; say that it requires 
30 in. of cold water; 96,000 cubic inches of water as steam will, 
therefore, require 2,88',000 cubic inches of cold water every 
hour. The quantity of water in the whole pool and lodge at 
Wensley Fold is 309,375 gallons, or 85,780,406 cubic inches, there- 
fore the whole of this water would require to pass through this one 
engine in about thirty hours; consequently, take the whole four 
engines, it is used once over every 7} hours. This is when there is 











| no supply coming down the river. 
g 


“To give you some idea as to what sort of provision this is, I will 
give you a case where they are badly otf for water, a place where, 
in the summer months, the cold water in the lodge is 120 deg., in- 
stead of 60 deg. or 70 deg., and in the winter time, instead of being 
40 deg. or 50 deg., it is 100 deg., and 110 deg. At this place there 
are two 25-horse power engines, driving, like my former supposition, 
four times their nominal power. Here they have a cooling surface 
of 600 square yards, a total quantity of water of 21,600 cubic feet, 
and with 125,604 cubic inches of water as steam to condense, 
requiring 3,769,920 cubic inches of cold water every hour ; therefore 
the whole lodge in this case would pass through the engines in 
about ten hours. 

“This is a place where they have been much plagued for water, 
the engines in the summer months (before they were compounded) 
actually giving over for want of cold water. 

“I will now give you an instance of a firm where they have an 
ample supply. Here they have a lodge 75 yards by 70 yards, and a 
small one about 20 yards square, both averaging 7 ft. deep, giving & 
cooling surface of 5,650 square yards, and an aggregate quantity of 
615,081,600 cubic inches of cold water, or 2,218,348 gallons. a 

“ They have two 60-horse and ene 50-horse power engines, or 170 
nominal horse power, having 466,310 cubie inches of water in the 
form of steam at 212 deg. temperature to condense, requiring 
13,989,306 cubic inches of cold water every hour to condense it— 
say 14,000,000. In this case it requires 43 hours for the whole 
lodge to pass through the engines. The firm that I referred to, that 
requires 10 hours to pass its water through the engines, I am par- 
ticularly acquainted with, and know it to be a very scanty supply, 
no fresh water coming in the lodge only when it rains. But it must 
be borne in mind that here there is only 60u square yards of ee | 
surface, whereas at Wensley Fold, with only three times the nomina 
horse power, they have tive times the cooling surface. I should, 
however, say that to be on a good basis they ought to have at least 
three times their present reserve, if the river is at any time dry. 
This might, perhaps, be got by increasing the depth, as you Ww! 
perceive the average depth at present is short of 2 ft. . 

“It should be distinctly understood that these calculations are 
based on the supposition of no fresh supply at all; therefore, accord- 
ing to the quantity at any time coming down the river would their 
position at Wensley Fold be improved. “Yours, &c. . 

“Mr, Cottam. “ E, INGHaM. 

In order to arrive at the actual state of the case, it was deemed 
advisable that 1 should indicate the engines and see the act 7 
quantity of steam to be condensed, and accordingly the quantity 
cold water actually required. 
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THE ENGINEER. 





On the 13th January, therefore, I indicated the engines and in- 
spected the premises, and if we take Watt's formula of 7 lb effective 
pressure on the piston at a speed of 220 ft. per minute. raising 33,00) Ib. 
one foot high in a minute, the engines at Wensley Fold Mills will be— 

New engines, 754°77 area of cylinder X 7 lb. pressure X 220 ft. 
per minute + 33000 = 35 nominal horse power each, or both new 
engines = 70 nominal horse power. 

Old engines 779°31 X 7 X 220 = 36 each or 72 both; making 142 
33UUU 
nominal horse power for all four engines. i 

No. 1 new engine is, however, turning 181 indicated horse power, | 
rather more than five times its nominal power. No. 2 new engine 
is turning 154 indicated horse power, more than four times its 
nominal power. 

No. 1 old engine is turning 165 indicated horse power, more than 
four times its nominal power. No. 2 old engine is turning 148 indi- 
cated horse power, about four times its nominal power; making for 
the whole four engines a total of 65v indicated horse power. 

No. 1 new engine is supplied with steam of 43 Ib. pressure above 
pure vacuum during } its stroke, as shown by diagram; therefore 
the quantity of steam supplied at each stroke of the piston or 
half stroke of the engine, will be equal to the area of cylinder 
multiplied by the number of inches at which the steam is cut off. 

From the diagram it will be perceived that the steam is cut off, or, 
in other words, the supply is stopped, when the piston has moved 
} the length of the cylinder; therefore the length of cylinder, or 
72 in. + 4 = 18 in., the point at which the steam is cut off. 

Then, area 754°77 X 18 = 13585°86 cubic inches of steam sup- 
plied at each cylinder-full, or half stroke. 

Now, steam of this pressure (43 Ib. absolute pressure) occupies a 
volume of 635 times the water that produced it, or, in other words, 
one unit of water raised into steam of this pressure will occupy 
635 times the space or bulk of the water which produced it ; so that 
if we divide 13585°86, the cubic inches of steam in this cylinder, by 
635, we again reduce it to its former bulk, which will give us the 
cubic inches of water contained in this steam. 

13585°86 + 635 = 21:3 cubic inches of water in this steam. Every 
revolution of the crank will require 2 strokes of the piston, and con- 
sequently 2 cylinder-fulls of steam; therefore, 21-3 X 2 X 27 strokes 
per minute = 1150°2 in. of water as steam per minute for No. 1 new 
engine. 

No. 2 new engine is working with steam of 40 Ib. (absolute 
pressure) on the piston during } its stroke, and the area 754°77 X 18 
== 13585 86 cubic inches of steam, as in No. 1 new engine; but at a 
pressure of 40 1b. instead of 43 1b., as seen by diagram. 

Now, the volume of steam at 40 Ib. is 679; therefore, 13585°86 
— 679 = 20 in. of water in this steam. 

Then 20 X 2 eylinders-full x 27 strokes = 1080 in. of water as 
steam used by this engine every minute. 

No. 1 old engine has steam of 40 Ib. (absolute pressure) on its 
piston during # its stroke, as seen by the diagram, which is much 
too late and defective, because it is using 4 more steam, conse- 
quently 4 more water, than it ought to do, and which makes against 
our position. 

Now, @ of the length the stroke, or 72 in. + 2 = 27 in., the point 
at which the steam is cut off in this cylinder, instead of, like the 
others, cutting off at 18 in. 

The area 779°31 X 27 = 21041-37 in. of steam at each half stroke 
or exhaust. 

This is also at 40 1b. pressure; therefore, 21041°37 + 679 volumes 
= 30°9 in. of water, and 30-9 X 2 X 25 strokes per minute = 1545 in. 
of water used as steam every minute by this engine. 

No. 2 old engine is using steam of 39 1b. pressure above vacuum 
line, or 24 lb. pressure above atmosphere, during } its stroke; there- 
fore, area 779°31 X 18 140278 + 695 volumes = 201 in. of 
water as steam every half stroke or cylinder-full, and 20°1 x 2 X 25 
strokes = 1000 in. of water as steam used every minute. 





No. 1 new engine consumes 1150°2 in. of water in steam per minute. 
No. 2 new engine consumes 1030 
No. 1 old engine consumes 1545 
No. 2 old engine consumes 1005 


{ Total inches of water as steam 4780-2 per minute. 


” 
” 


” 


One cubic inch of water weighs -03617 Ib. 

Therefore 4780 x ‘03617 = 173 lb. of water per minute, and 
173 X 60 minutes per hour X 60 hours per week = 622,800 Ib. of 
water per week used in steam. 

The evaporative duty of coal ranges from 6 Ib. to 12 1b. of water 
evaporated for each pound of coal, according to the quality of the 
fuel and the construction of the boiler. I have taken it at the very 
low estimate of 7 Ib. of water evaporated for every pound of fuel :— 

Therefore 622800 + 7 = 88971°4 lb. of coal ; 

And 88971 + 2240 Ib. in a ton = 39-7 tons; say 40 tons of coal 
per week to evaporate the steam used by the engines alone. 

Now, if acconding to Watt we take the latent heat of steam to be 
96u deg., and tie sensible heat 212 deg., then the sum of the latent 
and sensible iseats will be 1172 «eg. 

The temperature of the water discharged from an engine, to get 
the maximum of economy, should be 100 deg., which, taken from 
1172 deg., leaves 1072 deg., which must be taken up by such a 
ay of cold water that its temperature will not rise above 
100 deg. 

If the temperature of the injection-water be 50 deg., then the dif- 
ference between that and 100 deg., namely, 50 deg., is available for 
the absorption of the heat, and 1072 deg. + 50 — 21°44, which is the 
number of times the quantity of injection-water must exceed the 
quantity of water in the steam. 

To condense a cubic inch of water, therefore, in the shape of steam, 
21°44 cubic inches of injection-water are necessary ; but inasmuch 
as the water may not always be as cold as 50 deg., Mr Watt's 
practice was to allow a wine pint, or 28°9 cubic inches of injection- 
water for every cubic inch of water converted into or used as steam. 

In these calculations, however, I have allowed 30 cubic inches 
of cold water for every cubic inch of water in the form of steam ; 
according to the above theory, this is sutlicient injection-water when 
the temperature is 64 deg. 

If the temperature of injection-water should be increased from 
some cause, it must follow either that a larger supply of water must 
be given, to absorb the 1072 deg. of heat, or the water in the con- 
denser will rise to more than 100 deg. 

Now, it is found by experiment that water of 102 deg. will ac- 
tually boil in a pure vacuum, and give off steam equivalent to 1 Ib. 
pressure above pure vacuum line, thus causing only 14 lb. instead 
of 15 lb. of a vacuum inside the condenser, and thus impairing the 
effect of the steam on the other side of the piston. 

This is the reason why it is not advisable to deliver water from a 
condensing steam engine at more than 100 deg. temperature. 

The following formula shows the quantity of cold water necessary 
to deliver the injection-water at a temperature of not more than 
= deg, according to increase in temperature of the water sup- 
plied :— 


™ - Condensing Latent Inches of Cold 
Hot Water_— Cold Water = “power and Heat aa Water sequived, 
1072 
10> — 50 = 50 and —— = alee 
1072 
10°  — 6 = 8 4» —— = 89 
36 
1072 
100° — ge = 20 ,. «=. & 
20 
1073 
10¢e iitiy 902 = 10 ow = = 107°2 


The latter is an impracticable quantity, because the pipes or | 
eo would not admit of such a quantity passing through the | 
ogines. | 

he consequence is, therefore, that if the temperature of injection- 
water should get above 90 deg. it must be delivered at a greater 
temperature from the condenser than 100 deg., and thus impair what 
is the vacuum of the engine. 








Now, if we confine our calculations to 30 in. of cold water for 
every inch of water in the form of steam, and which is the quantity 
genctally supplied in practice (having tested it in more than one 
instance), the following table will show the heat of water in con- 
denser according to the temperature of supply. 





Hea of x Quantity —_ Total of Total Heat . Tot»! Quantity _ Temperature 
Supply ot Supply ~ Sensible Heat + in Steam * delivered “— at delivery. 
ie xX 3 = 1007 ll + CSCO TP 31 = 86°"2 
Gor x 300 = 18000 +S O72" 31 = 95°°8 
64 xX So =s 19200 + SCOT? 31 a 90°°7 
80" x a 2400 + =«=6 1722 > 31 = 5 

8 x 300 = 25500 + 1172 — 31 

90° x 30 = 2700e + «O72 = 31 

95° x ® = 28500 + 117227 — 31 

100° x 30 = 3000" + wu — st 

105° xX 300 = 3150e + «117227 = $1 

130° x 30 = 390° + lly727 = 31 

180° x 30 = 54008 + )=«O172e 31 

8° x 3 = 23000 + 1172 = 36 

ou xX 35 = 3150° 4+ lijz2 = 36 

lo x %& = 35000 + 11722 — 36 

llue Xx %6 = 3sie OT ® 36 
Be xX 8S = 4550° + 1172 = 36 

le X 3 = 52500 +) S72 — > 36 

185° xX 3 = 6475" + «OTe = 30 

lieatof ., Quantity Temp: rature Heat of ., Quantity Temp: ratur 
supply % of Supply at a livery Supply x of Supply °* t deliver 
seo x 4 = 103° 7 ar OX 50 101s 
tT 4 45 = 118°°5 100ee—=E—K 50 = 1vle 
lee xX 45 = 123°°3 ll’ xX 50 = 130°°8 
105° X 45 = 128¢-2 12 x 50 = 140°6 
120° x 45 ss 142°°8 1d4° x 50 = 215°'1 
lie X 45 = 1721 
190° X 45 ~ 211°°3 . 

90° x 60 = 107° 
In this Table I have carried them all} 100° x 60 = 117° 
up to boiling point, at which =o} lize x 60 = 129° 
condensativn would take place. Jj 140° xX 60 - 150° 
106° —_ X 60 = 212° 


From this table it will be seen what is the highest temperature of 
injection-water it is possible to condense with, according to the 
—— of supply, each being carried up to boiling point. 

twi 

with 30 units of water to each unit of steam, it would increase its 
temperature to 129 deg. 
each unit of water as steam, the temperature might be 100 deg , 
and yet only deliver at 129 deg. Whilst with 45 units of injection 
water it might be 105 deg., and with 60 units of water to each unit 
of steam it might even reach 112 deg, and still deliver at about 
129 deg. temperature. 

Now, according to standard tables, water of 102 deg. temperature 


== 1 Ib. pressure in vacuo. 
And 126° = 2 Ib. en ee 
141° = 3 Ib. *» % 
152% = 4 Ib. et ee 
161°=5)b. ,, o. 
169° = 6 Ib. ” ” 
175° =7 Ib. ~ 


” 
and so on until we get to 212 deg. which gives 15 Ib. pressure, or the 
pressure of the atmosphere. ; 

Water taken in at 95 deg. delivers at 129 deg., and 126 deg. gives 
21b. pressure in the condenser, which acts as a resistance or back 
pressure to the piston of the engine, thus in effect destroying 2 Ib. 
eflective pressure on the piston, and requiring 2 1b. pressure more 
steam to make up the deticiency. Now, the average effective steam 
pressure on the piston for the whole engines is 22°6 Jb. 

Therefore, the following will represent the per cent. of power 
destroyed, or damage done to the working of the engines, according 
to the temperature of condensing water in the lodge, pool, or river 

An engine using 30 units of condensing water of from 90 deg. to 
95 deg. temperature, will deliver at 126 deg., which = 2 Ib. pressure. 
Or thus :— 

Water taken in at 


Delivers at Average effective. 


Soe 126 = Ih $ 22°6 = 100 
90° to 95 = 126 ib. pressure -— 1" 8°8 p. cent. 
fl0setollee = Mie. 3b. ,, ee Se nee 
3 i ii - 
125°to 130° «= = «(1619= Sib. ,, 22°6 = 100 
- ~- == 217 
5 46 
1600 = 192=10lb. ,, 22°6 = 100 44-9 
1 62a UC TtCi‘i‘ 
1g0e* = 212=15Ib. ,, ae ae 
i6 lo 


It has been previously shown that the steam consumed by these 
four engines would require 40 tons of coal per week to produce it; 
and taking the above per cents on this quantity, which is the only 
fuel or steam that will be atiected by the temperature of the injec 
tion-water, or rather by the qual ty of the vacuum, we get the 
following result:—6706500 cubic feet of steam, or 622800 lb. of 
water, require 40 tons of coal per week to evaporate it. 


Tons 








Therefore Tons, Jueream, Tons, Tons. 
8 nt. = 40X88 
8°38 per cent 4 rae 85 + 40 = 435 
y13'3 . = 40x 18°3 
¥ : —j00—O i+ 40 = 44 Bt 
217 = 40X27 : 
00 = 86 + 0 = 486 
442 = 40% 442 
/ axe = 176 + 40 = 676 
= 40x 666 
wee oxen = 66 + 40 = 668 
v0 
Now Per week. Annum, vans al 
s. d. 2ad, £sad4, @ sd. 
40 tonsperWeekat 6 2 = 12 68 = 617 24 = 
43 » até 2= 13 8 33 = 67012 6 = 8&8 9 2 
144 » at6 2 = 1318 44 = 683 8 9 = © 6 5 
45¢ » at6 2= 410 1 = 72 42 = 108 010 
57 ” at6 2= 1714 7 = 83819 2 = 2115 10 
66§ ” até 2= 211 1 = 102714 2 = 41010 10 
It has been previously shown that No. 1 new engine consumes 


1150-2 in. of water as steam per minute, which, at 30 units of cold 
water to @ach unit of steam, will require 34506 cubic inches of cold 
water, and $4506 + 277°27 in. in a gallon = 124°4 gals. per minute. 
No. 2 new engine has 1080 units of steam to condense, requiring 
32400 in. + 277°27 = 116°8 gals. of cold water per minute. 
No. 1 old engine has 1545 in. of water as steam to condense, 
requiring 46350 + 277:27 = 167:1 gals. of injection-water. 

No. 2 old engine has 1005 units of steam, requiring 30150 in., or 
108-7 gals. of cold water per minute, making a total of 517, say 
520, gals. of cold water per minute for all four engines, or 31200 gals. 

r hour. 
PeThe pool at Wensley Fold Mills at present contains 309375 gals., 


* This is when no condensation at all takes place. 

1 This oo cent. of damage is when injection-water of 105° to 110° is used, 
and will delivered, as seen from Table, at 141° temperature. This, | 
th nk, is as hot as they are ever likely to get at ~y Fold Mills, even with 
their least supply. or such as that referred to on the 26th August dast. 
And this amount of damage will only be sustained during a small portion of 
the year, or in the droughty months. The calculation of £66 5s. 5d. is the 
increase that would occur if they used that tempera ure the whole year. 
This reduces the damage from increased temperature to a very low ebb, and 
which is corroborated and fully borne out by my own case. I have long 
been of opinion that too much is made of this increased temperature of in- 
jection-water. In the first place, because it is a smali portion of the aggre- 
gate quantity of steam used at a mill that ic affects. And, in the second 

lace, because the builer gets a considerable benefit from being supplied with 

ot instead of cold water. Therefore, supposing this temperature to con- 
tinue for four months in the year, this £66 5s. bd. would be £22 1s. 6d. per 
annum of a loss to the Messrs. Eccles, which, at twenty years’ purchase, is 
£441 10s., instead of £850 per annum, or twenty years’ purchase £17,000—the 
amount of damage as stated by Mr. Park, C.E., on behalf of plaintiffs, 


also be seen that if the injection-water should reach 95 deg. | 





But with 35 units of injection-water to | 


| a tolerable vacuum within the cyli 





therefore at 520 gals. per minute, or 31200 gals. per hour, this water 
would pass through the engines in about ten hours, if there were no 
supply coming down the river. But froma table furnished to me by 
Mr. Young, the under surveyor of Blackburn, it appears that on the 
morning of the 26th August last (when the supply appears to have 
been at its lowest ebb, only 4 in. depth of water passing over weir), 
253 gals. per minute were passing down the river, a quantity 
suflicient to supply two of the engmes, and therefore in the driest 
season they have a supply of twenty hours’ duration—that is, only 
one-half of the water would pass through the engines in one day. 

This, I should think, is as large a supply or reserve as one-half 
the mill owners of Lancashire are possessed of. I am acquainted 
with a large number who will not average this quantity. 

My own supply or reserve of water is not more than one-half of 
this quantity, and yet during the last six months our consumption 
of coal has only averaged 8-3 Ib. of coal per indicated horse power 
per hour, for heating the mill and all other purposes. 

There are, of course, exceptions where land is cheap, where mill 
owners have large, monster reservoirs of water, equal to four, six, 
or even eight days’ supply, if all the water from the engines were 
turned away. 

I should, however, say that a twenty hours’ reserve is a medium 
supply, and quite equal to the other mills in the same locality, pro- 
viding the temperature were not increased from any source but 
from their own engines. ? 

To provide this, when there was no supply at all coming down the 
river, at 31200 gals. per hour X twenty hours = 624000 guls., and 
624000 + 6°25 gals. in a cubic foot = 99840 cubic feet of water. 
This, taken at 6 ft. deep, will give 16640 ft. of surface. 

Then 2 / 16,640 = 129 ft. or 43 yd. square of reservoir. 


_ ‘ 99840 
The same quantity of water at 4 ft. deep - 4 = 24960, say 


25000 ft. of surface. 

in order to compare how far the foregoing theoretical calculations 
are borne out in practice, I herewith furnish your readers with about 
seven months’ weekly indications taken from the engines at present 
under my charge. They are somewhat remarkable, and quite appro- 
priate to the case in hand, as showing the great temperature of 
injection-water with which it is possible to work, and yet maintain 

finder of a steam engine :— 

















Date, —1855, Which engine, | Average vacuum | Heat of water in | Heat of water 

| eral ce from engine. 
j | , » 7 te 
May 4.. .. |Top .. | 10 lus | 142 
” “+ Bottom | 9°36 lus 140 
» 1l.. .. | Top 104 10 ido 
ws | Bottom | 9°55 1 } i44 
sa Top .. | 9°34 lis | 148 
en Bottom | 9°89 18 | i44 
oo 2 Top | 10V1 Te 144 
a Bottom .. | lo’ lis | lit 
June s.. .. | Top .. .. | loi lis ay 
s ee Bottom... | vol | lM lav 
— lop 1) | re lis 
° Bottom ¢ 112 i44 
»» 22 Top 7 122 iw 
. Bottom Ss 122 148 
» 29 Top 122 li 
= oe Bottom 1 8 
July 20.. Top 19 tiv 
a Bottom ily | ‘ 
o» 20 Top -| 2 Loti 
a a Betton >| es | aa 
Auy. 3.. Top -| 118 | lov 
“ae Bottom -| 1is 147 
a o » of Ize 11 
“~“__.* Kottom .. | 322 i48 
ap Bias Top — | bal) liz 
~ ‘ Bottom =... | | -- | 1446 
a) Yop onl | 118 | i44 
*” Bottom .. | | — en) 
Sept. 7 lop 7 | 122 149 
” Boitom . | _- | 148 
» I4.. .. | Top .. | _ 156 
- ‘ + | Bottom | 15 
o 82.. | Toy ° | 124 ‘ 153 
-. «. | Bottom . | _ 157 
"24... | Top aes 9u 120 
— oe, | ee 104 134 
oe - 2 } Bottom .. ei 142 
On. 6. .. 1 Tap .< os 116 143 
=~ . | bottom _- 156 
a lice ‘Top eee | 100 130 
me itottom ys os 140 
» 19 TOP as. as] 1l4 144 
on , | otOuma 6. | 151 
o» 26.. 1. | Top | 100 lou 
az | Boctem — 196 
Nov. 2 | Tep 106 isu 
= se 6s | Isottous om ido 
o O.. . ‘op. | 108 1s4 
a .. «. | Bottom lov 
~~ Top .. 118 145 
» «+ «. | Bottom | _— 150 
» 23.. .. | Top .. ., 97 130 
nie <a Bo.tom  . = 134 
» 30.. WP cs ce 1l4 144 
‘/ Boitom 116 138 











From the above practical data, which was obtained with great 
care (for information s sake) somé years back, you will perceive that 
they bear out, within a few degrees, the accuracy of the foregoing 
theoretical calculations. These engines at this time had only about 
a ten hours’ reserve of condensing water, or in other words, the 
whole water in the lodge went through the engines in about ten 
hours, or once every day. And at the time they were consuming 
about 5 Ib. of coal per indicated horse power per hour. They have 
since been compounded with an auxiliary high pressure cylinder ; 
they are turning much more weight, but throw less steam into the 
condenser, and therefore, although precisely the same quantity of 
injection-water is still passing through the engines, the reserve is 
virtually increased from a 10 hours’ supply to about 12} hours’ 
supply, on account of the diminished quantity of steam thrown into 
the condenser; and with this supply of cold water they now only 
consume 3°3 lb, of coal per indicated horse power per hour. 

KE. lyeuam. 
* Monday morning showing improved vacuum from colder water. 





TELEGRAPH IN TuRKEY.—The line of telegraph commenced some 
time ago from Scutari to Bagdad, and thence to Bussorah, has been 
completed as far as Khurput, and is tnderstood to be working to 
that place. 


An AmexicaN View or Enoiisu Inventiox.—James Boydell, 
the inventor of the steam traction-engine, and one of the greatest 
mechanical worthies of the age, died about three weeks since, of 
decline, brought on by cold caught through exposure on Woolwich 
marshes, when waiting for the officials to test his engine. He was a 
man of giant frame, simple and noble disposition, untiring industry 
and great genius. He was murdered in the prime of life by routine. 
Government oflicials hate all inventors. They accordingly made 
him wait for hours in the wind and rain, while tantalising him with 
experiments withheld. The fate of this man working like Archimedes 
in the very antechamber of death, feebly attempting to busy himself 
with his models of new inventions—one, I believe of immense value in 
the construction of locomotives—affected me much. For years he had 
laboured, and on the verge of fame, with success in his grasp—for 
his traction-engine is at lengih approved —he dies a victim to the 
system by which the entrance to the Government departments in 
this country is strewn with the bones of inventors and carpeted 
with their skins. For one Armstrong there are a hundred Boydells. 
Would that a mammoth traction-engine might plough up the site of 
Admiralty and Horse-guards, and the dwellings of the red-tape 
flunkeys who strangle the birth of great London Corre 
spondence of the New York Times. 
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SCHWARTZKOPFF AND PHILIPPSON’S STEAM HAMMERS AND STONE-DRESSING MACHINES. 
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Ix constructing a steam hammer according to this invention, by 
Louis Schwartzkopff, of Berlin, and F. C. Philippson, of Dusseldo 

the piston is moved the same distance for each blow, and in conse- 
quence always giyes equal blows to the hammer block or tool; and, 
in order to be able to adjust the effect of the blows upon the material 
under operation, the steam cylinder, the piston with the hammer 
block, are all carried by a sliding frame which slides in V-grooves 
in the main frame, so that the sliding frame can be raised or lowered 
by a lever handle, or by any other suitable means; by raising or 
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lowering the sliding frame, the tool holder or piston is either raised 
otf or brought nearer to the material to be operated upon, and in 
consequence the effect of the tool can be moditied at the will of the 
workman, and the sliding frame may also be raised, so that the tool 
does not touch the material under operation, while at the same time 
the hammer may be kept uninterruptedly in motion. 
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in the upper part of the main frame, into which chamber the steam 
is first admitted. The steam is admitted to and shut off from the 
cylinder by a rotating valve, which is actuated by two inclines 
(carried by a cross head attached to the piston rod), acting on a 
— on the spindle of the valve, and causing it to rotate. 

Figs. 1, 2, 3, represent a steam hammer, of which @ is the main 
frame, having’ cast to it the base plate; 5, the movable slide block 
which carries the steam cylinder c, and the entire mechanical ar- 
rangement; d is the cast-steel piston and piston rod; e is a cross 
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head fastened to the piston rod, guided on one side by the sliding 
| block 4, and on the other by the standard i. This cross head e carries 
on one side the double incline f, which actuates the valve spindle in | 
the following manner :—On the valve rod A is fastened a projection 
or lever with a small friction roller at its point; this roller inserted 
| into the incline / necessitates the projection g, as well as the spindle 


In order that the steam pipe which admits steam to the valve box | h (with its valve), to rotate at each up and down stroke of the piston, 


of the cylinder may be moved up or down when the cylinder is | 
moved, its end passes through a stuffing box in the top of a chamber | 


in conformity to the shape of the incline. & is a block fastened to 
the piston rod d, for receiving the hammer block or tool adapted to 











the special purpose in view; 7 is a lever handle for raising or 
lowering the slide 6; m are straps fastened to the lever handle and 
to the slide 6; , brake lever, to fix the hammer? in any desired 
position. This lever has its fulcrum on the lever. . 0,,counter- 
weight on lever n for balancing the slide; p, brake’ disc*and its 
strap; 7, an elastic ring for regulating the counterbalance ;.s, shut- 
off valve for the steam; 2, space for containing steam in. the main 
frame of the hammer from where the steam is admitted through the 
— pipe « to the valve; v, bracket for the pipe u. 

n the apparatus for planing stones, Figs.,4, 5, 6, T are the two 
uprights, which are firmly connected - by, the:piece X, and between 
which the entire mechanism slides vertically with: the cross slide O. 
The cross slide O may be raised or lowered «by; means .of the, hand 
wheel R, acting upon the two screw “spindles” S,. and, the conical 
wheels Q and (1 fastened to the shaft Y. , The cross slide O carries 
the slide rest M, which is horizontally mov able by the screw N in 
connection with conical wheels and crank. . The slide rest M is pre- 
vided with a plate A, which carries the hammer apparatus. The 
back of the plate A has a wrought-iron pivot K, Fig. 6, which 
enables its being turned in the slide rest M. 

The hammer apparatus consists of the cylinder B, piston rod C, with 
the double incline D, the ratchet apparatus H fastened to the rod E. 
The ratchet G, actuated by the valve rod, turns the ratchet wheel H 
and the cutter. ‘The tool holder is fastened to the rod E. The coverings 
F contain the springs for forcing back the piston after each blow to 
its original position. The screws L serve to fix the hammer ap- 
paratus to the slide rest M. The carriage upon which the stone 
rests runs on rails, and is supplied with a rack a, which is actuated 
by a screw e, fastened upon the shaft /; the shaft / is turned by 
means of the gearing 4, k, and the hand wheel m. 


Tue Great AMERICAN IRoN Mov NTAIN. s.—Mr. John V. Phillips, 
of St. Louis, in a report to the Iron Mountain Railroad Company, 
states that the country is made up principally of the lower Silurian 
limestones and sandstones, and these in the Iron Mountain region 
being cut up by numerous mountains, mounds, ridges, dykes, and 
veins of porphyry, granite, and trap rocks. The Iron Mountain and 
Pilot Knob are among the greatest natural curiosities on the surfaee 
of the globe, and 1,500 ft. above tide-water, 1,000 ft. above the 
Mississippi River, and nearly in the geographical centre of the con- 
tinent. On the north and west of this great iron centre are found 
lead, copper, and zinc fields. On the south and east are copper, 
argentiferous lead, cobalt, and nickel districts. Gold and silver 
have been discovered, and recently platina. Lead and copper 
mining have barely commenced ; the outcrop of beds of ores and 
backs of veins only have been worked. ‘The depth of the lead- 
bearing rocks and extent of surface area are greater in this State 
than any other portion of the globe, and the same may be said of 
the copper tields. The marble from which part of the mantels in 
the new Capitol at Washington were made was from a quarry neat 
Pilot Knob; this marble is of superior quaiity, and inexhaustible. 

FortiGNn anp CoLontiAL Jorrincs.—The Chamber of Commerce 
of Lisieux have sent in a new petition to the Emperor against the 
treaty of commerce. The petitioners particularly dwell on the 
danger to be apprehended from having England as a compe titor— 
“ England, that has in her favour capital at low price, iron, coal, 
multiplicity and cheapness in the means of transport—the advantage 
of a gigantic production, which permits her to specialise, as much as 
possible, her immense fabrication, for which she finds a market in 
her own possessions, or in the different countries of the globe 
where she has established factories !"—There has been a strike of the 
English engineers engaged by the Turkish Government, on account 
of irregular payment of wages.—We read, in the Journal de Rouen, 
“that the French Government has entered into relations with 
Prussia as a member of the Zollverein, with a view to negotiating & 
commercial treaty on bases similar to those of the Franco-English one. 


| Prussia, it is said, made the tirst advances.—There are 1,555 iron 
| works in the United States—882 furnaces, 488 forges, and 225 roll- 


ing mills, which produce annually about 850,000 tons of iron, worth, 
in ordinary years, 50,000,000 dols, Mississippi, Louisiana, Florida, 
Texas, lowa, Minnesota, California, and Oregon, only have no iron- 
works, 
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TO CORRESPONDENTS. 


#,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

Constant READER (Walsham).—We hope to be able, in the course of a few 
weeks, to give a detailed description of the Hot Air Bngine, as now made in 

* New York. ; 

A New Susscriper (Leicester).— We are unable to give you any information 
respecting the company of which you inquire. They should be able to give you 

references before you contide your invention to their hands. 

M. M. (Brendon).—Our individual opinion in the matter would probably be 
of but little value to you, and we could give no opinion until we had made 
such an examination of your process, as well of others intended to accomplish 
the same result, as would occupy a considerable amount of time. Had you 
allowed us to publish your communication, you would have had the advantage 
of the opinions of some of our practical correspondents. 

C. B. (Croydon).—We could not even guess at the power of your boiler, You 
say it is a multitubular boiler, 13 ft. long and 5 ft, in diameter, but you give 
no particulars from which the heating surface, area of grate, and other 
important elements could be ascertained, You had best apply to some 
experienced engineer to examine your boiler, unless you feel qualified to alter 
it properly from your own examination of it. 

J. B. (Brighouse).—Bach beam will sustain a pressure of 50 tons, the same as 
either would by itself, if the other end of the press were fixed upon the ground 
or against a wall Your question reminds us of one which, in ovr schoolboy 
days, engaged the attention of several of our companions, It was whether, 
when two horses, each pulling with a force of 500 lb., were attached to oppo- 
site ends of a rope, the strain upon the rope was 500 /b. or 1,000 1b. The 
strain was, of course, only 500 lb., inasmuch as each horse was, so far as the 
other was concerned, no more than a solid wall withstanding a dead pull. 
Had either horse pulled 501 lb., he would have taken the other horse along with 
hina. 


PORTABLE ENGINES. 
(To the Editor of The Bngineer.) 

S1r,—Could you refer me, through the next impression of your journal, to a 

work on Portable Steam Engines, giving the names of the best makers, and 

their methcd of constructing them ; or where I could get a thorough know- 
ledge of the same ? J. D., Contractor, Glasgow. 
Glasgow, Feb. 18th, 1860. —_— 

[We give insertion to J. D.’s note, with the hope that it may lead to the prepara- 
tion of a work upon the subject by some competent author. There is no work 
of the kind in existenc’, and we have no doubt that a practical treatise would 
serve an excellent purpose. | 


MANUFACTURE OF LEAD PLATES. 
(To the Editor of The Bugineer.) 

S1r,—Having for some time resided in a district where tin plate is manu- 
factured, I have taken much interest in many of the processes connected 
with that branch of British industry. Among other things, I have heard 
discussed the merits of the late improvements in making lead plates, in 
which manufacture, I am given to understand, the coating alloy contains 
50 per cent. oftin. 1 have been pursuing a line of experimental investigation 
on the practicability of causing lead superficially to alloy itself with iron, so 
as to dispense with the use of that costly metal, tin. I have succeeded on a 
small scale in doing this, and have obtained even-ccated plates without the 
smallest proportion of tin, by a simple and inexpensive process. 

Can you inform me whether the plates thus made m‘ght not, with advan- 
tage, be substituted for the lead plates in the various parposes for which the 
latter are now applied; or whether the brighter colour of the plate, which 
the alloy of lead and tin must necessarily produce, is a desideratum in the 
market ? PLUMBUM. 

Newport, Monmouthshire, Feb. 15th, 1869. 


STREET PAVING. 
(To the Editor of The Bugineer.\ 
Sre,—Would you, or any of your numerous correspondents, inform me whether 
a system of construction for the paving of streets in towns, which I will 
suggest, has ever been tested, and if so, what have been the disadvantages 
which have prevented it from coming into use? The suggestion which I 
beg to offer through your valuable paper is, that our streets might advan- 
tag ly and ymically be laid down with a combination of wood and 
stone, placed, not in parallel rows, transversely or longitudinally, but 
diagonally, similar to the divisions on a chess board. It is evident that a 
street might thus be paved at a little more than half the cost of entire stone, 
and at the same time, it is my opinion, that it would last as long; thus 
effecting a saving of perhaps 40 per cent. in first cost. I think the practical 
results of the trial of an entirely wood paving for our streets have proved the 
system to be a failure in an economical point of view, as well as disadvan- 
tageous for purposes of traction. Paving jaid in the way I have suggested, 
I am convinced would be efficaci and ical Laid diagonally, the 
stone would protect the wood, and at the same time the combination would 
afford a firm foothold tothe horses. I should be glad to be informed whether 
such a system has ever been adopted, and if so, to what may its failure be 
attributed. G. W. M. 
Arbour-square, Stepney, Feb. 20th, 1860." 


THE SUBMARINE TELEGRAPH. 
(To the Editor of The Engineer.) 
Sir,—As you have given the publicity of your journal to Messrs. Ashton’s 
letter, which appeared in the 7'imes of 16th inst., complaining of delay in the 
transmission of their telegrams from Malta, may I request that you will also 
give a copy of my reply, which was published in the 7imes of the following 
day, from which you will perceive that the delays complained of arose on 
Continental lines, over which this company can of course have no control. 
. WaLTER Courtenay, Secretary. 
58, Threadneedle-street, London, E.C., February 22nd, 1860. 


[To the Editor of the Times. } 


“ Srr,—In reply to Messrs. Ashton’s complaint, which appeared in your im- 

ression of this day, relative to delays in the transmission of telegrams to and 
‘om Malta, I beg to state the following tacts :— 

“The message dated Malta, the !0th of December last, was transmitted to 
us by the French Government office at Paris on the 17th of that month at 
ae a.m., and was delivered by this company at Messrs. Ashton’s at 

a.m. 

“ With regard to the second despatch alluded to, dated Malta, January 13, 
64 P.m., it was transmitted to us from Paris on the 15th at 27 a.m., and 
was delivered to Messrs. Ashton in exactly the same condition as we re- 
ceived it. 

“On its appearing unintelligible to them, and at their request to have the 
Message repeated from Malta, such request was forwarded by us to the French 
Administration, who again communicated it to the Italian lines. We renewed 
this request at frequent intervals to the foreign Administration, but no 
answer was returned until the 30th ult., when it was immediately sent to 
Messrs. Ashton. 

“‘ Itis, therefore, somewhat unfair to charge the Submarine Telegraph Com- 
pany with delays and mistakes which occur chiefly on the lines of the Italian 
Government, which are notoriously badly managed, and which are beyond 
thecontrol of this company. If Messrs. Ashton can obtain any improvement 
of the system of the Itulian telegraph lines, they will confer great benefit on 
the public generally, and on the Submarine Telegraph Company especially. 

pe , “ Wavter CourTENay, Secretary. 

Submarine Telegraph Company, Threadneedle-street, Feb. 16.” 








STEEL MELTING. 
(To the Editor of The Engineer.) 

Srx,—“ Vindex,” like many others who write concerning things they do not 
understand, has given vent to that extraordinary jumble of ideas, which is 
usually developed in the mind of anon-practical man taking up the cudgels 
to defend a cause with more zeal than discretion. Not an atom of evidence 
does he advance to prove that the mountain is a moleheap. He called at the 
Hartford Steel-works, and was informed by Mr. Howell that the regular 
work was 48 Ib. the first, 46]b. the second, and 441b. the third round of 
stee! melted in each pot, and he called just as the men had completed the 
third round from thirty-two melting holes, aud found that the average weight 
of each ingot was 45 1b.—i.¢., 1 lb. le s, it seems, than was put in each pot; 
but this is nothing. Steel, in melting, often loses, and stories in relating 
sometimes gain surprisingly. Admitting, now, that the charges are really what 
* Vindex” states, viz., 48 Ib., 46 Jb ,and 44 1b. per pot respectively for each 

round, how does this affect the accuracy of my statement? We have melted 
in 200 pots at three rounds, fair melting and without filling up, 28,063 Ib. of 
soft welding cast-steel from ‘iron, in ten consecutive working days, making 
twenty large ingots averaging over 1,000 Ib. each, besides smaller ingots of 
451b. average each; and this, I repeat, is a success never yet achieved in 
Sheffield, and which all the wealth, talent, and enterprise of’ that emporium 
Ot the steel trade is unable to emulate ; and to bring the matter to a con- 
Vincing test Ichallenge Mr. Howell and the whole body corporate of Sheffield 
steel makers to beat me if they can, and will pay down £1,000 in hard cash to 
the party who may win the contest, and who can, with fair melting and with- 
out ling up, produce from iron 28,063 lb. of soft welding cast-steel from 200 
ts wor! in a ten-hole furnace for three rounds for ten consecutive work- 


days, twent; . d 
on ah wenty of the ingots —— 1,0.0 lb. each, and the rest 


lb. each. And they may bring all the force of the anti-Josiah Marshall 








Heath fund to bear against me if they like, a fand immortalised by Charles 
Dickens in his “ Household Words,” a fund which broke the heart of my un- 
fortunate friend, and consigned him to a premature grave, to the unspeakable 
credit and satisfaction of those upon whose benighted ignorance the golden 
shower, the fruit of Heath’s invention, had descended. “ Vindex” says 
nothing about the kind of steel melted in the “ daily practice” in Sheffield 
nor does he tell us how many pots survived to come out at the third round 
with 45 Ib. of melted steel. Some kinds of hard steel melt at a heat not very 
far beyond that required for melting some kinds of cast-iron; but, welding 
cast-steel is quite another matter, which the masters, the, melters, and 
the pots in Sheffield will confirm. But these particulars would) not do to 
enter upon, and would not answer the purpose where facts are to be over- 
thrown, if possible, by empty assertions. To “Vindex” let me recommend 
an adherence to the Latin proverb, “ Ne sutor super suam excepidam.” 
Coleford, February 22nd, 1860. RopeErt MusHet. 


MEETINGS NEXT WEEK. 

InsTITUTION oF CrviL EN@ingEKRS.— Tuesday, February 28th, at 8 p.m., 
continued discussion upon Mr. Longridge’s paper ‘‘On the Construction of 
Artillery, and other Vessels to resist great Internal Pressure.” 

Society or Arts, Wednesday, February 29th.—*‘On Stones for Building 
Purposes; the Causes of, and the Means for Preventing, their Decay,” by Mr. 
George R. Burnell, C.E., F.G.S., ¥.8S.A. A collection of specimens will be 
exhibited. 

Institution or Navat. Arcurrects.—The following is the programme of 
next week’s meetings: Uhursday, March lst —Morning Meeting, at 11 a.m. 
Sir John Pakington, Busi , G.C.B., Vice-President of the Institution, in the 
chair. Paper. ‘*On the Present State of the Mathematical Theory of 
Naval Architecture,” by the Rev. J. Woolley, LL.D., F.R.A.S., V-P.1.N.A. 
—2. “On the Wave Line Theory ; Part I.,” by J. Scott Russell, Esq., F.R.S, 
V-P.1.N.A.—3. ‘On the Strength of Iron Ships,” by J. Grantham, Esq, 
M. Council I.N.A.— Evening Meeting, at 7 p.m. The Earl of Hardwicke, 
D.C.L., Vice-President of the Institution, in the chair. Paper 1. “‘On the 
Connection between the Mode of Building Lron Ships, and the Ultimate 
Correction of their Compasses,” , G. B. Airy, Esq., F.R.S., Astronomer 
Royal.—2. “On Chain Cables,” by G. W. Lenox, Esq., F.GS., Assoc. 
I.N.A.—Friday, March ane Meeting, at lla.m. Paper 1. “ On 
Experiments made upon some of H.M. Ships for Ascertaining the Positions 
of their Centres of Gravity in a Vertical Sense,” by F. K. Barnes, Esq., 
M.I.N.A.—2. Three short papers, “ On the Tonnage Laws,” by G. Moorsom, 
Esq., Surveyor-General of Tonnage; the Rev. Joseph Woolley, LL.D., 
F.R.A.S., V-P.I.N.A.; and Saml. Read, Esq., M. Council I.N.A., respec- 
tively.—Evening Meeting, at 7 p.m. Paper 1. **On an Improvement in the 
Form of Ships,” by Joseph Maudslay, Esq., C.E, Assoc. Mem. Council 
I.N.A.—2. “On a Method of Constructing Diagonal-Built Ships,” by J. 
White, Esq., M. Council I.N.A.—3. “ On Certain Improvements in Marine 
Engines,” by Robert Murray, Esq., C.E., Assoc. I.N.A. — Saturday, 
March 3rd.—Morning Meeting, at 11 a.m. Paper1l. ‘‘ On Mechanical Inven- 
tion in Relation to Improvements in Naval Architecture,” by N. Barnaby, 
Esq., M.I.N.A.—2. “On the Wave Line Theory; Part II.,” by J. Scott 
Russell, Esq., F.R.S., V-P.1.N.A. 

Crvin AND Mgcaanicat Enaineers’ Socrgry, Poultry Chapel School- 
room, Chapel-place. Poultry, E.C.—Wednesday, March Ist, at 7.30 p.m.— 
“On Steam Boilers,” by Mr. F. H. Sawyer. 

AssocraTIon oF ForEMEN ENGINEERS, Saturday, March 3rd.—Paper by 
Mr. James Robertson, “The History of the Iron Trade,”’ Chair to be taken at 
8 p.m. 


Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence, The line averages nine words ; 
blocks are charged the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Tue ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. Od. 
Yearly (including two double numbers), £1 11s. 6d 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD LUXTON; all other letters and 
communications to be addressed to the Editor of THR ENGINBER, 163, Strand, 
W.C., London. 
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THE WHITWORTH CANNON. 

IN gunnery, no one would now pretend that a sphere was 
the best form of projectile for long and rapid flight. Yet 
it is a better form than any elongated shot which will not 
keep head foremost in the air, or in the same position with 
regard to the line of flight in which it was discharged. 
Unless the slug, or elongated projectile, can be made, during 
its flight, to rotate rapidly on its own axis, it will turn over 
in the air, and after that it may take any direction instead 
of keeping the right one. Those who have endeavoured to 
explain the action of the gyroscope had first to explain why 
a top will stand upright by being spun rapidly on its cen- 
tral point. And it is the same law of rotary motion, how- 
ever it may be explained, which preserves the direction of 
a rifie-bullet in the air. 

So far, very well. But Mr. Whitworth saw, some time 
ago, that, if a projectile of two diameters in length could 
be thrown with greater accuracy than a spherical shot, one 
of three, four, five, or more diameters was likely to fly with 
still greater accuracy. We had the Entield barrel, 39 in. 
long, with spiral grooves making half a turn in that length, 
and giving one — revolution to the projectile in the 
first 6 ft. of its flight. But this did not answer for bullets 
of a greater length than those adopted inthe service. To have 
reduced the diameter and increased the length of the service 
bullet would have required a shorter turn in the grooves, to 
give the rapidity of revolution which would keep it * end on” 
in its flight. As now made, however, the material of the bullets 
requires to be so soft as to expand, by the explosive force of 
the charge, to fit the grooves, and hence a short “ turn ” of 
the latter would be sure to strip the bullet without giving 
it any rotation at all, and with the danger of bursting the 
piece. This expansion of the bullet causes much friction 
against the “lands” of the barrel, and tends, besides, to 
foul the piece. It is by no means necessary to expand 
the bullet to ensure tightness merely, and thus to 
prevent the explosive gases from escaping past its sides, 
A mechanically fitting projectile which will drop freely 
into the barrel by its own weight, is tight enough for this, 
just as a steam piston moving freely within a cylinder is, 
or ought to be, perfectly steam-tight. Mr. Whitworth’s pro- 
jectiles have only a “ working fit” in the bore of his gun, 


and would not, even were they loaded from the muzzle, re- | a heavy charge of slow burning powder to throw an 80 lb. 


quire to be forced home; and the results of the practice 
at Southport, with which one half of all Europe is by 
this time familiar, certainly prove that this fit is enough 
for all requisite accuracy. The clumsy attempt to fit 
the bullet to the grooves of the common rifle insures no 
greater tightness. 

Mr. Whitworth discarded, therefore, from the first, the 
idea of rotating a projectile by sos | a cylinder of soft 
lead into nearly straight grooves. He determined to 
make grooves of unprecedentedly short pitch, and to fit his 
projectile thereto, not whilst it was being fired, but before 
it was put into the gun. He not only abandoned the at- 
= to secure the proper fit by the explosion of powder, 
but he purposely made the projectile of such material that, 





| 


being already fitted, it should resist the slightest alteration 
of its diameter or form under the explosion of the heaviest 
charge. It was his object to utilise—with rapid rifling, and 
consequent accuracy with very long projectiles—the total 
explosive energy of the powder in imparting momentum 
to the shot, instead of dragging it under great initial re- 
sistance through the barrel, which it would thus leave at 
a comparatively low velocity. 

By adopting the hexagonal bore, with which the public 
is now generally familiar, Mr. Whitworth succeeded in 
firing mechanically fitted projectiles of hard metal from a 
short barrel, rifled with a pitch of only 1 in., the bullet 
making one complete revolution in that distance. Within 
an hexagonal barrel, a projectile of the same form need 
have no more friction than that of an ordinary musket-ball 
in a cylindrical bore; whilst, in the former case, all the 
bearing surfaces are rifling or guiding surfaces, and hence, 
with the shortest turns, there is no danger of stripping, 
especially with hard projectiles. The latter may be—and, 
indeed, have been—made of steel ; and, with flat ends, Mr. 
Whitworth has fired them through wrought-iron plates. 
In the 3lb. gun (14in. bore) on Mr, Whitworth’s principle, 
the pitch of the rifling is 3 ft. 4 in. The pitch in the 12 1b. 
gun is 5 ft., and in the ee pd it is Sft.4in.; whilst 
Armstrong’s guns are rifled with only one turn in 10 ft. 

The facility with which rapid rifling may be attained 
with the hexagonal bore—the facility with which long pro- 
jectiles may be thrown, with rapid rifling, without danger 
of overturning in the -air—and the accuracy of flight 
of long projectiles, per se, may be said to constitute the chief 
advantages of the Whitworth gun. The slight resistance 
which it offers to the discharge of the projectile secures 
also great range with a small charge of powder; and in 
this respect Mr. Whitworth’s gun will throw a given 
weight of shot to a given distance with much less strain, 
tending to burst the piece, than any other kind of ordnance 
in existence. Mr. Whitworth’s 3-pounder, laid at an 
elevation of only 35 deg., attained a range, last week, of 
9,688 yards, or more than 5} miles, with a charge of only 
8 oz. of powder; and at this tremendous distance—surpass- 
ing anything ever achieved with the Armstrong gun, even 
with 6 lb. of powder fired at the same elevation—the shot 
struck only 34 yards to the right of the line of aim! This 
low projecting charge proves how little is the strain upon 
the gun even when firing long shot at great distances, 
It is for this reason that with the same construction the 
Whitworth gun could be made much lighter than any 
other piece of equal capabilities. As now made, Mr, 
Whitworth’s gun is not as strong as Armstrong’s. And 
although it does not require to be as strong, it is probable 
that by encasing a thin cast-iron cylinder, bored to Whit- 
worth’s bore, with a covering of tightly shrunk iron or 
steel wire, as in Mr, Longridge’s arrangement, we should 
obtain the very strongest kind of gun, and one capable 
of the greatest range and accuracy. As “a vessel to 
resist great internal pressure,” Mr. Whitworth’s gun 
is very much inferior to Sir William Armstrong’s, 
but the former has considerably less internal pressure to 
resist. As regards strength to resist internal pressure, 
however, Mr. Longridge has shown, we think, that his 
gun, or rather his mode of constructing a gun, possesses 
more strength than yee for the same purpose before 
produced, and to Mr, Longridge’s construction, in combi- 
nation with the Whitworth bore and projectile, we con- 
fidently look for results superior to anything yet attained 
either at Shoeburyness or Southport. 

With the object of placing the facts on record in THE 
ENGINEER, we may mention here the principal results 
attained last week at the long-range at Southport. Mr. 
Whitworth’s 3-pounder, at an elevation of 35 deg., gave a 
maximum range of 9,688 yards, with } 1b. of powder. The 
range decreased slightly but unmistakably at each succeed- 
ing round, with the same charge and at the same elevation, 
the fifth shot ranging 9,453 yards. With the same pro- 
jectile and the same weight of powder, the range at 33 deg. 
was 9,547 yards. With the same charge at 20 deg. eleva- 
tion, the range was 7,073 to 6,822 yards. And with the 
same charge at 10 deg. the range, which at the first fire 
was 4,269 yards, diminished at the fourth fire to 4,015 
yards, At 5 deg. with 7 oz. powder, the range was 2,500 
yards. The 12-pounder gun was fired with 13 1b. of powder, 
—five times at 5 deg., and five times at 10 deg. elevation, 
At the former elevation the maximum range was 2,342 
yards, and whilst one shot struck on the line of aim, the 
greatest deviation was only 4 yards at the first fire ; the 
3rd and 5th shots deviating 1 yard, and the 4th 2 yards 
from the line. At 10 deg. the maximum range was 4,120 
yards, and the maximum deviation from the line of aim 
16 yards, the least deviation being 7 yards. With the 
80-pounder gun, fired with 12 lb. of powder, the greatest 
range at 5deg. was 2,604 yards, with a deviation of 2 
yards, At an elevation of 10 deg. the same charge had a 
range of 4,730 yards with a deviation of 6 yards. With a 
90 lb. projectile in the same gun, a charge of 8 oz. of 
powder threw it 700 yards. With the 80-pounder gun, fired 
at an elevation of 35 deg., there is every reason to anticipate 
a range of 6 miles, or more than three quarters of a mile 
beyond that of any Armstrong gun yet tired. Mr. Whit- 
worth’s guns as now made, are comparatively short, but 
with 50 per cent. more length, with shorter rifling, and 
comparatively longer shot, the gun, if made as we have 
suggested on Mr. Longridge’s plan, might be enabled with 


projectile to u distance of 10 miles. We have no reason 
for believing that perfection has been reached even yet. 


THE QUALITY OF IRON, 


Mr. Ropert STEPHENSON, when examined before the 
Parliamentary Iron Commission, stated as his belief, after 
having conducted an extensive series of experiments on the 
various irons proposed for the High Level Bridge at New- 
castle, that the difference in the strength of iron from fifty 
different localities ‘‘ was not so great as to make it an object 
for an engineer to run to any additional expense.” In his 
opinion “ five or six or seven per cent. probably was the 
range on one side or the other, trom the medium of ‘all the 
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irons in this country.” This opinion amounts, practically, 
to the good old-fashioned axiom that “ iron is iron,” and, 
many engineers are often ready to add, “the cheapest is 
best,” overlooking the converse of this proposition, viz., 
“the best is cheapest.” Now, as compared with Mr. 
Stephenson’s estimated range of five, or six, or seven per 
cent., let us turn to the results of the Government cast-iron 
experiments concluded last year, at Woolwich. The West 
Hallam Ironworks, in Derbyshire, sent a specimen which 
bore a tensile strain up to 34,2791b. per square inch. 
Messrs. Judkins, of the Heyford Ironworks, near Weedon, 
sent specimens also, expressly for competition, and, there- 
fore, in their opinion, of good quality ; yet one of these 
specimens yielded under a tensile strain of 9,417 lb. per 
square inch. ‘The average tensile strength of 850 specimens, 
comprising twenty three descriptions of iron, was 23,257 Ib. ; 
the best sample from West Hallam being 47} per cent. 
above, and the poorest specimen from Weedon being 60 per 
cent. below this average of strength. If the latter speci- 
men was sent, among others, with the view of establishing 
the reputation of the makers with the Government au- 
thorities, we may easily understand that the same or other 
manufecturers could have produced iron of even less 
strength; such, for example, as would have broken by its 
own weight, as is occasionally the case in practice. There 
are, on the other hand, recorded instances of a_ tensile 
strength of cast-iron considerably above that exhibited by 
the Derbyshire commodity. Major Wade, of the United 
States Board of Ordnance, has tested cold-blast charcoal 
pig-iron up to a tensile strain of 45,000 lb, per square inch, 
and this may be taken as the maximum of strength, against 
5,000 1b. or so as the minimum. 

As upon the quality of the pig metal must greatly depend 
that of the bar iron into which it is manufactured, we may 
expect to find the various qualities well represented in 
rails and ships’ plates. Those famous old rails, made 
twenty years ago, generally wore wonderfully, and when, 
in November 1857, rails were changing hands at from £5 
to £6 a ton, the engineer of the London and South-Western 
line had an offer of £5 7s. 6d. for rails which he was just 
taking up after nineteen years’ wear. Captain Huish, for 
so many years manager of the London and North-Western 
line, once remarked at the Institution of Civil Engineers 
that new rails sometimes broke in two or three pieces when 
dropped from a wagon upon the ground. We have seen 
instances of this kind ourselves, and have no doubt that 
such failures are of more frequent occurrence than is 
generally supposed. Some of the best railway bars ever 
made have come out of South Wales, but notwithstanding 
the exceptional excellence of choice lots of Ebbw Vale, 
Rhymney, and other makes of that ilk, we cannot look for 
quality where quantity is the main consideration. When 
the iron trade is especially brisk, Welsh and Staffordshire 
rails are at nearly the same price. In January, 1856, both 
ranged at a little over £8. Butin the autumn of 1857, when 
Welsh rails sold as low as £5, the corresponding product of 
the “ black country” hardly went under £7, ont this is the 
present quotation, whilst Welsh rails have sold within a 
few weeks at £5 10s, Our leading lines send their orders 
into Staffordshire and the north, accompanied by speci- 
fications intended to secure the best possible quality ; and the 
Eastern Counties Company, whose purchases of rails have 
been made, during the last two or three years, under a 
seven years’ guarantee, find no difficulty in giving out 
fresh orders upon the same terms, Even apart from those 
considerations of safety which everybody can recognise and 
year the best quality of iron is found to be the 
cheapest in the long run, and the only quality by which 
economy may be relied upon under a permanent policy. 
And no other policy is consistent with the interests of rail- 
way property. A new board of directors, apprehensive 
perhaps of their early supercession by the favourites of 
a revolutionary opposition, may find opportunities for 
wonderful savings, and may be successful in the sharpest 
of sharp dealings with the manufacturers from whom their 
railway supplies are purchased. Marketable qualities of 
iron may be secured at ever so many shillings in the ton 
less than would be demanded for thoroughly made bars ; 
and whilst the article is new, it is all one with the pur- 
chasers, and the shareholder’s heart gladdens over the 
modest footings of the renewal account. The evil day is 
near however, and twelve months disclose hidden flaws, 
coarse grained sections, break-downs, and disaster. It is 
the old story, with the inevitable moral. The extremity 
is great, but a new leaf is turned over, and long, tedious, 
and costly renewals commence with the best quality of 
materials. Such has been a common experience upon 
British railways, which now, for the first time, show a 
total length of 10,000 miles, 

It has been much the same with regard to iron ships. 
The merest trash, answering to the denomination of iron, 
has been wrought into ships. In the iron districts, where 
the exact grade and destination of orders is known ix the 
trade, this fact is notorious, although professional men and 
shipowners—those, perhaps, most immediately concerned— 
are much given to denying it. There is, we rejoice to say, 
a constantly increasing tendency to the use of the better 
grades of iron, Choice qualities maintain their price, 
while, in times of slackness, ordinary brands fall off 
greatly, As we have said on former occasions, really good 
irons are comparatively scarce, and will, therefore, always 
command their price; and any purchaser of cheap iron 
must be aware that it is almost certain to be of inferior 
quality, since, unless under a forced sale, it would, if really 
good, command the price of good iron, 

The “ homogeneous irons,” of which so much has been 
said during the last few years, are made from ordinary 
qualities of metal, purified by a process which, considering 
its results, can hardly be called complicated or even very 
expensive. The results which have been attained with 
processes of this kind afford a reasonable hope that the 
time is not far distant when ordinary pig-iron, if not the 
ore itself, may be purified at the start from all really hurtful 
matters, so as to leave iron of the best possible quality at a 
cost hardly greater than that of the lowest grades now on 
the market. 


THE BUDGET. 

WHEN everything is dull but politics, and every one we 
meet is full of the budget and the French treaty, it is 
impossible for professional reserve to keep its prudent 
resolutions longer. We must have our say in common 
with our contemporaries—not, however, as partisans, for 
we confess ourselves incapable of seeing the difference 
between good measures from the Tories and equally good 
measures from the Radicals. Indeed, we have a shrewd 
suspicion that, as things now go, it little matters what 
party is in power, so far as the nature of their public 
measures goes. These must take their complexion from the 
public opinion of the time, aud reflect the expressed will 
of the thinking majority of the state. A minister may 
achieve a great stroke of policy, as Mr. Gladstone un- 
doubtedly has, but it must be when the public mind has 
ripened on any subject, and is ready for a great move 
ahead. 

No unprejudiced man can, in his calm moments, we 
imagine, question the vast commercial benefits that must 
spring out of the proposed changes. The admission of our 
two great staple products, coal and iron, into France, must 
give a great impulse to our mining and metal manufactur- 
ing industry. It is impossible to doubt this. The exces- 
sively absurd argument which is the main objection to the 
exportation of our coal—that we shall be furnishing France 
with the means of bringing its steamships against us— 
merely proves how generally approved the change must 
be. In fact, no change at all has been made in this re- 
spect. The French Government levied a duty on our coals 
when exported thither, it is true. But the French Govern- 
ment received the duty when it was paid. That is, it took 
the money out of one pocket and put it into the other. Now 
it saves itself the trouble of doing either. 

It is objected, that we shall be furnishing the French 
manufacturer with coal that he may compete with us more 
effectually in manufactured productions. But it seems to 
be forgotten that if we are to supply the iron furnaces of 
Colmar or Mulhausen, or the cloth manufacturers of Nancy, 
with coals, there is an intervening space of some 800 miles, 
about half land and half water, over which the coal must 
be conveyed before it will help the French manufacturer. 
Surely that 800 miles of carriage will be a sufficient pro- 
tection to the English manufacturer, so far as fuel is con- 
cerned, 

But the immense gain of the treaty is, that it admits 
the whole of our most important manufactures into the 
French markets, all which are now prohibited. Our cot- 
tons, woollens, hosiery, leather, earthenware, glass, car- 
riages, cabinet ware, sugar, soap, plated iron aud metal 
ware, and ships, from the 1st October, 1861, are admitted 
to the French markets at an ad valorem duty of 30 per 
cent., in three years to be reduced to 25 per cent. In many 
of these articles, to say the least, we shall undoubtedly do 
a large trade with France, even on these terms; but having 
the thin end of the wedge in, it may soon be demonstrated 
to the French consumer that his interests will be served 
by a still lower rate of duty. 

We admit French luxuries—wines, gloves, clocks—on 
easier terms, it is true; still the balance of advantage will 
be vastly on our side. But if it were not, all sound policy 
would be in favour of the change. How immensely we 
have gained by our free trade policy thus far, even when 
there was no attempt to meet us by corresponding reduc- 
tions on the part of foreign countries! Is it to be supposed 
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that we should suffer by free trade with France, even if 
there were no reciprocity? All experience declares we 
should be gainers even then. With, then, the great and 
substantial relaxations in our favour that France has made, 
to suppose that still we shall not largely benefit by the 
change is simply absurd. 

Beyond the commercial advantages which must spring 
out of the change, there is the inestimable advantage of a 
better understanding and more intimate and friendly rela- 
tions with our nearest neighbour. Let but a moderate 
degree of success come out of the changes, and before long 
war will become an all but impossibility between the two 
countries. The mutual interests that will be created will 
be a stronger pledge of peace than any treaty, or any 
friendly feeling of Governments could ever be, and will 
inevitably put an end to the absurd invasion panics which 
have periodically disturbed our trade and augmented our 
national expenditure. 

Despite the general disposition to despise French wines, 
and to prove that they are unsuitable to English tastes, 
we have little doubt that this part of the change is fraught 
with important moral influences. Our gross propensities 
for drink in the aggregate are greatly on the wane, and 
there is an important and numerous class amongst us that 
will hail the opportunity of obtaining the light wines of 
the Continent, in place of our strong, heady, home drinks. 

The concurrent home changes proposed are in the main 
wise, broad, and liberal. It is healthy to set commerce 
free from vexatious and peddling restrictions, that are 
little productive to the revenue and yet obstructive to trade. 
Free paper is too much allied to free knowledge not to be 
aboon. If we are to have the income-tax, let us have its 
basis corrected, its assessment and collection improved, and 
then few will grumble at its permanency. 

A calm review of the whole financial and commercial 
scheme of the Government compels us to conclude that it 
is wise, comprehensive, and sound, and by far in advance 
of any scheme of the last thirty years in its bearing on the 
wellbeing and progress of the country. That it may have 
its minor blemishes and spots we do not deny ; the wonder 
is that in a scheme so grandly comprehensive they should 
be so few. These, too, are the sentiments of the great 
majority of the community, undoubtedly ; and there can 
be no question that the public sentiment of the country 
will bear the ministry through with legislation so fraught 
with the principles of sound commercial progress aud fiscal 
reform. 


THE STEPHENSON MEMORIAL. 
AFEw days ago Lord Ravensworth opened the Stephenson 
memorial schools at Willington Quay, mp aay: Ay eee na 
as a memorial of George Stephenson, but now, 
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a double significancy, and equally appropriate as com- 
memorative of the virtues of the son as of those of the 
father. The schools stand on the spot where George 
Stephenson’s humble house once stood when he was engine- 
man to acrane employed in unballasting the coal vessels 
of the Tyne, and when his indomitable determination to 
rise showed itself by prompting him to the most laborious 
tasks as over-work ; and when, too, the destruction of his 
house by fire afforded the opportunity for the exercise of 
his mechanical faculty by making him his own clockcleaner. 
It was in that humble tenement, too, that his world-renowned 
son was born. If there be a spot in the world rendered 
sacred by the first struggles of a great genius, destined to 
bless the wide world by its creations, that spot was the hum- 
ble home of Stephenson, the father of the railway system. 
And if there be one way of marking that spot more appropri- 
ate than another it surely is by dedicating it to the purposes 
of education, the want of which was the greatest difficulty 
with which Stephenson had tocontend. Itis — grate- 
ful to embalm the memory of the dead in practical efforts 
to bless the living. It is a wisely discriminating admira- 
tion that commemorates the struggles of untaught genius by 
securing its followers from those wasting initiatory efforts. 
Stephenson effected more than ordinarily falls to the lot of 
any man ia spite of his illiteracy ; how much more might 
he have done had he enjoyed the blessings of education ! 
His admirers do well to celebrate his determined and suc- 
cessful struggles, and at the same time to enter their pro- 
test against any man being required to pay such a tax for 
success, by removing the necessity. 

It is only to be expected that the education to be given 
in this institution will be of the soundest and most liberal 
character. This is guaranteed by the fact that Mr. Robert 
Stephenson had applied to the Dean of Hereford to sug- 
gest a competent teacher, and that Mr. Dawes has had the 
appointment of the master. Any one conversant with his 
prudent and liberal conduct at King’s Sowborne, where he 
demonstrated the possibility and advantage of bringing 
the children of different classes into the same school by 
making the education really good and really comprehensive, 
and by graduating the payments according to the means of 
the pupils, also made a good school equally within the 
reach of rich and‘poor, will admit that Dean Dawes was 
one of the safest guides to be found in this matter. Had 
the Dean’s worthy efforts to establish “a self-paying 
system of national education” been met as they ought to 
have been, we should have been in a much more advanced 
position generally than we now are, and he would have 
influenced many schools besides the Stephenson memorial 
schools, 

It does not fall to our province to indulge in sentiment, 
or to moralise on passing events; but we should be wanting 
in fealty to our mission did we allow the apotheosis of 
our great prototype to pass without emotion and without 
sympathy. Who will venture to quarrel with the hero- 
worship that holds up George Stephenson as a man worthy 
the gratitude and imitation of all succeeding times? In 
his name we have built a memorial to self-improvement, 
self-reliance, perseverance, honest thrift, patience, improve- 
ment of time, generosity, public usefulness. The 
Wellington Quay schools are a public and substantial 
avowal that these are qualities we prize, and prize all the 
more because they were developed in a poor herd-boy who 
was no wise indebted to us. ‘The memorial, we confess, 
implies a stinging self-reproach that, in the midst of grate- 
fal recognition of Stephenson’s genius and virtues, we shall 
do well to take to heart. It is a protest against the neg- 
lect of which he was the victim—it is a reproach to the 
state of society which allowed any one, especially such an 
one, to grow up without the previous gift of knowledge. 
Would that the living would take it to heart! ‘There is 
yet vastly too much of the spirit of that old time rampant 
amongst us. We talk of progress until every obstructive 
imagines that he is one of its apostles ; and yet how very few 
there are who really deserve the name, in matters of edu- 
cation at least' The very patrons and managers of our 
national instruction find it a dull and listless work, A 
travelling clergyman who mounts his knap ack fora walk 
through Brittany, that he may shake off sulky and envious 
fancies that are growing larningly upon him, thus cata- 
logues (he predisposing influences to his unsatisfactory con- 
dition :—* To listen to the monotonous whine and snuffle of 
the children in the National School as they read the sublime 
words of inspiration, or repeat that excellent moral poem 
of Dr. Watts’s about the ‘little busy bee ;’ to be all atten- 
tion while an old woman recounts the history of each par- 
ticular ache and pain which racks her limbs; to endeavour 
Sunday after Sunday to adapt the principles of Christianity 
to the dull and unpractised understandings of a peasantry 
to whom any but the merest colloquial English is an un- 
known tongue; and to sit by and keep the peace at vest 
meetings while rival farmers wrangle over rates and road- 
making; these are not enlivening, though they are useful 
and salutary, occupations.” Delicious educational progress 
this, whilst bilious clergymen, cataloguing the causes of 
biliary disorders, place first in the category the National 
School! The misfortune is, we have no doubt, the clergy- 
man was right, and that the National School children do 
“ whine and snuffle,” and do other things so as to materially 
help on his fits of bile. And it is a protest against this 
outrageous and ruinous state of things, indirectly, that the 
Stephenson testimonial has its value. We are paying @ 
million a year that our poorest children should be —_ 
something better than to “snuffle and whine,” and t t 
their frightful mental prostration should not continue 
longer to make parsons bilious ; and whilst we memorialise 
the giant vigour of a man who was too much even for the 
snutiing and whining system to keep down, we demand 
the putting down of this monstrous system of snuffling and 
whining. In the name of justice and right, let us have it 
done. 

We regard the memorial as a loud and lasting call to 
every man to cultivate the power within him. Is not the 
great difference between George Stephenson and his con- 
temporary fellow workmen mainly this, that they were 
content to go on in the beaten track, whilst he was deter 





Fas. 24, 1860. 


THE ENGINEER 





127 





mined, come what might, to cultivate the power he had ? 
Circumstances favoured him possibly. The world was then 
ripe for the introduction of the great change of which he 
was the immediate instrument. He seized the pregnant 
hour and turned it to account, being ready, through the 
self-denial and self-culture he had previously gone through, 
for the work. Succeeding generations will read his memorial 
in every line of railway, and see his hand in the boundless 
impulse which that omnipotent system has given to all 
human progress. The Willington Quay schools are only 
the central stone in the world-wide memorial-edifice 
society has raised or will raise to the father of railways. 
No such boundless power may await the evoking call of 
any man of the present or many succeeding generations, 
but usefulness and respect await every man who is disposed 
to do his duty. No man can espouse the spirit of Stephen- 
son and fail to some extent of his reward. His memorial 
ought with trampet tongue to blazon this great lesson 
before all the work-stained kith and kin of this self-cnnobled 
son of toil. 

We claim yet another pregnant significancy for the 
Stephenson memorial. It is a vindication of the honour 
of commercial enterprise. There is an effete notion slink- 
ing about the world yet, that ancestral honour or bloody 
trophies transcend the principles of industry ; that it is a 
prouder thing to count back a long pedigree, or to lay 
claim to a victor’s wreath, than to have toiled like Stephen- 
son in the peaceful field of industrial progress. We find 
doubts thrown on the beneficentinfluences of commerce 
even by her own sons and in her own special sphere. 
Against all such perverse wrong-headedness and blind 
disregard of every truth of history—against such antiquated 
lumber, and impudent contradiction of every fact in our 
own social condition—witness the Stephenson memorial. 
We build to the herd-boy who incidentally won wealth 
and fame for himself whilst intent on setting commerce 
free from the greatest bars to development, and making 
time and space things of small significance, instead of, as 
heretofore, insuperable obstacles and hindrances. We wiil, 
in spite of all carping, count him amongst the greatest 
benefactors-of his race who brought distant men near, and 
created strong bonds and warm affections where only 
enmity or vacuity reigned before. 


THE MANCHESTER RAILWAY STATIONS, 


Tr is a trite but true saying, that extremes meet. It would 
be difficult to find a more apt illustration of its truth than 
is afforded by the miserable and inadequate railway sta- 
tions in Manchester, as compared with their vast amount 
of business. ‘The three main stations—London-road, Ox- 
ford-road, and Victoria—are all of them pushed into the 
queerest corners, and approached by the steepest of roads, 
formed at the awkwardest of angles. The approaches are 
appropriate enough, however, to the stations, for, when 
reached, the places themselves are the shabbiest, dingiest, 
and most inadequate and inconvenient that could be found 
in a town of third or fourth-rate importance. The incon- 
venience and danger that are thus entailed on passengers 
have at length roused a strong feeling in Manchester, and 
last week a public meeting was called, by requisition to 
the Mayor, to take the srbject into consideration. The 
statements made at the meeting put the grievance in a 
very strong light, and excite wonder that it has been 
borne by so practical and business-like a community so 
long. The London-road station has been in its present 
condition for some twenty years, during which the traffic 
has enormously increased. The platform is very narrow, 
only 12 ft. mes Me and, in part, 5 ft. of this inadequate space 
is taken up by the turn-table, which may be a source of 
danger to incautious or inexperienced travellers. The 
crowding on the platform at the dispatch of the trains, and 
the rushing about of trucks, are something alarming on 
ordinary occasions, and it must jbe marvellous if they do 
not lead to many mistakes and not a few broken shins. 
One of the speakers complains that even this narrow and 
crowded platform is piled up at certain periods of the day 
with milk-cans, and passengers then have to thread their 
way through the er cans, paddling through in- 
tervening pools of milk, Either through the crowding, or 
through general bad management, the trains are late put 
on, and passengers are constantly perplexed, carried off in 
the wrong train, or left behind altogether. The exit door 
is no wider than a parlour door, and the emerging stream 
of passengers rushes out into the midst of a confused mass 
of importunate cabs, conjuring up to the imagination of 
one of the speakers the spectacle of a square of infantry 
broken by cavalry. By the way, we have no doubt this 
speaker is a member of one of the Manchester rifle corps, 
which set the worthy city in such a flutter every Saturday, 
and hence the military allusion. Altogether, the dangers 
here are so great as to have led to the proposal, and by an 
anti-capital-punishment man, too, that the first fatality— 
and it is considered to be daily impending—shall be sig- 
nalised by hanging a director outside the station as a 
warning. 

The London-road station comes in for the greater part 
of the hard words, and unquestionably deserves them ; but 
the others are, with too much justice, declared incon- 
venient, and totally insufficient for the business and im- 
portance of the city. The extreme awkwardness of their 
approaches, to which we have referred, is perfectly intol- 
erable. The whole arrangements at the Victoria station 
are immensely behind the requirements of the traffic. 
Scenes might, a short time ago at least, be witnessed there 
in the third-class ticket office, through the total inadequacy 
of the space, aggravated doubtless by the stupid practice 
of issuing the tickets only five minutes before the starting 
of the trains, which beggared description; and we have 
heard of no improvement. On an ordinary Saturday night 
it was absolutely dangerous for women or children to at- 
tempt to get a ticket, and the smallest danger incurred 
was that of the loss of articles of dress in the crush and 
scuffle. 

However, it is clear the Manchester men will stand this 
sort of thing no longer, as is witnessed by the very strong 
condemnatory language they employ in characterising the 
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existing state of things. They unanimously resolve— 
“ That, inasmuch as the insufficient and miserable charac- 
ter of the accommodation afforded is the cause not only of 
frequent delays, but is productive of constant and serious 
danger to the lives and limbs of the passengers, this meet- 
ing feels justified in emphatically protesting, on behalf of 
this community, against the seeming indifference of the 
railway boards, whose lines terminate in this city, to the 
safety, comfort, and convenience of the public.” 

The manager of the Manchester, Sheffield, and Lincoln- 
shire Company, anticipating the storm, and doubtless feel- 
ing where the weakest place lay, addressed a letter to the 
town clerk two days before the meeting, confessing the 
unsatisfactory state of the London-road station, but at- 
tempting to clear his company of blame, as he alleged their 
great desire to provide better accommodation had been 
frustrated by the other companies holding joint possession 
of the station with the Lincolnshire Company. The dis- 
graceful disputes that long raged there may afford some 
colour to this statement, and the more so as ever since their 
occurrence a good portion of the confined space which does 
exist there seems to have been rendered useless, It is 
alleged that the plans for settlement and — of 
the London-road station, in accordance with the Act of last 
session, have long been in existence, agreed to, and ready 
to be carried out by the Lincolnshire Company, but delayed 
by the London and North-Western. 

“An opinion exists that the improvement and enlarge- 
ment of existing stations is not enough, and that, to put 
the Manchester railway accommodation on a satisfactory 
footing, either the means of ready and perfect intercom- 
munication between the different lines must be secured, or 
a grand central station, common to all, erected. As Man- 
chester is already encinctured by a line of rai!way needing 
very little alteration to allow of constant trains running all 
round the city, and communicating with all the diverging 
lines, as well as putting down passengers at numerous 
street stations, it is suggested that this course be taken 
rather than that of a central station, and that all the ex- 
change traffic be managed at the Victoria when adequately 
enlarged. ‘This seems a ready and feasible plan, and 
withal economical, we imagine. It would secure perfect 
intercommunication between all the existing stations, and 
save passengers the annoyances now in the way of getting 
from station to station—annoyances we know practically to 
be not at all inconsiderable. And as none of the three main 
stations are far from the centre of the city, ordinary people, 
we imagine, would be satisfied with the accommodation it 
would secure. It is questionable, however, whether such a 
plan would quadrate with the notions of the Manchester 
men. A central station would be far more imposing, 
possibly more convenient, and altogether more in keeping 
with the magnificent way they have of doing things in 
Cottonopolis. A central station is seriously —— and 
Stevenson-square mentioned as the site. A deputation 
from the London and North-Western mentioned plans for 
extended and more central stations the company had under 
consideration, and offered a million towards the Stevenson- 
square project (!) if the corporation of the city would find 
another. ‘The corporation are evidently willing to help, 
though whether to the tune of a million remains to be seen. 

A strong feeling evidently pervades the Manchester mind 
that a good part of the evils they have to complain of are 
due to the influences of railway monopoly. Indeed it would 
be odd if any other conclusion were arrived at, for the 
absurdities into which railway companies do run in this 
direction are beyond parallel. It would be incredible, were 
it not a fact patent to all, that great commercial companies 
could defy all the broad principles of commercial policy as 
they do. The Manchester cure for this, so far as their own 
accommodation goes, is to have a power vested in the Board 
of Trade or in the municipality of the city to inspect the 
various railway stations, “ and to compel the different boards 
of these railways to afford such safe, decent, and reasonable 
accommodation as the public have a right to expect from 
parties holding a traffic monopoly and receiving the profits 
thereof.” 

Whatever shape the relief may take, it is quite clear now 
that things have arrived at the present pass something must 
be done, and done without delay, to meet the reasonable 
demands of the Manchester people. It would be in the 
highest degree impolitic, nay positively suicidal, for the 
companies to waste their time in squabbles when they have 
so much need to secure their interests by meeting the 
moderate and just demands of their customers for adequate 
and safe accommodation. 


EneGuisn Contractors in Napies.—The Naples correspondent 
of the Times says:—“ You will remember the mighty project of 
Ferdinand II. to unite the lakes of Lucinius and Avernus and admit 
the sea, thus to form a large harbour in which the Neapolitan navy 
was to ride in safety. Augustus attempted it and failed, but Fer- 
dinand II. hoped to be more successful. An English gentleman 
contracted for the works, and I understand has made considerable 
advances for carrying on the operations. On last Saturday, 
however, the works were stopped and the men paid off. The Go- 
vernment had become tired of the project, or were convinced of the 
impracticability of carrying it out; but, unwilling to assume the 
responsibility of stopping the works, threw the onus of it upon the 
contractor by stopping the supplies. It is not improbable, there- 
fore, that the British Government will receive the well-founded 
complaints of another Englishman against the bad faith of the 
Neapolitan Government. ‘Two other nctorious cases have already 
been laid before the Foreign-office within the last five years.” 

GREAT SOUTHERN AND WEsTERN.—The report of the directors 
of this company states that the total traffic receipts for the half 
year ending the 31st of December last amounted to £191,065, and 
for the corresponding half of 1858 to £173,390, showing an increase 
of £17,675. The net surplus revenue for the half year amounted 
to £107,873, out of which the directors recommend a dividend at 
the rate of 5 per cent. per annum on the consolidated stock of the 
company, leaving £25,900, of which they proposed to place £20,000 
to the credit of the reserve fund, and to carry £5,900 to the credit 
of the next half year’s account. The report of Mr. Lefanu, the 
engineer, stated that the Mallow and Fermoy line could be opened 
for traflic on or before the 1st of May next, the permanent-way on 
13 out of a total of 17 miles in length having been laid. The capital 
account showed that £4,712,062 had been received, and £4,733,301 
expended, leaving a balance against the company of £21,239. The 
revenue account for the half year ending 31st December last showed 
that £195,267 had been received, and £70,462 expended in working, 
and £28,815 paid for interest on loans, leaving £107,873, as above. 








THE THETIS—ROWAN’S ENGINES. 


Ir has been known to scientific men and practical engineers forsome 
time that a new principle has been developed and applied to marine 
engines. Its promoters have said that it is destined to revolutionise 
steam navigation, and they have, it is understood, brought it with 
no want of success under the notice of Government. But the 
determined to wait for no official assistance. They went to wor' 
independently, titted up the Thetis, a screw-steamer of 355 tons 
register, with the new machinery, and plied with indubitable success 
between Glasgow and Liverpool. The Ihetis has been chartered by 
the London and Mediterranean Steam Navigation Company, and 
left the London Docks on Saturday morning, at eleven o'clock, on 
her first long voyage. 

It may be as well, before detailing the 
down the river, to describe the new patented arrangement of marine 
machinery. The expense of, and difficulty in obtaining, fuel for 
steamships has long attracted the attention of the engineering world, 
and when a gentleman declares that by means of his invention a 
saving may be made of 75 per cent. to 80 per cent. of coal, his 
contrivance deserves some attention. 

The engines of the Thetis are combined high and low pressure, 
the boilers strictly tubular and cellular, thus exposing a very small 
“rending,” and at the same time an immense heating surface in a 
very limited space. ‘The steam being worked highly expansively is 
condensed by a surface-condenser, and is returned to the boilers to 
be re-formed. The slight waste in working is supplied by a small 
and very efficient separate distilling apparatus. By this means care 
is taken that no salt water enters the boilers, consequently no 
deposit on or deterioration of surface can take place, as in ordinary 
engines. The steam in the surface dj is 1 in the 
interior of the tubes, which are kept quite free from deposit of earthy 
matter by the patentee, Mr. J. M. Rowan’s peculiar arrangements. 
The expansion and contraction of the tubes are also fully provided 
for, so that derangement from any of the causes which have hitherto 
impaired the efticiency of surface-condensers is most unlikely— 
almost impossible—to occur; and if by any mishap it should do so, 
all the parts are most accessible, and the inconvenience is readil 
rectitied. The machinery is the same with which all the experi- 
ments were conducted, and has been altered and re-altered until ite 
sightliness is in some degree diminished. It can consequently be 
scarcely regarded as a fair specimen. The patentees intend that 
future machinery on this plan will present a like appearance with 
the usual engines to the ordinary observer. ‘There can, however, be 
no question of the efliciency of the present motive pgwer, and 
although necessarily obliged to proceed but slowly down the river, 
its performance surprised and delighted all on board. The vessel is 
of 100 nominal horse power, and the consumption of coal at an 
actual working of about 240-horse power fell considerably short of 
3cwt. per hour, very little smoke proceeded from the furnace, and 
the engines worked without the slightest jar, while the smooth 
action of the screw was the subject of general remark. The pressure 
between London and Gravesend was trom 80 1b, to 90 1b., and very 
steady. At the same time that the Thetis left the London Docks the 
Black Prince, also bound for Genoa and the Mediterranean ports, a 
screw-vessel of nearly the same tonnage and of a similar horse 
power, was hauled out of the St. Katherine Docks; the speed of the 
vessels was pretty much alike, now one a few yards ahead, now the 
other; each carried nearly the same amount of cargo, but the Prince 
was burning at least 12 cwt. to 14 cwt. per hour, while the consump- 
tion of the Thetis was as above stated. Between Erith and Graves- 
end the vessels were neck and neck, and the pilot of the Black 
Prince, in endeavouring to “shave the shore,” brought her into 
collision with a barge, carried away its mast, sail and all, as well as 
the port side of her own mainyard; the shock nearly threw her on 
shore, and she brought up at Gravesend for repairs. The public will 
wait with considerable anxiety for the account of the arrival of 
these steamers at Genoa, well matched as they appear to be, and each 
representing a principle in marine engineering. Even should the 
Thetis be beaten, which is by no means anticipated, her slight 
consumption of coal, joined to the economy in the working of the 
engines, will be suflicient to prove the value of this admirable inven- 
tion. Judging from the present success of this experimental v 
the world is justilied in looking forward to a total change in the 
organisation and working of our steam marine.—Morning Herald, 
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Tue Great Merropoirran Sewer.— The great metropolitan 
sewer is about to be commenced in the Stratford district, and during 
the last three months from 40 to 50 navvies have been ascertaining 
the nature of the soil between Stratford and Barking-creek. Lon- 
don blue clay is found on an average 16 ft. below the surface, but 
in some places it lies from 20 ft. to 27 ft. deep. In the vicinity of 
Barking-creek there is a tine gravelly soil, and deposits of shells 
which have been discovered lead to the conclusion that in a remote 
antiquity the district was covered by the sea. 

Lasour 1 Vicrorta.—The misunderstanding and bad f 
between the contractors for the Sandhurst line of railway and the 
masons have been rather increased than lessened by the explanations 
and mutual recriminations that have been laid before the public since 
the commencement of the strike ; and, indeed, after carefully weighing 
the statements on either side, it is difficult to see exactly where the 
fault lies. Messrs. Cornish and Bruce accuse the masons of tyran- 
nous conduct towards them in using their power as an associated body 
to insist on, and in several instances to enforce, unreasonable demands ; 
and the society of masons totally deny the charges, and in turn 
accuse the contractors of breaking faith with them on all possible 
occasions, and of endeavouring to overreach them by needless 
delays, under false pretences, so as to have little work done pending 
the arrival of the German masons. ‘These men were, of course, sent 
for to effect a reduction in the cost of the particular kind of work in 
question, and now that their capabilities have been proved, the 
masons deny that such will be the result, even if the original agree- 
ments are adhered to. They are slow workmen, and will not be put 
out of their way; and the style of their work is bad—so that the 
same amount of money will command more and far better work 
from an English than from one of these German masons, even 
though the latter be paid at a higher rate for fewer hours, So say 
the society of masons, and, acting on this belief, they are not in- 
clined to abate their demands one jot; and how the strike will ter- 
minate it is diflicult to foresee, as the contractors have less profit on 
the masonry than on any other description of work done on the line, 
and may possibly not be sorry to have a valid or plausible excuse 
for not proceeding vigorously with the stonework of this. In their 
last progress report the Executive Council of the Eight Hours Labour 
League, state that they had done all in their power to bring about 
an amicable settlement of these and other disputes between em- 
ployers and their workmen, as a right understanding and full em- 
ployment would tend to the furtherance of their main object here 
and throughout the whole of the Australian colonies. Whatever rule 
may be adopted on the railway works generally, certain it is that 
the influence of the league is extending in other directions, and that 
the eight hours’ movement has been gaining strength since its late 
revival. Excepting the smaller section, embracing tradesmen and 
mechanics, the tone of the labour market has vastly improved during 
the last few weeks. Useful men of all kinds are now at a premium, 
Even the farmers are, this season, obliged to look for mowers and 
reapers, instead of turning them away from their doors, as they had 
to do last year. A man has now but to show his capability at any 
sort of harvest work, and he may secure a permanent engagement 
for the season at an advanced rate of wages. Domestic servan 
both male and female, are also in greater request, and the supply 
the latter has been lately so insufhcient that registry-oflice keepers 
are unable to fulol the orders given them. Eflicient female servants 
of good character always have been scarce and diflicult to be met 
with; but now the superabundance of rough, untrained country 
girls has disappeared, and we are threatened with a repetition of the 
old state of things, and anabsolute dearth of female servants of even 
the least desirable kind. This phase of the labour question is not 
very consolatory, but it is a satisfaction to see the labouring part of 
the population at full employment again.— Melbourne Argus, 
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Grants of Provisional Protection for Six Months. 

2400. Joun TaLBor Pitman, Gracechurch-street, London, ‘‘ A method of 
clearing the bed of rivers.”—A communication from William Kennish, 
New York, U.8S.—¥Petition recorded 21st October, 1859 

4. Henry Anprew Dewar, Union-street, Aberdeen, N.B., ‘‘ Improvements 
in moulding or applying india-rubber as the basis of artificial teeth, and 
in apparatus for the same.”— Petition recorded 2nd January, 1860, 

81. WitttaM Henry Oncuard, Hatton-garden, London, ‘* Improvements in 
dressing millstones for cleaning all kinds of small grain having a husk or 
hull.”—A communication from Henry Darling, New York, U.8.—Jetition 
recorded 12th January, 1860. 

138, WitL1aM Dawgs, Compton, Staffordshire, ‘‘ Improvements in the ma- 
nufacture of metal shoes for beasts of draught and burden, and in the 
machinery or apparatus to be used in such manufacture.”—/etition re- 
corded 19th January, 1860. 

196. Septimus Bearpmore, Albion-street, Hyde-park, London, “ Improve- 
ments in electric telegraphs.” ; 
200. JouN INGHAM and Groroe HincuLirre, Bradford, Yorkshire, ‘‘ An in- 
strument or apparatus to facilitate and simplify calculations, and parti- 
cularly ada; toh for computing the weights of cotton warps, applicable 
also for woollen and worsted warps, and warps of other fibrous substances.” 

— Peéitions recorded 26th January, 1860. 

205, MAaGLomRE OLIVIER DAMMANN, Queen’s-road, Haverstock-hill, London, 
* An apparatus with chemical process producing fumigations for the cure 
of the gout, rheumatisms, nervous debility, and disease of the skin.”— 
Petition recorded 27th January, 1860. 

242. Georek ALBEMARLE Cator, Selby, Yorkshire, ‘‘ Improvements in 
machinery for preparing flax, hemp, and other vegetable fibrous sub- 
stances, for scutching, or other manufacturing processes.”—Petition re- 
corded 30th January, 1860, 

244. ABRAHAM RirLky, Bridge-street, Blackfriars, London, ‘* The applica- 
tion of the shavings, parings, and refuse of hides and leather to a new 
manufacture, and in the process and mode of treating or operating the 
same, in order to produce the said new article or fabric.” 

246, GkoxGk Samiti, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in monu- 
ments, fountains, lamps, letter-boxes, urinals, and such like ornamental 
and public erections in cast-iron.” 

248. ALFRED AUGUSTUS LaRmuTH, Salford, Lancashire, ‘‘ Certain improve- 
ments in ‘ healds,’ employed in looms for weaving.” 

250. WittiaAM Epwarp Newton, Chancery-lane, London, “ Improved ma- 
chinery for cutting dovetails.”.—A communication from Thomas Haley 
Burley, Charles Henry Phelps, and William James Lowerra, New York, 





254. Epmunp WALKER, London-strect, London, ‘‘ Improvements in wind- 
lasses.” 

256. FERDINAND Jossa, Sunderland, Durham, “‘ Improvements in the ma- 

nufacture of sal ammoniac from small and refuse coals, and from the gas 

1 in the facture of coke."—/'clitions recorded 3lst January, 





1860. 
258. Tuomas Hitt, Heywood, Lancashire, “ Improvements in steam boilers.” 
262. Gustavus PALMER HakvinG, Belleville, Paris, “‘ Improvements in hats 
and similar coverings for the head.” 
264. Joun WiLtiaM Mattuews, High-street, Poplar, Middlesex, ‘‘ An im- 
provenicat in the manufacture of hats.”—Petitions recorded ist February, 
860 


1860. 

267. AnpieL Hawkins, Hatton-garden, London, “ Finishing machine- 
wrought wood carvings, and also for finishing certain wood carvings rough 
hewn or cut by hand-labour.” 

269. Louis JuLIEN Bieruon, Tours, département d’Indre et Loire, France, 
“‘An improved press for the compression of bricks, tiles, and similar 
articles of either piastic or other suitable compressible materials.” 

oo, Yuus, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in steam 

ilers.’ 

271. Joun ReyNnoups, St. James’-road, Holloway, London, ‘‘ An improve- 
ment in constructing an endorsing, printing, and stamping press.” 

273. WILLIAM FITZGERALD, Fleet-street, London, ‘‘ The production of bands 
or strips for application on petticoats and similar ornamental purposes.” 
274. Tuomas RoutLepes, Eynsham Paper Works, near Oxford, ‘* lmprove- 

ments in the manufacture of paper.” 

277. Wituiam Henry Toot, Spring-terrace, Wandsworth-road, Surrey, 
“Improved machinery or apparatus to be employed in the manufacture, 
melting, or refining of iron and steel, and in the manufacture of puddled 
steel and wrought-iron.”—Petitions recorded 2nd February, 1860. 

279. Leon PizRRE Bakke, South-street, Finsbury, London, “ Certain im- 
provements in steam boilers.” 

= ALEXANDER Watkins, Strand, London, “ Improvements in time- 

eepers, 

281. James Haren, Wilson-street, Belfast, Ireland, “ Improvements in 
roving frames,” 

282. WALTER Howes, and WILLIAM Burky, Birmingham, * A new or im- 
proved method of attaching lamps and whip sockets to carriages.” 

“= — Haut, Blackburn, Lancashire, ‘‘ Improvements in sewing ma- 
chines,” 

284. THOMAS BLACKBURN and MARK Know xs, Blackburn, Lancashire, ‘ Im- 
—- in beams for warping, sizeing, and dressing, and weaving ma- 
chines,’ 

285. Ropert ApaMs, King William-street, London, “ Improvements in 
breech-loading guns and in making up cartridges for the same.” 

287. WittiamM LokBero, St. Mary-at-Hill, London, ‘A new or improved 
method of employing tan or spent bark for chemical purposes.” 

288. RupotrH BopMek, Thavies-inn, Holborn, London, “ Improvements in 
machinery for converting into down or fibres, capable of being spun, the 
remnants or cuttings or other waste pieces of silk or other fabrics,”— 
communication from Charles Luvandoski, Paris. 

289, WitLIAM Epwakp Newton, Chancery-lane, London, ‘“ Improvements 
in piston packing.”—A communication from Charles Lowery, Brooklyn, 
and Horace Alorf%o Miller, New York, U.S. 

290. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ An improve- 
ment in the manufacture of iron, and in furnaces to be employed therein.” 
—A communication from Ernest Tourangin, Paris. 

291. RicuaRD ARCHIBALD BRoomaN, Fleet-street, London, “An improve- 
ment in tanning.”—A communication from Laurent Rocher, Saumur, 
France.— Petitions recorded 3rd February, 1860. 

293. Jacon GroGHKGAN WILLANS, Clarence-place, Belfast, Ireland, “ Im- 
provements in the manufacture of soda,” 

295. ANDREW KeRR, Newton-heath, near Manchester, “Improvements in 
jacquard machines,” 

296. Junius Gustay Danks, Kingsland-road, London, “ Improved filtering 
compositions, and improvements in filtering vessels and apparatuses.” 

297. Eowarp WitLs Uren, Hoomeavy-Meavy, Devonshire, ‘ Improvements 
in a rotary steam engine.” 

298, PATRICK ROBERTSON, Sun-court, Cornhill, London, “ Improvemeuts in 
brewing beer, ale, and porter, also in separating brewers’ worts from 
grain and beer, ale, and porter from yeast and other matters, and also in 
apperatus used for these and like purposes,” 

800. Francois Lesravin, Paris, ‘An improved mode of manufacturing 
a. and other similar articles in glass or crystal, of a rounded 
orm.” 

30). CHARLES THRODULR LauNay and AvGuUSTR MARIE ALEXANDRE DoMINE 
DE VERN&z, Paris, “ An improved valve or cock for regulating or stopping 
the passage of gas, steam, water, or other fluids.” 

302. CuarLes THKopULE LauNay and AUGUSTE MARIE ALKXANDRE DOMINE 
Dé VERNRZ, Paris, “ An improved apparatus for carburating hydrogen or 
other gas for illuminating purposes.” 

303. Joszrn INcuLry, Birmingham, ‘ Improvements in propelling cmal 
boats and other vessels.” 

$05. Joun Bircu, Duren, Prussia, “ Improvements in the constructior of 
smoke-consuming furnaces.” 

306. ALFRED Vincent Newton, Chancery-lane, London, “ An improved 
construction of combination steam-gauge.”"—A communication from E, 
G. Allen, Boston, U.S. 

307, ALFRED Vincknt Newton, Chancery-lane, London, ‘“ An improvement 
in the construction of ships’ stoves.”"—A communication from George 
Alexander New, New York. 

308, Jonn Suitu, Birmingham, “ Improvements in the manufacture of 
handles or knobs for sticks, umbrellas, and parasols, for swords, knives, 
forks, and other articles of cutlery, for pistol butts and small arms, stocks, 
and for other similar articles.” 

309. Joun Situ, Birmingham, “Improvements in the manufacture of 
furniture for doors and drawers, bell levers, curtain tand, cornice pole, 
and lamp and chandelier enrichments, and the ornamental part of other 
similar articles,”— Petitions recorded 4th February, 1860, 

312. Joun Wairrnnxad Watton, Esther-cottages, Ponder's End, Middlesex, 
“ Improvements in rifles and other small fire-arms.” 

313. ALFRED Vincent Newton, Chancery-lane, ‘* An oa ee in laying 

& submarine electric telegraph cables.”—A communication from James Bell 
Alexander, New York. 

814. ALFRED Vincent Newton, Chancery-lane, London, “An improved 
mode of producing certain compounds of lead.”—A communication from 
Ferdinand Feist Mayer, New York. 

315, WitttaM McNaveut, Rochdale, Lancashire, “‘ Improvements in steam 
engines, and in apparatus connected therewith.” 

316. Cart Heinrich Rosckyer, Marsh-street, Bristol, Somersetshire, ‘‘ Im- 
provements in the construction of millstones for grinding.” 

$17. Tuomas Tye and CuaRLes WILLIAM ANDREW, Brixton-road, Surrey, 
** An improved method of trapping sinks, especially adapted for kitchen 
and scul sinks in domestic dwellings to prevent escape of noxious 


effluvia therefrom,” — Petitions recorded 6th February, 1860. 





331. GrorGs Jenkins, Tyne-cottage, Hanwell, Middlesex, ‘‘ The application 
of the dovetail joints in iron or other metal to wooden bedsteads, couches, 
sofas, and other such like articles of furniture, together with metallic 
sides, ends, and laths securely fixed thereto by means of the dovetail 

joints.” 

ssh. WiLuiaM Wain, Copenhagen, Denmark, ‘‘ Improvements in steam 
engines, and in apparatus for superheating steam.” 

335. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Improvements 
in obtaining motive power and in the machinery or apparatus employed 
therein.”—A communication from Jean Joseph Etienne Lenoir, Paris. 

337. WiuL1aM Pippine, Borough-road, Southwark, Surrey, “‘ Improvements 
in needles.” 

339. WituiaM Beard, Cannon-street West, London, ‘‘ Improvements in 
adapting beadwork and buglework to harness and whip handles.” 

341 5 om EmiLe Duranp, Paris, ‘‘ The manufacture of poppy paper.” 

343. WitLIAM Epwakp Newton, Chancery-lane, London, ‘* Improvements 
in rails, rail supports, and fastenings, and the nut fastenings of rail-bolts 
for the permanent-way of railroads.”—A communication from George 
Willard Reed Bayley, Brashear, Louisiana, U.S. 

345. Joun Lanororv, Orzen-street, Nottingham, and CHARLES CHESTER, 
Bloomsgrove, Radford, Nottinghamshire. ‘“‘ Improvements in cooling 
liquids,” — Petitions recorded 8th February, 1860. 


Inventions protected for Six Months by the Deposit of a Complete 
8 cation 


396. SamugL Coprinc, Tokenhouse-yard, London, “‘ Improvements in the 
manufacture of coffins.”.—A communication from John R, Cannon, New 
Albany, U.S.—Deposited and recorded 14th February, 1860. 





Patents on which the Stamp Duty of £50 has been Paid. 

425. FREDERICK Henry Sykes, Cock-street, Piccadilly, London.—Dated 13th 
February, 1857. 

442. ARCHIBALD SMITH, Prince’s-street, London.—Dated 14th February, 
1857. 

464. Harpy Barser, Belgrave, Leicestershire.— Dated 17th February, 1857. 

472, Jacob GREEN, Philadelphia, U.S.—Dated 18th February, 1857. 

491. Henry Youne Daxracorr Scort, Brompton Barracks, near Chatham, 
Kent.— Dated 19th February, 1857. 

499, Joun Combe, Leeds, Yorkshire.— Dated 20th February, 1857. 

468. Ropert BARLOW CooLey, Nottingham.—Dated 17th February, 1857. 

547. WiLLIAM Woop, Monkhill House, near Pontefract, Yorkshire.—Dated 
25th February, 1857. 

548. WiLtiAM Woop, Monkhill House, near Pontefract, Yorkshire.—Dated 
25th February, 1857. 

577. EpwakD MuCKLow, Bury, Lancashire.—Dated 27th February, 1857. 

488. Tuomas CLAYTON, Manchester.—Dated 19th February, 1857. 

479. Davip CukeTHaM, Rochdale, Lancashire.—Dated 18th February, 1857. 

502. WILHELM Zipsea and JOUANN PETER KLEIN, Biala, Galicia, Austria.— 
Dated 20th February, 1857. 


Patents on which the Stamp Duty of £100 has been Paid. 

437 Wricut Jones, Pendleton, L hi Dated 21st February, 1853. 

421.CHARLES Watt, Selwood-place, Brompton, and Hueu Buresss, Grove- 
terrace, Kentish Town, London.—Dated 17th February, 1853. 











Notices to Proceed. 
2293. Joun Broveu, Birmingham, ‘‘ An improved waterproof dress for pro- 


tecting and saving life at sea, or in other situations where a waterproof | 


dress may be required, as also in the apparatus to be attached to or used 
with the same, for assisting the wearer to hoist or make signals by night 
or by day, and to inflate, propel, and guide or direct himself as desired, 
the waterproofing principle of which being also applicable to other useful 
purposes,” — /’etition recorded 8th October, 1889. 

2297. JOHN SPALDING Parritt, Boulevart de Strasbourg, Paris.—“ A regis- 
tering nautical velocimeter for measuring the speed of ships and also of 
currents of water.” 

2298. JoserH BENTLEY and HERMANN JAMES SILLEM, Liverpool, “‘ Improve- 
ments in breech-loading fire-arms and the hinery for f ing 
projectiles for small arms.” 

2300. Tuomas KNowLks and JAMES KNOWLES, Manchester, and ARTHUR 
Rige, Chester, ‘* Improvements in machinery or apparatus for shaping, 
cutting, punching, and drilling metals, which improvements are also 
applicable to presses.” —/’etitions recorded 10th October, 1859. 

2326. EpWARD HENRY TayLok, Rubicon Works, Saltney, Cheshire, ‘* Im- 
provements in apparatus applicable to the permanent-way of railways.” 
2327. CHARLES HENRY SOUTHALL, Blackburn, Lancashire, ‘* An improved 

apparatus for making and finishing boots and shoes.” 

2330. HENRY Brigut, Sandwich-street, Burton-crescent, London, ‘ Im- 
provements in machinery or apparatus for navigating the air.”—/etitions 
recorded 12th October, 1859. 

2345. JAMES Jack, Liverpool, ‘‘ Certain improvements in steam engines and 
boilers for marine and land purposes,”—Petition recorded 14th October, 

859. 





2355. JosepH EcuArD, Paris, ‘‘ Improvements in machines and apparatus 
for ploughing and sowing.”—A communication from Mr. Estlinbaum, 
Rue de Bondy, Paris. 

2360. Joun ELbER, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in steam 
and other engines.” —Petitions recorded 15th October, 1859. 

2370. JaMKs ‘lHOM and ANGUS KENNEDY, Glasgow, Lanarkshire, N.B., 
“Improvements in looms for weaving.”—Petition recorded 17th October, 
1859. 

2378. ALEXANDER WILLIAM WILLIAMSON, University College, ‘* Improve- 
ments in obtaining extracts from poppies. "—/etition recorded 18th October, 


2396. JouN BrucksHaw, Longslow, Henry BrucksHaw, Hinstock, and 
WILLIAM Scott UNDERHILL, Newport, Salop, *‘ Improvements in machi- 
nery for elevating grain or other similar substances.” 

2307. WILLIAM WARNE, JAMES ARCHIBALD JAQuES, and JouN AMERICUS 
Fansuaws, Tottenham, Middlesex, ** Improvements in the manufacture 
of elastic hoops or bands, and other analogous elastic articles applicable 
to various parts of ladies’ and gentlemen's wearing apparel, and in the 
machinery employed in such manufacture.”—Fetitwus recorded 19th 
October, 1359. 

2404. James Hopason, Liverpool, ‘Improvements in building ships and 
vessels,” — Petition vecorded 20th October, 1859. 

2409. Joun 'TaLBor Pitman, Gracechurch-street, London, ‘‘ A method of 
clearing the bed of rivers."—A communication from William Kennish, 
New York, U.S,—Petition recorded 21st October, 1859. 

2430. Ropgert SeaGkr, Peter-street, Ipswich, ** Improvements in compounds 
of india-rubber and gutta-percha.” — Petition recorded 24th October, 1859. 

2433. H&NRY SHEPHEKD Rosser, Upper Phillimore-gardens, Kensington, 








218. ALEXANDER GRAY, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
power looms.”—Petition recorded 28th January, 1860. ? 
246. GEoRGE SMITH, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
monuments, fountains, lamps, letter-boxes, urinals, and such like orna- 
mental and public erections in cast-iron.”—Petition recorded 31st January, 


1860. 
270. Joun Yue, Glasgow, Lanarkshire, N.B., “‘ Improvements in steam 
boilers.”—Petition recorded 2nd February, 1860. 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 





List of Specifications published during the week ending 
- 17th February, 1860. 
2654, 3d.; 1542, 5d. ; 1643, 6d. ; 1644, 3d.; 1645, 3d.; 1646, 3d. ; 1647, 
1ld. ; 1648, 6d. ; 1649, 3d. ; 1650, 3d- ; 1651, 3d. ; 1652, 7d. ; 1652, 3d. ; 1654, 


1s. 1d. ; 1661, 6d. ; 1662, 2s. 6d. ; 1663, 3d. ; ; 
1667, 3d. ; 1668, 10d. ; 1670, 1s. 11d. ; 1671, 11d. ; 6d. ; 1673, 3d. ; 1674, 
4d. ; 1675, 3d. ;_ 1676, 3d. ; 1677, 3d.; 1678, 6d. ; 1679, 3d.; 1680, 3d. ; 1681, 
10d. ; 1682, 7d. ; 1683, 18. 5d. ; 1684, 7d. ; 1685, 3d. ; 1687, 7d. ; 1688, 3d. ; 
1689, 5d. ; 1690, 6d. ; 1698, 9d. 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 6s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patenis. 


Crass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Sc. 
1780. W. E. Newron, Chancery-lane, London, ‘‘ Metal cylinders." —A commu- 
nication.” —Dated lst August, 1859. 

This invention has for its object the production of cylinders of iron in one 
piece, suitable for the construction of steam boilers, whereby the necessity 
for rivetting plates together for that purpose isavoided, and greater strength 
and durability are obtained. For this purpose a small cylindrical pile of 
iron is first produced, and bung upon a shaft or mandril having a somewhat 
smaller diameter than the interior of the pile. Above this shaft, and set at 
right angles thereto, is mounted a roller, which is cylindrico-concave longi- 
tudinally, this roller being adjustable vertically so as to be capable of being 
brought down with any required degree of pressure upon the metal to be 
operated upon. The shaft or mandril upon which the metal pile to be 
operated upon is hung has an endway reciprocating movement imparted to 
it by a suitable arrang to hinery ; it will, therefore, be understood 
that, by this motion, the metal will be subjected throughout its length to 
the laminating action of the roller above, and will thereby be rolled to the 
required degree of thinness, thus consequently producing a cylinder of any 
required size. In order to bring all parts of the circumference of the metal 
successively under the action of the laminating roller, the shaft or mandril 
upon which it is mounted may be rotated to the extent required at every 
traverse of the roller, or at any other desired interval, by means of a hand- 
wheel or any other suitable contrivance.—Not proceeded with. 

1781. W. E. Newton, Chancery-lane, London, “‘ An improvement applicable to 
salinometer-cases for steam boilers.” —A communication.—Dated ist August, 
1859. 











This invention consists in the employment, in combination with a salino- 
meter-case, of a cylindrical or other conveniently shaped vessel, so applied 
and provided with passages, that the water may pass through this additional 
vessel on its way from the boiler to the salinometer-case, and thereby be 
prevented from arriving in the latter in a state of ebullition. The saltness 
of the water can by this means be accurately tested, and the liability to 
breakage of the gauges is much reduced, and the danger of scalding the 
engineer entirely obviated. 

1786. B. Donkin, Bermondsey, Surrey, “ Improvements in and in connection 
with slide and other valves.” —Dated 2nd August, 1859. 

This invention has for its object the obtainment of a more gradual admis- 
sion and exit of steam or other fluid through the parts of a steam or other 
engine, and this the patentee obtains, First, by forming the passages through 
the valve each of a narrowed or tapered form, so that, when the passage into 
or from the port is at first opened, the steam shall not pass through the 
whole breadth of the port, but through a small portion of the same only, 
that portion gradually increasing as the valve advances or recedes. Instead 
of the passage through the valve being shaped as before described, the 
cylinder-ports themselves may, in some cases, be so shaped for the same 
purpose ; or both valve passages and the ports may be so shaped. Secondly, 
he places slides, worked by a right and left-handed screw-threaded spindle, 
upon the back of the valve, and forms the passage through the back of the 
valve in the same manner and for the same purpose as already described in 
reference to the passage in the front or face of the valve. By means of this 
arrangement he is enabled to regulate the admission of steam in such 
manner as to adjust it to the varying velocities of the piston, and also to 
cut the steam off at different parts of the stroke whilst the engine is in 
motion. The improvements are applicable, in whole or in part, to steam 
engines, water engines, meters, and all other like machines. 


1792. T. P. Fay, Liverpool, ‘‘ Motive power.”—Dated 3rd August, 1859. 

The object of this invention is to obtain a multiplying power whereby one 
man may raise a weight of many tons; the saine power may also be applied 
to many purposes where rapidity of motion is required, and is effected in the 
following manner :—Upon a given shaft is cut a screw, either right or left- 
handed, or both, according to the motion required to be obtained ; a metallic 
dise or wheel is formed with a semicircular groove around its periphery, in 


| which is cut a female screw, corresponding in pitch with that of the male 
| screwed shaft. This shaft ismounted on suitable bearings, and the metallic disc 


London, ‘Improvements in electric telegraph cables and in the mode of | 


obtaining signals.”—etition recorded 25th Uctover, 1859. 


2443, WiLLiam CLARK, Chancery-lane, London, *‘ Improvements in the | 


preparation and application of baths or bathing media, and in apparatus 
employed therein.” —A communication from Emile Muller, Paris. — Petition 
recorde + 261k Uctober, 1859. 

2455. CHARLES StEVENS, Welbeck-street, Cavendish-square, London, ‘‘ A 
machine for scouring and polishing floors and decks of ships.”—A com- 
munication from Jean Jacques Monnié, Paris,—J/etition recorded 27th 
October, 1859, 

2459, WitLiaM Spence, Chancery-lane, London, ‘* An instrument for taking 
and registering deep sea - ication from Thomas P. 
How, Browiway, New York. 

2493. Rospert Dg Bary, Finsbury-square, London, ‘‘ Improvements in 
machinery for the manufacture of cigars.”"—A comzunication from 
Julius de Bary, Offenbach,—/etitions recorded Let November, 1859. 

2556. Joun TeNwick, Clarendon-street, Portsmouth, Hampshire, ** Improve- 
ments in the construction of street gutters.”—/eition recorded 10th 
November, 1859. 

2557. JaMES DonaLp and Peter SMitH, Johnstone, Renfrewshire, N.B., 
‘Improvements in apparatus for raising and for extracting liquids.”— 
Petitwn recorded 15th November, 1859, 

2800. Rupotri HeiLMAN, Manchester, ‘‘ The preparation of a new colour 
called * Azaleine,’ and its application to dyeing and printing.”—A com- 
munication from Jean Gerber Keller, Mullhouse, France.— Petition re- 
corded 10th December, 1859. 

2814. Joun Ropert Breckon, Darlington, and Rosert Dixon, Crook, 
Durham, “ Improvements in the construction of coke ovens.”—Petition 
recorded 12th December, 1859. 

2851, BARTOLOMMEO PREDAVALLE, Bl -street, ‘y-square, 
London, ** Improvements in producing or obtaining motive power.”— 
Petition recorded 15th December, 1859, 

49. James Bowygr D’Arcey Bouton, Usk, Monmouthshire, * Improve- 
ments in slide valves.” - Petition recorded 7th January, 1860, 

lly. Davip Francois Louis Rucner Jacop Vonwituer, and FREDERICH 
SEILER, Paris, “‘ An improved rotatory machine, to be used as a water- 
wheel steam engine or pump, and for transmitting at any distance motive 

wer.” —elition recorded 17th January, 1860, 

130. WitLtaM Watson Hewitson and BanxJaMin WALKER, Leeds, Yorkshire, 

**Improvements in steam hammers.”— Petition recorded 18th January, 
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1860, 

197. WitLIaM Brinpviey, Queenhithe, Upper Thames-street, London, “ Im- 
provements in the manufacture of paper-board, known by pape ers 
as ‘middles,’ extensively used in the manufacture of boxes.”— Petition 
recorded 26th January, 1860, 

205. Macuorre OLivirR DaMMANN, Queen’s-road, Haverstock-hill, London, 
“An apparatus with chemical process producing fumigations for the cure 
of the gout, rheumatisms, nervous debility, aud disease of the skin,”— 
Petition recorded 27th January, 1860. 


provided with a shaft in its centre; upon this last-mentioned shaft may be 
fixed a large spur-wheel working intoa pinion with a screwed shaft attached, 
the said screwed shaft —- in another female metallic disc mounted 
upon a shaft, upon which is also another large spur-wheel working into a 
pinion upon whose shaft is cut another screw, and so on until the required 
power is gained ad infinitum. The — thus gained is as follows :—On 
motion being given to the first shaft by means of a winch-handle or other 
means, it transmits a power of 150 times more than that applied in the first 
instance to the disc. It will be easy for any person acquainted with 
mechanics to calculate the increase of power from one shaft to another to 


| obtain the power required.—Not proceeded with. 





1798. J.Horton, Handsworth, Stu ffordshire, * Water-gauge for steam boilers.’ 
—Dated 4th August, 1859. 

This invention consists of a metal tube opening into the boiler in the same 
way as the ordinary glass gauge. Openings are cut at intervals in the said 
metal tube, which said openings are filled with glass, pebble, or rock 
crystal, mica, or other transparent substance capable of bearing the requisite 
heat and pressure. The height of the water is readily seen through the 
said openings 
180%. B. Twrepy, Utrecht, ‘*‘ Consuming smoke.” —Dated 5th August, 1859. 

According to this invention an iron plate of a half round or flat shape, of 
the length of 20 in. (or any other length to suit the different furnaces the 
invention may be applied to), is to be fixed at the top part of the engine fire- 
door leading into the fire-box, at an angle of 45 deg. (or other angle to suit 
the different sized fire-boxes or furnaces to which the invention may be 
applied), by means of which a current of down cast air will be produced, and, 
with the aid of a ventilated or trellaced fire-door, the same may be regulated 
and increased ; and this, on coming in contact with the smoke, will cause 
the same to descend on the fire and there be consumed. The invention 
cannot be described without reference to the drawings.—Not proceeded 
with, 





Crass 2.—TRANSPORT. 
including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 

ness, &C. 

1773. P. M. Parsons, Arthur-street West, London Bridge, ‘‘ Switches and 
crossings of railways.”— Dated 30th July, 1859. 

In constructing switches according to this invention the tongue rails are 
connected with the main rails by means of brackets or angle-pieces ; these 
are attached to the rails on each side so as to form joints on which the 
tongue rails turn, and the brackets or angle-pieces, resting on the sleepers, 
also serve to support the tongue rails. In order to connect the brackets or 
angle-pieces to the main rails and the tongue rails, or form the joints on 
which the tongue rails turn, right and left-handed screws are employed. In 
constructing railway crossings according to this invention, the point rail is 
made of steel, or wrought-iron steeled on the surface ; the steel which it is 
preferred to employ, on account of cheapness, is that which is produced 
directly from cast-iron, by removing from it a portion only of its carbon, 
but any kind of steel, wrought or rolled to the required section, may be 

The point rail and the wing rails are secured together by right and 
left-handed screws passing through the whole. The wing rails are made of 
the ordinary double-headed form, except that, opposite the point where the 
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of the wheels do not come in contact with them, they are made 
square on the inner edge of the table or head, in place of being rounded off 
at this edge as is ; thus a greater surface is obtained to support the 
wheels in passing the points. The invention cannot be fully described 
without reference to the drawings. 
1783. J. C. ASHWELL, Dorchester-street, New North-road, London, ‘‘ Wheels 
for railway and other carriages.”—Dated 2nd August, 1859. 

This invention consists in the application of auti-triction or auxiliary 
wheels t» railway and other carriages. Instead of the ground wheel running 
loose upon the axle, as is usual, the wheel and axle may be firmly united, 
and the anti-friction or a wheels may be affixed to the springs of the 
carriage, and the whole attached to the frame thereof, when the anti-friction 
wheels will rest on the fixed axle (or they may rest on the box of the 
ground wheel, where a loose axle is used), the result being that a con- 
siderable increase in the leverage of the wheels is obtained, together with a 
great reduction of friction.—Not proceeded with. 


1794. J. H. Puipson and W. A. Watson, Birmingham, ‘“‘ Lubricating shafts, 
dc.” —Dated 3rd August, 1859. 

This invention consists of a vessel or cistern containing oil or other lubri- 
cating liquid, the said vessel or cistern being provided with an apparatus 
constructed as follows, for permitting and regulating the flow of the oil or 
liquid therefrom :—In the axis of the vessel or cistern a tube is situated, the 
lower end of which passes through the bottom of the vessel. The upper 
end of the tube rises above the level of the liquid in the reservoir. A 
transverse slot or groove is made in the tube immediately above the bottom 
of the cistern, the said slot passing about one-half round the tube, and 
being of a wedge shape, that is, tapering from one end to the other. In the 
said tube a second smaller tube is situated, the said second tube fitting the 
outer tube, and turning readily therein. The bottom of the inner tube is 
slit by a fine slit, and the slot or groove in the outer tube cross one another, 
the oil passing through the bottom of the cistern upon the shaft or other 
article over which the lubricator may be fixed.—Not proceeded with, 


1805. N. D. MILLARD, York-street, Dublin, ‘‘ Compasses.” —Dated Sth August, 
859. 


1859. 

This invention consists of a vertical shaft, having at one end thereof one 
or more vanes or arms, and at the other end a bevelled wheel to work into 
another bevelled wheel, which is fixed on a second shaft, which passes 
through the centre of a dial, and on the end of which second shaft hands are 
fixed; the vertical shaft with such appliances is attached to the side or 
other convenient part of the ship or vessel, and allowed to pass through the 
deck, the end having the vane or vanes thereon being immersed i the 
water, so that, as the course of the ship is varied, the water, by acting ou 
such vane or vanes, causes the vertical shaft to revolve, or partly to revolve, 
and motion being thereby communicated by means of the bevelled wheels 
to the hands on the dial, on which the points of the compass, and hours, 
and, if required, minutes and seconds, are marked or engraved, the direction 
of the vessel, and time of the ship, are indicated by the hands. The time is 
taken by the sun through, or by means of, a point, sight hole, or telescope 
attached to the upper part of the compass or binnacle, and is thus dove :— 
The ship’s head or bi le is turned t ds the sun, and when it is sighted 
correctly the hands of the dial, which have been previously set at the true 
north, indicate on the dial the true time of the ship by the sun.—WNot pro- 
ceeded with. 

1818. A. F. Denannoy, Paris, “‘ Lubricating the axles or journals of wheels.” 
— Dated 6th August, 1859. 
This invention cannot be described without reference to the drawings. 








Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1784. H. Fietcuer, Swan-court, Manchester, ‘‘ Sewing and embroidering ma- 

chinery.”—Dated 2nd August, 1859, ; 
This invention cannot be described without reference to the drawings. 
1793. J. Periz, jun., Rochdale, ‘* Washing wool.”—Dated 3rd August, 1359, 
Thisinvention relates to a previous patent granted to the present patentee and 
8. Taylor, dated 11th January, 1353. The patentee claims, First, the addition 





chines with a movable false end or sliding partition piece, which movable 


The revolving plates or discs, having semicircular indents for ho 





part, upon being actuated by means of a hand-lever, enables the operat 
to clear the grass-box of its contents as often as necessary, without stopping 
or in any way impeding the motion of the machine, as described. 
i711. J. Topp, Castlemains, N.B., “‘ Apparatus for dressing or cleansing and 
separating grain and seeds.” —Dated 21st July, 1859. 
This invention relates to the arrangement and construction of dressing or 

1 ing and sep ing inery for treating grain and seeds in such 
manner that, whilst the dust and refuse are most effectually removed from 
the treated matters, the grain or seeds themselves are accurately se’ ted 
and classed into different sizes and qualities. It may be worked or not in 
combination with a threshing machine, but when so worked the threshed 
grain, as it comes from the beaters, is passed directly into a hopper or pyra- 
midal supplier at one end of the top of the machine and at the highest 
of it. From this point of supply the top of the machine has a slight down- 
ward inclination to the opposite end. On this incline there are placed three 
or other number of rectangular trays or sieves made of perforated zinc or 
other suitable material. All or various sizes of perforations are used in the 
bottoms of these sieves, according to the work to be done. Each sieve-tray 
is formed with pretty deep zig-zag or angular channels, and the grain or 
seeds under treatment are cau! to traverse along these channels in 
descending the incline. No. 1 sieve at the highest end has the smallest per- 
forations in it; No. 2 sieve has larger perforations, and No. 3 the largest 
perforations of all. All the sieves have a very rapid lateral or side motion 
given to them to produce the sieving or separating action. This motion is 
given from a horizontal shaft having a crank on each end of it, and from 
these cranks connecting-rods pass to the frame carrying the sieves. In this 
way, as the grain or seeds are operated upon, the matters travel along the 
zig-zag or other channels, and they become turned over, cleaned, and 
sorted or separated, and classed in a manner not hitherto attained. The 
undressed grain or seeds pass along from sieve to sieve until all of the sieves 
have operated upon them. The dust and small refuse falls through the 
perforations of the first sieve into a box placed m the framing directly 
beneath it. The first quality of the grain or seeds passes through the second 
sieve, where it meets a fan blast, and light grains and other matters are 
blown out of it, whilst the good grains or seeds drop down a vertical guide 
channel into a proper receptacle beneath. The second quality passes 
through the third sieve, where it also meets a cleansing blast, and is finally 
passed down a depositing channel, whilst short straws and other waste are 
carried over the end of the third sieve. The series of classing separators 
may, of course, be extended in number as found necessary. 
1799. R. A. Brooman, Fleet-street, London, “ Mills for grinding coffee, corn, 

c&e."—A communication. — Dated 4th August, 1859. 

This invention consists in certain improvements in the coffee and other 
mills intended for household use, by means of which improvements the 
mill is rendered capable of producing a result long desired, but hitherto un- 
attained by any one mili for the purpose. It is probably well known that, 
to make economically a perfect extract from parched and ground coffee, the 
particles must be of uniform size; since, if otherwise, the time required for 
the desired infusion of the finer particles does not suffice to obtain all the 
virtues from the coarser; while, if sufficient time be given to avoid that loss, 
it is at the expense of delicacy of flavour arising from over-infusion of the 
finely-ground parts. To effect, then, a grinding of the desired character the 
I arranges pactly in one frame two sets of implements, the first 
of which shall act as a breaker or cracker only, and the second shall finish 
the operation. As a consequence of this construction such mill is also 
enabled to grind more rapidly with the same expenditure of power. The in- 
vention cannot be described in detail without reference to the drawings. 














Cass 56.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ment, Glass, Paint, House Fittings, Warming, Ventilating, Sc. 
1863. A. Evaux, Regent-street, London, ‘* Artificial marbles.”"—Dated 12th 

August. 1859. 

The object of this invention is to obtain, in the employment of paste for 
frescoes, means by which the colours used are fixed, so as to produce a fine 
artificial marble, capable of being polished as real marble, and possessing 
all its qualities. The patentee obtains this by using or mixing albumen 





to wool-washing machines of a willow scutcher, devil, or other such re 
and cleaning machine, asapplied to the description of machine patented by him 
and §. Taylor aforesaid. He alsv claims forming the periphery of the lifting- 
drum in segments ; also mounting the teeth upon bars which slide in slots 
or guides ; also the lifting apparatus consisting of an endless apron or belt 
provided with buckets in which are perforations for the fluid to pass through. 
he invention cannot be described in detail without reference to the 
drawings. 
1804. E. Swatnson, Preston, “ Looms.”—Dated 5th August, 1859. 

This invention is applicable to looms in which two or more shuttles are 
employed, aud it consists in certain improved inations of hinery 
for raising and lowering the drop-box containing theshuttles. In perform- 
ing this invention the inventor connects the drop-box to a rod passing 
through a swivel-socket coinciding with the axis of the lay swords ; to this 
rod is attached a strap, cord, or chain passing over and fixed to a pulley, 
which is moved partly round when required by a rack and pinion ; this 
rack is acted upon by lappets fixed to a disc, strap, or chain, and the 
tappets are brought into action when required by a vibrating lever worked 
from the tappet-shaft, or other convenient part of the loom, having one or 
two catches which act on a double ratchet-wheel connected to the tappet- 
plate, strap, or chain, and the position of the catches is governed by an 
endless belt with pegs or other equivalent means. The lateral motiongiven 
to the rack by the tappets raises the drop-box, or allows it to drop according 
to the shape of the tappet, consequently any shuttle can be brought in a 
line with the shuttle-race when required. The tappet-plate, strap, or chain 
can be moved round first in one direction, and then in the other, by changing 
the position of the catches.—Not proceeded with. 


1807. N. Berry, Paris, “ Knitted fabrics.".—A communication.—Dated 5th 
A t, 185 





1859. 

In the process of knitting by automatic machinery the making of fabrics 
of differing widths at different parts has hitherto been effected by com- 
mencing the work at the widest part, as in a stocking, at the top of the leg, 
and effecting a narrowing, whenever required, either by leaving a loose 
loop at the end of the row, or by gathering two of the loops into one. Ifa 
loose loop is left, it must be carefully taken upon the thread with which 
the fabric is sewn up to finish the stocking, as otherwise that loop will 
“run down,” and impair the article in a manner well known. If the 
narrowing is effected by gathering two loops into one, a small knot is made 
in the fabric, and it is seen to be somewhat ‘‘ puckered” at that place. All 
of the articles made by machine knitting, such as shirts, stockings, drawers, 
&c., are habitually so arranged to be worked that the various parts of each 
can be made by proceeding from the widest part to the termination of such 

at its narrowest portion. The patentee’s improved mode of making the 
stitch where the selvage is inclined differs from this in that it is made by 
commencing the work at the narrowest part, and proceeding by widening 
whenever necessary to the termination of the particuiar part at its widest 
portion. The selvage thus made at the widening portion has no loose loops, 
gatherings, or knobs, and is of the same general character as the selvage 
along the straight sides of the fabric, and it is thus produced. The work 
being commenced at the narrowest part, when it is to be widened the yarn- 
guide is made to travel so much further at that side that it will lay the yarn 
upon one more needle than at its last row of stitches. The sinkers iollow 
in the usual manner, holding the loop in place until the loops have all been 
thrown off, as is well known, and on the return of the yarn-guide to lay 
the next thread it will commence upon one needle outside of that at which 
it commenced on the last which was laid from that side, because, when in 
the laying of the last loop the yarn-guide came to that side, the thread was 
carried over one more needle, and, since, when the loops were thrown off, it 
remained there, while the last loop of the former row was around one end 
of the new last loop, the widening loop cannot run down, but is in fact the 
same as the other selvage loops on the straight part. 
1819. J. W. Weicu, Manchester, *‘ Sizeing or dressing yarns.”—Dated 6th 

August, 1859. 

This invention consists in a method of applying heat to the stiffening 
matter of sizeing or dressing machines. This is usually done by steam, 
which is allowed to pass into the fluid by perforated pipes ; but according 
to this invention the inventor employs a heated surface for transmitting 
heat without the issue of steam. He thus places the stiffening matter in a 
vessel provided with a jacket or casing to which steam is admitted ; or he 
employs a coil of pipes without perforatious or other arrangement on the 
same principle.—Not proceeded with. 


Ciass 4.—AGRICULTURE., 


Including Agricultural om — Implements, Flour 
a » oe. 


1700. J. Suanks, Arbroath, Forfarshire, N.B., “ Mowing machines.”—Dated 
19th July, 1859. 

The patentee claims, First, the general arrangement and construction of 
machinery or apparatus for cutting or mowing grass, or other similar plants 
or vegetable matters, as described. Secondly, the application and use of 
helical or other springs to and in mowing machines for the purpose of keep- 
ing the couplings on the driving-roller shaft in gear with those of the 
driving rollers, and so dispensing with the use of the levers for this purpose, 
as described. Thirdly, the application and use of a fly-wheel to end in 
mowing machines, which fly-wheel is fitted to the intermediate shaft 
arranged above the cutter, or to any other convenient part of the machine, 
so that its momentum is imparted to the cutter so as to render its action 
easier and more effective, as described. Fourthly, the system or mode of 
arranging and constructing the grass-boxes or receivers of mowing ma- 





“a ") with the colours in the preparation of artificial marbles, the 
result being’ that the artificial marvles so composed present a solid hard 
surface, capable of being highly polished. In the use of colours combined 
with albumen for making artificial marbles, he confines himself to those 
termed mineral, using for the grounds white of zinc, commonly called 
** zine white.” 

1869. R. D. Circa and T. Saunvers, Islington, London, ‘* Locks.””—Dated 

13th August, 1359. 

According to this invention the bolt which, as in the common lock, is to 
secure the door, is made to move to and fro without the aid of any spring, 
but merely by the aid of a simple leverage moved by a common door or 
similar knob; the inside end or attachment of this bolt adjusts itself to a 
lever, which lever holds the bolt firm in its place, either locked or unlocked, 
Underneath the above lever is a number of levers or latches; these are 
moved by means of springs forcing them into their proper positions. The 
construction of the key is peculiar, and has not, as is the case with other 
locks, to be turned in order to lock or unlock, but merely requires to be 
placed im the keyhole, and a slide on the outside of a lock moves a lever in 
the inside, and allows the various latches or levers to adjust themselves to 
the key without at all turning the key —Not proceeded with, 


CLass 6.—FIRE-ARMS.—None. 


Cass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 


1785 H. OLORENSHAW, Coventry, Warwick, ‘‘ Neck-ties.”—Dated 2nd August, 
1859. 

This improvement consists in manufacturing neck-ties each partly of a 
single and partly of a double fabric, the single portion of the tie being a 
close, and the double portion an open, fabric. The inventor usually em- 
ploys the double and open portions as ornamented ends for the ties, but he 
does not confine himself to this arrangement, as, in other cases, he forms 
alternate open and close, single and double, portions throughout the whole 
length of the tie. He employs the ordinary loom in manufacturing the 
improved ties, simply changing the mode ot passing the silk through the 
harness, so as to effect the desired end.—Not proceeded with, 

1803. E. B. GowLanp, Brecknock-street, Camden Town, London, *‘ Piano- 
Jortes.”—Dated Sth August, 1859. 

This invention consists, First, in constructing the studs through 
which the strings are passed by introducing a piece of wire either above or 
below the centre for the strings to rest against, thereby ensuring much 
greater freedom to the vibration of the strings. Secondly, in the appli- 
cation of inclined planes in the rest planks of pianofortes, where the tuning 
pins are inserted, tor the purpose of insuring a greater firmness of down- 
bearing pressure upon the bridges or studs used in or upon the said rest 
planks, dispensing with the side bearing of the strings, and securing a more 
sustained vibration. The application of the inclined planes also, by 
throwing the pressure upon the pull of the strings, more directly upon, or 
less distant from, the bracings or supports, and in q btaining 
a greater resistance to the tension of the strings, will thereby cause piano- 
fortes manufactured upon this principle to stand better in tune. Thirdly, in 
constructing studs or shoes with wires inserted in the same, to be fixed upon 
the bridges of the sounding board, for the purpose of obviating all pressure or 
strain upon such sounding boards, und allowing the strings to pass moze 
freely over them, and also to be stretched much straighter, giving more 
prolonged vibration to the instrument.—Not proceeded with. 


1809. W. E. Newton, Chancery-lane, London, ‘‘ Billiard and bagatelle cues.” 
—A communication.—Dated 5th August, 1859. 

This invention relates to an improvement in the lip of the cue, and 
consists in the employment for this purpose of a compound composed of 
gutta-percha or india-rubber, vulcanised or not vulcanised, with pulverised 
or i i chalk, or sil or caicarcous substance, or glass, to which 
may be added, or not, as may be desired, oxide of zinc, or oxide of lead, or 
other metallic substance.—Not proceeded with. 

1813. A. 8S. Stocker and G. Farmer, Birmingham, ‘‘ Apparatus to be 
apixed to boots and shoes, and to the feet of animals.”—Dated bth August, 
1859. 

This invention relates to improvemeuts in, and additions to, the proccss of 
bending set forth in the specitication of a patent granted to Stocker and 
Johnson, dated 20th July, 1830. These improvements consist in adding to 
the rack and pinion motion therein set forth self-acting cutting-off, feeding, 
and delivering motions, so that the articles produced shall be made from the 
long rods of iron as they leave the rolling-mill. The feed apparatus may be 
effected by means of rollers, cranks, ratchets, or other means which are in 
common use ; and the cutting off of each article may be accomplished by a 
stationary and movable cutter, the article being delivered from the machine, 
when bent into its desired form, by the aid of a self-acting lever. The 
invention further consists in causing the motion of machines for bending 
the articles to work, revolve, or move in adjustable centres, instead of 
journals or otherwise as now in common use ; as also in a self-acting motion 
or grip to hold the rod while being bent into the configuration required.— 
Not proceeded with 
1820. E. T. Huenes, Chancery-lane, London, “ Chenille.” —A communication, 

—Dated th August, 1859. 

The inventor employs the ordinary braiding machines, with certain 
alterations or modifications in the framework, so that some additional parts 
and movements may be added to adapt it for the facture of chenill 














the 
pi » are upon by a pulley and gearing as required, the 
spindles, with their mounted bobbins covered with Sik ‘colton, or other 
material, are transposed from one disc to another, according to the desired 
pattern, by claws or catches in the usual manner, He also employs two 
flat wires of widths qumpentes with the desired thickness of the 
and causes them to be rolled on a reel having an equal speed with the drum 
for holding the finished fabric, so that they uniformly travel together as 
the work proceeds. The threads of silk encircle the wires, and the cotton 
or other material retains the silk in the form of a plaited string on one of 
their angles. The spindles and bobbins are revolved and around 
a tube which changes at the top from the cylindrical to the cubical form, 
and is furnished with an adjusting screw plate for maintaining the two 
covered wires against each other as they pass through the tube, from 
whence they proceed onwards to one or more guides, a 8 pad and cover 
being —a so that they are guided with exactness and vertical action 
prevented. € connects to the support of the guides a blade or knife, 
which, as the work moves onw cuts the tissue, and forms it into 
chenille, at the same time setting free the wires which pass between plates, 
so as to press the wires against each other after their separation by the 
—-_, so that they ~~ be wound on a drum and be ready for future action, 
—Not p with, 


Crass 8,—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smeliing, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1828. J. H. Jounson, Lincoln's-inn-flelds, London, “‘ Signal light."—A com- 

munication,—Dated 8th August, 1859. 

In carrying out this invention it is proposed to apply the spontaneous 
combustible properties of phosphuretted hydrogen to the production of 
signal lights, for which purpose any phosphuret is applicable, but more par- 
ticularly the phosphuret of calcium, and the phosphuret of barium C) 
phosphuret is enclosed in a hermetically sealed vessel or chamber, so con- 
structed as to admit of the introduction or entrance of water therein when 
the gas is required to be generated. When intended to be used at sea or on 
the water this vessel is made buoyant by being attached to a float, or by 
having a requisite quantity of air contained therein, and according to one 
modification is provided with a slightly stoppered tube at the top and at the 
bottom, one serving for the admission of water when the vessel is floated 
on the surface, and whilst the other tube at the top allows the gas gene- 
rated by the admixture of the water with the phosphuret to and 
become enflamed by contact with the air. On casting the apparatus into 
the water the stoppers of the tubes are perforated by the withdrawal 
through them of a wire attached to a cord or otherwise, when the genera- 
tion of the gas will liately by reason of the entrance of the 
water into and among the a. When required for use on land, two 
vessels or a divided vessel may be used, the upper portion containing water, 
and the lower one the phosphuret, a pipe and stop-cock connecting the two, 
so that water may be readily admitted to the lower vessel at pleasure by 
turning the stop-cock. 

1830. G. T. BousrisLp, Loughborough-park, Brixton, Surrey, “ Revivifying 
the scarlet colour of woollen cloth, lace, and embroidery."—A communica- 
tion.— Dated 8th August, 1859, 

To restore the wool to its original scarlet colour it is necessary only to 
apply the following composition :—Citric acid, 300 grains; carbonate of 
potash, 150 grains ; water, 7,500 grains, The citric acid is dissolved sepa- 
rately in 4,500 grains of water, and the carbonate of potash in 3,000 grains 
of water, after having first pounded each of these substances separately in 
a mortar to facilitate the solution. When the solution of cach of these 
substances is complete the whole is mixed together. There is then obtained 
7,500 grains of liquid composition suitable for restoring the colour of scarlet 
wool,—Not proceeded with. 

1843, J. D. Bryant, Rock, Cornwall, “ Superphosphate of lime.”— Dated 9th 
August, 1859. 

This invention consists in getting rid of the carbonate of lime usually 
found in combination with the raw materials from which the said super- 
phosphate of lime is tured. A ling to one process the patehtee 
takes the raw materials and crushes them into pieces of a convenient size, 
after which he exposes them to such a degree of heat as to expel the 
carbonic acid from the carbonate of lime, and convert the said carbonate of 
lime into pure lime. He next places the said materials in a grinding mill, 
and grinds them to a state of extreme fineness. The said materials are then 
exposed to the action of a stream of pure water, or water impregnated with 
bittern, or some similar substance, when a large proportion of the lime 
combines or mixes with the said water, and is thus removed. 

1845. B. Browns, King William-street, London, “ Paints and pigments,”"— 
A communication.—Dated 9th August, 1859. 

The inventor takes sulphate of lead and heats it to a red heat, either by 
itself or mixed with alumina or other earths, or with mixtures of the same, 
with or without the addition thereto of carbon or organic matter. The 
pigments resulting from the above processes he washes if necessary first with 
sulphuric acid, then with water, and finally dries the same. He also 
the said pigments previous to drying them with salts of tungstic acid, 
molybdic acid, titanic acid, tantalic acid, arsenic acid, acids of antimony, 
or other metallic acid, or with mixtures of the above salts, whereby a com- 
bination between the sulphate of lead and the metallic acid or acids is 
obtained, and the resulting pigments he dries in like manner after having 
washed them from all adhering salt. Any of the dry pigments resulting 
from the above process may be mixed with oil or other vehicle, and used as 
a paint after the manner of white lead or any similar pigment.—WNot pro- 
ceeded with. 

18 6. J. H. Jounson, Lincoln’s-inn-jields, London, 
exhalations.”—A communication.—Dated 9th A » . 

This invention consists in the employment of fire or inflammable mix- 
tures capable, not only of burning in contact with water, but of having 
their effect considerably augmented by such contact. For this purpose it 
is proposed to make use of phosphurets which will decompose when in 
contact with water, and emit phosphuretted hydrogen gas, which inflames 
spontaneously on mixing with the air.—Not proceeded with. 

1848. J. Wartk, Cheltenham, ** Infusions for pharmaceutical purposes.”— 
Dated 9th August, 1859. 

This invention relates to an improved system or mode of making 
infusions of all kinds, whether hot or cold, and consists, essentially, in 
making infusions under gem, the water employed being forced by means 
of a force-pump into and among or through the ingredients from which the 
infusion is to be made, These ingredients are for this purpose contained 
within a suitably-sized vessel or chamber in ion with the forcing- 
pulmp or apparatus. 

1853. A. Suaw, Grantham, Lincoln, “ Preparing sheep or other skins or 
pelts, dc." —Dated Wth August, 1859, 

This invention consists in preparing sheep or other skins or felts, or the 
linings thereof, by drying and tanning them in the usual way, well known 
to leather finishers, and in subsequently placing them in parchment 
frames, and fleshing them off in the usual manner or mode in which parch- 
ment is fleshed and scoured. The inventor applies pumice-stone to the 
same, and after they have become dried, he applies the pumice-stone again. 
—Not proceeded with, 

1860. W. De LA Rue and Dr. H. MuLLER, Bunhill-row, London, “ Treating 
japan and other vegetable wax.”— Dated 11th August, 1859. 

According to this invention japan, or other vegetable wax, is dissolved by 
a suitable solvent, and then sey 1 into diff products. The 
solvents employed are hydro-carbons and alcohol ; or wood spirit is used to 
precipitate or separate different products, The solvents employed may be 
re-obtained, and again and again used. 


Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 

1837. P. F. ROuLAND, Hensies, Hainault, Belgium, “ A new electric telegraph,” 
—Dated 9th August, 1859. 
This invention cannot be described without reference to the drawings. 


———— 


Ciass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1624, G. Cartwricut, Birmingham. ‘* Corks.”—Dated 8th July, 1859. 

This invention has for its object the avoidance of the use of corkscrews 
in drawing corks from bottles and jars. With this view the inventor 
through a cork a loop of string, riband, or wire, securing the same when 
either of the two first materials are employed on the underside of a blank 
or washer of metal, bone, horn, wood, or other suitable material at the 
bottom end of the cork, or by a simple knot. The string, riband, or wire 
protruding through the top of the cork, in the form of a loop, affords a 
ready means, by the insertion of a penknife, pencil, key, or small stick of 
any kind, of pulling out the cork without a screw, consequently avoiding 
the loss of time and waste of corks contingent upon the present method of 
opening bottles, for the improved corks, after having been used for certain 
kinds of wines, beer, soda water, or other fluids inoperative upon the cork, 
are again fit for use. When wire is used for the loop, the mode of securi: 
it is by means of a washer or blank, as already described, or simply by twist- 
ing up the end at the bottom of the cork. No obstacle is offered to the 
corking of bottles, as the loop of string or riband will not be in the way 
at all, and the wire will admit of being hammered quite flat, and 
opened out again when it may be required to draw the cork. There 
may be various ways of inserting the wire through the cork, but that pre- 











“* Destroying noxious 
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THE ENGINEER 





Fas. 24, 1860. 








ferred is to insert two ends of wire separately, and at some little distance 
a 


cardboard. The fabrics having received photographic impressions may be 
ted with gilt thread, or gilt decorations of any kind, and enriched 





apart, through the cork from the top, and twisting the ends toget the 

bottom of the cork, thus secure the wire from repassing through the cork. 

—WNot proceeded with. 

1627. D. Matnews, Oulton, near Leeds, “ Refrigerating and heating liquids.” 
—D ited 8th July, 1859. 

This invention relates to a peculiar construction and arrangement of 
a, equally applicable as a heater or evaporator, whereby greater 
simplicity of construction and efficiency of action are combined with the 
advantage of an entirely self-acting apparatus. According to one arrange- 
ment the patentee proposes to construct a long cast-iron, wood, or other 
trough, divided longitudinally down the centre (so as to form two channels), 
to within a sh»rt distance of one end, and to make the bottom of these 
channels one continuous incline. On this inclined bottom rests a series of 
longitudinal light-tinned copper or other refrigerating pipes, connected at 
each end by ground union joints to boxes placed at each end of the trough; 
suitable chains, tackle, and counterweights are employed for raising these 
pipes and boxes bodily out of the trough when required for cleaning or for 
repairs. The pipes pass on their way from one box to the other through 
transverse bars or bridges, whic: not only serve to keep them individually 
in their proper place-, but act as dams or stops to the wort or other liquid 
to be cooled as it flows down the continuous decline of the trough, and 
thereby insures the refrigerating pipes being perfectly covered with @ thin 
stream of liquid, whilst at the same time these bars or bridges support 
the lengths of pipes when elevated, When the operation of cooling 
or refrigerating is to be effected, the liquid to be treated is aliowed to flow 
slong the trough over the outsides of the refrigerating pipes, through which 
pipes and their connecting boxes cold water is forced in the contrary 
direction to the flow of the liquid in the trough, which latter passes off at 
the lowest end of the inclined bottom through a suitable discharge pipe. 
The inlet and outlet pipes of the refrigerator are respectively connected 
with the boxes at the top and lowest portion of the inclined bottom, and 
are attached thereto by means of flexitle pipes easily detachable wheu it is 
requisite to raise the refrigerators. The bridges or transverse bars above 
referred to have smail arches cut in their under sides to allow the liquid to 
drain off when the supply ceases. 

1628. J. H. Jounson, Lincoln’s-inn-fields, London, ** Moulding or shaping 
metals by pressure.’ A communication, Dated 8th July, 1s59. 

This invention relates to the mouldiug or shaping of articles in metal by 
means of dies or pressure shapers Operating on several or on all sides of the 
article simultan ously. 5 
production of a varicty of metallic articles, 

1632. T. D Dupra, Longville, Winstanton, Shropshire, “ Carpenters’ benches.” 
—Dated sth July, 1859 


ur . 
by designs of various colours appropriate to the photographic subjects. 
ts. 


parcels, papers, and documents of all kinds, music, mercantile corre- 
spondence, pocket books, surgical instruments, and tourist’s cases, and for 
counting-house and other purposes, which improvements consist in the 

lication of a metal or other covering at the junction of such bands, 





The photographic pictures may represent views, portraits, ’ 
battles, or other photographic reproduction ; they may be coloured or not 
coloured, or ted or not or ted with decorations. A varnish may 
at option be applied over the photographic mmpressions to preserve their 
duration and brilliancy. 


1663. W. WaLkER, Liverpool, ‘‘ Metallic packages."—A communication.— 
Dated 14th July, 1859. 

The First part of this invention relates to improvements in the construc- 
tion of cylindrical packages, such as barrels, kegs, canisters, and so forth, 
from sheet metal, and enclosing both ends by double seamed or lapped 
joints, and they may be formed with plain, corrugated, or bulged sides, 
These packages may be constructed without soldering, welding, or rivetting ; 








| and, as the ordinary black steel iron may be used in their construction, a 


cheap, light, and tight enclosure can be produced by this invention.—Not 
proceeded with, 
1668. J. MorGaN, Manchester, ‘‘ Candles.” —Dated 14th July, 1859. 

In carrying this invention into effect the patentee employs pewter 
cylinders or moulds combined together in sets, each set usually consisting 
of two rows of two dozen moulds each; all the moulds of a set are at their 
upper ends soldered into a pewter plate, and at their lower ends they have 
screw threads cut on them externally ; the set of moulds thus arranged is 
placed in a case oi cast iron, to which steam, heated air, or cold water can 
be admitted as is required; the case is pierced with hoies at the top and 
bottom, and the moulds pass through the holes, the top plate to which 
they are fixed resting on the top of the case. ‘he lower ends of the mouids 
which project through the bottom of the case receive screw nuts, and the 
joints around the moulds at the top and bottom are made t ght by rings or 
washers of vulcanised india rubber which are placed around each mould, 
aud between the top of the case and the pewter plate into which the moulds 





| are fixed, and also Letween the bottom of the case and the screw nuts on the 


‘This system of manufacture is’ applicable to the | 


In constructing a carpenters’ bench, according to this invention, the | 


patentee combines therewith a lever of an inverted form, thus, J, the 
vertical stem of which passes up through a hele in the centre of the bench ; 
the lever is mounted on an axis passing through a stem a short distance 
below the surface of the bench and at the ends of the two horizontal arms 
of the lever foot-boards are mounted, on ove or other of which the work- 
man when at work stands, and his weight thus applied throws the lever 
over, 80 as to bring the upper end of the vertical stem: towards himself, and 
this motion of the lever brings it against the piece of wood to be operated 








upon, and holds it firmly; the manner in which the piece of wood is held | 


differs on the two sides of the bench. On one side the upper end of the 
lever has a horizontal projecting piece fixed in it, and underneath this 
projecting piece, and laying on the surface of the bench, there is a wedge : 
thus, when the lever is thrown over, as before explained, the projection on 
the lever is brought down towards the wed and the piece of woud to be 
operated on, being placed between them, becomes firmly nipped and held. 
On the other side of the bench a stop is placed oppo-ite the lever; the stop 
fits into a hole in the surface of the bench, and is capable of being turned 
round in the hole, and it has formed on it several projections of different 
lengths, so arranged that, by turning the stop round, ove or other of these 
projections can be broupht opposite the lever, When the workman steps 
on the foot board, and so brings the upper end of the lever towards himself, 
the piece of wood to be worked, having previously been suitably placed on 
the bench, becomes nipped between the end of one of the projections on the 
stop and the lever. By turning the stop round, so as to bring a projection 
of a suitable length opposite the lever, the apparatus may be adjusted to 
hold wood of different thicknesses. The lever is furnished with a counter- 
oise, 80 that, when the workman steps off the foot-board, the wood is 
Seentdistels released. In order to hold boards up on edge, for planing 
their edges, the side of the bench has brackets fixed to it, each such bracket 
having a vertical ridge or projection formed at its end, and the board to be 
planed is held against the side of the bench by wedges driven in between it 
and these ridges or projections on the brackets. In place uf employing a 
stop or dog projecting up vertically through a hole cut in the bench, as is 
usual, he employs a metal plate hinged to the bench at one end, and having 
teeth formed at its other, and this plate is capable of being set up by a 
screw, so as to bring its tecth to a convenient height above the bench 
according to the thickness of the wood tu be operated on. 

1641. See Class 8. 

1643. E. F. Huvcuins, Nortijleet, Kent, * Vices." —Dated With July, 1859. 

‘The inventor forms one or both jaws of any vice, or other tool by which 
he requires to hold any object generally, in turee main separate pieces, one 
of which he calls the ball, aud the other two respectively the front and 
back sockets, the former, by preference, being a part of the said vice or 
tool, and so much of it as is required he varus as part of a true sphere ; the 
two latter pieces are carefully fitted to it, and connected together in any 
convenient manner, so as to retain any required position on the ball for the 
more convenient reception of objects to be held therein, The effect of these 
arrangements is that if any object, the sides of which are either parallel or 
not, be introduced, aud the jaws tightened up, then the jaws, by the sockets 
partially rotating on the ball, adjust themselves to the sides of the said 
object, whether they lie in different planes or in the same plane with each 
other, Which is not the case in auy other vice or holding tool as hitherto 
constructed,—Not proceeded with. 

1644. R. Curae, Islington, Loudon, “* Machines sor eutting wood and metal.” 
—A communication, — Dated Lith July, soo. 

This invention consists of a machine to cut wood, and is distinguished 
from other machines by the balance levers to which the saws are fixed, and 
by the means of instantaneously stopping their oscillating movement. This 
instantaneous stoppage permits the saw or saws to be quickly withdrawn, 
so that they may be placed through any other part of the work to cut out 
juterior ornamental designs. It is effected by one of the balance levers 
being so constructed that the saw can be stopped by releasing a lever 
attached thereto with a double centie, then, by anether balance lever 
having another lever thereon released, the saw can be easily taken off the 
clip which holds it, The manner of stopping the oscillating movement 
instantaneously is applicable to all kinds of machinery. 
the saw is fixed by a self-acting clip, which hol s the saw as firm as a vice, 
and, ty its peculiar construction, is easily released. This ‘nethod is also 
applicable to the fixing of saws or Knives to all kinds of machines,—.\ot 
proceeded with, 

1645. H. Davirs, King-street, Liverpool, “* Soap.”—Dated 11th July, 1859. 

The patentee takes the cleansed offals of slaughtered animals, and to 

















‘The upper end of | 





about 60 Ib, of thése offals put into a tub he adds two gallons of clear hme | 


water (about 1 ib, of unslacked lime to each gallon of water), also 1 Ib. of 
alum dissolved in hot water, The contents of the tub are well stirred for 
about forty minutes until the offals are bleached, when the offals are 
washed in clean water and allowed to drain for a short time ; the offals are 
then put into a pan with about one gallon of liquid caustic soda (16 deg.), 
together with about one gallon of water in which i Ib, of chloride of lime 
has been dissolved, which are boiled down to a fatty matter by dry s eam, or 
a moderate fire heat ; the boiling throws oif the ammonia, and divests it of all 
impurities until it is fit for use. He then places in another pan about 20 Ib, 
of bleached paim oil, bone fat, tallow, or any animal or vegetable oii, 10 1b. 
of liquid caustic soda or alkali, and 2 1b, of pale resin; these are boiled 
with a moderate heat until saponified. He then adds about 60 Ib, of the 
fatty matter, “* working it close,” the boiling is continued until the saponi- 
fication is complete. ‘The mass is then removed into the trame, and is 
there well crutched or mixed until it is firmly settled. Under this latter 
part of the invention he proposes to vary the quantity used, as he may 
desire to increase or decrease the cleansing power of the suap. : 
1651. 4. 
tion.-— Dated Lith July, lsiv 
The object of the present invention is the production of a stuff serving 
principally for the foundation work in the manufacture of ecards for card- 
ing (taking the place of the leather hitherto generally used), and also for 
Straps or eudless bands used for conununicating movement. The advan- 
tages obtained by the present invention are, Furst, an equal thickuess all 
over the piece, Secondly, the pieves can be made of any required length, 
whereas leather can only be obtained in uncertain lengths,and also of different 
thicknesses, The imitation leather is composed of a cotton w arp, and wool, 
and cotton web. Itis woven, milled, and stretched ; and, lastly, it is soaked 
in a solution of molasses, 4 parts ; glue, 2 parts ; pine-tree oil, | part ; and 
water, 5 parts (weight), to give it the consistency and colour of leather , 
thus finished, it has the form, pliability, thickness, and consistency of 
Jeather. The restof the work is performed with as much facility as leather. 
—Not proceeded with 
1653, C. J. Proan, Finsbury, London, ** The application of photographic im- 
pressions or picturcs upon fabrics or tissues.” —A communication. ~ Dated 
12th July, 1850 
This invention consists in applying to oil-cloth, glazed cotton, leather, and 
other fabrics or tissues, one or more photographic impressions, and employ- 
ing the fabrics thus prepared for making up pads for writing, blotters, 
chimney fronts, table covers of any form, lamp and other stands, portfolios, 
purses or money-holders, tea-trays, covers for books and journals, and other 
similar articles, and more especially such articles as boxes and objects of 














Luis, Welbeck-street, London, * lnitation leather."—A communica- | 


lower ends of the moulds. Within the case, and between the rows of 
moulds, a perforated pipe is placed through which steam or heated air may 
be thrown on to the moulds to heat them, and the same pipe also serves for 
the admission of jets of water when it is necessary tu cool the moulds. The 
bottom of the case is also furnished with a waste pipe. ‘he moulds are 
fitted with nozzles, and wicking apparatus, as heretofore, and to discharge 
the candles trom the moulds when they have been cast, the nozzles rise up 
through the moulds as is usual; the candles in rising pass up through a 
clip or holding apparatus which is made to nip them when they have risen 
to their highest point. Holding apparatus of this description has also here- 
tofore been in some cases employed, but such apparatus is not of itself 
sufticient to hold the candies during the descent of the noz. and the re- 
Wicking the moulds, aud it does not hoid the candles sufficiently central in 
respect to the moulds below properly to place the wicks in the moulds, He, 
therefore, according vo this invention uses instruments which 
the nozzles of the moulds have left the ends of the candles, are brought in 
under the ends of the candles, so that, during the process of rewicking the 
moulds by the further descent of the nozzles, the candles rest on the top 
of these instruments, which, as they are made to fit the ends of the 
candies, hold them accurately in position, aud renders it impossible tor 
them to be drawn downwards, as now sometimes occurs from their slipping 
through the holding instruments; the instruments for supporting the 
candles are notched to evable them to pass the wicks. 

1675. H. Granp DE CuaTeEAuNkUr, Purvis, “ Zephyr-cider-diwn coverlet.”— 

Dated iéth July, 1359. 


























aS 500 as | 


This coveriet is turmed of any suitable tissue, rendered impervious to air | 


by means of any suitable varnish or composition, but for which the mventor 
prefers employing common oil varnish, with the addition of some gum 
copal. The tissue is sewn up in such manner as to form an air-tight 
recipient of any suitable size or form, and resembling, when properly filled 
with air, an ordinary feather or eider-down coverlet, all the seams having 
been properly and hermetically closed by glueing, or otherwise applying 
over them strips of impervious tissue ; a screw tassel inserted in one of the 
corners serves for insutflating and keeping air in the interior of the 
coverlet,—WNot proceeded with, 











1678. W. O. Carrer, South Jokn-stirect, Liverpool, ‘* Sawing slate."—Dated 
15th July, 1259. 

For the purposes of this invention the patentee employs a beam or frame 
of metal exceeding in length the slab of slate to be cut, and furnished with 
a handle at each end. On the under side of the beam or frame guides are 
formed or fixed, in which two standards slide; these standards carry bind- 
ing serews, by which the beam or frame may be clamped to the slab of slate 
to be cut. On the beam or jrame a slide is mounted, which carries an axis 
turned by a crank-handle, and the axis has mounted on it the circular saw 
or saws for cutting the slab. The beam or frame also has a rack formed on 
it, into which a pinion on the slide gears; and this pinion receives a slow 
motion from the axis which carries the saw or saws, by a suitavle train of 
toothed wheels, and mm this manner, while the apparatus is in operation, the 
slide is caused to travel gradually forward as the cut progresses. If it is 
desired to cut entirely through the slab of slate, a single saw of sutlicient 
size is used ; but if it be desired to groove the slab two saws of smaller 
diameter are mounted on the same axis, and afterwards the space between 
the two saw-cuts is cleared out in the ordinary manner. The saws are so 
arranged that, when at work, they cut upwards or out of the work. A ma- 
chine con-tructed in this manner is portable, and it is at the same tine 
readily tixed for use by clamping it to the slab to be cut. A machine 
arranged in the manner avove described may be adapted to cut siate out of 
the siab rock. 


1681. J. Bernarp, Zhe Albany, London, *‘ Hydrawie and other pumps.”— 
Dated 160th July, 1359. 

According to this said invention the patentee proposes so to construct the 
working lever generally used for actuating the pump or pumps as to admit 
of the distance between the fulcrum and point of resistance being varied, 
whereby the stroke of the pump is either shortened or lengthened. This 
operation is effected by means of a pressure regulator placed in any con- 
venient position, and attached to the fulcrum of the working lever. A 
communication is then opened between this latter and the cylinder or 
receptacle into which the liquid is being forced, so as tu subject the piunger 
to a corresponding pressure to that bemg exerted on the ram, the effect of 
which is to propel it torwards, and with it the working lever , the joints, to 
which is attached the pump plunger, being free to slide along suitable 
grooves formed in the lever. Thus, as the pressure is gradually increased in 
the cylinder, and but a small quantity of liquid being necessary to keep up 
that pressure, the stroke of the pump is shortened by reason of the 
diminished distance between the tulcrum and the working centre, thus 
effectually accomplishing the required end. In order to render this con- 
trolling pump perfectly seli-acting, and to guard against the stroke of the 
main pump being lessened before the required pressure is attained, he con- 
hects the plunger of the pressure regulator (by means of chains or any 
other suitable method) to a number of weights so arranged one above the 
other that, when free from the influence of the piston, they rest perfectly 
independent of each other, and are respectively taken up or deposited 
according to the motion of the piston, 


16 








C, Portineer, Anstruther, N.B., ‘‘ Apparatus for dredging or exca- 
vating, and for drwing piles.” —Dated 10th July, 1si9, 

This invention relates more particularly to dredging or excavating ma- 
chinery, such as is used for deepening rivers and harbours, but it is also 
applicable for other work of a generally similar characte 
driving piles for foundations and other purposes. The boat, or foundation 
on which the machinery is carried, cousi-ts of a flat-bottomed punt or 
platform with sloping ends. In or bear the centre of this put the steam 
evgine—by preference of the vertical cylinder direct-acting class—is placed, 
This engine actuates a short horizontal transverse shait which is seared to 
a second shaft with a tumbler working an endless chain of dredging buckets 
inclined downwards, aud passed through a slot or open cut in the extreme 
end of the punt. The outer bottom end of this chain of buckeis works 
over an adjustable tumbler shalt in the usual way. In this way, as the 
chain of buckets works, the buckets dig up or dredge the mud oi earth, 
and carry it up tueir incline and deliver it at or near the centre of the punt 
or platform, The same train of gearing also drives a short longitudiually- 
disposed tumbler for actuating a transverse endiess chain of wagons or 
carriers, The frame or trough of this chain of wagons is dispused at right 
angles to the chain of excavating buckets, and the outer end of the chain 
works over a tumbler as in the former case, the chain being extended 
far out beyond the edge or side of the punt. In this way the operation of 
the dredger is such that each dredging bucket delivers its contents into one 
of the transverse carrying Wagous, and thus the earth or excavated matter 
is carried clear away over the side of the punt, and delivered upon the 
bans of the river or dock without the intervention of any floating punts. 
this machiuery answers also for dredging or excavaung in situations wuolly 
dry, as the platform carrying it then rests firmiy on the soil. 
end can also be fitted with additio 
from the end tumbler, aud so arranged us to receive carth from attendants, 
who deposit it in the wagons for conveyance to the chain of dredging 
buckets, which then act simply as carriers. In this way the line of buckets 
can be made to operate over au extended surface without shifting. Ou the 
same punt there is fitted up, in connection with the actuating steam engine, 
a lever pile-driver. This consists of an overhead lever centred at one end 
upon a fixed stud in the traming, and attached by a connecting rod near its 
centre to the engine. The outer free end of the lever carries tue pile- 
driving head, extending well over the edge of the punt, and thus, as the 
engine works, both dredging and pile driving may be most effectively 
carried on, This can aiso be used for extracting piles 
























1634. H. Cunnew, Hu 
1859. 

This invention relates to those bands or rings made o/ elastic material 

cut to lengths and joined, which are used for enclosing or placing round 


, Middlesex, ** Blastic bunds."—Duted 16th July, 


either simply as a covering for such junctions, or to form a part thereof, 

and which the patentee denominates a union clasp fastening, as it combines 

all the efficacy and security of the eyelet, with the neatness and finish of a 

Clasp 

1685. P. A. A. Troutiet, Dijon, France, “‘ Stopper for gascous liquids.”— 
Dated 16th July, 1859. 

This invention consists of a new stopper which may be easily adapted to 
any bottle whatever, thus permitting to make, in any condition, seltz 
water, and other gaseous or other effervescent beverages. This stopper is 
composed of several parts as follows :—The principal part is a cap of tin or 
other suitable metal or material. This cap is provided with a pipe, both 
pipe and cap being cast of one piece of metal to avoid soldering; this pipe 
projects in the interior of the cap, and the opening of this projection is shut 

y a metaliic plug which forms one end of asmall wire rod, the other end of 
which, passing through the side of the cap, projects under the external end 
of the pipe. At its external extremity this wire-rod is covered with an india- 
rubber coating which is to act as a spring to expand the wire after it has 
been pressed upon, and for preventing any escape of gas through the hole 
at the moment of the pressure.—WNot proceeded with, 

1686. O'DONNELL Grimsuaw, Belfast, ‘‘ Letter boxes or bags."—Dated 16th 
July, 1859. 

This invention cannot be described without reference to the drawings. 

1687. W. M. Smiru, Northampton, ‘‘ Fare-boxes."—A communication. — 
Dated 16th July, 1859. 

This invention relates to the class of fare-boxes intended to prevent fraud 
on the part of conductors, drivers, &c.; in which the fare, on being 
deposited by the passenger, before dropping into the receiving drawer 
below, is temporarily arrested in an upper compartment, so constructed 
and arranged that the conductor as well as the passenger may scrutinise the 
fare to see whether the amount deposited is correct, after which it is caused 
to drop into a receiving drawer inaccessible to the conductor. In practice 
it has been tound that, by the conductor neglecting to open the passage to 
the ¢rawer below, and thus causing the money to remain in the upper com- 
partment, the fare might be removed by means of a thin split or cleft stick, 
which, being thrust down into the compartment, will secure the arrested 
coin in the cleft of the stick, and thus enable it to be readily withdrawn. To 
provide against this constructive defect of this class of fare-boxes is one of 
the objects of the present improvement. The improvement consists in a 
peculiar construction of the upper or receiving chamber, by means of which 
frauds by abstraction are rendered impracticable on the part of conductors 
and others having the care of omnibuses or other public vehicles. The in- 
vention also relates to the arrangement and combination of a mouth at the 
top of the fare-box for allowing the outside passengers of omnibuses to drop 
their fare into the box, in addition to the mouth through which inside 
passengers deposit their fares. And it further relates to the arrangement 
of a light in the inside of the fare-box, by means of which it is not only 
sufliciently lighted up to scrutinise the fare, but to light the inside of the 
carriage. The invention cannot be described in detail without reference to 
the drawings. 

1639. T CARLIELL, Portsea, “ Vent-pegs.”— Dated 16th Jnly, 1859. 

This inv. ntion relates to vent-pegs used for admitting air to vessels whilst 
drawing off the hquid contents thereof, and consists in constructing the 
same in the following improved manner, that is to say :—The patentee bores a 
taper hole lengthwise through a taper of metal, and fits easily therein a piece 
of metal or plunger of corresponding suape. The top of this said plunger is 
formed enlarged, or of a button shape, and into the bottom of said plunger 
he screws a short piece of metal larger in diameter than the bottom of the 
plunger, and places a washer of leather or other suitable material which is 
kept in forced contact with the bottom edge of the outer shell of the vent- 
peg by a helical spring placed therein, and thus ail communication with the 
interior of the vent-peg is shut off. He forms holes in the aforesaid plunger, 


| one across the upper part thereof, immediately under the button-shaped 





Lhe dredging | 
endless chain carriers or wagons worked 


head, and another at a short distance from the bottom of said plunger, and 
connects these top and bottom holes together by another hole formed length- 
wise of the plunger, so that when the vent-peg is in use, by pressing down 
the plunger, atmospheric air will pass through the saime into the cask or 
barrel in which the vent-peg is fixed, and, upon relieving the pressure from 
the plunger, the elastic force of the helical spring will force the plunger up 
and shut off the communication. The patentee is aware of hollow spring 
vent-pegs having heretofore been made and used, and he does not, there- 
fore, lay any claim to this mode of constructing vent-pegs, but he declares 
this invention to consist svlely in making the plunger hollow, as above 
described, for the more effective admission of air through the vent-peg. 





1698. J. Luis, Welbeck-street, London, ‘* The application of photographic 
impressions or pictures upon JSubrics or tissucs.”—A comnmunication.— 
Dated 19th July, soy. 

This invention caunot be described without reference to the drawings. 


1702. J. C. Rippen, Belfust, ** Stalls, loose boxes, and enclosures for horses, 
cows, pigs, &c.”—Dated 19th July, 1859. 

This invention relates to the tceding-troughs and cages or fodder cases 
used for horses, cows, and other animals, and to the stalls or divisions 
separating them. The stall divisions for horses and cows the patentee 
makes either of iron and wood combined, or of iron cast in one plate of 
improved form, to give increased strength, and to facilitate their erection to 
the torm of the feeding trough placed before the cattle. He casts the front 
of this trough with the edge turned over towards the inside, which is the 
rever-e of the old method; this lip or turnover may be carried all round 
the trough if required, and, being turned inwards, prevents the animal 
throwing any portion of the contents out of the trough, thereby avoiding 
waste. The hay-caye or fodder-case he makes to contain a sufficient quan- 
tity of hay or other food for cattle. In form it resembles a long deep chest, 
tapering trom top to bottom, having an opening in front of the entire or 
part leugtu of feeding-caye or case, of about 5 in. wide, for the hay to pass 
out, or be pulled out by the animal when feeding. This feeder he places 
between the two divisions which form each stall, and immediately at the 
back of the feeding-trough in front of the cattle. These feeders may also 
be made of circular, or of other forms, to suit different situations, but still 
retaining the slit or narrow opening at bottom for the animal to feed from. 
This tray or food-feeder is particularly adapted for horned cattle, as there is 
no danger of the animals getting their horns entangied, as in all hay-racks 
composed of rods or other open work. It also prevents waste of hay, and 
secures the hay seed, for if any hay or seed falls, the trough receives it ; or 
the bottom of the feeder can be so tormed as to retain the seed. The hay- 
iceder is supplied from the top, and may be filled from the stall, or at a 
passage in front of the cattle, when a passage can be had in front of the 
cattle. He recommends suspending the feeder so that it may swing 
forwards when pushed towards the animal, in which position it could be 
secured by a bolt ur fastener; or it can be made to slide forwards in 
grooves ; this leaves the trough clear, so that food can be supplied te it 
irom the passage in front of the animals without entering 4 stall to 
replenish the trough ; the hay-feeder is allowed to fall back to its place by 
removing the bolt or other stop. 

1705. W. E. Gaver, Wellington-street South, Strand, “‘ Prevention of accidents 
in mines.”"—A communication.—Dated 20th July, 1859. 

This invention consists of an apparatus or mining parachute to be con- 
structed as fuilows:~An iron summer or cross-piece is fixed ata suitable 
distance from the upper framing of the cage by three flat iron bars which 
form fastenings to an iron covering plate. ‘Iwo rods pass through the first- 
mentioned cross-piece, and also through a grovved cross-piece formed by 
plates and ties, which guide the rods aud serve for fulcra to arms hinged 
at one end to the rods, and which are furnished at the other eud with case- 
hardened claws, destined, in case of breakage of the cable, to penetrate into 
the guides or uprights, and are assisted in this by helical springs which 
draw down the rods. Nuts are screwed on the ends of the rods w fix and 
give the necessary tension to the springs, which should be of the best steel 
wire, and should consist of ter or eleven spires ; slide-boxes keep the springs 
in a proper position, and, in case of breakage, keep the spires superposed, 
so that they act in every case. The guides run from top to bottom of the 
shait, and are bolted to wood fixed in the masonry or side of the shaft: two 
half circles of irou serve as attachments to the cage and cable. An iron 
shait, held by a pair of cast-iron supports fixed to intermediary guides, 
carries al arm Which is at its other end attached to bolts. A lever fixed on 
the iron shaft, and carrying a balance weight when lifted, withdraws the 
bolts, permits the summer or cross-piece first mentioned to descend, and 
the tali of the cage is arrested ; by lowering the lever the apparatus resumes 
its original position, and the cage may be raised or lowered at pleasure.— 
Not proceeded with, 

1706. W. J. GkadweL. and D, GRADWELL, Manchester, ‘* Bearings or journals 
employed in machinery, de.” Dated Wwth July, 1809. 

These improvewen'»s are designed ior the purpose of diminishing friction 
between surfaces, such as in journals or bearings employed to support 
shafting, axle-box Sliding surfaces, as in planing muchines, or in any 
other situation where two surfaces come into frictional contact. The im- 
provements consist in a novel and peculiar arrangement of anti-friction 
bowls or rollers for the said purpose, any required number of which are 
arranged around the shaft or axle, and revolve loosely in the two support- 
ing dises or framings, and are encl. sed within a cylindrical box, which iorms 
a bearing for the whole, so that the shaft bears and revolves upon the bowls 
or rollers, and the b.wls revolve around and with the shaft (oy contact), and 
bear upon the interior surface of the cylindrical bearing or box, so that the 
friction between the shaft and bearing is greatly reduced by the inter- 
position of the series of bowls which partake of the two motious round 
their own axes, and also round the shaft. A slight modification may be 
made by employing only one disc or frame in the centre, aud grooving the 
bowls in the middle oi their length, to allow them to fit ito the said 
circular frame.— Not proceeded with. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


« Tae Division” AND THE Iron Trae: Beneficial Effects of the Government s 
Success—Tue Future Demanp: Whence to come: Trade with the United 
States and with France—Metats IN THE Boarp or TaapDE RETURNS—TBE 
Igon TRADE AND THE Frencu Tanirr: Supposed Advantage in favour of 
Inferior Iron: Birmingh Wolwerhampton, and the Potteries on the Budget 
—TuHe ARTICLES BEFoRE SHuT Our or France—Pic-Inon TaapE—CoaL 
Tape: Short Supply: Uneasiness of the Colliers: Contemplated General 
Strike—Tue New Mives Inspection Bui: Jts Leading Provisions—F1Rine 
a Pir—A Fisup ENGINEER CHARGED WITH MaNsLAUGHTER— BREACH OF 
THE InsPECTION AcT— FALLING DOWN AN OLD Swart: Singular Preserva- 
tion—AN EXcELLENT InVENTION—THE GENERAL MANUFACTURING TRADES 
or BIRMINGHAM AND WOLVERHAMPTON—TERMINATION OF CHAINMAKERS 
Srxike—SuHortT SuPPLy oF SKILLED Lanoun—D1sBoLicalL OUTRAGES—A 
Free Lisrany ror BinMincuam—Visir or THE National Derence Com- 
MITTEE TO WoLveRuamPton: The Proposed Depét for the Royol Arsenal— 
SELECTION FROM THE OrEN ConTaacts: /ronwork aad Machinery Wanted. 

TueE division, and the majority of sixty three on Monday night, 

proving in so large a House the great strength of the Government, 

there were strong hopes expressed on Change in Birmingham yes- 
terday that the business of the country would not experience the 
serious check inevitable in the event of a general election. The 
fear of such a disturbance being, therefore, in great part removed, 
the tone was contident of a prosperous, though quiet, spring and 
summer trade. Other than quiet it is expected by scarcely any one 
to be, so far as the iron trade is concerned; for the United States’ 
orders, which are so productive of profit to this district, continue to 
be but few in number and small in value; and, until the date when 
the proposed change in the tariff on iron exported to France shall 





arrive, the trade in that direction is expected to fall off rather than | 


improve. The anticipations of the trade are, in consequence, almost 
centred in the home trade, occasioned by the increase of iron ship 
and bvat-building for our own merchants, and those, also, of other 
countries, with likewise a larger manufacture of machinery for home 
employment and for exportation. From all these sources there will 
be a demand which, united, will be productive of most gratifying 
results. 

The Board of Trade returns, including the month of December, 
were issued on Saturday; the results as shown in these tables are 
most satisfactory. ‘Lhe aggregate shipments in December were 
larger by £763,743, or 74 per cent., than in the corresponding month 
of 1858, aud larger by £3,679,201, or 50 per cent., than in December, 


-, . | 
1857, when the panic was at its most fever point. The value of the 
shipments for 1859 was larger by £13,831,671, or 12 per cent., than 


in the twelve months of 1858, aud present an increase of £8,374,320, 
or 7} per cent., as compared with 1857. From amongst the chief 
items of export we extract the following :— 


1857 1358. 1859. 
Beerand Ale .. .. «. «+ £155,600 .. £206,384 £263,922 
Cotton .. 








ve ce ce oe oe 1,945,866 .. 3,008,984 .. 3,304,574 
Hardwares and Cutlery .. .. 275,584 .. 9: 360,549 
Saddlery and Harness - 23,255 .. 26, 132 
Machinery, Steam Engines .. 112,261 .. ‘ 51,175 
Maclinery, other sorts 152,695 .. as 133,735 
DE 26. me ee 60 <0 56,590 .. oe 43,152 
Iron, B.r, Bolt, and Rod oe 165,615 .. on 147,310 
tron, Railway of all kinds .. 204,021 183,525 


Iron, Cast .. .. ° 55,342 
Iron, Wrought... .. .. . 5 oe 240,770 
Tin Blocks... .. .. oo 38,775 .. oe 64,543 

The increase is general, but is more marked in cotton goods. The 
value of the shipments of hardwares very much increased. ‘lhe 
export of pig iron still shows a fall off; upon bars there was also a 
decline. ‘The import tables are satisfactory, with the exception 
of foreign grain and flour. All the other leading articles in domestic 
use exhibit a large increase in the consumption. This last month’s 
return for 1858 affords conclusive evidence of the brisk state in 
which trade was up to the close of the year. 

As a whvle the French tariff and the budget continue to be 
approved in this district. The new duties, however, to be levied on 
iron are not yet so well understood as the statement of the 
Chancellor respecting some other articles. Further explanation is 
therefore looked for with interest. ihe readiness of the Chancellor 
to make the treaty and the budget in their details such as shall 
operate to the general convenience is occasioning the utmost good 
feeling towards Mr. Gladstone and his project, and it is to be hoped 
that that senator’s invitation, Tuesday last, conveyed in the follow- 
ing terms, will be acted upon here In his letter to the Committee 





of the Importers and others, Mincing lane,Mr. Gladstone says :—“ It | 


is for the general convenience, rather than that of the Government, 


if 1 venture to recommend that by mutual communication the classes | 


best informed and most directly concerned should, as far as possible, 


represent to us on behalf of London and other places their collective | 
wishes and opinions.” On Wednesday evening last Birmingham, at | 


a numerous town meeting, spoke out loudly in favour of the 


budget and the treaty as a whole. Perhaps there is no town in the | 


kingdom which will benetit to so great an extent as Birmingham 
from the new markets which the removal of hindrances to free 
intercourse will open up. 

The Wolverhampton Chamber of Commerce prepared on Tuesday 
afternoon a petition to the House of Commons in favour of the 
treaty and the budget. The — is of considerable length, but 
it may be thus summarised:—The Chamber approves the removal, 
at once and for ever, of import duties upon manufactured goods, 
the mischievous and deceptive character of those duties tending to 
make the labouring population rely rather upon legislative protec- 
tion than upon their own skill, industry, and enterprise. That the 
proposal further to simplify the customs by the abolition of all 
paltry and unproductive duties deserves immediate sanction. That 
they support the abolition of the excise duty on paper, because that 
duty has been a serious obstacle to the growth of commerce and 
education, the duty on paper having been equivalent to a heavy tax 
on many, and especially low-priced goods. That by ratifying the 
treaty with France the House may assist that country in preparing 
for herself what other measures have completed for us, namely, an 
absolute freedom of trade, and the remission of all taxes except for 
the purposes of revenue. ‘That the simplification of the French 
tariff and the reduction on our goods imported into that country will 
be attended with reciprocal advantages. ‘That the increased com- 
mercial intercourse between this country aud France is a political 
object of the highest importance. That while the Chamber rejoices 
in so large a remission of taxation, they also approve the general 
principles on which the great and necessary expenditure of the 
current year is to be provided for; and they observe, with special 
satisfaction, the extension of that system which has been called one 
of penny taxation, and the removal of the monopoly on the licensing 
of trades. ‘ihat the experience of the past ten years seems to de- 
monstrate the wisdom of that commercial legislation, and to show 


that increase of our wealth, public order, and the stability of | 


our institutions, are dependent upon, and bound up with, the 
obligation of the principles on which that legislation has been 
based. On all these grounds the petitioners pray the House to 
accept the essential provisions of the Government scheme, and not 
on this occasion reverse the beneficial legislation of former years. 
The Potteries Chamber of Commerce have also petitioned in 
favour of the budget and the treaty. At the same time, the Chamber 
thinks that the abolition of the duty on china and earthenware 
should take place at the same time as that oncoal!; andthat, as coal 
enters so largely into the cost of the manufacture «isuch fictile 
products, it would be unfair to charge 25 per cent. and 30 per cent. 
duties on British china and earthenware while French manufacturers 
were enabled to import coal duty free. 
_ The fullowing are among the articles the import of which into 
France is now prohibited, but which, as will haye been seen from 
the treaty, it is proposed to admit at a 30 per cent. ad valorem duty 


after the 1st October, 1861, and at 25 per cent. duty after the Ist 
October, 1864 :—Stoneware, fine, or of pipe-clay ; glass of all kinds 
(except mirrors, spectacle or watch-glasses, full bottles, or broken 
glass); carriages on springs, lined or painted ; plated articles ; iron— 
forged in lumps or prisms, cast in pigs weighing less than 15 
kilogrammes, purified puddled weighing less than 10 kilogrammes ; 
cutlery ; metal wares, copper (except plainly turned)—cast-iron, 
sheet or tinned iron, steel, zinc, brass wire (except for strings of 
musical instruments and for embroidery); ships for sea navigation. 

The pig-iron trade continues quiet, but firm in price ; present rates, 
although they must be quoted 1s. 3d. and 2s, 6d. a ton advance upon 
those of quarter-day, leaving only a very narrow margin for protits. 

The supply of coal—the produce of the district—is not equal to 
the demand for either manufacturing or domestic purposes. This is 
owing, in great part, to the indispo-ition of the men to work. Their 
object is to keep as many boats as possible at the pits unfreighted, 
and certainly to prevent any accumulation of stocks. This etlected 
they will then, they argue, be in a position to demand with success 
an advance of wages. The demand made only a few weeks ago is 
being revived, and at those of the thick-coal collieries whose 
customers are the domestic consumers of Birmingham principally, a 
notice for a rise has been given by the men, which will terminate 
to-morrow (Saturday) evening, when it is expected that in the 
event of their application being refused they will cease to work. 
From one ironmaster we learnt on Wednesday that he was preparing 
to meet them {by blowing out one of his blast furnaces, with the 
intention of sending the coal that it would consume into the domestic 
market. The course which the general body of colliers will pursue 
will depend upon the issue of the struggle in Scotland, and of that 
also at St. Helen’s, at which latter place the colliers are out for a rise 
of 10 per cent. 

Mr. Clive’s bill for a renewal of the Coal Mines’ Inspection Act, 
1855, is under discussion in both divisions of Staffordshire. ‘The bill 











wisely contemplates the extension of the Act to all mines from which 
any materials used in the manufacture of iron are obtained, requires 
the alternate weekly attendance at the day-school of all boys em- 
ployed in the pits under fourteen years of age. 

A colliery chartermaster in North Statfordshire has been fined for 
a neglect of the Special Rules, in allowing his men to descend the 
pit till he had searched in the workings for gas. By that neglect 
one man had been killed and two boys injured. 

Fisher, the field engineer to Mr. Whitehouse, colliery proprietor, 
| of Wolverhampton, has been charged with neglect of work, in not, 
| before it began to work, examining the engine, the winding gear of 
which being improperly coupled seven persons were killed. The 
Stipendiary decided that death having ensued, the case was one of 
manslaughter or nothing; and on the charge of manslaughter he 
will Se brought up in another week. 

A coal-pit belonging to Mr. Sparrow, ironmaster, at Meirhay, near 
| Longton, North Statlordshire, is now on fire, in consequence of a 
| stupid fellow blasting some coal in workings where it was known 
| that there was sulphur. ‘The pit is being “ smothered,” with a view 
to put out the tire, but the loss will be considerable to both master 
and men. 

Near Ludlow, a few days since, a boy, traversing some open 
ground, walked upon the slight grass-grown covering of an unused 
and unprotected shaft, and fell through to the bottom, a depth of 
84 ft. Next day his cries were heard and he was rescued unhurt, 
save that he was much shaken, having been in the shaft nineteen 
hours with nothing but a pound of sugar to comfort him, It is for 
the prevention of such accidents as the above that Mr. C. Matthews, 
ironfounder, of Wolverhampton, has constructed a new covering for 
old pit-shafts, that at the’same time that it protects them, admits of 
free ventilation in the workings. The invention may be described 
as a dome-like iron grating, secured to the ground by its own feet, 
placed at a suitable distance from the edge of the shaft. This fence 
is decidedly the best adapted for its proposed uses of any now in use 
in South Statfordshire. 

The general manufacturing trades of Birmingham, Wolver- 
hampton, and the surrounding districts, have again rallied this 
week, and they are in every respect in a satisfactory condition. 
the steady flow of orders coming in from most quarters indicates 
that consumers are not overstocked. It is scarcely necessary to 
particularise in any detailed allusion to particular departments, as 
all the staple trades are in a healthy state. In edge-tools, castings, 
boiler-tubes, and sadlers’ ironmongery much activity prevails, and 
it is seldom that the fancy trades are so good as they are at present. 
| The accounts as to the state of the foreign trade is not quite so 

favourable, though at this season of the year it is seldom very active. 

Business with the United States is quiet, though as stores ara 

believed to be low we expect a good spring trade. The South 

American orders on hand are numerous, and the merchants have a 
good number in hand to give out. The Continental and Cupe trade 
is good, the orders are much better of late. 
| General Sir Harry Jones, Major Jervis, and other distinguished 
military men, who comprise the National Defence Committee, have 
visited Wolverhampton since our last, with a view to ascertain its 
adaptability for the purposes of the Government in connec- 
tion with the national arsenal. The committee called upon 
Mr. Hartley, one of the firm of Messrs. G. B. Thorney- 
croft and Co., who, as stated in last week’s ENGINEKR, wrote 
| to the authorities of the War Office early in December point- 
ing out some of the advantages of the neighbourhood of Wolver- 
hampton as a site for the suggested new national arsenal. 
Mr. Hartley, in his interview with the committee, was able to 
enlarge upon those advantages in a manner in which a conversation 
on the spot alone enabled him, From the nature of the inquiries 
made by the committee, there is reason to conclude that it is desired 
rather to tind a suitable site for a general national depét than for a 
mauufacturing establishment; and that, therefore, a spacious tract 
of land, contiguous to railways and canals, if it could be obtained 
at a moderate cost, would be considered more adapted to the pur- 
poses of the Government than a locality where the aid of a working 
pole may be at easy command. The prudence of such a 
eaning is, in an economical aspect, open to question : for a compara- 
tively high price given for land where labour is located in abun- 
dance, would be cheap in comparison of a low price in a locality 
where it is scarce, the extra cost for labour entailing a constant 
expenditure of capital, perhaps threefold that of the interest upon 
the additional sum to be paid for higher-priced land with its labour 
advantages. We have reason to suppose that the committee are of 
opinion that Cannock Chase offers advantages somewhat of the 
nature of those that they consider the land of which they are in 
quest should possess. Certainly a railway has been made into the 
Chase, and a canal is nearly completed into it, and a large tract of 
land might be obtainec at a comparatively low cost; the Chase 
would also be near to the iron-producing establishments, and in 
close proximity to abundance of fuel and the other minerals neces- 
sary for the manufacture of iron. But at the Chase labour is very 
scarce, and a high price would in consequence have to be paid for it. 
| We should not, however, be surprised if Cannock Chase should be 
the spot eventualiy chosen as a depdt to the national arsenal. 

The remnant of the operative chainmakers who commenced a 
strike twenty-seven weeks ago have now returned to work, the 
masters agreeing to pay a certain advance whilst the men go back 
and work a fortnight at the old rate of wages, thus securing to the 
masters the salutary rule that before the men leave work of their 
own accord they shall give fourteen days’ notice. 

The supply of skilled labour, either in Birmingham or the district, 
is not equal to the demand, notwithstanding that for the work done 
the wages are from 15 to 20 per cent. higher than they were twenty 
years a.0. 

Outrages of the fiercest and most dastardly description, which 
until recently were unknown in South Staffordshire, but which have 
given a painful notoriety to Sheflield, are being repeated here. At 
about ten on Monday night some villains blew up with gunpowder 
the nail-shop of a working man named Walker at Duuley, who has 
rendered himself obnoxious to certain of his fellows by refusing to 
join the Union. Some time ago the same man had his shop bellows 








cut. 


Two men, for cutting the shop bellows of another nailmaker at 
the Lye, near Stourbridge, have been committed for trial at the 
next Worcester assizes. 

At a public meeting on Tuesday night last the people of Birming- 
ham resolved to put the Free Public Libraries Act into operation in 
that town. 

Among the open contracts we notice the following:—For the 
wrought-iron girders for the Hawthorn bridge, on the Melbourne 
Suburban Railway. Specifications a guinea, at 4, Abchurch-lane. 
Tenders by three, on the 29th inst.—For a wrought-iron carriage 
bridge, and the machinery for one pair of lock gates for the Dover 
harbour. Plans, &c., atthe Harbour House, between the Sth and 
24th March. Tenders, April 3rd. Particulars, Messrs. Walker, 
Burgess, and Cooper, 23, Great George-street, Westminster.—For a 
telescope gasholder, 70 ft. diameter, in two lifts of 22 ft. each. Plans, 
&ec., Messrs. Ennson and Son, gas engineers, Wolverhampton. 
Tenders, March 20th.—For the ironwork in the roofing of certain 
markets in connection with city improvements in Hereford. Plans, 
&e., Mr. John Claydon, architect, Windmarsh-street, Hereford. 
Tenders, March 3rd. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 


Sovrn DurwamM AND LancasHinge Union Rattway—Prorection For 
ENGINE-DRIVERS—STEAMERS FOR THE GaLWway Line: Details of Four 
Vessels building by Messrs, Palmer and Messrs, Samuelson —UviL: Proposed 
New Dock; Munificent Gift of a Public Park—Suerriecy Trape—Repvuc- 
TION OF THE Paice or Gas aT L&eps—SaLupaity or THE Fen 
Districts—ProposeD TUNNEL THROUGH ScarBorovch—Steam Borer 
ASSURANCE AsSOCIATION—DreapruL CoLLieny ExpLosion—Watein- 
works AT Braprorp; An Jndulgent Town Council —Eastenn CounrTuss 
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Tue South Durham and Lancashire Union Railway is reported to be 
making satisfactory progress. The directors hope to accomplish the 
opening of the line between Barnard Custle and Tebay during the 
present year; but the unusual severity of the weather has somewhat 
obstructed the operations of the contractors. A large iron viaduct 
over the Beelah in Westmoreland is finished, and the lees Viaduct is 
nearly ready t» receive the iron girders. Negotiations with a view to 
arrangements with the Stockton and Darlington Railway Company 
are in progress. 

‘Two locomotives, provided with a cover to protect the driver and 
stoker from inclement weather, have been placed on the Stockton and 
Darlington line. Considerations of humanity have long called for 
the adoption of some measures to protect the sturdy, and it may be 
added gallant, fellows, who * tool” us along our iron ways; the 
only pot to be considered is the ability of the men, under any new 
arrangements, to keep a good look-out. 

Some intere-ting particulars may be given with reference to two 
fine steamers now building at the Jarrow Works (Messrs. Palmer) 
for the Galway line. A deputation of the directors of the Galway 
Company have just paid a visit of inspection to the ships, which 
are named the Connaught and the Leinster. The former vessel, 
the Connaught, will be fit for launching in about a fortnight, 
and the Leinster will also be ready in a few weeks. ‘The 
Connaught has already all her machinery on board, all her 
berths fitted up, her splendid saloon nearly completed, and is 
so nearly finished that, within ten days after ber launching in March, 
she will be able to take the deep. [he Connwught, as well as her 
sister ship, the Leinster, are splendid specimens of naval architecture. 
The tollowing are the dimensions of the Connaught :—Ler length 
over all is 378{t.; length between perpendiculars, 360 ft.; breadth, 
which is specially suited for great speed, 40 ft. ; depth of hold, 32 ft. 
The tonnage is 2,860 tons, and the nominal horse power of the 
engines, which are already placed, is 800. These consist of three 
89 in. cylinders. ‘The principal saloon is 110 ft. long, and is capable 
of dining with comfort 200 persons. ‘The fitting up ot this apart- 
ment is already far advanced, and vil paintings, representing Irish 
and American scenery, intended to adorn the walls, are all ready. 
The sister ship, the Leinster, will be as near as possible of the same 
dimensions and power as the Connaught. The whole of the 
machinery was perfected in the buildwg yards of the Messrs. 
Palmer, as well as the furniture and other articles required for the 
saloons. The deputation, while inspecting the building-yard of the 
Messrs. Palmer, had an opportunity of examining the arrangements 
made for building the great Government steam ram, the keel of 
which has been laid down, After the visit to Newcastle the depu- 
tation went to Hull te inspect two steamers now being built by 
Messrs. Samuelson. These vessels, though not so far advanced as 
the vessels which are being constructed by Messrs. Palmer, are 
in a forward state. One, the Ulster, will be launched in the com- 
mencement of March, but without her engines, and she will have to 
wait for the perfecting of her machinery, The second steamer, the 
Munster, building by the Messrs. Samuelson, is also in a forward 
condition. 

It is proposed to construct a new dock on the west side of the town 
of Hull. On Saturday, Mr. Pearson, the mayor of the borough, at 
a meeting of one of the committees of the local board of health, made 
a preseniation of a people’s park to the town, on certain conditions 
being complied with. These conditions are, that the land, extend- 
ing over 27 acres, shall be laid out by the Board of Health, and kept 
by them in proper repair. The work is to commence at once, and 
the park to be open for the public in September next. The cost of 
laying out, &c., is estimated at £4,000, A public subscription has 
been opened, and between £400 and £500 already obtained to defray 
the expenses of laying out. Mr. Pearson’s munificent act was 
referred to by anticipation in a recent number of Tut kNGINcER. 

We read with respect to the trade of Sheflield and neighbourhood : 
— There appears to be a lull in the spring knife and small cutlery 
trades, which is accounted tor by the fact that we are just now 
between the seasons. In spring and heavy tool steel there is a good 
trade being done. One or two very large parcels of the latier have 
been lately sent away, principally for the American market. We 
have heard nothing since oug last report that would warrant us in 
speaking more favourably of the saw trade. ‘Trade in Rotherham is 
spoken of as good. Both the malleable irou and ornamental iron 
works are well off for orders. ‘The brass trade seems to have quite 
recovered the flatness which prevailed some time ago, orders for 
every department having come in freely. We are informed that an 
entirely new branch of trade—namely, the manufacture of gas 
pendants and chandeliers, is about to be developed there. At Don- 
caster, some good orders for iron and brass bedsteads have been 
received, which have kept the ironworks there fully employed.” 

The directors of the two Leeds yas companies have resolved to 
reduce the price of gas from 4+, Gd. to 4s, per thousand cubic feet. 

Theodore Hook, in oue of his volumivous and amusing novels, has 
drawn a ludicrous picture of the drowned-out fens ot Lincolnshire. 
But they are drowned-out and uninhabitable no longer. Last week 
a local obituary recorded the deaths of fifteen persons, each of whom 
had attained au average aye of seventy-seven years. 

The town council of Scarborough have acceded to a proposal, made 
by Mr. J. F. Fairbank, C.L., to construct a tunnel through the town, 
trom the south to the north shore. Mr. Fairvank proposes that the 
tunnel shou.d be made attractive as well as useful, by having in it a 
stalactite cave with fountains, &c. ‘Lhe length of the road now re- 
quired to be traversed in walking from the south to the north sands, 
or vice versd, is upwards of 2,000 yards, over the hill all the way; 
Whereas the length of the proposed tunnel is only 540 yards, thus 
greatly shortening the distance, and accomplishing it by an easy and 
alusost level road. 

At the lust meeting of the directors of the Steam Boiler Assurance 
Company, Mr. RK. 1s, Longridge presented a report, trom which it 
appeared that, duiing the month of January, proposals fur insurance 
were received amounting to £31,630, and comprising 215 boilers. The 
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fects, unsafe to work at the required pressure. The acceptance of nine 
boilers was deferred for repairs, viz., six on account of deterioration 
from corrosion of plates and angle iron, two injured in consequence 
of deficiency of water, one deticient in safety valves, and three others 
for thorough examination, their condition being doubtful. 

A dreadful colliery explosion, resulting in the deaths of eleven ptr- 
sons and serious injury to three others, occurred towards the close of 
last week at one of Messrs. Charlesworth’s collieries, at Higham, 
three miles from Barnsley. The pit, which has been hitherto very 
free from accidents, is a very extensive one, 210 yards deep, in which 
three seams of coal are worked, the deepest—the well-known silkstone 
bed—being 210 yards deep. It was whilst working at this seam 
that the accident occurred. Happily the explosion was confined to 
one of the workings on the north and dip side, otherwise a more 
serious calamity might have taken place, as there were at least 120 
men and boys at work in the pit at the time. It is rather singular 
that no report was heard, the men at the top not being aware ot the 


matter until the bottom steward communicated the fuct to the | 


manager. , 

The Bradford town council, at their last quarterly meeting, re- 
scinded a resolution passed on the 13th of December, purporung to 
accept the tender of Mr. John Metcalfe, of Holmtirth, for the exca- 
vating for, building, and completing a portion of the main conduit 
for conveying water to Bradford, ¢ ing at Sundbeck Beck, 
Burnsall, and terminating at the south end of Barden tunnel, with a 
branch conduit in the township of Draughton, at the sum of 
£10,657 18s. 4d. Another tender of Mr. Metcalfe, fur the execution 
of the same works according to the specification prepared by Mr. 
Leather, the engineer, at the sum of £12,661 10s., was accepted by 
the council, as recommended by the waterworks committee. Mr. 
Schotield explained that Mr. Metculie made a serious mistake in his 
tirst tender, and never discovered it until he was asked to sign the 
contract. The committee advertised again, and out of six tenders 
sent in on the last occasion, Mr. Metcalte’s was the lowest by nearly 
£600. 

The half-yearly report of Mr. Sinclair, engineer to the Eastern 
Counties Railway, states that the working expeuses per train mile, in 
the past six months, were LU-63d., or “68d less than in the corre- 
sponding six months of 1858. Four new engines and tenders have 
been put upon the line at the cost of the revenue account, and 103 
engines have received a thorough repair, of which 6 have been 
entirely rebuilt; and 391 new engine and tender tyres have been 
supplied, of which 32 are of Krupp’s cast-steel. Six miles of single 
line have been re-laid, 26 bridges have been renewed, and 2U almost 
entirely rebuilt. At Hilgay, 10 bridge wrought-iron girders, on brick 
abutments, bave been substituted for timber trusses on piles (a course 
which may well provoke an inquiry why such a system was not 
adopted in the first instance). Mr. Sinclair pronounces the plant of 
the company to be in a generally satstactory condition, ‘The sad 
accident which occurred—and of which every one must have read in 
the daily papers—on the line on Monday morning, has been the 
theme of geueral conversation in the eastern district. In the absence 
of professional opinions upon the subject, it would perhaps ve 
unadvisable at presenc to enter into details; but the opimion seems to 
be that the accident was one of those distressing Casualties ayainst 
which no human foresight bas at present absolutely and wholly 
provided, ‘The breaking of tyres has, during the last tew years, been 
an occasional cause of accidents on other lines; and it is due to the 
Kastern Counties management to state that the tyres of every 
carriage are systematically sounded throughout the system every 
thirty or forty miles. The matter is one deserving of the most 
careful attention, as at any moment the failure of a tyre may cause 
wide-spread disaster and ruin. 


Messrs. Laird, Son, and Co., of Birkenhead, have in an advanced 
state three express steamers for the accommodation of the important 





£22,750. One boiler was declined, being, on account of serious de- 





traflic between Holyhead and Dublin. A fourth steamer, tor the 
same service, is building by Samuda Brothers, of Poplar. The first 
of Messrs.’ Laird’s ships is to be launched to-morrow (Saturday), when 
the ceremony of christening will be performed by Lady Chandos, | 
wife of the Marguis of Chandos, the chairman of the London and 
North-Western hailway Company, who are largely interested in 
carrying on the improved communication with Dublin, Steamship 
No, 2 will be ready at the end of March, and steamship No. 3 at the 
end of April. ‘Two of the Birkenhead ships are built on the high 
land, side by side, and they will be launched in the usual way, but 
the third vessel is building in one of Messrs. Laird’s graving docks, 
from which she will be floated when ready for sea. The dimensions 
of the vessels are alike, the main admeasurements being as follows: 
—Length over all, 350 ft.; depth of hold, 20 ft.; width, 35 ft; 
draught of water, 12 ft. to 13 ft.; tonnage, 2,000; nominal horse 
power, 750; average speed, 20 miles an hour, The engines are 
oscillating, and the paddle-wheels have feathering floats. Mr. Laird 
has adopted his wave principle to the hull of his vessels, which bear 
a striking resemblance to those fast-going steamers constructed by 
him some years ago, the Countess of Elesmere aud Ellan Vannin. 
Like these steamers, the new Holyhead steamships have a consider- 
able spring in the keel forward, and some rise aft. The vessels 
will be very little ornamented externally, but they will appear 
very much like steam-yachts on the water. They willeach have two 
funnels, and two comparatively slender masts for fore and aft sails 
to steady them in a heavy sea, their great speed rendering them 
otherwise independent of the wind. The cabins are so arranged that 
the floors will be near the centre of gravity, which is of great im- 
portance in stormy weather. ‘The principal saloon is about 60 ft. 
long, 18 ft. wide, and 9 ft. 6in. high. The sleeping apartments, 
which are of the same height, range along the sides of the saloon, 
from which they are separated by longitudinal bulkheads, and they 
are all well lighted and ventilated. ‘The saloon itself will be a noble 
apartment; and at the after-end provision is made for a magniticent 
cabin on the dais. 

The lime light has been exhibited on Liverpool “old landing 
stage,” during the past week. Instead of the comparative obscurity 
which has hitherto afforded such opportunities to thieves in that 
crowded locality, the space between the two lime lights i: illumi- | 
nated with a light resembling that of the day, and the faces of all 
the passengers landing are shown with a wondertul distinctness. 
When viewed trom the other side of the river, the contrast between 
the effects of the light is still more manifest, aud the results are 
such as to induce a hope that it may be permanently adopted on 
Janding stages, piers, and public places. The Lime Light Company 
are now, it is stated, prepared to carry out contracts. a 

At the last meeting of the Mersey Docks and Harbour Board, it 
was agreed to erect a chain-testing machine on the south side of the 
great float at Birkenhead, near Duke-street, at a cost of about 
£10,000, The proceedings of the marine committee showed that an 
accident had taken place to a small telegraphic cable laid across the 
Mersey from the landing-stage, to the north reserve. Arrangements 
had been made to enable Mr. Lindsay, of Dundee, to extbit his 
mode of transmitting the electric fluid through water without the 
use of acable. The proceedings were contirmed. 


Epinpureu Soctery or ENGineers.—The first meeting of this 
society, composed of junior members of the profession, was held 
in its place of meeting, 57, North Bridge, on Monday evening 
February 20th, Mr. A. Wilson, Fresident, and afterwards Mr. . 
Landale, Vice-President, in the chair. After the ordinary business 
of the society was settled, Mr. A. Wilson opened a debate on the 
question “Is the Great Lastern a Success?” by maintaining the 
allirmative, Mr, A. B. Brown replying in the negative, and the rest 
of the members afterwards joining in the discussion. The usual 
arguments were urged on both sides, and, when put to the meeting, 
the negutive side of the question was carried by a majority of two. 
The debate lasted more than an hour and a-half, and was only 
brought to a close by the lateness of the hour. ‘The subject tor the 
next meeting, on Monday, March Sth, is an essay on “ Waterworks,” 





by Mr. F. J. Thornton. 
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The market during the past week has not shown any of the strength that 
was expected to follow the resolution of the makers last Wednesday. 
Opening strong at 60s, 3d. cash a rapid decline took place to 59s. 3d. ; a 
slight reaction then followed, and on Monday 59s. 74d. cash was paid. To- 
day the market has been weak. An extensive business done at 50s. 3d. 
cash ; closing nominally at that price. The scarcity of tonnage is severely 
felt. 
The shipments last week were 6,609 tons, against 7,226 tons in corre- 
sponding week last year. SHAW AND TuoMPsON, Metal Brokers. 


Tur Suez CanaL.—M. Ferdinand de Lesseps and the Duke of 
Alboufera have been received in a private audience by the Emperor, 
who gave them the positive assurance that M. Thouvenel has 
already received instructions to seize the first opportunity of enter- 
ing into negotiations with the English Cabinet with the object of 
removing the last obstacles which oppose the realisation of the Suez 
Canal project. 

“ CONVERTED” STEAM VEssELS.—The stern and quarters of the 
Princess Royal at Portsmouth have, upon examination, proved to 
be in a very rotten and defective state. This is especially the case 
with her transom and shelf pieces. The whole of our men-of-war 
which have been built and converted lately in such a hurried manner 
must, in the course of a few years, prove to be as defective in their 
sterns and quarters as the Princess Royal has, from the unseasoned 
state of the timber which has been used on those parts of the vessel. 

Tue FLORAL-HALL, COVENT-GARDEN.—This building, which is 
now nearly completed, was described by us at length on a former 
occasion. Our readers will remember that the Floral-hall adjoins 
the new opera-house and communicates with it. It resembles on 
plan the letter L, and is covered with a semicircular 100f of iron 
and glass. A dome of 5v ft. span, with pendentives, rises above the 
two roofs at their intersection, and forms a prominent object in the 
view. The public footway of the Piazza is continued under the end 
of the short arm of the building; and a gallery, with a separate 
staircase, has been constructed over the foo.way. The whole of the 
fronts towards Bow-street and the Piazza are of iron and glass; 
and, indeed, the entire building may be said to be constructed of 
these materials, brickwork forming a very small portion of the 
superstructure. ‘The dome and roofs are principally of wrought- 
iron, and the columns, arches, and piers are of cast-iron. There is 
a basement storey extending under the whole of the buildings, 
17 ft. 6 in. high, available for vaults or stores. The works are now 
being rapidly pushed forward, and the building will be ready for 
opening in a fevy weeks. Mr, E. M. Barry is the architect. The 
contractors are the same who carried out the new opera-house— 
namely, Messrs. Lucas Brothers for general matters; and Mr. H. 
Grissell for the iron and glass works. Stalls will be let to various 
tenants for the sale of plants, shrubs, flowers, seeds, &c. ; others will 
be dedica'ed to the sale of ornamental glass, tlower vases, terra cotta 
flowerpots, tlower baskets, syringes and watering apparatus, garden 
tools, and, in fact, all articles appertaining to the garden. In the 
Builder of December 15, 1855, it will be seen that Mr. Gye pro- 
posed the erection of a glass tlower market as long as eighteen 
years siuce in connection with bis gigantic glass arcade scheme. As 
far as the tlower-market is concerned be has now realised his project 
and adorned the neighbourhvod.— Builder. 





Froatine Harsours oF Reruce anp Coast DereNces.—An 
influential meeting took place last week at Fendall’s Hotel, West- 
minster, to consider a plan on this subject. A plan by Captain 
Adderley Sleigh was submitted for consideration, which had for its 
object to form floating breakwaters at a very slight cost, which 
would afford complete protection to vessels anchoring behind them, 
and which could be placed in any depth of water, and in any position 
where protection is needed either on a large or small scale. 

French AND ALGERIAN RaitLways.—The Minister of Commerce 
has, it is said, demanded a complete return from the directors of the 
various railway companies of their tariffs for the conveyance of 
heavy merchandise. It is the Minister’s intention to fix a general 
and uniform tariff for all the companies for each 100 kilogrammes 
and each kilométre. The chief engineer charged with the direction 
of the railway from Nantes to Napoleon-Vendée is about to consider 
the extension of this line to Rochelle, and from Rochefort to Coutras, 
with a branch from Saintes to Angouléme. The plan is to be 
completed in the course of the present year, and the execution of the 
line will immediately follow. Nantes and Bordeaux will then be 
connected by a railway which will traverse the Charente Inférieure 
its entire length. The bridge of Bordeaux, which is to connect the 
Bordeaux and Cette Railway with the Orleans line, is to be opened 
to the public in the month of June. It is expected that the 
advantages which will accrue from the construction of this bridge 
will considerably increase the receipts of the Bordeaux and Cette 
and the Orleans Railway Companies. It is announced that a bill 
will be presented to the French Logisiative Assembly at its meeting 
on the Ist of March for the coastruction of the following lines of 
railway in Algeria :—Ist, from the sea to Constantine; 2nd from 
Algiers to Blidah; 3rd, from St. Denis du Sig to Oran, and thence 
to the port. The French Government will grant a lease to the 
company contracting to execute the work of 99 years, and guarantee 
5 per cent. on the capital employed, to the extent of 58,000,v00f. 


A Witrsuire LecrureE on Stvam Cuttivation.—Mr. J. J 
Williams, of Baydon, Wiltshire, has been lecturing before the 
Hungerford Farmers’ Club on “Steam cultivation, past, present, 
and future.” As regards the present (said Mr. Williams), we have in 
our own immediate neighbourhood four sets of Mr. Fowler's tackle, 
and one of Mr. Smiih’s, whilst the number of farmers in Great 
Britain using steam-cultivators cannot be far short of 100, and, 
allowing each to cultivate 400 acres, it will amount to 40,000 acres 
per annum already cultivated by steam. Still this is slow work, as 
we ought to number our customers by thousands instead of hundreds, 
and my belief is we should soon do this if it were not for the 
hesitation of some of our best men who have made up their minds to 
go into it, but are waiting to see what may still come uppermost. 
This is not very surprising when we consider how proverbially 
cautious the farmers as a class are, and again, when the learned 
author of * Talpa,” whose work got into the fourth edition in 1857, 
together with many leading men who, no doubt, base their faith on 
the principles laid down in that book, are coming out at some of 
our public meetings, ‘‘That they have no doubt but it will some 
day be accomplished,” but recommending “to wait a little 
longer.” This puts me in mind of a pack of young hounds cub- 
hunting, whilst Messrs. Fowler and Smith are going right a- 
head, business-like, sticking like bees to their game, working every 
inch of ground. ‘Tally ho,” cries the author of “ Talpa,” “ you 
are all wrong; the fox is gone this way.” Back comes part of the 
pack, leaving the few leading ones to pursue the right scent; the 
pack are no sooner got back to the view halloo, than out cries a 
third, “ Tally ho.” Here we have one that will plough 40 acres per 
day, a Jonathan, that will beat everything in the old country. 
Strange, but true, that these false reports should weigh with some 
of our first-class men; that they, having eyes, cannot see for them- 
selves, that the law of gravitation is decidedly against the whole 
principle of locomotive traction over the soil, to say nothing, that, if 
the superiority of steam culture on heavy soils consists to a great 
extent in the avoidance of treading by the horses’ feet, what will the 
steam engine do when travelling to and again over the soil? But 
we shall not complete our observations of the present time if we 
omit to notice this grant from America. The only idea I can form 
of it is from an engraving in Sell’s Weekly Messenger, about two 
months since, and it requires but a little knowledge of ploughing, at 
first sight, to condemn the whole affair. The engine looks practical 
enough, if vertical boilers will answer the purpose, which is 
doubtful; but the ploughs being placed two abreast in the rear to 
the amount of ten or twelve, settles the point as far as regards 
English agriculture. Why, to place four ploughs in a frame 
they ought to, and must, to make work, have a space at least 
of 18 in. between each (I give mine 2 ft.), so I will leave 
you to judge how a ten furrow plough would leave its furrows 
at land’s end, with a space of from 15 ft. to 20 ft. between the first 
and the last plough; but brother Jonathan does not work in this 
way, and he has placed his ploughs in two rows side by side. The 
consequence is, the first row of ploughs makes several rafters and 
the second turns them over. Not a first-rate method of making a 
seed-bed, but yet suitable to the circumstances of the American farmer 
to break up those prairies, inasmuch as the engine is always travel- 
ling on grass land, which in a measure allows it to progress. But, 
admitting that it is a practical implement for American purposes, if 
brought to England I am certain it would share the same fate that 
our own locomotives have done. It would be occupying too much 
of your time to quote the opinions of the many practical farmers 
who are now using steam power; suffice it to say, they one and all 
approve of the several plans they have adopted, and it is satisfactory 
to know, that, where one or two sets of tackle are planted in a 
neighbourhood, it is not long before some of the neighbours are so 
satisfied that they order some for themselves. Let me now ask, wh 
should there be any further hesitation on the subject? If you loo 
to Mr. Smith’s tackle, you will tind very little alteration in the 
mode since he began; the machinery is well made by Messrs. 
Howard, of Bedford, and Mr. Smith’s grubber makes good work. 
If you look to Mr. Fowler, he has so simplitied his plan, 
that there is nothing that can be dispensed with, the whole 
apparatus attached to the engine weighing considerably less than 
a ton, and every engine made to take herself and tackle from 
field to field, and from one locality to another. Those who might 
prefer the windlass of Chandler and Oliver attached to the hind 
axle of the engine, and working on the round-about system, may 
rest assured that with good cultivating implements they may work 
with the same advantage as Mr. Smith does. What, then, can 
there be to wait for? The longer the farmers of Great Britain wait, 
the longer will they deprive themselves of the benefit which will 
accrue to them and the public at large from its good effects. Some 
of these it may be as well to mention here, viz., autumn cultivation 
—the admirable manner in which the soil is prepared for root crops, 
and the advantage those who have steam-power will have over their 
brother farmers whenever we have a wet summer. I shall be very 
much deceived if, with one wet summer, orders by the hundred do 
not come in for steam ploughs. ‘The experience of the past and the 
present should point out the most practical and economical method 
for future observation and guidance, and I think the position which 
Mr. Fowler has attained, having won every prize that he has con- 
tended for, and working on the principle of the endless rope, together 
with the small amount required in proportion to the work, and the 
whole of the power rightly applied by keeping opposite to it, places 
him very far ahead of his competitors. One word as to the economy 
of the round-about system. To those who approve of this method, [ 
think I have shown them that the triangular system given up by 
Mr. Fowler in 1856, is far preferable to the square mode of Mr. 
Smith. If not, I will take a tield of 6} acres square, the furrow will 
be 84 chains in length, and the rope required by Mr. Smith will be 
907 yards, and likewise running 4 pulleys or sheaves. The triangular 
system, with horizontal drums, will require 771 yards, 136 yards less 
than Mr. Smith’s—and running only two pulleys; whilst Mr. 
Fowler's long range will do the same work with only 370 yards— 
530 less than Mr. Smith’s, and running only one sheaf, and that his 
large anchor. This is of great importance when we consider the 
large amount of power lost by running these pulleys, to say nothing 
of the wear of the rope. 
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Ir appeared, from the statement just made, that, for an expendi- 
ture of nearly one million sterling, the rental value of the land had 
only been increased £40,000 per annum, or 4 per cent. ou the outlay, 
which could hardly be looked upon as a success. It was considered 
that the discussion, so far, had not touched upon the points of real 
interest to the engineer, who was more particularly anxious to be 
furnished with an exact statement of facts in regard to the mode of 
dealing with any one river, whether successful or not, and as to the 
relative value of a tidal scour, or of back-water from land streams. 
It was possible that the effect of the Eau Brink works might have 
been to depress the low water 7 ft. 6. in. at the upper end, but at 
Lynn it had risen. It had again been lowered 6 ft. by the new cut; 
but the water at Lynn was not 13 ft. 6 in. below what it was before 
the Eau Brink was made ; indeed it was questionable if it was 4 ft. 
lower. 

The results of the under-drainage of land were stated to have 
been most anomalous. Contrary to d priori reasoning, and to pre- 
conceived notions, it was doubtful whether the floods were increased, 
or whether so much water flowed off the surface of the land. On 
the other hand, it was believed that the floods were less frequent, 
that more water was evaporated, and that consequently less was 
delivered for discharge into the rivers. 

In reply to the last observation, it was remarked that, while 
some anomalies presented themselves, with respect to clay soils, 
which supported these views, there could be no doubt that the 
extension of under-draining throughout the wet lands of the 
kingdom had materially increased the discharge of water to the 
main outfalls during the winter months. 

In reference to the drainage of the Eastern Fen districts, it was 
remarked that at the east end of Kinderley’s Cut there was, in 1767, 
a depression of the high-water level of 14 in. This was, no doubt, 
due to the contracted nature of the channel. It showed the necessity 
of having ample water-ways—a point which had been neglected in 
some of the great works in Cambridgeshire, Norfolk, and Lincoln- 
shire. This depression went on increasing, until at Knar Lake, nine 
miles above Wisbeach, it amounted to 6 ft. It was believed that 
the long narrow cuts which had been proposed for the Nene and the 
Ouse navigation were not likely to be successful. At the outfalls 
there would be a confused navigation, and a great depression would 
take place in the level of the tidal column entering each channel. 
It was thought that they should be made much larger, so as to 
allow the tidal flow to have a greater influence. 

It was urged that the outfall of a tidal drainage should be de- 
signed in such a manner that the artificial channel, where it 
debouched into the estuary, should be, as nearly as possible, as 
regarded direction, slope, and section, in harmony with the natural 
tidal conditions of the estuary, and of the natural deep water 
channel, which formed the principal axis of the incoming tidal 
wave. Where this was not attended to, a low-water bar was formed. 
When a straight cut was substituted for a natural channel, care 
should be taken to make the width and sectional area of the low- 
water channel as it entered the estuary, such as to bring the slope of 
the water passing down the cut at its lower levels, in unison with 
the hore slope of the tidal wave in the estuary. It was possible 
that, if these principles had received more consideration, the works 
in connection with the Nene and the Ouse outfalls would have been 
executed at less expense, or else still greater improvements would 
have been effected for the same amount of money. It was important 
that the character and volume of the tidal wave, in its passage up 
and down a river, should be conserved. Tidal drainage might be 
considered as “ a race against time ;” and in some cases more water 
was discharged out of a river by the rapid retrogression of the tidal 
wave than by the slower action of the current or stream. Hence, 
the tidal mouth of a drainage channel should be proportioned to 
the tidal conditions of the estuary into which it debouched; and 
the outfall should be maintained free from bars, so as to preserve a 
clear entrance and exit for the lower portion of the tidal wave. 

It was stated that the plan which had been pursued by Golborne, 
onthe river Clyde, in 1768 and the following years, of narrowing 
the river so as to give more scour in the channel, had lessened the 
capacity to discharge land-floods to such a degree, that the lower 
part of the city of Glasgow and the te were 
frequently laid under water. Improvements had been made sub- 
sequently, but still every winter, until recently, the quays were 
flooded. The alterations effected by Mr. Walker, under the Act of 
1842, had, however, afforded complete relief. These consisted in 
gradually widening the river, as it approached the Frith, and 
increasing the depth from 2 ft., as Golborne found it, to 20 ft. At 
one place, which was the gorge of the river at Glasgow ten years 

, the sectional area was now three times what it was formerly. 
The effect had been to reduce the low-water line 8 ft., and to cause 
the land floods to run off in a shorter time; and as they seldom 
reached 6 ft. above high water, the quays and town were now never 
flooded. 

The alterations which had taken place in the river Thames 
during the last thirty years were commented upon; and it was esti- 
mated that, since the removal of old London Bridge, 10,000,000 cubic 
yards had been dredged out of the bed of the river, to which was 
attributable, quite as much as to the removal of the bridge itself, 
the lower level of the ebb tide. In the last 14 miles of the tide 
way the low-water line had been depressed nearly 5 ft.; conse- 
quently a much larger amount of tidal water entered than was pre- 
viously the case. The level of high water might, perhaps, be a 
little higher, due to the greater momentum of the tidal wave. This 
part of the Thames was still capable ot vast improvement, and 
would doubtless soon receive the attention of the conservators of 
the river. Above the tidal range several weirs had been erected, 
which, it was anticipated, would have an injurious effect upon the 
drainage of the adjoining land; but in the majority of instances 
the land had increased in value. Where the water was not higher 
than 4 ft. below the level of the meadow lands, their productiveness 
was improved. The quantity of lan¢?-water discharged over 
Teddington Weir was believed to amount to 500,000,000 gallons 
every twenty-four hours. 

It was thought that the objects contemplated in the paper were 


being lost sight of in the discussion. The author had not referred to the | 


question of the improvement of tidal harbours, in which the endea- 
vour was generally made to increase the depth of the water, and to 
raise the level of the tide, so as to facilitate navigation ; but to a 


totally distinct class of works, which was often antagonistic to the | 


other. In drainage operations the desire was permanently to lower 
the outfall, and thus more effectually to get rid of upland waters, 
so as to bring the land into a better state for cultivation. 

It was mentioned that in the valley of York the land was exceed- 





enter the channel than upon the fresh upland water flowing down. 
The more water that was admitted, the greater would be the scour, 
and the low level of the water would be depressed, which would be 
beneficial both for navigation and for drainage. 

It was thought that this subject could not be fully discussed with- 
out including in the inquiry all kinds of drainage, agricultural, 
ordinary river, tidal, and even town drainage, the latter of which 
was much mixed up with the question of outfall. It was believed 
that in many parts of the country the land was over-drained ; in 
other words, that the water-level in the ground had been depressed 
so much as to render the surface unfit for the growth of many kinds 
of crops. In one part of the Fen districts of half-a-million acres 
in extent, the farmers were in the habit during the summer of ob- 
structing the drain and in some cases even of bringing water 
from the adjacent rivers through the drainage pipes to feed the 
ground, because it had been found by experience that the weight of 
the crop was diminished, if the water was drawn off below a certain 
depth. Under-drainage was too often conducted without regard to 
the different qualities of the soil and the circumstances of each case. 
Thus valuable salts were frequently washed out of the soil. It 
had been said that many estates could not be drained, because the 
proprietors of the lands near to the outfall would not concur in the 

roposed improvement. This difficulty was believed to be more 
imaginary than real. It arose mainly from some one wishing to 
drain his Jand at another person’s expense; for the object could 
readily be obtained provided it was paid for. There was no good 
reason why what was termed an improving landlord who wished to 
give an additional value to his estate, beyond its natural condition, 
should not pay for the benefit. Besides, in most parts of England, 
if not in all, there was already in existence a valuable commission— 
the Sewers’ Commission originated in‘ the reign of Henry VIII.— 
which had charge of all the water courses. By setting that com- 
mission in operation, it was possible for any person to get his land 
drained as far as he had the legal right to doso. If he wanted 
more than legal rights, Parliament was the proper tribunal to apply 
to. At all events a Government board was the last thing that 
should be resorted to; and it was believed that private enterprise, 
assisted by proper local authority unconnected with Government, 
would be incomparably superior. It was argued that although the 
tidal water might play the principal part in estuaries, and in the 
portions of those rivers discharging into estuaries which were within 
tidal action, yet that the upland water had in many cases a most 
beneficial effect. For however small in quantity, it was contended 
that it determined the advance to the sea of any particular deposit 
or matter in suspension and tended to keep the channel open. Under 
these circumstances the object should be to get at the head of the 
stream as large a quantity of upland water as possible. 


In reply to the observations which had been made, it was stated 
that the paper merely alluded to the difficulty of carrying out in- 
land drainages on a large scale owing to the want of legislative 
powers. No remedy had been suggested, and certainly it was never 
contemplated that such powers should be placed in the hands of a 
central commission constituted like the Board of Health. But the 
working of the Tithe Commission, and more particularly of the In- 
closure Commission, had proved very satisfactory to the agricultural 
interest, and perhaps something on a similar model might be found 
useful for facilitating arterial drainages and outfalls. No control 
whatever was exercised by the board last mentioned—their opera- 
tions being entirely of a permissive character. It was at first in- 
tended to group all rivers into classes, according to their circum- 
stances and conditions, and then to endeavour to assign to each the 
particular mode of treatment applicable to it. But that was found 
to be too complicated, and hence the only division adopted was into 
rivers flowing over a flat country and those running through up- 
land districts. A description had also been given of the works 
which were necessary in those cases where the drainages were con- 
nected with tidal rivers and where they discharged into internal 
streams. The Indian rivers had been referred to, as they afforded 
examples of works on a large scale, and offered excellent lessons of 
the mode of training rivers, bringing down quantities of sand, 
stones, and sedimentary matter. 

It was admitted in explanation that under-drainage, when 
judiciously carried out, had the effect of materially improving 
cultivation. There were many instances, however, in which it 
had been pernicious, not perhaps invariably, as every fifth or sixth 
year there might be a great deal of rain, but in intervening years 
it was decidedly injurious. As a rule, drainage should be finite 
to a moderate depth, and the drains should be more numerous. 
Where under-drainage was too deep, the surface was unduly dried, 
and green crops, requiring a large amount of moisture, such as 
turnips, beet-root, and a a igi any were liable to perish. In such 
cases, it was only possible to raise cereal crops, and when the 
drought was continuous, even the produce of these was diminished. 

It was contended, that the object of the Inclosure Commission 
was to dissolve partnerships, which were disadvantageous and un- 
satisfactory to all parties; and therefore the sooner they were 
abolished the better. Whereas the reverse would be the case with 
a commission appointed to deal with rivers, estates, buildings, or 
mills, as the purpose then would be to compose a partnership, and 
to make people concur in an act which they, or some of them, had 
an objection to. 


In closing the discussion it was remarked, that many of the bars 
on the coast of England had no connection with the outfall of rivers, 
and that there were cases in which the land-water obstructed and 
diminished the quantity of the scour. The level of the land, the 
nature of the soil, and many other circumstances, must be taken 
into consideration, in determining the depth to which under-drainage 
should be carried. The late Mr. Tycho Wing had found that in the 
Fens the best depth was 2 ft. 6 in. below the surface. There were 
two kinds of drainages to be considered, one where the drain 
water must be dischar, into rivers under tidal influence, and the 
other into streams wholly independent of and unconnected with the 
tide. It was a difficult question to determine, how far the Govern- 
ment ought to interfere, having regard to the preservation of existing 
rights, either by means of a commission, or other machinery, in 
forwarding drainage operations ; which frequently involved giving 
permission to some persons to benefit their cole, by compelling 
others to allow works to be executed on their property. On the 
whole it was believed that private rights, which gave a value to 
property, should be strictly upheld, and that such powers as were 
sought should not be placed in the hands of any tribunal under the 
control of Government. 

After the meeting of January 17th, Mr. S. Alfred Varley exhibited 
a cracked bell, the metallic continuity of which had been restored, 
by simply soldering the crack with tin, so that the bell rang as 
perfectly as before it was injured. It was explained, that tin had 
the property, when heated above its melting point, to nearly a red 
heat, of rapidly dissolving copper. If, therefore, the cracked bell, 
after being soldered, was kept at a dull red heat, or nearly so, for a 
little time, the crack would become filled up with an alloy of tin and 


| copper, of nearly the same kind of composition as the bell itself, and 
| in absolute metallie union with it, and quite as brittle and as sonorous 


ingly flat, and in other parts of the same county it was not more | 


than 25 ft. above the mean level of high water at Liverpool. The 
difficulty there experienced in keeping lands in cultivation was very 
great, as large districts were frequently under water for weeks 
together, owing to the want of co-operation among the parties in- 
terested. It had been necessary to resort to litigation, involving an 
outlay of time, trouble, and money, to compel the owners and 
occupiers of streams to put them in a proper state of repair and to 
keep them cleared out. What was much needed was some power to 
make the owners of lands, near the outfalls of large districts, pre- 
serve them in such a state as not to injure their neighbours. 

It was contended that the lowering of the outfall for drainage in 
a tidal river or estuary could not be considered, without taking into 


maintained without a large quantity of water passing through it, 
and this depended more upon the tidal water which was allowed to 


account the effect of the admission of the tide. No river could be | laying the timber and me 
pill 


| 


as the other portions of the bell. 








Tue AMERICAN MILL FauLu.—The coroner's jury, which had been 
so long eng ae the cause of the falling of the Pemberton Mill 
at Lawrence, Massachusetts, gave its verdict on the 8rd ult. The 
weakness and insufficiency of the cast-iron shoring, the thinness of 
the brick walls, and the length of span from one support to another 
beneath the floor timbers, were stated to have been the causes of the 
terrible catastrophe. For the imperfections of the cast-iron pillars 
Mr. Albert Fuller, the former contracting agent and foreman of the 
Eagle Ironfoundry, was found to be responsible; but the great 
weight of censure was thrown on the architect and superintendent 
of the structure, Mr. Charles L. Bigelow. His lack of judgment in 
and the insufficient inspection to 
which he subjected the iron pillars and supports, render him in the 
eyes of the jury responsible for the calamity. 
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(Concluded from page 118.) 

I po not pretend to give this ey of reading in its details; I 
have endeavoured simply to indicate the principle on which it is 
done. I have, however, I think, shown the great labour, time, and 
skill which must be employed to produce a set of cards for any pat- 
tern, however simple, much more so when an elaborate and extended 
design is required to be reproduced. Many months, in some 
instances, are occupied in this process. It must be remembered, too, 
that the set of cards thus made 
serves for the one pattern only, 
and is useless for any other. Such 
being the case, it is not to be 
wonkurel at that men’s minds 
should have been constantly en- 
gaged in endeavouring to devise 
means for simplifying, or, if i- 
ble, getting rid entirely of this 
tedious and costly, though very 
ingenious portion of the arrange- 
ment, and many contrivances 
having this for their object, or 
for the improvement of the ap- 
paratus, have appeared. In 1844 
an arrangement was rewarded by 
this Society. It was invented by 
Mr. W. C. Riding, and was called 
an “index machine,” and was a 
modification of Duncan's barrel, 
with shifting pegs for changing 
the pattern. The pegs in Mr. 
Riding’s apparatus acted in con- 
nection with the Jacquard wires. 
It was, however, applicable for 
small patterns only, and, though 
brought into use at the time, has 
not been extensively employed. A loom on this principle was ex- 
hibited at the Exhibition of 1851 by M. Moreau. Mr. Barlow also ex- 
hibited, in 1851, a double loom in which the cards were made to pass 
over two revolving prismatic boxes, by which means two fabrics of the 
same pattern were woven at once from the same set of cards. Sub- 
sequently to this, a very ingenious invention for getting rid entirely 
of the cards was brought out by Mr. E. Laforest, described in a 
paper read before the Institution of Civil Engineers. The object of 
this invention was to substitute a continuous band of perforated 
paper for the cards, Not only by this means was a great amount of 
weight and expense got rid of, but by means of a “ reader,” also the 
invention of Mr. Laforest, the bands of prepared paper, it is said, 
could be cut at the rate of 3,000 per hour, instead of the slow and 
tedious process of producing the cards, This arrangement, though 
extremely ingenious, has not, I believe, come into operation, partly, I 
am informed, from the minuteness and crowding of many of its 
parts, rendering it liable to get out of order, and partly because it 
was not adaptable to existing looms, which must be entirely thrown 
on one side as useless, if the new invention was taken up. 

The Jacquard loom did not come generally into use in this country 
till about thirty years ago, and now it has completely superseded 
every other description of apparatus for producing figured work in 
the loom. It is applied to the power-loom, and has been adapted to 
carpet-weaving and lace-making. Numerous mr per ya in 
detail, have from time to time been made, among which, and in par- 
ticular, the invention of Mr. Bennett Woodcroft deserves notice, 
namely, an arrangement by which, while one portion of the w 
threads is elevated, the other is not merely left at rest, but dep lo 
This has been found of essential service in certain classes of weaving. 

I will now draw your attention to the electric ar ents of 
M. Bonelli, which have for their object the getting rid entirely of the 
cards of the Jacquard machine, the other parts of which are in no 
way interfered with: and this, by the way, is one of the merits of 
M. Bonelli’s system, namely, that it is at once applicable to the loom 
as it at present stands. The cards are taken away, and M. Bonelli’s 
arrangements substituted for them. 

M. Bonelli, who has been long known as a man of science, as well 
as a practical engineer, has for many years past had his attention 
turned to the application of electricity as a substitute for the Jacquard 
apparatus in the loom, but he has only lately been able so to perfect 
his arrangements as to bring them before the commercial world in a 
form which he considers adapted for general use. 

So long ago as 1852, M. Bonelli constructed an electric loom, 
which was exhibited at that time in Turin, but the first trial to 
which the machine was submitted gave but small hope to those who 
saw it, that the inventor would succeed in his object. The public 
trial at Turin, in 1853, in the presence of manufacturers, was not so 
successful as to remove all doubts as to the merits of the novel 
apparatus. In the following year it was submitted to the judgment 
of the Academy of Sciences, at Paris, who appointed a committee to 
examine it; but it is believed that no report was ever made. In 
1855, a model of the loom had a place at the Universal Exhibition 
at Paris, but the lateness of its arrival there prevented any official 
report being made in reference to its merits. Since then, M. Bonelli 
has devoted much time and attention in endeavouring to remedy its 
defects and to perfect its working, so as to render it capable of hold- 
ing its place in the factory. This, M. Bonelli believes, he has at last 
accomplished, and he has brought over to this country not merely a 
model, but a loom in complete working order, which he is prepared 
with confidence to submit to the judgment of manufacturers, as a 
machine which, from its economy and efficiency, may be put in 
favourable comparison with the Jacquard loom. 

In the first place, it must be understood that the special object of 
M. Bonelli’s machine is to do away with the necessity for the 
Jacquard cards used to produce the pattern at the present time, the 
source of delay and very considerable cost, more especially in patterns 
of any extent and variety of treatment. M. Bonelli uses an endless 
band of paper, of suitable width, the surface of which is covered 
with tin-foil. On this metallised surface, the required pattern is 
drawn, or rather painted with a brush, in black varnish, rendering 
the parts thus covered non-conducting to a current of electricity. 
This band of paper, bearing the pattern, being caused to pass 
under a series of thin metal teeth, each of which is in con- 
nection with a small electro-magnet, it will readily be con- 
ceived that as the band passes under these teeth, a current of 
electricity from a galvanic battery may be made to 
through such of the teeth as rest on the metallised or conduct 
ing portion of the band, and from such teeth through the respective 
coils, surrounding small bars of soft iron, thus rendering them tem- 
porary magnets, whilst no current passes through those connected. 
with the teeth resting on the varnished portions. Thus, at every 
shift of the band, each electro-magnet in connection with the teeth 
becomes active or remains inactive according to the varying portion 
of the pattern which happens to be in contact with the teeth. Ina 
movable frame opposite the ends of the electro-magnets, which, it 
should be stated, lie in a horizontal direction, are a series of small 
rods or pistons, as M. Bonelli terms them, the ends of which are 
respectively opposite to the ends of the electro-magnets. These 
pistons are capable of sliding horizontally in the frame, and 
through a plate attached to the front of it. When this frame is 
moved so that the ends of the pistons are brought into contact with 
the ends of the electro-magnets, they are seized by such of them as 
are in an active state, and, on moving the frame forward, those are 
retained while the others are carried back with it, and, by means of 
a simple mechanical arrangement, become fixed in their places; 
thus there is in front of the frame a plate with holes, which are only 
open where the pistons have been withdrawn, and this plate, as will 
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be readily understood, acts the part of the Jacquard card, and is 
suitable for receiving the steel needles which govern the hooks of 
the Jacquard in connection with the warp threads as ordinarily 
used, 

Each shift of the pattern, combined with the backward and for- 
ward movements of the frame bearing the pistons, produces a 
different series of holes in the plate, which thus becomes what may 
be termed a universal Jacquard card, changing its face each contact, 
in accordance with the uirements of the pattern. Thus the 
electric loom gets rid of all those costly preliminaries which are 
required for the preparation of the cards, accomplishing instan- 
taneously and automatically an analogous operation. 

The accompanying illustration explains generally the arrange- 
ments by which the process is effected 

















A, Fig. 1, represents the plate pierced with holes, which plays the 
part of the card. Each of the small pistons or rods 6 forming the 
armatures of the electro-magnets c have a small head d atlixed to 
the end, exactly opposite the needles e of the Jacquard, and are 
capable of passing freely through the holes of the plate A (see Fig. 2). 
At a given moment the plate is slightly lowered, which prevents 
the heads of the pistons passing, and the surface of the plate then 
represents a plain card. The pistons are supported on a frame /, f, 
which allows them to move horizontally in the direction of their 
length. At each stroke of the shuttle, the frame, carrying with it 
the plate A, has, by means of the treadle, a reciprocating motion 
backwards and forwards, and in its backward movement presents 
the ends of the pistons to one of the poles of the electro-magnets, 





and, by means of certain special contrivances, contact with the 
magnets is secured. When the frame /, /, returns with the plate A, 
towards the needles of the Jacquard, the electro-magnets, which 
become temporarily magnetised G the electric current, hold back 
the pistons, the heads of which pass through the plate A and rest 
behind it. 
magnetised, owing to the course of the current being interrupted, | 
permit the other pistons to be carried back, their heads remaining 
outside the plate and in front of it. At this moment the plate, by 
means of an inclined plane beneath it, is lowered slightly, thus 
preventing the heads of the pistons passing through the holes, by 
the edges of which they are stopped, so as to push against the 
needles of the Jacquard; on the other hand, the heads of the pistons 
which have passed within and to the back of the plate, leave the 
corresponding holes of the plate free, and the needles of the Jacquard 
which are opposite to them are allowed to enter. 

The electro-maynets are put into circuit in the following manner: 
—One of the ends of the wire forming the coil of each of the magnets 
is joined to one common wire in connection with one of the poles of 
a galvanic battery. The other end of the coil wire of each magnet 
is attached to a thin metallic plate m, having a point at its lower 
extremity. All these thin metallic plates are placed side by side, 
with an insulating w.aterial between them, formed like the teeth of 
acomb n,n. Ata given time these thin plates rest with their lower 
extremities on the fst bearing the design P, which, in the form of 
an endless band, is wrapped round and hangs upon the cylinder Q, 
and, acc rding as the thin metal plate rests on a metallised or on a 
non-conducting portion of the design, the corresponding electro- 
magnet is or is not magnetised, and its corresponding piston does not 
or does press against the needle of the Jacquard. The wire from the 
other pole of the battery of course communicates with the band bear- 
ing the design by being attached toa piece of metal, which lies in 
constant contact with the metallic edge of the band. At Bisa 
contact-breaker, which is put in motion by the movement of the 
frame. Besides this, by means of a mechanical arrangement con- 
nected with the treadle, which raises or depresses the griff-frame, 
the band bearing the design is carried forward at each stroke, and 
the rapidity with which it is made to travel can readily be regulated 
by means of gearing, at the will of the workman. by regulating 
the speed of the band, and by the use of thicker or thinner weft, 
an alteration in the character of the woven material may be made, 
whilst the same design is produced, though in a finer or coarser 
material. 

Such are the arrangements by which the loom will prodice a 
damask pattern, or one arising from the use of two colours, oae in 
the warp and the other in the weft. I will now shortly explair the 
method adopted by M. Bonelli for producing a pattern where severa 
colours are required. 

The design is prepared on the metallised paper, so that the coloured 
parts are represented by the metallised portion of the band, but each 
separate colour is, by removing a v:ry thin strip of the foil at the 
margin, insulated from its neighbouring colour. ‘Then all the pieces 
of foil thus insulated, which represent ove colour or shade, are con- 
nected with each other by means of small strips of tinfoil, which 
pierce through the paper and are fastened at the back, and are con- 
ducted to a strip of tinfoil which runs along the edge of the band, 
there being as many such strips of tinfoil as there are colours. Thus 
each special colour of the pattern, in all its parts, is connected by a 
conductor with its own separate strip of tinfoil, and by bringing the 
wire from the pole of the battery successively into contact with the 
several strips, a current of electricity may be made to pass in 
succession through the several parts of the design on the band re- 
presenting the separate colours of the design. hus, assuming four 
colours, 1, 2, 3, 4, there would be four strips of tinfoil running the 
length of the band, insulated from each other, each of which would 
be im connection with its own separate colour only, At any given 
mo nent the thin plates of metal resting on the pattern would touch 
i. a a line which, as it passes over the width of the pattern, would 
run through all, or any one or more of the colours, but the 
electric current would pass only through those plates which rest on 
the one colour, represented by the strip with which the pole of the 
battery atshat instant happened to be in contact. 

it must be remembered that when | was describing the previous 
action of the hine, it was pointed out that at each stroke of the 





shuttle the pattern was shifted forward on the cylinder, and the thin 


On the other hand, the electro-magnets which are not | 





plates of metal acted on a different portion of the pattern. Now, 
when a number of colours are required, observe the difference; the 
band bearing the pattern is made to shift only at intervals depending 
on the number of colours. While the pattern stands still the other 

rtion of the loom is at work, and the wire from the pole of the 
Dattery is successively brought into contact with the several strips 
of tinfoil representing the several colours, and at each contact a 
shuttle with its appropriate colour is thrown, but according as the 
current passes or does not pass when such a contact is made (and 
this will depend on the thin plates — or not resting on the 
metal of the pattern representing the special colour at the moment 
the warps will be so actuated as to show or conceal the weft threa 
thrown. As soon as the four threads are thrown, the band shifts 
and the same process is repeated, the thin plates resting on the one 
line, while the four shuttles are thrown in succession, and in com- 
— with the successive contacts made on the several strips of 
tinfoil. 

All the movements which I have described are actuated by the 
one treadle which raises and depresses the griff-frame. The various 
ways in which this result may be effected may readily be conceived 
by any one acquainted with ism, it is therefore unnecessary 
to detail the special modes adopted by M. Bonelli. 

There are two points in the working of this apparatus which, 
though apparently trifling, are practically all important, and, unless 
provided against, would render the machine, however ingenious in 
other respects, utterly useless, The one is, the wear and tear of 
the pattern band by its friction against the sharp ends of the thin 
plates, and the other, the destruction of the band which would take 
place from the electric spark occurring when the plates passed from 
a non-conducting to a conducting surface, or vice versa. 

The first is provided for by an arrangement which slightly raises 
all the plates while the band sh fts, and the other is prevented by 
means of a contact breaker, B, which keeps the circuit open when 
the plates rise from the band, until the band has shifted and the 
plates are lowered on to it. - 

The electric power required for the loom is small, and that de- 
rived from two cells of a Bunsen's battery of ordinary dimensions is 
sufficient. The cost of this per day is calculated at not more than 
one penny. 

It is thus that M. Bonelli gets rid of the cards, which we have 
seen are not only a source of expense, but of considerable delay as 
well, and by his system the operations are reduced to tracing the 
design on the metallised paper with a non-conducting varnish. The 
rest of the operations remain the same. The thin plates passing 
over the pattern become as it were alive under the action of the 
electric fluid, feeling out the design, and instantaneously and un- 
erringly improvising for the moment the card required for the pro- 
duction of the design on the fabric. 

ihe inventor claims the following as the results of his inven- 
tion :— 

Ist. The great facility with which, in a very short time, and with 
precision, reductions of the pattern may be obtained on the fabric 
by means of the varying velocity with which the pattern may be 
passed under the teeth. 

2nd. That without changing the mounting of the loom or the 
pattern, fabrics thinner or thicker can be produced by changing the 
number of the weft, and making a corresponding change in the 
movement of the pattern. 

8rd. The loom and its mounting remaining unchanged, the design 
may be changed in a few minutes by the substitution of another 
metallised paper having a different pattern. ; 

4th. The power of yetting rid of any part of the design, if re- 
quired, and of modifying the pattern. 

The length of paper required for a pattern depends of course on 
the nature and extent of it; but an idea may be formed generally 
by recollecting that at each stroke of the shuttle a card of the 
Jacquard apparatus is brought into operation, while in M. Bonelli’s 
invention the paper having the pattern moves at the rate of a frac- 
tion of a millimétre at each stroke. M. Bonelli gives the following 
calculations, by way of comparison between the old and the new 
sys'ems. 

“He takes a damask design on the old system, requiring 4,000 
cards, and with 400 Jacquard wires. 

The cards will cost, at 12s. per 100, £24. The time employed for 
the mise en carte of the pattern, the reading it off, and punching 
4,000 cards, cannot be taken at less than about tive weeks. 

On the electric system, the executing the design on the metallised 
paper, ready for putting on the loom, he calculates at £6. The 
time employed would be a week, showing a ditlerence in favour of 
M. Bonelli’s system, in this case, of £18 in money, or 75 per cent., 
and in time of 80 per cent. 

Taking a more complicated case, namely, furniture damask, with 
a simple ground, and two sets of wires of 600 each, and requiring 
20,160 cards. 

The cards, at 15s. the 100, will cost £151 4s. As regards time, 
assuming that it is desired to get the loom to work quickly, there 
must be employed a designer, and tive persons for the mise en carte 
for one month, and, after this, six readers employed for another 
month, thus making six men employed for two months, or, what 
amounts to the same thing, one man employed for twelve months. 

On the electric system : — 





The cost of the tirst sketch =... 4 eee nee ove £4 
Putting the design on the metallized paper ... 22 
eve £26 


Total... oe 

The time employed by the designer would be one month, showing 
a ditlerence in favour of M. Bonelli’s system of £125 4s. in money, 
or 81 per cent., and in time of 90 per cent. 

M. wonelli informs me that the cost of the electric apparatus to 
be adapted to the looms at present in use is about £20, a sum which 
seems insignificant when compared to the cost of a single set of 
cards, and those, be it remembered, are of use for one pattern only. 
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bars at the mouth of the Mississippi are beginning to make their | 


appearance again, to the great dismay of the shippers there. Lhe 
last advices from the river quote 16 ft. of water, and state that 
twelve or tifteen vessels were detained on the 4th inst. inside the 
bar. ‘The Eclipse Tow-boat Company were of opinion they could 
put a vessel drawing 1 ft. or 2 ft. more through the mud. A year 
ago there were seventy-two vessels detained at the Southwest Pass, 
inward and outward bound, the outward vessels’ cargoes comprising 
70,000 bales of cotton.—It appears that the route tor the proposed 
Lyttelton and Christchurch nailway in the Canterbury setulement, 
New Zealand, has not yet been wnally determined. The country is 
extremely ditticul', and although the length uf the proposed line 
which is to connect the port of Lyttelton with the inland town or 
village of Christchurch, and the vast prairie lands which form so 
attractive a feature of the colony, is only ten miles, the estimated 
expense is no less than £280,000. The length of tunnelling will be 
2,880 yards.—The New York advices to hand on Monday state that a 
rumour was current that Commodore Vanderbilt, in connection with 
an English company, was about to establish a steamship line between 
Southampton, Aspinwall, Panama, and Australia, with an auxiliary 
line radiating from New York. The statement was not received with 
much credence. In connection with this matter, the New York 
Zimes says :—‘‘ Colonel Cauty had made application to the congress 
of Nicaragua for a transit charter, having in view the opening ofa 
line of communication between Great Britain, Australia, and New 
York, and San Francisco, the tirst-named route to be taken in charge 
by Messrs. Croskey and Co., of London, and the latter by Commo- 
dore Vanderbilt. 
years, with a grant of 100,000 acres of land. The consideration 
otlered was the opening of the route within six months, and a stipu- 


The contract was requested for aterm of 75 | 


| 
| 


lation to assume the payment of the entire national debt of Nica- | 


ragua” An exploration of the San Juan river and ihe Colorado 


branch had been made by Captain Pym, of her Majesty's ship | 


Gorgon, for the purpose of ascertaining the practicability of the 
route for the transit of the English and Australian mails—a railroad 
route being the principal feature of the plan. 


MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
February 7th, 1860. 
Wo. Farrearrey, Esq., F.R.S., &c., President, in the Chair. 





MATHEMATICAL AND PHYSICAL SECTION, 
February 2nd, 1860. 


Mr. W. L. Dickinson read a paper “On the Eclipse of the Sun, 
July 18th, 1860.” 

Eclipses of the sun and moon have long been regarded with 
peculiar interest; not only because of their importance to astro- 
nomers and other scientitic observers, but on account of the con- 
vincing proof they afford to every reflecting mind of the existence 
of the Almighty Creator, who formed the heavenly bodies by His 
word, and “hath given them a law which shall not be broken,” and 
who, by the simplicity of the causes which produce the various 

henomena of the universe, has manifested to us that “ He hath not 
eft Himself without witness.” 

As the solar eclipse in July next will be of considerable magnitude 
in England, it is thought that a communication of the results of a 
calculation made for this city, and of its appearance on the earth 
generally, will not be unacceptable to the members of the Literary 
and Philosophical Society. ‘The elements used in the computation 
are derived from the Nautical Almanack, and have been deduced 
from Burckhardt’s Lunar Tables with corrections by Professor 
Adams, and from Carlini’s Solar Tables, with correction by the 
Astronomer Royal. 


ELEMENTS. 

DHM Ss 

Greenwich Mean Time of ¢ in R.A. July 18 2 8 7-1 
©’s and (’s Right AscenSion ... .. ... 7 52 20°13 

° ’ ” 
(’s Declination ee ee es, cen eo ee, OE 
ce eee eee ae a 
(’s Hourly Motion inR.A. ... seo oe 37 29.4 
©’s Hourly Motion in R.A. e 2 30.6 
@ s Hourly Motion in Declination ... ... ... S. 10 2.3 
©’s Hourly Motion in Declination ... ... .. S. 26.8 
(’s Equatorial Horizontal Parallax ote 59 43.5 
©’s Equatorial Horizontal Parallax ee 8-4 
(’s True semidiameter ... eee eve 16 20.1 
ooo 15 46°5 


©s’ lrue semidiameter i oo ees 

The eclipse of the sun commences July 174 23° 53™ 48° Greenwich 
mean time, the penumbra of the moon tirst touching the earth at 
sun-rise in lat. N. 34°43’, long. W. 102° 15’, in‘ Texas; the penumbra, 
increasing in extent, will spread over the greater part of North 
America: the central and total eclipse will begin 184 U4 57 16., at 
sun-rise in lat. N. 45° 43’, long. W. 125° 47’, near the mouth of the 
river Columbia; the shadow of the moon, moving in a north- 
easterly direction over North America, and across Hudson's Bay, 
leaves the land on the northern shores of Labrador; its course is 
then in a south-easterly direction over the North Atlantic Ocean, 
where at 184 24 8» 7», in lat. N. 56° 9’, long. W. 3v° 33’, the sun will 
be centrally and totally eclipsed at noon; the shadow, continuing its 
course, crosses the Bay of biscay, and enters Spain; it moves over 
the Mediterranean Sea, and passes into Africa near Algiers, and dis- 
appears at 18+ 3" 53 lus, in lat. N. 15° 55’, long. E. 39° 25’, on the 
borders of Abyssinia and Nubia, near the Red Sea: the penumbra, 
decreasing in extent, leaves the earth with the setting sun at 
184 4" 56 38s, in lat. N. 4° 16’, long. E. 18° 57’, in the intcrior of 
Africa. 

The central line enters Spain a little to the west of Santander, 
and passes near Reinosa, Arnedo, Agreda, Calatayud, Daroca, Cala- 
mocha, Montalban, Morella, and UOropesa; every place situated 
within about 32’, or 37 miles of this line, will experience a total 
eclipse of longer or shorter duration: the principal places on the 
north-east are Bilbao, Espinosa, Vittoria, Logrono, Saragossa, Caspe, 
Alcaniz, Tortosa, and Peniscola; and on the south-west, Gijon, 
Oviedo, Burgos, Soria, Almazan, Molina, Teruel, Segorbe, and 
Valencia; the duration of totality at Reiuosa is 3 35%, and at Oro- 
pesa 3m 27*. 

This eclipse will be visible to North America, Greenland, the 
North Atlantic Ocean, the whole of Europe, the north part of Africa, 
the west part of Asia, and at the North Pole. 

At Manchester, lat. N. 53° 29’, long. W. 2° 14’, a partial eclipse is 
visible, and 


, le _— a a 
3egins uly1i8 1 32 44 . 
Greatest Phase 2 42 su —_ —— at 
Euds 343 1d oman 


Magnitude of the eclipse (sun’s diameter _1) 0°821 on the sun’s 


southern limb. 
s > first contact, 77° towards the West 

Angle from North Pole, of Lies contact, 126° towards the East 
first contact, 98° towards the West 
last contact, 89° towards the East 

for direct image. 

For any place, not far distaut from Manchester, whose geocentric 
north latitude is /, and east longitude a, the mean Greenwich time ¢ 
of beginning may be computed by the formula, 

cos w = 0°87935 — [0°19820] sin Z + [9°99911] cos Z cos 
(A + 73° 477) 

¢ = 2 48m 59s — [3°64075] sin w — [3°49927] sin 7 — [3°87655] 
cos / cos (A + 122° 90) 

Contact on sun’s limb, wa — 24° 348 from the north towards the 
west. 

Also the mean Greenwich time ¢ of ending, by the formula, 

cos w 1-22601 — [0°19621] sin 7 {+ [0°00273] cos 2 cos 
(A + 107° 115) 

¢ = 20 256" Zs + [3°58835| sin w — [345937] sin 7 — |3°82107] 
cos / cos (A + 154” lv") 

Contact on sun’s limb, w# + 25° 187 from the north towards the 
east. 

Since the commencement of the preceding calculation, a circular 
has been issued from the * Nautical Almanack” Office, dated De- 
cember 7th, 1859, containing a revised path of the shadow, the result 
of computations from data derived from ‘ Hansen’s Lunar ‘Tables,” 
and “Le Verrier’s Solar fables ;” in order to give an opportunity of 
comparing the-e with the former tables, and of testing the degree of 
perfection of each, it seemed advisable to determine the circum- 
stances of the eclipse as it will be seen at Manchester, from elements 
deduced from the tables of Hansen and Le Verrier. 


Angle, from Vertex, of { 











ELEMENTS. 
Greenwich | Moon’s Right Moon's | _ Moon’s Moon’s 
Mean ‘Time, Ascension. | Declination. | Hor. Par. | Semidiam. 
Rs. — — —— = - = = —_ - - 
1860 d hih m 8 ° ’ u“ 4 4 4 
July 18 0 | 7 46 57°07) N. 21 652 213 59 40°5 | 16 136 
117 49 27°40; 21 42 338 59 469 16 190 
217 6&1 5750 21 32 373 59 48°2 16 194 
3.17 St 27°36 21 22 S21] 59 49% 16 198 
4 [7 56 Sova] N.2k 12 81) 59 508 | 16 21 
Greenwich | Sun’s Right | Sun's Sun's Sun's 
Mean Time. Ascension. | Declination. H Hor. Par. | Semidiam. 
1360 d h|h m 5s | e 4 “ “ . - 
July 18 0 |7 5: 58°85 | N. 20 87 569 | 83 15 448 
1 7 52 8°89 ~ 57 Sul 838 lo 445 
2|7 52 1sv4 | 2 67 33] 88 15 44°8 
8 | 7 52 2398 | 20 56 364; 88 15 44°8 
417 52 39°03 N.20 5 9% H 83 | 15 44°83 
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The result of the calculation is, that at Manchester the eclipse 


Ss 8 6 
Begins July 18 1 34 10 M , 
= i Mean time 
— om 3 = bo at Greenwich. 


Magnitude of the eclipse (sun's diameter = 1) 0816 on the sun's | 
southern iimb. 


7 first contact, 77° towards the west 

Angle, from North Pole, of {Tact contact, 126° towards the east 

* 7 first contact, 97° towards the west 

Angle, from Vertex, of tae contact, 89° towards the east 
for direct image. 

For any place not far distant from Manchester, whose geocentric 
north latitude is 7, and east longitude a, the mean Greenwich time ¢ 
of beginning may be computed by the formule, 

cos w = 0°86458 — [0719895] sin 2 + [9.99885] cos 7 cos 
(a + 72s 27"6) ; 

t = 2n 51™ 46s — [3.64179] sin w — [3°49917] sin 7 — [3°87835] 
cos 2 cos (A + 120° 559) 

Contact on sun’s limb, w — 24° 292 from the north towards the 
Ww 





est. 

Also the mean Greenwich time ¢t of ending, by the formule, 
cos w = 1'22453 — [0°19671] sin 2 + [0-00309] cos Z cos | 
(a + 107° 25"9) 

t = 2h 26m 8 + [3°58745] sin w» — [3°45878] sin 7 — [3 82065] 
cos f cos (A + 154° 31’ 3) 

Contact on sun's limb, # + 25° 18"1 from the north towards the 
east. 

There are four planets in the neighbourhood of the sun, which 
may probably be seen during the eclipse. Venus, within a few hours 
of her inferior conjunction, will appear as a very thin crescen’, 
having only a minute portion of her illuminated disc turned towards 
the earth; this planet is 5° south of the sun; Jupiter is 9° east, 
Mercury 25° east, and Saturn 30’ east of the sun. 

A paper was also read by Mr. Thomas Carrick, “On the Moon's 
Orbit Plane.” 

In previous communications the author has endeavoured to esta- | 
blish a law “ that in all systems of cosmical bodies the equator plane 
of the primary is the normal of the orbit planes of its satellites.” 

To this law the moon's orbit presents the only known exception. 

The author pointed out several respects in which the moon diflers 
from all other satellites, dwelling especially upon the fact that its 
gravitation towards the sun is 2-27 times greater than its gravita- 
tion towards the earth—a very anomalous position for a satellite of 
the earth. 

Close analogies were shown to exist between the system of the 
earth and moon and the sidereal systems of revolving double stars. 

The abnormal position of the moon’s orbit plane was traced to the 
action of the preponderant gravitation of the sun. and this cause 
was also held to be fatal to the hypothesis of the ellipsoidal tigure of 
the moon. 





February 21st, 1860. 
J.C. Dyer, Esq., Vice-President, in the Chair. 


Mr. Hutt, F.G.S., in continuation of his observations on the previous 
meeting, proceeded to remark that when roches moutonnées assumed 
the form of inclined planes or wedges, the-e forms not only indicated 
the former existence of a glacier, but also the direction from which 
the ice had moved, which, as a general rule, was opposite to that of 
the apex of the inclined plane. An example of this was exhibited 
in a sketch taken from the valley of Amble-ide. 

Referring to the opinion of Professor Agassiz, that the Highland 
districts had formerly been overspread by broad sheets (heppes) of 
ice, in a manner similar to that of Greenland at the present day, the 
author proceeded to show that this opinion was borne out to a great 
extent by what he had observed in the | ake district. ‘Ihe pheno- 
mena in one locality appeared to show that the ice had been in 
such force and thickness, as to have been forced over a ridge or 
barrier 500 ft. above the bottom of the valley. He alluded to the 
flanks of Skelwith Fell, opposite the mouth of Great Langdale. 
Here the striae were found to ascend the flanks of this ridge to an | 
elevation of about 800 ft. above the sea, or 500 ft. above the bed of 
the valley. They were doubtless produced by the glacier which 
descended along the valley of Langdale; and instead of turning 
to the left. and so entering the head of Windermere, the glacier was 
apparently forced over the opposite ridge. 

ir. Hull considered that this instance of glaciation, as also those 
at a considerable distance from the central chain of mountains, was 
attributable to the earliest of the three stages of the glacier period 
to which he alluded in his paper; and he proceeded to oiler evidence 
in support of the existence of these three periods, which had been 
first indicated by Professor Ramsay, when treating of the old Welsh 
glaciers, 

Mr. Binney urged the importance of persevering in the work of 
accumulating facts. Theories long entertained had disappeared 
with the advance of knowledge. Without denying the existence of 
such evidences as had been brought forward by Mr. Hull, there were | 
some which had been adduced by geologists wi'ich had subsequently 
been disproved. For instance, it had commonly been believed that 
the shells in the till were of an Arctic character, whereas those 
which he had examined in the till of Blackpool and other places 
were identical in character with those common in the Irish Sea at 
the present time. 

Mr. Leigh exhibited a piece of fossil wood, taken from the clay 
near Roechdale-road, at a depth of 23 ft. from the surface. Mr. 
Binney said such specimens were frequently found in Lincolnshire, 
and were called wire thorn; the present specimen seemed to be 
yew. 

A paper was read by Mr. T. T. Wilkinson, F.R.A.S., “ On the 
Life and Writings of the late Henry Buckley.” 

At the commencement of the paper, the writer notices the fact 
that the geometers of the North of England have been distinguished 
for more than a century. Commencing with Jeremiah Ainsworth 
and ending with Henry Buckley, there are many names in the 
interval which deserve particular mention. These men were mostly 
self-taught, and studied mathematics as a recreation. Whether at 
the loom, or in the mine, they laboured on until their abilities 
became known to the leading men of the day, and their example 
influenced even the students at our universities. 

Mr. Buckley was one of these self-taught men, who, with some 
slight assistance from the late John Butterworth, raised himself 
from obscurity and became distinguished as an able cultivator of 
the Greek geometry. Towards the close of his life he was in corre- 
spondence with most of the able geometers of the day, including 

r. John Whitley and the late Professor Davies His published 
Ano contain problems of almost every grade of difficulty, and may 

seen in the Lady's and Gentleman's Diary, the York Courant, and 
the Educational Times. 

Since his death most of his manuscripts have been committed to 
the care of Mr. Wilkinson, who has selected a series of the most 
curious and interesting to illustrate this memoir of his late valued 
friend. Several of the problems relate to the more ditlicult portions 
of the ancient geometry, amongst which may be instanced those of 
inclinations, tangencies, sections of ratio and of space, loci, and 
porisms. One or two examples are also given of maxima and 
Minima, bisectant axes, besides a series of interesting theorems of 
considerable interest. 

The memoir closes with a short account of Mr. Buckley’s ultimate 
attainments, his success in life, and the causes which led to his pre- 
mature death “on the 15th July, 1856, in the 47th year of his age.” 

MICROSCOPICAL SECTION. 
February 20th, 1860. 

Mr. Lynde exhibited the circulation in the valisneria, and some 
conversation ensued as to the probable cause of the phenomenon. 
Mr. Lynde considered that the action of light influenced the move- 


| are mingled with the soil of every land. 





ment of the globules more than that of heat, as is generally supposed ; 





for he found the circulation active in daylight during cold weather. 
Mr. Lynde remarked that the motion commenced about ten or fifteen 
minutes after the exposure of the specimen to a strong light, while 
the exposure to heat alone would hardly affect it. ‘The point could 
not, however, be determined, owing to the ditticulty of obtaining a 
powerful light on the object without an elevation of temperature. 

ir. Lancer thought the movement might be molecular, and similar 
to that observed in particles of camphor or gamboge in water. 

Mr. Binney exhibited some specimens of wood, and also some fine 
sections of canes. 

Mr. Parry exhibited some excellent microscopic photographs of 
woods and fossils, 

Mr. Dancer showed the spines of the Aphrodita. proving that the 
prismatic hues exhibited by them were due to the longitudinal lines 
on their surface. 








COUNTING-ROOM ENGINEERING IN AMERICA. 


Tue “Almighty Dollar” has turned engineer, ignoring physical 
laws, professional formule, and the practice of all time, and is 
astonishing the world with his brilliant achievements. Nor do they 
want the scenic complements of flames and crashes, blood and 
thunder. Here a railway train tears through the bottom of his 
bridge, and a score of people are crushed with tlying timbers; there 
his thin walls aud eccentric pillars hurl down a lofty mill like an 
avalanche, jamming men and women into jelly by the hundred, aud 
tearing them limb from limb. Here he flings a locomotive into a 
standing train, bursting it into splinters and crushing its passengers 
into shapeless corpses; there he hurries a car over a precipice into 
the river. Inthe bottom of the sea are his monuments, careened 
and moss- grown, full of rotten splendour and dead men’s bones ; his 
dismasted hulks batten on every sho:e, and the bones of his victims 
But yesterday he roasted 
a house tull of beings in his combustible cage, and hurled a factory 
full of men, scorched, peeled, and bleeding, amid bricks and timbers, 


| into the air, with his exploding boiler. 


Who is this devastating monster, stalking fearlessly over land 
and sea, devouring men and houses at a mouthful, and scattering 
ruin and death in his track? Oh, it is only the * gentlemanly and 
accomplished manager,” behind the ledger, who presumes to dictate 
the proportions of destruction for works and machinery, by depriv- 
ing them of professional aid and engineering completeness. The 
ledger is the book of fate wherein are written the tortures of untold 
thou-ands—the lecger is the volume of «engineering precedeats—the 
ledger tavulates the mystic columns of strength, and forms of 
materials, and the laws of physical science. 

And who are the valiant champions of public safety who go out 
to meet the roaring monster and drive him to his den? Oh, they 
are the polished insurance gentlemen, who saddle their friend's 
losses on the public, for a consideration, by issuing policies on his 
tottering and combustible murder-trap; and the nigger absorbed 
Government who, with grave and plausible show of ~ inspection,” 
allows millions of human beings to pass their precarious lives over 
rotten and cheaply-attended boilers; and the driving Yankee, who 
risks all things if, peradventure, he can pile up the almighty dollars; 
and the sweet-tempered juryman, who advertises the ambitious 
worshipper ot lucre with a verdict which means, “ All right now, 
my boy—it won't happen again—go in and win.” It is each man 
in the community who swa'lows the “terrible catastrophe” of his 
morning paper as if it were so much cordial after dinner, to digest 
the heavier aliment of daily business. 

Judging by the general principles of intellectual philosophy, as 
well as by occasional chapters in the world’s experience, we may 
conclude that the slaughter of about 5,000 more people, provided 
the intervals in the acts of carnage are not above nine days’ dura- 
tion, will wake up the public to the necessity of making and 
executing laws to regulate engineering and architectural construc- 
tion—to the necessity of consulting technicat books of science 
instead of the ledger, tor building formule. 

When a commercial institution is established upon a fictitious 
capital, and conducted by known rogues, people generally do not, 
during the earlier portion of its career, invest their lives and 
fortunes in it without examination or indorsement. On the con- 
trary, it is daily expected to blow up break down, or tumble to 
pieces. So when boilers, bridges, and mills are built for a per- 


| centage of the cost which all science proves to be alone sutfticient, 
‘ out of materials and with proportions which not only engineers, but 


intelligent observers, would pronounce unsafe, should we not look 
for the same results? “ By no means,” says the ledger; “ cut dowr 
expenses—risk everything — make your pile and let the walls tumble 
on the successors.” And yet there are some men whi, at this pre- 
mature date, believe in another remedy than prolonged slaughter. 
For their encouragement we mention one tact already well enough 
known to many—a fact as to which, as with all other established 
principles, apparent exceptions may sometimes avise, but which in 
the long run is more sure than all the laws of trade and commerce 
which rest in the mere faith of man in man, for it is founded in 
the ultimate piliars of creation—the laws of physical science. It is 
this: steam boilers, made of a fair quality of iron—shaped and 
stayed so as to retain their form under the pressure which authen- 
ticated precedents allow their various sizes—constructed so that a 
failure of one part will not cause a general explosion—with space 
enough to allow solid water at all parts, under heavy tiring—pro- 
vided with ample safety-valves and reliable pumps—just such 
boilers as at least three-quarters of the boiler-makers know how to 
make and have made, when paid for it—attended by a man whose 
known faithfulness would insure him good wages in other pursuits 
—frequently cleaned and examined, and repaired whenever failures 
begin to exhibit themselyes—such boilers do not blow up. it 
cannot be proved that such a boiler ever did blow up. It is safer 
than any bank in town. People talk about gas and mystery— 
there is no such thing. It is always carelessness or mal-construc- 
tion that explodes boilers. ‘The same rule holds in all other 
engineering construction. 

There are recorded facts and precedents, and means of verifying 
them, and hosts of men who know how to apply them. But all 
this costs something perhaps 20 per cent. more than shams and 
traps. So our counting-room engineers look into the ledger again 
Whose turn will come next? Who will give his body to the 
destroyer to-morrow ?— New York Times. 








AcciDENTs IN AMERiICcA.—Fearful catastrophes are almost daily 
recorded in the New York papers. On the 2nd ult. there was asteam 
boiler explosion and the joss of two lives in the eastern district of 
Brooklyn; and on the following day, about balf-past seven o'clock 
in the morning, a frightful boiler explosion occurred in the hat 
factory of Ames and Molion, situated in Sanford-street, between 
Nostrand and Park avenues, Brooklyn, totaily demolishing the 
building and causing the immediate death of six persons, and the 
injuring of eight or ten others—some of them, perhaps, fatally. 
‘The building was a new one, and had been in use only about a week. 
Providentially there were but few pe:sons in the tactory at the time. 
The hour of commencing work was fixed for eight o’clock, an: con- 
sequently none were present but those i li ted with 
the engine, or whose duties were to put everything in order pre- 
paratory to commencing work for the day. Had the explosion 
taken place one hour later no one can foresee what might have re- 
sulted, as there were over 200 persons employed in the factory the 
day before, and in all probability the number would not have been 
less on the day the accident occurred. Another mail brings intelli- 
gence of two more frightful accidents which had occurred at New 
York, the one from the bursting of an old boiler, and the other from 
a fire in a tenement building, which was full of people. A few 
leaped from the windows and were saved, with more or less injury ; 
but a large unascertained number perished before the eyes of the 
spectators. 
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NOTES AND MEMORANDA, 
A SQUARE mitre is 10°764 English square feet. 


Tue new Holyhead and Dublin steamboats have twenty compart- 
menis each. 

Wuere cattle are carried below the main deck in iron vessels, 
their breath causes corrosion of the plates. 

Coa seams containing much sulphur frequently take fire when 
blasting operations are carried on in or near them. 

2,296,700 bales, or 973,800,800 Ib., of raw cotton were consumed 
last year by the cotton manufacturers of Great Britain. 

Tue effect of wind blowing against a square chimney is twice as 
great as against a circular chimney of the same dimensions. 

A SEMICIRCULAR form gives the least friction for the bottom of a 
vessel of a given displacement. A triangular form has the most 
stability. 

Gxass is frosted in the manufacture by placing it on a revolving 
wheel, and then holding to it a brush of iron wire, fed with loamy 
clay. 

In the estuaries of tidal rivers iron hulls become corroded by a 
galvanic action set up between the fresh water on the surface and 
the sult water below. 

Tne lime salts of the sea are taken up in the formation of coral, 
and, accordingly, in the vicinity of coral reefs the sea is found to be 
deticient in these salts. 

Tue upper web of a wrought-iron beam should have 1} times the 
section of the lower web. If the flanges are very wide and thin it 
should have 19 times the section. 

Two locomotives employed upon the Stockton and Darlington 
Railway have been fitted up with houses, or coverings for the en- 
ginemen, upon the American plan. 

luv power of the engines of the Rattler was at first communicated 
to the screw-shaft through a belt. ‘The Great britain orginally had 
three heavy pitch chaius for driving her screw. 


CorrvuGation has been found to atford such strength to plate iron, 
that a single sheet, so thin as to be unable to bear its own vertical 
position, bore 7UU Lb, after corrugat on, without beadimg, 

As little as 2 square feet of surface for each indicated horse-power 
is now found suincient for surface condensers, except when con- 
densing water much warmer than 60 dey. bas to be used. 


Tue estimated consumption of coal, per horse-power per hour in 
steam-vessels, is estimated to be one-uall greater in regular working 
on long voyages than upon careful trials with new machinery, 


Ir an engine, titted with a surface condenser, were placed 70 ft. 
above its boiler, the condensed water would return to the boiler 
by its own gravity against a pressure of 30 Ib. of steam per square 
inch. 

THERE are no means at present of cleaning the bottom of the 
Great Eustern and it is probable that in consequence of fo. ling she 
would noi now go as fast, by 14 or 2 knots au hour, as if ber plates 
were clean. 

Coprouitrs are the fossil excrements of extinct animals, and 
when found in any quantities form valuable manure. They are found 
in the lias, chalk, and coal formations ai Bristol and Lyme Kegis, 
and in Fifeshire. 

In working steam-vessels fitted with surface condensers the steam 
has to be kept down, whilst laying-to, by banking the tires, as, if 
the safety valves are allowed to blow ou, a part of the original 
supply of distilled water is lost. 

Mx. Bourye found the thrust of the screw propeller to be con- 
stantly varying, and it has been also observed that the thrust de- 
livered is greatest when the blades of a double-bladed screw stand 
vertically, or in a line with the steru post. 

WrovuGut-1ron railway-wheels are hardly ever used in the 
United States. The wheels generally used are of cast-iron, 33 in. in 
diameter, weigh about 520 |b., and are chilled on the tread or wear- 
ing surface by being cast in an iron mould. 

Tue width of the widest omnibuses is 8 ft. The horse railway 
carriages to be adopted in Liverpool will have their wheels beneath 
the body. and the extreme width will be only 5 ft. The saving of 
3 ft. will be a great advantage in narrow streets. 


A SUBSTANCE known as hatchettine, or mineral tallow, is found on 
the coast of Finland, at Strasburg, at Merthyr T'ydvill, and else- 
where. It consists of yellow, translucent pearly plates, soft like 
wax, and hay.ng no odour until when heated, when it smells like ‘at. 


Trevs may be impregnated with preservative solutions whilst 
growing. A trough, containing the solution, is made around the 
trunk, and two auger holes counected by a saw cut are made to allow 
the solution to enter and be absorbed by the vital action of the tree. 


In Messrs. Robert Napier and Co.'s experiments upon iron and steel, 
one bar of Jowitt’s too! steel bore, before breaking, a strain equal to 
148,294 Ib. per square inch, the greatest strain borne by any of the 
steels tested. One bar of Lowmoor iron bore 67,876 Ib, per square 
inch. 

Tue number of spindles at present employed in the cotton manu- 
factyre of Great Britain is estimated at 37,460,026. ‘Ihe present 
rate of increase is estimatea at 45,000 spindles a week, or, say, 
2,300,000 a year. Each spindle consumes 3v Ib. of raw cotton per 
annum. 

Cast-tron boilers were formeriy extensively employed, and at 
the present time many boilers at work on the island of Cuba and 
elsewhere have fiat cast-iron ends, although the bvilers of 42 in. 
diameter are worked under a pressure of from 60 Ib. to 80 lb. per 
square inch. 


Mr. Perer Rornwett Jackson, of Manchester, patented, as 
long ago as the 6th Nov., 1834, a construction of hydraulic press in 
which wroughbt-iror. rings were shrunk upon a central core, in the 
same mauner as Armstrong’s guns are now formed, Mr. Jack_on’s 
specitication is numbered 6,709. 


An internal coating of kamptolicon, which is a mixture of 
powdered cork and india-rubber, has been found such a protection 
to the plates of iron vessels, that when an 06 in. shot was ured 
through a thickness of 1 ft. of this substance it closed so tightly 
that the end of a walking-stick could not be forced into the hole. 


tne Ariadne, in one of her recent runs at the measured mile, 
attained a speed of 15°254 knots with the tide, the average h .ving 
been 13°078 Lhe former rate is said to be the highest ever atiained, 
at a single run at the measured mile, by any vessel in the navy, 
with the exception of the royal yacht. 


In warm climates, iron ships, when not properly protected, some- 
times become fouled with oysters and barnacles, to a thickness on 
some parts of the bottom of no less than 9 in. This was the case 
with the Pekin steam-vessel, which left England in February, 1847, 
and was docked at Bombay in the October following. 


Tue Dwarf, screw steam-vessel, having a fine run, attained a speed 
of 91 knots an hour. On filling out the stern by three layers of 
planking, until its form corresponded to that of a vessel with a full 
stern, the speed fell off to 325 knots. On taking off one layer, the 
speed rcse to 5°75 knois, and on removing it entirely 9 knots were 
made, which was nearly the speed on the urst trial, befure ulling, 


Mr. Bourse, in his work on the screw propeller, published in 
1852, says.—“In all vessels the existing modes of construction are 
ill adapted to reconcile lightness with strength, and both iron and 
wood. n vessels should be looked upon as a great hollow beam, and 
be made as strong iv the deck as in the bottom.” Seven years have 
— —_ engineers appear to have practically adopted Mr. 

urne’s i 
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Fic. 1 is a longitudinal view of a dredging or excavating and pile- 
driving machine, the invention of Christopher Po'tinger, of Anstru- 
ther, N.B.; Fig. 2 is a corresponding plan of the same; and Figs. 3 


and 4 are an elevation and plan of a portion of the details used in | 


conveying excavated earth, and elevating it to an embankment or 
level above the place of excavation. 

The whole of the machinery or apparatus is arranged and carried 
in a broad flat-bottomed barge or dredging vessel A, on the star- 
board side of which are arranged the boilers B, placed fore and aft 
and with the furnace mouths opposite to each other, as shown in the 
sectional view Fig. 1. ‘The furnaces of the boilers are arranged in 
an internal tube, the smoke and products of combustion pass off into 
two lateral flues which return towards the front of the boiler, and 
thence enter the duplex or union flue which forms the lower end of 
the funnel C. At or about the centre of the vessel A, is arranged 
the engine which actuates the dredging machinery and t! e apparatus 
for slowly propelling the vessel forward as the dredgii g operation 
proceeds. The cylinders D of the engine are of the trunk class, they 
are arranged in the centre of the vessel and at right angles to its 
length, by means of the rods E, they are connected direct to the 
crank-shaft F which extends across and is carried in pedestal bear- 
ings fitted on the upper part of the framing G. Between the 
cylinders D are arranged the valve-chests, the slide-valves of which 
are actuated direct from the crank-shaft, and on the left-hand 
extremity of the shaft F is a fly-wheel H, furnished with a crank, 
the pin of which is connected by means of the rod I to the cross- 
head J, which works the air-pumps. To the opposite or right-hand 
end of the crank-shaft F, is keyed the fly-wheel K ; this wheel is made 
with a large boss on which is fitted the pinion L ; this pinion is 
tightened up by the nut on the extremity of the shaft PF. This 
arrangement of the pinion on the shaft is intended to secure the 
moving parts of the machinery from injury, should any extraordinary 
impediment occur in the dredging operation. ‘This is provided for 
by tightening up the pinion on the shaft L, sufficiently to drive its 
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bolted to short horizontal beams of the framing N. The shaft Q 
also carries a pinion R, which gears with the wheel S on the shaft T ; 


| this shaft extends outwards to the starboard side of the vessel, and 


connected gearing, but should an obstacle occur to prevent the | 


ascent of the dredging- buckets, the pinion L then slips round on the 
boss of the fly-wheel K, and so prevents any injury to the gearing. 
The periphery of the pinion L is just level with an opening cut in 
the deck M, of the vessel on which is erected a substantial timber- 
framing N, carrving the gearing and parts connected with the upper 
end of the dredging apparatus, and the inner end of the endless 
train of wagons. There is also a secondary framing O, which 


extends from stem to stern of the vessel A, and out over its sides ; 
this framing serves to support the outer portion of the dredging 
apparatus, the train of wagons, as well as the pile-driving engine 
and apparatus. The pinion L gears with a spur-wheel P, which is 
keyed to a horizontal shaft Q, the pedestal bearings of which are 


its bearings are carried on transverse beams fitted on the framing N, 
and between two of the uprights of the framing O. The inner 
extremity of the shaft ‘TT has keyed to it the compound spur and 
bevel-wheel U; the spur-wheel gears with the wheel V on the 
shaft W; this wheel gives motion to the endless chain of buckets of 
the dredging apparatus, and it is fitted to slide to and fro on a feather 
formed on the shaft W, so that by means of the coupling X it may 
be readily thrown out of or into gear with the wheel U. The bear- 
ings of the shaft W are carried on the upper beams of the framing N, 
and inside the wheel V there is fitted on the shaft a square barrel or 
chain-wheel Y, round which the endless chain of buckets Z traverse. 
These buckets are attached to the endless chain a, the links of which 
are made equal in length to the breadth of the sides of the barrels 
round which they travel. The links of the chain are arranged in a 
double series parallel to each other, alternated with single links, and 
the lugs on each bucket are fastened to the single links by means of 
bolts or rivets. The chain is extended outwards by means of the 
frame 4, which consists of paratlel side pieces of timber fitted with 
deep caps or end pieces of cast or wrought-iron at the top and outer 
ends, and strengthened by tie-rods which pass through or are bolted 
to projecting brackets attached to the side pieces of the frame. At 
the outer end of the frame 6 is fitted a square barrel or chain- 
wheel c, round which the chain a traverses, the barrel ¢ correspond- 
ing to the upper barrel Y. The upwardly projecting brackets d on 
the frame } have jointed to them the shackle e, which is passed over 
the hook of the block sf, which, by means of the chain and the over- 
head block g, serve to raise or lower the dredging apparatus 
as required. This raising or lowering of the dredger may 
be effected by carrying the chain tackle round the barrel of a 
steam winch arranged on the deck at the fore part of the vessel ; 
or, if preferred, the work may be done by means of an 
ordinary windlass. As the dredging apparatus removes the 
soil from the bed of the river, harbour, or other place where 
the machine is used, a slow progressive movement is imparted to 
the machine, so that the buckets are continually working forward on 
fresh ground. This is effected by means of poles arranged in angular 
positions, and actuated by the steam engine; these propelling poles 
extend to the bed of the river or harbour, and being caused to 
press alternately against the soil, the dredging vessel is slowly 
urged forward. On the face of the compound spur and bevel wheel 
U is fitted a crank, to the pin of which is connected one end of the 
connecting rod A, the other extremity of which is jointed to the pen- 
dent lever i, which is fast to the horizontal shaft j, the bearings of 
which are bolted to the faces of two horizontal beams & secured to 





two of the uprights of the framing o. To each extremity of the 
shaft j is fitted a two-armed lever/; in the ends of these levers are 
laterally projecting studs, which serve to connect them to the caps 
on the upper ends of the propelling poles m; these are long spars 
of timber, extending downwards in an angular direction on each 
side of the vessel A. The propelling poles m are fitted at the lower 
ends with cast-iron shoes n, which present a broad surface to the 
soil se the bed of the river or harbour. The crank on the 
bevel wheel U imparts a reciprocatory movement to the shaft j, 
which causes the levers / to jae one upon their centres; this motion 
forces one of the propelling poles on each side of the vessel down to 
the bed of the river or harbour. The resistance offered to the pro- 
pelling poles causes the dredging vessel to move forward to a certain 
extent, simultaneously with the pushing motion of one pair of pro- 
pellers the others are withdrawn, and at the backward motion of the 
connecting rod they are, in like manner, thrust down as the others 
are withdrawn. The connecting rod h may be fitted to give a 
greater orless amount of throw to the levers /, and consequently to 
the propelling poles by fitting the crank pin in a slot in one of the 
arms of the bevel wheel U. In cases where the nature of the soil 
in the bed of the river or harbour does not admit of using this mode 
of propelling the vessel forward, the ordinary means may be adopted. 
The soil dredged from the bed of the river or harbour is delivered 
by the buckets Z into an endless chain or series of wagons or carriers, 
which convey the contents either on shore or to any point within the 
extent of the endless chain of wagons. The bevel wheel of the 
compound spur and bevel wheel U gears with a corresponding 
wheel 0, arranged on a horizontal shaft p; this wheel is furnished 
with a coupling p', to admit of its being put into or out of gear with 
the wheel U. On the shaft of the wheel o is a square barrel corre- 
sponding to the barrels Y and c of the dredging apparatus; round 
this barrel the endless chain q traverses; this chain is made up of 
duplex parallel links with intermediate single links, as described in 
reference to the chain a of the dredger; to the links of the chain 
are attached the small carriers or wagons 7; these wagons are fur- 
nished with small wheels or rollers which run on the angle 
iron rails s, the lower rails serving to prevent the line of 
wagons from swaying downwards when passing along under- 
neath. The chain q is extended outwards and passed round the 
barrel ¢ fitted at the extremity of the overhanging frame u, which is 
generally similar in its construction to that of the frame 6 of the 
dredging apparatus. The two side pieces of the frame u are 
strengthened by tie-rods, which pass through vertically arranged 
brackets bolted to the frame, which brackets serve also for the 
attachment of the rails s. The central part of the frame w is con- 
nected by a shackle to the block and chain tackle v, by means of 
which the elevation of the frame may be altered as required ; the 
chain may be conveniently carried down to a barrel on the shaft T, 
so as to raise and lower the frame by steam power. ‘The inner end 
of the frame wu is carried upon the shaft p, on which it turns when 
moved up or down by the lifting tackle v; it is also stayed laterally 
by the diverging stays w, the outer ends of which are fitted in cast- 
iron caps secured to the side pieces of the frame; the inner ends of 
the stays are jointed to bearings which are bolted down to cross 
beams carried on the framing N. The arrangement of the stays w 
does not in any way interfere with the vertical traverse of the 
frame u and its connected parts, at the same time it prevents any de- 
rangement arising from lateral strain. It is to counterbalance the 
overhanging weight of the frame u and the wagons that the boilers 
are arranged fore and aft on the starboard side of the vessel A. 
When the dredger and delivering apparatus are in operation, the 
buckets Z discharge their contents in succession into the wagons r 
as they traverse beneath, and these carry the soil and discharge it 
on to the adjoining embankment or elsewhere as desired. This 
machine is also applicable to facilitate, to a great extent, the opera- 
tion of excavating docks and other similar places; one modification 
of the arrangement for this purpose is delineated in Figs. 3 and 4, 
which represent in plan and elevation the lower extremity of the 
chain of buckets Z, working in conjunction with an endless train of 
wagons. In this arrangement the machine is supposed to be floated 
into the partially excavated dock, or sufficiently near it for the re- 
moval of the earth as it is excavated by the navigators. The lower 
end of the bucket frame } has connected to it the cast-iron frame 2, 
between the cheeks of which the buckets Z pass in an upward 
direction. The shaft on which the barrel c is fixed at the lower end 
of the frame } extends out beyond the frame on one side, and to 
this overhanging part is keyed the hexagonal chain wheel y, round 
which is passed the endless chainz. ‘This chain is passed round, 
and gives motion to a chain wheel 1, keyed to a horizontal shaft 2 
carried in the framing x; this shaft has also keyed to it 
a bevel wheel 3, which gears with a corresponding wheel 4, 
forming the lower part of the barrel 5, round which the 
train of wagons 6 traverse, the journals of the barrel 5 being 
carried in footstep and collar bearings fitted in the framing z. 
The wagons 6 are attached to the links of the chain 7, their 
wheels traversing on the line of planks 8 laid down for both 
lines of wagons. The endless chain 7 is extended along the line of 
the excavation, and carried round a barrel 81, fitted in the framing 9 ; 
this portion of the apparatus is carried upon the cruciform timber 
foundation 9!. In this modification the wagons 6 are shown as fixed 
to every fourth link of the chain 7, but the number may be doubled, 
if found desirable. The bottoms of the wagons are hinged to the 
sides, and they are so arranged that the retaining catch which holds 
the bottom up is pushed aside by a stop on the barrel 5, so as to 
allow the contents to drop into the buckets Z. As the wagons pass 
round the barrel, the bottom of each wagon is raised by passing 
over an incline which shuts the catch; the wagons are thus again in 
readiness to receive another load. As the navigators fill the line of 
wagons proceeding towards the barrel 5, the wagons successively 
discharge their contents into the chain of buckets Z, which carry the 
earth upwards to the wagons r, by means of which it is conveyed 
away to the adjoining embankment or elsewhere. In this way the 
wheeling away of the earth is dispensed with, ard manual labour in 
works of this kind is greatly economised. 





Evecrric TELEGRAPH MarveLs.—The Observer, in the course of 
a description of the new buildings of this company in London, 
says :—* In the foreign department of this establishment there are a 
number of clerks employed, capable of reading off messages in almost 
every European language. Messages are constantly being received, 
or sent, to and from Paris, Berlin, Hamburg, St. Petersburg, Moscow, 
Pesth, Prague, Constantinople, &c.—indeed, there is no town of any 
importance on the continent with which direct telegraphic communi- 
cation may not be had. The largest stretch which has yet been 
taken without a break is that just referred to from Odes-a, vid St. 
Petersburg—a distance by telegraph of 3,500 miles. The electric 
spark started from Great Bell Alley, dashed off along the Eastern 
Counties, leaped into the sea near Lowestoft, traversed the bottom of 
the German Ocean, rose up at the Hague, crossed the Elbe, passed 
through Hamburg, flew by Berlin, hastened on to St. Petersburg, 
travelled to Moscow, sped along over the bleak steppes of Southern 
Russia, looked in at Keif, glanced at the busy shipwrights at 
Nicolaietf, passed over the swamps of Simpheropol, and leaving the 
Crimea, skirted along the northern coast of the Black Sea, and rang 
the little bell of the slumbering clerk at Odessa to call his attention 
to the winged words of the message which were following close at its 
heels. The first conversation held direct between London and 
Constantinople was the following:—Constantinople clerk : I am 
Constantinople. London clerk: I am London, rid Hague. Can you 
read my signals distinctly? C. Admirably ; and how do you read 
mine? L. Excellently. What is the time at Constantinople? C. 
A quarter to twelve p.m. Weather beautiful. How is the weather 
in London? L. Fine. I am delighted to have an opportunity of 
speaking direct to Constantinople. C. I am also pleased. _Have 
you any despatches for me? L. Nothing at present. OC. W hat is 
the London time? L. Eleven minutes past nine p.m. C. Many 
thanks for this experiment of direct communication, so useful to 
both countries. L. I hope to repeat it very often. C. Good night. 
L. Au revoir. 
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“TAPP’S 


STEAM 


BOILERS. 


PATENT DATED 21st JuLy, 1859. 
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Fia. 1 illustrates one modification of improvements, by Charles Ne 
and James B. Tapp, of Chesterfield, in the construction of boiler 
furnaces and apparatus for regulating the supply of atmospheric 
air to the fuel. This figure is a transverse end elevation, one-half of 
the figure being shown in section to show the internal arrangements. 
There are two fire-boxes or tubes A, A}, through the entire length of 
the boiler, with a fire in each tube; B is the smoke passage for each 
tube; E, E, are side flues, formed of brickwork ; F is the fire-bridge; 
G, G, are the fire-bars; C, C', are dampers in the side flues; H isa 


lever with three arms I, I!, In, one arm I of which is attached to | 


the rod K hinged on the door L; the arm [; to the piston D, which 
works in a cylinder M; the arm I! to the rod J, which is attached 
to the damper C; N is a weight on the arm IP), to balance the 
damper, if required. 

When the fireman opens the fire-door L to charge the fire-tube A 
with coals, the projecting lever on the door moves the rod K, which 
operates the lever ii in connection with the damper, and the lever I! 
raises the piston D in the cylinder M, the lower end of which is im- 
mersed in water or other fluid contained in a cup or vessel. There 
is a valve placed in this cylinder which closes as soon as the cylinder 
has become filled with the water or fluid contained in the cup or 
vessel, acting on the principle of the common pump; moving a 
small tap to empty the fluid contained in the cylinder into the cup 
or vessel, the piston in its descent pressing it gradually through the 
tap, and being entirely regulated thereby. ‘The fire being charged, 
the door L is closed, the slot in the rod allowing the arm I to remain 
and the damper to keep shut, so that the smoke from A passes 
through over the red-hot fire in A', and is consumed. After the 
door is closed the piston D moves slowly downward, controlled in its 
descent by the small tap, presses upon the arm I}, and forces the ball 
or weight N upon the arm I, beyond the centre of gravity, when it 
falls, opening the damper C by its movement. The arm I is caught 
by a spring catch, the arm 1! being thereby made fast; the fire- 
door L is now locked until the piston D descends low enough to 
force back the spring catch and set the door at liberty for the 
furnace to be again charged with coals. The same arrangement is 
applied to the fire-door in the fire-tube Al, and the damper con- 
nected therewith. 

Figs. 2 and 3 show another modification of the improvements in 
the construction of boiler furnaces; Fig. 2 is a transverse end 
elevation, one half being shown in section to show the internal 
arrangements; Fig. 3 is a transverse longitudinal section. In this 
arrangement the fire-box A, Ai, extends through the entire length 
of the boiler; B is the partition or diaphragm; E, side flue; F, 
fire-bridge ; G, G, grate-bars; H, fire-door ; I, I, 1, tube supporting 
fire-box and partition or diaphragm. The same apparatus for open- 
ing and closing the dampers in connection with the fire-doors, as 
described in Fig. 1, is applicable to this modification. Figs. 4 and 5 
show another modification of the improvements as applied to marine 
boilers. Fig. 4 is a transverse end elevation, shown one half in 
section to show the internal arrangements; Fig. 5 is a longitu- 
dinal section. In this arrangement there are two fire-boxes 
A, Al, ‘extending into the boiler, with two fires in each fire-box ; 
B, B, are the partitions or diaphragms for dividing the fires 
and separating them from each other; D, is the fire-bridge ; 
C, the outlet over the bridge for the gases and smoke ; G, G, are the 
grate-bars; E, E, E, the tubes supporting the fire-box roof and par- 
tition or diaphragm; F, F, fire-doors; fi, H, &c., are return hori- 
zontal tubes from the chamber J to the smoke-box I; K is the door 
into the smoke-box; L is the uptake into the chimney; N, the 
steam-chamber. The horizontal tubes H, H, to be made of wrought- 
iron, brass, or copper, or steel, as may be determined; the same 
may be readily renewed when required, without interfering with any 
other part of the boiler. The same apparatus for opening and closing 
the dampers in connection with the fire-doors, as described in Fig. 1, 
is applicable to this modification. 








STEAM-TRAINS ON INDIAN RivErs.—The report of the committee 
of investigation, appointed at a former meeting of the Oriental 
Inland Steam Company, states that after full inquiry the committee 
are of opinion that the system of steam-trains has not had a fair 
and complete trial, and that there is no sufficient evidence to show 
that the plan is a failure. Explanations are also given with regard 
to the non-success of the first trips, which is attributed mainly to 
exceptional circumstances. The committee generally are in favour 
of the invention, and propose that a thorough trial shall be conducted 
on the Clyde with a new train, now being constructed at Glasgow. 
The committee, however, are not unanimous in this report, the 
minority alleging in a written statement that, from what has 
ttanspi red, the plan of steam-trains is a complete failure. 





SMITH’S FARE-BOX FOR THE PREVENTION 
OF FRAUD BY CONDUCTORS. 


PATENT DATED 16TH JuLy, 1859. 


Tuis invention, a communication to William M. Smith, of North- 
ampton, relates to the class of fare-boxes intended to prevent fraud 
on the part of conductors, drivers, &c., in which the fare, on being 
eg by the passenger, before dropping into the receiving drawer 
below, is temporarily arrested in an upper compartment, so con- 
structed and arranged that the conductor as well as the passenger 
may scrutinise the fare to see whether the amount deposited is correct, 
after which it is caused to drop into a receiving drawer inaccessible 
to the conductor. 
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In practice, it has been found that by the conductor neglecting to 
open the passage to the drawer below, and thus causing the money 
to remain in the upper compartment, the fare might be removed by 
means of a thin split or cleft stick, which, being thrust down into 
the compartment, will secure the arrested coin in the cleft of the 
stick, and thus enable it to be readily withdrawn. ‘To provide 
against this constructive defect of this class of fare-boxes is one of 
the objects of the present improvement. The improvement consists 
in a peculiar construction of the upper or receiving chamber, by 
means of which frauds of abstraction are rendered impracticable on 
the part of conductors and others having the care of omnibuses or 
other public vehicles. 

The invention also relates to the arrangement and combination of 
a mouth at the top of the fare-box, for ane Se outside pas- 
sengers of omnibuses to drop their fare into the box in addition to 





the mouth through which inside “yA deposit theirfares, And 
| it further relates to the arrangement of a light in the inside of the 





| and with holes e, e, at the top for the escape of the smoke. 


fare-box, by means of which it is not only sufficiently lighted up to 
scrutinise the fare, but to light the inside of the carri 

Fig. 1 represents the improved fare-box in front elevation ; Fig. 2, 
a rear elevation of the same; and Fig. 3 is a vertical transverse 
section taken through the line 2, 2, of Fig. 1; Fig. 4 is a similar 
view of a modification of the improved fare-box. 

The case enclosing the fare-box is represented as being provided 
with glass plates A!, A®, A®, A‘, both in front and rear. In one 
portion of this case is arranged the fare-box proper, which consists 
of the money drawer B opening in front (and securely locked, so as 
to prevent access to it except MY the proper person), and the receiving 
chamber C arranged above. These two compartments are made to 
communicate with each other by withdrawing a spring slide D, 
which in its normal position is made to intercept the fare or cover, 
the channel a leading from the receiving chamber C above into the 
drawer B below. The receiving chamber C, into which the mone 
is to be deposited by the inside passengers through the mouth EK, 
consists of a crooked or zig-zag channel, narrow at the top and wide 
at the bottom, to prevent wedging of the fare, formed by glass plates 
c, c', and d, di, securely fitted into the frame of the box. This 
irregularity in the form of the channel is produced either by placing 
the two pairs of glass plates c, cl, and d, d', at an angle to each other, 
or by forming each of the sides of one glass plate only, but which 
for that purpose must be moulded to the required shape. This 
peculiar shape or formation of the receiving chamber or channel ¢, 
which at its upper end is made barely wide enough to allow the 
money to pass through, will by reason of the mouth being out of 
the plane of the deposited coin, render it impracticable to extract 
money through the mouth, when by the neglect, intentional or other- 
wise, of the conductor the slide D after the inspection of the fare 
has not been withdrawn so as to drop it into the drawer beneath. 

In order toenable the outside passengers to deposit their fare in 
the box, a mouth or orifice F is formed at the top of the case, and an 
inclined glass plate } is arranged below it, so as to direct the money 
thus deposited into the channel or receiving chamber C. This mouth 
F is closed by a hinged cover F*, to prevent the admission of rain 
to the fare-box G; Fig. 3 is a drawer opening on the outside of the 
box next the conductor, to give him ready access thereto. This 
drawer is intended for the reception of change and tickets. In the 
upper part of the case, over the drawer G, is arranged a lamp H, 
the case being provided with a door I, in order to light the same, 
This 
arrangement of the lamp inside the case enclosing the fare will not 
only serve the purpose of lighting the inside of the omnibus and the 


| space outside next to the driver or conductor, but will also sufficiently 


illuminate the fare-box compartment to enable the conductor and 
passengers to scrutinise thoroughly the money paid for night fares. 
In order to prevent the smoke of the lamp from darkening or 
tarnishing the inside of the glass plates enclosing the fare-box and 


| receiving chamber, a glass plate may be inserted between the two 
| compartments, and if deemed advisable, the chimney itself may be 





passed directly through the top of the box, in which event a cap 
should be arranged over it to prevent the ingress of rain. 

The modification of fare-box shown at Fig. 4 differs from the 
arrangement above described, chiefly in the way of constructing the 
chamber C. In place of pairs of flat plates of glass set at angles to 
each other, so as to produce a zig-zag passage offering security for 
the deposited coin, two glass plates e, 7, are employed. The inner 
face of the plate e is recessed so as to form parallel shoulders across 
it at difierent elevations from the slide D, corresponding to the dia- 
meter of the silver coins used, but the inner face of the plate fis 
merely bevelled off towards its upper edge. When, therefore, a 
small coin is deposited in the box, its upper edge will be under, and 
be protected by the lower shoulder of the plate e, and in like manner 
the upper edge of a larger coin will lie under a more elevated 
shoulder, the largest sized coin finding security from surreptitious 
extraction from the shoulder formed by the lower edge of the mouth- 
piece g, which may be made of metal, the other portions of the 
channel or chamber C being constructed of glass to permit of the 
deposited coin being inspected as explained. The glass plates are 
secured to the sides of a box by metal plates Ah, which when fixed in 
position by screws form recesses for the ends of the glass plates ¢, /. 








NICHOLSON’S CLOD CRUSHERS, 
PATENT DATED 8Tu JuLy, 1859, 


Fic. 1 is a plan of a three-part land roller constructed according to 
the invention of W. N. Nicholson, of Newark-on-Trent. Fig. 2 is a 
section across the line A, B, of Fig. 1. A, A, are the shafts; B is 
the frame; C is the axle of front roller; D', D®, D3, three roller 
parts or separate rollers; E, E, are universal joints working on the 
axle of the front roller C, and in which the shanks of the frames of 
the roller parts D®, D’, work. The roller parts D2, D%, will rise or 


Fic.l. 






































fall or move at any angle vertically, independently of each other, or 
of the centre and leading roller D!, Instead of the plain roller parts, 
a series of discs, either plain, similar to those used in Cambridge's 
clod crusher, or serra similar to those in Crosskill’s, may be 
used. Fig. 8 is a section across a roller, showing another part of the 
invention. The sides of the roller are curved inwards towards the 
centre, and a collar a with a wide flange d is slipped on the axle, so 
that earth or sand falling from the — of the roller is kept 
from the bushes and boeeing parts. Fig. 4is a section across a two- 
part garden roller, in which a similar construction to that 
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in Fig. 3 is adopted. The sides a and along bush 6 are cast with 
each roller part. instead of being fitted in in the usual manner. e¢ is 
the hollow axle. with perforations for allowing oil or grease placed 
therein ranuing through for lubrication; d, d, are caps closing the 
ends of the axle. 








THE GREAT CHIMNEY AT GLASGOW. 


Mr. Duncan Macrarane, C.E, and Architect, of 
Glasgow, has published the following description of the 
colossal chimn:y recently completed at Messrs. Townsend’s 
Chemical Works, Crawford-street, Port Dundas :— 

The great chimney recently erected at Port Dundas, Glasgow, is 
an object of interest. being not only the Jargest structure of the 
kind, but the loftiest building in the world, excepting the Great 
Pyramid of Ghizeh, the spire of Strasburg Cathedral, and that of 
St. Stephen's, Vienna. ; ne , ; 

Stability being of primary importance in buildings of this descrip. 
tion- so much exposed to the violence of the wind- it may be 
proper to offer a few remarks as to their geveral design and con- 
struction. and the most etiectual means of ovtaining the degree of 
strength necessary to their security. 

Chimneys are sometimes diminished towards the top by a concave 
“batter,” like that at St. + ollox works, but more frequently by a 
straight inclination, as in the present instance. ‘The tormer method 
is preferable, from conferring a more symmetrical outline to the 
structure, whi'e the latter has the advantage of being less ditticult 
to build with accuracy, which is probably the reason it is so gene 
rally adopted ; but the most sub tantial and pleasing form is that in 
which the “batter” is made slightly convex which gives a yentle 
swell or budge to the building like a column in architecture, and 
imparts strength to the point where it is most required. This will 
be readily seen by comparing the following sketches of Port Dundas 
and St. Rollox chimneys, showing their power of resistance to the 
ressure of the wind, in pounds per superticial foot, as calculated by 

rofessor Rankine, with two chimneys, supposed to be built in the 
form recommended similar in h ight and diameter, the walls being 
diminished inside at equal distances, and to the same extent in each 
case. A corresponding to Port Dundas; and B to St. Kollox 
chimney. 
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It will be observed that in both cases the strength is much in- 
creased by the convex form, particularly at the joints of least 
stability, 2 and y, an advantage more than compensating for any 
additional expense and trouble in building. This style of elevation, 
theretore, may be considered the safest and most proportionate. 

The plan of such editices is made either circular, octagonal, 
hexagonal, or square. ‘The last -hould never be adopted in chimneys 
of grat height on account of the danger arising trom the large 
exteut of surface thereby presented to the action of the wind. Of 
the others, the circular en is preferable, the elfect of the wind 
on it being only one-haif of that on a square chimney of equal 
dimensions, while upon those of multangular form it is somewhat 
greater; or more accurately, if the pressure on a square chimney 
be taken .., wi on ier os ae eee A 2 
Civeular ce. cee cee ese 0.5 
CCUM ese, sce new 0.65 
Hexagonal ... 20. oe «- a 076 

It is also of the utmost consequence that the quality of building 
—both as regards the material used and the method of construction 
—should be carefully attended to, the failure of chimneys, in a 
majoriiy of instances, being atiributable to neglect of these parti- 
cular-. The bricks should be hard, and of uniform size; and the 
mortar in the bed joints spread as thin as possible, not more being 
used than is sufficient to form a level bed, and prevent lateral 
sliding; the strength of such buildings being in no way dependant 
on the adhesive power of the mortar, except within 6U or 80 ft. of 
the top Indeed, the compressibility of the mortar, before being 
hardeved, is so much to be dreaded, that it might be advisable tu 
use other substances of sufficient frictional adhesion, and of a less 
compressible nature, to form the beds between the courses, a. least 
up to three-fourths of the height of the building. lron rings are 
sometimes used to bind the walls, either outside or concealed within 
the outer surface of the brickwork; but the practice is not to be 
recommended, as it involves an increase in the expense of the erec- 
tion without adding to its security ; experience having shown that 
iron rings so employed are without etlect in preventing the failure 
of chimueys otherwise defective in construction, In fact, well 
buiit chimueys require no iron riugs; aud those that are improperly 
coustruct: d are not saved by them. Hovop-iron, however, is useful, 
being the most advantageous form in which that material can be 
employed in building; and when laid in sutticient quantity in the 
horizontal joints, is very etticacious in preventing cracks taking 
place in the walls. A description of the chimney at Port Dundas, 
and an account of its erection, with the means employed to restore 
it when bent by the storm, will serve to illustrate these general 
remarks, 

The foundations of this chimney are of a most complete and sub- 
stantial description, being laid 14 ft. below the surface on a bed of 
hard sti? clay, mixed with pebbles, and consisting, first, of six 
courses of brick on edge covering a circular area 47 ft. in diameter. 


Pied 


diminished by outside “ scarcements” to a diameter of 44 ft. Over | 


this solid substratum, the foundations proper consist of twenty-six 
courses of brick, also on edge, diminished by “scarcements ” on both 
sides from 21 ft. 9in to 8 ft. 6 in. thick, At the surface, the outside 
diameter is 32 ft., with walls 5 ft. 3 in. thick, and an inside lining 
of tire-brick carried up 50 ft. At the co 


| were commenced in May, 18357, and 50 ft of the superstructure built 
by September. | efore resuming the work, the plan of the chimney, 
which had been prepared by Mr. Kobert Corbet, the contractor for 
the brickwork, was submitted to Professor Rankine, who reported 


necessary in order to endanger the chimney (without the absolute 
certainty of destroying it), would be 66 lb. on the square foot of a 
flat vertical surface; whereas, the most violent storm ever known in 
Glasgow, according to the observations of the late Dr Nichol, 


as follows:— 
Report on the stability of a Chimney now being built at the 
Chemical Works, Crawford-street, Port Dundas. 


the design according to which it is proposed to complete it, viz. :— 
Total height from foundation ... ... 468 feet. 
Height above ground... ... 0 .. ++ a a 
Outside diameter at level of ground ... ... 382 ,, 
Outside diameter at top)... -- oes oe 14 oy 
Thickness at level of ground... ... «++ 7 bricks. 
Thickness at top... ... « — eee 1 


and the outside batter to be straight from bottom to top; I have to 
report that I have calculated from the data of my experieace 
respecting the stability of chimneys, when exposed to the pressure 
of the wind, the utmost pressure of wind per square foot which the 
said chimney will be able safely to sustain above certain horizontal 
or bed-joints of the brickwork, as shown in the following table :— 
Height of joint above ground. Greatest saie pressure of wind. 

Feet. Lbs, per square feet. 

ee ce 

Ae oom 

we fk ee ee ewe ee 

eo sae 

BO se, aie wen. eee gs Soe, OO 

From this table it appears, that the joint of least stability will be 
200 ft. above the ground; and that provided the chimney is com- 
pleted according to the design specived, and in the manner now in 
progress, it will be able to bear with safety any pressure of wind 


of wind hitherto observed in ‘his locality is 455 lb. on the square 
foot, 1 consider the chimney as designed to be perfectly safe against 
injury by the wind. 

“From previous experiments on the strength of the bricks used 
in the chimney, | consider that their average resistance to crushing 


ground, the pressure on the bricks arising from the weight of the 
chimney will be about 9 tons per square foot, or zy of the 
crushing pressure. I consider that, in violent storms, the pressure 
on the bricks at the leeward side of the chimney may sometimes be 
increased to about 15 tons per square foot, or 4 of the crushing 
force. On these grounds, 1 am of opinion that the chimney, if 
executed as designed, will be safe against injury by crushing of the 
bricks. 

“1 consider the materials and the workmanship, so far as the 
chimney is now buil , io be excellent. 

(Signed) “W. J. Macquorn Rankine. 
“Glasgow, 5Uth June, 1858.” 


From June till October, 1858, 180 ft. were added to the building, 
leaving 224 ft. to be built during the following summer. Unfor- 
tunately, the work was not resumed till the middle of June, in con- 
sequence of unavoidable delay in bringing forward the material ; 
after which, it was hurried up with a rapidity inconsistent with 
security, to which circumstance the subsequent failure of the 


then nearly completed, was in a very unfavourable state to resist it 
—the mortar in the newly-built portion of the work being quite 
soft, and even that of the work of last year not having acquired 
much hardness in the interior of the walls. A detlection towards 
the east, to the extent of 7 ft. 9 in., consequently took place, in which 


timber supporting the scaffolds having been slackened in the in- 
terval. In the operations then undertaken, it was considered prudent 


performed from inside scatiolding by means of single-handled saws ; 
and although somewhat tedious in the thick walls, was not gene- 
ra!ly attended with any diiliculty. A portion of the brickwork, ia 


intended to be sawn to the exteut of about one half of the cireum- 
ference; and by means of ciiscls one or more openings were made 
on the windward side of the chimney, through which the saws were 
inserted, and worked in opposite directions towards the leeward side, 
the vacant interior space being tilled up with new bricks and mortar 
as the sawing proceeded. Lu each incision, a bed of uniform surface, 
aud of sutlicient adhesion to preveut laieral sliding, was formed by 
moistening the mortar with water during the sawing. Considerable 
ditheulty was sometimes experienced in withdrawing the saws on 
the settling of the superincumbent weight, which generally took 
place when one-half oi the circumference had been cut through, 
particularly in the lower incisions where the weight was greatest. 
in cass of this kind, the general rule is to begin at the lowest cut, 
und proceed in regular succession to the highest; but in the present 
instance this order was not attended to, nor does it seem of any con- 


eilects provuced by former incisions. On the Ist of Octuber, the 
axis of the chimney was brought truly vertical, to elect which only 
twelve cuts were necessary (as shown by sketch below); and the 
state of the buildidg having been examimed at the instance of the 
proprietor, was reported on as follows:— 
Keport on the Great Chininey at Crawford-street Chemical Works, 
Jer. i ', 59. 

“Having, at the above-mentioned date, carefully inspected the 
coudition of the great chimney at Crawford-street Chemical Works, 
1 have to report as follows :— 
“1. The operation of sawing has been perfectly successful in 
restoring the chimney to a vertical position, the existing small 
deviation being almost imperceptible, and of no practical importance. 
* 2. Phe brickwork, which | examined more particularly at and 
near the joints which had been sawn, suowed no signs of unsound- 
ness that | could discover. 
“3. The mortar in the joints of all the recently built part of the 
chimney was still so far from being hardened that it could be 
indented by the nail. The mortar being in this condition in the 
sawn joints, and being well moistened with water during the sawing, 
would afterwards harden into one mass, nearly as if it had not been 
disturbed. 
“4. In a building so massive as this chimney, the tenacity of the 
mertar at consider ble depths, such as 80 ft. or lu ft. below the 
summit, is of no importance to the stability, for the downward 
pressure produced by the weight is sudicient to prevent any 
tendency of the bed joints to open. I know this by having observed 
the stability of some chimneys containing cast-iron curbs, to which 
the mortar has no adhesion of any practically important amount ; 
and, also, of chimneys in which the mortar, by contact with dry 
bricks, had been reduced to a loose granular condition. In such 
cases the use of the mortar is to till hollows in the surfaces of the 
| brick, and produce an even bed, and to increase the resistance of 
one course over another; and it can etlect these objects without any 
| great tenacity. 

“5, Betore the chimney in question was raised more than 40 ft. or 
| 50 ft. above the ground, the design for it was submitted to me, and 
| 4 calculated its power of resisung.the pressure of the wind frou 





the outside diameter is | mechanical principles, whose truth has been tested by experience 


12 ft. 8 in., with 14 in. walls, the height from the surface veing | and observation in the case of chimneys which have fallen as well 
454 ft, ald the total height of the building 


468 ft The foundations | &8 those which have stood. I found that the pressure of the wind 


“ Having examined the materials and workmanship of the above 
chimney, so far as now complete, and ascertained the dimensions of | 7 pond that a pressure of 90 tons on the square foot was required 


. - ” 
The thickness to diminish by half a brick in each 40 ft. of height, 


not exceeding 63 lb. on the square foot; and as the greatest pressure 


is 9U tons per square foot. I calculave that, at the level of the | 


building is attributable. It is proper to state here, that the builder, , 
Mr. Corbet, is free of any imputation of blame or responsibility | 
for the results which followed, having, on the contrary, executed his | 
work throughout in a most creditable and satisfactory manner. | 
When the violent storm of 9th September occurred, the chimney, | 


state the structure remained until its restoration by sawing was | 
commenced on the 21st September, the interior framework of the | 


to sew only one course at a time, lest the occurrence of any shock | 
might crack or otherwise injure the brickwork. The sawing was | 


some cases 14 in thick, was removed trom the interior of tne part , 


sequence, the desired result having been obtamed by making each | 
cut in the position considered most advisable, judging trom the | 


exerted at the utmost a pressure of only 55 lb. on the square foot. 
The chimney has, therefore, an excess of stability, beyond that 
which is absolutely necessary, to the extent of 20 per cent. 

“6, About the same time I tested, by experiment, the resistance 
of the bricks used in building the chimney to a crushing force; and 


to crush them. The greatest pressure on any part of the brickwork 
of the chimney in calm weather is 9 tons on the square foot, or ¥, 
of the ultimate strength of the bricks; and this, in the most violent 
storms, may be increased at the leeward side of the chimney to 
about 15 tons on the square foot, or } of the ultimate strength of 
the bricks. I therefore consider the chimney safe against giving 
way by the crushing of the bricks. 

&7.°The material and workmanship are throughout of the very 
best description, so that it would be difficult to tind a better speci- 
men of brickwork. 

“8, In conclusion, 1 consider the chimney to be now as safe as 
it is possible for a structure of the kind to be. 

(Signed) “W. J. Macquorn RANEINE.” 





Report on the Great Chimney at Crawford-street Chemical Works, 
Port Dundas. 

“ As requested by Messrs. Burns and Maclean, 
1 now submit a report of the particulars of the 
operations adopted at my suggestion, and carried 
out under the superintendence of Mr. Townsend, 
the proprietor, and myself, which have resulted 
in restoring his chimney to a perpendicular and 
consequently safe position. 

* Having been led to devote particular attention 
to the means of restoring buildings of this kind, 
from several instances of detlection of chimneys, 
from 13 ft. to 300 ft. high, which came under 
my observation between the years 1846 and 
1849, while residing in Bolton-le-Moors, as acting 
; engineer on a portion of the Liverpool and Bury 
| Railway, and feeling contident of the safety and 

' efficacy of sawing, both from my own experience 
thus acquired and the testimony of others, I made 
a proposal to Mr. Townsend to restore his chimney 
§! by the same method. This was agreed to, and 
the means recommended put in practice, by 
&; sawing twelve incisions between the courses of 
brickwoik on the windward side of the chimney, 
in the positions marked on the annexed sketch. 

i “It will be observed that the highest cut is 
* 128 ft. from the top, and that the least distance 
; between any two cuts is 12 ft. No crack worth 
¥ noticing is to be found throughout the brickwork, 
* 
* 





; 
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which is of a most substantial description, both as 
regards material and workmanship, and the axis 
of the chimney is now truly perpendicular, which 
is not the case with any other in the city or 
suburbs; indeed, many chimneys are standing 
with a detlection as great in proportion to their 
heizht as Mr. Townsend’s exhibited after the late 
storm. 


8 


Zi “ With reference to the safety of the structure 

i as it now stands, | would remark that the opera- 

| —;--* tion of sawing did not entirely remove the mortar, 
Pe nor destroy its adhesion; but even supposing 

3! this to have been the case, the safety of the 

H building, and its power to withstand the force 

—+--* of the wind, would not have been thereby im- 


i paired—its strength below the highest cut, and 

* even for some distance above it, depending on 

| its weight and form, and not on the tenacity of 

,_.. the mortar in the horizontal joints, as that of a 
detached wall in a great measure does. 

* The truth of this assertion will at once become apparent if the 
chimney be regarded as consisting of a series of 
rings placed one over another, and so bedded as to 
prevent horizontal displacement or sliding, from 
which alone any danger is to be apprehended—the 
upturning of a ring by horizontal pressure being an 
im o-sibility. 

“From these considerations, therefore, I have no 
hesitation in expressing my opinion that this chimney 
is as sate in its present state, and as much to be 
relied on to resist the violence of future storms, as 
it would have been if no detiection had taken place. 

(Signed) “ D. MacFARLANE, 
Architect and Civil Engineer. 
“ 187, Buchanan-street, Glasgow, 6th October, 1859,” 











The chimney was also examined under remit from the Dean of 
Guild Court, by Neil Robson, Esq.. C.E., and Ronald Johnstone, 
Esq., C.E., conjoined with Messrs. William Neilson, Thomas 
Brownlie, jun, and William Steven, builders. In their report, 
dated 25th October, 1859. after describing the form and dimensions 
of the chimney, these gentlemen remark :—‘ The bricks and the 
mortar are both of good quality; and on the whole, assuming that 
the saw drafts have been properly grouted, and pointed with cement 
—which the reporters are led to believe has been done—they are of 
opinion that the chimney as it now stands may be considered safe. 

“The reporters may be allowed to add, in conclusion, that, in 
| their opinion, the deflection arose, not from defective workmanship 
| or waterials, but from the very high wind following immediately on 
the completion of the upper 224 ft., which had all been built in the 
comparatively short period of ninety days, and of which the mortar 
could not have had time to set properly.” 





VoyaGe OF THE HeLen Coran.— Without question there is suc- 
an amount of foresight, calmness, promptness, organisation, and 
practical skill of no ordinary kind required to command such a 
colossal vessel as the Great Eastern that few can be found qualitied 
for the position; hence the well-deserved national sorrow for the 
loss of so valuable a life as that of Captain Harrison. At the same 
time, though we would ignore comparisous, the safe navigation of a 
vessel no larger than many a longboat across the Atlantic requires 
an amount of skill, courage, presence of mind, watchfulness, and, 
we may safely add, abnegation of self (might we not say temerity ?) 
rarely to be met with. A month or two ago we chronicled the fact 
—which would be a quotable feature in many a life—of the safe 
arrival at the Cape ce Verds of the Helen Coran, a screw steamer 
under twenty tous, which sailed from the Clyde under sail for 
Bahia. ‘The litue craft was commanded by our townsman Captain 
K. Breckon, and after buffeting about in the Channel she at length 
got fairly on her way, encountering several severe gales, during 
which the most consummate skill and judgment were necessary to 
prevent the foundering of the gallant little vessel and her daring 
crew. She safely crossed the Bay of Biscay and arrived at the Cape 
de Verds, as observed. Here a supply of provisions was obtained, 
after which the daring captain proceeded with his tiny craft for 
Bahia, which place he reached on the 25th of December—a remark- 
ably short period, taking all circumstances into consideration—thus 
accomplishing a feat alimost if not entirely without a parallel. We 
trust the gallant captain of the Helen Corau will rest content with 
uis measure of fame (having previously navigated the Little Lucy 
(o Bahia for the use of the Bahia Railway Company), and hope the 
next time he visits the Brazils it will be in a larger vessel—some- 
thing between the Helen Coran and the Great Eastern, and in which 
ue can prove, with greater safety to himself and crew, that the spirit 
which made land famous on the seas still animates our 
aallorn== Correspondent of the Liverpool Mercury. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


STRENGTH OF IRON SHIPS. 


Sir,—In Tue Eno1nzer of the 24th inst., there appears a commu- 
nication by Mr. W. Fairbairn, C.E., F.R.S., to the Manchester 
Literary and Philosophical Society, “ On the Strength of Iron Ships. 

By this paper it would seem that Mr. Fairbairn had made some 
discovery, and was proposing a superior and novel plan for strengthen- 
ing iron ships; 1 was, therefore, disappointed to find that it con- 
tained nothing that had not appeared before in some shape or other. 
Every one, I apprehend, has long since recognised the properties of a 
“ wrought-iron girder ;” and it would not require a vast stretch of 
imagination to conceive that a ship strengthened by a number of 
them would be well fortified to resist the various strains to which 
that structure is peculiarly liable, especially if internal accommoda- 
tion was no object. I conceive the great desideratum to be such a 
combination of form and construction as will give the greatest 
amount of strength, with the least amount of material, having due 
regard to accommodation. , ; 

Having considered this subject, and eagerly sought information 
on it for some time past, I have formed some conclusions, to which 
I intend ere long to apply a practical test, and therefore address the 
following remarks on Mir. Fairbairn’s paper, in the hope that they 
may elicit something original or practical from some of your corre- 
spondents. 

Mr. Fairbairn considers that “the extreme position of danger to 
which a ship is ever likely to be exposed is when supported at the 
centre on some rock, with the ends freely suspended.” In such a 
position he says “an iron vessel is, in fact, a wrought-iron hollow 
girder, and that the weak part would be the upper deck,” and 
“that he is forced to the conclusion that a large increase in the 
sectional area of iron in the upper part of the vessel should be 
adopted.” The plan he proposes “ consists in the introduction of 
two rectangular and two triangular cells of wrought-iron (similar in 
principle to those in the Britannia and Conway tubular bridges) 
placed longitudinally under the upper deck of a ship.” ‘These cells 
he considers “ would increase enormously the strength of that part, 
and might be adopted without any great modification of the other 
arrangements of the ship. It appears to me that the space such 
girders would occupy constitutes a material drawback to his pro- 
posal, for to be of great use the girders should be large. 

In taking an iron ship as a beam or girder, Mr. Fairbairn has 
omitted to point out some very important facts relating to the theory 
of “beams,” viz., First, that it is necessary the under side should be 
made strong enough to resist an amount of compression equivalent 
to the tensile strength of the upper; and as iron does not resist 
compression as well as it does tension, the under side should be, in 
this case, even stronger. Secondly, that a beam increases in strength 
as the square of its depth; such being the case, why not occupy 
every available inch of the height or depth (as the case may be) of 
the main structure in adding to its strength, rather than fill up 
valuable internal space with additional and cumbrous supports ? 
To attain this the bulwarks should be carried up to the gunwale with 
iron of increased sectional area, thus forming a part of the main 
structure, and not, as is too frequently the case, a separate and im- 
material part as regards the strength of the ship (in many cases of 
light wood). The bulwarks thus formed may be turned into 
“ girders” with much advantage in ships of any considerable size, 
as in a manner hereafter referred to, by which means the strength 
would be where it is most required, viz., at the highest part of the 
structure or beam, and if any additional be necessary make the 
upper deck cellular as in the Great Eastern, ouly not so deep. 

Suppose the ship or beam to be suspended between two rocks or 
ridges, and that, instead of the stress (tensile strain) coming on the 
upper part of the beam, it comes on the bottom or lower side, and that 
she “breaks her back” (as sinking amidships is termed), Mr. Fairbairn 
proposes no remedy for this evil, which is of as frequent oceurrence as 
the former predicament. (In 1838 half the Russian fleet were in this 
condition, owing to weakness of construction.) It then becomes 
necessary to consider this point, viz., how is the lower side of the 
beam, or ship, to be constructed so as to enable it to bear as great, 
or even a greater amount of tension or compression, as the upper 
side, to both of which it is certainly equally liable? Feeling that I 
have already trespassed on your valuable space, and that no de- 
scription of mine would do justice to the only plan which appears to 
me to meet all the requirements of the case, I would refer those who 
are really interested in the question to the plan recommended by Mr. 
Richard Roberts, C.E., of Wane, as shown in the specitication 
of his patent for improvements in constructing and pro elling ships, 
May, 1852. He there shows how this may be male by the 
application of cellular wrought-iron keels (girders) in conjunction 
with acellular floor; also his method of constructing the upper deck 
girders before referred to. 

There is this broad distinction between the plan proposed by 
Mr. Fairbairn this year and that published by Mr. Roberts eight 
years ago, viz., Mr. Fairbairn advocates increasing the strength of 
an iron ship (or beam) by the introduction of girders about 8 ft. or 
9 ft. from the highest or upper part of it, occupying valuable in- 
ternal space, and adding to weight and cost; whereas Mr. Roberts 
makes his hollow girders subservient to the requirements of his 
ship, forming them out of cabins, &c., and obtains a vast accession 
of strength where it is most required, viz., at the top and bottom of 
the beam or ship, without a corresponding increase of weight, and 
in no way interfering with stowage or accommodation: these top 
and bottom girders being connected by an etlicient distribution of 
longitudinal and other bulkheads to suit the purposes for which the 
ship may be required. 

Such being the fact, it must be admitted that, although of an 
extremely useful tendency, and highly creditable to Mr. Fairbairn 
for devoting time and attention to a se Bar of primary importance, 
his proposition cannot be permitted to pass as original, Mr. Roberts 
having anticipated him eight years; and at the same time advocated 
principles, some of which have been proved correct by recent trials, 
and all singularly in keeping with the requirements of the age. 


Feb, 28th, 1860. A Constant READER. 
MARINE TELEGRAPHY. 


S1r,—When a telegraphic cable has to be laid in great depths, such 
as across the Atlantic—even where that ocean has only a maximum, 
depth of two miles—there can be no doubt that the constant pres- 
sure of the superincumbent water must always tend to destroy the 
insulation of the cable, especially when its original insulation is 
in any degree, imperfect. For that, and other important reasons, I 
would submit that it should be considered whether it would not be 
perfectly ageable to 1 the cable at a short, but safe, dis- 
tance below the surface of the water. For this purpose, the cable 
could be so constructed as to be of the same specific gravity as sea- 
water; or rather greater, in the very slightest degree, so as to 
admit of being upheld by the slightest means, and, at the same time, 
to sink out of the way of ships and of any commotions on the sur- 
face. A few buoys, placed 50 or 100 miles — would thus, it is 
thought, be quite sufficient to suspend such a cable. The ends 
could be made gradually heavier, so as to sink to and lie at the 
bottom on approaching land; and this additional weight would also 
tend to balance the centre portions and keep them straight. 

It might be objected that the waves would have the effect on the 
buoys of making them swing more or less on the cable, and of thus 
ony it But, if [ rightly recollect, it was stated in the account 
of the laying down the cable of the Valentia line that, when the 
were paying it out, something occurred—I forget what—which e 
it necessary that the ship, though strongly acted on by the winds 
and the waves, should swing on it, and she accordingly did so, with- 
out any injury to the cable. And if so very large and heavy a body as 
one of the t ships of her Majesty’s navy could swing on that cable 

any to it, I do not see what danger could be appre- 











hended to such a cable, or to one, if necessary, much less strong, 
from the swinging of a few slight buoys placed so widely apart as 
proposed above. 

The problem, therefore, is to construct a cable of the same specific 
gravity as salt water, or rather slightly greater (the lighter the cable 
up to such a point, the fewer and smaller the buoys required), and 
of sufficient strength and elasticity to resist the action of the buoys 
when subjected to the greatest influence of the waves. 

The questions which arise in the solution of this problem are,— 
first, can a cable be constructed of such specific gravity? And, 
if so, secondly, can it be constructed of such strength and elasticity 
as to resist the greatest action of the buoys—the buoys being as 
few and as small as possible, so shaped and floated as to present the 
least possible surface and resistance to the waves, and so fastened 
as not to strain the cable transversely ? 

So far as my knowledge extends at present, Iam very sanguine of 
an answer to both of these questions in the affirmative. But | must 
leave it to those who are more favourably situated than I am, with 
regard to the means of doing so, to answer them finally, from practice 
and experiment. Some of your readers are no doubtin such a position, 
and are, or may soon be, able to throw light on the subject. Gutta- 
percha, I may remark, appears to be a good deal lighter than sea- 
water. thus admitting of the additional weight of the interior 
metallic wire, to a certain extent, before the cable would be reduced 
to the same specific gravity ; and it would not require to be defended 
with metal exteriorly, as it would not run any risk of having to lie 
upon hard, rough, irregular-shaped matter, and thus to be abrased 
or otherwise injured. At particular places, such as where the buoys 
would be fastened, the cable could—if thought necessary— 
strengthened with metal on the outside, as this would make little 
ditference on the general weight. And, of course, it would require to 
be protected with metal where it would reach and rest on the shore. 

The benefits which, it is submitted, would result from such a 
system of marine telegraphy, would be little or no hydrostatic pres- 
sure on the cable; the depth of water, and nature of the bottom of 
the sea or ocean which it would traverse, would be matters of no 
consequence; greater cheapness in the construction of the cable; 
greater ease in laying it down; greater certainty, ease, spee’, and 
cheapness in repairing it if anything went wrong; and much more 
constant, cheaper. and speedier communication. 

I shall esteem it a favour if any of your numerous readers con- 
nected with electric telegraphy will indicate their views of this 
proposition. x. 

Edinburgh, Feb. 18th, 1860. 

SCIENTIFIC REPORTS OF PATENT CASES. 


Si,—Having already indicated the distinction between ordinary 
law reports and the proposed scientitic reports; having also asserted 
the essential importance of exhibiting the “ manufacture” in each 
case in a form intelligible to manufacturers; and having suggested 
that for facility of reference the cases should be arranged unde: 
leading propositions in patent law; I now go on to speak more par- 
ticularly of the form of the proposed reports. 

On this point Mr. Carpmael’s plan of giving the “ Names 
of cases, with a short abstract of the nature of the invention, and of 
the points decided,” is very suggestive. It may, therefore, be con- 
venient to take this plan, and explain in what respects that which is 
proposed would differ from it, and how far the same would coincide 
with it. I may remark here that I have often found the convenience 
of having a short abstract of this kind, atlording an easy reference 
to the main points of acase which I have had occasion to consult, for 
the purpose of finding a precedent. It will thus be understood that 
in proposing something different from this plan I am not depreciating 
the plan for its avowed purpose, but merely pointing out that a 
different purpose requires a different mode of accomplishment. 

Mr. Carpmael’s purpose, I apprehend, was to afford a ready means 
of finding what was decided in a case on any point of law arising 
thereon, to enable a reader to discover, without an inconvenient 
amount of reading, where he would be likely to tind the point he 
required. Inasmuch, however, as the space devoted to the workin 
out of this purpose is small when compared with the range ont 
extent of the subjects and points embraced by it, there is no room 
for wonder that “‘ manufactures” are not exhibited in these abstracts 
with that amount of clearness and particularity which I am advo- 
cating. Besides, the ~~ only appears as a kind of index to the 
cases yo at length in the subsequent part of the work. 

Now I propose to devote more space to the abstracts, so far 1s the 
science is concerned, and to omit many points of law and practice ; 
also to make the abstracts the reports. Thus any one will perceive 
a marked distinction in the purpose intended. 

Whut is proposed, then, even if carried out unexceptionably, 
would still leave the above plan in many points untouched. But 
then, in other respects, what was lost in extent would be gained in 
intensity. 

Then, as to arrangement. In Mr. Carpmael’s work, the abstracts 
are alphabetically arranged according to the names of the parties in 
each case; but I propose that they should be arranged according to 
the propositions in patent law respectively illustrated by them. For 
the purposes of the scientific tribunal, for the use of which the pro- 
posed reports are intended, the names of the parties would be of 
minor importance; but the amount of strength accruing to a par- 
ticular proposition by the repeated instances in which it received 
support from tried cases, would be an essential joint for such a 
tribunal to have the means of clearly determining And the pro- 
posed arrangement of the reports would greatly facilitate the use of 
such means But besides presenting each report in the form of an 
abstract of the science thus arranged, it might be desirable in many 
cases to add notes somewhat in the manner in which Mr. Webster 
has done in his reports. I bear most willing testimony to the value 
of his notes, and | think it probable that in some cases it might even 
be desirable to extract some of them, or some parts of them, always, 
of course, with an acknowledgment of the source whence they were 
derived. 

The reports would thus consist of a series of abstracts and notes, 
containing the essential points of the science in each case in a con- 
centrated form, arranged so as to afford the means of giving strength 
to the interpretations put upon specitications by the kind of tribunal 
to which alone they ought, and I trust eventually will, be submitted. 
The work would naturally fall under three great divisions.—1. Pub- 
lication. 2. Subject matter. 38. Sufficiency of specification, For 
these would comprehend substantially the points intended to be 
submitted to such tribunal. 

‘This will be readily seen by those who are conversant with patent 
causes. Such persons will at once remember that the main questions 
to be determined are, first, as to the novelty of the invention ; next, 
as to whether, if new, it be a proper subject for a patent, by involv- 
ing a substantive feature of improvement in a “ manufacture ;” and 
lastly, as to whether, if new, and (in the sense stated) useful, it be 
sufficiently described in the specitication. Whatever other questions 
may arise in a case, these are the preliminary points, requiring to be 
first settled authoritatively. And if a cause proceed without any 
such settlement, the result must be unsatisfactory, and the pro- 
ceedings very protracted, involving of course great expense and 
vexation. 

The above-named three main divisions would be subdivided, ac- 
cording to such classification of the propositions under each as 
would be found most useful for the purpose of affording easy refer- 
ence. For instance. the first division would be subdivided into the 
several kinds of publication which are held to be fatal to novelty. 
Take “ public user,” to begin with. Every case of this kind has to 
be tried on its own merits; and it often becomes difficult to decide 
accurately and impartially whether the alleged use before the date 
of the patent ought to be referred to the category of public or pri- 
vate use—of the use of a completed invention or of a mere experi- 
ment. Whoever has to deal with questions of this kind requires to 
be fortified by a knowledge of facts in settled cases. Interested 
parties naturally give a colouring to the reported cases, which it is 
ditficult seneny to check, except by an intelligent use of correctly 
ascertained 


And similar remarks apply to the other branches of publication, 








The great increase in the facilities for bringing inventions before the 
public has considerably altered the whole question of publication as 
to the practical treatment of it. More particularly is this the case 
since the printing of all specitications, which all acknowledge to be 
most ben ticial both to patentees and the public. Nevertheless, this 
branch of publication has a most important bearing on the question 
of novelty, and imperatively calls for able administration pf the 
law in particular cases. It is to be hoped that some day we shall 
have a good subject-matter index to the contents of all the printed 
Freee as distinguished from an index to the mere titles of 
the patents, which are often very delusive for the purposes of 
reference. Although I am doubtful of the practicability of accu- 
rately classifying the entire specifications, or of abridging or 
abstracting them, yet I do think a tolerably perfect index to their 
contents is quite practicable and very desirable. 

It will thus be seen what an important help such abstracts and 
notes of cases as I am advocating would eonstitute in the ellicient 
disposal of points relating to publication. 

And it will not be necessary for me to do more than to say, with 
reference to the other two divisions of the proposed work, that the 
circumstance: arising from a development of manufactures and from 
a great increase in the number of patents call, in like manver, for 
increased facilities in the means of ascertaining and referr'ng to the 
scientitic facts in settled cases. It will at once be understood that 
it is quite as essential to have this kind of help in dealing with the 
positive part of the whole — as with the negative —with the 
quatitications of a patent as well as with its disqualiiications. 

50, Chancery-lane, W.C., Wituiam Spence, A.LC.E. 

Feb. 27th, 1860. 


CALORIFIC EFFECTS OF VOLTAIC ACTION, 


Sir,—In your last Enorneer you have given a transcription from 
the “Philosophical Magazine” of a paper by Mr. Hearder on 
calorific effects produced by voltaic action on certain good con- 
ducting wires, which caloritic eflects are increased on the wires in 
proportion to their conducting powers. I beg to otler a few passing 
observations on the theory of voltaic action, with a view, as I con- 
ceive, of throwing some little light on the seemingly apparent 
anomalies of voltaic action. 

The best theory by far which I have seen on voltaic action is by 
Alfred Smee, F.R.S., transcribed into the “ Philosophical Magazine,” 
and contained in No. 138, for October. 1842. Mr. Smee has there 
given very simple and concise algebraical formule of voltaic action ; 
their great beauty consists in this, that they require no knowledge 
of refined analysis to understand them. Those formule show a great 
improvement on Ohm’s theory, and are obviously derived from prac- 
tical results. There is, however, one subject, viz., the source of 
voltaic action, which Mr. Smee seems to think may ever remain a 
mystery, on which I beg to otler afew observations Af'er some pre- 
liminary observations, Mr. Smee goes on to stute, at page 251 of 
the work above referred to, viz. :— 

“ These detinitions suit equally every possible ca-e, and there is 
but one point included in those definitions which is uncertain, 
though as they now stand, whichever way that doubtful case be 
taken, they equally apply. The diliculty, and the only one, that I 
know concerning the production of the voltaic force, is the uncer- 
tainty whether the force is produced by analysis of the compound 
body, or the synthesis of the newly-formed salt.” 

It appears to me that neither one nor the other of these is the 
main source of voltaic action. Mr. Smee goes on to state: — 

“ This is a point concerning which, perhaps, we shall ever remain 
ignorant, yet analogy would rather lead us to suppose that the 
combination, rather than the analysis, is the source of voltaic force. 
These definitions show why we cannot obtain the force from the 
union of two elements; indeed, we can never hope to obtain 
voltaic power from ordinary combustion; for though the energy 
of the combination of oxygen with carbon is immense, there is 
no second element, and therefore no intermediate point at which the 
effects can be manifested.” 

I do not deny that the synthesis of the newly-formed salt, does 
add to the power of the battery, because many phenomena might be 
adduced as proofs of induced electric action by synthesis; as, fur 
instance, the condensation of vapour, the formation of animal 
tissues, &c., may, of course, be mentioned in support of this view. 
But then we must not lose sight of the fact that one element of tie 
compound liquid is converted into the gaseous state; and it does not 
appear to me at all improbable that more electricity is absorbed by 
this gaseous element and converted into latent caloric, than is gene- 
rated by the synthesis of the newly-formed salt. It appears strange 
to me that so acute a reasoner as Mr, Smee anpears to be should 
have lost sight o: this view; and more especially as he alludes 
farther on to the removal of the second element of the compound 
liquid from the negative plate as a retarding element in his formule. 
The reason that it is a retarding element is obviously due—as in the 
case of the former element of the compound—to its conversion into 
the gaseous state, a portion of the electricity of the battery is clearly 
converted into latent caloric. This is the analysis of the compound 
liquid, say, for instance, diluted sulphuric acid ; now it must doubt- 
less appear manifest, that, if by synthesis these two gaseous ele- 
ments be converted into their original state, at the same temperature 
as the liquid from which they were formed, just so much, and 
no more, electricity which they absorbed from the battery will be 
again evolved. Let us take, for example, a hogshead of oxygen 
and hydrogen as evolved from a battery in the proportions in wiich 
they form water, and ignite them; would any one of those who 
deny the materiality of caloric in its electritied state dare to stand 
in the way of the lightning flash that would result from the sudden 
condensation of the vapour? The electric discharge is obviously 
derived frum the battery. 

Mr. Smee has entirely left out of view the disintegration of, say, the 
zinc plate of the battery, from which I have not the least doubt the 
voltaic power is derived. The large amount of conden-ed caloric 
held in solution by metals in a compact state, and which is set free 
in proportion as disintesration gues on, app-ars to my mind the true 
source of voltaic action. This appears to me so evident that I need 
but refer to what | have before written in Tux EnGinver on the 
cause of gravitation, the attraction of cohesion, &c., in corroboration 
of this view. I cannot agree with Mr, Smee that we sball never be 
able to obtain voltaic action from the electricity evolved by ordi- 
nary combustion. 

Derby, February 21st, 1£60. 





Wa. Sreevenson. 








Soutn Keystncton Museum.—During the week age 25th 
February, 1860, the visitors have been as follows :—On Monday, 
Tuesday, and Saturday, free days, 5,358; on Monday and Tuesday, 
free evenings, 4.441. On the three students’ eae to the 
public 6d.), 1,412; one students’ evening, Wednesday, 449. Total, 
11,660. From the opening of the Museum, 1,295,686. 

Gas Comranirs.—In the United Kingdom 991 cities and towns 
are furnished with gas. Of these 95 are supplied by munici 
corporations or private individuals, and 896 by trading companies, 
In Scotland 149 towns are lighted without, and 8 with, special Acts 
of Parliament. In Ireland 52 towns are lighted without, and 4 towns 
with, special Acts of Parliament. In England 533 towns are lighted 
without, and 150 with, Acts of Parliament. The sum expended by 
the 896 gas companies in England, Ireland, and Scotland, amounts 
to £25,041.309, and by the private individuals and corporations on 
the remaining 95 gasworks to £2,114,505, being a total ot £27,155,814. 
A ton of English gas-coal will yield 9,000 cubic feet of gas, 14 cwt. 
of coke, 10 gallons of tar, and 10 gallons of iacal liquor, while 
the light from each ton is equal to 420 1b. of sperm candles A ton 
of Scotch cannel will yield 11,500 cubic feet of gas, 10 cwt. of coke, 
14 gallons of tar, and 14 pond of ammoniacal liquor, while the 
light is equal to 8201b. of sperm candles; and a ton of Boghed 
cannel (the ‘’orbane mineral) wili give, when manufactured into gua, 
light equal to 1,9501b. of sperm candles. The quantity of gas 
manufactured annually exceeds millions of 


cubic feet. —Flintoff’s Statistics of Garligiting 
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BROADLEY’S LOOMS 


PATENT DATED 23RD JULY, 1859. 
































Fia. 1 shows a sectional, and Fig. 2 a front view, of parts of a 


loom om according to the invention of James Broadley, of | 
8, 


Saltaire Mills, Yorkshire. a, a, is the main framing of the loom ; 
b is the crank axis which by cranks t; operates links ¢ in connection 
with the batten d to give the desired to-and-fro motion thereto, all 
which is well understood; but in place of the batten d being carried 
by lever arms, commonly called “swords,” it is prince Te being 


affixed to carriages d) carrying trucks or bowls da, which are -apa- | 


ble of travelling between the guides e,e. And in order to give 
facility for varying the angle of the reed in beating up, which forms 
a peculiarity of the invention, one of the trucks or bowls d? in each 
of the carriages di is capable of adjustment, as shown, the piv or 
axis of such bowls being capable of being varied in position in the 
slots ds. The guides ¢, e, are also affixed to or formed on a plate e1, 
the angle of which is capable of being varied by its connection with 
the framing of the loom. As shown, the guides e have a rise at ea, 
so as to raise the batten at the time of the beat up, but in place of a 
rising it may have a descending motion at such time, according to 
the effect desired to be obtained, whether to bring the weft as much 
as possible to the top or to carry it downwards. And to facilitate 
this object, the reed is also made movable in its batten. {= the 
reed, which, according to the arrangement shown, is capable of sliding 
freely in the channels formed for it in the parts of the batten; the 
lower part of the reed is carried by sliding pieces fi, to which are 
connected pieces /3 with trucks or bowls fj, which, as the batten 
comes forward for the beat up, come on to fixed angular pieces g to 
raise the reed. But, in place of the reed being raised at such time 


by the inclines g being placed in the opposite direction, and the | 


| 





trucks or bowls being placed in corresponding relative position, the | 


reed may be caused to descend according to the effect desired to be 
produced upon the weft. And, in place of using trucks or bowls dg, 
the parts sliding in contact may be of a dovetail or other form, 
adapted to slide one upon or within the other. 

The second part of the improvements is shown in side or end 
views, Figs. 3, 4; front view, Fig. 5; and sectional view, Fig. 6. 
A is the ordinary fluted roller, and hi the extra weighted roller. The 
direction of the fabric is indicated by the dotted line, and it will be 
seen that the fabric as formed is conducted under the fluted roller A, 


| j', which, according to the arr 











the roller A; will be pressing on the fabric; the fabric thence passes 
down to the work roller 42, upon which it is wound, as is well under- 
stood, by which greater uniformity in the tension in winding on is 
effected. 

The third part of the improvement is shown applied in the end 
view, Fig. 3, and front view, Fig. 5. a, is the main framing; ¢, the 
batten; and i, one of the rotatory shuttle-boxes or series of boxes, 
capable of turning, as is well understood, on an axis i. Upon the 
end of the box i is affixed the peculiarly formed wheel #, and which 
is capable of being acted upon by the clawkers or drivers is, 3, to 
drive it in opposite directions. These drivers i, i3, are supported by 
pin joints from the ends of arms #, i', affixed to the axis &, which is 
capable of turning in bearings carried by the framing of the shuttle- 
box, and has aflixed to it the arm 7, the outer end of which is 
wedge-formed, as shown, in order to its being acted upon by one or 
other of the inclined surfaces 1, 2, 3, and 4, formed on the arm j, 
moving on an axis j*, as shown. ‘The arm j is capable of what may 
be called compound motions, that is, of being slided on its axis j*, 
so as to bring either of the inclines 1, 3, 2, or 4, opposite the arm 7°, 
or of being missed by that arm altogether, as wal as of a lifting 
motion, to bring either of the inclines 1 or 3, or 2 or 4, in contact 
with the arm #®. The sliding motion is obtained by means of the 
lever j!, the upper end of which is forked to embrace the neck formed 
on the socket j? of the arm j, whilst the lower end of the age is 
capable of being acted upon by the projecting studs j* of the plates 
Zz t pted, are capable of 
acting on the lower end of the lever j! to move the arm j with its 
inclines 1 and 3, or 2 and 4, opposite the arm #, or, when not 
acted upon by either of these studs 7%, the spring 7° will act 
upon the socket j? of the arm / to take all the inclines 1, 2, 3, 4, 
thereon from opposite the arm 7. when no change of boxes will 
take place. When the incline 1 operates on the arm 7, the 





| series of boxes will be caused to make a partial rotation in 


| 


one direction equal to two boxes; and when the incline 3 it will 
make a partial rotation equal to two boxes in the opposite direction. 
When the incline 2 is brought opposite the arm i, a partial rotation 
will be obtained to the boxes equal to that from one chamber to the 
next, and such will be the case in respect of the incline 4, but in the 


thence up over that roller and between it and the roller A}, by which | opposite direction. 








Although only two inclines are shown for each direction of traverse 
of the boxes, an numbers may be adopted, adapted to the number 
of chambers in the series of boxes employed or the requirements of 
the case; and the lifting of the arm 7 to bring the under inclines 
3, 4, into operation, is effected by means of the lifter j®, the upper 
end of which is bent to take into the recess formed in the arm j, 
whilst the lower end is capable of being acted upon by the projec- 
tions j7 of the plates 74. The drivers #® are drawn together by 
the spring #7. @#® are stops to the levers #, and the distance of tra- 
verse of the drivers iz is capable of being adjusted by the set screws 
i, as shown. The form of the wheel i? is that which is preferred, 
but ordinary ratchet-wheels may be employed, if desired. The 
cards or pattern surfaces j* are, by preference, formed of metal, 
and they are connected together by the loops js, whilst they are 
supported and successively brought round by the barrel j’, operated in 
the motion of the batten by means of the clawker 71°, one end of 
which is by pin joint 711 connected to the support ai for the series of 
rotatory shuttle-boxes i, whilst the other end is formed with a click 
or catch to take into the teeth of the wheel j12, affixed on the barrel 
j*. j'%is a stud projecting from the inside of the arm j, and moving 
in a slot in the framing of the loom, which thereby acts as a stop 
to that arm. There is a friction spring in the barrel j», to act on 
the axis, and prevent it from turning too freely. The wheel iz is 
connected to the hollow axis, to which the rotatory shuttle-box or 
series of shuttle chambers is affixed by means of the clutch con- 
nection #°, part of which is formed on the wheel i, and part on the 
— plate #41, affixed to the hollow axis referred to. This part 
of the wheel #2 is kept borne against the corresponding part of the 
wheel i11 by means of the spring #2. 





EXHIBITION IN 1862.—A deputation from the Council of the 
Society of Arts had an interview with his Royal Highness the 
Prince Consort, president of the society, yesterday, at Buckingham 

alace, to communicate to him the steps which are being taken by 
the Council with to the holding of a second great inter- 
national Exhibition in 1862. The draft of the trust deed, on which 
we understand that it is the intention of the Council to raise a 
= fund of at least £250,000, was submitted to his Royal 
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TO CORRESPONDENTS. 


*,* The pressure of a great quantity of patent matter upon our 

cthahkuhe and athens 

*,* [We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
reade:s will agree with us, shoula be excluded as much as possible from this 
column. 

ErratuM.—In Mr. Mushet’s letter last week, for ‘Ne sutor super suam 
excepidam,” read ‘‘ Ne sutor supra suam crepidam.” 


H. E. (Elland).—The pattern has arrived, and we will reply by letter in a day 
or two, 
N. B. (Northallerton).—Any coppersmith should be able to make what you 


require. 

W. B. (Sheffield).— Your last note came to hand very late in the week, but your 
queries shall be fully answered in our next, 

w. E. W. (Birmingham).— We must decline again opening our columns to so 
abstruse a subject as the Rectijication of the Circle, 

. H. T.—You would do well to ask the opinion of some medical man who has 
employed such batteries in his practice, 

W. M. (Manchester).— Ve know of no manufacturer of match-making machi- 
nery. Your best course would be to advertise, 

R. M.S. P. C.—We know of no work suitable for your purpose. 
Messrs. Spon, in Bucklersbury, for their list of practical books 
T. W. A.—An advertisement would doubtless procure such a machine. Clegg’s 
work on “Gas Lighting” is considered very good, but we believe its price is 

considerable. 

A Sunsceaiper.—// you wish to obtain a louder sound you must make the bowl 
of your whistle correspondingly larger, Some steamship whistles are 8 in, in 
diameter, and when blown with low-pressure steam can be heard at a great 
distance. 

A WorkMAN.— Ie should not attempt to evaporate 4 cubic feet of water an hour 
with less than 40 square feet of heating surface ; whilst the area of grate will 
depend altogether on the draught, With a natural draught 14 square feet 
might be allowed, 

J. R. and Co. (Carlisle).—Jt is entirely a question of proportions, Cast-iron 
beams and brick floors could be made of greater strength than it would be 
possible to make wooden floors. We should adopt wrought-iron, however, in 
p’ eference to cast-iron, 

C. B. (Croydon)—From the dimensions you have given of your boiler, and 
supposing the tubes to run the whole length of the barrel, it ought, with a good 
draught, to make all the steam you require, It is alixost impossible to pro- 
nounce an opinion in such a case, from a few dimensions, and without any 
knowledge of the actual circumstances ; but we should suppose your boiler to 
be very deficient in draught. 

B. Laxg.—Four turning lathes, two pair shears, two drilling and one screw- 
cutting machine, can be worked, according to their size and the work on which 
they ave engaged, with almost any amount of power from 2 to 50-horses. We 
fear this answer will be of very little service to you, inasmuch as we have no 
idea whether your machinery is light or heavy. 


HEATING APPARATUS. 
: (To the Editor of The Engineer.’ 
Srz,—Wi'll you, or any of your readers, be good enough to inform me of the 
best and most economical means of heating a building, of, say, 4,000 cubic 
yards space, up to 180 deg. Fah.? Economy both in first cost and fuel is 
J. 8. 


desired. — 
CLEANING BOILERS. 
(To the Editor of The Engineer.) 

Srr,—In your impression of the 10th inst. appears a short description of the 
late successful experiments at her Majesty’s dockyard, Portsmouth, for the 
removal of boiler scale by superhea' steam. Will you allow me to state 
that the invention is patented by the inventor, Mr. Robert B. Lindsay, of the 
Millwall Brewery ? 

Your notice of this in your valuable columns will be an act of justice to 
that gentleman, and may also prevent many from innocently infringing on 
his patent. Facr. 


Send to the 





HEATING SURFACE. 
(To the Editor of The Engineer.) 

Sr1r,—I shall be glad to be informed through your Notices to Correspondents, 
if any or much scale or corrosion attaches itself to a perfectly vertical heating 
surface in a steam boiler when fed with salt or foul water. 

What is the geneial temperature of the products of combustion passing 
from a steam boiler when the temperature of the steam is, say, at 300 deg. ? 

It would be interesting to have the different degrees of temperature, with 

different proportions of heating surface and length of run. 

Which do you consider would be the most effective heating surface ; a tube 
of 4 in. external diameter with the fire inside horizontally, or outside verti- 
cally? Your views as to those queries will oblige, y ° 


LEAD-COATED PLATES. 
: (To the Editor of The Bngineer.) 
Sitr,—Your correspondent ‘‘ Plumbum” inquires whether iron plates coated 
with lead might not be substituted with advantage for those coated with tin 
or an alloy of tin and lead. Certainly not. In the first place, lead is but a 
poor protection against oxidation as compared with tin; and, secondly, the 
use of lead for the purpose of coating iron as a substitute for tin is open to 
very grave objections; for when we consider the purposes for which tin 
plates are principally employed—that of making vessels for protecting and 
Preparing food—the use of lead in dangerous proportions for coating the 
plates becomes highly reprehensible. . 

I believe the French Government prohibits péwterers from using more 
than 18 per cent. of lead in the manufacture of pewter, it having been found 
unsafe to exceed that proportion, and very properly the same law is extended 
to the manufacture of all vessels destined to contain alimentary substances. 
The proportion of 50 per cent. of lead in the improved tin plates, is, therefore, 
4 question for the serious consideration of our sanitary authorities. 
MICHAEL ALEXANDER GaGz, jun., 

lytical Chemist. 








Liverpool, February 27th, 1°60. 


THE WHITWORTH RIFLE CANNON. 
(To the Editor of The Bngineer.) 

Sir,—As it appears from your very clear description of the Whitworth rifle 
cannon that it requires but a small charge of powder to propel its elongated 
shot, Iam of opinion that.a hollow chamber could be formed in its base of 
sufficient size to contain the n charge of powder. This chamber 
would also serve to throw the centre of gravity forward, and thus correct the 
tendency of the shot to deviate from the correct line of aim in a long range. 
When I made experiments at Cork, in 1852, with my elongated iron and steel 
shot, in piercing blocks of oak and iron boiler plates, in presence of several 
members of the Council of the National Institution for the Advancement of 
Science, I felt convinced, from the results of the experiments as reported in 
the memorable letter by Colonel Beamish, to the editor of the United Service 
Journal, of August, 1852, that I could have a rifle cannon constructed that would 
throw its shot and shell to the distance of six miles, say from the high ground 
at Ryde, Isle of Wight, into the areenal of Portsmouth. And on my going to 
Liverpool, in 1854, to be present at the opening of St. George’s Hall, where the 
British Institution had its meeting for that year, I had a letter inserted in a 

liverpool paper, stating that 1 would have sucharifle cannon. Both the 
Armstrong and Whitworth rifle cannon are equal to do it with shot having 
jackets made of pasteboard, well pressed round their cylindrical bodies in the 
Same manner that I clothe my elongated rifle shot and shell. J. Norton. 

Rosherville, February 28th, 1860. 


ECONOMY OF FUEL. 
(To the Editor of The Engineer.) 

$1z,—I enclose you a few particulars of a pair of boilers, steam engine, &c., 

and will thank you, or any of your 
numerous correspondents, to show me 
how to consume less coal, as I am satis- 
fied, by reading Tox EnG@rvzER, too 
much 1s consumed :— 

Beam condensing engine—Cylinder, 
36 in.; stroke, 6 ft.; cut-off, about 
} stroke; vacuum, 27; pressure on 
Smith’s gauge, 16 lb.; length of 
boilers, 25 ft. ; diameter, 7 ft. ; inter- 
nal flue, 2 ft. 6 in. Steam chest on 
each boiler—diameter, 5 ft.; depth, 
4 ft. 8 in.; fire-box, 4 ft. by 7 ft. 
Chimney about 100 ft. high; coal con- 
sumed in twelve hours, about 4 tons; 
the flame after passing through the 
internal flue returns on oneside, under 
the front end of the boilers, and back 
on the other side, as shown in the 
sketch. 

G. W. T. 





Feb, 2lst, 1860. 
PUDDLED STEEL FOR SHIPBUILDING. 
(To the Bditor of The Bngineer.) 

a letter in Tax ENcrvesr, of the 20th of January last, from 
hortridge, Howell, and Co., of Sheffield, stating that the steam 
had constructed of puddled steel plates for Dr. Livingstone’s expedition 

proved a failure, in consequence of corrosion in a hot climate, I take the 
pportunity of sending you, in refutation of the 





Siz,—Observin 
> 








steel, an extract from a letter received by me from an engineer in charge of 
some works in the Brazils, with which a small screw steamer is connected, 
called the Little Lucy. She is constructed of puddled steel plates, manu- 
factured by the Mersey Steel and Iron Company, of Liverpool, and was built 
from my designs, and under my superintendence ; and, after being a consi- 
derable time ees in river and coast service, 1 am informed that the 
plates of the Little Lucy were quite clear from any speck or spot of corrosion, 
which was not the case in a paddle-wheel steamer (built of iron plates of 
superior manufacture, and not boat plates), and employed on the same coast 
of South America as the Little Lucy. : 
I also think it may prove interesting to add, that, as regards the strength 
of puddled steel plates, I am informed, by the same authority, that he has 
seen the Little Lucy, at two separate times, hard and fast, for at least four 
hours, on a rocky point on which there is only 12 in. of water at low tide, 
her keel resting on a rock, and the vessel being on a balance ; that he has 
since overhauled her bottom, and found her perfect in form and free from 
7 é Herpgxt L. Taompson. 
47, Parliament-street, London, S.W., Ist March, 1860, 





MEETING NEXT WEEK. 
_ Institution oF Civil EnGingkrs.— Tuesday, March 6th, at 8 p.m., Con- 
tinued discussion upon Mr. Longridge’s Paper “On the Construction of 
Artillery aud other Vessels to resist great internal Pressure.” 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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W.C., London, 
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THE HIGHAM COLLIERY EXPLOSION, 


THE fearful explosion at the Higham Colliery, near 
Barnsley, by which twelve men and four boys have been 
killed, and two other men seriously injured, was of such a 
character as to demand investigation and comment. Our 
readers will already be aware that the accident occurred at 
one of the collieries of the Messrs. Charlesworth. The pit 
in question had hitherto borne a good character for freedom 
from gas, though an explosion seems to have taken place at 
the furnaces two years and a-half ago. The evidence on 
the inquest, especially that of the Government mine- 
inspector, goes to show that the pillar mode of working, 
which prevailed here, generally tends to the accumula- 
tion of gas. In addition to this it seems very probable 
that some old workings had been laid open by one of the 
miners, and that a rush of gas may have taken place from 
this old pit. At any rate, the need for caution was patent 
to everybody concerned. ‘Two years and a-half ago the 
inspector recommended principals and agents both to have 
all naked lights taken out of the pit, and to have it worked 
exclusively by lamps. Fourteen months ago this advice 
was repeated, and pointedly urged on the managers. Yet 
what effect had the known presence of gas in the pit, and 
the twice-repeated recommendations of the inspector ? 
Why, naked lights were openly allowed in what were 
considered the safer parts of the pit, and even when seen 
in proximity to the parts where gas was known to exist, 
the men were only ordered to keep them off the goaf, but 
were never told to exchange them for lamps. The neces- 
sary and inevitable consequence was the fatal explosion 
which has occurred, and the only wonder is that it did not 
occur earlier, The fatality occurred in a singular manner, 
inasmuch as no noise accompanied it ; this, however, is the 
only fact about it that can excite surprise at all. Even 
had the naked lights been kept at a distance from the 
dangerous localities, this would not have secured safety. 
The falling in of the roof might drive the explosive gases 
upon the distant candles, and thus ae about the fatality 
their distance seemed to preclude. Indeed, there seems 
little doubt that a second and smaller explosion took place 
from this cause, if the first ignition of the gas was not 
immediately caused thus. 

With all these facts before them in evidence, and without 
even an attempt to invalidate or even colour them, will it 
be believed that the jury brought in a verdict in these 
words ?—“ We are of opinion that the explosion is purely 
accidental. At the same time we earnestly recommend the 
Messrs. Charlesworth to make a more general use of safety- 
lamps.” 

z Yorkshire jury has singular notions of accidents, 
truly. How any twelve men coald call that “ accidental,” 
nay, “ purely accidental,” of which there had been repeated 
warning given in the most pointed manner, and urged 
evidently with the earnestness that only conviction could 
prompt, sarpasses our conception. It is worse than idle to 
use any such term in relation to the catastrophe. Acci- 
dental! Why, if the managers of the work had intended 
to have an explosion, and steadily taken means to ensure 
its occurrence, we do not see how they could well have 
secured it more certainly. The recommendations of the 
inspector seem systematically to have been disregarded, and 
even when more than ordinary danger was known to be 
present. The early reports compliment the Messrs. 
Charlesworth on their employment of all the scientific 
aids which modern inventions and improvements supply. 
This is a singular statement in presence of the fact that the 
most ordinary of precautions were utterly disregarded, and 
in the teeth of the most pointed and repeated appeals. 
There may have been all appliances in use that could tend 
to the profitable working of mines, but it is quite evident 
that the most ordinary appliances for safety were set at 
nought completely. The inspector roundly states that, had 
his advice as to the disuse of naked lights been followed, 
the explosion would not have taken place. A jury which 
could agree to this verdict in the face of such evidence 
deserve public reprehension. Such conduct is calculated to 
bring that ancient and prized institution into disrepute, and 
to shake the confidence of Englishmen in this great bulwark 
of justice and freedom. We can only conceive it possible 





for men to be so blind to fact and truth under the blunting 
moral influences which do somehow seem to hang about 
almost every thing connected with mining management. 
We have no hesitation in saying that the jury could only 
have discharged its duty by condemning, in the most direct 
and decided manner, the management which created the 
explosion. To that—and not to accident—ought they to 
have referred the deaths of this new batch of victims to 
bad colliery management. It is a crying wrong to the 
memory of these poor colliers to babble of accident over 
their graves, when to naked lights, and not to accident, the 
whole fatality was due, 

What is the use of inspection under such regulations ? 
Clearly, none. If inspectors go on recommending changes 
year after year, and then, when accident supervenes through 
the utter neglect of their recommendations, juries bring in 
verdicts of accidental death, cui bono? The whole thing 
wants reformation. A system that works thus must be 
essentially and radically bad. If the inspector has no 
power to enforce his recommendations, and is in no way 
responsible for their being carried out, he becomes a mere 
witness after the fact, but is useless for any preventive 
purpose. There is some satisfaction in hearing a dreadful 
catastrophe like this explained in the clear and unmis- 
takable way Mr. Morton explains this, certainly; but the 
only really valuable result from his labours would have 
been the prevention of the explosion. We point out this 
thus strongly, and reiterate opinions we have before: ex- 
pressed, inasmuch as pending legislation on this most im- 
werey subject needs practical guidance and light. It is 
earful to look at the immense expansion of our mining 
interests which must immediately take place, and to re- 
member the wretched imperfection of our machinery for 
controlling even what we now have. ‘This important 
question wants taking up in a broad, humane, and prac- 
tical spirit, and then we should have some chance of doing 
away with both the melancholy waste of life that is now 
occurring, and the almost equally melancholy shuffling off 
of responsibility in connection with the sacrifice. 


WHY DO WHEEL-TYRES BREAK ON RAILWAYS? 


In the olden time, ere the advent of railways, when horsed 
mail-coaches travelled at the.rate of ten, and, at intervals, of 
twelve, miles per hour, it was no uncommon thing to fling 
a tyre off entire, but not in pieces. The modus operandi 
was that the diameter of the wheel within the tyre was 
diminished by the rolling pressure, and the tyres bein 
loosened in the rivets, they fell out and the tyre fell off, 
sometimes travelling by the side of the coach for a con- 
siderable distance by its centrifagal action. But to break 
or burst a tyre was a very rare occurrence, and is still ; 
for in the hundreds of omnibuses which daily pass down the 
Strand it has never been our lot to behold a broken tyre. All 
things being equal, the tyres on omnibus wheels ought to 
break more frequently than those on railway carriages, for 
the stony pavement on which they run exposes them to a 
series of heavy blows, whereas the railway is, or should be, 
a surface without blows. What, then, are the varying con- 
ditions affecting the two classes of wheels ? 

An omnibus wheel is, or should be, an elastic dome formed 
by the curvature of the spokes from back to front, beginnin, 
at the nave and ending at the felloes, a circumferentia 
stringer, which connects the spokes, The wheel is thus a 
positive frame with a distinct form, altered slightly by the 
shrinking on of the tyre, which increases the disc of the 
wheel by bending the spokes from a straight line to a curve 
from back to front with a properly made wheel, and bending 
them in a direction round the plane of the wheel when it is 
improperly made. ‘The tyre is put on red-hot, and is cooled 
in water, for the purpose of drawing the wheel tight. The 
tyre thus performs a two-fold office—strengthening the 
frame and supplying a wearing surface. ‘The attrition of 
the tyre on granite and other surfaces is so great that it is 
desirable to use as hard iron as possible to prolong the 
wear ; but fibrous and not granular iron is invariably used. 
Were granular iron used rapid bursting would ensue. 

Let us now examine the conditions of a railway wheel. 
First and foremost it can hardly be considered a wheel at 
all. The omnibus wheels revolve separately on their axle- 
arms, and will therefore follow irregular lines of road. The 
railway wheels are fixtures on a shaft, and if they be of 
equal diameters will run only in a straight line. If of 
unequal diameters they will only run in a curved line. A 
nominal compensation is given to them by making their 
peripheries conical, but as no movement lateral or medial is 
afforded to them, it is a mere imposture to talk of their 
compensation. ‘The practical fact is that the wheels are in 
a great measure sledges; and the tyres, if they do not 
burst, are ground to pieces, and at the expense of a great and 
risky torsion of the axles, which an observant passenger 
can detect by the jarring noise in his ear when rounding 
curves, 

The early railway wheels were so weak in structure that 
their chief strength lay in the tyres, which were dispropor- 
tionately thick, and being shrunk on hot drew the wheel into 
a polygonal shape, by making flat places in the intervals 
between the spokes. The wheels were then turned up in 
the lathe, and the result was that not only was the tyre 
left of unequal thickness in the intervals between the spokes, 
but scarcely a single wheel was truly balanced. Still the 
iron was fibrous Staffordshire, and did not burst. As the 
loads increased, the wear became great—not merely by 
attrition, but by actual squeezing out at the front edge, 
like so much baker’s dough. Yorkshire irons were then 
gradually substituted for Staffordshire—harder and less 
fibrous, and the result was that, owing to the uncertain 
degree of tension under the shrinking process, they frequently 
burst the first day they were tried. : 

Gradually the wheels were better made—both in cast 
and solid wrought-iron. They were tarned on their peri- 
pheries to form true circles, and the tyres were bored out 
previous to application. But the loads grew greater still, 
especially for engines and tenders, and a hard — iron, 
destitute of fibre, was gradually substituted for the fibrous 
iron usedat the outset. The fracture of some of these 
almost resembles cast-iron, and it seems to be nearly as 
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brittle. In many of our mineral districts cast-iron wheels 
are commonly used, and all throughout the United States: 
and there even separate cast-iron tyres are applied to cast- 
iron wheels for drivers. 

It may be in the recollection of some of our readers that 
some years back, when King Hadson was in the zenith of 
his reign, and making a pro; from London to York, a 
tyre of the carriage in which he was sitting suddenly 
burst and protruded through the floor of his compartment, 
nearly spitting him like an American “snake's head.” 
The irate monarch arrived at York, and stamped up and 
down the platform, telegraphing for all his viziers from 
every station. “ Whose make is that tyre?” thundered out 
the monarch, when they arrived. “ Park Gate /” was the 
reply. “Let every Park Gate tyre be removed from the 
line, and no more be used for ever!” rejoined the monarch, 
and so it was. 

At this very time Park Gate tyres were being applied 
by a contractor to a large number of railway carriages, and 
not one of them has broken from that time to this. The 
reason is, that they were applied to wood wheels by cold 
pressure without any injurious shrinking. The tyres 
were turned and bored inside and out, were of equal thick- 
ness all over, and had no bolt holes pierced through them. 

We may then enumerate the causes of bursting in the 
following sequence :—First, hard brittle tyres without 
fibre. Secondly, uncertain tension caused by shrinking on 
solid non-elastic wheels. Thirdly, the mischievous practice 
of boring holes through the tyres for the insertion of 
bolts. Fourthly, keying two wheels fast on to one shaft, 
so as to produce strain on irregular curves, And lastly, a 
bad condition of permanent-way, in which rails jolt loosely 
in chairs, without any firm fixing, and multiply all the 
defects of the wheels by percussion. The proof of this 
may be found in the fact that in the United States both 
cast tyres and cast wheels are used commonly, and their 
breaking time is during the frosts of winter, when the 
hard ice beneath the sleepers gives a jolting movement 
analogous to our chairs. In Russia, we are informed, that 
the managers of the Moscow line prefer fibrous wearing 
Staffordshire to hard granular Yorkshire tyres, which do 
not wear, but break. In warm weather the American 
roads, laid with a low flat-footed rail on cross sleepers, do 
not produce the jar of our English lines, but they have in 
return a defect of their own, a deflecting surface, which 
retards the rolling movement. 

Ever since the tyres became durable by reason of their 
hardness, manufacturers have been on the alert to apply 
steel to the wearing surface. The first person was a Mr. 
Banks, who turned a dovetail groove into iron wheels, and, 
by hammering, filled the groove with a steel band. Then 

r. Gooch, of the Great Western, applied a similar steel 
band by rolling it in the tyre; this precluded the use of 
bolts, which would have cut through the steel as the tyres 
were shrunk on in a slightly dovetailed form. But on one 

occasion a driving tyre of large diameter flew off, causing 
an accident, and aemneiiie wlhe were tapped into their 
inner surface through the periphery of the wheel. Then 
came Bovil’s tyres, with steeled pieces and flanges; and 
Vickers’ tyres case-hardened, and a number of others; and 
lastly came Krupp’s cast-steel, now branching out into 
homogeneous coe 4 and Bessemer’s steel, and so on. We 
are not aware if Bessemer’s have yet been applied; but 
there can be no doubt of the long wear of Krupp’s, which 
more than double the wear of Low Moor. It is, however, 
worthy of remark, that under the action of the brakes 
neither Krupp’s nor any hard tyres last so long as the softer 
ones. The reason is, that the soft tyres become imbedded 
with silex like the brake blocks, and resist the wear. The 
hard tyres, on the contrary, forming no bed for the silex, 
are _— away as though under the action of an emery 
stick. 

But a new set of circumstances is coming on. Since 
the hard tyres have been in use soft rails have got more 
and more crushed, and engineers of permanent-way are 
resorting to steel and steeled rails. So the fight will begin 
anew as to which is the best steel. It is, therefore, worth 
while to inquire whether there are no means of modifyin 
the iron in other ways. ‘Till the quarrel between whee 
and rail shall be settled, economy and safety at their 
maximum will not be achieved, Old superstitions on 
railways must be abandoned, and wheels must be made to 
revolve independently of each other to diminish wear, and 
means must be adopted to permit the effect of percussion 
as near as possible to the point of percussion. Mr. Griggs, 
of one of the American railways, applies wood between the 
tyre and the wheel with manifest advantage, and india- 
rubber is applied also between rails and chairs. Attempts 
have also been made to use cork. Springs of steel have 
also been applied with manifest effect on several of our 
railways between wheels and tyres, and there is no doubt 
that india-rubber can also be similarly applied. If 
blows can be lessened or eluded, and the friction of 
the peripheries be reduced by mechanical purchase of 
action, fibrous tyres will probably be again rendered 
available, and those railways will render good service to the 
community whose officers, beginning with a sound theory, 
endeavour to work out of it asound practice by well-judged 
experiments. And while we are on this subject, we have 
a word to say with certain ignorant officials, with neither 
wit to comprehend, nor generosity to acknowledge, the im- 

rovements they are incompetent to make ; who, we are in- 

ormed, affect to find, in a paragraph we inserted some 
time back in our pages, concerning the very useful series of 
experiments tried ty the North London Railway, an ironical 
meaning. We never were more serious than in our com- 
mendation of this exemplary little line, to which several of 
the engineers of the largest Indian lines have had recourse 
to verify by experience improvements, which they have 
been obliged to adopt by the force of circumstances, differing 
from their home practice. Of all blunderers the greatest 
is he who boasts of never having made a mistake by reason 
of never having done anything new—making, in short, a 
life-long mistake. Sach men on railways are not engineers 
in any high sense of the term, They are merely manufac- 
turing-mongers of railways. We shail return to this subject. 





THE NEW BRONZE COINAGE. 

From the Chancellor of the Exchequer’s answer to Mr. 
Ewart’s inquiry about the time when the new bronze coin- 

would make its appearance, we learn that there is an 
indefinite postponement, owing to delay in the preparation 
of the design. Government proceedings in England are 
certainly the slowest and most tantalising things in the 
world. “We spend the most money of any people, and cer- 
tainly get the worst served. Indeed, it is just a question 
whether this is not the cause, and whether the reduction of 
our official salaries would not be followed by a correspond- 
ing sharpening of official action. And of all departments 
of Government action commend us to the Mint for delay. 
Notwithstanding the disclaimers of the officials there as to 
their responsibility for the disgraceful state of our coinage, 
and the tenacity with which they have defended the 
sufficiency of their arrangements, we have watched with 
some interest the great enlargement of the machinery that 
was at first so stoutly declared as all that was wanted, and 
the circulation of wonderful paragraphs in the columns of 
our contemporaries as to the admirable system, &c. &c., 
that existed in the establishment. The on denial 
of responsibility and insufficiency with which our state- 
ments respecting the disgraceful condition of our coinage 
were met at first, and the circulation of these remarkable 
paragraphs—the great gooseberries of Tower Hill—so soon 
after were to us highly significant. And after all this 
flourish about the new Mint steam engines, the power of 
the establishment to turn out coin at an enormous rate, and 
the contracts that had been entered into in Birmingham, it 
turns out that even the design for the new bronze coinage 
is not ready. When the coins themselves will be eH 5 
and in quantities to meet the public wants, Heaven only 
knows. Whether we shall see it in this generation or not 
it would be hazardous to say. ; 

One thing, however, is very palpably certain—we have 
still the nuisance and inconvenience of the most abominable 
hotch-potch of ugly copper that ever was seen, In that 
dreary monetary dusthole may be found the most hetero- 
geneous mixtures of dates, styles, countries—half-pence 
the size of pence, and pence looking like half-pence, all 
possessing or rapidly acquiring, coy and in addition 
to their original unwieldy ugliness, that degree of defaced- 
ness which seems the only practical assimilation of the 
mass that is really in progress. The inconvenience is as 
universal as the use of money, but falls with peculiar 
hardness on all small dealers who have to look at every 
copper coin they take, whether it be passable or not, and 
after all their care cannot possibly help accumulating a 
weekly stock of un-passable copper coias. The convenience of 
the public imperatively calls for an immediate and plentiful 
issue of new coins, and the application of such measures 
as shall secure the definite exchange of all the existing 
abominations for the new medium within a certain limited 
space of time. All this is perfectly practicable, and there 
are plenty of manufacturing firms to be found, who, if the 
Mint, with its new engines and admirable system, is in- 
capable of the work, will undertake to flood the British 
empire with a new, beautiful, portable, and convenient 
bronze coinage within a few months from this. 


NOTES FROM NEW SOUTH WALES. 


Recent advices from New South Wales enable us to resume our 
notices of the progress of railways, telegraphs, and other public 
works of interest in that important colony. It appears that of the 
66 miles of railway now in course of construction 58 miles are being 
executed by agents of Messrs. Peto, Brassey, and Betts, by whom a 
commencement was made in June. The southern and western ex- 
tensions are under the charge of Mr. Rhodes, between whom and the 
colonial engineer-in-chief for railways it seems that some misunder- 
standing has arisen. The cause of the disagreement was the non- 
fulfilment of an alleged promise on the part of the railway officials 
to allow Mr. Rhodes the use of certain rails in their possession which 
he required temporarily for the construction of the lines, and also 
some remonstrances on the part of Mr. Rhodes that the timber 
bridges proposed for the lines would not be sufficiently strong for 
the traffic they would have to carry. These differences have been 
the occasion of considerable correspondence between Mr. Rhodes and 
the railway department, and at the departure of the last mail were 
not set at rest. The unfortunate result of what Mr. Rhodes com- 
plains of as vexatious obstructions is, that Messrs. Peto and Co.'s 
contract is not proceeding with that energy and rapidity by which 
the railway undertakings of that distinguished firm have been 
marked in Great Britain, on the Continent of Europe, and in 
America. On the southern extension, from Campbelltown to Picton, 
there were in December 110 wagons and 40 dobbin carts, and other 
plant in proportion, all having been imported by the agent 
expressly for the work. Between Menangle and Picton, the 
portion last commenced, not much progress had been made; 
nearly the whole of the timber had, however, been cleared 
off the land and a great portion of the side ditches had been 
excavated. The Menangle Viaduct had not yet been started. 
Between Blacktown and Penrith, on the western extension, the 
works are progressing slowly. Many of the culverts not being yet 
built, the contiguous cuttings, the earth from which will be required 
for the embankments, and which cannot be tipped until the culverts 
are finished, are for the present at a standstill. Four of the culverts 
have, however, been built; the whole of the land has been cleared 
of timber, and nearly all the side ditching is completed. A portion 
of the timber for the bridges over Easter Creek, Roper’s Creek, and 
South Creek, is on the ground, but these works are not yet com- 
menced. Amongst the usual descriptions of railway plant on the 
ground, in this portion of the line, there are 52 wagons and 35 
dobbin carts. Altogether, of the 28 miles of railway on the western 
and southern extensions, undertaken by Sir M. Peto and Co.’s agent, 
about 12 miles are ready for ballasting and plate-laying. Messrs. 
Peto and Co. will be able to complete their contract easily within the 
stipulated time, which is generally considered to have been 
much too long; but the money for the works having been voted 
a twelvemonth ago, the public and especially those living or 
interested in the Southern and Western districts, are anxiously 
looking for the early opening of at least portions of these 
extensions. It is not likely, however, that any part of them will be 
opened till the latter part of next year. A portion of the western 
extension, connecting the present line near Parramatta with Black- 
town, where ones. Pots and Co ’s line commences, has been under- 
taken by a colonial contractor, and has now arrived at an advanced 
state. The portion commences nearly a quarter of a mile on this 
side of the present Parramatta station (which is almost a mile from 
the town), and crossing the western road about 200 yards from the 
toll-gate, and forming a gentle curve, crosses Church-street, the 
main thoroughfare, near the corner of Argyle-street. The Parra- 
matta station will be within a stone’s throw of this spot, the dis- 
tance of which from the junction with the trunk line is about a mile 
and a quarter. For this length the rmanent-way is laid, and the 
railway perfectly ready for use, a locomotive with a number of 
earth wagons with ballast from Sydney running every day along 








the line. The Parramatta line being.a double one, there are double 
crossings and a double line for some distance, but the remainder of 
this and of all the other lines now in construction will be single. 
There are two creeks which the line crosses in coming into the town. 
The bridge over Becket’s Creek is about 200 ft. in length, and 
consists of nine bays of piles, each having five piles, the greatest 
depth being 30 ft.; the superstructure consists of two thicknesses of 
girders, with through planking between them. The bridge was 
recently tested by the engineer-in-chief and his staff, and the deflec- 
tion was found not to exceed one-eighth of an inch. A similar 
bridge over a creek nearer the town is 180 ft. in length, 28 ft. in 
height, and consists of nine bays of piles. All that now remains to 
allow of the extension tothe town being opened is the completion of the 
station, which is expected in the course of a fortnight. The building is 
a brick one, with stone jambs and pilasters, and will have a handsome 
appearance. The length of the building will be 124 ft., and that of 
the platform 240 ft. It is also intended to place a station about 
100 ft. on this side of the junction of the two lines, on arriving at 
which the western and southern trains will be united and disjoined ; 
on the completion of this station, which will have a platform for the 
southern and one for the western line, that now used as the Parra- 
matta station will be removed. Some works of a heavy description 
have been required to carry the railway through Parramatta and its 
western suburb. The bridge across Church-street forms a consider- 
able angle with that thoroughfare ; it is of timber, its length being 
132 ft. from one embankment to the other, and its width 14 ft. ; 
the centre opening is a laminated arch of 35 ft. span. There are 
three othar bridges of the same kind for carrying the line over the 
smaller streets, being severally over Marsden-street, O’Connell- 
street, and Pitt-row, all of them fast approaching completion. 
Connecting these are some high embankments, one of which runs 
along the north side of Argyle street, is about half a mile in length, 
and averages a height of 18 ft. above the roadway; these embank- 
ments are formed, and are now undergoing the sandstone pitching. 
A cutting about a quarter of a mile in Tfength, and 26 ft. at the 
greatest depth, has been made in the Parramatta domain, at the back 
of the old Sermons House. There are also two other cuttings of 
about the same extent further on in the domain ; over one of these, a 
brick bridge of a light description, will be thrown to unite by a 
public road the land on either side which has been sold in small 
allotments; the bridge has not yet been commenced (we refer, of 
course, to the month of December throughout our notice), but it is 
not included in the contract, and its delay need not postpone the 
opening of the line. The soil-through which the cutting is made is 
black shale, apparently as hard as rock, but friable by the action of 
the sun and rain. These excavations are nearly finished, and in 
some parts the processes of pitching and ballasting are in operation. 
Beyond the Domain where the line passes through Prospect there 
are some timber bridges over the creeks, the construction of which is 
the same as of that before described, the bays of piles being 20 ft. 
apart and the superstructure consisting of double thicknesses of 
girders. These bridges are all built and ballasted, and the plates are 
being laid upon them. For about a mile contiguous to Blacktown 
the work is of a lighter character and is not generally in so forward 
a state; a comparatively small amount of labour is required to 
bring it into a similar condition of forwardness with the other por- 
tion. All the fencing and ditching required along the line are 
completed, as are also all the culverts; the level crossing gates are 
being fixed. Upon the entire extension, which is little more than 
eight miles, 230,000 cubic yards of earth have had to be removed. 
The line to Blacktown is so far advanced that it could easily be 
finished and opened for traffic within two months. It is under- 
stood that on the completion of the station in Parramatta, 
the line will be opened into the town. Whether the continuation of 
the line will be opened as soon as finished, has not been determined. 
Unfortunately the point at which it terminates being on a branch of 
the Great Western Road leading to Richmond, it is so far from that 
road as to be at a greater distance from Penrith than is Parramatta; 
consequently, unless a new road is formed from Blacktown to meet 
the Western Road further down, or until a portion of Messrs. Peto 
and Co.’s extension is completed, it will be of no advantage to the 
passengers or mail coaches travelling on the western line, to make 
use of the Blacktown Railway. The town of Richmond being about 
twelve miles beyond Biacktown and Windsor, sixteen miles, it may 
be thought worth while to open the line for their benefit, especially 
as a large quantity of agricultural produce arrives weekly in Sydney 
from the farms in the neighbourhood of those towns. The survey of 
the Grose Valley for the discovery of a practicable line for the 
extension of the Great Western Railway in the direction of Bathurst, 
is proceeding satisfactorily. The labours of the staff, which consists 
of ten persons employed in surveying and taking levels, and 49 
labourers, are conducted under the direction of Mr. Whitton, colonial 
engineer-in-chief for railways. 

Telegraphs next invite attention. The line to Bathurst was in 
December tinished so far as the poles and wires were concerned, and 
was only waiting for the batteries, The northern line through 
Windsor to Maitland and Newcastle is also just completed, and will 
be ready for transmitting messages before the end of the month. The 
river Hawkesbury having to be crossed near Windsor, a 5-in. chain 
cable—a portion of the cable used for the Tasmanian submarine 
telegraph—was submerged ; the work was performed very success- 
fully. The telegraph offices in Maitland and Newcastle will be at 
the railway stations in those towns. The second wire to Albury, 
where the New South Wales telegraphic system joins that of 
Victoria, is progressing steadily, but not at the speed which was 
first intended. As its use, when finished, will be principally to 
relieve the present wire when there is an extra amount of business, 
its value cannot be fully realised until there is a second wire 
between Albury and Melbourne, which is to be put up in the 
course of the year. The establishment of a telegraphic mone 
order system is contemplated. The settlers and storekeepers will 
thereby be able to forward drafts with their orders, which is likely 
to be frequently done by those classes in the western districts, who 
are at present often much inconvenienced through the delay in their 
communication with Sydney in consequence of the state of the 
roads. 


In regard to miscellaneous public works, a good deal of interesting 
information may be afforded. The construction and repair of the 
roads throughout the colony are undertaken chiefly by the Depart- 
ment of Internal Communication. The main roads of the colony 
are thus defined :—‘* The Great Western Road, from Sydney, vid 
Parramatta, Penrith, Hartley, and Bathurst, to Wellington, a dis- 
tance of about 210 miles; the Great Southern Road, from the Great 
Western Road, at the fifth milestone from Sydney, vid Live 
Camden, Berrima, Goulburn, Yass, and Gundagai, to Albury, & 
distance of about 380 miles; and the Great Northern Road, from & 
point in Swan-street, in the town of Morpeth, vid Maitland, Single- 
ton, Muswellbrook, Scone, Murrurundi, and Tamworth, to Armidale, 
a distance of about 236 miles.” These roads are divided into districts, 
each under the immediate charge of a road superintendent, and 
these districts are again cut up into divisions, each of which is 
looked after by overseers, who are immediately responsible to the 
superintendent, as he is to the commissioner. Upon each of these 
roads the expenditure authorised by the legislature for the present 
year is at the rate of £50 per mile. In a report on internal commu~- 
nications lately furnished by Captain Martindale, commissioner of 
railways and public works, that gentleman points out the impor- 
tance, before deciding upon any heavy expenditure on the formation 
and maintenance of good roads generally, and particularly upon 
that-across the Blue Mountains, of determining whether 't is in- 
tended to push forward rapidly with the construction of railways, 
as, in the event of the latter being entertained, the money spent in 
forming a good road would be to a great extent wasted. His recom- 
mendation is, that, in the event of its not being decided to complete 
a line of railway to Hartley within four or five years, it is desirable 
that a good road over the mountains should as early as possible 
made and maintained. The largest of the works being carried ous 
by the engineer for harbours is the construction of a wharf at 
Howenstio; one half of this work, consisting of 250 ft, had besa 
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finished in Di ber, and the remainder was in an advanced state. 
The revenue of the colony having been diminished by the erection 
of the Moreton Buy district into the new dep y of 4 
the sum proposed for the improvement of the harbour of Wollongong 
has been reduced from £22,892 to £10,000, and that of £30,000 for a 
similar work at Kiamaalso to £10,000, Thesum of £5,000, intended 
to be asked for clearing and improving the harbour of Shoalhaven, 
was at the same time reduced to £1,000. An ingenious contrivance 
has been adopted in the Newcastle harbour for facilitating the load- 
ing of vessels with coal. Hitherto considerable detention and in- 
convenience have been occasioned by vessels loading with coal 
having to wait their turn at the wharf and to pay the requisite dues. 
This difficulty has now been obviated by the construction of a pair 
of circular shears upon an old vessel of about 300 or 400 tons burden, 
anchored in the harbour. Attached to the shears is an iron crank, 
which is worked by a steam engine of 16-horse power, and moves 
backwards and forwards from a few feet beyond the bulwarks on 
one side to the same distance beyond those on the other. When a 
vessel is ready to receive coal, she is brought alongside the hulk, and 
a barge laden with coal is brought to the other side. The coal being 
in wooden frames somewhat resembling earth wagons, each holding 
two tons, when the end of the crank is perpendicular to the barge, 
one of the frames is attached and carried over the hulk till it is per- 
pendicular to the hold of the vessel, when a bolt is withdrawn by 
which the floor of the frame is knocked out and the coals are discharged. 
By another revolution of the crank, which only occupies a few 
seconds, the empty frame is returned to the barge, and the crank 
returns with another load, which is again discharged. The loading 
of a ship of 300 tons can, by this apparatus, be effected in the course 
of a day. The contrivance, which belongs to Messrs. Mitchell and 
Co., was designed and put together by Captain Rountree, at Water- 
view Bay, Balmain. : 

The city of Sydney waterworks are in successful operation. The 
works are on the border of Botany Bay, about four miles from the 
city. A large reservoir or engine-pond has been there excavated, 
five acres in extent, and capable of containing 7,000,000 gallons of 
water, supplied in sutticient abundance for the wants of the in- 
habitants of Sydney from the gatherings of the adjacent swamps. 
Three steam engines, of 75-horse power each, force the water through 
the pipes, and, in sending it to the sand hills near Paddington 
Barracks, have, owing tu the diflerence of levels, to stand the pres- 
sure of a column of 210 ft. The strength of the engine and of the 
pipes have been by this means satisfactorily tested. The low level 
seservoir, in Crown-street, not being yet connected with the old 
mains, excepting those leading to the rocks, the lower portions of the 
city will, for some time, be suppliei from the present source at 
Lachlan. 








TRAFFIC RETURNS. 

Week This Same Mileage. 

ending Week. 1859. 1860, 1859 

Belfast and Ballymena .. .. .. Feb. 25 1,106 1,036 65 65 
Birkenhead, Lancashire, & Cheshire ,, 26 2,506 2,074 33 33 
Bristoland Exeter .. .. .. .. 4 19 5,347 5,340 125 118 


Caledonian .. .. 2. «2 oe oe 95 12,345 198} 1983 
Cornwall .. os oo oe of + gy 1D 866 —- ss — 
Corkand Bandon. oe ; 266 235 «20 20 


_s — 207 6kTC#G 
° 18 196 187 17 17 
ss 2 1,188 1,133 63 56 
Dundee, Perth, and Aber. Junction 26 981 1,008 31 31 
Dundalk and Enniskillen.. .. .. 26 639 6v0 = 62 57 
Dublin and Drogheda .. .. .. 26 «#14381 #%1,81 62 624 
Dublin & Wicklow & Dub. & Kingtn. ,, 25 j 
East Anglian ve. oe Deuces ws 
Eastern Counties and East Union.. ,, 26 


Cork, Blackrock, and Passage r 


Deeside cc cc co co co oo 
Dublin and Belfast Junction .. 


Kdinburgh & Glasgow & S. Dunfer. ,, !9 
Edinburgh, Perth, and Dundee » 2 
Glasgow and South-Western .. ..  ,, 25 
Great North of Scotland... .. .. ,, 18 
Great Northern ee — = 
Great Southern and Western., .. ,, 29 
Great Western .. .. «2 co « 5, 2 

Shrewsbury and Birmingham .. ,, 26 

Shrewsbury and Chester .. .. ,, 26 3,062 2,711 46 46 
Lancaster and Carlisle .. «2 «. y = .— - _ —_ 
Lancashire and Yorkshire - oe 4, 26 33,410 30,005 395} 395} 
Lianelly Railway and Dockyard .. ,, 25 41s 4034 46; 
London and Blackwall .. .. .. ,, 26 1,315 1,288 6] 53 
London, Brighton, and South Coast ,, 25 11,018 11,457 223) 2024 
London and North-Western .. ..  ,, 26 71,417 66,948 917} 910 
London and South-Western .. ..  ,, 26 18,396 15,003 289% 2704 
London, Tilbury and Southend » 19 _ 885 42 42 
Manchester, Sheffield, and Lincoln, ,, 26 10,828 10,116 173) 173) 
Manchester, S.June., &Altringham ,, 26 902 845 8 8 
Maryportand Carlisle .. . .. ,, 19 910 «61,001 =28 28 
Midland.. .. .. .. «e o .« 4, 26 36,105 33,520 6144 614§ 
Midland Great Western .. .. «. ,, 26 3,786 3,405 177 177 
Newcastle and Carlisle .. .. .. ,, 2 % 7 
North British .. .. .. «. «. 5, 2% 
North-Eastern .. .. .. .. .. 5, 26 
Newport, Abergavenny & Hereford ,, 26 
North Staffordshire Rail. and Canal ,, 19 
Oxford, Worcester, and Wolver. »» 2 
8t. Helen's C. and Railway << 
Shrewsbury and Hereford » 2 
Scottish Central . » 26 





Scot. North-Eastern (late ‘Aberdeen) 18 


South Devon 9» 26 _ , 7% 
South Eastern .. 25 15,161 14,343 305 302 


26 _ 8,141 118 108 


South York and River Dun. : 
ee ee 19 6,620 56,960 171} 171} 


South Wales.. .. 


Taff Vale oe » 19 4,792 2907 53 53 
Ulster +s oe ee ° » 6 — 1,406 36 36 
Valeof Neath .. . .. » 19 1,842 1,436 25 254 
Waterford and Kilkenny .. oo gp & 305 279 = 31 31 


Waterford and Limerick .. .. .. 
West Hartlepvol H. and Railway .. 
Whitehaven and Furness.. .. . 

Whitehaven Junction 


2 1,123 1,216 77 77 
24 3,411 3,248 39 3y 
: ~ ees 553 3535 
Scie tee Se 645 12 12 

COLONIAL AND FOREIGN. 
Buffalo and Lake Huron... .. b. 11 995 
Dutch Rhenish .. oe x ee oo a 2,884 2,522 109 109 
Eastern of France (late P. and§.).. ,, 11 42,263 41,560 1028 1003 
Grand Trunk of Canada .. .. .. 4, 4 10999 7,638 970 880 
Great Luxembourg .. .. .. .. 4, 26 1,783 1,891 128 122 
Great Western of Canada... .. .. » 10 6,567 5,837 345 345 
Northern of France .. . .. .. b 02 
Orleans, Bordeaux and Branches .. 
Paris, Lyons and Mediterranean 
Sambre and Meuse 


- 


” 

» 12 43,897 43,104 922 922 

» 11 65,663 64,107 874 848 

: te ae » 24 1,041 1,280 68 68 

Western and North-Western . » 11 $3,220 30,897 748 721 
West Flanders ee ae al 718 818 75 75 
merara, fortnight ending .. .. _ _- 


” 








RoyaL GeoGrapuicaL Sociery.—At the meeting of this society 
on Monday evening, the papers read were:—1. “On South Africa,” 
by C.J. Anderson. 2. “ On the Congo,” by Captain N. B. Beding- 
field, R.N., F.R.G.S. 3. “On the Rocky Mountains and Vancouver 
Island,” by Captain J. Palliser, F.R.G.S., communicated by the 
Duke of Newcastle. This paper describes the progress cf the 
British North American expedition from Fort Edmonton on the 
east to Fort Colville on the west side of the Rocky Mountains. The 
passes across the Rocky Mountains previously explored were re- 
examined, Dr. Hector taking the Northern Pass and Captain 
Palliser the Southern or Kutanie Pass. After somewhat 
minutely describing the districts traversed, with an account of 
the general features of the country, the character of the 
soil, and its capability for production, Captain Palliser ob- 
Serves that, “it gives me great pleasure to be able to inform her 
Majesty’s Government that my secretary’s (Mr Sullivan) and my 
own endeavours to find a route practicable for horses from Edmonton 
westward across the Rocky Mountains as fer as the longitude of 
Fort Colville, and entirely within british territory, have been per- 
fectly successful. In addition to this, 1 pursued my way for more 
= YY —~ Hp westward, still norti: of the Care ae 

arrived and terminated my explorations by reaching the cam 
Of the United States Boundary Contbiaonars ia long. ib: 80 Ww. 











SCOTTISH MATTERS. 


In the Scotch iron trade the strike continues without any signs of 
either the masters or men giving in. I: may be of importance to 
observe that the last strike began in March, 1856, and ended in June, 
only forty furnaces were stopped in consequence, still the price then 
rose from 65s. to 80s. per ton, and averaged, in that year, fully 72s. 
per ton, Last week’s shipments exhibited a large decrease upon the 
corresponding week of last year; the usual statement is appended :— 


Foreign. Coastwise. Total, Same week 








last year. 
Ports. Tons Tons. Tons, Tons. 
Glasgow .. oo Sve 1,359 +» 2,340 .. 2,215 
Port-Dundas ee a None. am - 24 
Greenock .. ve ee None. ee ee -_ 
Port-Glasgow .. None. ee ee - 
Bowling oe ee None. ee ee - 
Ardrossan. . oe —. « 475 475 2,710 
Troou ‘i ae ee None 
Ayr.. ee ee 285 .. 293 ee 578 .. 1,072 
Irvine - os oe None oe ee 70 
Grangemouth .. 260 .. 335 “ 645 .. 1,028 
Leith ae o 8235 .. 6) -> 385 730 
Burntisland ~ .. No return. se — 
Alloa (south) - -. No return. .. oe _- 
Alloa (n.) 2 weeks — « 770 ee 770 _ 
Bo'ness .. ee 200 .. 150 oe 350 - 
Morrisonshaven .. «+.» No return. - 
Total - 2,051 3,492 5,543 8,239 


Some interesting information can again be communicated in 
regard to steamship-building on the Clyde. Messrs. Caird and Co., 
of Greenock, have contracted for the construction of about twent 
iron barges for the navigation of the Volga. After these are finished, 
they will be taken to pieces and shipped to St. Petersburg, whence 
they will be conveyed inland to Tver, which is situated in the river 
for whose navigation they are intended. Some time ago Messrs. Caird 
and Co. built an engined steamer for the same service. ‘The Heron, 
a magniticent screw steamer, recently built by Messrs. Denny 
Brothers, of Dumbarton, for Messrs. G. and J. Burns, of Glasgow, 
has been fitted by Messrs. lulloch and Denny with direct-acting 
engines, having 45-in. cylinders, with 3 ft. stroke, and a screw of 
10 ft. diameter, and it is expected that she will attain a high rate of 
speed for a vessel titted with this mode of propulsion. The cabin, 
placed on deck, is capable of berthing seventy passengers. The 
state rooms are roomy and well ventilated, and handsomely 
furnished with all necessary accessories; and the accommodation for 
steerage passengers is ample. Goods will be lowered into and hoisted 
out of the fore and after hatches by means of steam winehes. The 
steamer is fitted with patent steering gear and all recent improve- 
ments, and the cabins of the officers are heated by means of steam 
brought direct from the boiler. ‘The Heron has been placed on the Bel- 
fast and Liverpool station. The Ostrich, a sister ship, has just been 
launched, and will ply as consort of the Heron between the Clyde and 
Mersey. The Pacitic Steam Navigation Company’s new steamer San 
Carlos has been titted with Messrs. Kandolph, Elder, and Co.’s patent 
engines. The San Carlos, when tried at Liverpool by the Admiralty 
Inspectors, was found to average a speed of 114 knots per hour, and 
to consume 10} ewt. of coal per hour. The dimensions of the 
steamer, which was built by Messrs. William Simons and Co., of 
Whiteinch, are—195 ft. between perpendiculars, 30 ft. beam, and 
18 ft. depthof hold Its tonnage is 850 tons, builders’ measurement ; 
and it is constructed to contain 400 tons of cargo in the hold, and 
140 tons of coaling in the coal boxes. Its passenger accommodation 
is fitted for 64 first-class and about 24 second-class passengers. The 
engines are on the double cylinder expansion principle, and it has 
cylindrical cellular boilers. Another vessel of the same size, con- 
tracted for by Messrs. Randolph, Elder, and Co., for the same com- 
pany, and building by Messrs. Lawrence Hill and Co., Port-Glasgow, 
will leave the Clyde in a month. The engines supplied to this 
vessel will be the seventh pair furnished by Messrs. Randolph, Elder, 
and Co., to the Pacitic Steam Navigation Company. Another 
smaller steamer for the same company will leave the building yard 
of Messrs. John Reid and Co., Port-Glasgow, in about two months. 
These ships are for her Majesty's mail service on the west coast of 
South America, and are to run between Valparaiso and Panama. 


HUDDERSFIELD STEAM BOILER ASSOCIATION. 


THE committee of this association held their usual monthly meeting 
at the otlice of the secretary, Mr. Dan Cocking, architect, New-street, 
Hudderstield, on Tuesday last, when the engineer, Mr. John Rhodes, 
presented his report of the proceedings during the past month, from 
which we make the following extract :— 

“T have visited the premises of twenty-seven members, and have 
examined externally forty-eight boilers with their appendages ; also 
two boilers thoroughly with their appendages. 

“T have taken thirty-six indications from the cylinders of twenty- 
three steam engines. The diagrams stating the indicated horse- 
power, and the reports with suggestions for altering the slide- 
valves, with the view of increasing the efficiency of the engines, are 
now in the hands of the respective members. 

“Amongst the most prominent defects of the above boilers and 
their appendages, I would state that twelve boilers are supplied with 
water through the agency of self-action feed apparatus, having the 
spindles of the valves working through stutting-boxes. Four boilers 
have only floats for showing the level of water in them; thirteen 
boilers are without back pressure, or none-return feed-valves 
atttached to the feed-water pipes ; seventeen boilers have only plugs 
for emptying them, instead of properly constructed blow-off cocks; 
and four belles are leaky in the seams of the furnaces.” 








UseFuLNeEss or Diamonps.—Many persons suppose that di ds 
are only used in jewellery—for rings and other articles of personal 
adornment, and that they are really of no essential value whatever 
in the practical arts. This isa mistaken notion; they are used for 
a great number of purposes in the arts. Thus, for cutting the glass 
of our windows into proper size no other substance can equal it, and 
it is exclusively used for this purpose. A natural edge or point, as 
it is called, is used for this work, and thousands of such are annually 
required in our glass factories. Diamond points are also employed 
for engraving on carnelians, amethysts, on other brilliants, and for 
the finer cutting on cameos and seals. Being very hard, the diamond 
is also used in chronometers for the steps of pivots; and as it possesses 
high refractive with inferior dispersive power, and little longitudinal 
aberration, it has been successfully employed for the small deep 
lenses of single microscopes. The magni:ying power of the diamond 
in proportion to that of plate-glass, ground to a similar form, is as 
8 to 3. For drawing minute lines on hard steel and glass, to make 
micrometers, there is no substitute for the diamond point. The 
rough diamond is called bort, and the “points” used for glass- 
cutting are fragments of the borts. Great care and skill are necessary 
in selecting the cutting-points, because the diamond that cuts the 
glass most successfully has the cutting edges of the crystal placed 
exactly at right angles to each other, and passing through a point or 
intersection made by the crossing of the edges. A polistied diamond, 
however perfect may be its edges, when pressed upon the surface of 
glass, splinters it with the slightest pressure; but with the natural 
diamond the most accurate lines are produced on glass, and their 
surfaces are so finely burnished that, if ruled close together, they 
decompose light and aflord the most beautiful prismatic appearance 
—all the colours of the rainbow flash from them as from the silvery 
interior of a pearl oyster-shell. Diamonds are also employed 
for drill points to perforate rubies, and bore holes in draw-plates 
for fine wire, and also for drilling in hard steel. Some inquiries 
have been made of us recently in regard to using them for dressing 
millstones, as a substitute for steel-picks. We apprehend that they 
are altogether too expensive to be used for this purpose at resent ; 
but if some of our inventors would make the discovery of manus 








facturing diamonds as cheaply as we make charcoal, which is 
of the same composition, we might be able to recommend them 
to our millers. The coke obtained from the interior of gas retorts 
in many cases is found so hard that it will cut glass; but as 
its point endures but for a short period, it cannot be made available 
> a substitute for the natural diamond for such purposes. — Scientific 
<imerican, 


Friction or WATER-PRESSURE ENGiNES.—Captain M. C. Mei 
of the United States government engineers, and engineer of the 
Washington Aqueduct, gives the following particulars of the work- 
ing of a water-pressure engine emgleyel y him on that work :— 
“This engine, drawing its supply from the cast-iron street mains of 
the Washington Aqueduct, pumps 10,000 gallons of water per hour 
into a reservoir on the heights of Georgetown, a mile distant, and 
204 ft. above the machine. This reservoir supplies that portion of 
Georgetown which is above the level of the great store and dis- 
tributing reservoirs of the Washington Aqueduct. In a recent 
experiment, the engine, using 10,8622 gallons of water per hour, 
under an effective pressure of 99°86 ft. as power, pum 10,4104 
gallons of water against an effective head or resistance of 90-245 ft. 
This gave an useful effect of °866 of the power employed; the loss 
being absorbed in friction, in producing motion of the parts of the 
engine and of the water and in leak the latter alone being about 
2} per cent. of the water used. + the formula given by Weis! 

for the efficiency of the engine alone, the efticiency of the engine 
and pump being considered equal, 12} of the total loss of effect 

due to the motor, the efficiency of the motor here used is 933, a very 
high result.” 


Tue American Sream Srarrcase.—The New York Times e~ 
the following description of the new “steam-room” in the Fifth 
Avenue Hotel :—An open vertical space, some 10 ft. square, extends 
through the house from ground floor to top floor, with openings to 
the intermediate floors. The car, a covered room, nearly filling this 
space, or “ well,” forms the nut of a screw which extends from top 
to bottom, so that, as the screw revolves to the right or left, the car 
ascends or descends. A guide-way at one corner of the well prevents 
the car from turning around with the screw. The screw is 90 ft. 
long, 12 in. in diameter across the (hollow) stem, and some 18 in. 
diameter across the thread. The threads are 2 in. thick ordeep. It 
is made of the best gun iron, and is in several sections or lengths— 
so long a casting could not be well made in one piece. The ditferent 
lengths of screw are joined together by pins of wrought-iron, 6 in. 
in diameter. The different lengths of screw do not rest upon each 
other, but are held apart by shoulders on the wrought-iron pins, 
which pins form bearings for an arm which projects out from the 
side wall—all these arms forming boxes in which the screw turns. 
Thus made, the screw will support ten times the weight possible to 
crowd into the car. At the bottom, the screw rests upon sixteen 
anti-friction rollers, which allow it to revolve with the greatest ease, 
although the weight of the whole is not less than 8} tons. The 
“nut” of the screw is of peculiar construction, to avoid friction, It 
is a cylinder of iron, of the height of the car, and resembling a | 

post in the car, embracing the screw on all sides, except where the 
arms project out from the wall. At different points on the inside of 
this cylinder and attached to it, are eight wheels or rollers which 
rest at different points on the top of the screw-thread. These are 
really the nut of the screw—they roll on the thread instead of 
sliding, so that the minimum power is required. ‘The screw (or the 
nut or iron post embracing it) does not ran through the centre of 
the car, but on one side. Now it will be seen that it is almost 
physically impossible for all these rollers, or all the threads, to break 
at once, by dead pressure, as no blow, as in case of the ordin 
elevator, can be given. That any of these fixtures should b 
down is to be as little expected as that a well-built house or 
seen. should fall to pieces. The danger to be apprehended, as we 
have already shown, does not lie in these parts. On the bottom of 
the screw, in the cellar, is a large gear which is moved by a smaller 
one on a horizontal shaft, which shaft is revolved by a belt directly 
from the steam engine. This belt may be shifted by a wire-rope 
passing through the car from the driving-pulley on the said shaft, to 
a loose pulley on the same shaft. When so shifted, the car begins to 
descend by its own weight—ie., it begins to turn the screw, the 
gears, and the horizontal shaft in an opposite direction. By pressing 
a brake on a third pulley on this horizontal shaft, by means of a 
second wire-rope in the car, the whole mass is stopped at any 
required point. No brake alone would stop it, however—were this 
all, it would come crashing to the bottom if the brake were not 
applied at the instant the belt was shifted, for then momentum 
would have begun its work. Geared firmly to this first shaft, by 
perhaps ten times the necessary weight of metal, is another sh 
which works two pistons in two cylinders filled with water an 
securely covered. The pistons do not quite touch the sides of the 
cylinders, and are constructed like the radial hot-air registers 
formerly used in houses, the two parts of the piston being attached 
respectively to an external and an internal piston-rod, so that the 
opening in the piston may be regulated from the outside. The holes 
in the piston, and the annular space outside of it, are the orifices 
before referred to, through which water will run at a given velocity 
under a given weight. The oritices run through the water, contined 
in the cylinder, in this case, which is practically the same thing, and 
the car, moving the pistons, is the weight. Now the instant the belt 
is shifted to the loose pulley, so that the car is suspended in mid-air, 
or if the belt breaks, the water gradually lets down the whole 
weight at a certain fixed speed, which nothing can hurry. At this 
speed the brake can easily stop the car at any desired floor. By 
increasing the size of the holes in the pistons, the downward speed 
may be increased, or vice versé. Thus the steam engine elevates the 
car, its own weight lowers it, and the water regulates its downward 
motion and secures it against the great source of accident—against 
all accident which is at all likely to occur, with any decent materials 
and workmanship, and under the most 1 ie t. When 
the car has reached the top of the well, it automatically shifts the 
belt, and begins to descend; it may be stopped by an infant's hand 
moving the brake. The retarders or water-pistons do not move 
when the car is rising; the shaft attached to them is provided with 
a ratchet which slips loosely one way, and turns the shaft and the 
retarders when going the other way. A man may enter the car, 
start it, and go to sleep; the car will rise to the top, stop, descend to 
the bottom, and remain till he wakes up; he cannot make it go 
wrong. Springs at both top and bottom prevent its too sudden 
“ bringing up” at either point. As to wear, the friction is the least 
posite, and we will venture to warrant its durability for many 
years. Our space will not allow the complete description of the 
retarders, ratchet, anti-friction bearing and stopping ropes, and 
some mechanical advantages of the use of one instead of two driving 
pulleys. They will be readily imagined by machinists. The car 
rises 37 ft. per minute, weighs, with the thimble or nut, some 
5,000 Ib., and will seat ten to twelve people, and carry many more. 
The doors open and close automatically, at and upon leaving the 
landings, and the probability of accident is less than that arising 
trom the hasty passage of slippery stairs. his is the first elevator 
built on this plan, and appears to be entirely successful. The appli- 
cation of this principle to private dwellings will, of course, be on a 
smaller scale, though involving the same principh As an embodi 
ment of taste and architectural proportion, it may be in itself a 
feature of great beauty. The car may be a circular sofa, or téte-d- 
téte, surmounted by a canopy. The screw, a bronzed or gilded 
spiral shaft—the line of grace, extending from roof to hall, with 
elaborate base and capital—what better elements could there be for 
architectural effect? It is believed that this new and excellent 
device will be largely introduced into public, private, and com- 
mercial buildings. As to power, a porter could as easily work it as 
# countryman could turn a grindstone, were it designed only as an 
auxiliary to stairs, for invalids and occasional uses. For ordin 
purposes, one steam engine, out of the way, in somebody's bac 
— would work all the elevators in a row of houses, by a common 
ine of shafting. Or a caloric engine in a house, if safety instead of 
economy were considered, would do the work. The cost in any event 
would be trifling. 
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THE PATENT JOURNAL. 
(Condensed from the Jowrnal of the Commissioners of Patenis.) 





Grants of Provisional Protection for Six Months. 
26, Puitip Joun Worsiey, Rotherhithe, Surrey, “ Improvements in the 
separation of silver and lead.”—Petition recorded 4th January, 1860. 
72. Joun Jameson, Catherine-terrace, Gateshead, ‘‘ Improvements in com- 
es and expanding aeriform fluids.” —Petition recorded 11th January, 
30 


86, Georek CARTER, Water-street, Blackburn, Lancashire, ‘‘ Improvements 
in the means and apparatus for boiling and mixing size, colour, or any 
other matters or substances requiring such treatment.”— Petition recorded 
12th January, 1860, 

114. NATHANIEL Grew, Parliament-street, Westminster, ‘‘ Improved pres- 
sure and vacuum gauges for steam, water, gas, or other fluids,” — Petition 
recorded 17th January, 1860, 

190. FrepeRick Groom Grick, West Bromwich, Staffordshire, ‘* Improve- 
ments in the manufacture of nuts for screws, and in machinery employed 
in the said manufacture.”—Petition recorded 25th January, 1860. 

206, CroMWELL FLEETWOOD VARLEY, Fortess-terrace, Kentish-town, London, 
** Improvements in electric telegraphs, part of the invention being appli- 
cable to other purposes.” 

212. James DUNCAN, ALEXANDER Scort, and James Dawson, Greenock, 
Renfrewshire, N.B., ‘** Improvements in re-burning animal charcoal, and 
in the application of the products arising therefrom, and in the apparatus 
employed therein.” —Pelitions recorded 27th January, 1860. 

252. Tuomas CuLPin, Dowgate-hill, London, * Improvements in water- 
closets, and all sanitary vessels that require frequent flushing.”— Petition 
recorde/ 31st Junvary, 1860. 

272. Groxgk Reprur, Loughborough, Leicestershire, “ Improvements in 
the means of, and apparatus for, obtaining and applying motive power, 
whereby perpetual motion may be obtained.” 

276. ABRAHAM Denny and Epwarp Maynanrpd Denny, Waterford, Ireland, 
*“ An improved method of and apparatus for singeing pigs.”—/etitwus 
recorded 2nd February, 1860. 

286. Ropent Fikipen, jun., and Tuomas FixupEN, Walsden, Lancashire, 
“An improvement or improvements in machinery for cutting hides or 
skins into fillets, strips, or shreds, and also in the manufacture of pickers, 
to be used in looms for weaving, and apparatus connected therewith.”— 
Petition recorded 3rd February, 1860. 

204. James TayLon, Birkenhead, ‘‘ Improvements in locomotive engines 
and wheel carriages." —/’elition recorded 4th February, 1360, 

321. AvGusTé PRov-GAILLARD, Boulevart St. Martin, Paris, ‘* Improve- 
ments in vessels for containing solid or fluid matters of all sorts.” 

323. HenRkY CONSTANTINE JENNINGS, Great Tower-street, London, ‘“ Im- 
provements in the manufacture of pulp.” 

320, WiLLiAM Epwakp Newton, Chancery-lane, London, ‘‘ Rendering waste 
‘ vulcanised,’ * hermised,’ and ‘ changed’ or ‘ converted’ india-rubber and 
india-rubber compounds, useful and capable of being reworked for the 
manufacture of a great variety of articles of trade and commerce.”—A 
communication from John H. Cheever, New York. 

327. COLLINSON HALL, Navestock, Essex, “ Improvements in steam-tilling 
machinery and apparatuses.” 

320. Epmunp Lea, Hill Top, West Bromwich, Staffordshire, ‘‘ An improve- 
ment or improvements in the manufacture of iron and steel tubes.”— 
Petitions recorded 7th February, 1860. 

347. GKORGE FAIRBAIRN WILSON and WILLIAM CHARLES WiLsoN, South 
Kirkby, near Pontefract, Yorkshire, “‘ Improvements in the manufacture 
of ridge-stones and scythe-stones, and in the machinery or apparatus em- 
ployed for that purpose, which hinery is also appli for other 
siuuilar purposes,” 

351. WILLIAM ARMAND GILBEE, South-street, Finsbury, London, ‘‘ Improve- 
ments in treating saccharine fluids."—A communication from Edmond 
Pesier, Valenciennes, France. 





595. SAMUEL BLACKWELL, Oxford-street, London.—Dated 9th March, 1853. 

712. CHARLES WILLIAM SIEMENS, Adelphi-terrace, London, and JOSEPH ADAM- 
son, Leeds, Yorkshire.—Dated 24th March, 1853. 

491. Lorp BERRIgDALE, Hill-street, London.—Dated 26th February, 1853, 


Notices to Proceed. 

2367. W1LLIAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in preserving and disinfecting organic substances.”—A communication 
from Vincent Marie Féraud, Leonard Laureau, and Felix Richard, Paris, 
—Petition recorded 17th October, 1859. 

2380. James Hieoins and Tuomas SCHOFIELD WuitwortH, Salford, Lanca- 
shire, ‘‘ Improvements in machinery or apparatus tor preparing and 
spinning cotton and other fibrous materials.”—Petilion recorded 18th 
October, 1859. 

2387. Gzorge WorssaM, Oakeley-crescent, City-road, London, ‘‘ Improve- 
ments in non-condensing steam engines.”—Fetition recorded 19th October, 
1859. 

2400. Epwarp Tuomas HuGues, Chancery-lane, London, “‘ Improvements 
in machinery or apparatus for compressing and making caps for cart- 
ridges."—A communication from Henri Mennig, Molenbeck St. Jean, 
Belgium. 

2402. Perer Avuoustin Goperroy, Kingsmead-cottages, New North-road, 
Islington, London, * Improvements in the construction of submarine 
cables.”— Petitions recorded 20th October, 1859. 

2406. JAMES Mus@rRave, Globe Ironworks, Bolton-le-Moors, Lancashire, 
* Certain improvements in steam boilers.” 

2407. JoNATHAN Harrington Gxeen, Christiansburg, Wapello, Iowa, U.S., 
* A composition for coating metals and other substances for various pur- 
poses.” — Petitions recorded 21st October, 1859. 

2414. PeTeR Jones, Manchester, ‘‘ Improvements in machinery or apparatus 
for suspending, carrying, and laying down paper woven fabrics, paper 
hangings, and all kinds of flexible materials during and after the process 
of drying, and also for giving a continuous positive motion to the sus- 
pending rods or spindles.” 

2418. WiLLIAM Brooks, Chancery-lane, London, “ Improvements in machi- 
nery or apparatus for preparing wool and other fibrous materials.”— 
communication from Messrs. Dombret and Dugnolle, Valenciennes, and 
Potez, sen., St. Mandé, near Paris. 

2420. WILLIAM THOROLD, Norwich, ‘‘ Improvements in apparatus applied to 
locomotive engines for condensing steam.” — Petitions recorded 22nd 
October, 1859. 

2425. Ggzorek HoLpEN, Preston, Lancashire, “‘ Improvements in machinery 
for spinning cotton and other fibrous substances.” 

2431, WiLLIAM Epwarkb Ngwron, Chancery-lane, London, ‘‘ Improvements 
in the construction of ships or vessels.”—A communication from Rollin 
Germain, Buffalo, U.S. 

2432. WiLLiaAM Epwarb Newton, Chancery-lane, London, “‘ Improvements 
in paddle-wheels.”—A communication from Rollin Germain, Buffalo, U.S. 
— Petitions recorded 24th October, 1259. 

2434. Hvuen Greaves, Victoria-street, Westminster, ‘‘ Improvements in 
moulding and casting gas, water, and other pipes, sash weiyhts, and other 
articles, and in cleaning some of the same from the sand.” 

2438. James Murvocu Napikrk, York-road, Lambeth, Surrey, “‘ Improve- 
ments in printing machines,”—/’elitions recorded 25th October, 1859. 

2459. ROWLAND Mason OrDISH, Great George-street, Westminster, “ Im- 
provements in railway fastenings.”—Vetition recorded 27th October, 185Y. 
2400. Huen Greaves, Victoria-street, Westminster, ‘* Lnprovements in 
constructing the permanent-ways of railways, and in preparing parts 

thereof to prevent oxidisation.”—Petition recorded 23th October, 1359. 

2478. Isaac Brown, Carlisle, ‘‘ Improvements in the treatment of growing 
crops.” 

2482. ANTOINE CHEVRIER, Rue du Faubourg St. Martin, Paris, ‘‘ Neutralising 
the smell and savour of all vegetable and animal substances, without 
— being adulterated by the use of essences of spirits and aromatical 
products.’ 

2483. RicHARD AKCHIBALD BroomaN, Fleet-street, London, ‘‘ Certain plastic 





363. Joun Jopson Smitu and CuristorueR BoLLAND, Sheffield, “ Improve- 
ments in fenders and fire-guards,” 

355. WiLLIAM OXLEY, Manchester, “ Improvements in apparatus for ex- 
tinguishing fires in manufactories and other buildings.”— Petitions recorded 
9th February, 1860, 

367, Patrick Abig, Strand, London, “ Improvements in the means and 
apparatus for measuring angular and actual distances.” 

369. Davin AULD, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in machi- 
nery or apparatus for supplying steam boilers with water.” 

361. ABEL EARNSHAW, ELIAS GRAYSTONE, JAMES SHACKLETON, and WILLIAM 
Srevt, Keighley, Yorkshire, ‘‘ An improvement in the spinning of wool, 
cotton, flax, alpaca, mohair, and other fibrous substances.” 

363, Henry Parnisu, Balsall-heath, Worcestershire, ‘* An improvement in 
pressure gauges, the which is also applicable to vacuum gauges.” 

365, Grorak AveustUs Huvpart, Brynkir, Caernarvonshire, ** Improve- 
ments in obtaining and applying motive power,”—Fetitions recorded 10th 
February, 1860, 

369. FRANCOIS Romgu, Paris, “ Improved hair-pins.” 

371. WintiaM Nevitt and CHARLES Bark, Godalming, Surrey, ‘‘ Improve- 
ments in the manufacture of fleecy web.” 

373. Tiiomas Sugppgn, Ardgartan-house, Argyle, N.B., “ Improvements in 
fire-arms.” 

375, ALEXANDER Henry, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
“#pparatus for cleaning fire-arms,” 

377. AL¥KED Vincent Newton, Chancery-lane, London, ** An improved 
construction of joints for railway bars or rails."—A communication from 
George Smith Avery, Cross River, Westchester, U.S. 

379. Wituiam Mirron aud Joun Penney, Lincoln, * loprovements in appa- 
ratuses employed for cleaning, dressing, winnowing, separating, and 
sifting grain and seeds and such like matters,” 

381. Richakp Joun Coir, Chepstow-villas, Bayswater, London, ‘‘ Improve- 
ments in the manufacture of lead and other materials for pencils.”— 
Petitions recorded Mth February, 1860. 

383, Richarp Teron, Birmingham, * Improvements in castors.” 

385. WinbiaM Reapman, Leighton Buzzard, Bedfordshire, ‘* An improved 
apparatus for communicating motion to roller blinds, maps, and other 
urticles,” 

387. Epovarp Lanpser@, sen., Paris, ‘ Improvements in buttons, studs, 
or other similar fastenings for wearing apparel or other purposes.” 

391. Joun Mansi, London-road, Nottingham, * Improvements in sewing 
machines.” 

303. _Kanzow Tuomas Bow ney, Charing-cross, London, ‘‘ An improved knee- 
cap for military, sporting, or other purposes.” 

305. Lewis Joun Thomas Howakp and Lewis Howakp, West-street, Green- 
street, Bethnal-green, London, ** hmprovements in the fabric or material 
used for bolting or sifting flour and other matters,”—Petitions recorded 
13th February, 1560, 

307, DANImL NicKOLs, Manchester, ‘* Improvements it. machinery or appa- 
ratus for separating the fur from the skins of certain animals,” 

399, WittiamM Leatnam, Leeds, Yorkshire, ‘* Improvements in the means 
or apparatus for governing steam engines.” 

40). WILLIAM HuNrER, Sussex-place, Kensington, London, ‘* Improvements 
in apparatus for measuring and regulating the flow of gas as applied to 
compensating gus meters.” 

403. Prexre Louis Reyes Movit.arp, Bell-yard, Doctors’-commons, London, 
* An improvement in the manufacture of metal chains and chain cables.” 

405. Wittiam Davis, Bankside, Surrey, ‘ Improvements in the manuiac- 
ture of bread, and in apparatus applicable for the same.” 

407, Grones Tomuinson Bousrieip, Loughbvorough-park, Brixton, Surrey, 
‘Improvements in apparatus for separating impurities from grain.”—A 
communication from A. H. Dixon, Pearl-street, New York, U.S.— 
Petitwns recorded 14th Febrvary, 1860, 

411, Ropert Morrison, Neweastle-upon-Tyne, “ Improvements in marine 
steam engines and boilers.” 

413, Grores Wuieut, Ipswich, Suffolk, ‘‘ Improvements in winnowing and 
dressing i me A tion from David Elon Norton, Toronto, 
Canada, 

415. Tuomas ALLEN, Little Smith-street, Westminster, ‘‘ Improvements in 
window sashes.” 

417. GawTaNo BoNRLLI, Milan, Lombardy, ‘‘ Improvements in machinery 
for weaving figured fabrics.” 

419. Josian Groner JeNNINGS, Holland-street, Blackfriars, London, “ Im- 
provements in water-closets, urinals, and lavatories.”—/ctitions recorded 
15th February, 1860, | 


Patents on which the Stamp Duty of £50 has been Paid. 
530. Cuantes Henry Murray, Oakley-cottages, Old Kent-road, Surrey.— 
Dated 23rd February, 1857. 
535. JouN Mityes and WitLiaAM THompsoy, Sutton Mill, Kildwick, York- 
shire. —Dated 23rd February, 1857. 
552. WiLL1AM EpWarp Newton, Chancery-lane, London.—A communication. 
—Dated 25th February, 1857. 
524, James Brown, Aldgate, London.—Dated 23rd February, 1857. 
641. ALKXANDER Parkks, Birmingham.—Dated 24th February, 1857. 
568. WiLLIAM MiLLs, Lower Craven-place, Kentish-town, London.—Dated 
26th February, 1857. 
71. WatTeR MacFartang, Glasgow, Lanarkshire, N.B.—Dated 26th 
February, 1857. 
708, seuss PimLott Oarsgs, Erdington, Warwickshire.—Dated 14th March, 


7. 
607, Freperick WittiaM Mowsray, Bradford, Yorkshire.—Dated 2nd 
March, 1857. 


Patents on which the Stamp Duty of £100 has been Paid. 
525 Rosext Wappen, Li l.—Dated 2nd March, 1853. 














694. SamuRt BuackWELL, Oxford-street, London.<Dated 9th March, 1853. 








F to be employed for building and decorative purposes, and 
in lieu of marble, stone, brick, and cement.”—A communication from 
Lippmann, Schneckenburger, and Co., Paris. 

2486. Joun TaLbor Pitman, Gracechurch-street, London, ‘‘ Improvements 
in the construction of forges.”—A communication from Joseph H. Hyatt, 
Peekshill, New York, U.S.—Petitions recorded 31st October, 1859. 

2513. CHARLES Brook, jun., Meltham Mill, Yorkshire, ‘* Improved arrange- 
ments and apparatus for folding, tying, and labelling hanks of yarn or 
thread,.”— Petition recorded 4th November, 1859, 

2529. JOHN ALGERNON CLARKE, Long Sutton, Lincolnshire, “‘ Improvements 
in extracting seeds or stones from fruit.”—Petition recorded 7th November, 
1859. 

2547. Grorek Wuits, Dowgate-hill, Cannon-street, London, ‘ Improve- 
ments in the manufacture of endless leather bands, straps, or belts, for 
driving machinery, and in apparatus for effecting the same,”—A commu- 
nication from Mr. Eugéne Sellos, Rue Popincourt, Paris,— Petition recorded 
th Novenber, 1859. 

2564, RICHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘ The prepara- 
tion of a salt and means of combining, mixing, or applying the same to 
render fabrics, pulp, wood, oil, and other substances uninflammable.”—A 
communication from Messrs, Demangeot and Co., Paris. — Petition recorded 
11th November, 1859. 

2567. RICHARD LANSDALE, Pendleton, near Manchester, ‘* Improvements in 
machinery or apparatus for washing and cleansing fabrics, which improve- 
ments are also applicable to churning.”—Vetition recorded 12th November, 


35Y. 

2578, James WaLWwortTH and Rosert Harrowsy, Bradford, Yorkshire, 
“Improvements in smut machines or corn screens.”—Vetition recorded 
14th Novenber, 1859. 

2600, THOMAS GREENWOOD and JouN BatLey, Leeds, Yorkshire, ‘* Improve- 
ments in the construction of the beds of lathes and the tables of planing 
machines.”— Petition recorded 16th November, 1859. 

2639. EpwarpD Hammond BENTALL, Heybridge, near Maldon, Essex, “ Im- 
pr ts in the hinery for cutting vegetable substances.” 

2690. Epwak>D HamMMoNnD BENTALL, Heybridge, near Maldon, Es-ex, ‘‘ Im- 
provements in apparatus for crushing or grinding grain or seeds.”— 
Petitions recorded 23th November, 1859. 

2795. Joun Tenwick, Clarendon-street, Portsmouth, Hampshire, ‘‘ lmprove- 
ments in the construction of steering apparatus adapted for ships and 
such like navigable vessels.”—Petition recorded 9th December, 1859. 

2834 WituiamM Huss, Birmingham, ‘‘ Improvement in the manufacture 
and ornamentation of metallic bedsteads and other articles of like manu- 
facture, and in apparatus and machinery employed therein.”—Petition 
recorded 14th Decenber, 1859. 

2367, Kongrt Morrison, Newcastle-upon-Tyne, ‘ Improvements in double 
and single action steam hammers.”—/etition recorded 16th December, 1859. 

2051. WituiAM Ere TayYLek, Russell-place, Montpellier, Bristol, ‘* Fasten- 
ing the hairs in tooth-brushes and other brushes,”"—/eiion recorded 27th 
Decenver, 1859. 

96. Joseru GopparD, Stockport, Cheshire, “ Improvements in the prepara- 
tion and dyeing of yarns or threads.”— Petition recorded 13th January, 
1860. 

196, Septimus Bearpsore, Albion-street, Hyde-park, London, ‘‘ Improve- 
ments in electric telegraphs.”"—/etition recorded 26th January, 1860, 

206, CROMWELL FLEETWOOD VARLEY, Fortess-terrace, Kentish-town, London, 
** |mprovements in electric telegraphs, part of the invention being appli- 
cable to other purposes,”—Petitwn recorded 27th January, 1860. 

258. Tuomas HILL, Heywood, Lancashire, ‘* Improvements in steam boilers,” 
—Pitition recorded 1st February, 1860, 

272. Groner Keprup, Loughborough, Leicestershire, ‘‘ Improvements in the 
means of, and apparatus for, obtaining and applying motive power, 
whereby perpetual motion may be obtained.”—etition recorded 2nd 
February, 1500, 

278. Joun Gevex, Wellington-street South, Strand, London, ‘ Improve- 
ments in amalgamating metals or producing alloys.”—A communication 
from Johann Aich, Venice. 

280. ALEXANDER WaTkINS, Strand, London, “ Improvements in time- 
keepers.” — /etitions recorded 3rd February, 1860. 

345. JoHN LANGFORD, Orzen-street, and CHARLES CHESTER, Bloomsgrove, 
Radford, Nottinghamshire, ‘* Improvements in cooling liquids.”— Petition 
recorded 8th Fibruary, 1860, 

375. ALEXANDER Henry, Edinburgh, Mid Lothian, N.B., ‘‘ Improvements 
in 4pparatus for cleaning fire-arms.”"— Petition recorded 11th February, 
1860. 

411. Kopsrt Morrison, Newcastle-upon-Tyne, “ Improvements in marine 
steam engines and boilers.”—Petition recorded 15ih February, 1860. 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 
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Great Patent Office. 











ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
1824. R. A. BRooMAN, Fleet-street, London, ‘‘ Preventing incrustation in steam 
boilers.” —A communication.— Dated 8th August, 1859. 

This invention consists in employing leather as a means of preventing 
incrustations in steam boilers. The leather may either be enclosed or not 
in wire gauze, and is simply immersed in the water contained in the boiler in 
suitable quantity. Greater effect is produced if the leather is previously 
submitted to washing in a bath of weak acid, and thereby deprived of 
foreign matters. Any leather will answer for the purpose of the invention, 
but the inventor prefers to employ old and waste leather, as being more 
economical. The quantity of leather which it is necessary to employ varies 
according to the amount of saline matter in the water, but 1 1b. or 14 lb. to 
each horse power of the engine will generally be found sufficient. 

1833. T. BuinkuorN and R. Buinknorn, New-roud, Spalding, Lincolnshire, 
* Removing scale or Jur from the interior of boilers.” —Dated 8th August, 
1859. 


For this purpose the patentees employ a mixture of the following 
substances, viz., Animal fat or grease, Fuller’s earth, soda mixed with 
neat’s foot or colza oil, night soil, and the substance known in commerce 
as Nixey’s washing powder. This composition being placed in a boiler 
loosens and removes any scale or fur which may have accumulated within 
it ; or if the boiler is already clean it prevents the formation of scale or fur. 
1834. N. Kenwarp, Sutton, Surrey, ‘* Tubular steam boilers.”—Dated 9th 

August, 1859. 

These improvements in steam boilers are intended to afford a great 
amount of heating surface, combined with a more equal distribution of the 
same, throughout the water-space within the boiler. The shell of the 
improved boiler is cylindrical, and is fitted at one end with an internal 
cylindrical furnace chamber, and at the other end with an ordinary smoke- 
box. The furnace chamber the patentee makes about one-half the length 
of the boiler, and its extreme end is closed by a tube-plate, in which he 
fixes a number of small fire-tubes leading into the smoke-box before men- 
tioned. He arranges round the top of the furnace chamber a row of water- 
tubes, passing from the extreme end of furnace through the furnace 
h and icating with a water-space which is formed in the 





! interior of a jacket placed above the furnace-mouth on the front of boiler, 


He places the fire-bridge (in some cases formed hollow to contain water) in 
advance of the tube-plate, so as to form a combustion chamber at the back 
of the bridge. The boiler is intended to be nearly filled with water, and the 
steam-chest, a longitudinal cylinder placed on the top of the boiler, is 
connected thereto by means of two or more short necks or tubes. In 
portable or small boilers he arranges a water-jacket round the interior of 
the smoke-box, and in some cases uses an ordinary dome-shaped steam- 
chest, instead of the longitudinal cylindrical one above mentioned. 

1849. W. Muir, Britannia Works, Manchester, *‘ Machinery for communi- 

cating motion to foot lathes." —Dated 10th August, 1859. 

The object of this invention is to equalise the motion of machines driven 
by treadles, and to afford facility in applying the power when two treadles 
are required to work the machines. The crank-shaft of the lathe, or other 
shaft to be driven, is made with two cranks placed opposite to each other, 
and each crank is connected to a treadle by a link or chain ; by this means 
when one treadle is rising the other is descending, thus counterbalancing 
each other, and as the power is applied to each crank of the crank-shaft to 
be driven the motion is equalised. 

1862. W. CuarK, Chancery-lane, London, “ Impi ents in illating 
engines.” —A communication.— Dated 12th August, 1859. 

This invention consists in a icular arrangement of a segment to 
oscillate in a stationary shell, on the principle of a rotary engine, the steam 
being admitted alternately on one side or on the other of an abutment that 
is rigidly attached to the shell, and which has some sort of packing inserted 
in its lower edge, in such a manner that it works steam-tight inst the 
upper surface of the segment, the said segment being furnished with the 
two projections, one ou each side of the abutment, which works steam- 
tight against the inner surface of the shel, the change of steam being made 
by a common slide-valve, or by any other means generally employed for 
oscillating engines, so that the said segment assumes an oscillating motion 
which, being converted into a rotary motion, serves as a motor in the usual 
manner, 





Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

1821. I. Weston, Fenton, Staffordshire, ‘‘ Brakes for railway carriages, &c.” 

—Dated &th August, 1859, 

This invention consists principally of suitable shoes mounted one at each 
end of a lever vibrating on a fulcrum midway between the two wheels, the 
extreme length of the lever and shoes being rather more than the distance 
between the peripheries of the said wheels, so that, as the lever is made to 
approach a horizontal position between the wheels, the shoes become 
jammed by the rotation of the wheels, and thus act as brakes to the latter. 
The brakes are prevented from jamming too suddenly, and are made 
capable of being easily withdrawn.—WNot proceeded with. 

1829. J. H. Jounson, Lincoln’s-inn-fields, London, “* Steering ships.”—A com- 

munication.— Dated 8th August, 1859. 

When this invention is applied to the working of a ship’s rudder a hori- 
zontal worm-wheel is firmly secured to the top of the rudder post or axis, 
and this wheel is actuated on diametrically opposite sides by a pair of end- 
less screws or worms, the parallel spindles of which are geared together by 
a pair of equally-sized spur-wheels, On one of these spindles is keyed the 
ordinary hand steering-wheel. By working the wheel the screws will im- 
part a partial rotatory motion to the worm-wheel and rudder, and/will, at the 
same time, always act as stops to control its motion. An indicating pointer 
may be fixed on the top of the rudder post, which will show at a glance the 
exact position of the rudder as regards the vessel. In order to reduce the 
friction as much as possible spherical rollers, or anti-friction balls, may be 
placed beneath the worm-wheel.—Not proceeded with. 

1847. W. MACLELLAN, Glasgow, ‘‘ Permanent-way of railways.”—A communi- 

cation.— Dated 9th August, 1859. 

This invention relates to the arrangement and construction of cast-iron 
sleepers and chairs, or the holding and supporting parts of the permanent- 
way of railways, in such manner as to insure superior stability and economy 
in such permanent-way. According to one modification by which this in- 
vention may be judiciously carried out in practice, each sleeper is cast in 
the bridge form, and on the apex or crown of this bridge is cast solid with 
it the ordinary or other rail chair. The longitudinal section of the sleeper 
is of a serpentine or undulating form, so as to produce a certain amount of 
elastic effect during the passage over it of the load. The sleeper is quite 
open on each side, and it is strengthened internally by ribs or projections. 
Each sleeper is disposed at a right angle with the line of rail, and the indi- 
vidual sleepers of each opposed pair are tied together transversely by & 
wrought-iron tie or tension rod. For this purpose the sleeper has a central 
longitudinal aperture cast in it on each side of the spring of the arch or 
bridge portion. These holes have edge or collar pieces cast on round them 
to receive the ends of the transverse ties, and permit of a substantial 
fastening of the rod ends by cotters or other attachments. The transverse 
tie-bars are purposely made thin and deep, so as to form a central rib for 
the base of the sleeper, and give an increased hold upon the ground, and 
the ballast is rammed up against the tie at the part where it passes a 
the sleeper from each open side of the latter. The chairs, which may 
of any suitable form, may be disposed on the sleeper either with their 
rail line in line with, or at right angies to, the arch of the sleeper, and they 
may either be cast on or separately attached. The open sides of these 
sleepers permit of great convenience and facility in the surface packing of 
the ballast, as the hollow of the arch can be got at with great ease. 
sleeper bears upon the earth or ballast throughout the whole extent of its 
length of arch; it thus gives a firm support to the rail, and imparts & 
pleasant elasticity to the road, and the rammed ballast cannot escape Up- 
wards as in surface-packed sleepers. 

1852. G. Capper, Bidborough-street, New-road, Middlesex, “ Permanent-way 

of railways.” —Dated 10th August, 1859. : 

This invention relates to a new and improved mode of connecting together 
at or near the ends the several lengths of rails employed to form a line of 
railway for the rolling stock to run upon, and consists of two pieces 
wrought-iron, about 2 ft. long, the ends whereof are bent downward 
again bent to the shape of the rail, so as to form flanges or feet, which are 
intended to be fixed by trenails or screws to the sleepers of the railway, one 
foot resting on one sleeper, and the other foot on another sleeper. The 
patentee proposes to use two of these wrought iron plates at opposite sides 
of the rails at their points of junction, and to connect them — | 
together by bolts and nuts, the bolts passing through holes in the rails 
plates, This invention cannot be fully described without reference to the 
drawings. 

1856. W. Wuite, North ogre Sent, * A four-wheeled safety sociable 

carriage.” —Dated 11 ugust, » 

This invention consista, Firstly, in recessing the hind part of the carriage 
so that the wheels are ught in the same plane as the sides, thus 
litating the ingress and egress of p gers, and | ing the danger from 

Secondly, in employing movable partitions sliding in grooves 
back of the seat, so that, when desired, one or more separate 











Mance 2, 1860. 


THE ENGINEER. 


145 








compartments or divisions may be readily contrived ; a window or curtain 
being added or suspended from the roof of the carriage completes the 
division. Thirdly, in making the sides of the carriage movable, so that 
either windows or curtains may be used, thus making it either an open or 
closed conveyance. Fourthly, in making the seats to the front facing the 
back of the driver, and in causing the doors to open in opposite directions 
to each other for the purpose of making one step on each side suffice for 
two entrances. Fifthly, in constructing a boot under the carriage, and 
another at the end, with lids, doors, &c., to the same. 

1858. W. Boucu, Shildon, Durham, “‘ Improvements in brakes, in buffer’, and 
in couplings to be used on railways.”— Dated 11th August, 1859. ; 

The improvement in brakes consists in a new mode of communicating 
motion by action and reaction to any number of brakes to one vehicle. The 
improvement in buffers consists in the employment of one movable buffer 
head, instead of two at each end of a carriage, and in fixing the buffing 
spring at one end, while the other end is free to move under the action of 
the buffer. At one end of the carriage the buffer is fixed on the opposite 
side to that at the other end. The improvement in couplings consists of an 
arrangement by which the first link of a coupling chain is made to com- 
pensate for any inequality of length in the two couplings, and thereby 
throw an equal strain on each. The invention cannot be described in detail 
without reference to the drawings. 

1875. H. T. LAMBERT, America-square, London, “‘ Disengaging of ships’ boats.” 
—A communication.—Dated 13th August, 1859. 

This invention consists of a hook or contrivance, which is by preference to 
be attached to the boat, in some convenient where it can be easily got 
at, so as to attach or detach the tackle therefrom with facility. The 
contrivance is a hook or staple, open on the under side, so as to receive a 
ring or link, whereby the boat will be suspended. When the boat on being 
lowered reaches the water, the tackle will be slackened, and the ring or link 
will drop out of the hook, and will be thereby disengaged from the bout, 
without any assistance from any person in the boat. When it is desired to 
raise the boat out of the water, the ring of the tackle may be passed under 
the hook with almost equal facility, and will be prevented from becoming 
accidentally detached by means of a hinged piece which will close the mouth 
of the hook, and will be retained in its place by means of a pin which is 
attached by a chain to some convenient part of the boat, and must be 
removed from the hook when the boat is to be lowered, so that the ring or 
hook of the tackle may be disengaged. 

1894. A. V. Newton, Chancery-lane, London, “‘ Improvements in the construc- 
tion of carriages, and in apparatus for guiding or reining in carriage 
horses.”"—A communication.—Dated 17th August, 1859. 

This invention relates to the production of a carriage that is mainly 
intended for family use, which shall contain within a small compass a 
larger number of inside seats than is commonly found in carriages, the 
same being so arranged that the persons sitting on them can conveniently 
converse. This result is obtained in a manner that will admit of placing 
the centre of gravity of the whole structure sufficiently low for convenience 
and safety, in travelling on common roads, and insure symmetry in the 
general structure, while at the same time inside seats for children and 
servants and suitable receptacles for all the necessary conveniences of travel 
are provided, as also an increased number of outside seats. The invention 
also relates to the providing of the carriage with a mechanical appliance for 
guiding the horses, and for pulling them up on an emergency. The inven- 
tion cannot be described without reference to the drawings. 

1904. P. SaLmon, Glasgow, “‘ Improvements in locomotives, and in apparatus 
Sor warming trains of carriages.” —Dated 19th August, 1859. 

This invention, of improvements in locomotives and in apparatus for 
warming trains of carriages connected thereto, has for its object, in the 
First place, the adaptation and application to locomotives of the mode or 
modes hereinafter described of using the steam, not only at high pressure, 
but also expansively heating the feed-water for the boiler, and returning 
the heated air in the tubes of the same. The patentee accomplishes this 
object by the use of additional or expansion cylinders and force-pumps, 
witha hamber or ch 8, or sets of tubes within these cham- 
bers, forming a continuance of the smoke-box. The mode of arranging 
and combining the high-pressure cylinder or cylinders with the expansion 
— or cylinders, and also the mode of conveying the steam to the 
chamber for heating the feed-water, may be varied, so long as provision is 
made for allowing the steam, after working at high-pressure in one cylinder 
or cylinders, to pass therefrom into another cylinder or cylinders, there to 
work expansively, and afterwards to pass from the latter into the chamber 
for heating the feed-water. The tubes of the boiler are arranged in 
divisions, so as to admit of the flame and heat passing through a set of 
them from the fire-boxes, returning through another set, and passing 
thence through a third set to the chimney. And the invention consists, in 
the Second place, in conveying steam from an exhaust pipe or boiler to the 
several carriages in a railway train by means of jointed or flexible pipes 
and branches, disposed so as to distribute the heat over the interior of the 
carriages. The main pipe may be carried along the bottom of the first 
carriage, and the heat distributed by branch-pipes under the seats, and, in 
the second carriage, the pipe, being connected at the lower part of the back 
of the said first carriage, may be continued to the next or second carriage, 
and, after passing up its sides, along the upper part, and down the sides, 
may be connected again at the lower back part to the next or third 
carriage, in which the heat may be distributed at the lower part, in all 
cases branches being combined with the main pipe for effecting the required 
distribution of the heat within the carriages. But the precise mode of 
arranging the pipes may be varied. 

1906. S. Bout, Liverpool, ‘* Retarding railway carriages.”—Dated 19th 
August, 1859. 

This invention relates to a novel mode of working the brakes which are 
intended to be brought against the peripheries of the running wheels for 
the purpose of creating friction thereon, and thus retarding the progress of 
the train. The brakes are arranged in pairs to act simultaneously on both 
sides of all the wheels. To this end the brake arms are jointed like a pair 
of shears, and the upper ends of the arms are connected in any convenient 
manner to the buffer rods, so that, when these latter are driven back, they 
shall act on the arms, and cause the surfaces of the brakes to bear against 
the peripheries of the wheels. —Not proceeded with. 
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Cass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 
1822. J. CunninauaM, Paisley, N.B., “‘ Jacquard apparatus for weaving.” — 

Dated 8th August, 1859. 

The patentee claims, First, the combining of two or more used or per- 
forated jacquard cards to form a blank for re-perforation anc re-utilisation. 
Secondly, the arranging of jacquard weaving apparatus so as to work off 
separate sections of the needles alternately or at different times, for the 
purpose of producing a twill with half the usual quantity of cards. Thirdly, 
the contriving of a machine for testing jacquard cards substantially as de- 
scribed with reference to the drawings. 

1823. H. Lippur, Middleton, Lancashire, “ Polishing yarns or threads.”— 
Dated 8th Avgust, 1859. 

In carrying these improvements into effect, the inventor fixes on a 
suitable framework a revolving dresser consisting of a cylinder, on the 
surface of which he fixes teasles, At the back and front of the said frame- 
work he has an arrangement for holding two rollers, on which the yarn or 
thread is = and kept in a proper state of tension by regulating the 
distance of the two rollers to the length of the hank or skein. The yarn 
being thus placed at both sides of the machine, and motion given to the re- 
volving dresser, the teasles come in contact with the yarn at both sides of 
the machine, and lay the fibres, and polish it at the same time.—Not pro- 
ceeded with. 

1839. J. MitcneLt and 8, Lister, Bradford, Yorkshire, *‘ Machinery for 
sprwnning jibrous materials.” — Dated 9th August, 1859. 

This invention consists in making the spindle caps from malleable iron or 
malleable cast-iron.— Not proceeded with. 

1851. W. K. Westy, Leeds, Yorkshire, “‘ Machinery for combing, heckling, 
and preparing to be spun, flax and other sibrous substances.” —Dated 10th 
August, 1859. 

In heckling flax and other fibrous substances, it is found expedient to 
cause the pins to prick into or enter the material to be operated upon at a 
right angle, and to draw the pins through the material at the least depth 
consi with a c lete puncture. The improved machinery for comb- 
ing, heckling, and preparing to be spun, flax and other fibrous substances, 
which forms the subject of the present invention, is intended to effect this 
object, and the desired result is attained by moving the comb-bars in straight 
lines from centre to centre of the pulleys which support the chains, bands, 
or belts to which the combs are attached, instead of causing the comb-bars 
to pass or travel around the circumference or periphery of those pulleys as 
before practised. The patentee applies this new movement to the comb- 
bars throughout the whole of their circuit, or, in combination with other 
movements, to a portion only of their circuit. The invention cannot be 
described in detail without reference to the drawings. 

1870. W. Green, Kidderminster, W. Fawcett, Wolverley, and F. B. 
Fawcett, Wolverley, “‘ Rugs.” —Dated 13th August, 1859. 

This invention has reference to the introduction of ornamental patterns or 
designs in beam-rugs, in place of plain, striped, and central mixture, as 
heretofore, and the production of a superior effect in the centre of the same ; 
also to obviating the tendency of the pile to be opened or widened by the 
fine weft. It consists, First, in printing the whole of the warp, both 
border and centre (or the border only), and combining such printed warp 
with the usual texture or fabric of a beam-rug, by which a more saleable 
article is obtained. Secondly, in causing the weft which binds the pile to 
range itself in the space between two of the thick wefts, in place of upon 
one of the same as hitherto, thus causing the pile to be supported on either 
side, and so prevented from falling apart. 











1878. C. Matusr, Salford, Lancashire, “Stretching, drying, and finishing 
Sabrics.”—Dated 13th August, 1859. 

According to this invention, in place of ‘-y~ pins to hold the edges 
of the fabric, the patentee employs clips, the jaws of which are forced 
together by a spring; each clip is carried by an upright, the —- and 
lower ends of which slide between guides in frames, one of which frames is 
on each side of the fabric; the ends of each frame are semicircular, and the 
ciips pass round these semicircular ends and return back on the other side 
of the frames. The backs of the uprights ying the clips are of such @ 
form that, when the uprights are arranged side by side, their backs form a 
toothed rack, and they are made to slide along the frames by a toothed 
wheel at one of the semicircular ends of each frame taking into the toothed 
rack formed by the backs of the uprights ; the two frames are plaved at 
an angle to each other, and the fabric is first laid hold of by the clips at the 
end where the frames are closed ther, and as the clips move onwards 
along the frames the fabric is stretched, at the same time that it is dried, 
by a blast of air forced against it by afan. When the clips arrive at the 
ends of the frames they open and release the fabric, and pass back on the 
other sides of the frame to again take hold of another portion of the fabric. 
The fixed jaw of each clip projects from the front of the upright ; the 
movable jaw is formed by one arm of a lever hinged to the upright, and 
the other arm of this lever is stantly pressed ards from the upright 
by a spring, so that the movable jaw is constantly pressed by the spring 
against the fixed jaw. The clips, as they arrive at the ends of the frames, 
are caused to open to permit them to take hold of, or to release, the fabric 
by,the arms of the lever, which are pressed outwards by the springs coming 
against projections on the framing, which presses them inwards, and so 
moves away the movable jaws of the clips from the fixed jaws ; but the 
clips are again closed by the springs when they pass these projections. The 
finishing of the fabrics is effected by giving an irregular motion to the 
toothed wheels which give motion to the clips; this is accomplished by 
transmitting motion to the axes of these wheels through oval eccentric 
toothed wheels, so that the fabric is first caused to move quickly and then 
slowly, and, as each of the two wheels which move the clips is moved by a 
separate set of wheels, one side of the fabric may be made to move quickly 
while the other is moving slowly. 


1892. J. SipEBoTToM, Waterside, Derby, “‘ Power-looms.”—Dated 17th August, 
1859. 





This invention relates, First, to a novel method of driving power-looms, 
and consists in the employment of an extra driving-shaft extending between 
and coupling two looms, and having at each end a hollow pinion gearing 
with a pinion upon the end of the ordinary crank-shaft, and thus communi- 
cating motion thereto from the single driving-pulley on the extra driving- 
shaft. Either of the looms may be stopped or thrown out of gear, by 
means of the ordinary spring handle, by withdrawing the clutch from the 
hollow pinion, which thus acts as a clutch-box. By this arrangement the 
usual fast and loose jpulley is dispensed with, and a rope may be employed 
instead of a flat band for driving, and, consequently, in some instances, a 
less amount of shafting is required. A Second portion of the invention 
relates to that part of the power-loom known as the taking-up motion, and 
is designed for the purpose of regulating the taking up of the cloth as the 
cloth-beam increases in diameter from its accumulation, and is effected as 
follows :—The taking up of the cloth is regulated by a short roller bearing 
against the beam of cloth, and supported by a pair of horizontal levers, 
having their fulcra about their centres, the opposite ends of the levers being 
connected by an adjustable link to a piece sliding upon a vertical bar in con- 
nection with the slay swerd, so that, as the cloth faccumulates, and the 
diameter to the roller increases, the short roller and one end of the levers 
become depressed, and the other ends of the levers raise the sliding-piece, 
which, being connected to a frictional propeller or foot acting upon the 
taking-up wheel upon the end of the cloth beam, causes a less quantity of 
cloth to be taken up at every revolution of the beam; and such quantity 
may be regulated to a very small amount by the employment of a frictional 
wheel and propeller, instead of a ratchet-wheel on the cloth-beam. 

1898. W. Gaimsuaw, Lower Broughton, near Manchester, and S. Mason, jun., 
Manchester, ** Washing, bowking, bleaching, and preparing flac.” —Dated 
Isth August, 1859. 

The First part of this invention is applicable to the ordinary rag engine 
used in reducing rags or other materials employed in making paper to pulp, 
and it consists in applymmg a steam and air-tight lid or cover to the cistern 
of the rag engine, by which means the rags or other materials can be 
washed and bowked under steam pressure, and afterwards bleached, either 
in vacuo or otherwise, and reduced to pulp without being removed from the 
cistern until all the processes are completed. This part of the invention is 
applicable in washing, bowking, and bleaching flax and other substances 
previous to preparing for spinning, and for other purposes. The Second 
part of the invention consists in the application of two or more triturating 
rolls to the same rag engine, when it is made with a closed or air-tight lid 
or cover. These rolls, when two are employed, are placed at each side of an 
oblong cistern, and buth the rolls are driven by an oscillating steam engine 
connected to cranks fixed to the axles of the rolls, or by an ordinary steam 
engine with intermediate gearing. The Third part of the said invention 
consists in applying an eccentric roller, or a plate acted upon by an eccentric 
or a wedge, under the triturating roll of the ordinary or of the improved 
rag engines, which eccentric roller or plate or wedge is furnished with teeth 
or blades. The cutting or tearing action of the triturating roll on the rags 
or other materials is varied as required by moving the eccentric roller or the 
eccentric acting on the plate or the wedge above referred to, 


1899. J. DRABBLE, Orchard-lane, Shepield, ‘‘ Sewing machines.”—Dated 18th 
August, 1359. 

This invention consists in the employment of a double grooved cam- 
roller, by the rotation of which two lever arms are worked ; the one im- 
parts to the machinery connected with the lower needle a horizontal 
motion. The cam is so constructed that the machine is capable of being 
worked by a reverse motion imparted to it by the handle being turned the 
contrary way, so that the stitching is continued with equal facility and 
despatch if the cam be made to revolve either from right to left, or vice 
versa, without the slightest detriment to the machine or the sewing. 
Another part of the invention consists in the machinery employed for 
working the vertical needle, and improved construction and arrangement 
of pressure foot and feed motion, and method of elevating and depressing 
same for holding down the cloth. The upper lever arm is connected to an 
upright bar, to the bottom of which is attached the needle; to the lower 
part, and on one side, of the bar is fixed a round arm, by means of which 
the saw-like part of the pressure foot is lowered at the same time that the 
upright bar is being raised, the bar being bent at its lowest part when raised 
forces the stitch-bar horizontally backwards, which it again forces against 
the bar connected with the pressure foot, drawing at the same time the 
cloth along, until it is again ready for another stitch; upon the bar being 
lowered, the saw-like part of the presser foot is raised, and the bar and 
presser foot fall forward to their former position. Another part of the 
invention consists in the machinery employed for working the horizontal 
needle. The lower lever arm is connected to a bar, to which is attached the 
needle ; the bar being uneven gives to the needle a slightly curved motion 
in passing round the hole through which the upper needle passes. The 
stitching forms what is called the double-chain stitch, which cannot be 
unravelled.—Not proceeded with. 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windl , Impl, ts, 
Mills, &c. 


1815. A. B. Cnitps and L. D. Owen, Tottenham-court-road, London, 
“ Cleaning grain, dc.” —Dated 6th August, 1859. 

According to this invention a revolving shaft is placed in suitable bearings, 
with a series of circular, convex, or hemispherical plates of iron, or other 
suitable material, attached thereto, and which plates are currugated, 
grooved, or fluted towards the edge on the upper surface; and on such 
surface, from about the part where such corrugations, grooves, or flutes 
terminate, there is a number of small conical projections or nipples, and the 
centres of such plates are open round the shaft to allow a free passage of 
air through the centre of the machine from the top to the bottom. The 
above-mentioned plates are supported by arms so arranged as to secure them 
to the shaft, and to act as wings or blowers. There are also three sets of 
iron rods or beaters extending through these plates from the top to the 
bottom of the machine. The circular or cylindrical cover which encloses 
the revolving shaft and plates is constructed in the following manner :— 
There is a cast-iron circular head, with an opening round the shaft for the 
free admission of air, and also an opening through which the grain to be 
dressed enters from the shute into the machine. The underside of the head 
is made concave, and is corrugated, grooved, or fluted, to correspond with 
the revolving plates hereinbefore described. The lower edge of the head 
has a groove extending around its circle, and there are rings or ribs of iron, 
or other suitable material, made in two parts, with flanges, and concave on 
the inside with a projecting flange ; and on both edges of the rings or ribs 
there is a groove extending round its entire circle, about three-eighths of an 
inch in depth, to correspond with the groove in the lower edge of the upper 
head, and in those grooves are fixed wrought-iron rods, flattened at each end 
to keep a space between the circular parts of the rods, and such rods are 
from about 8 in. to 12in. in length, so that, when placed in the groove, 
there is an open space between each rod sufficient to allow the free passage 
out of dust and other substances smaller than the grain, which are thrown 
against them by the centrifugal force of the revolving plates. On the 
inside of each of those rings or ribs, and near its lower edge, is the pro- 
jecting or sloping flange, or ledge, extending inwards and downwards about 
2 in. towards the centre of the machine at an angie of about 45 deg. That 
sloping flange or ledge conducts the grain as it falls from between the 
revolving plates and the stationary ring and flange on to the nippled 
circular plate towards the centre of the machine, where it is acted on by the 
beaters, and by means of which the grain is again thrown to the outer ed; 
and passes down another projecting flange to the next revolving plate, ai 
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thence between that and the next ring and flange, and so on until the grain 
reaches the bottom of the machine, The mtees prefer to have the 
lowest circular convex plate of greater diameter than the others. 

upper head and lower plate, and intermediate rings, are held in their places 
by four or more cast-iron columns, which are supported by the circular ribs 
or rings bolted through the flanges thereon ; and on the mg end of the 
revolving shaft is a pulley open at the top, and driven by a band from the 
motive power, and the arms of such pulley are similar to the blades of a 
screw which, being placed over the opening in the top head, forces a constant 
current of air into the centre of the machine, which is thrown off by the 
wings and beaters, and which, in escaping through the interstices of the rods, 
oy off with it the lighter dust and other impurities separated from the 

n. 
1817. E. A. Scwerxrop, Leith, N.B. “ Reaping and mowing machines.” — 
A , 1859. 


Partly a communication. — Dated 6th 





This invention relates to impr in the arr t and construc- 
tion of reaping and mowing machines, the object of which improvements is 
the simplification of the driving gear, so as to produce a more effective work- 
ing action of the machine. The principal mechanical parts of this improved 
reaping and mowing machine are arranged within a rectangular framing, 
in which is fitted a pair of cast-iron cam-dises, which are attached to the 
main driving-wheel of the hi The liscs are arranged parallel 
with the sides of the machine, and have their surfaces, which face each 
other, for about 2 in., or other convenient breadth inwards from their 
peripheries, formed in continuous curves, precisely corresponding, but so set 
as to have the projections of each opposite the hollows of the other, so as to 
form a curved course or groove between them. Into this curved course 
there projects a pin, which is fixed to an illating lever, si di before or 
behind the cams, and suspended from a short shaft which has a recipro- 
cating motion in a bearing placed on the main frame which contains the 
main wheel andcams. Upon this pin a roller is fitted as large as can move 
freely round the curved course. This roller, being alternately acted on by 
the two opposite cams, causes the lever to oscillate by the progressive motion 
of the main wheel over the ground. The pin is placed ata a in the 
lever nearer to its upper than its lower end, which lower end acts by a 
connecting-rod, or other convenient means, upon the usual straight cutter- 
rod on which the knives or cutters are fixed in the ordinary way. The lever 
thus gives the usual back and forward motion to the cutters, according as 
the pin is placed proportionally higher or lower on the lever ; the motion 
given to the cutters of course bears a greater or less proportion to the 
displacement of the roller and pin by the curves. At present he leaves 
about one-fourth of the lever above the pin, and so multiplies the displace- 
ment about four times, but these proportions may be varied ; a spring or 
springs may be used to keep the roller more closely in contact with either 
side of the curved course or with both successively. He fixes two steel 
springs on the part of the finger-bar which passes under the frame of the 
main wheel, so placed as to act one on each side of the lever near to its 
lower end; but the springs may be made of india-rubber, or of any other 
suitable elastic subtstance, and applied to the connecting-rod, or in any 
other convenient way. The spring receives an impact from the lever when 
it has passed through the greater part of its oscillation to that side, and by 
retarding the stroke keeps up the pressure longer and more steadily on the 
cam which drives the lever in that direction. The reverse motion by the 
opposite cam is thus more easily communicated. The cutters are put into 
and out of gear as follows:—The bearing of the lever-shaft is arranged 
to slide in a dovetailed groove, fixed on the frame of the main 
wheel, and so placed that the bearing can only move backwards or 
forwards to and from the cams, When moved forward it places the roller 
betwixt the cams, and in the proper position for being acted upon by them, 
and when moved backwards it withdraws the roller, so as not to be acted 
upon. When the bearing has moved forward it is secured in its place by a 
bolt or other convenient means. A good means for both moving it back- 
ward and forward, and of securing it, is by an endless screwand nut. By 
turning the screw the bearing is made to move backwards or forwards as 
required. When it has been far enough moved forward, the screw may be 
prevented from receding by a catch holding into a ratchet-wheel. 











Ciass 5,.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ment, Glass, Paint, House Fittings, Warming, Ventilating, Sc. 
1888. J. H. G. Rex, Regent’s-quadrant, London, ** Improvements in the cons 

struction of dwelling-houses or other buildings, for the purpose of Jaci- 
litating the escape of the inmates in case of fire.”—Dated 16th August, 1859, 
For this purpose the inventor constructs dwelling-houses or other build- 
ings with fire-proof shafts or passages, having suitable openings at the top 
of the building for ventilation, and so arranged as to be accessible by 
means of suitable fire proof doors from any or all of the rooms contained 
in such buildings. These passages or shafts are furnished with iron ladders 
or other means for readily ascending or descending the same, and these 
shafts or passages communicate with the exterior or base of the building, 
and are secured by suitable doors or gratings. The building should be fur- 
nished with bells or other signals which communicate with each room of 
the building in order to enable any one in case of fire to arouse or give 
notice of the same to all of the inmates who may be in the building. These 
shafts or passages are ventilated by means of suitable apertures or perfora- 
tions communicating with the external air, or by such means as may be 
found desirable.—Not proceeded with, 
1895. R. A. Brooman, Fleet-street, London, “* Locks and keys.”—A communi 
cation.— Dated 17th August, 1859. 
This invention cannot be described without reference to the drawings. 
1903. W. WiLson, Glasgow, ** Bricks, tiles, dc.” —Dated 18th August, 1859, 
This invention relates to the manufacture or production of bricks, tiles, 
and other articles of earthenware, according to a novel system or principle 
as regards the primary preparation and subsequent treatment of the clay 
used in the manufacture, and to the arrangement and construction of the 
preparing and moulding machinery used in the actual preparing and mould- 
ing or shaping processes. According to this system the clay pit, or fleld 
whence the raw material is to be obtained, is covered over with a temporary 
roof or house, so as to defend it from the weather, The top or useless crust 
of the clay stratum being removed, the clay itsclf is dug up in blocks and 
turned over to allow it to dry, the mass being merely roughly disintegrated. 
In this condition the clay is allowed to remain until it is wanted, or is ready 
for use, being kept free from the action of rain and frost. And to improve 
this preparatory treatment hot-air flues or pipes are passed through the 
clay house, such flues or pipes being in communication with the waste heat 
discharge-flues of neighbouring brick kilns or furnaces, or other sources of 
heat. By adopting this system of primary preparation, bricks may be 
made both in winter and summer, and in fact, regardless of the external 
atmospheric temperature, or the time of year. When the bricks are to be 
made the clay is removed in lumps from the house and deposited in pans, in 
which are grinding or reducing stones or rollers. The pan or reducing 
chamber of this apparatus is made of larger diameter than the circle 
described by the revolving stones or rollers, and this external portion is 
perforated or formed so as to act as a sieve or cleanser, and it is fitted up 
with shovels or directing guides so that, as the reducing action proceeds, 
these directing pieces sweep the clay both within the range of action of the 
rollers, and upon the sieve portion of the reducing base. The effect of 
this arrangement is, that the lumps of clay are kept within the sphere of 
action of the rollers until wholly reduced, whilst at the same time the 
particles as reduced are passed through the circumferential sieve. As the 
reduced clay passes through the sieve or separator it is received into a suit- 
able duct or ducts, set at an inclination with the horizontal line, and made to 
revolve slowly so as to turn the particles of clay over and over. As the 
clay falls into the upper end of the duct, it is met by a current of steam, 
such as can be obtained from the waste water of a high-pressure steam 
engine, or from other convenient source. This as steam both aids 
the downward discharge of the clay, and softens and swells or opens it up 
so as to render it more easily workable. At the lower end of the duct is a 
grating or sieve for taking out any further stones or foreign particles, whilst 
the good reduced clay is deposited in a receiving hopper, in which are 
slowly revolving sweepers or sets of arms for discharging the clay through 
the open bottom of the vessel. This routine completes the preparation of 
the clay for the actual moulding. Beneath the hopper or receiver there is 
placed a horizontal rotatory moulding table set upon a vertical spindle 
The moulds are formed or set at regular intervals asunder in the horizontal 
face of the rim of this table, which face bears up against the open bottom 
of the hopper or receiving vessel. The moulding table has a continuous 
rotatory step by step motion, and as each mould passes beneath the clay 
hopper it is filled with clay, and it then passes on in its revolution until it 
“reaches the pressing or actual moulding apparatus. Each mould is made 
considerably deeper than the depth or thickness of a brick, and it is open 
through the table,a check being formed inside its bottom for holding a 
pressing moulding piece which fits the mould. This pressing piece is 
movable, and it is continued downwards in the form of a ram or cylindrical 
bar. As each mould thus fitted comes to the pressing point, it passes 
beneath an overhanging stationary pressing head covering the mould. 
Immediately beneath there is a hydrostatic pressing rum, so arranged that, 
on its rising, it forces up the pressing moulding piece, The lower end of 
the cylinder of this ram is connected by a pipe with a large hydrostatic 
ram chamber, fitted with pumps, to be worked by the steam engine 
or other power continuously. In this way there is always a reserve 
or reservoir of hydrostatic power, and as each filled mould comes to the 
ylace, a cam or other movement is made to open the communication 
tween the large hydrostatic cylinder and the smaller cylinder, and in this 
way the pressing piece of the mould is pushed up, and the clay in the mould 
is thus compressed into a finished brick. The same, or other self-acting 
action, then lets off the water from the pressing ram cylinder, and both the 
ram and the a moulding piece fall. But prior to the descent of the 
latter its bottom end comes upon, and in contact with, the top of a stationary 
inclined piece, which presses up the pressing moulding piece still further, so 





as to lift the nearly moulded brick up to the surface of the moulding table, 
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tnis respect to cause an improper or indirect effect upon its 
proceeded with, 
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¢ hen a self-acting sweeper or cam piece sweeps off the brick on to an 
ndless travelling baud which carries it away to be burnt. After this, the 
= descends in readiness for a new charge of clay. Instead of using 
ydrostatic pressure, the moulding force may be im to the clay 
presser by a cam or other pressing apparatus. Each mould is heated by 
steam, which may be made to envelope the mould in any convenient way, 
and thus give the bricks a better discharge and better face. 





Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 

1890. J. C. Happan, Bessborough-gardens, Pimlico, London, “ Improvements 

3 vey 4 * eee and in projectiles to be used therewith.” —Dated 16th 

ugust, 1859. 

This said invention has reference to that description of projectile (whether 
solid or hollow in the interior) which is w with rifled guns, and is 
manufactured of an elongated form, or is diminished or tapered in its 
diameters or tran di from the greatest diameter or transverse 
dimension towards its tail end, and is used with a wad upon its tail end 
or binder portion thereof. And the said invention consists in constructing 
the said wads of a metallic case or covering enclosing a series of equal, 
separate, and easily and uniformly separable portions or pieces held together 
by and within it, or enclosing a ring or rings of gutta-percha, hemp, cotton, 
or any fibrous or other suitable material, or enclosing saw-iust, bran, or other 
suitable granular vegetable material, or enclosing chalk, sand, or other earthy 
powder or material. This covering serves not only to ensure uniformity of 
manufacture, and to agave charring of the contents, but, furthe r, when 
the projectile leaves the muzzle of the cannon, this covering is intended to 
burst and allow the separate portions of the other materials at once easily 
and uniformly to quit the tall end of the projectile, and not = failure in 
ight.—Not 





1891. J. C. Happin, Besshorough-gardens, Pimlico, London, “ Rifling 
cannon.”’— Dated ibth August, 1859. 

It has been found that the system bitherto pursued of boring or forming 
one of the rifle cuts throughout its length, and repeating the operation to 
form successively a second, a third, or further cuts, does not admit of the 
necessary sectional exactness and uniformity, owing to the tool itself 
becoming worn, and from other causes. To remedy this defect is the object 
of the present invention, and the invention consists in turning or boring 
transversely, or plening longitudinally, three or more several rifle-curved 
cuts or grooves within the interior of cannon, by causing the tool or cutter 
at each and every rotation (when cutting transversely) or traversing 
motion (when planing longitudinally) to act successively in or upon the 
three or more positions where the rifle-cuts or curves are required, aid 
observing this order continuously throughout every portion of the length 
of the rifle-cuts to be formed. One mode of performing the invention is to 
mount the a tool or cutter upon a boring-rod or shaft, placed and 
revolving eccentrica!ly within a tube, cradle, or bearing, which latter is 
placed concentrically, or to work tniformly within the cannon, and to 
cause the boring rod and the tube to rotate continuously at the same time 
in the same direction or in opposite directions, but at different speeds; or 
either one or both of them to rotate continuously, while the other rotates at 
intervals, or both to rotate at intervals in the same or opposite directions, 
a at the same or different speeds, as may be required.—Not proceeded 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


1832. J. B. Bancock, Boston, U.S., ‘‘ Umbrellas and parasols.”—A commu- 
nication. Dated &th August, 1859. 

For the purposes of this invention the sticks of umbrellas and parasols 
are constructed of two parts, capable of sliding the ove into the other, like 
the parts of a telescope, so that, when out of use, the umbrella or parasol 
may be packed into a small space. When the stick is drawn out to its 
greatest length a spring-catch serves to hold the parts of which it is com- 
posed in position with sufficient firmness ; but the catch is so constructed 
as to yield when a considerable pressure is applied. The spring-catch which 
sustains the runner when the umbrella or parasol is open is so placed on the 
upper part of the stick that, when this is slid into the lower part thereof, 
the catch, by entering the lower part of the stick, becomes depressed, so that 
the runner can pass freely over it.— Not proceeded with. 

1841. J. B, Bascock, Boston, U.S., ‘* Bustles and skirts.”—A communication. 
—Dated th August, 1859. 

According to this invention a skirt, suitable to be also used as a bustle, 
is constructed of a number of vertical bands, attached at their upper ends 
toa waistband, and hanging therefrom; combined with these bands are 
hoops placed in a horizontal position at different distances beneath the 
waistband, the vertical bands and the hoops being connected together at 
the points where they cross each other. In two of the vertical bands—one 
on each side of the skirt—eyelet-holes are formed; these eyelets are at the 
upper ends of the bands, and receive lacings, by which the two bands can 
be drawn up towards each other; the lacings pass round the back of the 
person wearing the skirt, and when, by means of them, the two side bands 
are drawn towards each other, all the bands, and the portions of the hoops 
between them, are caused to protrude as is desired, and this in a greater or 
less degree according to the extent to which the lacings are drawn up. 
Attached to the waistband at the back, and at equal distances from the two 
side bands to which the lacings are applied, there is a guide to keep the 
ae my eed spaced, and this guide has eyelet-holes formed in it through 
which the lacings are passed.—Not proceeded with. 

1868. J. Brown, Keeter-place, Walham-green, Middlesex, “‘ False shirt-yronts.” 
— Dated 13th August, 1859. 

This invention consists in the addition or adoption of arm-holes, and a 
back or demi-back, to false shirt-fronts, the same being confined to the 
waist or shape by elastic or other band or bands, rendering the use of strings 
or other fastenings unnecessary, except buttons or other fastenings to the 
collar-band, thus preventing the false shirt-front from removing from its 
proper place, and giving to false shirt-fronts all the appearance of a real 
shirt-front.— Not proceeded with. 

1880. J. JevEs, Northampton, ** Boots and shoes.”—Dated 15th August, 1859. 

This invention consists in the employment of what the inventor terms a 
marginal welt, that is, a welt formed of a strip of leather in such manner 
that it may be turned over in order to permit of its being first sewn to the 
upper leather, and afterwards to the sole, by a sewing machine, whereby 
hand-sewing —_ be entirely dispensed with. Before sewing the welt to 
the upper and sole he causes the parts to adhere by paste o- other adhesive 
material.— Not proceeded with. 

1881. C. Kisky, King-street, Camden-town, and W. Jones, Holland-street, 
Fitzroy-square, Middlesex, ** Sideboards.” —Dated lith August, 1369. 

This invention relates to a novel construction of sideboard which admits 
of being readily converted into a bagatelle-table, and which is also fitted in 
the division set apart for the cellare: with a means for facilitating access to 
the decanters or bottles contained therein. The frame of the sideboard, 
which is supported by the pedestals or Qnder part, and usually contains 
drawers, the inventors fit (in lieu of these drawers) with a sliding bagatelle 
board, which is covered over and shut in by a hinged cover forming the top 
of the sideboard, By raising this cover tie bagatelle-board is exposed to 
view, and it may then be drawn out laterally, in the parallel guices which 
support it, sufficiently far to prevent the player from being incomnoded by 
the proximity of the wall aguinst which the sideboard may stand The 
improvement in the cellaret consists in substituting for the sliding drawer, 
which ordinarily constitutes the cellaret, a rotary stand or turntable, fitted 
with cups or recesses to receive the decanters or other vessels. By this 
arrangement it will only be necessary to turn the stand on its axis, and any 
vessel which it carrics can be brought to the front.—Not proceeded with. 
1882. C. Guassporow, Philadephia, U.S., “ Pianos.”—Dated 15th August, 

59. 

This invention relates to an improvenent in that class of pianos generally 
termed upright or cabinet pianos, the strings of which are arranged either 
perpendicularly or obli ly in a vertical instead of horizontal plane, as in 
square or grand pianos. The improvement cousists in constructing the 
frame of a eee of this class with two complete pin and bottom blocks 
having suitable attachments for receiving two dstinct sets of strings, and 
two complete sounding-boards, the latter being connected together at 
suitable intervals, The objects of the invention are, Firstly, to equalisé 
the strain on both sides of the frame, so that the latter may be made much 
lighter than usual, and so that the instrument may be maintained in tune 
longer than ordinary upright pianos ; Secondly, to increase the volume of 
the tone by turning the strings on one side to the same pitch as those on 
the opposite side of the frame, the vibration imparted by the hammer to a 
string on one side being communicated to the string of the sane pitch on 
the opposite side , and, Thirdly, to prevent the sounding-boards from sink- 
ing in the middle. The invention cannot be described in detail without 

erence to the drawings 








Ciass 8.—CHEMICAL., 
y i ial Chemical and Pharmaceutical Preparations, Fuel 
“and. Lighting Macias, Preparation ~ hy to wg of Food, 
Brewing, ) Bleaching, — , Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 
1861. L. A. Possoz, Rue de Rivoli, Paris, “ +i 
x. 4 ion tages eek ris, ** Manufacture and baking of 


Suga 
This invention consists in purifying a saccharine juice produced from 
oset-root, sugar-cane, maple, sorgho, and all other cnchartne vegetables, 





as well asthe syrups or solutions of sugar, raw or impure, by processes 

which dispense with the employment of anima! charcoal or blood, both in 

the manufacture and refining of sugar. These prevesses have for their 

basis the employment of successive additions of lime and of carbonic acid, 

in fixed proportions, and under determinable conditions. 

1867. D. CAMPBELL, Quality-court, Chancery-lane. London, “‘ Preparation of 
oils jor medicinal and other purposes.” Dated 13th August, 1*59. 

This invention consists in treating cod liver, cocoa-nut, olive, or other 
fatty oils, as also turpentine, or other terebinthine oils, oil of lemons, and 
other similar essential oils, by more or less impregnating them with ozone, 
which may be done in several ways, such as by submitting them to the 
action of the sun's rays when in contact with oxygen gas, atmospheric air, 
ozonised air,or other gas or gases containin; oxygen, or by impregnating 
the said oils with either of these gases, and passing through them a current 


of electricity derived from any suitable electrical source. By the proper | 


adoption of either of the processes here describec, or equivalent ones, a 

small quantity (more or less depending upon the nature of the oils submitted 

to these or similar processes) of an acid gradually falling to the bottom of 
the vessels containing such oils indicates that they become ozonised and 
ready for use. 

1871. R. Cieaa, Islington, and R. Feut, St. Ann’s-place, Limehouse, “‘ Appa 
ratus for obtaining aerated fresh water from sult water."—Dated 13th 
August, 1859. 

The patentees claim, First, producing acrated fresh water from salt or 
other waters by generating the steam in vacuum or partial vacuum, and 
amalgamating a steam in vacuum or partial vacuum with air, and there 
condensing the same through a series of water-cham! ers or amalgamating 
pots into the receiving tanks. Secondly, amalgamating high-pressure steam 
of 212 deg., or over, with air by the method or system adopted in the 
construction of the receising chamber of the condenser, and by the 
application of charcoal. Thirdly, the method for adjusting the supply of 
water to be admitted into the generator, and the discharge at the same 


time of the saturated or concentrated water there.rom in due proportions | 


of ten parts to one for prevention of incrustation, Fourthly, the employ- 


tanks of air or water. 

1889. W. Gossacr, Widnes, Lancashire, “ Treatment of certain offensive 
liquids, and of noxious gases liberated from such liquids.’—Dated ivth 
August, 1859. 

The offensive liquids, for the treatment of which these improvements are 
applicable, are such liquids as contain sulphuretted hydrogen, or phosphu- 
retted hydrogen, or contain such compounds of sulphur or phosphorus as 
are capable of liberating sulphuretted hydrogen ; also such liquids as con- 
tain compounds of hydrogen with other substances, which compounds are 





capable of being decomposed by oxidation of the hydrogen forming one of | 


their constituents. The inventor effects his improvements in the treatment 
of such liquids, also of the various noxious gases liberated from such 
liquids, by the use of certain oxides of iron or of manganese, these oxides 
being such as are capable of giving up ox) gen to the compounds of hydrogen 
hereinbefore mentioned, the oxygen so given up being the agent by which 
the oxidation of hydrogen is effected in the treatment of the liquids and 
gases hereinbefore mentioned.—Not proceeded with. 








| 


| 


| 


18938. H. MEpLOcK, Great Marlborough-street, Westminster, ‘‘ Portland and | 


Roman cement, lime, and other similar kilns and furnaces.” —Dated 1ith 
August, 1559. 

The object of this invention is to prevent noxious and deleterious gases 
and vapours, the products of the combustion carried on in Portland cement, 
lime, and other similar kilns or furnaces, from escaping into the air, and to 
make use of the heat produced by this process for the purpose of heating 
the drying floor or place on which the materials for making the cement are 
dried, previous to their bei:g introduced into the kiln or furnace. In the 
manufacture of Portland cement, as at present practised, the following 
substances are generated in and escape from the furnace or kiln, namely, 
carbonic acid, carbonic oxide, sulphuric, sulphurated hydrogen, and gaseous 
sulphurous acid, and where river mud is used in the manufacture noxious 
exhalations from the organic matter contained therein. With the exception 
of the carbonic acid these are all more or less noxious and deleterious, and 
the patentee converts them into harmless substances by the following 
process :— He conducts all the products of combustion from the kiln or 
furnace through a pipe or flue to a small furnace containing ignited coke. 
By means of a fan or blower a certain quantity of air is forced into the 
pipe or flue before it reaches the coke-turnace, and by the draught so pro- 
duced the products of the combustion mixed with air are forced into the 
coke furnace impinging on the ignited coke and burned. By this means 
the sulphur or sulphurated hydrogen are converted into sulphurous 
acid, the carbonic oxide into carbonic acid, and any exhalations from 
organic matter are decomposed, and the carbon therein contained by 
oxidation forms carbonic acid. The flue or pipe is continued beyond 
the coke furnace, and passes under the drying floor, and the heat produced 
by the combustion of the substances burned in the coke furnaces is thus 
made use of to heat the drying floor. If the burning or oxidation in the 
coke-furnace has been complete, the construction of the flue beyond the 
coke-furnace will contain only common air, nitrogen, a small quantity of 
watery vapour, sulphurous acid in a gaseous state, and carbonic acid. All 
these substances, except the sulphurous acid, might be aliowed to escape 
into the air without any injurious effect, but to prevent the escape of the 
latter in a gaseous state, he continues the flue beyond the drying tloor into 
a chamber containing a perforated tray on which eoke or other poious 
substance is placed. The coke, or other porous substance, is kept moist by 
a stream of water playing upon it, and the sulphurous acid is made to pass 
up through the coke or other porous substance. The sulphurous acid com- 
bines with the water on the coke or other porous substance, and is thus pre- 
vented from escaping into the air in a gaseous state. There is an opening at 
the bottom of the chamber for the water combined with the sulphurous acid to 
flow away, and this opening may, if necessary, be trapped to prevent the 
escape of any gaseous sulphurous acid by that way. The size of the openings 
through which the air is propelled into the flue or pipe by the fan or Llower 
can be increased or diminished at pleasure, so as to regulate the quantity 
of air forced in; a sufficient quantity of air must be forced in to burn or 
oxidise the substances in the coke-furnace, as above described. In order 
to know whether this combustion or oxidation is complete, a small hole is 
made in the flue or pipe beyond the coke furnace, which can be opened or 
closed at pleasure ; a piece of white bibulous paper moistened with a 
solution of acetate of lead is introduced into the flue through the hole, and 
allowed to remain there a few minutes . if, upon its being withdrawn, it is 
not blackened or discoloured, nv sulphuretted hydrogen is passing along the 
flue beyond the coke-furnace ; but if it is blackened or discoloured, it shows 
the presence of sulphuretted hydrogen, and that the combustion or 
oxidation has not been complete. If smoke is obscrved in the flue beyond 
the coke-furnace, it alscs hows that the combustion or oxidation has not 
been complete. If either of the foregoing tests show that the combustion 
or oxidation in the coke-furnace is not complete, more air must be forced 
into the flue or pipe by the fan or blower, and the quantity of air increased 
until perfect combustion or oxidation takes place. In order to mix the air 
forced into the flue or pipe more thoreughly with the products of com- 
bustion issuing from the kiln or furnace, one or more diaphragms of wire 
gauze, or perforated metal plate, are fixed in the flue or pipe between the 
tan or blower and the coke-furnace, The meshes er openings of the wire 
gauze or perforated metalic plate should be from one-eighth to three- 
eighths of an inch square. 


Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Sc. 
1806. S. BranpMoreE, Albion-strect, Hyde-park, London, ** Electric batlerics.” 
— Dated iTth August, 1559, 

This invention refers to such batteries as are termed earth batteries, and 
consists in the improved method adopted for bringing the positive and 
negative metals into electrolytic connection with the moisture of the earth, 
whilst at the same time the metals are preserved from undue oxidation 
This the inventor does by using porous cells for the positive and negative 
metals or substances, which he places in ground specially prepared as 
follows :—He digs a hole in the earth to such a depth as will secure a 
uniform condition of moisture, which hole will vary in depth in accordauce 
with the conditions of the soil in which it is dug. Me then fills this hole up 
with sand or fine earth mixed with one of the deliquescent salts which shall 
have the property of absorbing the moisture of the atmosphere. Into the 
ground thus prepared he places the cell composed partially or wholly of 
porous material, and places in it a positive metal or substance which he 
excites in the usual manner. He fills another hole with sand or fine earth 
similarly prepared, and places in it a porous cell containing a negative 
metal or substance excited in the usual manner, and he connects these 
positive and negative metals with an insulated wire. There is no limit to 
the distance at which these cells may be placed apart, so long as the pre- 
pared earth in the hole which has been made shail be in electrolytic con- 
nection with the uniform moisture of the earth, and so long as the surfaces 
of the positive and negative metals or substances are of sufficient size to 
generate the necessary ** quantity” of electricity for the particular purpose 
to which it is wished to apply the current.—Not proceeded with. 

















Ciass 10.—MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 


1709. W. E. Newton, Chancery-lane, London, *‘ Self-actiag lithographic print- 
ing machines.”— A communicati n.— Dated 20th July, 1359. 
This invention consists, Firstly, in the means of supporting and sustain- 
ase revolving tympan, in combination with a scraper for operating on the 
said tympan to prod the imy i It consists, Secondly, in an im- 








proved mode of applying the parts which carry the tympan and scraper, for 
the purpose of preventing damage occurring to the stone by reason of the 
too great rigidity of the scraper, or the parts which support it It consists, 
Thirdly, in a novel method of driving the revolving tympan, whereby its 
operation is caused to be suspended during the movement of the stone in 
one direction, for the purpose of permitting the wiping (moistening) and 
inking of the stone to be effected, and whereby such operation is resumed 
again as soon as required for the purpose of producing the impression. It 
eongists, Fourthly, in certain apparatus for wiping (moistening) the face 
and back and front edges of the stones ; Fifthly, in certain apparatus for 
wiping the side edges of the stone. - Not proceeded with. 

1715. M. Henry, Fleet street, London, ‘‘ Corks and bungs.”—A communication- 
—Dated 2ist July, 1859. 

In this improved arrangement the cork is cut by a set of cutting tubes ; 
the apparatus is supported on a table, platform, or framework, on which is 
a bed or plate, resting preferably on two cross beams, and on this plate 
two smaller plates are free to move, one sliding in guide grooves thereon, 
while the other works in a contrary direction, and carries the cross pieces 
or bars, one of which is fixed to the lower plate, and the other works on 
itself by pins connected to the plate, but may be fastened when required 
(as by forcing a block under a staple fixed to it); betweeu these bars, and 
covering the plate, is an open apron o: leather or suitable material which 
supports the cork to the cut, and protects the edges of the cutting tubes 
after they have passed through ; it is composed of several thicknesses of 
material, and has as many holes as there are corks or bungs to be pro- 
duced, The blank or cork to be cut up preferably consists of a number of 
oblongs held tightly together in a frame by a screw connecting its ends at 
one side, the frame being of a size to precisely fit the space between the 
bars. —Not proceeded with. 

1717. H. Heatty, Ashby Decoy Cottage, near Brigg, Lincoln, ** Machinery 
Sor destroying flies and other insects on growing crops.” — Dated ~let July, 
1859. 

For these purposes a board is suspended horizontally at a short distance 
above the grounc from a bar which is supported at its two ends on wheels ; 


ment of a float in one of the fresh water tanks, in connection with a \ this bar is furnished with shafts, aud the horse is harnessed into these 


governor, to reverse the action of vacuum in exhausting either of the | 


shafts with its he d towards the bar, so that it pushes the macuine in front 
of it. The under side of the board is coated with a composition of, by pre- 
ference, a mixture of gas tar and sulphur, though other sticky subs: ances 
may be employed. Attached to the back of the board there is a rod, and 
to this rod brushes for brushing the flies or insects off the plants are 
attached in such a manner that the brushes may be capable of turuing on 
this rod as a centre to enable them to pass freely over uveven ground, and 
also of sliding along the rod, so that they may be set to a distance apart 
corresponding to that between the rows of piants, and the brushes are 
retained at any required distance from each other by hooks on the brushes 


| hooking into a chain running along the back of the board. As the board 


is moved over the ground, the brushes disturb the flies, and other insects 

on the crops, and cause them to fly against the board coated with compo- 

sition, and by this they are caught.—Not proceded with. 

1719. J. G. Isuam and S. D. AvBerton, New York, U.S., “‘ Corks."—A com- 
munication.— Dated 22nd July, 1859. 

The character and nature of this invention has more particular reference, 
First, to device for holding the corks, and preventing them from rotating 
while under the action of a cylindrical rotary cutter; Secondly, to a 
device or method of rotating corks while under the action of a longi- 
tudinal or finishing cutter by friction on their peripheries; Thirdly, toa 
device or plan for regulating the feeding of the corks to the finishing 
cutter, so that the corks shall always be presented to such knife with their 
sides exactly parallel with its edge, so thai the corks will always be trimmed 
equally and truly at both ends, and thus waste irom imperfect or untrue 
cutting be prevented. The invention cannot be described without reference 
to the drawings. 

1720. S. A. Bent and J. Biack, Bow-lane, Cheapside, London, “‘ Fusee.” 
—Dated 22nd July, 1859. 

This invention reiates to the manufacture of fusees applicable, mainly, to 
the lighting of cigars, the object being to retain the ash or cinder uf the 
burning fusee on its stem when pressed against the cigar, and thus to re- 
move the objection which is common to pastile fusees made with a wooden 
or other combustible stem. To this end the patentees form the stem of 
wire, and tip with a pastile composition of any ordinary or approved kind, 
which composition, when hard, they touch with a composition that will 
ignite when subjected to friction. Jn order to prevent the heat generated 
by the burning composition from being communicated, by metallic con- 
duction. to the fingers of the person using the fusee, they coat the metal 
stem, for a portion of its length, with a non-conducting material. 

1723. H. N. Harrop, jun, Manchester, ** Cigur-Lghter and fusee-box.”— 
Dated 23rd July, 1359 

This invention consists in the novel and peculiar arrangement of appa- 
ratus contained within the interior of such box as here.nafter described. 
The fusee or match for lighting a cigar is firmly retained in position by the 
box-lid when closed, and becomes ignited by a roughened serrated dise or 
plate being brought into contact with it, worked by means of a thumb and 
tinger from outside the box through the medium of a small shaft in con- 
nection with such rough disc or plate, the said shaft conveniently pro- 
truding outside of the box to be acted upon as before named. The box is 
divided into two chambers or compartments, each compartment being 
supplied with a separate lid or cover, the first compartment containing the 
roughened disc and fusee in position to be acted upon; the -econd being an 
ordinary box for containing fusecs or matches. The lid, or other conve- 
nient place of the first compartment, is supplied with a small hole or aper- 
ture couveniently situated for the purpose of inserting the end of cigar to 
be lighted by the fusee, the operation of such lighting being as follows :— 
After inserting the fusee in a small slot or notch inside of the box, the lid 
is closed upou it, thereby fétaining such fusee tightiy in a position to be 
acted upen by the roughened disc or plate, such roughened dise being 
pushed iorward with a partial turn by thumb and finger into contact with 
the fusee, immediately igniting it, thereby lighting the cigar placed in 
position through the hole or aj erture before meutioned.— Nut proceeded with, 
1730. E. Hunt, Glasgow, ‘‘ Indicating and regulating speed.”—Dated 25th 

July, 1359. 

This invention has chiefly for its object the indication of the speed or 
rate of moving details of machinery or of other moving bodies, 1t comprises 
a means of measuring or indicating the ration between two motions, and if 
one of the motions is derived from, or regulated by, a clock or tine-keeper, 
the indication will give the rate of the other per minute, or per other unit of 
time. Apparatus embodying this part of the invention consists of what 
may be termed a train of gearing or its equivalent, combined with auto- 
matic contrivances by which the ratio of the motion transmitted in either 
direction may be varied. The opposite ends of the train are driven one by 
each of the motions to be compared, and the intermediate parts become 
automatically adjusted, so as to cause the whole to rotate or move in 
unison. If any change occurs @ cither motion a new adjustment of the 
parts takes place, the position of details connected with the adjustment 
always corresponding with, and indicating the ratio between, the two 
motions, ‘The adjustment is effected by a differential movement arising 
from a change in the ratio becween the two motions,— Not proceeded with, 
1731. W. E. Newton, Chancery lane, London, ‘* Extracting oil from coal.”— 

A communication.—Dated 25th July, 1859. 

The object of the present invention is the rapid production of the largest 
quantity of oleaginous vapours without any considerable gencration of 
incondensable gases, and this object is effected by imparting to the retort or 
distilling vessel a rotary or other equivalent motion, so as to agitate its con- 
tents and expose all portions of the charge equally to the fire. The distilling 
operation is to be carried on with alow red heat, su.y, about 850 deg. Fah. 
1788. J. Gurort end J. Morrison, Birmingham, “ Machinery for the 

manufacture of the handlis of penholders.”— Dated 2th July, 1359. 

This invention cannot be dese: bed without reference to the drawings. 
1740. M. A. F. Mennons, Rue de URchiquicr, Paris, ‘* Comb-cleaners.”—. 

communication.— Dated ith July, lsvv. 

This comb-cieaner is composed of a number of metallic blades (pieces of 
Watch-spring for instance), set upright in a harp-shaped hand-piece of wood, 
vulcanite, or other suitable material. A cluster of bristies is fixed at the 
upper end of this hand-piece in such a way that, on passing the blades 
between the teeth of the comb by a downward movement, the greasy 
matters dislodged are completely carried off by the brush arrangement 
which foliows the track.—Not proceeded with. 

1745. C. L. Buu, Boulevart St. Martin, Paris, “‘ Mechanical apparatus for 
smoking and colourag pis.” —Dated 27th July, 1809. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

1750. W. Kent, Paternoster-vow, London, *‘ A self-ecting fan.”—Dated 28th 
July, 1850. 

This uveution consists in constructing fan or punkah, or similar appa- 
ratus, Which is moved by clockwork or wheelwork actuated by a spring or 
weight which is wound up from time to time. The fan is attached or con- 
nected to a lever or pendulum, or spindle or crank, or other part of the 
cleckwork or apparatus by which it is put in motion. The fan may be plain 





| or spiral, or of other suitable form, ‘The invention cannot be described in 





detail without reference to the drawings. 
i751. J. W. D. Brown, Lewisham, Kent, “* Signal and lighthouse lamps and 
lanterns.” — Dated 20th July, 1359. 

This invention consists in constructing the lenses for signal and light- 
house lamps and lanterns, whether formed of several separate pieces 
united by being grooved at the edges, as described in the specification of 
letters patent granted to the present inventor, and G. G. Brown, on the 
16th of August, 1857, No. 1917, or otherwise, by superposing one or more 
tiers of such lenses. The invention also consists in the employment, for 
each separate tier of lenses, of a separate light or lights. The inventor 
finds much better effects are obtained by the g t just described 
than by the employment, according to the present custom, of one high 





arr 





—_— Own tas eo = 








THE ENGINEER. 


147 





ne or set of lights. Instead of each tier of lenses being 
_ of ph separate small lenses, each tier or row may be cast or 
formed in one piece. The tiers of lenses may extend entirely, or only 
jally, round the lamp or lantern, as circumstauces may require. The 
main feature of the present invention consists in the employment of two or 
more tiers or rows of lenses, superposed with a separate light, or set of 
hts, for each tier or row, or with one light, or set of lights, for the whole 
the tiers or rows.—Not proceeded with. 
1752. J. ASPINALL, Charing-cross, Middlesex, *‘ Improvements in evaporating, 
and in apparatus for the sume.” — Dated 28th July, 1859. 
This invention consists, First, in evaporating substances by means of 
pipes through which steam, hot air, or other heating material is passed, such 


being situated at or near the surface of the substances to be eva- 
Piped rh in other words, such pipes being wholly or partially (by 


erence wholly) immersed in the substances, but not allowed to reach 
the bottom of the same. Secondly, m constructing apparatus for evapo- 
rating with movable steam pipes. hot-air pipes, or other pipes, so arranged 
that the said pipes may be caused to rise and fall as may be required, 
according to changes of level in the substances evaporated, in order that the 
said pipes may be kept always at or near the surtace of the said substances. 

These improvements are especially applicable tu the evaporation of sugar, but 

the patentee proposes to apply them to the evaporation of other substances. 

1753. W. E. Newton, Chancery-lane, London, ‘*Grinding mills.” —A commu- 
nication.— Dated 28th July, 1859. : ¥ 

This invention consists, First, in a novel arrangement of a clasp which is 
retained by a pin, and secured to a hand-wheel by a thumb-screw, in such 
relation to the shaft of the mill, and tothe grinding cone, that the shaft and 
grinding cone may be readily adjusted and firmly secured, whether the ma- 
chine is in operation or at rest. Secondly, in arranging a double-flanged 
pulley with a fork and rod in such relation to the shaft of the mill, and to 
the shell of the corn-cracker, that, dy the adjustment of the shaft and cone, 
the shell of the corn-cracker will also be adjusted, if both the grinding cone 
and the corn-cracker are enclosed in the same case, and mounted on the 
same shaft. Thirdly, in a novel arrangement and combination of the 

inding cone and corn-cracker, mounting the same on different shafts 
which are parallel to each other, and which are connected by means of gear- 
wheels in such a manner that the grinding cone can be adjusted at pleasure 
in a longitudinal direction, without interfering with the operation of the 
cracker, and that the cracker can be operated at any desirable speed, and 
independent from the cone, and the cone independent from the cracker. 

Fourthly, in a novel arrangement and mode of constructing the grinding 

surfaces of the concave end of the grinding cone.—Not proceeded with, 

1754. W. Cuark, Chancery-lane, London, ‘* Apparatus for turning over 
music leaves.” —A communication.— Dated 28th July, 1359. ‘ 

This invention cannot be described without refereuce to the drawings. 
1755. J. Jackson, Church-street, Spitaljields, London, “ Pens.”—Dated 28th 

July, 1859. rere : 

This improvement, in steel and other metal pens, consists in making the 
pen with a barrel of considerable length, and of one aud the same piece as 
the pen, so that no other holder is required in writing with such pens. The 
patentee forms the barrel or tube of such length that every facility is 
afforded thereby for the purposes of writing and marking. 

1760. S. WiLson, Manchester, ‘‘ Presses.” —Dated 29th July, 1859. 

This invention consists in the adaptation of a novei combination of an 
improved description of lever press, with au arrangement of hydraulic press 
for pressing cotton and other articles, and is so designed and arranged that 
the cotton may be gradually compressed and bruught iuto furm by the 
power of the lever press, and receive the final pressure from the hydraulic 
press, which finishes the operation of pressing it into what is termed a bale. 
The lever press consists of two levers or bars hinged together, and forming 
a central joint, to which one end of a bar or rod is attached, its Opposite 
end being connected with a worm-tootbed quadrant, actuated by a worm 
driven by bevel gearing, so that, as the bar is moved by the worm quadrant, 
the levers diverge or open, and thus become elongaced, aud cause a piston 
or follower attached gradually to press down the coiton and other articles, 
which is filled loosely into a trunk or continuous chamber into a box ; it is 
then continued to be pressed and propelled down the trunk or chamber 
until it is sufficiently reduced in bulk, and arrives at a positiun to be finally 
pressed or finished by the greater power of an ordimary hydraulic press. At 
this portion of the trunk or chamber two or more bars, ora plate of metal, 
is placed across it to prevent the compressed cotton rising again and re- 
ceding from the hydraulic pressure :which presses upwards, ur in & reverse 
direction to the levers). By this means a second box is formed, in which 
the bale is retained until secured, the box veiug provided with doors or 
opeuing sides for the facility of binding or securing the bale, and for its 
removal when fiuished.— Not proceeded with. 

1761. P. A. Vierre, Faubourg de Shaerbeck, near Brussels, ‘* Engraving on 
metal or on other substances decomposable by acids or corrosive sults.” — 
Dated 2th July, 1859. 

For engraving in relief by this direct system on metal, or on any other 
suitable substance decomposable by au acid or a corrosive salt, the 
patentee draws or wiites on the object to be engraved with one of the inks 
described in the specification of a patent grauted to him on the 15th of 
January, 1859, No. 130, or with any other suitable ink, When the drawing 
is finished, it is left to dry for a short time, and then subjected to a proper 
temperature to dry it thoroughly and give it a perfect adherence with the 
object to be engraved. When the wk is periectly dry, the object w be 
engraved is submitted to the corroding action of a proper acid, The ink 
resisting the action of the galvanic pile, a current of electricity may be 
passed through the bath, when required. ‘The acid thus corrodes the surface 
of the object to be engraved, with the exception of those parts which are 
covered with the ink, and in a shurt time an engraving of the relief required 
can be obtained. 

1765. J. Woop, York, ‘* Truss for hernia.” —Dated 80th July, 1859. 

This invention consists in lorming a plate of metal, or of any other suit- 
able material, of such shape and size as will allow of its being cumfurtably 
worn, and extending across the pubic region, and having a suitabie pad or 
cushion at each extremity. ‘The pads or cushions are thus made to bear on 
both the abdominal rings at the same time, and the whole is kept in 
position by a suitable beit and by straps. 

1766. F. Hack, Shaerbeck, near Brussels, “‘ Refrigerating apparatus.’’— Dated 
30th July, 1859. 

The object of these improvements is to give to beer and other liquids, as 
drawn through suitable pumps or engines, the exact temperature required, 
in order to their being most agreeabie to the consumer, and adapted to the 
season or the nature of the iiquids. The refrigerator is compused of a 
trough, in which the pumps are placed, entirely immersed in cold or iced 
water either stationary or running. These pumps communicate by uicans 
of pipes attached to the trough with the barrels or other vessels containing 

beer or other liquids in the cellar or swore from whence the liquids are 
elevated into the refrigerator before being served to the consumer. The 
invention cannot be described in detail without reference to the drawings. 

1768. A. B. Sertnen, Alpha-place, Caledonian-road, London, “ Cases or 
boxes, de.” —Duted 30th July, 1859. 

This invention consists, First, in making casings, cases, and boxes for 
packing or other purposes, entire or in part of cork ; also in making the 
bottoms of, and the divisions in, baskets or hampers of cork, instead of 
basket or wickerwork, or other material, and also in covering bottles, jars, 
pots, and other articles of glass or earthenware with cork. The pieces of 
cork used for such purposes as above stated are joined together, and to the 
articles of which they have to form part, by meaus of a cement or other 
suitable adhesive preparation insuluble in water. Single pieces of cork 
being generally too small for forming a side or bottom ot a box or case, or 
the bottom of a basket or hamper, two or more pieces are used for forming 
such portions of a box or hamper. These pieces of cork are cut straight, 
and perfectly even on the edges, which are then covered with cement and 
joined together. When the cement has set, these pieces are cut to the 
required size and shape. The corners of such cases and other joints are 
formed in a similar manner, Boxes or cases made entirely of cork are 
intended to be used for various purposes, and more especiaily in place of 
wooden boxes or tubs for plants and for bee-hives; and the patentee can 
make such boxes of any desired shape or form, and they are light and not 
liable to rot or decay from damp or moisture Cork being, also, a bad con- 
ductor of heat, is well suited for bee-hives. Of the various modes for 
making hampers or baskets with cork bottoms he prefers the following :— 
He first cuts the cork bottom to the required shape and size, and then takes 
the switches or sticks for forming the uprights, and dips the ends into, or 
otherwise covers them with, cement, and then sticks them into holes made 
Tound the edge of the cork bottom at the required distances from each 
other, When the cement has set, the basket itself is plaited or formed on 
the uprights and finished in the usual manner. Such bottoms are stronger 
> sd better than basket or W ickerwork. He intends to use such 

ae more particularly for packing and conveying glass, earthenware, and 

Cu a. Jars, pots, and other articles of glass and earthenware may 

intend iy or partially covered with thin cork or cork veneer, but he 

8S generally only to line such parts or portions thereof which in pack- 

y are liable to come in contact with each other or with other hard objects, 
=e ape ny ad is fixed to such jars or pots with cement. The improve- 
rushes, § , Secondly, to wrappers, covers, casings, and envelopes made of 
ae straw, or other suitable vegetable substance or fibre for packing 
sist. nes Jars, pots, and such like articles, and the said improvements con- 

» partly, in the peculiar manner of tying, binding, or otherwise securing, 

String, reed, or other material, such rushes or bundles, or 

straw, or other substance, that they shall not shift or 
, but form a matting over such bottles, so as effec- 

or other objects rotvect them in packing from contact with other bottles 
strands of . ese improvements also consist in arrauging rushes, or 
of rial — pda other » 80 a8 HOt to require the same quantity 
sane ~ Resp ering smaller parts—such as the neck of a bottle—as are 
covering the larger part or body of a bottle. He prefers to 











make the various covers either over forms corresponding with the size and 

shape of the bottles for which they are intended, or he arranges and secures 

them together on a board or table fitted with pins or studs for holding the 

twine or string. 

1778. E. Merreut, Little George-street, Minories, London, ‘‘ Apparatus for 
washing and cleansing.” —Dated 1st August, 1859, 

The patentee constructs or provides washing and cleansing apparatus 
with means for obtaining electric or galvanic agency in order that the same 
may act upon the suds or purifying agents employed, and thereby assist 
the operation thereof, and produce useful and advantageous effects. For 
this purpose he forms, fits, or furnishes washing or cleansing apparatus 
with conveniently placed, and suitably connected, elements, and on these 
being excited by the washing or cleansing liquor, water, or suds employed, 
electric or galvanic action will be developed, and will act in turn upon the 
suds, water, or purifying liquid. In one arrangement the vessel has fitted 
in it a case containing positive and negative plates, forming the elements of 
a pile, and connected by conducting wires or media; this case, the exterior 
whereof may serve for cleansing purposes, is perforated, so that the suds or 
wash water may readily enter it, and, coming in contact therein with the 
plates, may excite electric or galvanic action, and return charged therewith 
into the capacity of the vessel to operate in that condition on the articles to 
be washed or cleansed 
1790. M. Mason, Manchester, “ Printing.”— Dated 8rd August, 1859. 

This invention consists, First, in supporting the type, or other surface 
froni which impressions have to be taken, in a double trame, to which an 
up and down, or to and fro, motion is given by endless chains passing 
over pulleys, or other suitable mechanism; the inking or colouring and im- 
pression rollers are placed at each side of the double frame, which, when 
moving, prints the paper or other material passing over the pressing rollers. 
In order to increase the production, four or other convenient number of 
inking or colouring and impression rollers may be placed on each side of the 
machine, Secondiy, in an improved mode of supplying paper to letter- 
printing machines; a roll of paper is supported in fixed bearings or on 
friction-rollers, and this roll is unwound by giving motion to the friction- 
rollers or otherwise, and when a given length of paper is unwound, it is cut 
off, by a knive or other instrument, and carried forward by tapes or other 
suitable apparatus to the printing machine. Thirdly, in an improved com- 
bination of machinery for removing the printed paper from letter-press 
printing machines; this consists of a series of clamps, put in motion by 
endless bands, from which project catches; when the clamps have taken 
hold of a piece of paper, the catches of the endless hands take it from the 
printing machine, and deliver it on toa table, ov which the pile of paper 
accumulates; the clamps then liberate the paper and are carried back 
towards the printing machive by counterweights, or other equivalent means. 
After the next sheet of paper has been taken from the machine, the clamps 
are again opened as before.—Not proceeded with. 


Rartway Scuemrinc.—It will be remembered that last year the 
Great Western Railway Company were charged with attempting to 
obtain an advance of from 50 to 100 per cent. on their fare 
and from 30 to 80 per cent. on their goods traflic, by means 
of a Bill presented to Parliament to construct a bridge, and “for 
other purposes,” and that when the real objects of the measure 
were brought to the notice of the chairman of the Private 
Bills Committee (the late Mr. Fitzroy) he insisted on its being with- 
drawn. There seems danger, however, of a renewal of the effort, 
the railway companies having introduced several Bills during the 
present session which, if passed, cannot fail to compromise very 
seriously the interests of the public. ‘Thus, the Clauses Consolida- 
tion Act Amendment Bill will, it is asserted, give power to com- 
panies to demand whatever tolls, rates, or charges they may think 
fit. In their Acts of Incorporation these were clearly detined, but by 
means of private Bills, initiated ostensibly for the purposes of 
amalgamation, or for authorising the working with other lines, &c., 
many charges have been introduced to provide for contingencies— 
such as loading and unloading, wharfage, storage, ordinary services, 
and other matters; and in this way the public have gradually been 
subjected to additional costs for conveyance which, by the maximum 
taritl, were never bargained for. In the new Bill the desired power 
is sought in an adroit mode, the word “dues” being in a general 
way substituted for tolls, fares, rates, and charges, and intended to 
comprehend every possible charge formerly understood by the term 
“mileage.” The railway companies, through their recently formed 
“ Directors’ Association,” which affords the most unlimited command 
of pecuniary resources, and their Parliamentary intiuence in both 
Houses of Parliament having acquired a weight altogether irresis- 
tible by any ordinary means, it becomes a question how the interests 
of the patie are to be protected. This consideration is applicable 
not only to the conveyance of passengers and goods, but applies 
with equal force to the existing Acts for common carriers, another 
Bill having been introduced in the present session by which these 
Acts are sought to be repealed. “It is only natural to expect,” it is 
observed, “ that when the companies are armed with sufficient 
power, they will exclude all competition; but in their Bill to accom- 
plish that object enactments are proposed which will leave the trad- 
ing part of the community entirely at their mercy, as it seeks to 
destroy all the security at present possessed, not only as to the 
economical but to the safe and speedy delivery of goods.” A meet- 
ing of the warehousemen of the city of London was held on the 
subject on Wednesday (Mr. Slater, of Morrison, Dillon, and Co., in the 
chair), and a deputation has since waited on Mr. Crawford and Baron 
Rothschild, to direct their attention to the movement.—7imes. 


PropaBLe Duration or our Coau Frevps.—In 1829, Mr. Hugh 
Taylor, after carefully examining the areas of our coal-fields, and 
computing the quantity of workable coal in each, named 1,727 years 
as the possible period requisite to exhaust the coal telds of Durham 
and Northumberland. Dr. Buckland regarded Mr. Hugh Taylor's 
estimate as a very exaggerated one, and was disposed to give 
400 years as the probable duration of these fields; at the same time 
stating that his estimate was “ vague and conjectural.” But it must 
not be forgotten that Mr. Hugh Taylor then estimated the coal 
consumption of this, the northern district, as 3,960,000 tons per 
annum, and that of the United Kingdom as being 15,580,000 tons; 
Mr. Brandling, at the same time, estimating it at only 12,000,000 
tons. Mr. G. C. Greenwell estimated, in 1846, the total quantity of 
merchantable coals remaining in the Northumberland and Durham 
coal-tields, in an accessible state, as 1,251,232,504 Newcastle 
chaldrons, or 3,315,766,135 tons. “If,” says that coal engineer, 
“the annual demand should be equal to 10,000,000 tons, or 3,773,585 
Newcastle chaldrons, it will be exhausted in 331 years.” At this 
time the rapidly increasing demand was the subject of especial 
remark in “ Observations addressed to the Coalowners,” by Mr. T. 
John Taylor. Mr. Thomas Y. Hale assumes the total quantity of 
coal remaining in the Great Northern coal-tield, in 1853, as 
5,075,432,173 tons. “ This, divided by 14,000,000 tons annually 
excavated for sales and pit consumption, gives 365 years; but if the 
demand increased to 20,000,000 tons, the duration of the coal. field 
would be only 256 years.” Now, according to Mr. Robert Hunt's 
‘Mineral Statistics,” the exhaustion of the Northumberland and 
Durham coal-fields for three succeeding years has been going on at 
the following rate :—In 1856, 15,492,969 tons; 1857, 15,826, 525 tons; 
1858, 15,853,484 tons; so that at the present rate, assuming the 
above to represent the facts correctly, the duration of the coal in this 
district would be about 348 years. The preceding remarks have 
reference only to the so-called Newcastle coal-tield, but from these 
an approximate estimate may be made. The entire area of the 
‘coal measures” of the United Kingdom has been assumed, with a 
fair approach to correctness, to be 11,859 square miles, or 7,589,760 
acres. The area of the “coal beds” is considerably less than this. 
We may, however, regard the Durham and Northumberland coal- 
fields as being about one-eighth of the entire area from which we 
draw our fossil fuel. The “Mineral Statistics,” already quoted, 
shows the total produce of the United Kingdom in 1866 to have 
been 66,645,450 tons of coals; in 1857, 65,394,707 tons; in 1858, 
65,008,649 tons; therefore we derive nearly one-fourth of our coals 
from the Newcastle district ; three-fourths are, and will continue to 
be, obtained from the remaining seven-eighths of the British coal- 
fields. Now, after a careful examination of the whole question — 
considering the rapid exhaustion of the South Statlordshire coal 
basin, and the enormous drain upon the Yorkshire and Lancashire 
fields—we are convinced that there exists in the United Kingdom 
unworked, but workable, coal sufficient to meet a demand of 





70,000,060 tons per annum for 700 years. We shall return to this 
subject.—Mining Journal. . 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
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Tur pig-iron trade continues dull, but with firm prices. 

Gubbin iron-stone is realising 17s., and white iron-stone, of good 
quality, 16s. per ton. 

Coal continues in excellent demand, and the difficulties recently 
experienced have occasioned a large quantity of coal and coke to be 
imported into the district. The impediments which some of the 
men have put in the way of the protitable working of certain of 
the collieries are most harassing. At one colliery of which we 
have been informed, where 100 men should be constantly beneath 
ground, not more than half that number are going down, notwith- 
standing that boats in considerable numbers might be lying near 
the pits to be loaded. By this conduct the men not only kept the 
quantity of coal in the market very low, but also increased its cost 
to their employers of as much as 3d. per ton, 

The general trade of Birmingham, Wolverhampton, and their 
districts is so active as to indicate that the country trade is tho- 
roughly sound and healthy. Scarcely the slightest dullness in any 
branch of manufacture prevails. There are no traces of want of 
briskness. The factors, who are the best judges, report most fa- 
vourably in every respect. The foreign trade has not been re- 
markably brisk this spring, but orders are constantly arriving from 
all quarters, we have now so many markets compared with twenty 
years ago, and greater steadiness of trade is the consequence. The 
metal market is scarcely so brisk as it was a week ago; prices are, 
however, steady. Year by year the decrease in the fluctuation of 
trade is becoming more marked, and it is most satisfactory. The 
most valuable portions of our foreign trade are no longer confined 
to particular seasons, but spread more equally over the year, the 
change being greatly to the advantage of all concerned. In the 
district there is from Walsall, West Bromwich, Willenhall, and the 
Dudley and Stourbridge side, the accounts are satisfactory. The 
casting trade is not brisk, but there is no stop anywhere for 
want of orders, neither is there any unemployed labour throughout 
the districts. The Wolverhampton factors report as favourably of 
the home trade as do those of Birmingham. 

The Board of Trade returns for the month and year ending 
December 31st, which were issued on Friday, show the total value 
of the exports, exclusive of foreign and colonial roduce, to be 
£130,440,427, against £116,608,756 in the p ing year, and 
4122,066,107 in 1857. Except pig and cast-iron, copper, yellow 
metal, and brass manufactures, leather goods, silk, twist, and yarn, 
linen and cotton yarn, furniture, and fish, there is no article 
enumerated in the returns which has not been exported to an 
extent far beyond the exports of the preceding year. Hardwares 
and cutlery show an increase of more than half a million, the total 
being £3,826,030, against £3,277,607 in the preceding, an increase 
arising principally in the trade with the United States, but extend- 
ing also to the Hanse Towns, and to Canada and Australia, Earthen- 
ware and porcelain increased from £1,153,579 to £1,313,364, and 
here the whole of the increase is due to the American trade. The 
increased export of glass was not so great, that of common bottles 
having fallen off. In machinery the export of steam engines declined 
from £1,097,278 to £978,445, the demand having fallen off during 
the year from every country except India and Australia; but the 
value of the exports of other sorts rose from £2,502,074 to £2,722,649, 
the increase arising in the exports to Spain, Russia, and India. The 
metallic exports were a: follows :— 


1857. 1858. 1859. 
Iron: pig .. .. ..£1,609,115 ., £1,084,170 .. £894,917 
» bar and rod + 2,772,676 .. 2,050,163 .. 2,372,488 
» Tailway .. .. 3,995,673 .. 3,665,224 .. 4,143,066 
oo «6 WEE we oe oe «=—848,087 200,073 .. 228,032 
o> «6 CBBEC‘(i‘“(a< ‘aié‘C kee 763,334 822,979 .. 796,325 
» Wrought 3,468,114 .. 2,866,787 .. 3,085,933 
» steel .. .. .. 748,679 .. 680,676 Sut, 332 
Copper: unwrought.. 852,055 690,622 .. 691,627 
» Sheets and nails, _ . , oe ane 
” tenet oe eeek } 1,673,186 1,618,493 .. 1,602,272 
»» Other wrought 454,855 .. 381,425 .. 257 361 
-». Ge “6 as 0 143,953 .. 155,511 .. 149,057 
ad oe © ee es 549,523... 450,952 .. 480,043 
Tin: unwrought .. .. 200,721 .. 27,698 BU1,214 
ee eee 1,500,016 .. 1,351,151 .. 1,628,166 


There was an increased exportation of pig-iron to the United States, 
but to all other countries the exports continued to decline; and so 
also of cast-iron. In bar iron the greatest increase was in the ship- 
ments to the same market, but it was considerable to Australia also, 
and in a less degree to the Hanse Towns, India, and Canada. 
The large inerease in railway iron was likewise attributable 
chiefly to the augmented demand from the United States, but 
it extended also to Prussia, India, Egypt, and Australia. For 
wrought-iron of other descriptions the demand was more general, 
a diminution occurring only in the exports to Holland. There 
was an enormous increase in the shipments of unwrought 
copper to France and India, but the demand for Belgium was un- 
usually small, owing to which, and the diminution of the exports 
to the countries unenumerated in the Board of Trade returns, the 
total exports of the year show a decline. In copper and yellow 
metal sheets and nails the decline was general, except to the United 
States and Brazil. The increased exportation of lead occurred 
chietly in the trade with France. In tin plates the increase extended 
to all our markets, except Australia. The silk exports show an 
increase to all countries, except the Hanse Towns, which exhibit a 
small diminution; and it is worthy of note, as showing that plain 
silks of British manufacture can compete with those of France, that 
France took more than in either of the two preceding years. The 
general exports were as follows:— 


1858. 1859. 


857, 


1857. . 
Apparel and slops £2,150,206 .. £1,04',368 .. £2,191,432 
Beer and ale ., 1,502,267 1,851,755 2,116,207 
Coalandculm .. 3,210,661 .. 3,045,434 3,266,174 
Cotton manufactures 30,372,831 .. 33,421,842 .. 38,742,740 
6: BL ae a 8,700.559 .. 9,579,479 .. 9,465,704 
Haberdashery and 
millinery .. .. t 3,893,613 .. 3,462,832 4,288,780 
Leather manufactures 1,964,507 1,680,538 .. 1,648,820 
fe 4,516,880 ., 4,124,356 .. 4,607,245 
i se 1,647,053 .. 1,746,340 .. 1,684,480 
Wool .. .. .. 1,089,499 .. 902,341 659,965 
Woollen eee | 
tures .. .. «.J 10,703,375 .. 9,776,044 .. 12,038,831 
» yarn .. 2,041,800 .. 2,960,743 .. 3,020,306 


The return of the value of the exports of British manufactures 
and produce to different countries shows how the trade of the 
year was distributed. Foreign countries took £84,815,381 of ihe 
total value, and of this amount more than one-fourth was taken by 
our best customer, the United States. India ranks next, taking 
nearly as much, and approximating closely to half the ate 
exports to all the British possessions abroad. Australia comes next, 
and then follow the Hanse Towns, Holland, France, Turkey, 


Russia, Canada, Brazil, ~ West Indies, China, Egypt, &c. 
Prussia, Hanover, Holland, igium, France, Portug Spain, 
Italy (except Sardinia), West Indies, Mexico, New Granada, 


Ecuador, Brazil, Peru, the Ionian Islands, and Mauritius, are the 
countries the exports to which show a diminution, as com) with 





the preceding year. The total value of the exports to France was 
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44,744,103, against £4,868,131 in the previous year, and £6,213,358. 
The following table shows the value of the principal articles ex- 
ported to France in each year :— 
1857. 1858. 1859. 
Coalandculm .. .. .. £574,426 .. £578,232 ., £615,442 
Hardwares andcutlery .. 113,701 .. 99,115 .. 93,168 
Machinery: steamengines 52,084 .. 30,596 .. 3,974 
5 other sorts... 216,061 .. 229,546 .. 195,428 
Metals: sn oo ce 381,087 .. 194,906 . 
a bar-iron .. .. 100,220 .. 98,166 .. 45,621 
js railway iron +» 154,639 .. 88,778 
” copper +» «+ 551,475 ., 350,622 .. 471,076 
‘i lead 4. op «. 8,881 .. 16,963 .. 18,022 
Silk manufactures 1. .- 22,019 .. 19,497 .. 22,209 
» thrown oe - 619,562 .. 372,675 .. 308,488 


~ 
2 
~ 
= 
S 


& 


», twistand yarn.. .. 197,845 148,236 .. 
Doe 4. cs ce ce c+ SURE 4,200 .. 63,331 

Wool .. «2 «2 eo eo 823,780 .. 701,000 .. 

Woollen yarn .. «. «+ 210,764 .. 196,975 .. 174,659 
Coal, copper, and lead, with silk manufactures, are the only articles 
the export of which to France has increased; but the reduction of 
the duty on iron, the assimilation of the duty on English coal to that 
levied on Belgian coal, and the removal of various prohibitions, 
will probably produce an increase on some others of the foregoing 
articles. 


In the Birmingham Bankruptcy Court on Friday, Mr. F. Giles, 
ironmaster, of Dudley, came up for his last examination, and as the 
assignees did not offer any opposition he duly passed. The balance 
sheet shows:—Due to creditors, £428 7s.; to creditors holding 
security, £7,371 12s. 3d.; assets by debtors, nil ; by property (mort- 
gaged), £8,230; leaving a surplus of £430 0s, 9d. 

The proposals under the Private Arrangement Petition of Mr. 
George Pell, of the Heyford Ironworks, have been filed. The debts 
altogether amount to about £53,000, of which £30,000 is secured. 
The offer is to pay in full as the properties may realise, and to work 
on under inspection. The properties is a mining lease said to be 
valuable, under Lord Palmerston, in Northamptonshire. It is pro- 
posed to assign to trustees, and ultimately to pay in full to all the 
creditors. At present no opposition is offered. 

We observe by the circular of Mr. Griffiths that “the inspectors 
of Woodall and Smith’s estate have disposed of the colliery at 
Windmill End for £1,600.” ‘The furnaces are still to let. 

The National Defence Committee who visited Wolverhampton, 
as stated in Tie ENGincer of last week, have gone also to Derby, 
and are said to have been favourably impressed with the Kace- 
course there, as a site for the proposed inland branch of the National 
Arsenal. 

On Tuesday last the Earl of Dudley gracefully commemorated his 
acquisition to this title by laying the corner-stone of what will be a 
handsome suite of buildings to be erected entirely at his lordship’s 
cost. The leading feature of the block is twenty-six almshouses, 
having six rooms each; then there will be a church and a parsonage, 
a school, and other buildings, and gardens and recreation grounds— 
all to be called a Blind Asylum, and “ intended for the comfort and 
consolation of those ot his lordship’s workpeople who have lost their 
sight in the working of the Dudley limestone caverns.” His lordship 
said that the asylum wasa practical recognition of the principle that, 
as an employer, he was bound to provide for those who, under the 
dispensation of Providence, had suflered so serious a deprivation as 
that of sight in the pursuit of their ordinary calling in his service ; 
but the original suggestion, he said, emanated from Mr. RK. Smith, 
his lordship’s agent. 

Three men have been killed, whilst descending a pit at,the Chedlew 
Colliery, near ‘Tunstal, North Staffordshire, belonging to Mr. R. 
Beswick, by the breaking of the rope by which the corfe was sus- 
pended. Mr. Wynne, the Government Inspector, examined the 
rope, but did not tind it a hard worn one. He considered that the 
rope broke in consequence of the drum being too small, it being only 
a 6-ft. drum, whereas it ought to have been three times as large. 
Mr. Beswick bad ordered a new rope, and it had arrived at the 
station. A verdict of ‘ Accidental death” has been recorded. 

During the gale on Tuesday last two of the stacks at the iron- 
works of Messrs. Banks, Morgan, and Sons, of the Broadwaters, 
near Kidderminster, were blown down, and three workmen were 
injured, one of them so seriously that recovery is doubtful. 

Kirmingham has adopted the Public Library and Museums Act. 

The Saturday half-holiday movement is making rapid strides in 
Wolverhampton, the two largest tin-plate working establishments 
in the town, and several other manufacturers, having, some within 
the past week, granted the concession to their workpeople. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent. ) 


STRIKE OF COLLIERS AT ST. HELENS—Bairisu AND [nish MAGNETIC TELEGRAPH 
Company—LiverrooL: The Dock Board: Labourers’ Dwellings Company— 
Lincotnsnine ; Enlargement of the Stamp-end Works—STate oF ‘TRADE AT 
SuerriscLD—Great Nortuern Rawway—THe French TREATY AND THE 
Inon 'TRapE—NonTHERN Matrers: The Engine and Iron Works of the 
Tyne well employed: Attention to the Wanis of Workmen—Tue Late CoLLieRy 
ACCIDENT NEAR BARNSLEY: /nquest and Verdict—Licutine Rawway CaR- 
RIAGES WITH Gas, 


A srrike of colliers in the St. Helens and surrounding coal district 
has assumed serious proportions. Up to Saturday about 3,750 
colliers had struck, ‘The manufacturers of St. Helens and neigh- 
bourhood are beginning to feel seriously the effects of the strike, 
in the partial, if not complete, stoppage of their works, owing to 
the scarcity of coal. ‘The St. Helens Railway Company have 
offered to run a special engine to the Springs branch, near Wigan, 
for the purpose of securing a supply of coal to St. Helens during the 
strike, but it is feared that the object thus sought to be attained 
will be defeated, as it is now generally believed that the Wigan 
colliers will strike next week. Should they unfortunately do so, 
the etlect upon trade in St. Helens will undoubtedly be very serious, 
for "eonea works will be absolutely brought to a stand for want of 
coal, 

An adjourned meeting of proprietors in the British and Irish 
Magnetic ‘Telegraph Company was held at Liverpooi, on Friday, Sir 
James Carmichael presiding. The report announced that the works 
conrecting 130 stations on the Lancashire and Yor‘cshire Railway 
had been carried out—that several other railway telegraphs had 
been completed or commenced—that 567 miles of line had thus been 
added to the company’s system—and that an arrangement had been 
made with the Mersey board for working their line of telegraph 
along the docks and to Birkenhead, when completed. 

Several topics of interest were discussed at the last meeting of the 
Mersey Dock Board. A suggestion for the provision of fire engines 
and steam-pumps, for the purpose of extinguishing tires in vessels 
lying in the river or docks, was referred to the engineer 
with instructions to prepare estimates as to the cost. A report was 

sread from Mr, M. T. Parkes, the marine-surveyor, upon his visit to 
the English and Scotch lighthouses. He had visited seven lights— 
three divptric, three catoptric, and one electric light ; and the result 
of his investigation was a conviction that the dioptric lights were 
superior to the catoptric in compactness, and where a large part of 
the circuit of the horizon was required to be illuminated; but this 
was of little importance at Liverpool. The dioptric was more eco- 
nomical, but it required very watchful attendance at night on the 
part of the keepers. The catoptric lights which he visited were 
similar in all respects to the Liverpool light, except that they burned 
rape instead of retined oil. The electric light on the South Foreland 
was a failure, as at a distance it presented no superiority to the 
Southend light. A great disadvantage of the dioptric light Was the 
enormous expense of its lenses. Mr, Gisborne reported that Mr. 
Lyndsey, of Dundee, had made two experiments with his plan of 
transmitting the electric current through the Mersey without the 
aid of a cable, but no readable signals could be detected. Mr. 
Lyndsey accounted for the failure by stating that the needle was 
affected by electricity from other sources, and thirteen of his plates 





were washed away by a heavy sea, for which he asked the board to 
pay him some compensation, the plates being valued at 10s. each. 
A report from Admiral Evans, conservator of the Mersey, stated 
that the navigation of the river was in a most satisfactory condition ; 
the channels and approaches had been improved, and the dock walls 
had been a great advantage. The committee on the defences of the 
port stated that they had informed the War Office that the addi- 
tional sites required for batteries could not be surrendered without 
occasioning the very greatest inconvenience to the board, and it was 
suggested whether floating batteries might not be made useful for 
the protection of the river. The past year’s operations of the 
Liverpool Labourers’ Dwellings Company have not been very success- 
ful, looking at the undertaking as a matter of investment. The 
business of the company is, therefore, not to be further extended at 
resent. 

, The Stamp-end Works, at Lincoln (Messrs. Clayton and Shuttle- 
worth), are about to be extended, an adjoining piece of land, con- 
sisting of about three acres, having been purchased for the purpose for 
£3,000, A few years since £300 would have been considered a very 
good price for the site. New offices at the works are approaching 
completion. Another item of interest from Lincolnshire is the 
approximate completion of the Bourn and Essendine Railway, 
which will be ready for goods or coal traffic in three weeks or a 
month. 

The statements made with regard to the position of trade in the 
Sheflield district are encouraging. In the heavy branches there is 
no falling off of orders; a great weight of raw material is sent 
away weekly, and, if anything, it is on the increase. The joiners’ 
tool trade, which for some 4ime has been much depressed, is 
undoubtedly looking up a little. The demand for skates, in conse- 
quence of the unusual severity of the winter, has been great. This 
may have slackened for the time the demand in various departments 
of the tool trade, and augmented the present improvement. In 
engineers’ tools there is a good deal doing. Orders for machines of 
a large class are flowing in satisfactorily, and a prosperous future is 
anticipated for this new branch of Shetlield trade, if care be taken 
that nothing is wanting on the part of manufacturers to send out 
only articles of first-rate quality and finish. It is considered that 
the French treaty will be beneficial to the trade of the town. 
Hitherto the importation into France of cutlery, plated goods, and 
stovegrates has been prohibited; steel, files, edge tools, saws, c., 
have been subjected to such high duties as, in many instances, 
virtually amount to a prohibition, The fact of goods of the same 
class being subject to different duties alone has the effect of prohi- 
bition (excepting when large quantities are ordered), from the 
expensive packing arrangements required. This will be avoided by 
a simple ad valorem duty on all goods of this class. 

The Great Northern Railway Company are making alterations at 
some of their stations with the view of avoiding, as much as 
possible, the use of points. At the Huntingdon station new up and 
down platforms are in course of construction, which will render it 
unnecessary for trains each way to pass over points, ‘This is im- 
“ange as it is thought that, in the late dreadful disaster on the 
fast Counties, the engine did not leave the rails till the damaged 
wheel struck against a point. 

At a meeting of the este Chamber of Commerce, specially con- 
vened to consider the commercial treaty with France, Mr. J. Kitson 
addressed the chamber on behalf of the iron and machine trades of 
the town. ‘Those trades had desired him to say that they were dis- 
posed to give the Government a general support with regard to this 
treaty, at the same time to state the effect which a fixed duty of 30 
per cent. would have upon them. The resolution he should submit 
to the meeting was as follows:—‘* That while considerably reducing 
the duties upon coal and pig-iron, which are essentially the raw 
materials of the iron trade, the French Commercial Treaty contains 
no assurance that the present duties on manufactured iron and 
machinery will be reduced in proportion; while if the maximum of 
30 per cent. ad valorem, as empowered by the treaty, be levied upon 
engines, tools, and machinery, the existing duties would, in almost 
all cases, be materially increased.” By lowering the duty on coal 
and iron, they, as manufacturers, felt that the treaty would place 
them in a worse position than at present. With the exception of 
flax machinery, they exported very little machinery, and, as would 
be seen from the following table, that would be the only class of 
machinery upon which they would get any advantage with a 30 per 
cent. ad valorem duty :— 


ARTICLEs, PReSENT Duty. Proposep Dury. 
7 franesand 2 
Pig-iron .. decims per 71s. 2d. perton £1 2 8 per ton. 
kilo. 


Bar-iron... .. «+ «. «+ «+ 1188, 6d. per ton £219 3 until Oct. 1864 
£2 10 9 thereafter. 


Forgings .. .. .. «+ «+. Prohibited...... £710 vto £10 0 0 

Steam Engines, Low.. .. .. 18 to 20 perce, .. 30 per cent. 

Tools .. .o .. oF eo of WtoWpere. .. 30 per cent, 
Machinery— 


Flax Spinning and Preparing 50 per cent. 30 per cent. 
Hackhing .. . + «+ e+ 25 percent. 30 per cent. 

Coals .s se «oe «o oo oo 78. per ton. ls, 4}d. per ton. 
If, therefore, it was not opening a door, and they felt that the French 
Emperor was not a thorough free-trader, the treaty would be a dis- 
advantage to them as manufacturers rather than otherwise. He 
believed, however, that the Emperor of the French had taken this 
step with a view to a considerable expansion of free-trade princi- 
ples in the future, and therefore, whilst not satisfied as to tbe effect 
of the treaty upon their own branch of trade, he gave it a general 
support. ‘The resolution was agreed to. 

We turn to the north. ‘The engine and iron works on the Tyne 
are well employed, and it is stated that some of the latter have orders 
on hand which will occupy them for the remainder of the year. 
Several firms are executing large orders for India, one order on hard 
alone comprising 30,000 tons of rails andchairs. Messrs, C. Mitchell 
and Co., Messrs. Pearse, and other firms are building a number of 
shallow-water steamers, to be employed in connection with the rail- 
way system on the large rivers of India. Messrs. Pearse have also 
a troopship on hand (designed by the engineer to the Council of 
India) which will measure 375 ft. in length, while her extreme 
depth will be only 5 ft. ‘The numerous workmen employed in the 
extensive establishment of Messrs. R. Stephenson and Co. are about 
to have a library and reading-room provided for their use, chiefly 
through the instrumentality of Mr. Joseph Pease, one of the partners 
in the firm. It is also proposed, if practicable, to establish baths, 
playgrounds, a gymnasium, &c., so that the physical bealth of the 
men may be developed, as well as their mental powers. About 100 
new houses are in course of erection at the thriving town of Middies- 
bro’. New drops in course of construction at the south end of 
os South Dock extension, Sunderland, are rapidly approaching com- 
pletion. 

The jury impannelled to inquire into the causes of the colliery 
explosion near Barnsley, noticed in Tuk ENGINEER of last week, has 
attributed the mournful casualty, which was attended with a loss of 
twelve lives, to “ purely accidental” causes, adding, ‘at the same 
time we earnestly recommevd the Messrs. Charlesworth to make a 
more general use of safety lamps.” 

It is stated that the convenience of good steady light has been 
obtained in some of the first-class carriages on the East Lancashire 
Railway, by the use of gas. The meter from which the gas is 
supplied is contained in the guard’s van. It is conveyed to the roofs 
of the carriages and through the usual lamp holes. There is one 
light in each carriage, which is sutlicient to illuminate the compart- 
ment thoroughly, su that the smallest print can be read. ‘The taps 
are on the roof, and cannot, theretcre, be tampered with by the 
passengers. An iron gas pipe passes along the roof of each 
carriage so lighted, and the junction between the carriages is by 
means of a flexible tube, with a little slack to allow of vibration in 
the coupling and vibration from propulsion. ‘The contrivance is 
very simple, and could easily be extended to a whole train. 


Newsprarer tn Tunis.—The Bey of Tunis has given the necessary 
permission for the establishment of a newspaper in Tunis. It wiil 
appear on the Ist of May, under the title of Official Gazette of Tunis. 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
pad ye doers = for at the rates agreed by the trade. Brokerage 
is not c! for buying except on Foreign Tin. 
































aed =! £0 4Din 
IRON, English Bar and Bolt:— IRON, Swedish, Indian P.ct 
SAMAR osecoocciqu®e 700 % | assortments, ... tien } porta 120 04 
in Wales... oe o 6003 Russion CC N Dtoarrive,, 17 0 0, 
in Liverpool .... -+-. » 6100 2% | STEEL, Swedish Keg .... ,, 191) 0, 
93) -~ — Bare... ze lt Disie Rolled we é at. 
& & |pheet, . ” ” ee i 
25 | Dbl. 3234 ~ ane = Milan .... 35 0 0” 
ZS /Hoop..... \EES— » 8100 4, | SPELTER, onthe spot. 21 0 One 
g 5 [Bos id Bs Sea tm? © To arrive ..... . 215 0, 
A 2 | Nail Rod,sq. zaés » 7100 ,, | ZINC, in sheets... wu 
SHIPPING IRON, ss COPPER, Tile, 14 to 003 
HSg» 7100 9 | Tough Cake....... oo, 
sae, 9 00 ,, Sheathing and Bolts eps 
£ gg» 10100 5, | Sheet sit . €as- 
=s. 8100 ,, Bottor » O91 
ka » 7100 , Old.... » 0 Oly, 
Nail Rod, Square. J ™, 7100 ,, Yellow Metal... soon 0 OM, 
IRON, Kails,in Wales, cash » 5 12 6 nett South American, nom,..prin]17 0 0, 
” » S6months, 5150 ,, Russian.. ...... dito...,, 0 0 0, 
in Staffordshire», 7 U0 ,, | LEAD, British Pig... 2215 03) 
Railway Chairs, in Wales» 4 59 = ,, Spanish... ...++ 225 0, 
” inClyde» 38176 ,, W. B. at Newcastle. » 23 0 0, 
Pig No. 1, in Clyde...,» 2186 Shee .. sees seveverereres op BI1O v,, 
3-Sths No.1 &25ths} gg 19g TIN, English Block, nom... ,, 136 0 0,, 
NO. Bicccccvercces ee ad a tt a . on 
No.1, in Wales........ ” ~ e! ote pa 
No.1,in Tyne and Tees » 2 > a 36 0 Onert 
Ditto, Forge .....2..0 0 310 , vv, 
Staffordshire Forge Pig) 12 03 
(all Mine), at the SMe »w 
Works, L. W.,nom.. 18 o” 
Welsh Forge Pig (all j ped 
Mine), at the Port. $» ome « 12 0, 
Acadian Pig, Charcoal... ,, 7100 , Do. at Newport, ls. prbz. less os 
Scotch Pig, No, 1, ves 4160 Do. at L’pool, 6d. ,, _ 
London .....essenee SS ” » | CANADA, Plates........ prtn 13 0 0 





prboule 7 0 0 


QUICKSILVER.... 





The greatest disappointment is felt by the iron trade at the conditions of 
the treaty with respect to the admission of English iron into France. As 
far as we can understand the clauses of the treaty, it would appear that 
though the basis for the specific agreed upon was a tariff not exceeding 
30 per cent. ad valorem on all articles—yet in iron it is only mide to apply 
to those descriptions which bear the highest price, aud that rails and the 
cheaper descriptions of merchant bars are at once to be made subject toa 
tariff of 7 francs per 1Uu kilogrammes, or £2 16s. 8d. per ton, which, upon 
the average price of the last six months, is equal to between 45 and 50 per 
cent. Coupling this with the obligation on this country at all times to 
allow the export of coal, which must naturally tend to increase its cost 
here, and so add to the present difficulties of the iron trade. It is 
diffieult to conceive how such a bargain could have been entered into, 
except with the idea that any commercial treaty with France would be good 
political capital to the free trade party, aud help to bind together more 
tirmly the heterog | of the present Cabinet and its supporters. 

Ral.s are the same as when last reported, viz., £5 12s, 6d. at the Welsh 
ports. 

ScoTcu Pig-IRON has been steady during the week, price advanced to 60s, 
but market now closes somewhat weaker, and sellers at 5Ys, 6d. per ton 
cash, for Mixed Nos. Warrants, 

SPELTER continues dull of sale ; £20 15s, to £21 is nearest price on the 
spot, 

Coprer in fair request. 

Leap is firm at our quotations, . 

TiN.—English unchanged. Foreign is quoted £136 for Banca—in Straits, 
6,000 slabs have changed hands at £130, 

TIN PLATES are quiet, MOATE and CO., Metal Brokers. 

1st March, 1060, 65, Old Broad-street, London, 














TIMBER. 
1859. | 1860. , 1859. | 1860, 
perlosd— 4%. £5.|)4 8485 erload— £5 £8/)4 % 4% 
Teak .....-.200+ee11 10 13.10 | 10 01010) Yel. pine, per reduced ©. | 
Quebec, red pine... 3 5 4 0 | 3 5 YO 0} Canada, Ist qualityl? 0 19 0 | 17 019 @ 
yellow pine 3 0 315) 3 0 315 2nd do. ..11 10 123 Ivy | 10 010 lv 
St.John, N.B,yel .5 0 6 VU} 5 UO 6 UY) Archangel,yellow. 14 0 1510) 0 15 6 
Quebec, oak,white.. 5 0 510) 5 0 6 : q 13 to} lk @ 1210 
birch 40410] 310 wlo| 9 01019 
elm . 310 416) 310 15 iv je O16 O 
Dantzic, oak 310 610} 310 13 v| yl ia O 
fir 215 40) 31540 ll ¢] 9 OL O 
36 4 5/3 5 4 O||Gefle,yellow......J1 10 1210) 111" 13 lv 
Riga.. 315 0 0 315 0 0/||Soderhamn........11 0 12 » | At 0 32310 
Swedis! 2 7 212 | 215 3 0) |Christiania,perC. 
Mass,Quebecrdpine 6 0 8 0 | 6 U 8 u|| I2tt by d by st 220 97 | 20097 0 
yipme5 070 5070 in. ...+-yellow 
Lathwood,Dantsc.fm 610 7 0 | 610 7 0 goes 035 1 6] 015 110 
Memel...0 000/)/000080 | per40 ft, Sin... 
St. Peters. 9 0 1/0 | 8 0 8 10 |Staves, perstandard M 
Deals, perC.12ft.by 3by Vin. — | | quebec, pipe... +... 50 0 600] 60070 0 
Quebec, whitesprucel5 0 20 0 (15 018 10 | puncheon..18 0 200] 20023 0 
we 9 0 OU O0);0 908 | Baltic, east 200 0 220 0 | 200 0 220 0 








red pine | 
St. John,whitespruce]3 10 1610 |14 01610 | pipe.... 


SCOTCH PIG IRON REPORT. 
No. 1 Cutie ++ oe 61s. f.0.b. Glasgow. 








a . 0c eo 50s, os 0. 

»3 Do. a pa do. 

M: Nos. Do. eo oe 59s, poe do. 
WARRANTS. 


Cash prompt .. .. 60s. per ton. 
3-5ths No. |and{1mo., open,.. .. 60s. 3d. do. 
2-6ths ,, 3... ¢2mos., ,, «+ «- 60s. 6d. do. 
J 3 ss o « o G2. &. 
MANUFACTURED IRON. 
Bars,Govan .. .. .. .. £8 0s. 0d. Less 3 per cent. 
» Common oo co ce SF a, C6. io a 
Drumpellar,Common ., .. £7 10s. 0d. a - 
5 Best... ee +» 810s. Od. » & ” 
Plates and sheets .. .. .. £9 0s. 0d.—£10 
Rails co ce co co ce &7 5s. Od. 
Pipes os 66 os oe co OS i, 
Chairs .. oe oe oe + £403, Od, Net cash. 
Giaseow, 29th February, 1860. 
The pig-iron market during the past week has been unusually quiet, and 
there was scarcely any variation in price until this forenoon, when @ specu- 
lative demand sprung up, and an advance to 60s, cash and 00s. 3d. was 
made. 
The colliers’ dispute remains unsettled, and at a meeting of the makers to- 
day, the maintenance of the blow-out for another week was agreed unani- 
mously. ° : 
Shipments last week were 5,543 tons, against 8,239 tons in corresponding 
week of last year. Saw aNp Tuompson, Metal Brokers. 





Tue New WEstMiNsTER BrinGe.—For some weeks past one-half 
of the new bridge has been completed, and has been waiting the 
command from the Board of Works to be thrown open to the public. 
The first cause of delay was the want of the necessary 4p- 
proaches, and the block of houses on the Surrey side and four on 
the Middlesex side were required to be removed in order to make 
the road to the bridge. This has been done, and the road on either 
side is now completely formed. The Hon. Mr. Cowper, the Com- 
missioner of Public Works, minutely inspected the bridge last week, 
in company with Mr. Page, who explained to him the mode of con- 
struction of the piers, the fixing of the iron arches, and other 
matters of detail. It is expected that her Majesty will drive over 
the new bridge next week, and thus open it to the public, following 
in this respect the same course which was adopted in the opening 
of the New Chelsea Bridge. The opening of this portion of the 
bridge will be a great boon to the carriage and heavy goods tratlic, 
in consequence of its easy gradient, as compared with the old struc- 
ture. ‘The first half now tinished will only be open for the a 
for carriage traftic ; foot passengers will pass over a portion of the o: 
bridge while the remainder of the works connected with the new one 
are being carried on. A proposition has been made by Mr. Page pr) 
apply the stone and materials of the old bridge to the formation © 
an embankment, extending from the present bridge along the front 
of Whitehall-,ardens. This would form a pleasing promenade, ani 
would be a part of a more extended scheme which has been for @ 





long time in contemplation for embanking the river as far as spe 
friars. The old bridge would form a most valuable quarry for t 
and débris of 


stone required for the river facing, and the materials 
the pcan, an would be sufficient for a large portion of the ry 
ment. The proposed work would not be an expensive one, an aed 
it is ever to be commenced, the present would appear to be a m = 
favourable moment. Another opportunity is not likely —_ = 
occur of obtaining the necessary supply of stone without cos 
the country.— Observer. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, February 3rd, 1860. 


Rev. Jouw Barvow, M.A., oRa, Vice-President and Secretary, in 
e air, 


ON THE MINERAL TREASURES OF THE ANDES. 
By Freperick FIED, Esq., F.R.S.E. 


Ow1ne to the great extent of country, the difficulty of access in 
many parts, and the comparatively few labourers in the field of 
science, much of the mineralogy of the district, bounded on the east 
by the Cordilleras, and on the west by the Pacific ocean, remains to 
be investigated. 

European enterprise and capital have, however, incidentally 
effected much. The miner, finding a ready purchaser in the smelter 
or merchant for his ores and other mineral productions, traverses 
the hills and mountains in quest of the treasures his country supplies, 
bringing them into the various ports on the coast for sale. It 
necessarily happens that he meets occasionally with some minerals 
of which he is not cognisant; but from their high specific gravity, 
metallic lustre, or other physical appearances, he deems them to 
not wholly destitute of value. Thus, oftentimes, independent of 

urely scientific research, many curious natural compounds are 
| onan. to light, which otherwise perhaps might have lain for ages 
hidden in the deep recesses of the hills. 

The chief wealth of the Andes, in a monetary point of view, 
consists of copper and silver minerals. Gold, although extensively 
disseminated, never occurs in very large quantities in one particular 
spot. The copper and silver mines, on the contrary, yield those 
metals in very great abundance, 

The copper ores may be divided as follows:—1. Those minerals 
which consist of native copper, in a nearly pure condition, or com- 
binations cf the metal with oxygen, and the oxides combined with 
carbonic, silicic, phosphoric, and vanadic acids, as well as with 
chlorine, in the mineral atacamite. 2. Minerals consisting essen- 
tially of copper, iron, and sulphur. 3. Combinations of copper with 
arsenic, or with arsenic and sulphur, or antimony and sulphur. 

In the first division are found many interesting varieties. The 
native copper of Chili, found not only in the higher ridges of the 
Cordilleras, but also comparatively near the coast, is remarkable 
for its purity. In the district of Andacollo, a few leagues east of 
Coquimbo, it occurs in large masses, containing sometimes merely 
traces of foreign matter, among which gold is pany recognised. 
The red and black oxides are found associated with the metal, the 
former in larger quantity in fine crystals es to the co ee 
system, and having a clear ruby colour. The black oxide, hitherto 
considered a rare mineral, has, quite recently, been observed in the 
extreme north of Chili, as a fibrous mass, somewhat resembling 
hornblende. 

The carbonates of copper abound extensively in the Andes, 
although no true malachite has yet been discovered, at least, which 
will bear comparison with the specimens met with in Russia, Aus- 
tralia, and the west coast of Africa. The silicates, black, blue, and 
green, are abundant; the two last varieties are termed d/anca by the 
miners ; they do not occur crystallised, but in masses, sometimes as- 
suming the botryoidal form. A rare double silicate of manganese 
and copper has also been obtained, easily soluble in hydrochloric acid, 
even in the cold, with evolution of chlorine. This mineral is called 
by the miners ‘ metal de carbon,” from its striking resemblance to 

"y co 

The phosphates of copper, Tagilite (4 Cu O, P O,, 3H O) and Lie- 
bethenite (4 Cu O, P O,;, HO), have only lately been described. 
They were discovered in a mine, in Tambillos, near Coquimbo. A 
very rare double phosphates of lime and copper occurs in the same 
district, 2 (6 Cu 5, P O;) + 10 (8Ca O, P O;+ Ca Cl); it is found 
associated with apatite in large blueish-green crystals. 

Atacamite derives its name from the locality in which it was 
originally discovered, the desert of Atacama. It has been recog- 
nised as far south as Coquimbo, although only occasionally. Nearly 
all the mines in the district north of Copiapo, on the confines of 
Bolivia, yield this mineral. It consists of Cu Cl, 3 CuO + 4H 0. 
Berthier analysed a specimen from Cobija, containing six atoms of 
water. Atacamite was produced artificially in some smelting works 
in Chili, in very large soy pg Pounded oxide of copper, the 
product of calcined regulus in a fine state of division, gradually 
accumulated upon the base of a horizontal chimney close to the sea. 
The floor of the chimney had not been bricked, but consisted simply 
of sand impregnated with the alkaline chlorides and sulphates. ‘The 
hot oxide of copper, partially protected by additional layers of dust 
from the furnace, by long contact with the sand became converted, 
after the lapse of some months, into sulphate and oxy-chloride of 
the metal. More than three tons were accidentally obtained in this 
manner. 

Double sulphides of copper and iron :—Disulphide of copper exists 
very often in a state of great purity, containing sometimes 79°5 
of metal, with scarcely a trace of iron. The proto-sulphide is rarer, 
being generally associated with sulphate of lime in intimate 
mechanical union. The ‘Cobre Anilado” of the mines is a soft 
indigo-blue coloured mineral, which by long digestion in water loses 
its sulphate of lime, the residue consisting of tolerably pure proto- 
sulphide (Cu S). Immense masses of what is usually termed blue 
sulphide of copper, but which is really a double sulphide of that 
metal with iron, occur in Tamaga, a district lying between Val- 
paraiso and Coquimbo. The pure mineral contains about 56 of 
copper, 23 of sulphur, and 21 of iron. 

The ordinary yellow pyrites (Cu, S, Fe, 83) and peacock ore 
abound throughout the Andes. 

Arsenide of Copper—Domeykite.—This mineral is interesting, 
being somewhat similar to condurite, analysed by Mr. Faraday in 
1826, and subsequently by Dr. Blyth in 1848. compound in- 
vestigated by these chemists, however, was a mixture of arsenite of 
copper, in conjunction with the arsenide. Domeykite does not 
— arsenious acid, but is simply expressed by the formula 

u6 As. 

Algodonite contains more copper than the former, and is composed 
of twelve atoms of copper and one of arsenic. 

Guayacani/e.—This mineral, very similar to enargite, is found in 
only one locality in Chili, very high up in the Cordilleras, the mine 
being, for a great part of the year, quite inaccessible. It cunsists of 
3 Cu; S, As 8,, or three atoms of disulphide of copper united to one 
atom of pentasulphide of arsenic. Arsenic is generally found com- 
bined with three atoms of sulphur, when in combination with the 
sulphides of most metals. The state of pentasulphide, in this 
instance, makes the mineral peculiarly interesting. 

Vanadiate of copper in union with vanadiate of lead, exists in 
the “Mina Grande,” near Coquimbo. It has a brownish earth 
appearance, and contains generally from 13 to 16 per cent. of vanadic 
acid. 

Silver Mincrals.—For a long time the principal, and indeed the 
only great, source of silver in Chili was from the province of 
Coquimbo, the district in which the mines were situated being about 
fifty miles distant from the coast. The rich silver mines of Chanar- 
cillo, in Copiapo, were discovered about the year 1835, by Juan 

oy, a wood-cutter. Sleeping on the hill after a hard day’s toil, 
he kindled a small fire, and in the morning he discovered underneath 
the embers a bright metallic surface, which he mistook for lead, but 
which proved to be silver. The locality has yielded enormous riches 
since that time. Besides native silver, the chloride, two or three 
varieties of chloro-bromide, the bromide and iodide have been dis- 
covered, as well as the dark and light vosiclers (8 Ag S + S b S;)a 
(3 Ag S + As §,) the sulphide Ag S, Polybasite, and a variety of 
other interesting appearances. 

Arquerite, named from Arqueros, the district in which it is found, 
consists of Ag 6 Hy. For a long time, with the exception of the 
geld amalgam discovered by Rio, in Mexico, it was con- 
8) the only native amalgam of silver. M. Domeyko, to whom 





the min of South America owes so m has ho 
Gescribed at Ieee six native amalgams. -” biaias 
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Mercury has been found pretty abundantly in many parts of the 
Andes, chiefly as cinnabar. 

A curious combination of this metal with arsenic, sulphur, anti- 
mony, and copper also exists, and may be termed mercurial fahlerz. 
Resulting from the oxidation of this mineral, the singular natural 
combination, constituting ammiolite, is found, which consists essen- 
tially of oxide and sulphide of antimony with oxide and sulphide of 
mercury. 

_ Time alone prevented a description of many other important and 
interesting minerals, the production of the Andes and the moun- 
tains in the vicinity. F. F. 


Friday, February 10th, 1860. 
Sir Henry Hoiianp, Bart., ees F.R.S., Vice-President, in the 
air. 
ON SPECIES AND RACES, AND THEIR ORIGIN. 
By Professor T. H. Huxuey, F.R.S. 


THE ow opened his discourse by stating that its object was to 
lace the fundamental propositions of Mr. Darwin's work, “‘On the 
Jrigin of Species by Natural Selection,” in a clear light, and to con- 

sider whether, as the question at present stands, the evidence adduced 

in their favour is, or is not, conclusive. 

After some preliminary remarks, in the course of which the 
speaker expressed his obligations for the liberality with which Mr. 

arwin had allowed him to have access to a large portion of the 

MSS. of his forthcoming work, the phenomena of species in general 

were considered—the horse being taken as a familiar example. The 

distinctions between this and other closely allied species, such as the 
asses and zebras, were considered, and they were shown to be of two 
kinds, structural or morphological, and functional or physiological. 

Under the former head were ranged the callosities on the inner side 

of the fore and hind limbs of the horse—its bushy tail, its peculiar 

larynx, its short ears, and broad hoofs: under the latter head, the 
fact that the offspring of the horse with any of the allied species is 

a hybrid, incapable of propagation with another mule, was parti- 

cularly mentioned. 

_ Leaving open the question whether the physiological distinction 

just mentioned is, or is not, a universal character of species, it is in- 

dubitable that it obtains between many species, and therefore has to 
be accounted for by any theory of their origin. 

The species Lquus caballus, thus separated from all others, is the 
centre round which a number of other remarkable phenomena 
are grouped. It is intimately allied in structure with three other 
members of the existing creation, the hyrax, the tapir, and the 
rhinoceros ; and less strait, though still definite, bonds of union 
connect it with every living thing. Going back in time, the horse 
can be traced into the Pliocene formation, and perhaps it existed 
earlier still; but in the newer Miocene of Germany it is replaced by 
the Hippotherium, an animal very like a true Equus, but having the 
two rudimental toes in each foot developed, though small. Further 
back in time, in the Eocene rocks, neither Equus nor Hip, Y 
have been met with, nor Rhinoceros, Tapirus, or Hyrax ; but instead 
of them, a singular animal, the Paleotherium, which exhibits certain 
points of resemblance with each of the four existing genera, is 
found. The speaker pointed out that these resemblances did not 
justify us in considering the Paleotherium as a more generalised 
type, any more than the resemblance of a father to his four sons 
— us in considering him as of a more generalised type than 





eirs. 

The geographical distribution of the Equide was next considered ; 
and the anomalies and difficulties it offers were pointed out; and 
lastly, the variations which horses offer in their feral and their 
domesticated condition, were discussed. 

The questions thus shown to be connected with the species horse, 
are offered by all species whatever; and the next point of the dis- 
course was the consideration of the general character of the problem 
of the origin of species of which they form a part, and the necessary 
conditions of its solution. 

So far as the logic of the matter goes, it was proved that this pro- 
blem is of exactly the same character as multitudes of other physical 
problems, such as the origin of glaciers, or the origin of strata of 
marble; and a complete solution of it involves—1: The experi- 
mental determination of the conditions under which bodies havin 
the characters of Papo are producible; 2. The proof that pon | 
conditions are actually operative in nature. 

Any doctrine of the origin of species which satisfies these require- 
ments must be regarded as a true theory of species, while any which 
does not is, so far, defective, and must be regarded only as a hypo- 
thesis, whose value is greater or less according to its approximation 
to this standard. 

It is Mr. Darwin’s peculiar merit to have apprehended these 
logical necessities, and to have endeavoured to comply with them. 
The pigeons called pouters, tumblers, fantails, &c., which the 
audience had an opportunity of examining, are, in his view, the 
result of so many long-continued experiments on the manufacture 
of species; and he considers that causes essentially similar to those 
which have given rise to these birds are operative in nature now, 
and have in past times been the agents in producing all the species 
we know. If neither of these positions can be upset, Mr. Darwin's 
must be regarded as a true theory of species, as well based as any 
other physical theory: they require, therefore, the most careful and 
searching criticism. 

After pointing out the remarkable differences in structure and 
habits between the carrier, pouter, fantail, tumbler, and the wild 
Columba livia, the speaker expressed his entire agreement with Mr. 
Darwin's conclusion that all the former domesticated breeds had 
arisen from the last-named wild stock, and on the following 
grounds :—1. That all interbreed freely with one another. 2. That 
none of the domesticated breeds present the slightest approximation 
to any wild species but C. livia, whose characteristic markings are 
at times exhibited by all. 3. That the known habits of the Indian 
variety of the rock pigeon (C. intermedia) render its domestication 
easily intelligible. 4 That existing varieties connect the extremest 
moditications of the domestic breeds by insensible links with C. livia. 
5. That there is historical evidence of the divergence of existing 
breeds, e.g. the tumbler, from forms less unlike C. kvia. 

The speaker then analysed the process of selection by which the 
domesticated breeds had been produced from the wild rock pigeon ; 
and he showed its possibility to depend upon two laws which hold 
good for all species, viz.:—1. That every species tends to vary. 
2. That variations are capable of hereditary transmission. The 
second law is well understood; but the speaker adverted to the mis- 
comprehension which appears to prevail regarding the first, and 
showed that the variation of a species is by no means an adaptation 
to conditions, in the sense in which that phrase is commonly used. 
Pigeon-fanciers, in fact, subject their p to a plete uni- 
formity of conditions ; but while the similarly used feet, legs, skull, 
sacral vertebra, tail feathers, cil gland and crop undergo the most 
extraordinary modifications, on the other hand the wings, whose 
use is hardly ever permitted to the choice breeds, have hitherto 
shown no sign of diminution. Man has not as yet been able to 
determine a variation; he only favours those which arise sponta- 
neously, i.e. are determined by unknown conditions. 

It must be admitted that, by selection, a species may be made 
give rise experimentally to excessively different modifications ; and 
the next question is, do causes adequate to exert selection, exist in 
nature? On this point, the speaker referred his audience to Mr. 
Darwin's chapter on the st le for existence, as aflording ample 
satisfactory proof that such uate natura causes do exist. 

There can be no question that, just as man cherishes the varieties 








he wishes to preserve, and destroys those he does not care about, so 
nature (even if we consider the physical world as a mere mechanism) 
must tend to cherish those varieties which are better fitted to work 
harmoniously with the conditions she offers, and to destroy the rest. 

There seems to be no doubt, then, that modifications equivalent in 
extent to the four breeds by might be developed from a 
— by natural causes; and, therefore, if it can be shown that 
these breeds have all the characters which are ever found in species, 
Mr. Darwin's case would be complete. However, there is as yet no 
proof that, by selection, moditications having the physiological cha- 
racter of species (i.e. whose offspring are ineapatlo of propagation, 
inter se) have ever been produced from a common stock. 

No doubt the numerous indirect arguments brought forward by * 
Mr. Darwin, to weaken the force of this objection, are of great 
weight ; no doubt it cannot be proved that all species give rise to hy- 
brids infertile, inter se; no doubt (so far as the speaker's private con- 
viction went), a well conducted series of experiments very probably 
would yield us derivative from a common stock, whose offspring 
should be infertile, infer se; but we must deal with facts as they 
stand, and at present, it must be admitted, that Mr. Darwin's 
theory does not account for all the phenomena exhibited by species, 
and so far, falls short of being a satisfactory theory. 

Nevertheless, the speaker expressed his sense of the extremely 
high value to be attached to Mr. Darwin's hypothesis ; and, avowing 
his own conviction that the following it out must ultimately lead us 
to the detection of the laws which have governed the origin of 
species, he concluded his discourse in the following words, which he 
wishes to be added in full to the very brief preceding account of his 
view of Mr. Darwin's argument :— 

“T have endeavoured to lay before you what, as 1 fancy, are the 
turning points of a great controversy ; to render obvious the mode 
in which the vast problem of the origin of species must be dealt 
with; and so far as purely scientific considerations go, I have 
nothing. more to say. But let me beg you still to listen to a last 
word respecting the unscientitic objections which | constantly hear 
brought forward, on the part of the general public, against such 
such doctrines as those we have been discussing. For this is a 
matter upon which it is of the utmost importance that men of science 
and the public should come to an understanding. I have heard it 
said, that it is presumptuous for us to attempt to inquire into such 
matters as these; that they are problems beyond the reach of the 
human understanding. Do you remember what was the reply of 
the old philosopher to those who demonstrated to him so clearly the 
impossibility of motion? ‘ Solvitur ambulando,’ said he, and got up 
and walked. And so I doubt not that one of these days either Mr. 
Darwin's hypothesis, or some other, will get up and walk, and that 
vigorously ; and so save us the trouble of any further discussion of 
this objection. 

* Another, and unfortunately a large class of persons, take fright 
at the logical consequences of such a doctrine as that put forth by 
Mr. Darwin. If all species have arisen in this way, say they, man 
himself must have done so; and he and all the animated world must 
have had a common origin. Most assuredly. No question of it. 

“ But I would ask, does this logical necessity add one single dif- 
ficulty of importance to those which already confront us on all sides, 
whenever we contemplate our relations to the surrounding universe ? 
I think not. Let man’s mistaken vanity, his foolish contempt for 
the material world, impel him to struggle as he will, he strives in 
vain to break through the ties which hold him to matter, and the 
lower forms of life. 

“In the face of the demonstrable facts, that the anatomical differencs 
between man and the highest of the Quadrumana is less than the difler- 
ence between the extreme types of the Qaudrumanous order ; that, in 
the course of his development, man passes through stages which cor- 
respond to, though they are not identical with, those of all the lower 
animals; that each of us was once a minute and ony par- 
ticle of yolk-like substance ; that our highest faculties are dependent 
for their exercise upon the presence of a few cubic inches more 
or less of a certain gas in one’s blood; in the face of these tremen- 
dous and mysterious facts, I say, what matters it whether a new 
link is or is not added to the mighty chain which indissolubly binds 
us to the rest of the universe? Of what prt of the glorious fabric 
of the world has man a right to be ashamed—that he is so desirous 
to disconnect himself from it? But 1 would rather reply to this 
strange objection by suggesting another line of thought. I would 
rather point out that perhaps the very noblest use of science as a 
discipline is, that now and then she brings us face to face with difli- 
culties like these. Laden with our idols, we follow her blithely— 
till a parting in the roads appears, and she turns, and with a stern 
face asks us whether we are men enough to cast them aside, and 
follow her up the steep? Men of science are such by virtue of 
having answered her with a hearty and unreserved Yea; by virtue 
of having made their election to follow science whithersoever she 
leads, - whatsoever lions be in the path. Their duty is clear 
enough. 

“ And, in my apprehension, that of the public is not doubtful. I 
have said that the man of science is the sworn interpreter of nature 
in the high court of reason. But of what avail is his honest speech 
if ignorance is the assessor of the judge, and prejudice foreman of 
the jury? I hardly know of agreat physical truth, whose universal 
reception has not been preceded by an = in which most estimable 
persons have maintained that the phenomena investigated were 
directly dependent on the Divine Will, and that the attempt to 
investigate them was not only futile, but blasphemous. And there 
is a wonderful tenacity of life about this sort of opposition to phy- 
sical science. Crushed and maimed in every battle, it yet seems 
never to be slain; and after a hundred def-ats it is at this day as 
a og though happily not so mischievous, as in the time of 
Galileo. 

“ But to those whose life is spent, to use Newton's noble words, in 
picking up here a pebble and there a pebble on the shores of the 
great ocean;of truth—who watch, day by day, the slow but sure 
advance of that mighty tide, bearing on its bosom the thousand 
treasures wherewith man ennobles and beautifies his life—it would 
be laughable, if it were not so sad, to see the little Canutes of the 
hour enthroned in solemn state, bidding that great wave to stay. 
and threatening to check its beneticent progress. The wave rises, 
and they fly; but unlike the brave old Dane, they learn no lesson ot 
humility : the throne is pitched at what seems a safe distance, and 
the folly is repeated. 

“ Surely it is the duty of the public to discourage everything of 
this kind, to discredit these foolish meddlers who think they do the 
Almighty a service by preventing a thorough study of his works. 

“ The origin of species is not the first, and it will not be the last, 
of the great questions born of science, which will demand settlement 
from this generation. The general mind is seething strangely, and 
to those who watch the signs of the times it seems plain tbat this 
nineteenth century will see revolutions of thought and practice as 
great as those which the sixteenth witnessed. ‘Through what trials 
and sore contests the civilised world will have to pass in the course 
of this new reformation, who can tell ? 

“ But I verily believe that, come what will, the part which Eng- 
land may play in the battle is a grand and a noble one. She may 
prove to the world, that for one people, at any rate, despotism and 
demagoguy are not the necessary alternatives of government; that 
freedom and order are not incompatible; that reverence is the hand- 
maid of knowledge; that free discussion is the life of truth, and of 
true unity in a nation. 

“Will England play this part? That depends upon how you, 
the public, deal with science. Cherish her, venerate her, follow her 
methods faithfully and implicitly in their application to all branches 
of human thought; and the future of this people will be greater 
than the past. 

“ Listen to those who would silence and crush her, and I fear our 
children will see the glory of England vanishing like Arthur in the 
mist; they will cry too late the woful cry of Guinever: 

‘It was my duty to have loved the highest ; 


It surely was my profit, bad | known ; 
It would have been my pleasure, had I seen.’” 
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ON BUILDING STONES: THE CAUSES OF THEIR DECAY, AND THE 
MEANS OF PREVENIING IT. 


By Grorce R. BuryeE.t, Esq., C.E., F.G.S., F.S.A., &e. 


Iy a district of so peculiar a nature as that of the environs of Lon- 
don (where clay of a highly plastic description occurs in great abun- 
dance), the style of construction adopted is so markedly charac- 
terised by the use of the local material, bricks, that we, inhabitants 
of London, are apt to forget that other districts are, as it were, com- 
pelled by analogous circumstances, to adopt a style which is 
diametrically opposed to our own. In London, and, indeed, we may 
add in a large majority of our centres of population, bricks are 
habitually cheap and good; stone is rare and expensive ; and it 
thus happens that stone becomes to us an object of luxury, only to 
be employed in monumental structures, or in the decorative parts of 
ordinary houses. In France the contrary rule prevails, as it does 
likewise in some of the cities of Yorkshire and of Scotland; and 
there stone is the common material used in building, and brickwork 
is the exceptional ornament. It has always seemed to me a matter 
of regret that this should be the case, for, beyond question, 
the taste of the London builders has been injuriously affected 
by the small and unbending character of the material they 
habitually employ; whilst the grander and more monumental 
appearance of such towns as Edinburgh, Bradford, Paris, &c., 
may, to a great extent, be attributed to the fact that in 
them large ashlar stone is hatitually employed. But in addition to 
this wsthetical inconvenience arising from the absence of ashlar 
stone as an ordinary material of construction, the builders of such 
towns ax London labour under the more serious one of being less 
acquainted with the nature and properties of stone than are the 
builders of more favoured localities; and we, therefore, find that 
even when the former do resort to the more costly materials, they fre- 
quently employ them under such circumstances, and in such positions, 
as to expose them unnecessarily to danger and decay. Emphatically 
this has been the case of late years with respect to many of the Lon- 
don buildings; and it may. under such circumstances, be desirable 
to dwell for a short time upon the nature of the stones which usually 
appear in our market. and upon the various injurious actions to 
which they are exposed, 

The building stones employed in London are capable of being 
divided. according to their mechanical properties, into two classes— 
namely, those which can only be worked by the pick or by wedges, 
and those whieh can be worked by the mallet and chisel—the latter 
b ing known by the name of freestones, in contradistinction to those 
which d» not work freely. These classes, in their turns, are sus- 
ceptible of numerous subdivisions, such as, in the first class, the 
granites, porphyries, basalts, whinstones, and the countless varieties 
of the plutonic and volcanic formations; the quartz rocks, mica 
schists, gneiss, and the more dense altered quartzose sandstones, the 
quartzose conglomerates, and the grés or agglutinated sandstones of 
the secondary and tertiary strata. The slate rocks, perhaps, might 
be grouped as a sub-class of the stones not workable by the mallet 
and chisel, for they present too decidedly marked a cleaveage to 
allow of their being worked freely, though they are susceptible of 
being sawn, or even worked on the edge, in the same manner as the 
freestones themselves. In the second-class, or the freestones, are 
comprised the marbles, sandstones, limestones (both carbonates and 
sulphates), in all their endless moditications. ‘The bituminous rocks 
furnish materials which may be classed as a sub-variety of the free- 
stones, in an log to the classification of the slate rocks 
in the preceding division. 

Now of the stones above described as being of the first-class, the 
London market consumes large quantities of granite from the Channel 
Islands. Cornwall, and Devonshire, Mount Sorel in Leicestershire. 
Aberdeen and Peterhead in Scotland. The whinstones, basalts, and 
volcanic tufas are hardly ever seen here—unless in the form of the 
pozzolanos and trass, which are occasionally imported from Italy 
and Germany for making artitcial hydraulic cements—whilst the 
quartz rocks and the quartzose sandstones, the mica schists, &c., are 
never used. ‘ihe quartzose conglomerates, such as the Bramley Fall 
stone, are occasionally employed in engineering works, and the 
tertiary grés, or sandstones, of Windsor Forest are used in 
the neighbourhood of Windsor as paving materials for streets 
and stables, just as the grés of Fontainbleau, their geologlcal ana- 
logues, are used in Paris. The advantages offered by the best of 
these various materials consist in their extraordinary hardness, their 
density of texture. their non-absorbent properties, and, generally 
speaking, their powers of resisting atmospheric influences; but the 
whole of this class is exposed to the serious objection that the 
labour upon all its varieties is very costly; and that from the mere 
fact of their being composed of heterogeneous ingredients in the far 
greater number of cases, they are also exposed to the action of 
causes which are able to produce either disintegration, or decomposi- 
tion, of their elements, 

‘lhus, for instance, the Cornish and the Devonshire granites, and 
some of the porphyries and elvans from those counties, frequently 
contain a notable proportion of felspar; and when they are expoved 
to the action of rain-water, containing (as it usually does) carbonic 
acid in solution, that felspar decomy oses, and is then easily removed, 
leaving the quartz and the mica in relief without any cementing 
material tustrations of this mode of decay may be observed in 
parts of Waterloo or London Bridges, or in the granite piers of the 
erypt under the hall of Christ's Hospital; but the process is very 
slow, and it would seem to be subject to some laws not hitherto 
discovered; for the decay of the felspar does not take place aecord- 
ing to any known rules. The more crystalline. in fact, the felspar 
of any of these bodies may be, the more perfectly does it resist the 
decomposing action of the atmos; heric agents; and we shall have 
occasion again to allude to the influence of this mechanical state of 
natural substances upo. their durability. In the meantime it 
may be added, ‘hat in the Bramley Fall and in the analagous 
sto es, the silicious conglomerates, the same phenomena may be 
observed. “The cementing material frequently decomposes, and 
is washed away from the ingredients it naturally held toge- 
ther, and then the latter as certainly fall asunder; or the 
cementing material decays, and in so doing it produces a dan- 
gerous disintegration of the mass. It follows, from these obser- 
vations, that the smaller, and the more uniform in d.mensions, the 
materials of these heterogeneous rocks may be, the greater is the 
probability of their duration, and in the case of granite especially, it 
ts essential to select those descriptions which do not contain large 
crystals of felspar. It is singular that some of the granites of 
Normandy, Brittany, and the North of Spain, present identically the 
same mineralogic 1 peculiarities as the granites of Devon and Corn- 
wall, and they are equally susceptille of decay. The varieties in 
the lithological characteristics of the Bramley Fall stone, end in 
those of the quartzose conglomerates, are still’ more hard to detine 
than even those of the plutonic rocks; in the same quarry, and even 
in the same bed, the qualities of these stones will change within a 
very small distance, and the great irregularities of this description 
of stone form, in fact, the most serious objection to its use. Never- 
theless, when the Bramley Fall or the silicious conglomerates are 
well selected, they are extremely valuable for engineering purposes, 
on account of their hardness, and of their power of resisting crushing 
weights. They yield to atmospheric influence when thesilicious cement 
exists in the form of soluble silica, and is of an amorphous character ; 
if, on the contrary, the cement assume a crystalline character, it 
becomes unattackable even by caustic alkaline solutions, and the 
silicious conglomerates are then as durable as the best descriptions 
of granite themselves. Of the granites which are used in London, 
those obtained from Aberdeen, Peterhead, and Mount Sorel are the 
most valu;ble; but also, on account of their hardness, the most ex- 
They can be obtained of any required dimensions, and are 





pensive. 


capable of receiving any desired form, and thus are admirably 
adapted for the construction of buildings of a simple monumental 
character, designed “ not for an age, but for all time;” their colours 








moreover, are agreeable, especially those of the rose tinted granites of 
Peterhead and Mount Sorel. The best silicious conglomerates used in 
London for building purposes are extracted from the lower members of 
the Yorkshire coal field; their colour, it may be added, is far from 
being as agreeable as that of the good granite, and at times. when 
there is much oxide of iron in the cementing material, the colour of 
the conglomerates becomes unpleasantly foxy. 

For the reason above cited, namely, the difficulty of working the 
first class of stones, the other, or the freestone class, is the one 
most generally used in building operations, the selection of the 
variety employed in any locality being too often only regulated by 
the consideration of its ultimate cost. In London, the freestones 
commonly used may be stated to be as follows :—Amongst the sand- 
stones, the Cragleith, the Dundee, and Arbroath, the Yorkshire 
stones, and the sandstones furnished by the Wealden deposits near 
Tunbridge Wells, or by the subcretaceous formations of the neigh- 
bourhood of Godstone, Maidstone, or Folkestone; amongst the 
magnesian limestones, the Anston and Bolsover stones; amongst the 
carbonates of lime, the Portland, Purbeck, Ketton, Barnack, the 
Caen, Ranville, Aubigny stones, are to be met with in commerce 
without difficulty, whilst it would be easy to increase their number 
by the introduction of the remarkably valuable tertiary limestones 
of the Paris basin. In some localities, even the common chalk 
becomes so indurated as to allow of its being used as a building 
stone; less frequently, it is true, in England than in France, for in 
the valley of the Lower Seine this material is extensively used in 
the best buildings, as at Rouen, Vernon, Louviers, &c. ? dwell a 
little upon this detail of our subject at present, because I am 
convinced that a process for the preservation of building stones, 
which | shall have the honour to bring before your notice, would 
enable us to convert to useful purposes of construction the im- 
mense stores of chalk with which we are surrounded. I would add 
that the sulphates of lime are occasionally used for ornamental pur- 
poses in interiors, but that they are almost invariably so untit to resist 
the action of the atmosphere externally, as only to be of value from 
the fact of their yielding the important material known by the name 
of the “ Plasterof Paris.” The argillaceous limestones do not often 
occur under such conditions as to warrant their use as building 
materials in other than the localities where they are found; and 
this sub-class is only resorted to, for the London market at least, 
for the purpose of obtaining the hydraulic limes of the blue lias, or 
the Roman cements, made from the septaria nodules of the Oxford, 
liassic, or London clays. 

The Cragleith stone, of which the majority of the buildings of Edin- 
burgh are constructed, is occasionally used for foundation or base- 
ment works in the metropolis, or for the execution of staircases ex- 
posed to great traffic, but the hardness (and the consequently high 
price of labour) of this stone, limits its use to such situations. It is ob- 
tained from the carboniferous formations, and is composed of minute 
grains of quartz, with occasional plates of mica, united by a silicious 
cement, containing usually about 98 per cent. of silica, 1 of carbonate 
of lime, and 1 of bituminous and other miscellaneous ingredients. 
The weight of a foot cube of the Cragleith stone is about 146 Ib., 
and it is stated to resist a crushing weight of 5,800 lb. on the inch 
superficial. Generally speaking, the colour is of a greyish white, 
and, in consequence of the density, and the non-absorbent character 
of the material, it retains a clean appearance for a very long time. 
The London atmosphere has very little action upon it. 

The Dundee and Arbroath stones, obtained from the red sandstone 
series, on the eastern coast of Scotland, are sometimes employed in 
London, the former as an ordinary building stone, the latter princi- 
pally as flag pavement. The colour of the Dundee stone hitherto 
brought to London, is rather disagreeable, for it.is of a dark purple 
brown, or a deep oxide of iron tint, but the stone is hard, and re- 
sists weather very satisfactorily ; in consequence of the colour, how- 
ever, this material is never used in ornamental buildings. The 
Arbroath stone is of a denser character than that obtained from 
Dundee, but it is more decidedly “ flaky,” to use a workman’s phrase, 
and it is, therefore, almost exclusively used for the purposes above 
mentioned. Occasionally, however, blocks of the largest dimensions, 
and of very uniform character, are obtained from the Arbroath quar- 
ries, They are hard; they resist weather satisfactorily ; the stone 
is easily worked, and its colour (a light greenish grey) is far from 
being disagreeable. I am not aware of any observations upon the 
specific gravity of this stone, or of the crushing weight it would bear, 
but, judging simply by the eye, I should be disposed to class it in these 
respects with the Yorkshire sandstones, to be noticed hereafter. As 
Arbroath lies immediately upon the sea-board, it is strange that the 
stone from that locality should not be more commonly used in the 
metropolis. 

There are several varieties of the Yorkshire sandstones used in 
London, of which the most generally known are the flagstones from 
the neighbourhood of Halifax and Hudderstield, and the compact 
stones from the neighbourhood of Leeds, commonly called the “ Park 
Springstone.” The normal composition of the whole of this series 

rocks is that of a tine-grained quartzose sand and decomposed 
felspar, with an argillo-silicious cement, and with numerous flakes 
of mica in the planes of stratification ; sometimes the mass is coloured 
by the presence of the oxide or of the silicate of iron, and the colour 
varies from a decided blueish green to a light ferruginous-brown. 
The weight of a foot cube of the paving stone is about 145 lb.; and 
the crushing weight it can support may be considered to be nearly 
equivalent to that of the Cragleith stone, a remark which, by the 
way. may be extended to the Arbroath stone. It is worthy of espe- 
cial notice that although the Yorkshire flags absorb water freely, 
and part with it in as easy a manner, they do not sutfer from the 
action of frost ; it may be because their distinct lamination 
allows the expansion of the water to take place freely in a horizontal 
direction. But when the Yorkshire stones sre used in elevation 
(that is to say, in vertical oe they are not able to resist the 
singular destruction which takes place at the extremity of the zone 
of capillary action in almost all porous stones. They do not in fact, 
to use another workman's phrase, “stand well between wind and 
water,” and should not, therefore, be used in the basements or in 
plinths of buildings immediately in contact with damp earth, or in 
positions to which water has access at irregular intervals. 

The Tunbridge sandstone has been occasionally introduced here, 
but with very unsatisfactory results. No doubt it would be possible 
to select stones from the Wealden deposits of Tunbridge or elsewhere, 
which would resist the action of the atmosphere; but with the ex- 
ception of the limestones of this series of deposits, to be noticed 
hereafter, the materials derived from these beds are of far too 
irregular and too dangerous a character to allow of their being used 
at any distance from the place where they are obtained. 

The sandstones of the subcretaceous rocks are also of a very 
irregular character, and even when of the best quality they are but 
ill qualitied to resist alternations of wet and dryness. Nevertheless, 
the Godstone and Maidstone fire-stones as they are called, are ot 
great value in the arts, on account of their powers of resisting the 
action of tire, through the large quantity of soluble silica they con- 
tain, in connection with a certain proportion of the carbonate of 
lime. When these stones are used for ordinary building purposes 
they require to be kept above the ground, or from the intiuence of 
capillary attraction upon the moisture it may contain, and also to 
be protected from rain by being covered with some impermeable 
material. If these precautions be observed the tirestones do not 
rapidly decay; and in some of the oldest parts of Westminster 
Abbey, or of the Temple Church, specimens of them may still be 
seen in a fair state of preservation. For internal elaborate Gothic 
tracery, the firestones may be advantageously employed, because the 
ease with which they are worked reduces the cost of labour of such 
decorations. The colour a greyish light-green is far from being un- 
pleasant. 

Whilst thus speaking of the subcretaceous building stones, it may 
be as well, even at the risk of a little departure from the strictly 
logical classi: cation according to the nature of the materials, to call 
attention to the Kentish rag, which is now so extensively used in 
the modern revival of medieval architecture. This stone is a lime- 
stone, with a very small proportion of earthy inatters, frequently 





subcrystalline, but ordinarily of a confused texture, the beds from 
which it is obtained varying from about 6 in. to 3 ft. in thickness, 
and the colour varying from a lightish-green to a deep-blue. The 
stone is, when well chosen, very hard and dense; and indeed the 
labour upon it is so expensive that it is very rarely that the rag- 
stone is used for anything but rubble masonry, in districts remote 
from the quarries, It is the custom, at the present day, on account 
of the expense of working this stone. to execute all the moulded or 
decorated parts of churches, &c., in Caen or Bath stone, and even 
to carry up the quoins of those materials, whilst the intervening 
spaces are filled in with the hard rag. In other words, the exposed 
parts of such fashionable specimens of construction are executed of 
soft and yielding materials, whilst the protected parts are executed 
of hard and durable ones. However, the walling thus produced is 
certainly picturesque in its effect ; and if some of the processes for 
the preservation of the softer stones, to be noticed hereafter, be 
applied to the Caen and Bath quoins and copings, or weather- 
tables, there can be no valid objection to the use of the Kentish rag 
in connection with them, on the score of the durability of the work, 
at least. 
(To be continued.) 





KENSINGTON-GARDENS.—To the announcements already made as 
to the progress of the works in the new garden of the Horticultural 
Society at Kensington-gore, we (Gurdeners’ Chronicle) can now add 
that a general design by Mr. Nesfield has been accepted, and only 
remains to have the details filled in. Plans of a main entrance on 
the south-east and offices for the transaction of business have been 
approved, and the work will be contracted for in a few days. The 
arrangements of the great conservatory are under consideration, its 
cost, it is hoped, not exceeding £15,000. Mr. Eyles has been ex- 
amining some fine young lime-trees in the west of England, with a 
view to their removal to Kensington. 


Tue AtTLantic TELEGRAPH ScHEME.—An effort is being made 
to raise £20,000, with a view to making an attempt, about May 
next, to take up and restore to working order the injured portions of 
the cable, lying respectively off the Irish and Newtoundland coasts. 
Recent investigations encourage the hope of success, provided the 
weather be propitious. Operations will be commenced at New- 
foundland, it being believed that the fault exists within three or 
four miles from that coast, and that the expense there will not 
exceed a sum of £2,000, which would be amply covered by the 
recovery of even a portion of the cable. The second fault is 
believed to be situate at a distance of not more than 180 or 200 
miles (length of cable) from Valencia, instead of 270 miles, as pre- 
viously supposed. ‘The actual distance from the shore to the point 
in question is presumed to be only about 160 miles. It is proposed 
to manufacture a new cable about 100 miles long, and to splice it on 
to the part where the main fault exists, previously ascertaining that a 
perfect communication exists with the shore. Even should the 
expedition not succeed in its main object of making the cable speak 
again, a large quantity of the old cable may be recovered. In the 
event of failure, the cable will be sold. 


Messrs. Tucker AND Sons’ NEW PREMISES, OXFORD-STREET.— 
We have during the last year noticed the re-fronting of several of 
the houses in Oxford-street. Another has now to be added to the 
list. Messrs. Tucker and Son, the gas-engineers and lamp-makers, 
of the Strand — femple Bar), and Essex Works, following in the 
steps of other large manufacturers who supply the consumer direct, 
have just opened an extensive branch establishment in Oxford-street, 
immediately opposite the entrance to Dean-street, have re-fronted 
the house, and effected extensive alterations. This establishment 
will atford great convenience to architects and others who have 
hitherto had either to make inquiries all over the metropolis to find 
gas-lit'ings and lamps suitable to a particular style of building they 
may have in hand, or else to have patterns modelled at a great cost. 
ln Messrs Tucker’s establishment they will tind examples founded on 
Assyrian, Grecian, Roman, Byzantine, Saracenic, Medieval, Re- 
naissance, Elizabethan, Italian, and modern designs, carefully selected, 
under one roof, while they can at the same time acquire every in- 
formation respecting the construction and working of plant 
for the manufacture of gas, as generally applied to all kinds 
of buildings, whether ecclesiastical or secular. The firm have 
constructed a testing-room, which is fitted up with a gra- 
duated gas-holder, experimental meter, float, and photometer, so that 
every article for the combustion, increase, or control of gaslight may 
be practically and scientincally tried, and which is placed at the dis- 
posal of those de-irous of investigating the science of gas-lighting, 
which may even now be said to be in its infancy. The whole of the 
premises, from the basement to the roof, are appropriated entirely to 
the gas engineering branch of their business, and Messrs. Tucker 
having established themselves as manufacturers of gasworks, for 
the lighting of mansions or isolated buildings, as well as for towns 
and villages, werd will here carry out, not only the interior lighting 
of residences, halls, &c., but also the erection of works for tie manu- 
facture of gas, so that the entire requirements for gas lighting, from 
the retort to the burner, will be supplied by them. On the base 
ment a small workshop is titted for the execution of repairs, &c., the 
factory being kept distinct and apart from this new establish- 
ment. The first-floor show room is appropriated to small goods, 
such as Tucker and Sons’ cottage gas-tittings, of which the firm 
displays a large assortment ; whilst the lofiy and well-pro- 
portioned upper show-room (which has been formed by entirely 
removing one tloor and throwing the two upper floors into one) 
is devoted to large chandeliers, church furniture, &c., of every 
variety, and of the most costly and valuable description. 
The jceiling of the upper show-room is entirely new. It is 
formed into panels by cross-beams, with chamfered angles, and 
pendants at the intersections. The ends of the beams are supported 
by perforated or open trusses. An extra flight of stairs leads from 
the top-landing on to the rcof, where arrangements are made for the 
exhibition of any new invention in lighting, such as Colonel the 
Hon. W. E. Fitzmaurice’s oxy-oletiant light, for the working of 
which valuable patent a company has just been formed. The grand 
staircase, which occupies the entire width of the premises, has some 
novelties of construction worthy of note. It is ceiled with panels of 
embossed glass, laid loose on perforated zine bands for ventilation. 
I'he walls of the rooms are all tinted in a warm grey; the frst time 
we recollect seeing this colour used. and well it shows up the gilt 
and ornamental objects which fill them. ‘The whole of the premises 
are heated by hot-water, so that the system which Messrs. Tucker 
and Sons have adopted and carry out may be seen best in operation. 
lhe pipes are laid in rows on each floor, and encased ornamentally. 
he furnace and boiler are on the basement, and the pipes pass up an 
old flue to the different floors and roof. By adopting a pipe of some- 
thing like 3 in. in diameter, the heat in the pipes never gets beyond 
200 degrees, and thus the unpleasant sensation is avoided which 
springs from the absorption of the moisture by the greater heat of 
small pipes. The expense of heating the whole house, we are told, 
will not exceed 6d. a day. A throttle valve in the bisement 
regulates the heat as may be required. Externally the shop is com- 
posed of delicate columnar sash-bars, with incised spirals, orna- 
mental caps, and rounded corners. Above the shop there is @ triple 
window divided by bronzed iron columns, two deep, with enriched 
capitals, They support stone arches, with carved foliage in the 
spandrels. Over them is a highly decorated {cornice carried by 
trusses and pilasters at either side of the triple group of windows. 
A panel connects this window with the one above it, which is like- 
wise triple arched, the central compartment being somewhat higher 
than the side ones. A mass of well-designed foliated ornament 15 
; laced above it, and connects the several arches aud spandrels. The 
whole is crowned by a trussed cornice and a balustrade, running in 
a line with that of the adjoining house. The whole of the windows 
are tilled with plate glass. The front is a very agreeable departure 
from the customary street house, and though small, is no less credit- 
able to the architects, Messrs. Banks and Barry. ‘The contractors 
were Messrs. Lucas.—Building News. 
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LAUNCH OF THE IRISH MAIL PACKET 
LEINSTER. 


Trus vessel, one of the new steamers intended for the more rapid 
conveyance of the mails between Holyhead and Kingstown, and 
which, during course of construction, have attracted considerable 
attention in ship-building circles, was lauuched on Tuesday from the 
puilding-yard of Messr-. Samuda Brothers, the eminent iron ship- 
builders of Poplar; she was named the Leinster, and is remarkable, 
not only from her large size and great power, but also from the 
strength of her construction and her beautiful form. Her dimen- 
sions are as follows :— 
Fe t. 
Length between perpendiculars .. .. «2 «2 «+ «+ 330 
Length over all - 6 o #6 6c ob «2c 49 40 350 
Breadth of beam .. .. se os oe ce co oe of oe 35 
SNE is. Hs, ee a ase oe ll 
Tonnage .. .. «+ eo. 2,000 

She will be propelled by oscillating engines of 700 nominal power, 
constructed by Messrs. Ravenhill, Salkeld, and Co. 

It will be seen that this vessel's proportions are adapted for a far 
higher rate of speed than that usually attained by sea-going steamers. 
When the mails and passengers are carried by these packets, and 
with such acceleration as the railway can give to the trains, the 
distance from London to Dublin will be accomplished in 11 hours. 

The Leinster is divided into ten compartments by nine iron bulk- 
heads Two of these bulkheads are in the engine-room separating 
the engine from the boiler spaces; the total length of engine-room 
is 100 ft -; 22 ft.in the middle being apportioned to the machinery, 
and the remaining 84 ft. is devoted to the boilers, of which there are 
eight. This number is requisite in order to generate the great 
quantity of steam required to work the engines at the power neces- 
sary for so high a rate of speed. Four of these boilers are to be 
placed forward of, and four abaft of the engines, and are to be arranged 
with their backs against the sides of the vessel so as to allow the 
furnaces (40 in number) to be stoked from the middle line. The 
coal will be carried between and over the engines. By the mode 
adopted in the distribution of the materials in this vessel the greatest 
amount of strength has been secured, and much attention has evi- 
dently been given to the subject of continuous longitudinal strength 
in order that the long and very sharp ends might be adequately 
supported. 

‘The bottom is strengthened by seven lines of keelsons running 
right fore and aft the vessel in unbroken lincs; the centre one 
consists of plate angle-iron and hammered bars, arranged to form 
the keel and keelson in one, making a deep girder of the strongest 
form, similar in plan to that adopted by the tirm in the vessels built 
by them for the Peninsular and Oriental Steam Navigation Com- 
pany. The sides of the vessel are stillened by a strong box girder 
carried the whole length of the ship. But a leading feature in this 
steamer is the care to obtain a more than usual amount of longi- 
tudinal strength at the top-sides and on the deck. At the gunwale 
we find an eluborate arrangement for fastening the ends of the beams 
securely, consisting of a three-sided box-girder running throughout 
the entire length of the vessel. ‘The fourth side is left open for the 
admission of the beams, which are attached to it securely. The 
beams themselves are strapped together by broad plates running 
longitudinally and diagonally. The bulwarks throughout are 
constructed of plate iron, and secured to angle-iron stanchions. 
The whole of the sponson-beams, sponson-rims, &c., are of iron, 
and the insides of the paddle-boxes and sponson-houses are 
of the same material, and are so constructed as to form a strong 
girder extending along the midship portion of the vessel for a dis- 
tance of 100 ft., adding much longitudinal rigidity; between these 
two girders is erected a platform upwards of 59 ft. long, supported 
by beams fastened in the manner adopted with the main-deck 
beams; this platform will be used for the purposes of promenade, 
look-out, and for disembarkment. The whole of the work for these 
girders, as well as that for the engine-bearers, headstock beams, 
outer bearings, &c., has been constructed of large scantling. The 
arrangements for the accommodation of the passengers are of the 
most complete description. The principal saloon is 70 ft. long by 
18 ft. wide, and remarkably lofty, being 9 ft. 6 in. in height; ad- 
joining it is a ladies’ saloon. Both of these saloons will be hand- 
somely decorated. ‘Ihe staircases leading to them are inclosed in a 
deck house ; this house also contains cabins for captain and Admiralty 
~~ There is well-ventilated second-class accommodation for- 
wa 


Loss or THE STEAMSHIP HuNGARIAN.—The steamship Hungarian, 
belonging to the Liverpool and Montreal Steamship Company, went 
ashore at Cape Ledge, Nova Scotia, on the morning of 20th February. 
The ship and all on board were lost. The crew numbered 80, and 
the passengers 125, making a total loss of 205 lives. 

Tue Propie’s Patace at Muswe.t-nHiLu.—A definitive pro- 
spectus has been issued of the Great Northern Palace Company, 
with a capital of £600,000, of which £400.000 will be in £10 shares, 
and the remainder in debentures. The promoters point out that the 
population of the north side of London is more than 1,500,000; that 
the building will be directly accessible from a station of the Great 
Northern line, without the fatigue of a long ascent; and that the 
estate, which consists of about 450 acres, will admit of 300 acres 
being let on lease, or sold for the erection of villas. 


Tue Barrosa Steam Corvetre.—The Barrosa, intended to carry 
twenty-one guns, and constructed on the same principle as the Jason, 
recently launched at Devonport, will be launched to-morrow at 
Woolwich. She will be floated round to the fitting-basin imme- 
diately afterwards to receive her engines, of 400-horse power, and, 
from her peculiarly sharp build, she is expected to have unusual 
speed. Her principal dimensions are:—Length between perpendi- 
culars, 225 ft.; ditto of keel for tonnage, 179 ft. 7} in.; breadth 
extreme, 40 ft. 8 in. ; ditto for tonnage, 40 ft. 4 in.; ditto moulded, 
39 ft. 8 in.; depth in hold, 24 ft. 2 in. ; burden in tons, 1,623 43-94. 

THE ASSOCIATION FOR THE PREVENTION OF STEAM-BOILER 
Exptosions, &c.—The monthly meeting of the Committee of 
Management of this association was held on Tuesday last, at the 
offices of the association, when the Chief Inspector, Mr. H. W. 
Harman, C.E., presented his report, from which we have been 
furnished with the following extracts:—“* We have made, during 
the past month, 165 visits, and examined 462 boilers and 383 
engines. Of these, 524 boilers have been externally, 20 internally, 
and 18 thoroughly examined. Twenty-two cylinders have been 
indicated at ordinary visits. The principal defects met with this 
month are as follows:—Fractures, 8 (1 dangerous); corrosions, 15 
(1 dangerous); safety-valves out of order, 30 (2 dangerous) ; water- 
Gauges ditto, 16; pressure-gauges ditto, 4; blow-otf cocks ditto, 7; 
fusible plugs ditto, 7; furnaces out of shape, 18 (3 dangerous) ; 
feed apparatus out of order, 2. Thirteen boilers were without 
blown-otf cocks, 68 without back-pressure valves, 53 without glass 
Water-gauges, and 24 without pressure-gauges. The remaining 
defects are of the usual character, and do not require any special 
remark. It will be seen that there are a large number of boilers at 
work without gauges, back-pressure valves, or blow-off cocks. 

aving frequently drawn attention to the necessity of providing 
every boiler with necessary appliances for ensuring safety, I can 
only add to former statements by asserting that I do not consider 
boilers of any description in perfectly safe working condition that 
are wanting in the fitments alluded to. I take the same view of all 
furnaces ‘out of shape,’ arising from whatever cause. Any 
divergence from the true circular form must entail weakness. All 
oval furnaces or flues should be stiffened or stayed in the direction of 

it resistance or removal altogether; and although I am aware, 
ues that have become overheated, and have come down, as it is 
ed, have been worked for some considerable time without an 
accident occurring, yet no sane person would follow such an 
example, or hazard a repetition of so dangerous a practice. And as 
are boilers at work in the condition I have described, I take 

this renewed opportunity of pronouncing all such in an unsafe state.’ 





THE INSTITUTION OF NAVAL ARCHITECTS. 


Tue meetings held last week by the Institution of Nava! Architects 
were not only eminently successful in so far as the general objects of 
the Institution are concerned, but were also attended by one very 
important result which the public will learn with satisfaction. It is 


well known among shipbuilders and shipowners that “ Lloyd's | 


Rules” have been very widely denounced as a great hindrance to 
improvements in shipbuilding, owing to the fact that no shipbuilder 
is at liberty to depart from them unless he forfeit all claim to the 
registration of his ship in Lloyd's list, without which merchants will 
not venture their cargoes in them. How this ditliculty was to be 
removed has been a matter of grave but fruitless consideration, 
because, while on the one hand the existence of some well-detined 
rules was absolutely necessary, on the other it was practically im- 
possible for Lloyd’s surveyors to keep pace with the rapid disposition 
to improve evinced by modern shipbuilders. At the late meetings 
of the Institution of Naval Architects this subject was brought 
forward on two successive days, in papers read by Mr. Grantham 
and Mr. W. Fairbairn, F.R.S., both of whom stigmatised * Lloyd's 
rules” as obstructive and injurious to the public. An amicable 
discussion followed the reading of these papers, in which Mr. James 
Martin, and Mr. J. T. Ritchie, Lloyd’s two chief surveyors, took 
part. After disclaiming all disposition to obstruct the progress of 
the art, they frankly undertook to co-operate in all reasonable ways 
with the Institution of Naval Architects (of which, indeed, they are 
otlicers), with a view to the continual improvement of the art of 
shipbuilding. Thus a most serious question has been settled to the 
manifest advantage of the public, for while every real improvement 
of our passenger and merchant ships that may be suggested will be 
guaranteed aguinst obstruction, no countenance will, of course, be 
shown to any injurious change by the practical shiphuilders who 
compose the Institution. ‘This single result will amply repay all 
the pains taken in the establishment of the Institution of Naval 
Architects. 

We are informed by the secretary that an abstract report of last 
week's proceedings is in course of preparation, and will be forwarded 
to us for publication as soon as possible. 





COAL PRODUCE OF GREAT BRITAIN. 
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The figures in the first, second, and third columns are deduced from 
geological works and maps of the coal formation ; and the figures in 
the fourth and sixth columns are supplied from Mr. Greenwell’s 
tables, whose arrangement of the district is here followed. 

It results from this table that the coal districts of England 
already discovered would supply the present annual consumption 
for 4,000 years, but there is a drawback which it is proper to 
mention. In “getting” the coal a large quantity is necessarily 
wasted, abandoned, or left standing, owing to minute breakages, 
the narrowness of the veins or seams, the necessary supports to the 
roofs of the mines, and also impure quality, and other commercial 
imperfections. If, therefore, the sum of these parts be taken at one- 
fourth of the whole, then there will remain only three-fourths of 
extractable coal, or what amounts to the same thing in this 
question, the English coal is only sufficient for three-fourths of 4,000 
i.e. 3,000 years. Now, it is not to be supposed that the present 
consumption will remain stationary, as our mills, factories, 
dwellings, steam boats, locomotives, and shipments for our use all 
over the world are yearly increasing, and added to this, it is sup- 
posed that our new commercial relations with France and other 
nations hereafter will create a vast demand. In consequence of 
all this it is fair to suppose an increased consumption of one-third 
more coal than at present; from which it will follow, that the 
probable duration of English coal will be reduced to (three-fourths 
of 3,000) 2,250 years. This, then, is the prospect of our coal fields, 
without taking any account of the Scotch and Irish beds, which 
already supply upwards of 9,000,000 tons yearly. Yet it may be 
shown that, taking them as subject to the same law of diminution 
as the English, they will endure equally as long. 

The conclusion then is, that, with an immense increase in our con- 
sumption, without having to appeal to the fields of the new world 
or elsewhere, we need dread no loss to our commercial pros- 
perity proceeding from the want of coal for upwards of 2,000 years 
to come. 


Tue Enorisn Coau-Fietps. — Mr. D. T. Ansted writes to the 
Times to point out that our coals must last 350 years, at least, at the 
present rate of consumption. We have, he says, 6,000 square miles 
of coal-fields. ‘ Now, as an acre contains 4,400 square yards, and a 
cubic yard of solid coal weighs nearly one ton, there thus appears to 
be 24,200 tons of coal per acre of coal lands on a general average, 
bnt as a large quaniity of coal in every coal-tield is, from various 
causes, not obtainable, and another large part is lost by the ordinary 
mode of extraction, we cannot calculate on more than one-third of 
this, say 8,000 tons per acre, as the quantity that can be removed 
and sold. This would give about 5,000,000 tons of coal for every 
square mile of coal lands. The annual consumption of coal at 
present in England cannot be less than 80,000,000 tons, so that we 
are now exhausting about sixteen square miles of our coal lands each 
year. Estimating the area of coal lands at 6,000 square miles, this 
would give a duration of rather more than 350 years.” 


SurerveateD Sream iy America.—Mr. John H. Churchill, of 
Cambridge, England, last evening read a paper on ‘‘ Superheated 
Steam,” before the Polytechnic Association of the American Institute. 
He traced the history of the application of “dry steam” to all 
kinds of manufactures in which it has been employed as a direct 
agent—the dissolving of bones, the forming of paper pulp from 
straw, the distillation of oils, the manufacture of paraffine, and its 
uses in metallurgy, desiccation, charring gunpowder, &c. He 
enlarged upon the economical and sanitary advantages of super- 
heated steam over steam which has only the heat and power gene- 
rated in its production, dwelt upon the rapidity and completeness of 
its operations, and indicated the direction of future experiments 
with it. Several practical engineers who were present examined the 
subject, eed that superheated steam was a superior working 
agent, and pointed out the analogy between it and the motive power 
of caloric engines. It was stated that the economy of using dry 
steam was ascertained by actual experiments to be equal to a saving 
of about 30 per cent. It was resolved that the subject should be 
considered further at the next meeting.—New York Times. 


NOTES AND MEMORANDA. 


Tne population of Victoria numbers 334,110 males to only 191,257 
females. 





| Iris impossible to pass the flame of ordinary fuel through a tubo 
| of any length. 

Raw white of egg, swallowed in profusion, is the best antidote for 
corrosive sublimate. 


Tue browning process, in the manufacture of the Entield rifle 
occupies four weeks 

Tue cost of the Boyne Viaduct, on the Dublin and Belfast 
Junction Railway, was £140,000. 


Mr. Wurrworrn has fired, from a hexagonally bored 24-pound 
howitzer, shells of ten diameters in length. 


Or the cost of the Thames Tunnel, no less than £370,000 are still 
owing from the Tunnel Company to the Government. 


Ix 1803, Mr. Woolf patented a water-tube boiler, having eight 
horizontal tubes, which was extensively used in Cornwall. 


On several of the American railways slices of fat salted pork are 
packed in the axle-boxes, and no other lubricating material is used. 


The bells of the ornamental clocks made in Paris, have been found 
by analysis to contain 72 parts of copper, 26°56 of tin, and 1-44 of 
iron. 

Trevirnick’s original locomotive was exhibited, on Saturday 
evening last, at the conversazione of the Royal Society, in Burlington 
llouse, 

RaILway carriages, having one loose wheel on each axle, have 
been run successfully, at high speeds, for considerable periods of 
time, 

Tut engine Novelty, constructed by Messrs. Braithwaite and 
Ericsson, for the Liverpool and Manchester trial, had wheels loose on 
the axle. 

Mr. Farrparrn has found that some iron ships, built a few years 
ago, would, if suspended amidships, as on a sharp reef, break by 
their own weight. 

In his later works of bridge construction, Mr. Stephenson aban- 
doned the cellular system originally adopted in the Conway and 
Britannia Bridges. 

Summers and Ogles’ steam carriages, constructed prior to the 
Rocket locomotive, had vertical tubes through which the heated air 
passed to the smoke-box. 


Some of the locomotives constructed by George Stephenson, for 
the Stockton and Darlington liue, before the Rocket was com- 
menced, weighed 12 tons. 

On the recent trial of the Bacchante the temperature in the stoke- 
hole was 113 deg.—a fact which is a disgraceful reflection on our 
whole system of boiler engineering. 


Tue cost of the Saltash Viaduct of the Cornwall Railway, some 
time since stated at £250,000, has been oflicially announced by the 
directors of the company as under £225,000, 


Proressoxn Roprssoy’s rule for estimating the strength of 
cordage is to square the circu nference of the rope in inches, and 
take one-fifth of the number for the weight in tons which the rope 
will bear. 


An alloy of 100 of copper to 14 of tin is said by M. Dussoussy to 
furnish tools which, hardened and sharpened in the manner of the 
ancients, afford an edge nearly equal to that of steel. ‘This, however, 
is very doubtful. 


A LocoMOTIVE ENGINE, constructed by George Stephenson, was 
placed on the Liverpool and Manchester line in the early part of 
1829, before the advent of the Rocket. The first engine was ordered 
before 27th March, 1828. 

In casting long hollow columns great care is requisite to keep the 
core exactly in the centre of the mould. One of the iron pillars of 
the Pemberton Mill was found, after the fall of that stracture, to 
be only one-sixteenth inch thick upon one side. 


Tue old engine, Rocket, sold by the Liverpool and Mantvhester 
Company in 1537, was afterwards run for some time upon the Midge- 
holme Railway, and attained a speed, on one occasion, of 6V miles an 
hour, making upwards of 4 miles in 44 minutes. 

In tinning copper, it is first cleaned with Istone, and then 
heated and rubbed over with sal-ammoniac. The tin, mixed with 
powdered resin, is then placed on the copper, which is made so hot 
as to melt the tin, and to allow of its being spread over the surface 
with a pad of tow. 


A cast-sT®KL shaft, made by Fred. Krupp, of Essen, Rhenish 
Prussia, was 30 ft. long and 10 in. in diameter. It is now in use on 
a French steamer. The same maker has produced a single piece of 
steel weighing 20,000 1b., or twice the weight of that seni by him to 
the Paris .xhibition. 


Tne coaches employed between Geelong and Ballarat are drawn 
by six horses, and carry from 35 to 40 passengers, making the run 
in six hours and a quarter. A new eight horse coach on the same 
route has accommodation for 60 passengers, and one on the Castle- 
maine road carries 00. 





SiLver’s marine governor has four balls, equally balanced upon a 
common centre, and will work in any position of the ship. Mr, 
Brunel's governor on the Great Eastern has four balls, but they are 
so arranged that they have no advantage over the old governor 
with two balls, working in the ordinary manner. 


Tue captains in the West India Royal Mail service were formerly 
paid by per centages on the traffic, but they are now paid regular 
salaries; those of the Atlaniic packets £1,000 per annum; of the 
Brazil packets £900 ; aud of the inter-colonial packets £800 a year 
after six years’ service, and £600 previous to that time. The late 
Captain tiarrison, of the Great Kastern, received a salary of £1,500, 


Tue Niagara river, between lakes Erie and Ontario, is 35} miles 
long. In a distance of 20 miles, from Lake Erie to the rapids, the 
total fall is 15 ft. The rapids, 14 miles long, fall 51 ft.; the great 
cataract is 162 ft. high ; and from the Falls to Lewiston the descent 
in 7 niles is no less than 102 ft In the next 7 miles, to Lake 
Ontario, the fall is 2 ft., making the total fall of the river 334 ft. 


Mr. Tuompson’s process of purifying copper consists in meltin 
100 parts of that metal with 10 parts of copper scales (black oxide) 
along with 10 parts of ground bottle glass. After the copper has 
been kept in fusion for half an hour, it is found, perfectly pure, at 
the bottom of the crucivle. Perfectly pure copper bas been thus 
obtained from brass, bell-metal, gun-metal, &c., containing from 
4 to 00 per cent. of iron, lead, antimony, bismuth, arsenic, &c, 


Tne Liverpool and Manchester Railway was publicly opened on 
the 15th of September, 1830. ‘Ihe engines were started from Liver- 

901 on that day in the following order :—The Northumbrian, driven 
p George Stephenson; the Phoenix, by Robert Stephenson; the 
North Star, by Robert Stephenson, senior (brother ef George); the 
Rocket, by Joseph Locke; the Dart, by Thomas L. Gooch; the 
Comet, by William Allcard; the Arrow, by Frederick Swanwick ; 
and the Meteor, by Anthony Harding. 


Tue longest railway turning bridge in the world is at Peoria, 
Illinois, U.S. The total length of the timber trussed frame is 290 ft. ; 
the central pier is 31 ft. in diameter; and the clear water-way, on 
each side, 127 ft. This bridge weighs 300 tons, and is opened by 
two men in three minutes. Another turning bridge across the 
Illinois river, at the same place, is 293 ft. long. This, however, is 
a highway bridge only. The railway turning bridges at Nashville, 
Tennessee, U.S., and over the Mississippi river at k Island, are 
each 280 ft. long. 
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WATKINS AND PUGH’S LUBRICATING 
WHEEL 


PATENT DATED 51H Jury, 1859. 


Fie. 1 represents a side elevation of a cast-iron railway wheel con- 
structed according to the invention of John Watkins and James 
Pugh, of Aberdare; Fig. 2 is a horizontal section taken along the 
line 1—2, and showing the lid or cover of the grease box, and mode 
of securing the same in its place; and Fig. 3 is a vertical section of 
the wheel taken through the centre of the grease box. 








A is the boss of the wheel, having a grease box B cast in one 
piece therewith, the interior of this grease box communicating with 
the axle journal by means of the slit C. A tight-titting lid or cover 
D, composed of wood or other suitable material, is adapted in 
grooves or otherwise to the top of the grease box, for the purpose of 
preventing the escape of the lubricant, and excluding grits and 
foreign matter. E, fs are springs, which, if found desirable, may 
be fitted to the lid or cover, and take into notches in the grease box, 
whereby the lid is prevented from becoming accidentally displaced. 
In the case of wooden wheels the grease box will be made separately, 
and will be secured to the boss, hub, or nave, in any convenient 
manner, and in the case of wheels with arms of wood and boss or 
hub of metal, the grease box will be cast or formed in one piece 
with the boss or hub. These grease boxes may also be cemented, 
rivetted, or secured to the bosses of metal wheels or pulleys con- 
structed in the ordinary manner. 





New Sreamsuiy ARRANGEMENTS IN AmEnIcA.—The Pacific 
Mail Steamship Company, running steamships between Panama and 
San Francisco, and Mr. Vanderbilt, have consolidated their interests. 
Mr. Vanderbilt, who owns twenty-two ocean steam-vessels, some of 
which are of great size, has heretofore opposed the Pacitic Company 
with all the weight of his great resources. Seventy per cent. of the 
gross receipts of the trade to the Pacific go to the old Mail Company, 
furnishing the steam force on the Pacitic side, and the other 30 per 
cent. to the Vanderbilt and Roberts’ Company, obligating them- 
selves to furnish an equally etticient steam force for the Atlantic 
service tri-monthly. The Collins steamers, belonging jointly to the 
Pacific and !’anama Companies, are thus relieved from the Aspin- 
wall route, as soon as all the details of the new arrangement are 
completed, and will again, most likely, be placed in the European 
service, between Southampton and New York; but without imme- 
diate change of ownership. ‘The Vanderbilt steamers on the Pacitic 
side, exclusive of the new boat, the Champion, are taken into the 
Pacific fleet, and Vanderb'lt himself becomes a permanent stock- 
holder in the concern to the extent of half a million of dollars, or 
5,000 shares at par value. The Collins steamships, which are to be 
run between Southampton and New York, comprise the Adriatic, 
the largest steamship in the world, excepting the Great Eastern, the 
Atlantic, and the Baltic. 


Fatmoutn Docks.—The foundation stone of the docks and the 
Prince of Wales’ breakwater, to be erected under Pendennis, was 
Jaid on Tuesday, by Viscount Falmouth, with great ceremony. The 
half-yearly meeting of shareholders took place at eleven o'clock, 
and occupied about an hour, and at noon all the parties included in 
the programme assembled on the moor, when the procession was 
formed and proceeded to the site. 1t consisted of the ic body 
of the county and the Odd Fellows, who were in full costume, the 
workmen of the granite quarries, the officers and crew of her 
Majesty's ship Rus-ell, the officers and a detachment of the Fife- 
shire Artillery Militia, the children of the various charity and 
Sunday schools (1,200 in all), the officers and men of the coastguard, 
the mayors of Truro, Penryn, and Falmouth, attended by their 
serjeants-at-mace and corporate bodies, Lord Falmou:h and the 
directors of the company Gadiading Mr. Samuel Gurney, M.I’. for 
the borough), the shareholders in the undertaking, and the directors, 
secretary, resident engineer, and staff of the Cornwall Railway ; 
also the engineer of the Dock Company, Mr. J. Abernetay, and a 
great number of gentlemen from all parts of the county. This pro- 
cession, which occupied more than a mile in length, was accom- 
panied by three bands, and the shops of the town being shut, a 
perfect holiday prevailed. ‘The foe formalities, deposit of muni- 
ments, and other ceremonies, having been carried out in true 
masonic style, and Lord Falmouth having most appropriately ad- 
dressed the directors of the company on the auspicious commence- 
ment of the great undertaking, the silver trowel, expressly ordered 
for the occasion, and suitably inscribed, was presented to his lord- 
ship, the stone, 5} tons in weight, was then laid, and the entire 
party returned in the same order to the town, the original intention 
of dining under a marquee being abandoned in consequence of the 
unsettled state of the weather in the morning, but which fortunately 
cleared away by noon, and added greatly to the successful result of 
the day. The entire company who were invited then assembled in 
two spacious warehouses on the north quay, which were emptied 
and improvised for the occasion, and sat down to a sumptuous repast 
provided by the company. At least 500 persons, ladies and gentle- 
men, were present, including Viscount and Lady Falmouth and 
their family and friends. Mr. Robert R. Broad, one of the directors, 
occupied the chair, and a great variety of loyal and other toasts 
were given and responded to. In the evening, tireworks and other 
entertainments brought the day to a close without accident or alloy 
of any kind. F ’ 











WILLARD’S COAL- 


OIL APPARATUS. 


PATENT DATED 251A JuLy, 1859. 
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Fic. 1 is a view of the front end of a coal-oil distilling apparatus, as 
arranged according to the invention of Franklin W. Willard, of New 
York; Fig. 2 is a view of the rear end, and Fig. 3 is a longitudinal 
vertical section, taken through the centre of the retort. a, a, repre- 
sents a cylindrical retort set in brickwork, b, 6, leaving a flue space 
or chamber c, c, entirely around the retort, through which chamber 
the flame and products of combustion from the fire-place e, e, circu- 
late and make their escape at the chimney d. The retort a, a, has 
for its rear bearing or journal a hollow shaft f, the front end being 
supported by two friction rollers g, g, Fig. 1. The retort has a ro- 
tatory motion imparted to it by means of a large gear wheel A, on 
the shaft f, engaging with a worm or endless screw i, on a horizontal 
shaft 4, or in any other suitable and convenient manner. The retort 
a is filled with a charge of coal, and is exposed, while revolving, to 
a temperature of about 850 deg. Fah., and the oily vapours that are 
evolved escape through the hollow shaft /, and are conducted into 
any proper condensing apparatus. In order to prevent the escape of | 
heat from the retort, and also to prevent the ends of the retort from 
being destroyed by the action of the fire, double heads / and p are | 
used, the space between the ends of the retort and the extra Sends 
being tilled with clay, or other non-conductor of heat, braces or 
studs m, m, being used to prevent the springing or warping of the 
parts, as shown in the sectional view, Fig. 3. 

To obviate the liability of clogging the strainer n, n, of the hollow 
shaft f with particles of coal, the inventor has adopted the following 
arrangement of parts:—To the rear false head p is hung, by a short 
shaft or stud g, a circular plate 7, provided with a flange or 
lip s, and having a central aperture larger than the end of the shaft g. 
While the head p and its shaft q revolves with the retort, the plate r 
remains stationary and in contact with the bottom of the retort, and 
thus prevents the coal or other substance which occupies the lower 
portion of the retort from passing into the hollow shaft f, as will be 
readily understood without further explanation. It will be evident 
that it will be necessary to construct both the false head p and the 
eccentric plate r in sections, in order that they may be introduced 
either through the man hole, or through the door of the retort. 





HNARFIELD’S CAPSTANS. 


PATENT DATED 18TH JuLy, 1859. 








Tuts invention, by William H. Harfield, of Fenchurch-street, City, 
comprises improvements in apparatus employed in getting ships’ 
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and fitted with a chain-flange, such as is commonly made use of on 
capstans for working with chain-cables. Fig. 2 is a horizontal 
section. Round the capstan there passes a chain-messenger a, which 
also passes round the guide-pulleys 6, 6. The ends of the messenger- 


| chain may be connected by a steel shackle, such as is shown in side 
| view at Fig. 3; this shackle is made in two parts c and d; on the 


part ¢ at cla dovetailed projection is formed, which fits a corre- 
sponding recess ia the part d; at their other ends the parts c and d 
are both formed with recesses, and the double dovetail key e is driven 
in between the two parts, and serves to hold them tightly together ; 


J is a pin passing through the centre portion of the shackle, to 


prevent the parts ec andd moving laterally ; 7! is a small locking- 
In place of this arrangement the 
ends of the messenger-chain may be connected by means of a pair of 
shackles made to reave through each other, in place of by a single 
shackle as is usually employed for shackling-chains; by using a 
pair of shackles the use of enlarged links at the end of each length 
of chain is avoided, as such enlarged links are required when a single 
shackle is employed, in order that the curved part of the shackle 
may be able to pass through the link; but when a pair of shackles 
are employed, the pin of each shackle passes through links of the 
chain, and the curved part of one shackle is rove through the curved 
part of the other shackle; the shackles are made of the same length 
as the links of the chain, so that they may pass freely round the 
capstan. This arrangement is shown at Fig. 4, and also as applied 
to the chain-messenger in Fig. 2. In some cases the patentee em- 
ploys, in place of a pair of shackles, a double shackle having a pin 
at each end to pass through the links of the chain. A double shackle 
of this description is shown at Fig. 5. 

These methods of shackling are applicable to other chains as well 
as to messenger-chains, and it will be seen that if a chain breaks it 
may thus be shackled up at any point in its length; whereas, with 
ordinary shackles, it is only at the enlarged links that shackles equal 
in strength to the chain can be introduced. In order to connect the 
chain-cable of the anchor to the messerger-chain, in place of em- 
ploying rope-lashings, as is usual, the patentee makes use of a pair 
of claws, one of the claws fits on to the messenger-chain, and the 
other on to the chain-cable; these claws are each furnished with a 
projecting pin, and by lashing the pins of the two claws together, 
the chain-cable is connected to the messenger much more con- 
veniently than heretofore. 

One of these claws is shown separately at Fig. 6, and in Fig. 2 the 

ger a is shown connected with the cable g by means of a pair 





anchors, and in shackling chains. Heretofore when chain 
are employed, the messenger has usually been worked wita a capstan 
having a spike or toothed wheel mounted on it, the spikes or teeth 


gers 








of which enter every other link of the chain; this arrangement 
renders it impossible to employ a messenger-chain having stayed 
links and chains; the links of which are not stayed are very liable to 
stretch, and when stretched are useless, as they will no longer work 
properly with the spike-wheel of the capstan. For the purpose of 
getting ships’ anchors the present patentee employs the following 
combination of apparatus :— 

Fig. 1 is an elevation of a capstan mounted on the deck of a ship» 


| of water was: 


of these claws and rope-lashing passing from the projecting pin of 
one of the claws to that of the other; these claws are placed on the 
messenger and on the cable as soon as the one comes up to the other, 
and they are immediately lashed together; the claws are taken off 
the messenger just as it comes up to the capstan. The messenger 
should be of such a length as to allow of three pairs of claws being 
on at a time. 


Sourn Kenstncton Museum.—During the week ending the 
3rd March, 1860, the visitors have been as follows:—On Monday, 
Tuesday, and Saturday, free days, 4,459; on Monday and Tuesday, 
free evenings, 4,414. On the three students’ days (admission to the 
public 6d.), 1,372; one students’ evening, Wednesday, 569. Total, 
10,814. From the opening of the Museum, 1,306,500. 

Tru or THE BaccHaNTE.—The Bacchante, 51, screw frigate 
(new), has just been tried at the measured mile, in Stokes Bay. 
Admiral Martin was among the visitors on board, the ship being 
fitted with a steering apparatus on his plan. The water was 
smooth, and the wind did not exceed a force of 2. The machinery 
and boilers worked well throughout, with a plentiful supply of 
steam. ‘The Bacchante’s engines are a pair of 300-horse power each 
nominal, by Maudslay, Field, and Co., who were represented by Mr. 
Warrener, who had ‘charge of the engines during the trial. The 


| steering apparatus consists of a cross-head or yoke fixed at a cer- 


tain angle sutlicient to clear the screw well, and connected by two 
parallel rods with another cross-head, from the centre of which 
projects a lever or tiller, to which is attached in the ordinary 
manner the ship’s wheel-ropes. The apparatus appeared to act 
admirably, and exhibited great power over the rudder. The ship's 
steering qualities also appeared to be good, and she made a complete 
circle under full steam in 7 minutes 21 seconds. The engines were 
stopped when at full speed, and then moved ahead in 13 seconds ; 
stopped again, and moved astern in 14 seconds. The ship's draught 
forward, 20 ft. 1 in.; aft, 22 ft. 1 in. Pressure of 
steam in guage, 21; vacuum, 24; revolutions of engines, macunum, 
55; mean, 54. Temperature in stoke-hole, 115; in engine-room, o4; 
on deck, 46. The common screw was used, with a diameter of 
19 ft. 4 in., and a pitch of 25 ff. Six runs were made at the 
measured mile, giving the ship a speed of rather over 12 knots. It 
must not be forgotten, however, that the ship has yet to take on 
board the whole of her provisious, and powder and shell, and this, 
with the weight of her crew, their bags, and what other stores she 
may have to take on board before sie can proceed to sea, must 
materially increase her immersion in the water, and undoubtedly 
will affect her speed; at the same time her screw has been only = 

at one pitch, and in its old form. The ship proved very etale 
under steam, and the trial was considered by the different officials 
on board to have been of an extremely satisfactory nature. 
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SWITCHES AND CROSSINGS. 


PaTENT DATED 30TH JuLy, 1859. 


ae 





Fic. 1 is a plan of a portion of a line of railway, showing the tongue- 
rails connected with one of the main rails, according to the invention 
of P. M. Parsons, of Arthur-street West, London Bridge; Fig. 2 is a 


side view of the joint between the tongue-rail and the main rail ; and | 
a, a’, a®, are the | Fig. 1 is a side elevation of the salinometer case with the improve- 


Fig. 3 is a section taken at the line J, 1, Fig. 1. 
main rails, and 6 is a tongue-rail connected with one of them; ¢, c, 


are two brackets or angle-pieces, one of which is placed on the outer | yertical section, and Fig. 3 is a horizon 


side of the main rails a and a! at their junction, and the other 
bracket or angle-piece c is placed on the inner side of the main 
rail a?, and of the tongue-rail 6. Between the two lines of rails there 
is placed a double bracket or angle-piece d, the form of which is 
clearly shown; and the bracket c,c, and d are by preference con- 
nected with the rails by right and left handed screws, as is shown 
at e; the two screws are formed on one stem, and the brackets are 
tapped with corresponding right and left handed threads. The 
brackets c, c, and d are connected with the sleeper g by trenails h, h. 

Fig. 4 is a plan of a crossing constructed according to another 
= of the invention; Fig. 5 is a section taken at the line 1, 1, 

ig. 4; Figs. 6,7, 8, and 9 are transverse sections taken at the 
lines 2, 2, 3, 3, 4,4, and 5,5, Fig. 4, respectively. a, a, are the 
main rails; 5 is the point-rail, which is cast to the form shown, 
either in iron, ordinary steel, or puddled steel; c, c, are wing-rails; 
they may be cast in puddled steel, and afterwards rolled or ham- 
mered to form; or the rails may be made in wrought-iron as is 
usuzl, and then steeled on the surface by the ordinary process of 
case-hardening, or by welding a plate of steel on the surface ; d, d, 
are the chairs; e, e, chocks or blocks of cast-iron placed between 
the rails to maintain them at the required distances apart; these 
may in some cases be cast in one piece with the point; /, f, are 
— and left handed screws, which hold together the parts 6, c, 
and e, 

Fig. 10 is a plan of another kind of crossing, and Figs. 11, 12, and 
13 are sections taken at the lines 1, 1, 2, 2, 3,3. a, a, are the ends 
of two main rails; 6 is the point; c, c, the wing-rails; they are 
jointed by fish-plates, 2s is shown, to the main rails. The wing-rails 
are linked together by links c!, cl; di, d?, d3, d4, d5, are chairs; the 
wing rails are not fixed to these chairs, but rest on inclines d* formed 
on them, ae cx being bolted to the rails to give to them bearing 
surfaces of sufficient extent. The chair d° receives the point }, so as 
to hold it securely in position. The action of the crossing has 
already been described. A train passing in the direction from A to 
B, directly it comes on to the wing-rail, causes it to move out of the 
position in which it is shown, the weight causing it to descend the 
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GRICE’S SALINOMETER CASES FOR STEAM 
BOILERS. 


PATENT DATED Ist AuGust, 1859. 


| ment of Joseph Grice, of New York, adapted thereto; Fig. 2 is a 
section in the plane in- 
| dicated by the line 2, x, of Fig. 2. 





inclines on the chair until it bears against the point, and thus a con- | 
tinuous bearing is obtained for the flanges of the wheels in passing 
the point. If afterwards a train passes in the direction from C to D, | 


it in the same manner moves the wing-rails back to the position in 
which they are shown, or should a train pass in this direction when 
the wing-rails are already in the position shown, then a continuous 
bearing surface being already provided, no motion of the wing-rails 
ensues. A train passing in the direction from B to A, when the 
Parts are in the position shown, opens for itself a passage; the flange 
of the leading wheel, coming against the wing-rail which is now in 
contact with the point, _ it aside. A train passing in the 
direction from D to C will not move the wing-rails; the wing-rails 
being linked together necessarily move the one with the other. 








" Sate or American SreamsHips.—The long-talked-of and twice 
postponed sale of steamers, to close up the affairs of the old United 
States Mail Steamship Company, took place yesterday at the 
Merchants’ Exchange. Messrs. Butler, Schultz, and Mathews were 
the auctioneers. About fifty spectators were present, but only a 
few persons took any interest in the sale. B. H. Cheever, one of 
the trustees of the owners, sent a letter, which was read, protesting 
against the sale, and giving several reasons therefor. The sale then 
proceeded, the terms announced being cash, 10 





rcent. to be paid | cylinder A is formed by part of a metal 
at the office of the auctioneers before three o'clock, p.m., and the | forms the bottom of the vessel E, whic 


hs 


Ne | 











UZ Ve apldddddddy4\ 
(: 


HO [dy 


SQ 


MESS 
. 


a 





A is the upright cylindrical portion of the salinometer case in 
which the salinometer or hydrometer B is placed to test or indicate 
the saltness of the water. This case is also provided with grooves 
a, a (Fig. 3), to receive a thermometer C. The bottom of the 

box D, which also 
constitutes the principal 


balance on the delivery and registry of the bills of sale. The pur-| portion of the invention. This vessel E consists of an upright 
chasers of the different vessels, and the prices paid, were as follows:— | cylinder higher than the cylinder A, and communicating at its 


Illinois, 106,000 dols., B. H. Cheever; Empire City, 10,000 dols., | bottom with the bottom of A by a passage b 
orris; Moses | The pipe F (Fig. 2), through which the water 
102,000 dols., B. H. Cheever; Star of the West, 15,000 dols., | way to be tested in the cylinder A, communicates by a cock G in the 


cis Morris ; 
Taylor, 
oses Taylor.—New York Times. 


Philadelphia, 5,0v0 dols., Francis 


(Fig: 2), in the box D 
leaves the boiler on its 


box D with a pipe H, which extends up nearly to the top of the 





| salinometer the density or. saltness of the water, 


cylinder E, and some distance higher than the top of the overflow- 
pipe I of the cylinder A. The pipe H is te 8 with openiags 
c, ¢ (Fig. 2), near the top, for the exit of the water. The overfiow- 
pipe I of the vessel A communicates by a cock J in the box D with 
a waste-pipe K. 

_ To provide for the support of the instrument, the passage-box D 
is furnished with flanges a, d, whereby it may be bolted to the boiler, 
or to a bulkhead, or other convenient place. The cylinder A is 
fitted with a cover L (Fig. 4), which need only be removed to 
permit the introduction of the sali ter and ther , and the 
cylinder E is fitted with a cover M, which has openings ¢, e, provided 
in it for the escape of steam. 

To test the water in the boiler, the cover L is removed, and the 
thermometer and salinometer are placed in the cylinder A. The 
cocks G and J are then opened, and the water from the boiler flows 
up through the pipe H, and through the holes ¢, ¢, into the cylinder 
E, and thence through the a 6 to the cylinder A, it being kept 
at the same level f, 4 (Fig. 2), viz., even with the mouth of the over- 
flow pipe I in both cylinders, and escaping by the pipes I, K. In 
passing through the pipe H and cylinder E, the temperature of the 
water is so far reduced, that whatever may be the pressure and the 
temperature in the boiler, there is no ebullition in the cylinder A, 
and hence there is no difficulty in ascertaining accurately by the 

Lesides which there 
is neither danger of scalding the engineer, nor of breaking the 





| of the salinometer or thermometer. The flow of water through the 


apparatus can be so regulated by a proper opening of the cocks G, J, 


, 48 to maintain the desired temperature of water in the vessel E.. 














HARTLEY’S STEAM ENGINE GOVERNORS. 
PATENT DATED 22nD JuLy, 1859. 


Fic. 1 is a front elevation, and Fig. 2 is a side elevation, of an 
arrangement of steam engine governor, the invention of Joseph 
Hartley, of Romiley, near Stockport. In Fig. 1, a is the rod which 
is moved to and fro horizontally by the usual ball governor of the 
steam engine. This rod is connected in the usual manner to the 
lever } on the spindle ¢ of the throttle-valve; tothe spindle c is fixed 
the lever 6!, which is connected by the link 0? to the elbow lever d, 
whose fulcrum is at di; the elbow lever d is in communication with 
the double lever e by the link d2; to the lever e are fixed the guides 
J; f', which pass under and act upon the catches g, gi, jointed to the 
double lever A, which receives a slight vibrating motion through the 
link i from the side link # of the parallel motion, or from any other 
convenient part of the engine. The valve through which the steam 
is admitted to the engine is contained in the box j; the spindle & of 
this valve is screwed and through a nut Gormet in the bevel 
pinion J, which works into the bevel wheel /', fixed to the shaft m, to 
which are fixed the two ratchet-wheels n and n!, the teeth of which 
are in contrary directions. The pitch of the screw & is so calculated 


ge 











that nearly one revolution of the ratchet-wheel n shuts the supply- 
valve, and nearly one revolution of the ratchet-wheel n! in the con- 
trary direction opens it to the full extent. Each ratchet-wheel is 
made with a blank space of about three teeth for the catch to play 
upon, when the valve is completely shut or fully open. To the 
shaft m are also fixed the small ratchet-wheel n® and n, furnished 
with catches g? and g%, and guides /? and f%; these parts are only 
brought into operation when it is requisite to retard the motion of, or 
stop the engine mene, or when it is requisite to admit the steam or 
other fluid rapidly. The mode of operation is as follows:—While 
the engine revolves at its proper velocity the lever e remains nearly 
horizontal, and the guides /, f', f%, and 7%, hold al the catches 
9.9, 9, and g', out of contact with the ratchet-wheels n, n', n®, and 
n®; consequently, as the lever A vibrates on its fulcrum all the catches 
9; My 9%, and ¢3, move clear of the ratchet-wheels, but as soon as the 
velocity of the engine increases beyond its proper limits, the left 
hand end of the lever e, being influenced by the governor, drops, and 
the guide f descends beyond the reach of the catch g, which falls on 
the ratchet-wheel n, as shown in Fig. 1; the lever A, in raising the 
catch g, imparts motion to the ratchet-wheel n, in the direction of 
the arrow, and the screw &, in turning round, partly closes the valve 
in the box j, and diminishes the suppiy of steam until the engine 
regains its proper velocity. When the velocity of the engine is 
diminished beyond its - r limits, the contrary action takes p) 
that is to say, the catc ais allowed to drop on the ratchet-w 

ni, and when the right hand end of the lever A rises the spindle & is 
turned round in the other direction, thereby admit more steam. 
The action of the catches g and g!, as above described, is sufficient to 
regulate the velocity of the engine while working under ordinary 
circumstances; but if, owing to the breaking of a main shaft, or 
from any other cause, the speed of the should be suddenly 
increased to a considerable extent, then the left hand end of the lever ¢ 
descends sufficiently to cause the guide /* to liberate the catch 
which then falls on the small ratchet-wheel ng; consequently, 
lever h, in raising the catch g*, imparts motion to the ratchet-wheel 
n%, and as this ratchet-wheel is only about one-half of the diameter 
of the ratchet-wheel n, the supply of steam is rapidly shut off until 
the motion of the engine is su’ tly retarded or entirely 
In like manner when the s of the engine has been re= 
tarded the lever ¢ is moved by the governor in the conteary direes 
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tion, and the catch g? then comes in pear with the ratchet-wheel 1’, 
thereby admitting the steam rapidly until the proper velocity is 
attained. The hand-wheel m!, shown in Fig. 2, is used in starting 
or stopping the engine. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible fur the opinions of our 
Correspondents.) 





HIGH-PRESSURE ENGINES, 

Srr,—Your correspondent “T. M.” asks rather a difficult question, 
“ When does the condenser cease to be protitable?"’ This altogether 
depends on the kind of engine, and the purpose to which it is applied ; 
on land, where space and weight are of no consequence, and first cost 
is a matter of small moment, the condenser will always be found 

rofitable, provided there is a sutlicient supply of cold water to ensure 
its efficient working; though, in some situations, the waste steam 
would answer a better purpose if applicd to heating the mill, than 
when turned into a condenser to produce a vacuum. 

At sea, the case is totally ditierent; space and weight are of the 
first importance, and everything which reduces the dimensions of the 
engine must be looked on as a decided improvement. If we carry a 
condenser air-pump, &c., weighing 30 or 40 tons, this is so 
much off the cargo of the ship, and if she is able to earn £3 a ton 
freight per voyage, she will lose from £90 to £100 per voyage from 
this cause, in comparison with a vessel which has non-condensing 
engines. 

The belief which at present obtains, that the non-condensing can- 
not compete with the condensing engine in economy, causes all gain 
which can be obtained by the small size of the non-condensing 
engine to be overlooked; but never was belief founded on a greater 
fallacy. A non-condensing engine can be constructed to beat any 
of the ordinary engines at present in our steamboats, and that with- 
out using any excessive pressure,—nay, more, our present engines 
might have the condenser removed, and still work with the same 
consumption of fuel as at present. 

“7. M.” makes his calculation as if he had a perfect vacuum of 
15 ib. on the square inch, but I beg to inform him, first, that such a 
thing does not exist in nature; and second, that we are very far 
from having any such thing in any condensers at present in use. 
We have all heard of wonderful vacuums, but I am rather over the 
mark when I say that 13 lb, or 13-5 Ib., is a tirst-rate vacuum ; the 
average vacuum on board the Pera, for instance, is about 25 in. 
of mercury, !2°5 }b. nearly; and next we have to deduct the force 
required to work the air and cold water pumps, to overcome the 
additional friction, &c , and I think this will take at least another 
1b. off the vacuum, leaving it at the utmost 12 Ib. 

Now, on the side of the non-condensing engine, we must remark 
that there is good reason to believe thai, with a long blast pipe of 
full size, the resistance is never the full pressure of the atmosphere. 
Mr. Scott Burn says, that the resistance is reduced to 10 1b. on the 
square inch; now, though 1 do not go as far as this, still | know 
the resistance is much over estimated. I have found in my own 
experience that meking a long blast pipe pass through a vessel con- 
taining cold water, though the end was fully open to the atmo- 
sphere, consideralily increased the speed of the engine; in fact, the 
action seems to be this: a partial vacuum is continually created in 
the pipe, the air rushes in from one end, the waste steam from the 
other, and each tends equally to replace the vacuum, just as, if we 
connect two vessels filled with air by a pipe, and exhaust this pipe 
or a vessel in connection with it, air will rush equally from both 
vessels to replace that withdrawn; if one of the vessels contains air, 
and the other steam, the action will be just the same. We thus tind 
that the advantage otiered over the non-condensing engine is not 
nearly 141b.; ou the contrary, not more than 9 Ib, or 10 1b., when 
we take everything into consideration. 

But we must also recollect that the full advantage cannot always 
b> derived from the condenser, and the vacuum is often not more 
than Le Ib. or LL db. just at the time when the full power is mo-t 
required, as when the vessel is labouring in a heavy sez: every 
sea-going engineer is aware of this. I copy a few lines on this 
subject from “ Murray on the Marine Engine :”"—" When the vessel 
is in a heavy sea the injection should be diminished. . . . The 
condenser is liable to become choked with water, causing the engines 
to stop. . . . The condenser will become hot, and the vacuum 
be diminished.” See also some remarks on the same subject in 
“The Steam Engine,” by the “ Artisan Club,” p. 180. Now, as a 
sea- going steamer cannot expect to run in still water all the way, 
we see that there are many drawbacks to the use of a condenser at 
sea. 

I now offer * T. M.” a calculation of the relative powers of two 
engines, one condensing, the other non-condensing; the figures 
speak for themselves. 

No. 1. Given, 60 cubic feet of water evaporated per hour; 
steam expanded Yor half the stroke; 20 1b. steam; rate of piston, 
250 ft. per mipute; vacuum, 14 1b.: find horse-power and con- 


sumption of coals. 
' ' sna _. 1°693 X 20 Ib. ree 
Then we have, 1 + Nap. Log., 693 = ratioexp.2 = 16°93 


average pressure. Add, vacuum 14 Ib. = 30°93 Ib.; next, volume 
767 X 60 cubic feet = _ . R 
60 min. = 767 cubic feet per minute; 
1534 
330 
6136 square feet area of piston = 883-56 square inches = 33°6 in. 
diameter of piston, nearly 6 ft. stroke, equal to 25 revolutions per 
3 30°93 X 883°D8 X 25 
minute; average pressure 83000 


of steam to water, 


ratio of expansion, 2 X 767 = 1534 cubic feet per minute; 


= nearly 2U7-horse 
power; deduct 10-horse power for air-pump, leaves 197-horse 
power. 
Then for fuel : 10 1b. of water evaporated by 1 Ib of coal, 60 cubic 
878° Ib. 
feet X 63 Ib. weight = — = 


378 
197 = 19 nearly per horse per hour. We see from this that 50 per 


= 378 lb. of coal per hour. Now, 


cent. of our fuel is at present wasted. 

No. 2. Non-condensing engine; 60 cubic feet of water per hour, 
evaporated by 378 Ib. of coal; pressure, 80 Ib. ; ratio expansion, 6. 

Now, Nap. Log., 1-792 + 1 = 718? X 801b_ 598 1p 

wins sling ideas ~ ratioexp.6 ~ °f* y deduct 
atmosphere 15 Ib., leaves 22-28 average pressure; then steam to 


water, 362 X 6, ratio expansion equal ry = 8°68 square feet area 


of piston, diameter 39:7 in., nearly = 1249-9 square inches; now 
12409 X 22°28 X 260 _ 210°9 horse power; coals 978 = 1°79 
83000 ine 211 li 
Ib. per horse per hour, ; 

Thus we see, that by merely increasing the pressure from 20 Ib. 
to 6 Ib., we have actually a superior economy of fuel, and, as the 
loss from waste is the same in both ¢ we see that there is 
nothing to counterbalance the advantage of getting rid of the con- 
denser and air-pump; the increased weight of the boiler will be as 
nothing in the scale. The irregularity produced by expanding the 
steam six times will be of little consequence in driving the screw, 
on account of its high speed. “ T. M.” can judge for himself what 
the gain by the condenser is worth. 

,As to surtace condensers, the r whole value consists, in my opi- 
nion, m the fact of supplying distiiled water to the boilers. This is 
@ great advantage, ceriainly, but I think we shall soon find out 
that we pay too deorly for it, in the increased size and weight of 
the engines, and liability to derangement. There can be no reason 
why we should not regularly evaporate 10 Ib. of sea water by each 
1 -~ = . at Sane ne evaporated 129 Ib. ; ‘surely 
we ex im general practice, under any pressure; and, 
if the ilers can be vasily cleaned, there can be no difficalty in the 
use of sea water. 
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By causing the blast to pass through a number of brass tubes, in 
a vessel full of cold water, a large quantity of distilled water may 
be obtained, which may be employed in diluting the feed, and re- 
ducing the quantity to be blown off. Superheating is of the greatest 
importance, and on it will in future greatly depend the relative 
economy of different engines; and I have no doubt that, in a little 
time, we shall have boilers working with 150 1b. steam, and sea 
water, with the greatest safety and economy. ¥. 3. 





MOMENTUM OF MOVING BODIES, 


Sir,—In these wonderful days of mechanical science—in these days 
of leviathan steamships, steam-hammers, and Armstrong and Whit- 
worth guns—is it not strange that there should exist a most im- 
portant error in the very rudiments of the science of mechanics as 
accepted by nearly all our great engineers ? 

Is it not almost incredible that we should have been content to 
endorse this singular error of our predecessors. and to make daily 
use of it as an axiom in the demonstration of constantly-recurring 
mathematical problems? Our great mechanical authorities, with 
scarcely an exception, tell us that the momentum of a body is the 
product of its mass multiplied by its velocity. 

This we see stated and re-stated, copied and re-copied, but never 
proved. Those who attempt its proof are led into a labyrinth of 
absurdities, from which they can only effect their escape by jumping 
over the pales of reason. 

But first let me endeavour to show that the momentum of a body 
is the product of its mass multiplied by the square of its velocity. 
The laws of falling bodies have been accurately ascertained by actual 
experiment. We know that, independently of the resistance of the 
atmosphere, the velocity of a body failing by the force of gravity is 
in exact proportion to the time of its falling. At the end of the first 
second it has attained a velocity of 324 ft.; at the end of the second 
second, a velocity of 644 ft.; at the end of the tenth second, 321% ft., 
and so on. Here, then, we have an exact and convenient measure 
of speed to make use of in our argument. We also know that the 
space a boy falls through is in proportion to the square of the times 
of its falling. A body falls in one second through a space of 16); ft., 
in two seconds through 64} ft., in ten seconds through 160824 ft. Well, 
now, suppose we take a body weighing 10 1b., and allow it to fall 
freely through a space of 1608} ft., it will have attained a velocity 
of 3204 ft. at the end of its fall, whilst the same body falling through 
a space of 16y5 ft. already attains a velocity of 324 ft. But to raise 
this 10 lb. a distance of 160-4 ft., we must obviously expend 





100 times more force than to raise it L6y4; ft., and consequently it | 


will strike the ground in falling with 100 times the momentum. 

To show the ratio of the force of impact in each case, we must, 
therefore, multiply the weight by the square of its velocity, 
which will give 32°16¢ X 10 Ib. = 1084-65 in the one instance, and 
320°83: & 10 lb, = 103465 in the other. But almost the whole of our 
enzineers—English, French, and German—tell us that v X m= M, 
where v is the velocity, m the mass, and M the momentum. Now, 
calculating by this rule, we have, in the above-mentioned instance, 
324 X 10 = 321 in the one case, and 3214 X 10 = 82163 in the 
other In other words, though we raise the body 100 times the 
height, and of course exert 100 times the force in raising it, 
we get only ten times the momentum at the end of its tall. 
Would some of our mechanical philosophers kindly inform us what 
becomes of the remaining 900 per cent. of power we expend in 
raising the weight 16us4 tt. in the above experiment? One of our 
most eminent professors of natural philosophy, Dionysius Lardner, 
in following out a train of reasoning on this subject, and assuming 
as usual as an axiom, that the momentum of a body is directly pro- 
portional to its velocity, is forced into the following inference :—* It 
appears, therefore, that the velocity or force with which a falling 
body strikes the ground, increases in a much less proportion than 
the heiht from which it falls. If the height be augmented in a 
fourfold proportion, the force of the tall will only be augmented in 
a twofold proportion; and if the height be augmented in a ninefold 
proportion, the force of the fall will ouly be augmented ina threefold 
proportion, and so on.” And he goes on to deduce from this an ex- 
planation of the fact, that people occasionally fall from great heights 
without sustaining much injury. Says he:—* A man can leap trom 
a height of 5 ft. with perfect impunity ; if, however, he leap trom 
a height of 10 ft, the force with which he will strike the ground, 
instead of being doubled, will be increased in a proportion less than 
one half; and, if he leap from a height of 20 ft., the force with 
which he strikes the ground will be only doubled.” Now, it is an 
easy matter to ascertain, experimentally, the force of impact of a 
body when allowed to fall from various beights, and, unfortunately 
for Mr. Lardner's theory, that force is directly proportional to the 
height of fall, due allowance being made only for the resistance of 
the atmosphere. 

The question of momentum seems to be, for the most part, con- 
founded and mixed up with that of what is generally called power, 
where the word power is used to signify the product of pressure mul- 
tiplied by speed. A simple illustration will suilice to show the 
difference between power and momentum, and at the same time to 
prove, in another manner, that M = v* X m. Suppose we have two 
tly wheels, of equal weight and dimensions, to one of which we 
desire to impart a velocity of 1 revolution, and to the other a velocity 
of 2 revolutions. ‘To eilect this, suppose we have a mechanical force 
which exerts a pressure just capable of overcoming the inertia of the 
wheel, but a pressure which may be communicated at a suflicient 
speed. Say, the pressure = 200 Ib. Then we have, as the total of 
power imparted to the wheel in order to make it reach a speed of 
1 revolution :— 


Speed. Pressure, . 
Revolutions. Ib. Power. 

* x 2 = 20° 
3 a 200 = 40° 
3 x 200 = 60° 
“4 x 200 = 80° 
5 * 200 = 100° 
6 x 200 a 120° 
7 x 200 = 140 
8 x 200 = 160° 
i x 200 = 180° 

£00 


but to attain a speed of two revolutions we must continue as 
follows :— 


Speed. Pressure, — 
Rovelutions. Ib. Power, 

11 x 200 = 220 
12 x 200 = 240 
13 x 200 = 260 
14 x 2u0 = oR 
1% x 200 = 300 
16 x 200 = $20 
17 x 200 == 340 
18 x 200 360 
19 x 200 = 280 

2700 


(This calculation is obviously merely approximative, but it is near 
enough for our present purpose, since it shows accurately the ratio 
in the power required.) Thus we see that to attain a speed of 1 
revolution, we must impart to our wheel a power expressed by 900; 
but to give it double that velocity we must impart to it a power of 
900 + 2700 = 3600, or four times the power necessary to make it 
reach a speed of one revolution; though the velocity of 2  revo- 
lutions being once reached it may be maintained by an expenditure 
of only twice the power; 1 revolution X 2001b. = 200 power in the 
former case, and 2 revolutions X 200 1b. = 400 power in the latter. 

Now, since all the increments of force imparted to the wheel are 
inherent in it in each case respectively, it follows that to bring it 
again to a state oi rest we must, in the one instance, employ four 
times the resistance we make use of in the other, whether that 
resistance be gradual or otherwise; and it also follows, that to stop 
the wheel instantaneously a shock of four times the strength must 
be sustained in the case of the one making 2 revolutions. Thus, 





the momenta of two wheels of the same weight and dimensions, but 
the one revolving at twice the speed of the other, are in the ratio of 
1 to 4; but the power required to maintain them at that speed 
respectively is as 1 to 2. 

n the same way it may be proved that the momentum of a cannon 
ball is as the square of its velocity, and that the velocity of a cannon 


ball is as the square root of the force which propels it. 


MARINE TELEGRAPHY, 


Sir,—You were so kind as to insert in last ENGINEER my communi- 
cation on this subject, in which it is proposed that telegraphic 
cables should be suspended at a very short distance below the 
surface of the sea (say, at the points of suspension, about 20 ft. or 
30 ft.), by means of making the cables of the same, or almost the 
same, specific gravity with sea water, and suspending them with 
buoys. ‘The more | reflect upon the matter, the more I am con- 
vinced of its thorough practicability. The buoys, of course, would 
be of the lightest possible material consistent with strength—such as 
bladders—so as to present little or no opposition to the waves, and 
80 as to occasion, from their extreme levity, no drag whatever upon 
the cables, or, at least, none of the slightest consequence. A suflicient 
number of bladders would, of course, be aitached at each point of 
suspension, aud then, should one of them happen to give way, the 
others would still suspend the cable. If at all necessary to make 
the cable tloat, a certain amount of tubularity could, it is supposed, 
be conferred upon it. Under these conditions—all it is believed 
most easily and perfectly realisable—and with proper adjustments 
in every other respect, 1 am contident that marine will not only 
equal land telegraphy in certainty, but in some points of view may 
surpass it, and it will admit of almost indetinite extension. Perhaps 
one or two points of suspension might be all that would be found to 
be necessary even for so long a line as that to America. 
Edinburgh, March 7th, Lo6v. K. 





KRUPP’S CASI-STEEL TYRES. 

Srr,— Knowing your impartiality in all, matters of a scientific or 
practical nature, 1 beg to lay before you the following facts in 
reference to the cast-steel tyres manufactured by Mr. Krupp, of 
Essen. In your number tor the 2nd inst. it is stated that under the 
action of the brake Krupp’s or any hard tyre will not last so long 
as the softer ones. in this country there has now been considerable 
experience upon this point, and 1 would wish to contradict this 
statement as liable to do Mr. Krupp’s tyres an injury. 

On the Eastern Counties Railway there is a pair of driving tyres 
still running, that have been on the whe Is since April, 1807, and 
have accomplished upwards of 80,000 miles, aud the tyres have not 
been turned jor the first time even, nor do they want it, though they 
have been subject to the action of the brake all this time. After 
the tyres had run 56,647 miles these tyres were carefully examined, 
and not the slightest sign of a fiat place could be discovered. 

Also on the North London Railway, a line most deservedly 
praised by yourself for the careful and impartial way in whic 
experiments are tried, Mr. Krupp’s tyres have had considerable 
trial under tvelve of their engines, all of which are, 1 believe, titted 
with the brake acting between the driving and trailing wheels, and 
on one side of the engine only. ‘To arrive at a just conclusion of 
the relative merits of the steel tyres as compared with the best iron, 
a set of each were placed under precisely similar engixes. ‘The iron 
tyres were worn completely out in less than 34,0U0 miles, having 
been turned twice, while the sieel tyres have accomplished upwards 
of 44,0. 0 miles, a..d not Leen turued for the first time, nor do they 
require it. Also a set of steel tyres under another engine, also 
under the brake, ran 64,800 miles before the driving and trailin 
tyres were turned, and then from the perfect wearing of the tyres al 
that it was found necessary to do, was to turn the outside of the tyres 
and reduce the height of the tiange, so that practically there is no 
waste of metal trom turning away the tread of the tyres, The 
above is sutlicieut to prove that even under the brake Mr. Krupp’s 
tyres are most durable, and far less aflected than iron tyres. To 
my mind tie great cause for the destruction of tyres is the “ skid- 
ding” of the wheels, which locks the wheels and thus subjects one 
part of the tyre to the tremendous attrition that must ensue from 
the velocity and weight. 

With respect to the durability of the steel tyres over iron, the 

mileages above given will speak for themselves, as in both the cases 
L believe the average duration of iron tyres is under than over 
60,: 00 miles, when the tyres are completely worn out, while the 
steel tyres will last out quite for 300,0UU miles, and will bear turning 
up tive times, 
_ Mr. Krupp’s usual experience of the comparative durability is 
from six to eight times that of best iron, and in some cases even as 
much as ten umes 1 would wish also ty explain that this extreme 
durability in Mr. Krupp’s tyres is not owing to their being hard, 
which would render them liable to fracture and to increased slip, but 
to the quality of “toughness” and cohesive strength. Mr. Krupp 
has now supplied upwards of 15,000 tyres, and has never had an 
accident through the breakage of one of his tyres. The tyres are 
made without a weld, thus one great source of weakness is dispensed 
with. ALFRED LonGsbon. 

London, March 7th, 1860, 





Tue Jarayrsk.—On the afternoon of Thursday week Dr. Mac- 
gowan delivered, in Willis’s Rooms, the iirst of two lectures on Japan, 
the Earl of Shaftesbury in the chair. The lecturer explained that, 
as he had visited the Japane-e islands neither in an oficial nor in a 
missionary character, he had been in a better position to investigate 
the country than those who had gone thither in a more privileged 
capacity. The restriction imposed by the Government on all inter- 
course with foreigners is, indeed, apparent as soon as the traveller 
approaches the coast, for whereas in China his eye is at once gree! 
by the sight of a tloating population, in Japan he sees the villages on 
the mountains before he can discern any human being on the plain, 
and if there are two or three exceptions to the general rule they 
at once run away. The natural products of the country were con- 
sidered at great length. Of its geological character little is known, 
but it is rich in gold, copper, lead, tin, and mercury. Gold 
is so abundant that its value in proportion to silver is only 
as five to one; while, as for copper, it is the commonest 
material for every purpose where we employ iron. Gutters 
and shutters are lined with copper, and idols are fashioned of it. 
Sulphur also is plentiful, as might be supposed from the volcanic 
character of the islands, which are actually subject to a sort 
chronic earthquake. in their vegetable products the Japanese are 
quite as rich as in their minerals, a most important tree being the 
mulberry, from the bark of which is made a paper that not only 
answers the ordinary purposes of that useful article, but serves as & 
raw material for the manufacture of clothes and umbrellas. Rice 
is another staple commodity, but the supply of cotton is small; and, 
as there is an equal deiiciency in woollen articles, a market is open 
for two important branches of British industry. The art of dwarf- 
ing trees—which is likewise known to the Chinese—is practised by 
the Japanese to a great extent, and a very small house is not unfre~ 
quently fronted by a miviature lake, peopled with gold-tish, an 
shaded by trees perfect in form but diminutive in stature. As the 
Japanese are strict Buddhists, and consequently vegetarians, oxen 
are merely used as beasts of burden, and a demand for beef on the 
part of European visitors is a frequent cause of offence. Of horses 
there is no lack, but equestrian science is in its infancy; while the 
fox is regarded as a sort of demon, whom even the more enlightened 
classes hold in respect. Dogs are inconveniently plentiful, but not 
so much so as during the reign of a sovereign who chanced to be 
born under the dog star, and who, as a matter of duty, not only 
decreed that no dogs should be put to death throughout his domin 
but also quartered a canine population on his human subjects, 
enjoined that every decease should be followed by h 
terment, 
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MANUFACTURES, COMMERCE, AND TRADES 
OF FOREIGN COUNTRIES. 


From two blue books recently published by the Government, the 
first “ Reports by H. M.’s Secretaries and Legation on the Manufac- 
tures and Commerce of the Countries in which they reside,” and 
« Abstract of Reports on the Trades of various Countries and Places 
for the years 1857-58-59, received by the Board of Trade (through 
the Foreign Office) from H. M.'s Ministers and Consuls—Book No. 7, 
we propose to epitomise in a series of brief papers all the informa- 
tion that may seem to us to be of interest to the readers of THE 
ENGINEER. 
1.—BELGIUM, 
THE GREAT ZINC COMPANY—GUN TRADE OF LIEGE—ENDLESS WHEEL TIRES— 
MR. BESSEMER’S PROCESS—THE NAIL TRADE. 


In the reports of Mr. Herries, her Majesty’s Secretary of Legation 
at Brussels, we find that the Great Zinc Companv of Angleur in the 
neighbourhood of Liege extracted in the year 1858, from their mines 
in Belgium and Germany, 58,680,000 kilogrammes of zine ore, and 
that the total produce of their seven smelting works was 25,555,750 
kilogrammes of crude zinc, 10,000,000 of the 19,379,000 kilo- 
grammes produced from the mines in Belgium being rolled into 
sheets, or otherwise manufactured. The total number of w orkmen 
employed everywhere by this company, at the close of 1858, was 6,440), 
and, in Belgium alone, 2.712. So far from sharing in the general 
distress which the Italian war occasioned throughout Belgium, the 
“Société de la Vieille Montagne,” by which name the great zinc 
company is known, are in a flourishing condition, and business, par- 
ticularly in sheet-rolling for the English market, was never more 
active. This company, too, had not suffered to any mentionable 
extent from the commercial crisis of 1857-58, owing, they are of 
opinion, to their transacting their business through agents of their 
own, to whom they consign their exportations. ; 

The gun trade of Liege has suffered from the recent commercial 
crisis, as shown by the fact that, whilst the total number of gun and 
pistol barrels of all kinds, made and proved in 1856, was 587,924 ; 
and, in 1857, as many as 599,208; in 1858 it was only 482,62. In 
1858, orders were received only from England and Switzerland. Just 
before Midsummer last year, extraordinary animation had been 
occasioned by the war in the military branch of the gun trade. At 
that time there were under execution complete rifles for Saxony, 
20,000; for Russia (Don Cossacks), 6,000 (Line), 12,000, in all 
18,000; for Holland, 5,000; Mexico, 1,0u0; Wurtemberg, 5.000; 
Great Britain, 60,000. And of rifle barrels for Holland, 6,000; 
and for Bavaria. 5,000. Orders had also been received from Russia 
for 20,000 gunstocks ; and from Mexico, and other American States, 
for about 15,000 smooth bore muskets. Greece has recently re- 
ceived a supply of 10,000 rifles; and the Turkish Government were 
seeking a supply of 40,000 rifles; but their order was net accepted 
on account of the hesitation on the part of the manufacturers 
arising out of the financial difficulties of the Ottoman Government. 

In the process of manufacture, domestic industry still prevails, 
and gun-barrels continue to be forged by hand, the method of rolling 
by machinery being applied in only one establishment: whilst the 
manifest advantages of the use of the machinery are admitted. 


These are regarded by most of the manufacturers as outweighed by | 


two disadvantages alleged to attach to the use of machinery in 
Liege. In the tirst place, they allege that in machinery there is a 
greater loss from waste; about 25 per cent. of the rolled barrels 
being spoilt against 10 per cent. of those forged by hand. In the 





| 


next place, the higher price of the raw material is adduced against | 


the use of machinery ; iron of inferior quality can be hammered into 
good barrels, but is unfit for the rolling process. ‘lhe Liege gun- 
makers admit that the iron employed in England is superior to that 
which they use; and in this difference perhaps is to be found the 
true explanation of the apparently strange, but well-established fact, 
that gun-barrels can be made cheaper by hand at Liege than by the 
aid of machinery at Birmingham. 

No remarkable mechanical improvements came under Mr. Herries’ 
observation at Liege, excepting only the construction of endless 
wheel-tires for railway carriages and locomotives, to which his 
attention was drawn at the factory (Fabrique de fer d’Ougrée). By 
the application of this method it is alleged that the above-named 
company can turn out sixty tires a day, whilst under the old plan 
it would take a fortnight to manufacture forty tires. 

Experiments have recently been made, with some success, at the 
iron-smelting works of the ** Société del’ Espérance,” in Mr. Bessemer’s 

rocess. In the event of the revival of the trade of Belgium, the 

essemer process is expected to be employed in that country on a 
large scale. By its use steel is expected to be produced at a rate so 
cheap, as to render possible its employment instead of iron in the 
manufacture of common articles such as nails, &c. 

Nailmaking—one of the oldest and most important of the staple 
manufactures of Liege—was in a state of stagnation through the war ; 
but thereis reason to believe that the declining prosperity of the 
Liege nailmakers may be owing to improvements introduced in 
foreign countries. Within the last two years the exportation of nails 
to the United States, which used to be considerable, has fallen 
almost to nothing, in consequence of the cheapness and rapidity with 
which nails are now cut by a new machine invented in that country, 
and which the Liege manufacturers have not yet been able to em- 
ploy with success. In consequence of the low price of labour at Liege, 
where the average earnings of a working nailer are from 1 fr. 
to 1f. 50 centimes a day, the Liege makers are able to compete in the 
English market with Engli:h-made hand nails, and a large quantity 
of this description is, therefore, exported from Belgium to England. 
But in machine-made nails, there is no competition with the British 
manufacturers. 

Il.—WURTEMBERG, 
THE KING AN IRONMASTER—LOCOMOTIVE WORKS—NEW BRANCH OF INDUSTRY 
IRON ORES—NO COAL—TUE FUTURE. 


The whole of the iron industry of this little kingdom—from the 
extraction of the ore to its formation into iron—is a monopoly of 
¢ Government; and the sovereign is the leading ironmaster, em- 
ploying, at his great iron-foundry at Wasseraltingen, 1,200 work- 
men, who manufacture chamber stoves, grates, rails, wheels for 
locomotives, &c. Two-thirds of :hese wares are exported to Bavaria, 
and the other part is sold in Wurtemberg, Baden, and Switzerland, 
and yield a gross return of about £166,666 per annum. At the 
great foundry there are three smelting-furnaces with steam power of 
horses; three rolling mills, each with its separate steam engine, 
one of 60-horse power and two of 120-horse power; four steam 
mers, one of 80, one of 65, and one of 20 quintals; and two 
small engines for pumping water and for shearing and sawing. 
The annual produce may be computed at from 80,000 to 90,000 
quintals of cast, and from 70,000 to 90,000 quintals of wrought- 
iron. As many workmen as are employed at these works are em- 
ployed also at the ironworks at Esslingen, the property of a company 
of shareholders, of whom the state is the principal. The value of 
pe made here is set down at the same sum as that realised by the 
‘asseraltingen works, from which it obtains most of its wrought- 
iron, whilst its pig-iron is obtained chiefly from Scotland. At the 
lingen works tifty locomotives are made every year, and they 
have a high continental repute, realising about £3,333 each. There 
are several smaller ironworks at Berg, Cannstadt. Heilbronn, Ober- 
tirkheim, Nutertiirkheim, and other places. At Nerenberg there is 
a large establishment for making scythes,; and Mr. Hamilton, H.M.’s 
Secretary of Legation at Wurtemberg, says it would be difficult 
to find upon the continent a place where more are manufactured. 
At Christophsthal, and at Frildrichsthal, near Freudenstadt, scythes, 
Sickles, kitchen stoves, and grates are made. 
0 here are iron mines at Neurenburg, Flaorn, and Wasseralfingen. 
n the Alb mountains, too, principally on the Heuberg, as far as the 
ion on ety ad = is ee of a pissi or globular 
ich a udwigsthal, Iz 5 other i 
cour te ze gsthal, Izelberg, and places, is 
Abendorf there is a manufactory of muskets and fowling-pieces 
belongs to the state, al en 
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A new branch of industry lately called into existence is the fabri- 
cation of metal stays, called “corsets méchanigues.” The total 
annual make is 600,000. These go some to the Zollverein, but the 
greater portion to England and America. 

At Esslingen there is a large establishment of japanned and var- 
nished metals, and it is, perhaps, one of the most important on the 
continent of Europe, employing 600 or 700 workpeople, and the 
goods are exported to all parts of the world. There is another, but 
less important, japan works at Géppingen. 

Though the Tittle kingdom is principally an agricultural and a 
wine country, yet the manufacturing industry, clogged as it has 
been. has during the last twenty-tive years steadily increased. It 
has been “ clogged,” because as yet no coal, either sufficiently good 
or in quantity enough, has been found for the purposes of the 
general industry of the country. In consequence of the large con- 
sumption of coal at the Wasseralfingen Works, and the great diffi- 
culty and expense of carrying it thither, it is in contemplation to 
carry a railroad from Heilbronn to it, and thence to Nordlingen, on 
the Danube. The latter part of this scheme of course contemplates 
the easy export of the produce of the works. 

In the absence of coal, water is the principal motive power; but 
small engines are being set up almost everywhere, to avoid as 
much as possible the inconvenience and loss so frequently aris- 
ing from drought. The coal annually imported into Wurtem- 
berg may be estimated at about 300,00" quintals. With this 
comparatively small quantity for a povulation of 1,800,000, and the 
manufacturing requirements intimated in the above remarks, little 
indeed could have been done to render valuable the rich mineral 
wealth of this part of Germany if nature had not thickly bestudded 
it with timber. The forests of Wurtemberg cover 1,970,000 acres; 
one third of the Black Forest is covered with trees, and the present 
annual production of timber from the different forests is estimated at 
215,670 cords. 

The future progress and development of industry whether in 
Wurtemberg or the other portions of South Western Germany 
depend principally on the discovery of rich coal deposits, without 
which it seems impossible that it will increase so rapidly as it has 
done during the last ten years. This is all the more apparent when 
we call to mind what are the projected new lines of railway in 
Wurtemberg, in the Grand Duchy of Baden, in Bavaria, and in 
Switzerland, which, when completed, will enhance the price of wood 
by the increased consumption of that which, twenty-five years ago, 
was the only combustible. 

Good workmen are paid in Wurtemberg as much, relatively 
speaking, as in England and France; and the manufacturers in 
general complain of a scarcity of such workmen. 





SCOTTISH MATTERS. 


Tue Glasgow Mercantile Advertiver of Tuesday says:—* We under- 
stand that the strike among the miners and colliers has virtually 
come to an end, end that the eighty-two iron furnaces, which have 
been damped out for so many weeks, are expected to be lighted up in 
the course of a few days. The strike, or rather the lock-out, has re- 
duced the make of pig-iron to the extent of about 70,000 tons. The 
ironmasters have now agreed to allow their men to resume work at 
the old rate of wages, and they have determined to supply coal to 
such neighbouring ironmasters as may require it. Coal is now being 
forwarded in large quantities to Messrs. Dixon's works, whose men 
are still standing out for an advance of wages. We expect in next 


number to report all the blast-furnaces in fall operation, and the men | 


who have been on strike will not gain their object.” 
Meantime shipments, as the following return for last week shows, 
continue to fall off seriously :— 








Foreign, Coastwise, Total. Same week 
last year, 

Ports. Tons Tons. Tons. Tons. 
Glasgow .. oe 055 2,010 2,965 3,780 
Port-D indas ee os None. oe ee 373 
Greenock .. ee oe None, o 10 
Port-Glasgow  .. None, — 
Bowling “ — 210 210 _ 
Ardrossan... we — 2,752 2,752 5,901 
Troon ee ° — 345 345 220 
Ayr.. ee es — 58 ee 508 505 
Irvine os +» Noreturn. .. —_ 
Grangemouth ., — s 35 eae 35 845 
Leith ee 25 (tO 135 -- 880 1,060 
Burntisland oo - No return. .. 130 
Alloa (south) oe - No return. _- 
Alloa (uerth) # 26u we 260 -- 
Bo'ness... oe 155 « 166 eo 321 8 
Morrisonshaven .. - No return. .. _ 
Total .. 1,355 6,421 7,776 = 12,882 


A Scotch railway company advertises for 4,000 tons of rails and 
1,420 tons of tishing-plates, chairs, &c. 

Messrs. Tod and Macgregor have received an order to build a 
screw steam yacht of upwards of 300 tens for Mr. Arthur Anderson, 
of the Peninsular and Orental Steam Nav gation Company. The 
yacht is to be found in every appliance requisite to combine comfort 
with a high rate of speed. An iron ship of 1,090 tons has been 
launched from the building yard of Messrs. Scott and Co., Cartsdyke, 
She measures 210 ft. keel and forerake; breath of beam, 34 ft.; and 
21} ft. depth within the hold. The Hengueist is the property of 
Messrs. Lamperton, Holt, and Co., Liverpool, and is intended for the 
East India trade. Another vessel, of similar dimensions, and con- 
structed on the same lines, is in progress, and will be ready for 
launching in about two months. 





Foreign AND CoLoyiAL Jotrincs.—Almost at the moment when 
the submarinecable between Kurrachee and Aden has been successfully 
laid, completing the telegraphic communication between Alexandria 
and all parts of India, a disaster has occurred upon another portion of 
the Red Sea Telegraph Company’s system, viz., upon the line 
between Suakin and Aden. The electric communication between these 
two oo? distance of about 600 miles—has suddenly ceased. 
Should the injury to the cable not prove susceptible of immediate 
repair, the service between Suakin and Aden must be performed by 
means of steamers. This will involve a delay of three days. Mes- 
sages will be passed as usual, along the wires from Alexandria to 
Suakin, then conve, ed by steamer in three days to Aden, and thence 
transmitted by telegraph to India—Five large transports, which 
have been chartered by the French Government for conveying the 
anges destined for service on the Chinese rivers, are now being 

aden at Toulon. These vessels will carry fifteen gunboats in all, 
each boat being divided into fifteen parts. Other gunboats will be 
shipped in a similar manner on board the Jason, transport.—Pro- 
fessor Lowe, of New York, who gave out last year that he intended 
to make a trip to Europe in his mammoth air-ship, has written to the 
Charleston papers stating that he had been compelled, through un- 
foreseen circumstances, connected with the mechanical apparatus and 
other equipments of the ship, to postpone his first experiment in zrial 
navigation until the spring of this year, when he intended to solve the 
problem He had been engaged for some time in examining the upper 
currents and had ascertained a current setting from west to east as re- 
Liable as the Gulf Stream. He was now seeking to discover a return 
currents from east to west, in the existence of which be had a strong 
faith.—The surveys for some time in progress in the valley of the 
Grose, with a view to the construction of the Great Western Rail- 
way of New South Wales—Sydney to Bathurst—have resulted in 
the discovery of valuable coal deposits The scenery of the Grose 
valley is wild and picturesque in the extreme.—Experiments are 
now being made each day at Toulon on board the frigate Impératrice 
Eugénie, on French coal, of ditierent provinces, particularly on those 
of Graissessac and of the basin of the Luire, some of which are pre- 
pared by a new and economical process for consumption in steam 
furnaces. The recent report of the Minister of Agriculture and 


Commerce induces the opinion that every attempt will be made in 
France to remove as much as possi i 
from England. 


the necessity for importing coal 





EDINBURGH SOCIETY OF ENGINEERS. 
Tuts society met in its place of meeting, 57, North Bridge, on 
Monday evening, March 5th, Mr. A. Wilson, President, in the chair. 
Mr. F. J. Thornton read a paper on “ Waterworks,” or the supply 
of water to towns. The principal points treated of in the paper 
were the diflerent systems of supply by wells, gravitation, and 
pumping ; the rainfall of districts; descriptions of the various wells 
and aqueducts of the ancients, down to the modern works of the 
Croton River, at New York, and the Loch Katrine Works, at 
Glasgow, as specimens of the bination of aqueducts of stone and 
iron, tunnels and syphons. The water supply of Edinburgh was 
also referred to as an example of the exclusive use of iron piping, 
the supply being brought from the collecting reservoir in the Pent- 
land, a distance of 83 miles, by means of iron pipes varying from 24 in. 
to 36 in. in diameter, laid underground, and rising wp to the reservoir 
on the Castle Rock, a height of more than £60 ht. above the sur- 
rounding valley. Reference was also made to the various means of 
filtering, and to the different varieties of pumping engines and other 
methods of raising water for the supply of towns. In the discussion 
which followed, the chief points taken up were, our great inferiority 
to the Romans in the supply of water; artesian wells; oxidisation 
of iron pipes; pumping engines, &c. The paper to be read on 
March 19th is on “ Boilers and Boiler Exptosions,” by Mr. k. Davis. 








Tne Potyrecunic.—The property of the Royal Polytechnic [nsti- 
tution was yesterday offered for sale. It was stated to have cost 
£40,000; Mr. &. T. Smith, of Drury-lane Theatre, offered £3,100, 
which being under the reserve price fixed by the court of Chancery, 
the property was withdrawn. 

Tre Sexrentine.—A return has been issued by the Board of 
Works which shows that the tenders for the works for cleansing the 
Serpentine were called for on the 9th of November, 1859, and were 
two in number—one for building engine-house and other buildinys, 
ground works, sculpture, &c.. and the other for engines, pumps, aud 
other machinery. The tenders of Messrs. John and Edward Lird, 
Hammersmith, and of Messrs. James Watt and Oo., London-sireet, 
City, being the lowest, were accepted, and were respectively for 
£13,023 and £1,095. ‘The contractors are bound to complete their 
contract by the Ist of May, 1860, under a penalty of 1 per cent. on 
the amount of the contract for every week the works remain un- 
executed for Messrs. Bird, and £25 per week for Messrs. Watt 
and Oo. 

Exrress AoRoss THE AMERICAN ContTinent.—The first overland 
express to California will leave Leavenworth, nearly 1,500 miles 
west of New York, on the 4th of April, and will ran over the 


present mail route to Salt Lake, and thence by Capt. Simpson's 
road direct to Sacramento City, a distance of upwards of 1,20) wiles, 
‘Lhe proprietors are coutid: nt of reaching Sacramento in eight days, 


and before the Ist of June, by which time the line wil be thorou ily 
organised, they expect to deliver despatches at the terminus of the 
telegra;-h line in Carson Va ley. in six days from Leavenworth. 
This would bring Sen Francisco —ithin a week's communication of 
New York. ‘To perform the t p in eight days the proprietors 
estimate that they will have to avcomplisli a maximum speed of 
eight miles an hour, They are determined to effect this, and ere 
purchasing three hundred choice horses in addition to the stock 


already on the route, 
lxon PassenGer SHIPS IN THE Tropic OF the 470 women, 
| children, and soldiers on board the Aceei.cion, 90 have follen 
victims to typhus fever, scarlatina, and niea-les, most of the cases 
having oceurred on the voyage between Liverjool and Pernambu:o, 


want of ventilation and insuthcient medical attendance having 
caused this fearful mortality. Doubtless, a severe inquiry will be 
made respecting this unfortunate vessel, and the result will, no 
doubt, prove great neglect and carelessness in the fitting out of a 
vessel intended to carry nearly 500 souls to another part of the 
world. lron sailing ships are the worst emigrant vessels, the heat 
on board in the Tropics being unbearable. The women and 
children were all landed at Pernambuco, and have recruited strengih, 
and, thanks to ihe exertions of Mr. Cowper, her Majesty's Consul 
there, are once more in a fit state to proceed on their voyage. 

CANA! 1AN- BUILT Locomorives.— A grand banquet was recently 
giver. at Hamilion, Canada West, on the occasion of the completion 
of a new locomotive at the workshops of the Great Western Kail- 
way Company. This engine, constructed under the direction of 
Richard Eaton, Esq., locomotive superintendent to the company, is 
the first ever constructed at Hamilton, The Weekly Times of that 
city remarks as fullows:—" The new engine is named * the George 
Stephenson,’ in compliment to the celebrated engineer, Sue has a 
strong, formidable look, and reflects the greatest credit on the me- 
chanics of the Great Western, who are justly proud of their work, 
She has three wheels on each side, coupled, each 5 ft. in diameter. 
The bore of the cylinder is 16 in., with a 24-in, stroke. The engine 
is titted up with Eaton's patent heater, which consists of a tube 
passing through the bre-box, by which the water is heated as it 
passes from the tank into the boiler. She is a very powerful engine, 
and is destined for the freight business.” 

Nava Eneine krs.—The following appointments have been made 
since our last :—D. M‘Farlaue, promoted io be ac. ing tirst-class assist- 
ant engineer in the Mohawk ; G. Deans, promoted to be acting tirst- 
class assisian( engineer in the Caesar; Matthew Barker, promoted 
to be second class assistant engineer in the Beagle ; J. H. Vickery, pro- 
moted to be second-class assistant-engineer in the Princess (har- 
lotte; James Scott, promoted to be second-class assistant eng sneer 
in the Valorous; George Thompson, promoted to be second-class 
assistant-engineer in the Mars; George H. Loxdale, promoted to be 
second-class assistant-engineer in the Topaze; ‘Thomas Ball, pro- 
moted to be second-class assistant-engineer in the St. Jean d’Acre; 
Frederick Wheeler, promoted to be second-class assistant-engineer 
in the Gladiator ; Thomas Gardner Punnett, acting third-class 
assistant-engineer, to the Fisgard, for service in the Vivid; J. 
Lowrie, second-class assistant-engineer, to the Nile; Lewis Brewer, 
acting third-class assistant-engineer, to the Nile; Daniel Anderson, 
acting third-class assistant-engineer, to the Trafalgar; Sloper F. 
Sugden, third-class assistant-engineer, to the Cumberland, for 
service in the Phaeton; William Price, inspector »! machinery 
afloat, to the Cumberland, for service in steam ordinary at 
Sheerness; John H. Langley, inspector of machinery atioat, to the 
Victoria and Albert ; Edward Ingledew, second-class assistant-engi-~ 
neer, to the Wellington, as supernumerary; and Edwin Erskine 
Williams, acting third-class assistant-engineer, to the lisgard, as 
supernumerary. 

‘raction Enorves ror Common Roaps.—Several trials of what 
is termed Taylor’s Steam Elephant have taken place within these 
few days past. Yesterday and to-day the engine was tried in the 
——. of an official from one of her Majesty’s dockyards (Mr. 

lay), M. de Bergue, and several other gentlemen interested in its 
performance. Every time it is taken out seems to improve its 
working power; for it took two ordinary Liverpool lorries, heavily 
laden with machinery, up a hill of moderate gradient with 
apparent ease. Whilst its large broad wheels were passing over 
the newly macadamised road, the metal seemed to get a permanent 
settling down, and it would very soon smooth over and improve the 
way for ordinary trattic. Cowmissioners of highways would do well 
to have such machines as this to make roads tur them, the, Laving 
no teeth in the rims of the wheels. ihis is the second machine 
constructed by Messrs. taylor, the wrst one having been supplica to 
the Government, and is now at work at the Leyoupor Dockyard. 
What we have witnessed in the present engy.e€ promises tar to 
provide an economical mode of draft on common roads, and a cheap 
medium for removing materials from one place to another, ‘Lhe 
Prince of Orange, whilst in Birkenhead last week, visited the 
Britannia Works, and inspected this engine, with which he expressed 
himself much plea ed. Messrs. Taylor and Co. have received orders 
to construct one of these engines fur the Dutch Government, but of 
much greater power than the one tested lately, and one for a Kussian 
prince, the trials of which we look forward to with considerable 
interest.—Lii Post. 
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Fic. 1 is a side elevation of a hammer, arranged according to the in- 
vention of George Dawes and Charles J. Carr, of Hoyland, Yorkshire. 
The cy linder, piston, piston-rod, and valve are shown in section ; Fig. 2 
is a front elevation. The hammer-head a is attached to the lower 
or closed end of the cylinder 4, which is raised by exhaustion by the 
piston c. This piston is connected to the crank-shaft d by the com- 
pound piston-rod e, g, and motion is communicated to the crank- 
shaft through the pulley A, which is driven by a belt, as shown, or 
by gearing. The pulley A is mounted loosely on the shaft, and is 
driven by the teeth of a clutch A! taking into corresponding teeth 
on the boss of the driving pulley ; the hammer can thus, by means 
of the lever B, be thrown in or out of gear. ‘The crank-plate of 
the shaft d is furnished with holes made at varying distances from 
the centre, into any one of which the crank-pin may be inserted accord- 
ing to the length of throw required. The sped aheeinane of the 
compound piston-rod are that it will vary its length with the thick- 
ness of the iron operated upon, and it will also at every stroke take 
the piston ¢ to the bottom of the cylinder J, thereby ensuring, by 
the almost total exclusion of the air under the piston c, a great 
amount of lifting power. These advantages, it will be understood, 
are gained by connecting the rod e (which forms the upper part of 
the rod) to the cylinder g by means of a piston f, which works 
therein, the cylinder g being provided with an air-tight gland at top 
for the rod e to work through, and perforated with holes at the 
bottom, where it is connected by the joint A* to the large piston é, 
At every stroke, therefore, the piston 7 slides more or less into the 
cylinder g, thereby shortening the length of the compound piston-rod. 
An india-rubber cushion is placed between the top of the piston f and 
the cover of the cylinder g to prevent any undue shock on the up- 
ward stroke, and the like provision is made under the large piston c 
to prevent an undue shock on the downward stroke. The large 
piston ¢ is furnished with sliding segment valves i, i, which open 
and close alternately ports made through the piston for the purpose 
of allowing the air to rush into or escae from the space between the 
under side of the piston ¢ and the cylinder bottom. These valves 
are forced open during the ascent of the piston ¢ by a rod 4, formed 
with a pointed or tapered end, and suspended from the standard by 
aboxo. This box is so constructed that, if by any means the 
valves should stick or not open when struck by the point of the rod 
k, the rod can rise in the box, and so prevent a breakage. The box o 
is furnished with a gland o!, by lowering er raising which (the same 
being screwed for the purpose) the rod k may be made to open the 
valves sooner or later, as desired, and thereby shorten or lengthen 
the stroke of the hammer. The valves are closed on the bottom stroke 
by a plug n, pointed or tapered at its upper end, and carried by the 
piston in which it works. This plug is forced upwards on the 
piston ¢, completing its stroke by coming in contact with the cylin- 
der bottom. ‘The segment valves i, i, are shown detached, at Figs. 3 
and 4, Fig. 3 being a plan view, and Fig. 4 an edge view thereof. 
Fig. 5 illustrates the mode of working these valves. The piston c 
is formed with slots through it for the passage of air to and from 
the lower face of the piston, and these slots are covered by the 
sliding valves i, i, which are similarly slotted for the purpose of 
opening and closing the air passages as uired. The valves are 
held to their seats by segment guides, and they are fitted at their 
extremities with antifriction rollers i*, i*, between which the plug 
and rod & respectively strike, the former for closing and the latter 
for opening the valves, When the crank-shaft lifts the piston c, the 
valves will be closed to ensure the rise of the cylinder 4 with the 
piston ; but as the piston completes its upward stroke, the pendent 
rod & will open the valves and allow air to pass down to the under 
side of the piston, and release the cylinder therefrom, which will 
then be free to fall, guided in its descent by the guides on the 
hammer standards. In Fig. 5, a buffer r is shown for ensuring the 
quick descent of the plug n to its normal position on the piston 
leaving the cylinder bottom. A block of india-rubber p, or other 
suitable spring, is placed on a projection 2 of the standard, on which 
the block / standing out from the cylinder falls, when from any 
reason iron is not supplied to the anvil, to prevent the shock which 
would otherwise take place on the hammer and anvil coming face to 
face. For holding the cylinder and hammer-head in suspension, a 
gag-bolt y (Vig. 2) is provided, which, being thrust under a shoulder 
of the cylinder, will serve to sustain it. It is found beneficial to the 
working of the hammer to fix a balance weight on the crank shaft 
or pulley on the opposite side of the centre to the crank-pin, thereby 
balancing the weight of the compound piston-rod, large piston, and 
also part of the weight of the large cylinder, If required, the 
cumpound piston-rod may be connected to the cylinder bottom, as 
shown at Fig. 6, by a bolt a passing through the cylinder sides, and 
also through the bottom of the compound rod. As in this case the 
cylinder and piston-rod rise and fall together, each end of the bolt 
must be cased with an india-rubber bush to take off the shock ; and 
in order still further to guard against severe concussion, we place a 
cushion of india-rubber 1 under the joint 2. At the bottom of the 
cylindrical part of the compound rod an india-rubber bush, similar 
to the one d-scribed above, may be beneticially inserted in the 
joint A*, Fig. 1. The piston c (Fig. 1) may, if desired, be fitted 
with india-rubbver valves, opening outwards, in lieu o: the segment 
valves. The cylinder will in this case rise and fall with the piston, | 





as if it were bolted thereto, allowing, however, for a slight slip, | ps, 


which will ensure smooth working. The bottom brass of the crank | 
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shaft bearings may with advantage be blocked on an elastic bed of 
vulcanised india-rubber to moderate the shock caused by the sudden 
lifting of the hammer, and the brasses in which the crank-pin works 
may also be similarly provided. 





WALKER AND HOYLE’S APPARATUS FOR THE 
CONSUMPTION OF SMOKE. 
PATENT DATED 13TH JULY, 1859. 


Fic. 1 is an elevation, and Fig. 2a longitudinal section of the end of 
a steam boiler, to which are applied the improvements of C. S. 
Walker and Robert Hoyle, of Bury. ais the outer casing or shell 
of the boiler; 5, 5, the flues; c, c, the doors of the furnace or fire- 
grates d; eis a box attached to the end of the boiler, containing the 
cylinders 7, 7, each of which is furnished with a piston g, valve g', 
and screw tap g*, seen in Fig. 2. The piston-rods are jointed to the 
levers A, fixed to the shaft 7, to which are also tixed the levers j, 
which are acted upon by the horizontal levers & and the eccentrics 4, 
the a in of each fire-door c being provided with one eccentric; 
to the shaft 7, are also fixed the levers m, to which one end of the 
link n is jointed, the other end being connected to the swivel-door, 
damper, or valve o, which is hinged in an opening provided for it in 
the front part 6! of the bridge. The door o! is also hinged in the 
same gas the damper o; this door o! is made of wirework, or 
otherwise perforated, for the purpose of dividing the air entering 
between the front part 6! and back part 52 of the bridge. The mode 
of operation is as follows:—When the furnace-door ¢ is opened to 
feed the fire with fresh fuel, the eccentric 4 acting on the horizontal 
lever & and vertical lever j, causes the shaft i to swivel partly round, 
and in so doing the damper o is opened by the lever m and link n; 
the piston g is at the same time raised from the lower to the upper 
end of the of and while the piston g is rising, the valve g! 
admits air or other fluid into the cylinder. As soon as the door ¢ is 
closed the eccentric / ceases to act on the lever &, and the piston g is 
at liberty to descend in the cylinder fat a speed varying according 
to the size of the orifice in the screw tap g?, through which the air or 
other fluid escapes from the cylinder; and as the damper o is con- 
nected to the piston g by the levers and other parts above enumerated, 
it is evident that the damper o will be closed more or less rapidly, 
according to the size of the orificein the tap g?; or the damper o may 
be kept closed until the fuel has been put on the fire and opened by 
the closing of the furnace-door c. 
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By means of these arrangements a fresh supply of air is admitted 
between the bridges b' and & every time the furnace-door is opened 
or closed, and this supply is gradually cut off by the descent of the 
piston g in proportion to the reduced quantity of smoke evolved by 
the coal. ‘The fresh air, after passing the damper 0, is divided into 
small streams by the perforated door o!, which is hinged at o? for 
the purpose of being able to clean out the space between the bridges. 
When more than two bridges are employed, the air can be heated 
before it is admitted into the flue. In locomotive steam engines the 
air is admitted into the smoke-box by a similar arrangement of 
machinery. 

The arrangements for preventing the explosion of steam boilers 
consist in the following parts:—p is a dial attached to the front 
of the boiler, and q is an index fixed to the spindle or shaft r, to 
which is fixed the cam r! and pinion r?; this pinion gears in the seg- 
ment s, forming part of the float lever s'; the fulcrum stud of this 
lever and the end of the shaft r are supported in a cross stay or other 
convenient fixture attached inside the boiler. To one end of the 
lever si is suspended the float s%, and to the other end is connected 
the counterweight s*. The pongo | of the shaft r is provided with 
a crank-pin r3, taking into an open slot in the spindle ¢ of the safety- 
valve t!. Above the dial p is the whistle p! ; the steam for sounding 
this whistle is admitted through the valve p*, which is furnished 
with a weight p’ The mode of operation is as follows :—When the 


| water in the boiler is at its proper level, the lever s! retains its 


horizontal ition, as shown in Fig. 1; but as soon as the level 
becomes either too high or too low, the float lever s' assumes a 


| diagonal position, and the segment s causes the pinion r? to rotate, 


thereby bringing the cam ri in contact with the bottom of the weight 
and admitting steam to the whistle p' to give notice to the 
attendant; at the same time the crank-pin r’, acting on the spindle ¢, 
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lifts the safety-valve ¢', and allows the steam to blow off, and theindex 
q points to the graduations on the dial p to indicate the level of the 
water in the boiler. If the water remains at its proper level while the 
steam attains a greater pressure than that to which the valves 
p? and t! are weletel, the steam acting on the said valves raises 
them off their seatings in the usual manner, the slot in the spindle ¢ 
being open, as shown in Fig. 3, to allow the valve ¢ to rise without 
bringing the spindle against the crank-pin r’. 





Tue Rovau Soctery.—The President of the Royal Society gave 
his first soirée for the season on Saturday last at Burlington House. 
All the rooms were thrown open, and an unusually large collection 
of interesting objects in science and art was exhibited. Among 
these were the extremely beautiful machine for weaving by elec- 
tricity, invented by Mr. Bonelli; Mr. H. Bradbury’s engraving 
machines, which were exhibited in action ; specimens of the newly- 
invented process of photo-zincography, by Colonel James, director 
of the Ordnance survey; models of Mr. Whitworth’s guns, and 
specimens of the actual shot used, explained by Mr. Whitworth; a 
very interesting series of portraits and relics of Dr. Priestley, in- 
cluding two of his electrical machines, exhibited by Mr. Bastoc 
the Rey. James Martineau, and Mr. Yates; Trevithick’s origi 
locomotive engine, exhibited by Mr. Woodcroft; curiosities from 
Japan, exhibited by Captain Osborn and Dr. M‘Gowan; model of 
an iron fortress, exhibited by Mr. Hall; and a very remarkable 
series of experiments, showing electric discharges in vucuo by the 
voltaic battery, by Mr. Gassiot. 


Cost or Steam PLoveHina.—Let us glance at the comparative 
cost of ploughing. It must be admitted that the heavy-rope plan 
has by this time obtained a fair opportunity of proving its success. 
Mr. Fowler’s system has at present three large firms, the most dis- 
tinguished in England for engines and agricultural implements, 
uniting all their skill in carrying out this heavy-rope plan. We 
may take Mr. Fowler's as the standard of the heavy-rope system, 
for he calls it so himself; and it is plain that all others of the same 
kind must stand or fall with it, for there is not much between them. 
Before a person can fairly recommend a farmer to exchange horse- 
power for steam, we think that the person must be prepared to 
show, taking all things into consideration, that there is a broad 
and distinct margin of protit, in order to warrant a change. There 
is a very wide difference between the eost of the keep of 10-horses 
and the cost of coal for a 10-horse engine; and the farmer is 
entitled to look for something of that difference, when the 
power of the latter is substituted fur the former in the matter 
of ploughing. Agricultural engines take 5 Ibs. per horse per 
hour. Looking then at the evidence which Mr. Fowler lays 
before the public, in reference to his standard steam plough, we 
think it plain that he has not furnished a clear case, that on the 
heavy rope plan there is any profit by the use of steam power. By 
cnlechation, he appears to make a little difference on behalf of steam; 
but, then, this is obtained by several assumptions which are not 
he prize field-day operations, where 
everything is pushed to the utmost, is compared with some every- 
day estimate of horse-work ; but if any of you take the trouble to 
compare the testing trials of horse-power in ploughing, conducted by 
the Lontedale Agricultural Association, with the performances of Mr. 
Fowler’s plough at Chester, as declared by the judges, you will find that 
the advantage is decidedly in favour of horse-power in the matter 
of ploughing. Again, compare the cost of a one-cart draught, as 
found from several averages by Mr. Morton, and compare it with the 
cost of the draught by the judges at Chester, and you will find no 
advantage on the side of steam. Again, the judges of Scottish 
societies, and all others whose estimates are given by Mr. Fowler, 
in his catalogue, make the assumption that 200 days’ ploughing 
takes place every year on a farm. The ploughing on a farm is — 
mated, from many factual cases, to ;be about 4-1U0ths to 5-10ths 
horse labour. So that, instead of spreading the estimated tear and 
wear and interest over 200 days, 89 or 100 is large enough, which at 
once doubles the item on each acre. But this is not all. The cogins 
is stated to be 10-horse power, and yet consuming at the rate 
11 1b. of coal per hour, which shows that the engine was 
actually above that power, or about 20-horse, or that it was 
overheated and ought to have been valued higher, as double is too 
much for real above nominal. In either case the percentage of tear 


and wear and interest ought to have been higher. The two fe 
mers, whose evidence is adduced in the catalogue, oo“ bag 


terest and cost of tear and wear over 200 days, although ne nao 
them had spent 200 days in ploughing. These are points whic hs 
not appear at all satisfactory. The power consumed in friction af 
the heavy-rope plan is very great. Mr. Fowler admits that . 
8-horse engine is not quite able to haul two ploughs, when & —_ 
horse-power is considerably greater than that of an ordinary dranght 
horse. I have known the light-rope system effect the ones S 
two furrows in heavy clay land 3 in. deeper than it had ever 
ploughed, and beyond the speed of horses, where only a 4-horse en- 
gine was employed. It is evident, then, from these considerations, 
that something different from the heavy-rope plan is req = 
steam-cultivation can be rendered generally profitable to farmers. 
Lecture at Newcastle, by Mr. W. Fisken. 
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TO CORRESPONDENTS. 


*,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, d&c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 





THE ENGINEER. 





receive in answer, Such answers, published to catch the eye of an 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

T. E. D. P.—Giffard’s apparatus was very fully described in THE ENGINEBR Of 
4th November last, 

W. A. (Manchester.)—Fresh water is at its greatest density at a temperature of 
39 dey. If “W.J.” doubts the expansion of water in freezing, let him jila 
tight vessel with water and set it where it will freeze. The vessel will be burst. 

C. G. C. (Manchester.)— We believe no work of the kind is in course of publi- 
cation. Clark’s ** Railway Machinery,” sometime since published by 
Blackie and Son, of Glasgow, is an excellent work, and ** Recent Practice, 
by the same author, contains much valuable information of the kind which 
you require. 

J. D.—The necessity of strengthening the upper part of an iron hull has been for 
some time admitted by engineers. As far as our knowledge goes, Mr, John 
Bourne was among the first to call attention to it several years ago. Neither 
Mr. Fairbairn nor Mr. Grantham have, we think, claimed any originality 
Sor their suggestions in this respect, but their influence is important in pressing 
these suggestions upon the attention of ship-builders, 





SHIP SLIPS. 
(To the Editor of The Engineer.) 
Stex,—Can you or any of your correspondents inform me where I can get any 
information about slipways, their most approved forms of construction, their 
cost, and their capabilities in comparison with dry docks ? J. W.R. 





COMPRESSING AIR. 
(70 the Editor of The Engineer.) 


S1z,—Will you or any of your readers be kind enough to inform me of the 
best and most economical means of cooling compressed air under the follow- 
ing circumstances :—1l. The sizes of vessels ining the Pp’ d air 
vary up to 10°0 cube. 2. The compressed air varies up to three atmospheres. 
3. The compressed air to be cooled for a length of time, the limit of which 
is 18 hours. It is also very desirable that any method proposed should be 
simple—not liable to disarrangement, and such as should —7 as little 
space as possible. >. W. 8. 








BLOWING FANS. 
(To the Editor of The Engineer.) 

S1r,—Perhaps some of your readers can supply me with the following in- 
formation :—A 3-ft. four-bladed Nasmyth’s noiseless fan is required to give 
out a sufficient blast to weld locomotive em the fire being at a distance of 
80 ft. from it, and the air passing round one bend at right — with a 
radius of about 2 ft. It has also to blow nine fires and a cupola, and has 
altogether to force the air through 112 ft. of piping, the main passage being 
18 in. square (= 2°25 area), and the smaller ones 7 in. diameter (= *26 area). 
How many revolutions should this fan make per minute, and what horse- 
power will it require to drive it? 

I imagine that this is more a question for practical than theoretical men, 
but I should be glad if any one would give me the names of any works bear- 
ing on the subject, or tell me of any papers read at any of the societies which 
in any way relate to it. Curota. 

Hereford, March 7th, 1860. 


ECONOMY OF FUEL. 
(To the Editor of The Engineer.) 


S1r,—Herewith is ahurried sketch* to 4-in. scale for the guidance of G. W. T. 
to economise fuel. I think he would do well in making the proposed altera- 
tion, particularly if he is a buyer of coal. 

The tube is badly proportioned for a boiler of 7 ft. diameter; it should be 
at least 3) ft. diameter, as shown in dotted line, so as to increase the heating 
surface. The water space should occupy about 3 of the diameter and 4 left 
for steam room ; this is ample for the latter with a boiler mounted with such 
large dome, so as to prevent priming into the cylinder. It appears to me 
that the side flues are much too small, and must, what engineers technically 
call, wire-draw the draught—thereby reducing the heating surface of the flues 
materially. The side flues should be carried up the boiler sides within about 
3 in. of low water mark. The partition under boiler appears to me to be 
much too thick, equal three bricks of 9 in. = 2 ft. 3 S This could be 
reduced with safety to 18 in. thick, thereby adding to the bottom heating 
surface of both boilers = 37°5 superficial feet ; this surface is generally caleu- 
lated to be twice as effective in the generation of steam as side flue su 
hence the necessity of having the brickwork of the side flues pretty near 
the sides of the boilers (say 6 in.) so as to press as it were the rarified air, to 
pass under the bottom as well as the sides ; ample room may be left under 
the bottom without fear, for the accumulation of soot (if his ites do not 
consume their own smoke) and other incombustible matter in the fuel, so as 
to deposit themselves in the bottom without obstructing the draught, as 
shown in dotted line at bottom. I should also recommend him to spring a 
small brick segmental are over each of his boilers, within, say, 2 or 3 in. of 
touching them, and fill the intervening space with finely sifted fresh-water 
sand, quite dry, so as to prevent as much as possible the radiation of heat 
from the boiler tops. His steam pipes ought to be well lapped with felt, or 
any other nonconductor of heat, And, finally, if his boilers are sufficiently 
strong to work to a pressure of, say, 25 or 3010. per square inch, to allow of 
more expansion and cut the steam off at say } the length of stroke, and to allow 
his piston to travel at the ordinary speed of about 250 ft. per minute, I think, 
under these circumstances he ought to find a saving of fuel of at least 70 
per cent. from what he consumes at present. The vacuum appears pretty 
fair, and height of chimney quite sufficient. Query—If his chimney is of 
sufficient area in the shaft, and if his engine is working night and day, the 
latter would add to the fuel consumed, if only working single turns. 

Brendon Hills, Somerset, March 6th, 1860. M. Moraay. 

P.S.—Should ‘‘G. W. T.” feel inclined to make the proposed alteration, I 
should be glad, when done, to know the result through the medium of your 
—— Say the engine to do the same duty and in similar — as at 
present. a 


* The sketch is similar to Fig. 1 in R. C. M.’s note, given below. 











(To the Bditor of The Bagineer.* 
Siz,—I do not wonder at your correspondent “G. W. T.” (in your last im- 
pete finding his boiler a tire-eater. How he gets steam at all is wonderful. 
f he has to feed with water that deposits much (as those drawn from chalk 
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strata), let him set as per diagram, No. 1, and if with a water that does not 

deposit, as per No, 2; and if this is not clear, if he will write me I will, 

without charge, of course, send him a more detailed sketch. R. C. M. 
1, Park-place, Brixton-road, London, 8. 





MEETING NEXT WEEK. 
InstiTUTION OF CiviL ENGINEERS.—Tuesday, March 13th, at 8 p.m., Con- 
tinued discussion upon Mr. Longridge’s Paper ‘On the Construction of 
Artillery and other Vessels to resist great internal Pressure.” 
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OMNIBUS RAILWAYS AND TRACTION ENGINES IN CITIES. 


For nearly twelve months and up to a very recent period, 
the Messrs. Busby, of Liverpool, who own nearly all the 
omnibuses running in that town, availed themselves of the 
facilities offered by the line of railway along the docks, b 
driving their omnibuses along the rails. The fore wide 
of their carriages were fitted with movable flanges, each 
flange being a ring of iron acting on india-rubber blocks, 
and with the aid of this contrivance, the omnibuses could 
be made not only to keep the rails when required, but to 
turn on and off without difficulty. The Mersey Board at 
last imposed a toll of 6d. for each journey of these vehicles, 
upon which the proprietors at once withdrew them. An 
American gentleman, Mr. Train, then came forward with 
an offer to pay the toll demanded, and to put on a line of 
railway omnibuses, or “ street cars” of the kind so exten- 
sively used in all the principal cities of the United States, 
In the meantime the Messrs. Busby, aided by Mr. Joseph 
Kincaid, jun., C.E., have projected a similar system for the 
general accommodation of Liverpool, and they are under- 
stood to have received the warmest encouragement on 
the part of the Town Council. A question, however, has 
been raised as to the authority of the Council to break up 
the streets for the purpose proposed, and _parlia- 
mentary powers have been accordingly sought; a bill 
to authorise the construction of street railways through- 
out England being now before the House of Commons. 
In the American cities the street railway companies are 
not required to turn their carriages off the rails laid down 
for them, but in no other respect do these carriages have 
any monopoly of the public thoroughfares, inasmuch as all 
other carriages are permitted to run upon the rails, turning 
off only to allow the “ cars” to pass. In Liverpool, how- 
ever, it is not asked that even the railway omnibuses shall 
have the right of way over other carriages along the rails 
laid down for them, but that these omnibuses shall turn 
off for and otherwise accommodate themselves to the 
traffic, as much as if no rails existed. This is to be done 
by fitting the omnibus wheels with movable flanges, as 
meaty practised in Liverpool. Mr. Kincaid has designed 
a system of permanent-way somewhat different from _ 
thing heretofore adopted for the purpose, and one which, 
laid down in the middle of the street, will present two 
lines of iron tramway, each nearly six inches in width, 
or about 5,000 square feet per mile. Upon this surface it 
is intended that ordinary vehicles shall run. 

We sincerely wish this movement every success both on 
account of the enlightened enterprise in which it has origi- 
nated, and on account of the important principle which it 
involves. If it be successful, as, if carried out, we have no 
doubt it will be, the same ora better system will rapidly 
find favour in other large towns in the kingdom. No en- 
gineering arguments are required to prove the immense 
superiority, in point of traction, of railway omnibuses over 
the ordinary dirty and lumbering affairs which now crowd 
the streets of London. As far as the public are con- 
cerned, we are satisfied that, as soon as the railway omnibus 
system is understood, it will become popular. The world 
has attained such a degree of enlightenment that societ 
is less disposed than it once was to quarrel wit 
great means of public improvement, and we have 
besides the example of the American cities wherein, 
whatever may be their political irregularities, public 
convenience and social lux are, on the whole, 
better understood and more cheaply provided than in any 
other part of the world. The omnibus system of New York, 
as exemplified both by the ordinary class of vehicles and 
by the railway carriages, compensates for the scantiness 
and expensiveness of the cab accommodation in that 
metropolis. The ordinary omnibuses are light, elegant, 
and indeed luxurious, and are patronised by the wealth and 
fashion of the town. The railway omnibuses would be 
hardly less ger in their appearance but for the fact 
that they are liable to excessive over crowding, which is 
certainly no proof of unpopularity. ‘Thirty-five million 
passengers were carried in these conveyances on the horse 
railways of New York and Brooklyn, in the year 1859, 
and of this vast number, only twelve instances of personal 
injury were reported under the legislative regulations, by 
whie all the traffic and the general circumstances under 
which it is conducted have to be returned annually. What- 
ever may have been the opposition, in some instances, to 
the introduction of these railways, it is notorious that they 
are now regarded as absolute necessities, and none 
probably would now clamour so loudly against their re- 
moval as those from whom their projectors originally 
encountered more or less opposition. 

Whilst the Americans are in advance of us in respect of 
street railways, we have made important progress in the 
introduction of traction-engines and steam-carriages. 
George Stephenson’s opposition to steam-carriages was 
well known, and there was ample foundation for it at one 
time, when steam-carriages had attained such a footing in 
popular estimation as seriously to threaten the railway 
system to which the great engineer had wholly committed 
himself, As compare with a common road, a railway is as 
superior as steam is superior to horse-power. But whilst ordi- 
nary highways are indispensable, the superiority of rail- 
ways in respect of traction is no reason for excluding the 
former from a portion of the advantages which steam- 
power has conferred upon the latter. The question of 
steam-carriages has nothing to do with that of rail- 
ways. It is purely and wholly a question of the 
relative superiority of steam-power and horse-power, 
and there can be no doubt of the immense supe- 
riority, in most respects, of the former. At the recent 
meeting of the shareholders of Bray’s Traction-engine 
Company, a report from the authorities at Woolwich 
Dockyard was read, showing a saving by the use of the 
traction-engine of over £600 a-year, in the purposes to 





which it is applied at the yard. The great engineering 
firms now employ the traction-engine regularly in deliver- 
ing heavy machinery, sometimes to as great a distance as 
Southampton. The company’s report ey chiefly 
of the want of ms for working with their engines, 
a want which will be soon supplied however. The 
managers of two of the great metropolitan lines of railway 
have proposed to employ the traction-engine for the delivery 
of in London, and there are many indications of an 
early and rapid extension of the system of steam traction 
in large towns. A recent suit, in which Bray’s traction- 
engine acquired considerable notoriety, was withdrawn 
before the company had an ~ poe ee d of making a@ 
defence ; but cnagh was proved to show that it was the 
ossest mismanagement on the part of the enterprisin 
essee of the engine, and not the unprovoked behaviour o 
the much abused machine itself—disguised as it was as 
a fiery dragon—which caused the mishaps which befel the 
progress of Mr. Myers’ troupe from Whitechapel to 
Dover. Nothing, in the whole affair, occurred to the pre- 
judice of the principle of steam traction on common roads ; 
but, on the —— even Mr. Myers’ exploits in locomo- 
tive engineering afforded several important confirmations 
of the capabilities of the system in question. Steam traction 
on highways is, indeed, achieving fresh success daily, and 
is destined, there can be no doubt, to take its place among 
the most important improvements of modern times, 


RAILWAY BRIDGES. 


For some months past there have been rumours of a dan- 
rous failure in the’ Boyne Viaduct, on the Dublin and 
Belfast Junction Railway, and, judging from the local 
papers, the good people of Drogheda have been daily ex- 
pecting the whole structure to be tumbling about their 
ears. Engineers at a distance have caught up the alarm, 
and gravely called attention to the fact that the super- 
structure ob the viaduct in question is of the lattice or 
trellis description, and therefore, as eA would lead us to 
suppose, that it has a congenital weakness as compared 
with certain examples of bridge-building in plate-iron, 
and that, therefore, a calamity of some sort is more than 
robable. The facts, however, are simply that—whether 
rom an original defect in the foundations, or from a 
neglect in not oiling the rollers on which the superstruc- 
ture was expected to expand and contract without injury 
to its supports—one of the lofty piers has settled at one 
corner, and that, whilst there is no present danger, the 
settlement has nothing whatever to do with the relative 
merits of plate-iron and trellis girders. The failure in 
question has given rise to a most unpleasant controversy 
between Sir John Macneill, the former chief engineer of 
the Dublin and Belfast Junction Railway, and Mr. James 
Barton, who was his assistant whilst the works were in 
rogress, and who is now engineer to the company. The 
irectors, some time since, absolved themselves from all 
ticipation in the dispute by calling in Mr. Hawkshaw, and 
empowering him to report upon the defect in the struc- 
ture under notice, and to direct all necessary arrangements 
for its restoration. 

The Boyne Viaduct is the largest example of the lattice 
construction in this kingdom, although it is very far ex- 
ceeded by several large railway lattice bridges on the Con- 
tinent, esa Ad the gigantic structure by which the 
Royal Eastern Railway of Prussia crosses the Vistula at 
Dirschau—one of Herr Lentze’s greatest works, comprisin 
six spans of 397 ft. each. Captain Moorsom had erec 
bridges of this description in 1837, and had received a 
prize in 1850, from the Prussian Government, for his de- 
sign comprising two 600-ft. lattice spans, for the railway 
bridge at Cologne. Sir John Macneill had completed two 
iron lattice bridges in 1843, both on the line of the Dublin 
and Drogheda Retlecy, the largest of which, however, 
was of only 150 ft. span. The Boyne Viaduct, which com- 
prises one span of 264 ft., and two side-spans of 138 ft. 
8 in. each, was commenced in 1851, and was opened for 
traffic on the 5th of April, 1855. It had been open for but 
about four and-a-half years when the defect in one of the 
piers was discovered. 

Whilst, however, there has been no occasion, thus far, 
to doubt the security of the girders, this is much more than 
can be said of some other bridges constructed upon the “ tu- 
bular ” or plate-girder principle. The alleged weakness of 
the Torksey Bridge is still fresh in the minds of engineers, 
and the Spey Viaduct has more recently furnished the pro- 
fession with another illustration of the possible insecurity 
of structures of that description. This viaduct, compris- 
ing a pair of box girders of 230 ft. clear span, deflected 3 in, 
by its own weight, and, after a permanent set of 1 in. more, 
deflected 3 in. further under a rolling load of 2 tons per 
lineal foot—a total deflection of 7 in, Captain Tyler was 
compelled to report to the Board of Trade that the bridge 
could not be opened without danger to the public using it, 
and it was only upon a formal undertaking to strengthen 
it that the Aberdeen and Inverness Junction Railway 
Company were allowed to open it at all. The disclosures 
made upon that occasion showed that the tubular bridge 
experiments, which, according to Admiral Moorsom, cost 
the Chester and Holyhead Company no less than £7,000, 
had been perverted, in order to construct a formula, favour- 
able to the tubular system. Mr. Edwin Clark, who reported 
the details of the experiments with the most conscientious 
care, gave the average breaking strain of the iron as 18°6 
tons per square inch, and from this adopted a constant of 
74°4, which he applied, not to the total depth of the girder, 
but to the depth measured from the bottom to the middle 
of the top cells. Mr. Fairbairn'’s formula, with a constant 
of 80, applies to the whole depth of the girder, and om 
a result about 25 per cent. greater than that obtained by 
the formula deduced by Mr. Clark. 

It does not appear to be generally known that Mr. 
Stephenson completely abandoned the cellular system, in 
his last great work, the Victoria Bridge at Montreal. It 
was admitted that the practical impossibility of inspecting 
the cells was an insuperable objection to the system, as 
was the danger of lowering men to examine and paint the 
cellular sides of the Great Eastern, a fatal objection to the 
further adoption of the system in ship building, The 
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Victoria Bridge has a number of longitudinal ribs or dorsal 
fins a'ong the top, which serve to increase its stiffness, 
without, however, forming cells as in the Britannia Bridge. 

The cellsare admitted to be objectionable features in the tubu- 

lar system ; the enclosure of the roadway in the tube is ad- 

mitted to be objectionable also, inasmuch asthe upper and 
lower tables or booms must necessarily contain an excess of 
iron, which cannot be fined down near the piers as it 
ought to be, without becoming too thin for working ; and 
the results of Professor Barlow’s experiments, as obtained 
many years ago, render it very doubtful whether the 
middle breadths of bridge tops and bottoms, from 11 ft. 
to 18 ft. wide as they often are, sustain any strain at 
all. Even Mr. Fairbairn, as in one of his designs for the 

Cologne Railway Bridge, appears to prefer box girders 

(rather than a tubular girder, with a roadway through it) 

up to spans of 326 ft. Throwing over, therefore, as has 

been done, both the tubular and cellular systems, the only 
distinguishing feature left of the Britannia Bridge is the 
late-iron sides. From some of the arguments which 

Mr. Stephenson once advanced in a discussion at the 

Institution of Civil Engineers, it might have been sup- 

posed that the stiffness of such structures resided 

mainly in their sides, and that it would be better to make 
bridges, if possible, of vertical plates only, without either 
top or bottom members. The advocates of the tubular 
system contended with him, that because a plate set on 
edge could not be broken except by a considerable load, 
it was better to concentrate iron in the sides than, by 
adopting the lattice construction, to dispose an equal or less 
weight in the top and bottom. But when, ina single discus- 
sion in the year of grace 1855, among the most eminent en- 
gineers in the world, it was argued variously that beams 
exposed to transverse strains had no neutral axis; that all 
the strains were horizontal, and, again, that they were all 
diagonal, we might well have questioned the actual know- 
ledge to which engineers had attained, as to the proper mode 
of proportioning beams. There are those who can adopt 
no result not deduced from mathematical analysis, and of 
such must have been our engineers, when they were floun- 
- dering in the midst of conjectures,and vague propositions 
as to the nature of strains, which, with the aid of a few 
on models and a Nicol’s prism for showing polarised 
ight, they might have had visibly displayed before them. 
In that discussion, it was a theme of surprise that the sides 
of the Boyne Viaduct, which, as far as its superstructure 
is concerned, is probably as sound at this moment as any 
iron bridge in the world, should contain no more iron than 
would be equivalent to a Zin. plate over the whole length 
and depth. ‘The sides of the Victoria tubes of 242 ft. span, 
weigh 173 tons, whilst the weight of the same length of 
the Beyns Viaduct sides is only 91 tons; and if we com- 
pare the distribution of the iron with that in solid plate 
sides, the latter would require to be nearly or quite four 
times thicker at the ends than at the middle of the span ; 
making with the amount of iron in the sides of the Boyne 
Viaduct a plate of 9-16 in. thickness at the ends and 3-16 in. 
only at the middle. The angle of the lattice bars in this 
viaduct is believed to be the best, viz., 45 deg., the strains 
being thus conveyed with less weight of material than in 
Warren’s girders ; and with less than in the Haydon-square 
lattice bridge, where the angle is hardly 30 deg. from the 
vertical. 

Whilst engincers have argued at great length as to the 
relative weights of materials required by the solid plate 
and lattice systems respectively, very little has been 
allowed to be made public as to their relative cost in 
respect of workmanship. We believe, however, that, for 
equal weights, the lattice system is much the cheaper ; 
and on most of the German and Swiss railways, where 
economy is especially considered, the lattice system is 
almost exclusively adopted. Even in France, the tubular 
system is being abandoned, and the lattice system re-intro- 

uced in its stead. 

As long as the strength of a railway bridge is inferred 
from its deflection merely, the lattice system is placed at a 
disadvantage. No engineer would require to be reminded 
of the difference between strength and stiffness, and yet 
the relative stiffness of bridges of different constructions is 
taken as representing their relative strength. We might 
as well compare the strength of spring steel and cast iron 
run into the same form, by noting their relative deflections 
under equal loads. When, in 1855, Mr. Hemans men- 
tioned to the members of the Institution of Civil En- 
gineers how the Shannon bow-string girder bridge, 
of only 165 ft. span, deflected 22 in. on trial, he was vir- 
— told that he had made a great mistake, yet he had 
no eae! in establishing the correctness of his state- 
ment, together with the important additions that the bridge 
was passed without objection by the Government Inspector, 
and that the strains in its upper and lower members did 
not exceed those commonly permitted by engineers. The 
bow-string girder has pai rable elasticity ; but, in the 
case of the plate-girder, its comparative rigidity is no 
measure of its strength. So in the case of the lattice ; its 
sides have little or no stiffness by themselves, yet with 
from one-half to two-thirds the weight of the solid plate 
sides, the former serve the same purpose, viz., that of con- 
nectiug the upper and lower members of the truss, in which 

8 its real strength is concentrated. Whatever may be 
its deflection, the lattice construction would undoubtedly 
be the strongest at very wide spans, because its own weight 
would be less, and less of its absolute strength would be 
absorbed in supporting it. It was this knowledge which 
convinced Captain Moorsom of the practicability of 600-ft. 
spans for the Cologne Bridge, whilst Mr. Fairbairn’s first 
design ventured upon tubular spans of only 570 ft. 6 in., and 
in his principal design these were reduced to 326 ft. Mr. 
Stephenson admitted the inapplicability of the tubular 
se ape to spans much exceeding those of the Britannia 

ridge, or 460 ft. 

It is our firm opinion that we are now on the eve of 
the adoption of trussed railway suspension bridges for wide 
spans. The continued success of the Niagara a 
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great bridge at Kieff, and its satisfactory service under the 
heavy military traffic of the Russian Government, is 
another favourable instance. Mr. Page’s trusses in Chelsea 
Bridge also prove with how little material practical rigidity 
may be obtained with the chain suspension principle, and 
Mr. P. W. Barlow’s experiments, upon which he had de- 
signed the railway bridge at Londonderry, showed that, 
with a light truss, 25 times as much weight were required 
to produce a given deflection as when the suspension chains 
were allowed to take their load in the ordinary manner. 
The 1,041-ft. span at Lewistown, North America, illustrates 
the great width to which the suspension principle can be 
safely extended ; whilst the builder of the Niagara Bridge 
has nearly completed another railway bridge of 1,224 ft. 
span, and has proposed to construct a highway bridge of 
the enormous span of 2,600 feet. The Austrian engineers, 
it is understood, are about to adopt the suspension principle 
in railway practice, whilst the Saltash railway bridge, or 
Albert Viaduct, with its two spans of 456 ft., is a decided 
approach to the ~— of the suspension principle for 
railway purposes in this country. 


RAILWAY ACCIDENTS. 
THE reports on railway accidents for the second quarter of 
last year have, though late, only just reached our hands, and 
demand a careful review. The dst accident reported on is 
that on the Cornwall Railway, happening on May 6, and 
pregnant with some important lessons for railway managers, 


as it shows how want of due caution in the pe | working 
even of a well-constructed line is fraught with extreme 


danger. On the day in question a train, consisting of three 
carriages and a truck, and drawn by a tank engine weigh- 
ing 39 tons, left Plymouth at 7.25 p.m. It stopped at 
Saltash station, and was traversing an embankment be- 
tween Saltash and St. German’s, when the engine appears 
to have mounted the right rail. It then ran off the line, 
came in contact with the right parapet of the “ Grove 
Lake Viaduct,” plunged down 30 feet into the creek, carry- 
ing with it the two leading carriages, killing guard, driver, 
and fireman, and bruising or cutting a good number of pas- 
sengers. The line had only been opened four days, though 
the embankment itself had been made six months. The 
railway, like that of the Great Western, is formed with 
longitudinal timbers and transoms, and was reported in 
good order on the morning of the accident by the inspector 
of permanent-way, although there had been heavy rain on 
the two previous days. The road betrayed no symptoms 
of failure after the accident, the longitudinals preserving 
their level, and the ballast being well packed up to them. 
Evidently there was nothing in the condition of the road 
to account for the accident at all. The wheel marks 
showed, however, that the left wheel dropped within the 
rail 148 feet from the viaduct. On the right rail there 
was a joint of the longitudinal timber just opposite this 
point, and the strap bolt was here torn from the transom, 
and two lengths of rail curved outwards, with marks upon 
them showing that the wheel had here mounted and 
crossed them. The gauge was perfect up to this point, 
and the driver had reported his engine on the morning of 
the accident as “ doing as well as she possibly could do.” 
The driver was a steady and experienced man. The rail, 
the road, the engine, and driver seem to have been all 
that could be desired. Where, then, was the cause of 
the fatality? Just here—the engine was evidently travel- 
ling at between 30 and 40 miles an hour at the time of the 
accident, and weighing as it did nearly 40 tons, was at 
such speed testing too severely the newly-constructed road 
after two days’ heavy rain. To the unwise speed, and to 
that only, the catastrophe was clearly due. The roadway 
was good for all reasonable speeds, but it was highly dan- 
gerous to attempt such a speed under such circumstances. 
So apparently the directors think, as they have consider- 
ably reduced the speed between Saltash and St. German’s 
since the accident occurred. 

The fatal accident on the Edinburgh and Glasgow line 
on the 14th June is another proof of the danger of high 
speeds when the road is not in a condition to warrant 
them. The train was an express passenger train from 
Glasgow to Edinburgh, and when running at a speed of 
45 miles an hour near Castlecary went off the line at a 
point where the rail had been marked “ dow,” and which 
the plate-layer was commencing to lift when the train 
hove in sight. After the accident it was found that the 
hind suspension-rod of the left-hand leading spring was 
broken, and the body of the spring was hanging forward 
over the buffer ve § It is difficult to say whether this 
fracture was the effect or the cause of the accident; but 
the Inspector’s notion that it was the cause, and that the 
loss of balance and oscillation it occasioned rendered the 
“ low ” rail impassable at 45 miles an hour, seems the only 
rational one. ‘There were other contributing causes, how- 
ever. The engine was built in 1846, had run 164,000 
miles, and had a gauge of 4 ft. 54 in., a quarter of an inch 
less than any other classes of engines on the line. It could 
not, therefore, have been well fitted, in point of steadi- 
ness, for running the fastest trains. There were still other 
contributing causes, The joints were many of them bad, 
only a portion being fished, and these but inefficiently, 
the ballast of an inferior character, the road rough, the 
sleepers 4 ft. apart, and the rails only 16 ft. long. Such 
an engine running at 45 miles per hour on such a road 
may possibly proceed with safety when all holds together, 
though then the experiment must be a hazardous one, but 


when the smallest mishap occurs there is small margin of | 


safety to interpose between the casualty and danger. The 
broken rod, or something else equally adventitious, threw 
the balance on the wrong side, and the casualty was in- 
evitable. 

The collision in the Bowling Tunnel of the Lancashire 


and Yorkshire Railway Company on the 6th of May—a | 


tunnel worked by telegraph—was evidently due to the 
mistake or carelessness of the signal-man, and the circum- 
stances incline to the former alternative. 

On the 8th of July, the engine of a Lancashire 
and Yorkshire passenger train struck the tongue of 
the points at the Salford Junction, and was, with the 
tender and six or seven carriages, thrown off the rails, 








Fortunately the train was running at a slow speed, and 
no fatality occurred. The accident was clearly caused by 
the pointsman not having quite closed the points when 
the engine passed over them. Evidently, however, the 
man’s attention was too much divided, his points too im- 
perfect, and his command of them too partial to give him 
a fair chance of doing his duty. At the time the train 
passed, and he was puiling the points over, an operation that 
on account of their stiff working took all his strength, he 
had a foot in each stirrup for lowering the signals for an 
up and a down train on the Bolton line. To add to his 
embarrassment, the points and signals were worked from 
a stage immediately above the rails, and the floor of the 
stage being boarded, intercepted the man’s view of the 
points completely. He could not, therefore, tell whether 
he had completely closed them or not, nor had he any 
indicator to show him the fact. To make the matter 
worse, the road at the points was not in good order, 
but required to be properly packed. The pointsman him- 
self was a very experienced man, and had been employed 
there from the first. The only wonder is how he could 
safely pilot 100 trains a day, with such imperfect appli- 
ances, amid such dangerous distractions, The attention 
of the directors was very properly called to the necessity 
of cutting away the cabin floor, and of supplying an in- 
dicator, to show the state of the points at night. 

On the 25th of July, an excursion train, consisting of an 
engine, tender, 26 carriages and two brake vans, with 
about 1,000 passengers, came into collision with some 
empty salt wagons standing on the main line, near the 
Heaton Norris Station of the London and North-Western 
Railway. In consequence of the sharp curve by which the 
station is approached, the driver sighted the trucks only 
when he was 100 yards from them. Yet the distant 
signal of the junction was standing only at caution, which 
was asimple intimation to proceed, inasmuch as that 
signal is never lowered to “all right.” To aggravate the 
case the driver was little acquainted with the line, was 
running at a speed of 30 miles an hour, was going down 
agradient of 1 in 140, and now, when within 100 yards 
of the trucks had only two brake vans to check the mo- 
mentum of so heavy a train. Of course collision was 
inevitable. 

The extraordinary mode of working the distant signal 
seems to arise from the fact that the pointsman has so much 
todo that he is obliged to do everything in the shortest way 
possible, “ He acts as junction signal man, has to work points 
that are thirty or forty yards away from his hut, and has, al- 
together, seven pairs of points to attend to by day, besides 
assisting the night watchman with the station points when 
he is on night duty.” The pointsman therefore allows a train 
with 1,000 passengers in it to come thundering down the 
gradient as if all were clear, and so makes a smash inevit- 
able. The arrangements here must have been of the worst, 
and the reckless driving made the catastrophe doubly cer- 
tain. This was a gross specimen certainly of the way in 
which even excarsion trains are managed. 

On the cup-day at Ascot, No. 14 train to London was 
started without any guard, and No. 15 with only one 
guard. The driver of No. 14, on reaching Virginia Water 
station, made inquiry for his guard, and not finding him, 
there was some delay in the starting of his train. In the 
meantime No. 15 came up, and ran into No. 14 train. Capt. 
Ross says, and we quite agree with him, “ The facts of the 
case speak for themselves. Each couple of trains following 
each other upon the thirty miles of railway from Ascot to 
London carried probably 1,400 or 1,500 persons, and each 
train had but one guard allotted to it. The failure of any one 
of these trains might have led to its being run into by the 
following train, and with consequences far more lament- 
able than the destruction of the holiday finery of the pas- 
sengers. The driver of No. 15 train may have been driv- 
ing too fast, but he was well acquainted with the railway, 
and knew he was to stop, and was prepared to do so at 
Virginia Water station. Would he have had so good a chance 
of stopping upon an emergency, had the train before him 
been brought. to a standstill anywhere else upon the line? 
It seems to me that the public are exposed to most un- 
necessary risks upon the London and South-Western 
Railway, while the management neglects to make the 
simple insurance against accidents of this class which may 
be effected by an adequate provision of guards and brake 
power.” 

A very serious accident might have occurred ‘to a pas- 
senger train at the Headingley Royal Gardens, near Leeds, 
during the Whitsuntide holidays, owing to the accidental 
breaking away of the train from the engine, and its starting 
down the incline towards Leeds, but for the extraordinary 
presence of mind and exertions of Thomas Atkinson, the 
guard, who in the most praiseworthy way saved the pas- 
sengers from every inconvenience but fright. 

The report winds up with the recital of the cireumstances 
under which a platelayer and his men through forgetful- 
ness allowed fragments of a cut rail to obstruct the up-line 
on the Stockton and Darlington line near Hartburn, and 
threw a passenger train off the line, though fortunately 
with no fatal results. It thus appears that speed dispropor- 
tioned to the state of the road and the other circumstances 
of the trains has been the greatest source of accident, fol- 
lowed next by defective signal or point arrangements near 
stations, whilst the negligence of railway servants has 
caused buta small proportion of accident. Though there 
is evident room for improvement, yet we have reason to 
congratulate ourselves that such an enormous carrying trade 
has been done with so little risk. 





RAILWAY tn Buenos Ayres.—A prospectus has been issued of 
the Buenos Ayres and San Fernando Railway Company, with a 
capital of £150,000 in £10 shares. The line is to run 15 miles from 
the city of Buenos Ayres, and through the best suburbs, and is to 
be constructed under a concession from the Government, with a 
guarantee of 7 per cent. for 20 years. 

A Tiger Kitiep sy Srrycunine.—The Bombay Times describes 
the killing of a tiger by strychnine. The tiger infested some low 
undergrowth at the bottom of a garden, and it was resolved to destroy 
it. A buffalo recently killed by the tiger was taken, and a quantity 
of strychnine was strewed in the bitten flesh. The tiger came, ate 


as usual, and died immediately. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 

2449. Joun Lewis Pricnarp, Dowlais, Glamorganshire, ‘“* A new method of 
relieving pain in the human body. "Petition recorded 26th Octobe 7, 1859. 
9392. JAMES FAIKCLOUGH, Liverpool, “Improvements in bed-bottoms and 

other similar structures.” — Petition recorded 20th December, 1359. 

121. BexJamin Burrows, Leicester, “‘ Improvements in looms for weaving 
narrow fabrics.” —/’etition recorded 17th Janvary, 1860. 

207. B. PoNCON-JRANDELIZE, Bonsecours, prés Rouen, Seine Inférieure, 
France, ‘‘ An improved eye-flap designed to stop horses which have taken 
fright, by depriving them of sight, and which he calls ‘ blinding eye- flap,’ 
for which he has obtained in France a patent for invention and improve- 
ment for fifteen years, bearing the date of the 19th August, 1859, 
No. 41,909."—/’etition recorded 27th January, 1860. 

230 Montacux Wieze.t, Friars’ Green, Exeter, Devonshire, and EusTAck 
WiGzELL, Marden-terrace, Lewisham road, Greenwich, Kent, **An im- 
proved form of land battery for coast and other fortifications.”—/etition 
recorded 30th January, 1860, 

275. SAMUEL CuatTWoov, Cornwallis-street, Liverpool, ‘‘ Improvements in 
sewing or stitching machines.”—/etition recorded 2nd February, 1860. 

299, George AKTHUR BipvgEiL, Ipswich, Suffolk, “* Improvements in pro- 

jectiles.” 

304. WiLuiAM SPURRIER, Birmingham, ‘Improvements in shaping metals 
and in machinery eniployed for that purpose.”—Petitions recorded 4th 
Fevruary, 1860. 

310. JamEs Epwarp Boyp, Hither Green, Lewisham, Kent, ‘ Improve- 
ments in carriages and "other conveyances used for the conveyance of 
children, adults, and invalids.” 

811. JosgpH SkERTCHLY, Ashby-de-la-Zouch, Leicestershire, “* Improve- 
ments in apparatus for evaporating the moisture from slip for potters’ 
use.”— Petitions recorded 6th February, 1860. 

$18. Martyn Joun Roperts, Crickhowell, 
breech-loading fire-arms.” 

$19. WiLLiamM Newton Witson, High Holborn, London, ‘‘ Improvements 
in sewing machines and apparatus connected therewith.”—The first part 
a communication from Lucius Bigelow, Boston, U.S., and the remainder 
his own invention. 

320, Joun WuirrueaD, Preston, Lancashire, “Improvements in moulding 
or shaping clay and other plastic materials, and in the apparatus em- 
ployed therein.” 

$24. Amz Louis EvGEne BREITTMAYER, Rue de Bruxelles, Paris, ‘* Im- 
provements in machinery for, and in engraving, the metallic surfaces of 
printing rollers or cylinders.” 

326. WiLuiAM Epwarb Newton, Chancery-lane, London, “ Improvements 
in the fittings of sun- shades. or roller blinds."—A communication from 
Valorus Drew, New York, U.S 

28. Joseru Rock Cooper, Birmingham, “Improvements in breech-loading 
fire-arms and ordnance.”—Petitivns recorded Ttk February, 1860. 

330, ALEXANDER DaLerty, Shard’s-terrace, High-street, Peckham, Surrey, 
** Improvements of watches, clocks, and chronometers.” 

832. Joun Martin Rowan, Glasgow, Lanarkshire, N.B., and Tomas 
Rogers Horton, Birmingham, “ Improvements in steam engines and 
boilers.” 

334, CuaRLes Perers Moopy, 
ments in carrying, supporting, and shifting engines used in 
and other agricultural operations, and in apparatuses employed thercin. 

336. Joun MiLuER, Fort, Ayr, N.B., “ Improvements in propelling vessels, 
ships, and boats.’ 

338. George Wuicut, Ipswich, Suffolk, “Improvements in sewing ma- 
chines.”—A communication from Theodore 8. Washburn, Rochester, New 
York, U.S. 

344. James CockgER, Liverpool, ‘‘ Improved a cae for indicating the 
number of passengers carried by public vehic’ 

346. James Carver, Butcher-street Works, Nottingham, ‘ Improvements 
in the manufacture of combs used in pusher machines, for the making 
of lace or other articles, and in the manufacture of counters used when 
casting the same.”—Vetitious recorded 8th February, 18.0. 

348. Cuak.es Stuakt, Halifax, Yorkshire, “ Improven ents in machinery 
or apparatus for the manufacture of soles for clogs, shoes, and pattens.” 
349. Joun CLeee Lupron and JosepH BLEaspALe, Church, near Accrington, 
Lancashire, ‘‘ Improvements in machines for preparing and spinning 

cotton and other fibrous materials.” 

350. Eowarp Tuomas Hugues, Chancery-lane, London, “* improvements i in 
scouring wool, aud in machinery or apparatus employed therein.”. 
communication from Isaie Drubay, Cambrai (Nord), and Marie Mace 
Fremont, Paris, France. 

352. HENRY DEACON, Widnes, and Tuomas ROBINSON, St. Helen's, Lanca- 
shire, ‘‘ Imprgvements in the manufacture of soda. 

354. GEorok W nitr, Dowgate-hill, (Cannon-~ street, London, “ An improved 
machine for moulding candles.”— A communication from Messrs. J. 
Seeger and Co., Esslingen, Wurtemberg.—/etitious recorded 9th February, 


Brecon, “‘ Improvements in 


Corton Denham, Somersetshire, “‘ Improve- 
jloughing 


180. 

356. THOMAS WEBSTER RaMMELL, Saint Alban’s-place, Saint James’s, Middle- 
sex, ‘‘ Improvements in pneumatic railways and tubes.” 

358. Joun SaMUKL Dawes, Smethwick House, near Birmingham, “ An 
a ement or improvements in breech-loading fire-arms and ordnance.” 

Tuomas Richarpson YaRRow, Arbroath, Forfarshire, and WALTER 
“Tectanenens NEILSON, Glasgow, Lanarkshire, N.B., “ Improvements in 
steam engines and boilers.” 

362. Benoit Bonnet, Salford, Lancashire, ‘ Certain improvements in 
jacquard apparatus to be em ploy ed in looms for weaving.” 

GrorGe Weston Bostock, George-street, Blackfriars-road, Surrey, 
“Improved apparatus for taking the measure of the human body.” 

366. DANIEL Wesson, Granby-street, Hampstead-road, Middlesex, * Im- 
provements in the ture of pianofortes.”—/éilions secorded 10th 
February, 1860, 

368. Davin Dixtz, Boulevart de Strasbourg, Paris, ‘‘ An improved oil box 
for lubricating the axle-trees of railway carriages or wagons, applicable 
also to the shafts of all kinds of machines.” 

370. WituiaM ALDRED and JouN Maynes, Manchester, “ Improvements in 
apparatus applicable to steam boilers for liberating steam therefrom, 
either in the event of excessive pressure or of deficiency of water for 
giving audible signals in the like cases, and for regulating the supply of 
on thereto.” 

2. James Wrieut, Bridge-street, Blackfriars, London, “ Improvements 
“— the construction of water-closets,”” —A communication from Max 
Schloss, Stockholm, Sweden. 

374, Joun HxNRY JOHNSON, Lincoln’s-inn-fields, London, ** Improvements 
in sewing oe vation from Samuel Comfort, 1} = 
Morrisville, and Francis H. Jackson, Bristol, Bucks, Pennsylvania, U.S. 

376. Bexyamin Pu RXELL, Birmingham, oe Improvements in hot water appa- 
ratus applicable to the heating of buildings, supplying baths and laund- 
ries, and other similar uses.” 

 ° = Humprukys, Deptford, Kent, Improvements in marine steam 

Oilers.” 

380. Witt1aM Harwoop, Stowmarket, Suffolk, ‘‘ Improvements in machi- 
nery for reaping and mowing.” —/'etitions recorded 11th February, 1860. 

382. Henry Hewstson, Blackheath, Kent, ‘‘ Improvements in rockets.” 

384. Joun Coorz Happan, Bessborough- -gardeus, Pimlico, London, ** Im- 
provements in the manufacture of guns and of projectiles to be used 
therewith.” 

386. Joun Green, Newtown, St. Martin, Worcestershire, ** Improvements in 
machinery or apparatus for drilling and distributing or sowing broadcast 
lime, salt, soot, guano, and other manures.” 

388. JEAN AUGUSTE HILARION BAuLanbE, Paris, ‘‘ An improved paper and 
ink for writing and printing purposes. 

390. Ricuanp Jonn Cote, Chepstow-villas W est, Bayswater, London, “ Im- 
provements in the construction of brushes.” 

392. Wint1AM Gossaer, Widnes, Lancashire, ** Improvements in the manu- 
facture of certain kinds of soap,”—Petitions recorded 13th February, 1860. 

400. James Kine Worts, Colchester, Essex, “ Improvements in means or 
apparatus for obtaining motive power.” 

402. Wittiam Epwarkp Newton, Chancery-lane, London, ‘‘ Improved appa- 
ratus for producing an artificial draft in chiwneys, and for purposes of 
ventilation,” —Acommunication from George Colhoun, Philadelphia, U.8. 

406. MicnagL JOHN HAINES, Stroud, Gloucestershire, *‘ Improvements in 
the manufacture of driving straps.” 

40>. SamugeL Rowzotuam, Putney, Surrey, and Groror HARRISON Botox, 
Penketh, near Warrington, Lancashire, ** A composite soap.” 

409. Joun WEEKS, Marylebone, London, ** Improvements in umbrellas and 
parasois.”—etitions reco, ded 14th February, 1860. 

412. James Rona.p, Liverpool, sic Improvements in machinery for ‘ topping 
up.’ ‘forming,’ or ‘laying twine,’ lines, cables, and other cordage.” 

414. Wittiam Frost NUTHALL, North Lodge, Kilburn, Middlesex, “An im- 
proved ports able machine for correcting and boring rifle bullets, also for 
turuing-in shot cartridge cases. 

416. Ricuarp ARCHIBALD BroomaX, Fleet-street, Middlesex ** Improvements 
in the manufacture of fabrics suitable for carpets, hangings, furniture 
stuffs, and the like”—A communication from Bernard Landwerlin, 
Doruach, near Mulhouse, and Theodore ~~" Mulhouse, France. 

418. Joun HAMILTON, Glasgow, Lanarkshire, N.B., and Tuomas SILVER, 
Philadelphia, U.S., es Improvements in marine steam engines.” —etitions 
recorde: 15th February, 1 60. 

420. Epwix Capen, Islington, London, “ An improvement in the con- 
| of soles and heels for boots, ‘shoes, and other coverings for the 
leet.” 


421. Counreway Sprye, Saint Leonard’s-on-Sea, Sussex, ‘‘ An improved self- 
feeding apparatus for printing machines,” 
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422. Tuomas Green, Nicholas-lane, London, “ An improved machine for 
the manufacture of paper and other bags. "A communication from Leon 
de Parienté, Paris. 

423. Grorer Parsoys, Martock, Somersetshire, ‘ Improvements in steam 
engines,” 

424. Wittiam Henry Exxiy, pabencee, St. Mary, Lambeth, Surrey, 
“ Improvements in window frames and sashes.’ 

“. George CowberyY, Strood, Kent, “An improved brick-making ma- 
chine.” 

426. WitLIaM CLark, Chancery-lane, London,“ Improvements in the manu- 
facture of gas aud in apparatus for the same.”—A communication from 
Etienne Charles Zacharie Bouchard, Paris, 

427. WitLiaM CLark, Chancery-lane, London, “ Improvements in sword 
and other sheaths or scabbards.”—A communication from Jean Baptiste 
Adolphe Jay, Boulevart St. Martin, Paris. 

428. HEeNry WIDNELL, Lassw ade, Edinburgh, “Improvements in the manu- 
facture of embossed cut pile fabrics.” 

429. Joun Hopkinson, New North-street, Finsbury, London, ‘‘ Improve- 
— in machinery ‘for cutting paper. "2 Petitions recorded Wth Februar vy 


430. Joun Henry Jonson, Lincoln’s-inn-fields, London, “ Improvements 
in fire arms.”—A communication from Eugene Lefancheux, Paris, 

431. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in furnaces for the prevention of smoke.”—A communication from Jules 
Poivret, Paris 

432. Wittiam Hupson and CurisToPueR Catiow, Burnley, Lancashire, 
**Certain improvements in power looms for weaving.” 

433. James GEorGE, Birmingham, * A new or improved method of suspend- 
ing gas and other chandeliers.” 

434. Epwarp WEstwoop, Brierley-hill, Staffordshire, ‘* An improved mode 
of securing or holding corks in the necks of bottles, jars, or other 
similar vessels.” 

435. ALFRED BeLraire, Brussels, Belgium, “ Improvements in fire-boxes 
and other parts of locomotive and movable steam engines. 

436, SAMUEL Bury, Manchester, ‘* Improvements in machinery or apparatus 
for embossing and finishing textile Sabeles or other like surfaces.” 

437. Tuomas Henry Morreu., Leyland, hire, ts in 
apparatus used in moulding and a A bricks, he in “drying bricks, 
tiles, and other articles made from plastic carths.” 

438. Joun Henry Jounson, Lincoin’s-inn-fields, London, “ Improvements 
in machinery or apparatus for twisting, doubling, and winding thread.”— 
A communication from Auguste Prouvost, Paris, 

439. Quinicus Fivopanti, University-street, London, “An apparatus for 
storing up the motive power of cheap or costless forces and carrying their 
= ~- where no such cheap or costless moving powers could be 
applied, 

440. Henry Duncan Preston CunnineuaM, Bury, Hampshire, “‘ Improve- 
ments in reefing sails.” 

441. WILLIAM Woopcock, Bessborough-gardcns, Pimlico, London, 
provements in stoves 

442 Davin Irons, , Hamilton- street, Deptford, Kent, ‘* Improvements in 
ship's compasses. 

443. Joun Henry, Mitchell- street, Glasgow, Lanarkshire, N.B., ** Improve- 
ments in the manufacture of flounced dresses.” 

444. James Maupe and Lorenzo Tixpaut, Sherwood Ironworks, Mansfield, 
Nottinghamshire, ‘* A combined garden roller and seat.” 

445. Pierre Lavenas, Lyons, France, ‘* Improvements in obtaining motive 
power by compressed air and by its successive and ascending pressures, 
and in apparatus employed therein.”"—A communication from Louis 
Brunier, Rue de la Charité, Lyons.—Jetitions vecorded 17th February, 
1860. 

446. PrerrkeE ApoLPHE GILLIS, Braine- le-Comte, Belgium, “‘ An improved 
regulator for prime mover engines.” 

447. Pierre Epeiestan StanisLas Duos, Boulevart de Strasbourg, Paris, 
“* An improved process for engraving metallic surfaces either in relief or 
sunk lines, applicable to copper plates, presses, or to ordinary printing 
presses.” 

448. Joze Luis, Welbeck-street. Cavendish-square, London, “ An improved 
jointed blind.”—A communication from A. E. Tardy, Paris. 

449. Ricuarp Brwiey, jun., Brook House Foundry, Uttoxeter, Stafford- 
shire, ** Improvements in the mode of heating the drying rooms, sheds, 
or stories used by potters and manufacturers of bricks and tiles.” 

450. Joun Sanprers, West Bar, Sheffield, Yorkshire, ‘‘ Certain improve- 
ments in watches.” 

451. Micuar, Henry, Fleet-street, London, ‘‘ Improvements in the produc- 
tion of gas for lighting and heating, and in apparatus employed therein.” 
—A communication from Louis Cyrille Bureau, Boulevart Saint Martin, 

Paris. 

452. Witt1amM Epwarp Newton, Chancery-lane, London, “Certain im- 
provements in knitting machines,”—A communication from William 
Henry McNary, Brooklyn, and James Green Wilson, New York, U.S. 

453. EpwarD WINTER, New Oxtord- street, London, ‘* Certain improve- 
ments in library and ‘office tables, ”*__ Petitions recorded 18th Fevruary, 1860. 

454, THoMAS OSBORNE, Derby, ** Improvements in pling and pling 
railway and other vehicles.” 

455. Joskru Earnsuaw and WiLuiaM GREEN, Preston, Lancashire, ‘‘ Im- 
provements in machinery for forming blocks of wood into shape to be 
used as soles for bouts, shoes, or clogs, or for other purposes.” 

456. Joun Morrat, Ardrossan, Ayrshire, N.B., “ lmprovements in steam- 
boiler furnaces.” 

457. ALEXANDRE TEISSERE, Boulevart St. 
blank stamping press.’ 

458. WILLIAM EpwarpD NEWTON, 
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Martin, Paris, ‘‘ An improved 


‘hancery-lane, London, “ A new and use- 


ion 


616. Thomas Gray, Rose-lane, Stepney.—Dated 2nd March, 1857. 

598. James Murpuy, Newport, Monmouthshire —Dated 2nd March, 1857. 

667. CuarLes LUNGELEY, ptford Green Dockyard.—Dated 7th March, 
1857 


717. Witt1am Evwarp Newton, Chancery-lane, London. — A communica- 
tion.—Dated 12th March, 1357. 

620. WiuLiam Leucnans, Piccadilly, London.—Dated 3rd March, 1857. 

654. Groree ToMLINsoN Bov ISFIKLD, Sussex-place, Loughborough-road, 
Brixton, Surrey.—A communication.— Dated 5th March, 1857. 

655. Ricuarp Atkinson Cowarp, Laurence Pountney-lane, London, — 
A communication, —Dated 5th March, 1857. 

666. Groner Hawks.ey, Bromley, Middlesex.—Dated 7th March, 1857. 

7“ +" % ALEXANDER Firton, Ardwick, Manchester.—Dated 9th 

arch, 1857. 





Patents on which the Stamp Duty of £100 has been Paid. 

456. Epwin Stantey Brookes, Josera Buack, Grores Stevenson, and 
eaten JONES, Loughborough, Leicestershire.—Dated 23rd February, 
85. 

535. Samuxn Co.t, Spring Gardens, Middlesex.—Partly a communication. 
—Dated 3rd March, 185 

538. Samus. Cout, Spring Gardens, Middlesex.— Partly a communication.— 
Dated 3rd March, 1853, 

526. Marcet VetTitiart, Liverpool.—Dated 2nd March, 1853. 

571, Tuomas WeaTHERBURN Dopps, Rotherham, Yorkshire,—Dated 7th 
March, 1853. 

651. CuaxLes Hearp WiLD, Saint Martin’s-lane, London. — Dated 16th 
March, 1853. 

659. WiutiamM Buinknorn, Sutton, Lancashire.—Dated 17th March, 1853. 

601. Grores CoLuigr, Halifax, Yorkshire.—Dated 9th March, 1853. 


Notices to Proceed. 


2435. Germain CanovuiL, Curtain-road, Shoreditch, London, ‘‘New ma- 
chinery for priming percussion caps, without danger of e “ey also a 
new fulminate not hitherto employed.”—Petition recorded 25th October, 


WI. 

2444. Jean Jacques Bovrcart, Manchester, “‘ Improvements in mules for 
spinning.” 

2446. WILLIAM Wemyss Kennepy, Glasgow, Lanarkshire, N.B., 
ments in shirts.” 

2448. Joun Westry Hackworru, Darlington, ‘* Improvements in dynami 
valve gear a) plicable to locomotive, marine, and other engines.” 

2449, Joun Lewis PRICHARD, Dowlais, Glamorganshire, “A new method 
of relieving pain in the human body.” 

2451. CuarLes Epmunp Witson and Henry George Hacker, Monkwell- 
street, London, ‘ Improvements in hinery for the of 
chenille.” 

2453. Timoruy Wuirsy, Millbank-street, and WituiaAM Dempssy, Great 
Georye-street, Westminster, ae improvements in ordnance and arms.” 
— Petitions recorded 26th Octob-r, 1859. 

2454. lenazio ZACHERONI, Liverpool, ** Improvements in electric telegraphic 
cables for submarine and subterranean uses, and in submerging the same,” 
— Petition recorded 27th October, 1859. 

2465, JoserH PLANTIER, Paris, ‘‘ Improvements in brushes and brooms,” 

2468, James Hiceins, Salford, Lancashire, “Improvements in machinery 
or apparatus for warping ‘yarns or threads.’ ’—A communication from 
Richard Garsed and Clayton Denn, Philadelphia, U.8. 

2469, James Fereuson Coie, Devonshire-street, mdon, “ Improvements 
in time-keepers.”— P. etitions recorded 28th October, 1859. 

2471. GUSTAVE GUESQUIERE, Quai | Conti, Paris, ‘‘ A process to render gold 
and silver malleable and ductile.” 

2473. Samus, Cunuirre Lister, Manningham, and James WARBURTON, 
Addingham, ‘* Improvements in dyeing silk, cotton, china grass, 
similar vegetable fibre, and in preparing and spinning coloured and mixed 
coloured yarns from such fibres,” 

2474, Cuaruxs Srannet, New-street, Covent Garden, London, “ Improve- 
meuts in apparatus used in the manufacture of boots and shoes, or other 
coverings for the feet.”—Petitions recorded 29th October, 1859. ° 

2481. Joun Bouton, Halifax, Yorkshire, ‘ Improv ements in means or 
apparatus for winding thread or yarn on to shuttle bobbins or pirns, 
which improvements are also applicable in winding on to other bobbins, 
or spools, or tubes,”— Petition recorded 31st October, 1859. 

2491. Josiau Jonxs, jun., Liverpool, “ Improvements in sbip-building.” 

2492. WILLIAM HENRY PERKIN, King David Fort, St. George’s-in-the-East, 
** Improvements in the manufacture of colouring matters,” —/’etitions re- 
corded 1st November, 1859. 

2404. BENJAMIN Browne, King William-street, London, ‘A self-heating 
ironing apparatus.”— A communication from Charles Jean Eugene 
Baptiste Cailloué, Paris,”— Petition recorded 2nd November, 1869. 

2499. IsivoRE FRaNcers DeLay 1#k, Paris, “Improvements in coffee-pots, 
tea-pots, and other culinary or pharmaceutical vessels of the same 
nature.” — Petition recorded 3rd November, 1859. 

2509. Aveust Pgrer Boornsy, Dean-street, Soho, London, “ Improve- 
ments in travelling and such like bags.” 

2512. Frevenick Hate Houmes, Northfleet, 
apparatus for transmitting light. ad 

2517. RicHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in breecn-loading ordnance and other fire-arms, and in projectiles to be 
used therewith.”—A communication from John Webster Cochran, New 
York,—/etitions recorded 4th November, 1859, 

2521. Davin Joy, Strangeways Ironworks, Manchester, ‘‘ Improvements in 


“ Improve+ 





Kent, “Improvements in 





ful improvement in the smelting and refining of iron.— 
from John Black Cornell, William Wiggins Cornell, and Birdsall Cornell, 
New York, U.S. 

459. Tuomas Hoyix, Marsden, Almondbury, Yorkshire, ‘‘ Improvements in 
the construction of screens employed for cleaning wheat and other grain.” 

460. ALrrep CLAYTON Hint and WiLtiamM Morean, Witton Park lronworks, 
near Darlington, “‘ Improvements in protecting the sides and ends of 
puddling furnaces.” 

461. FreveRICK WILLIAM Mart, Gresham street West, “ Improvements i in 
the manufacture of mops or ‘ sponges’ for cleansing cannon. 

462. Joun Sowerby and SawurL Nevitte, Gateshead, Durham, 
provement in moulds for making pressed “glass.” 

463. Kicuarp ARCHIBALD BRroomAN, Fleet-street, London, “ Improvements 
in stamping presses."—A communication from Theophile Canier and 
Adolphe Kunkler, Paris. 

464. G. W. Townsenp, Calcutta, “ An improvement in projectiles.” 

465. Sir CHakLEs Tinston Baicut, Harrow Weald, Middlesex, ** Improve- 
ments in working and testing telegraphic conductors, and in apparatus 
connected therewith.”—Petitions recorded 20th February, 1860, 

467. Pierrt J0LIEN Weerts, Verviers, Belgium, ‘‘ Improvements in the 
preparation of stuffs in general.” 

469. Louis SauTTER, Avenue Montaigne, Paris, ‘Improvements in the 
treatment of mica and its application to the manufacture of reflectors, and 
to other uses.”—Vetitions recorded 2st February, 1860. 

473. WituiaM Henry Crispin, Marsh Gate-lane, Stratford, 
provements in fastenings for doors.” 

475. CurisTiaN Scuiete, Lower Bebbington, Cheshire, “ Improvements in 
machinery for hammering, crushing, reducing, cutting, and mixing.” 

477. Vicron Everne Lecouprur, Rouen, “ A new or improved system of 


“ An im- 


Essex, “ Im- 


479. wv 1LLIAM SY MONS, Dunster, Somersetshire, ‘‘ An improvement in self- 
registering ther: mometers.” 

481. Tuomas Lovetiper, Philadelphia, Pennsylvania, U.S., 
in looms for weaving.” 

483. Epwarp DuNKLEY ReryNoLps, Southville, Bedminster, Bristol, “‘ An 
improved rifle ball.”—A communication from William Stow, Utica, Oneida, 
New York, North America.—/'elitions recorded 22nd Feb: uary, 1860. 

485. PiERRE ANTOINE Jossrit Dusarpw, Lille, France, “‘ Improvements in 
printing telegraphs.” 

457. Tuomas Barow, Hill Top, West Bromwich, Staffordshire, ‘A new or 
improved rail for railways.” 

489. WILLIAM CHARLESWORTH, Union-street, Southwark, Surrey, Henry 
CuakLeswortn, Barbican, and Tuomas Henry Dunpar, Clerkenwell, 
London, ** Improvements in cigarettes.” 

491. WituiaAM Frost NutTHatt, North Lodge, Kilburn, Middlesex, and 
Cuarues Humruxy, Southwark, Surrey, **An improved lubricant for 
small-arms and ordnance ammunition.” 

495. Joun Reprexx, Cumberiand-road, Southsea, Portsmouth, Hants, 
“Improvements in the construction of steam boilers for increasing the 
durability thereof and also for economising fuel.”—Petitions recorded 23rd 
February, 1860, 


Invention protected for Six peonine bY the Deposit of a Complete 
ation. 
Hatse. Hicorxs, pom. yoo U.S., “Supporting the 
a of an anchor and dise harging the same from the bulwark rail of a 
vessel,” — Deposited and recorded 28th Feb, wary, 1800. 


“ Improvements 








Patents on which the Stamp Duty of £50 has been Paid. 
596. Henry Du INCAN Preston Cunnineuam, Bury, Hants. — Dated 28th 
February, 1857 
597. THEODORE Hiyna Jennens, Birmingham.—Dated 28th February, 1857. 
632. Tuomas Brown, Fenchurch-street, London.—Dated 4th March, 1857, 
604, Kpwin Fraxcis Jones, Redcar, Yorkshire.—Dated 2nd March, ‘1857. 
a Bs ILLIAM TAYLOR, How Wood, Renfrewshire, N.B.—Dated ard March, 
641. Witt1am Muir, G —% Lanarkshire, N.B.—Dated 5th March, 1857. 
(A9. GroraE Bows, St. Huntingdonshire. —Dated 5th March, 1857. 
610, CuaRuxs Pavvear, Chatelisrault, France,—Dated 2nd March, 1857, 





1 y for the manufacture of telegraphic cables.”—A communication 
from Charles De Bergue, Barcelona, Spain. 

2526. WILLIAM Mannix, Wolverhampton, “ ms veg ag in the manufac- 
ture of manure.”—Petitions recorded 5th November, 

2542. Jonn Henry Jonnson, Lincoln's-inn-fields, the aad “ Improvements 
in watches or time-keepers ”—A communication from Merrick Price, 
Philadelphia, U.8.—/’ etition recorded 8th November, 1859. 

2546. Jon Hamer, | “An improved material for 
insulating the wires of electric telegraphs, "for lining articles of dress, for 
covering clothing, casing or lining steam boilers, pipes, cylinders, and 
other vessels, conduits, or chambers, and for oe similar purposes to 
which the said matenal is or may be for 
preventing or diminishing the transmission of heat or ma the electric fluid.” 
— Petition recorded 9th November, 1859. 

2555. RICHARD ARCHIBALD BroomaN,  Fleet- street, London, ‘ Improve- 
ments in mills or apparatuses for extracting oil from seeds and for other 
purposes.”—A communication from C, 8. Francis, Calcutta.—/etition 
record: d 10th November, 1859, 

2570. ARCHIBALD ViCKERS, Bristol, ‘‘ A method of opening and shutting 
two or four gates or doors simultaneously, and for fastening the same 
when either open or shut, applicable to railway crossings and other 
purposes.” —Petition recorded 12th November, 1*59. 

2504. Tuomas Dix Perxin, King David Fort, St. George’s-in- the-East, 
London, *‘ Improvements "in the manufacture of colouring matters.” A 
communication from Rudolph Knosp, Stutgart.”—Petition recorded 15th 
November, 1859. 

2061, James Fyre, Greenock, Renfrew, N.B., “‘ Improvements in ap tus 
for regulating and adjusting the flow and pressure of liquids.”— /etition 
recorded 24th November, 1859. 

2760. James Jones and Joun Hitton, Rhodes, near Middleton, Lanca- 
shire, “ Improv ements in apparatus to be used in dyeing, dunging, soap- 
ing, and clearing fabrics.”—/etition recoded 6th December, 1859. 

2775, CHARLES CONSTANT SIMONET DE CHANGY, Boulogne- sur mer, France, 
“Improvements in the manufacture of bread, which improvements are 
also applicable in the preparation of dough or paste for other purposes.”"— 
Petition recorded 7th December, 1859. 

2802. JaMEs FaincLoven, Liverpool, “Improvements in bed bottoms and 
other similar structures.”— Petition recorded 20th December, 1859. 

2931. Ricuanp ARCHIBALD BroomaN, Fleet-street, London, “ Improve- 
ments in hot-water heating apparatus.” *—A communication from Lewis @ 
Cross, Rotterdam.—Petition recorded 23rd December, 1859. 

8. Tuomas Hanvy, Windmill-street, Wed * An im- 

roved tool for ‘cleaning the inside of the tubes ‘or flues of tubular steam 
soliena. "Petition recorded 3rd January, 1860. 

70. Witttam Corron, Loughborough, Leicestershire, “ ope ee in 
machinery or apparatus employed in the manufacture of looped fabrics 
narrow fabrics.” — Petition recorded 11th January, 1860, 

121. Beyvamin Bu ‘RROWS, Leicester, yng A - looms for weaving 
narrow fabrics.” — edition recorded 17th January, 1860, 

131. Goprrsy ERMEN, we me and Joun =. +, Oldham, Lancashire, 
“Improvements in for winding, and 
doubling cotton and other fibrous” materials,”— Petition recorded 18th 
Januiry, 1860, 

138. Winuiam Dawes, Compton, in the 
manufacture of metal shoes for beasts of draught and burden, and in the 
machinery or apparatus to be used in such manufacture. * _. Petition 
recorded 19th January, 1860. 

190. Freperic Groom Grice, West Bromwich, Staffordshire, “ Improve- 
ments in the manufacture of nuts for screws, and in machinery employed 
in the said manufacture." —/‘etition recorde( 26th January, 1860, 

232. Tuomas WaLker, Birmingham, Warwickshire, “ Improvements in 
means for cleansing sewage and other waters.”—/etition recorded 30th 
January, 1800, 

325. Wiuiiam Epwarp Newton, Chancery- -lane, London, ‘ Rendering waste 
* vulcanised,’ ‘ hermised,’ and '* changed’ or “converted ’ india-rubber, and 
india-rubber compounds, useful and capable of being re-worked, fur the 
manufacture of a great variety of articles of trade and commerce.”—A 
communication from John H. ever, New York. 

328. Josgru Rock Coorgk, Birmingham, “ Improvements in breech-loading 
fire-arms and ondnance.—Paitions recorded 7th February, 1860. 
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332, Joun Martin Rowan, G w, N.B., and Tsomas Rogers Horton, 
Birmingham, ‘‘ Improvements in steam engines and boilers.” 

336. Joun Migr, Fort, Ayr, N.B., ‘Improvements in propelling vessels, 
ships, and boats,” 

346. James Cankver, Butcher-street Works, Jeognenty «muon ** Improvements 
in the manufacture of combs used in pusher machines for the making of 
lace or other articles, and in the manufacture of counters used when 
casting the same.”— Petitions recorded 8th February, 1860. 

359. Davip AvuLD, Glasgow, Lanarkshire, N.B., “ lmprovements in ma- 
chinery or apparatus for supplying steam boilers with water.” 

360. Tuomas RicHarpson YaRRow, Arbroath, Forfarshire, and WALTER 
MONTGOMERIE NeEILSON, Glasgow, Lanarkshire, N.B., ‘‘ lmprovements in 
steam engines and boilers,”—Petitions recorded 10th February, 1360. 

373. Tuomas SueppEN, Ardgartan House, Argyle, N.B., “ Improvements in 
fire-arms.”—Petition recorded 11th February, 1860. 

392. Wittt1am Gossacn, Widnes. Lancashire, ‘‘ Improvements in the manu- 
facture of certain kinds of soap.”—Petition recorded 13th February, 1860. 
428. Henry Winnett, Lasswade, Edinburgh, N.B., “‘ Improvements in the 

facture of emt i cut pile fabrics.” 

429. Joun Hopkinson, New North-street, Finsbury, “ Improvements in 
machinery for cutting paper.”—Petitions recorded 16th February, 1860. 

430, Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in fire-arms.”—A communication from Eugene Lefaucheux, Paris. 

437. Tuomas Henry Moreen, Leyland, Lancashire, ‘* Improvements in 
apparatus used in moulding and pressing bricks, and in drying bricks, 
tiles, and other articles made from plastic earths, 

438. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘ Improvements 
in machinery or apparatus for twisting, doubling, and winding @laread.”— 
A communication from Auguste Prouvost, Paris. 

440. Henry Duncan Preston Cunnincuam, Bury, Hants, ‘ Improve- 
ments in reefing sails.” 

445. Pierre Lavenas, Lyons, France, “Improvements in obtaining 
motive power by compressed air and by its successive and ascending 
pressures, and in apparatus employed therein.”—A communication from 
Louis Brunier, Rue de la Charité, Lyons.— Petitions recorded 17th February, 
1860. 

460. ALrrep CuayTon Hitt and WitttAM Morgan, Witton Park Tron- 
works, near Darlington, ‘‘ Improvements in protecting the sides and ends 
of puddling furnaces.”— Petition recorded 20th February, 1860. 

648. HATSEL Hicains, Orleans, Massachusetts, U.S., ‘Supporting the 
fluke of an anchor and discharging the same from the bulwark rail of a 
vessel,” —Petition recorded 28th February, 1860, 











And notice is hereby given, that all persons having an interest in oppos- | 


ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents, 


CLass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers Fittings, &c. 


1876. E, Soman, Upper East Smithjleld, London, “ Feed-water and heating 
apparatus.”—A communication.— Dated 13th August, 1859. 

This invention has for its objects the feeding of boilers, cither marine, 
locomotive, stationary, or portable, and can be applied to either the one or 
the other, at the same time heating the feed-water before entering the 
boiler, and preventing the bursting thereof. The feed-water and heating 
apparatus supplies the boiler to which it is attached in such a manner, and 
at such a rate, that the water level does not sink below its proper minimum 
height when the greatest consumption of steam takes place ; also, that it 
cannot rise above its proper maximum point when the least amount of 
steam is consumed, thereby keeping the water on the same level when the 
consumption of steam is normal. The apparatus heats the water up to 
boiling point without any particular consumption of steam, 

1877. J. R. Rostron, Kdenjleld, Lancaster, ‘* Locomotive furnaces.”— Dated 
13th August, 1859, 

This invention relates to arrangements of the fire-bars so that one end of 
them can be raised and lowered, by means of a lever and suitable apparatus, 
for the purpose of breaking or disturbing the clinkers or matters adhering 
to them, and thereby clearing the fire.— Not proceeded with. 


1886. W. Leatuam, Leeds, ‘ Double-acting superlative screw throttle-valve.”— 
Dated 16th August, 1859. 

The advantage of this valve or cone consists, Firstly, in its being worked 
by a screw, in consequence of which a more regular supply or diminution 
of steam, water, or other fluids, is given in its operation, Secondly, the 
equilibriam arrangement of the valve or cone possesses more advantages 
than can be found in any other valve now in use, on account of its being 
entirely free from the frictional irregularities to which all other valves at 
present in use are subject, all other valves being dependent upon single 
action, and, not being assisted with the screw, the spindle is allowed to 
corrode, which retards its motion, and thereby effectually prevents the free 
action of all the valves now in use. Thirdly, the provisional adjustment of 
the compound lever or arm, which, being attached to the governors acting 
on the valve, offers inestimable advantages in governing the steam-engine, 
thereby saving a great amount of fuel and expense now incurred by the 
irregularity of speed of the steam-engine, which the valves at present in 
use are entirely inadequate to govern. The invention cannot be described 
without reference to the drawings.—Not proceeded with. 

1887. H. Barcuevor, Newport, Monmouthshire, *‘ Steam and other motive 
power engines.” —Dated 16th August, 1859. 

This invention relates, First, to where two pinions, connected together 
so as to work simultaneously, operate in the same cylinder, or in separate 
cylinders placed opposite each{other, so as to act as one, the steam or other 
power employed only acting on the outer surfaces of each piston, by which 
the two pistons will act as a single piston, And the improvements consist 
in providing such cylinder or part cylinders with means for a ripid escape 
of the exhaust steam or other power, in addition to the ordinary exhaust 
ports, when the pistons arrive near the extremity of the stroke. For this 
purpose the patentee forms such parts of the cylinder or cylinders with a 
series of passages, by preference all round the same, and of united area 
sutticient for the purpose, The passages communicate with the eduction 
pipes and (when steam is employed) hot-water cistern. The improvements 
relate, Secondly, to when using such double pistons in a single cylinder, or 
in separate cylinders, to means of communicating motion to the main axis, 
so as to obtain a balance of the pressure. For this purpose, in place of 
connecting such pistons to a double crank, the pin of which passes through 
the connecting parts of the pistons, he employs two half cranks, the pin of 
each of which passes into guides, or traverses on opposite sides of such 
connecting parts of the pistons, and they are so arranged that the half 
cranks travel in opposite directions one to the other. When two of such 
double or compound cylinders are working together, the main shaft will be 
divided into three parts ; the outer or end parts of which travel in the same 
direction, whilst the middle part travels in the opposite direction thereto. 
When only one, the main shaft will be in two parts, and one part will 
travel in an opposite direction to the other. The improvements also relate, 
when employing doubling pistons acting in a cylinder of the character 
referred to, to means for regulating the flow of steam or other power to 
the respective ends of the cylinder, so as to obtain simplicity of the parts. 

‘or this purpose the pin of the crank (a single or half one) which receives 
motion from the pistons is connected to the valve or valves from within 
the cylinder. 


> W. Harman, Manchester, ‘Steam boilers."—Dated 19th August, 
359. 





This invention relates, in the first place, to the arrangement and con- 
struction of steam boilers of various shapes and kinds, with chambers or 
divisional portions, for the purpose of surcharging the steam with heat, or 
superheating it. As adapted to an ordinary plain cylindrical boiler for 
high-pressure working, the improvements comprise the construction upon 
and along the sides and tops of the boiler of steam or water chambers, of 
such form as shall cover in the ordinary longitudinal brick-side flues, formed 
exterior to the main shell from one end of the boiler to the other. The 
side chambers form additional supports for the boiler by resting upon the 





brickwork of the side flues, The steam generated in the boiler passes off 
at either end, down the steam chest, and thence along the side chambers 
or tubular divisions or pipes to the opposite end of the boiler, as the case 
may be. In this way the steam separated from the water absorbs or takes 
up a great quantity of caloric from the heated plates of the side chambers, 
which chambers are themselves highly heated by the longitudinal external 
flues of the boiler. The steam thus superheated or surcharged with caloric 
is then passed off by a stop-valve at the further end of the boiler to the 
engine. In this instance the additional side chambers are used simply and 
entirely as steam heaters. When it isnot intended to superheat the steam, 
openings are cut in the boiler shell, or other communications are made with 
the chamber, so as to permit the boiler water and steam to flow through 
from the main cylinder into the side chambers, and rise to the same level 
as that of the water and steam in the main boiler, and in this way the 
side chambers afford an extended area of steam-generating surface. The 
side chambers or heating sections may be made either with the side next 
the boiler formed by the main boiler-plate itself, or quite independent of 
the boiler. Their advantages may likewise be worked out by placing pipes 
or tubular heaters inside the ordinary longitudinal brick flues of the boiler. 
To obviate all chance of injury to the plates of the side chambers prior to 
getting the boiler into full work, a small cock or valve is fitted thereto for 
the admission of a very little water into the side chambers. Suitable heat 
or pressure-gauges are attached to the side chambers, so as to afford the 
fireman the fullest information as to the effect produced by the chambers, 
and enable him to diminish or steady his firing of the main furnaces when 
the} desired result has been secured. Should “ priming” occur, whatever 
water is carried over the steam chest will simply fall into the heating 
chamber, and produce steam, and in this way the working engine cylinders 
are kept quite free from water, such as is usually carried off, by ordinary 
steam. Instead of using ordinary ‘‘ gusset” or bar-iron stays for strengthen- 
ing steam boilers internally, the present invention comprehends the adapta- 
tion of wrought-iron pipes or tubes, either keyed to the boiler plates or 
attached by bolts and nuts or rivets, or by gusset pieces or in any other 
suitable way. In boilers with a pair of internal flues, it is preferred 
to use a single central tubular stay of any convenient transverse sectional 
form, so that it can be securely rivetted or otherwise attached to the end 
plates of the boiler when only one internal flue is used ; then two or other 
number of tubular stays of the kind hereinbefore mentioned are fitted in. 
These internal tubular stays are also made to answer as sediment receivers 
or troughs, by forming small openings in the tubes at intervals at about the 
working level of the water in the boiler. When so arranged, whatever 
foreign matter collects is floated up, so as to enter the tubes hy the open- 
ings. and be deposited there out of the reach of the ebullition in the body 
of the water. The matter so collected is blown out at intervals by a blow- 
off cock or valve at either or both ends of the tubes. These tubes serve also 


* as complete scum troughs, and when priming occurs, the boiler can be re- 


lieved by the blow-off cock hereinbefore mentioned. The internal furnace- 
— of the boiler are carried out at the front end, so as to bring the fire- 
vars up to the end of the boiler, using a very narrow dead-plate. In this 
way more of the crown-plates of the furnace are brought into contact with 
the fire. And wherever it is possible all the angle-irons are placed outside 
of the boiler, instead of inside, so as to leave the internal surface of the 
boiler smooth and level, and diminish the lodgment of sedimentary matter 
in those parts of the boiler most difficult to get at, and allow of easy clean- 
ing. ‘To prevent the furnace tubes from dropping when the boiler is empty, 
and from floating up when it is full, a connection is formed at about the 
centre of the length between the tubes and the flues. This connection is a 
cross-plate rivetted to the T or angle-iron wholly or partly encircling the 
flues, and attached to the stay tube, and extending close up to the side 
plates of the main shell, but not attached thereto, so that the form of the 
shell prevents the rising and falling, and leaves the tubes free for expansion. 
And to prevent the abrasion of the shell-plates by the edge of the cross- 
plates a rubbing strip of iron is rivetted on each side. The said invention 
relates also to the causing an artificial movement or current in the water in 
the boiler by mechanical means, so as to assimilate the heat of the boiler 
throughout its entire area and contents. To do this, there is fitted up in 
the interior of the boiler any agitator or screw propeller, or other suitable or 
convenient motor, and a slow motion is given to it by gearing from without, 
a spindle being passed into the interior of the boiler by a stuffing-box. As 
the agitator revolves it drives away the water before it, and as fresh water 
comes in behind it, a current or constant interchange of the particles of 
water is kept up. In boilers with currents produced in this way the heat 
acts uniformly over the whole surface, and it necessarily produces a better 
result than when the water is quiescent, and undue and unequal expansion of 
the boiler-plates are avoided; sedimentary deposit is also thus brought 
to the surface, and more easily got rid of. The agitator may be placed at 
any convenient part of the boiler, but it is preferred to fit it up between 
the internal flues at the back end. The improvements in safety valves 
relate, principally, to the forming them in each case with the actual valve 
piece in the shape of a plain metal cylinder, with a solid dished or 
depressed bottom, where the holding-down spindle presses. This cylinder 
is turned true externally, and it bears steam-tight upon its seat in the 
boiler shell, at the part where the lower part of the periphery of the 
cylinder joins the solid bottom by a slight curve. The seating piece of the 
valve is formed with a set of radial feathered rib pieces having their inner 
edge faces truly turned. These ribs embrace the valve cylinder, and form 


an excellent guide for it, whilst there is very little working fric'ion. The 
valve may be held down by a spring or weighted lever as usual, The 


moment it lifts, it affords a perfectly free vent for the steam all round. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &§c. 


1935. D. Russeit, Grove-cottage, Southampton-street, Camberwell, and J. 
Russe, Devonshire-terrace, Queen’s-road, Peckham, ** Docking and lifting 
ships out of the water."—Dated 2Ath August, 1859. 

This invention consists in the employment of a number of hollow pon- 
toons or decked barges, of any convenient form or capacity, connected 
together, side by side, by ropes, chains, or other method, forming collec- 
tively a dock or float of sufficient length and capacity to carry the ship 
requiring to be docked or lifted out of the water. The invention also 
consists in providing at each end of every pontoon or hollow chamber 
(called a regulating float chamber) built on the deck of. the pontoon, and 
rising to the height of 20 ft. or more, as may be required. By means of 
ordinary valves or cocks water is admitted into the pontoons to sink them, 
and water can also be admitted into the hollow chambers to regulate the 
sinking and level of the pontoons, and also to trim the pontoons. The 
pontoons being sunk, the ship requiring to be docked or lifted is brought 
over the pontoons, or the pontoons brought over the ship, whichever is 
found most convenient ; the water is then removed from the pontoons and 
hollow chambers by means of suitable pumps. worked by either hand or 
steam power. The ship is thus raised on the pontoons above water, and 
may be removed on the pontoons to any place required to effect repairs. 
Air is admitted into the pontoons at the same time that the water is being 
pumped out by means of air pipes or tubes that are ulways above water, 
By means of the hollow chamber, or regulating float chambers, the pontoons 
can be sunk to any depth required, and thereby permit of the pontoons 
being used in deep water, or in any situation where it would be impossible 
to form a level bottom to sink the pontoons on, The pontoons do not 
require to be sunk to the bottom of the water to allow of their being 
efficiently used. The pontoons can be used to lift one end of a ship only, 
and they may be further used to float a stranded vessel. The hellow float 
chambers and pontoons may be used as depéts for the ship’s cargo and 
stores while the ship is undergoing repairs or examination. The pontoons 
and regulating float chambers are constructed of wood or iron, as may be 
found most convenient, caulked, and made perfectly water-tight. i 


1947. H. Grunvt, America-square, “ Life-boats."—Dated 26th August, 1859. 

The inventor forms the keel of the boat hollow, by preference of sheet 
brass, or of the hard material obtained from india-rubber. The stern-post 
and the cut-water of the boat are also made hollow, they are all in one 
piece with the keel, and of the same material. The ribs of the boat, which 
are also made hollow or tubular, and by preference of the same material as 
the keel, run from end to end of the boat, and are each jointed at one end 
to the stern-post, and at the other end to the cut-water, and are free to turn 
on the joints at their ends ; thus it will be seen that, when desired, the frame 
of the boat can be folded fiat by turning the ribs down towards the keel. 
Both the keel, and the parts connected with it, and the ribs of the boat are 
made water-tight, so that they may add to the buoyancy of the boat. The 
frame of the boat is covered either with vulcanised india-rubber, with 
water-proof fabric, or other suitable flexible material, and this covering is 
connected with the ribs, and is made double, and the space between the two 
parts of the covering is filled with air when the boat is in use ; at this time 
the frame is kept distended by the seats of the boat, which serve as 
stretchers, When the boat is out of use, and the frame is folded flat, the 
skin or covering also folds, the air being then allowed to escape from 
between the parts of the double covering. —Not proceeded with. 


1948, W. MACLELLAN, Glasgow, “‘ Rolling or shaping iron for railway spikes.” 
—Dated 26th August, 1859. 

This invention relates principally to the rolling or shaping of bar-iron for 
the manufacture of railway spikes, or the fastenings employed for holding 
down the chairs of permanent-way, but it is also applicable to the manu- 
facture or production of other articles. It consists, essentially, in so 
shaping the rolls that the bars of iron, out of which the spikes are to be 
made, are rolled in them with alternate round and square sections. For 
this purpose the rolls are cut or grooved on their peripheries angularly, and 
curvilinearly, in alternating sections, the relative lengths of the sections 
a _ to the sizes of the articles to be produced.—Not pro- 
cee . 





Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1911. E. Harpox, Stockport, Cheshire, “‘ Looms sor weaving.”—Dated 22nd 

August, 1859, 

This invention consists in an improved combination or arrangement of 
parts for raising a part of the healds while the others are sinking to form 
the shed. In performing this invention the patentee connects the healds to 
the toothed segment levers now commonly used, and he connects these 
levers to cords passing over pulleys suspended to roller-shafts supported in 
spring bearings, similar to those for which letters patent were granted to 
him and to Joseph Henry, 2nd October, 1856, No. 2305. In the present 
arrangement the roller-shafts are placed at right angles to the healds. and 
in some cases the roller-shafts may be supported in ordinary fixed bearings, 
and the cords or straps for connecting the segment levers and healds to the 
roller-shafts may then be made of vulcanised india-rubber, or other elastic 
material, as described and claimed in the patent above referred to, 
This invention cannot be fully described without reference to the drawings, 
1916. R. A. Brooman, Fleet-street, London, “ Apparatus for preparing and 

spinning fibrous materials."—A communication.—Dated 22nd August, 
1859. 


The principal object of this invention is to dispense with the separate and 
special apparatus for spinning ordinarily employed, by adding to the carding 
machine a simple apparatus (called by the inventor a “ Fileuse continue”), 
which is placed in front of the said machine where the carded fibres leave it, 
and to which the said fibres are conducted, instead of being wound on to a 
roller or into a can, or disposed of by any other ordinary means, In 
carrying out his invention, in connection with a carding machine, the 
inventor places beyond the doffer of the said machine a roller for detach- 
ing the fleece, and a set of rollers for consolidating the fleece into a sliver or 
slivers. The sliver, when formed, is conducted over a support to several 
sets of drawing-out rollers driven at different speeds as usual, and thence 
passes to the flyer to be wound upon the bobbin. The bobbin spindles are 
driven by a band from a pulley on the axle of the main carding cylinder, or 
by some other equivalent means, in order that the velocity of the bobbins 
may be proportioned to that of the carding cylinder. The rising and falling 
of the bobbins are effected by means of an eccentric driven by a band from 
a pulley on the axis of the doffer; such eccentric imparting an up-and- 
down motion to a bar on which the bobbins are supported. The velocity 
with which the bobbin is made to rise and fall is by the foregoing or some 
equivalent arrangement made to vary with the velocity of the doffer. Each 
bobbin is covered with a paper or other like tube on to which the spun 
fibres are wound, and which tube, when full, may be taken off the bobbin all 
ready to be placed in a shuttle fitted with a gudgeon to receive it. Each 
spindle is embraced by a fork fixed to the rising and falling bar, and serves 
as a guide to the spindle. The bobbin is furnished at bottom with a pair of 
brakes or springs which clasp a ring or roiler connected to the bobbin, and 
which may have their pressure regulated by means of a screw, according to 
the tension required for warp and weft respectively. The improvements 
above described may be used severally or conjointly in a spinning-frame 
apart from a carding machine. 

1928. W. Houuxs and F. Hypr, Glossop, Derbyshire, ‘‘ Power-looms.”—Dated 
23rd August, 1859. 

This invention relates, First, to an arrangement of mechanism for lifting 
the taking-up catch whenever the loom is knocked off or stopped. Secondly, 
to an improved self-acting ‘‘ temple” for keeping the cloth distended as it 
is woven. Thirdly, to a rising step for the journals of the yarn-beam to 
work in, Fourthly, w an improved lathe motion. Fifthly, to an improved 
arrangement for regulating the weight upon the warp threads, &c. Sixthly, 
to an improved construction of pulley adapted to compensate for the slip 
of the strap in power-looms and other machines driven by power. In 
ordinary power-looms, whenever the loom is knocked off, from the breaking 
of the weft, the momentum of the fly-wheel and other moving parts causes 
the loom te pick once or twice without weft, and (if the taking-up catch is in 
gear) to take up the cloth, and thus cause a thin place. In order to remedy 
this defect, the patentees place immediately behind the spring-lever which 
works the strap-guide a bracket placed at an angle to the slot in the breast- 
beam in which the spring-lever works. This bracket acts upon a finger 
fixed on the spindle which carries the taking-up catch, so that, whenever 
the spring-lever is thrown out, it lifts the taking-up catch off the taking-up 
wheel, aud when it is thrown in again returns into gear. There is also 
another finger fixed on the same spindle, by means of which the receiver 
can throw the strap off when required. The improved self-acting temple 
is constructed of an endless chain, with pins or teeth passing over two 
rollers, and working in a slot under each selvage of the cloth. There isa 
third roller below which is movable, for the purpose of keeping the endless 
chain distended. The rising step for supporting the yarn-beam is formed 
with a rack, and a catch of a suitable construction is attached to the loom 
framing, so that, when the yarn-beam is raised, it is supported and held in 
its position by the catches at each side of the loom. The improved motion 
to the lathe is proposed to be effected as follows :—To the crank-shaft they 
connect a crank-arm having a pivot about its centre; to this pivot is 
attached a guide of a convenient length, and it is so placed in position that, 
at a certain point, the lathe will obtain a certain eccentric motion by the 
revolution of the crank-shaft. To the other end of the said crank-arm is 
connected a shorter crank-arm, which is attached to the crank-arm box in 
the ordinary manner. If the guide be on the top side of the crank-arms, it 
will knock up the weft quick, and, if on the under side, it will pull back 
the latter quick ; if it works in a slide, the eccentric motion backwards and 
forwards will be equal, The improved motion for the warp to regulate its 
own weight is effected in the following manner, and consists in having a 
treadle with a joint in the middle, one end acting as a lever, and having a 
weight to reguiate the strain upon the shed, that is, when the power can 
lift a catch attached to one end of the treadle, it acts upon a ratchet-wheel, 
which works a screw for the purpose of moving back the weight of the 
* swagger-lever,” and by so doing always to keep the weight equal at any 
diameter of the yarn-beam. The common driving-pulley of the loom is 
prepared to slip the strap, and with a certain slip of the strap (or, in other 
words, if the strap sticks) the loom will not work. This slip is a waste of 
power and a loss of work, and, to remedy this, they construct a pulley 
having a spring fastened to the shaft, and attached to the pulley. The 
pulley is loose on the shaft, being held by the spring, so that, when the 
motions of the loom require the strap to slip, it works the spring, which 
yives way as required, but in the course of a revolution it regains the power 
that would have been wasted. 

1933. J. Henry, Bury, and J. E. H. ANDREW, Audenshaw, Lancashire, 
“* Looms Jor weaving.” —Dated 24th August, 1859. 

This invention consists, First, in various improvements connected with 
the picking motion of looms. Secondly, in the application fof the sun and 
planet system of gearing to the taking-up and letting-off motions of aloom 
Thirdly, in an improved leading or pattern chain for regulating the up-and 
down motion of the drop-box, and, also, the to-and-fro motion of the 
pattern cylinder, or other required movement in fancy weaving. Fourthly, 
in an improved arrangement of the pegs on the pattern cylinder or lattice, 
Fifthly, in an improved form and arrangement of jacquard hooks. Sixthly, 
in improved modes of giving motion to the treadles which work the hooks 
attached to the healds. Seventhly, the application of jacks and quadrant 
levers to the pulleys to which the healds are suspended. Eighthly, in im- 
proved modes of connecting the hooks with the jacks and quadrant levers, 
for the purpose of opening the shed top and bottom both ways, so that, 
when one hook is put on the treadle, the other hook is taken off by the same 
peg, the treadle also closing the shed. Ninthly, in the application of the 
aforesaid improvements, as may be desired, to looms in which the rotary 
tappet-shaft and ordinary crank-shaft are employed. The invention cannot 
be described in detail without reference to the drawings, 
©. z. - DKINS, Ludgate-street, London, ** Sewing machines.” — Dated 24th 

August, 1859. 

This invention consists in dispensing with a shuttle for carrying the under 
thread of the sewing machine, and instead of a shuttle the patentee has a 
covered reel, or stationary bobbin containing the reel, on which the thread 
is wound; the slack is taken up by means of a lever worked by a cam, or 
other convenient known means, and by these arrangements a knot stiteh is 
formed, showing the thread on both sides of the work alike. The invention 
cannot be described in detail without reference to the drawings. 

1946. J. M. HETHERINGTON, Manehester, “ Carding cotton, wool, &c.”—Dated 
26th August, 1359. 

This invention consists, First, in combining a series of rollers and clearers 
to cylinders of carding engines, with a series of “ flats” of certain arrange- 
ment or construction, they being hinged so as to be capable of being turned 
over, in order to allow a brush or other cleaning apparatus to pass over the 
cards. Secondly, the invention consists in mounting the brush used for 
cleaning flats of the above description upon a joint, so that it may be turned 
thereon, aud by which arrangement the said flats may be extended towards 
the rollers and clearers. 





CLass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 

1908. J. Fower, jun., R. Brrtox, and D. Grete, Cornhill, E. E. ALLEY, 
Parkside, Knightsbridge, and W. Worsy, Ipswich, * Ploughs, &c."”— 
Dated ith August, 1s5y. 

One part of this invention relates to the construction of ploughs and 
other tilling implements which are furnished with two sets of tilling tools, 
of which one set goes out of action and another set comes into action when 
the implement arrives at a headland, or at the end of a bout, thus avoi 
the turning of the implement, which would otherwise be necessary, 
this part of the invention consists in connecting ther the two sets 

them, so 
draught will 


illing tools to the frame or body of the im ues hate carries 
that, in whatever direction the implement 
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one set of tilling tools in their work, and the other set suspended above 
bold ord, and 80, also, that when the direction of the draught is hang 
from one end of the implement to the other, by this change in the direction 
of the draught, the set of tilling tools previously held suspended will be 
caused to descend, and the set of tools previously in the ground will be 
raised out of it. For this purpose the shares, mould boards, and coulters, 
the tines or other tilling tools, are suspended from the body of the implement, 
which is supported on wheels by means of levers, and in order that the 
tilling tools may rise and fall vertically, that is to say, without assuming an 
inclined position, they are not fixed directly to the levers, but to bars or 
frames, and these at each end are jointed to the suspending levers, and on 
the inclination of these levers depends whether the tilling tools they carry 
are at a distance below the body of the implement, and are in the ground 
ready for work, or whether they are raised up towards the body of the 
implement, and are held ata distance above the surface of the land. The 
suspending levers carrying one set of tools are so connected with the levers 
carrying the other set of rollers that, when the tools of one set are in their 
lowest positions, the tools of the other set are necessarily raised to their 
highest position. The draught ropes may be connected to the body of the 
implement ; it is, however, preferred to connect them with the bars or 
frames carrying the tilling tools. When the tools are in action, the levers 
from which they are suspended are prevented by stops from passing the 
vertical position, but when the direction of the draught is changed to the 
other end of the imp! it, the suspending levers _—~ the stops in con- 
sequence (if the draught ropes are connected with the bars or frames carry- 
ing the tilling tools) of the bar or frame to which the power is applied com- 
mencing to travel, while the body of the implement lags behind. The 
levers thus turn on their axes, and bring down the set of tools previously 
held suspended until they enter the ground, and the motion of the levers 
about their centres then continues until the levers of the latter set of tools 
are prevented by the stops from moving further ; by this time the tools 
previously at work are raised well above the land, and the implement then 
again commences to operate on the land. 

1939. H. Smita and T. W. Asusy, Stamford, “ Harrvow.”—A conmunication. 

—Dated 2th August, 1859. 

This invention relates to a novel construction of harrow, which, when 
drawn over the ground, will rotate, and describe on the ground with its tines 
figures that eontinually cross each other, whereby most cfficient work will 
be produced. The invention cannot be described without reference to the 
drawings. 








Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ment,Glass, Paint, House Fittings, Warming, Ventilating, &c. 
1927. T. Fry, Liverpool, “ Facing the internal or external walls of houses, 

public buildings, d&c.”—Dated 23rd August, 1859. 

This invention consists in the application of enamelled slate to the new 
purpose of lining, pannelling, or otherwise facing the internal or external 
walls of houses, public buildings, and edifices generally. The object of this 
invention is architectural decoration, by producing the effect of a wall being 
built of solid blocks of marble, or other valuable substances, whereby 
economy, durability, and beauty are combined. To effect this end the slabs 
or panels are drilled with holes at the edges to receive iron or other metallic 
hooks, which are driven or built into the brick or stone wall in the nature of 
holdfasts, also with other holes at the edges to secure iron or other metallic 
dorvels by which each panel is so affixed to the adjoining ones as to secure 
a perfectly even surface.—Not proceeded with. 


Ciass 6.—FIRE-ARMS., 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 
1918. H. Spratt, Royal Marine Barracks, Plymouth, “ Revolving pistols and 
other jire-arms.”—Dated 22nd August, 1859. 

A petition has been lodged for an extension of the time for filing the final 
specification of this invention. 

1921. E. Apsott, Brunsirick-sqguare, London, “‘ Ordnance and fire-arms.”— 
Dated 22nd August, 1859. 

This invention consists in forming the bore through the barrel from end 
to end, so that the charge may be introduced through the breech end 
thereof. Fire-arms of various construction have before been used in which 
the charge is introduced at the breech end of the barrel, but in the present 
invention a movable conical stop or plug of a circular action is applied near 
the breech end, which fits into a hole made through the barrel at right 
angles to the bore. The conical stop or plug is formed in such manner as 
to require to be removed in order to introduce the charge into the barrel, 
and it is forced into its place after the charge has been introduced. 








Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 
1925. P. F.C. De ua SALE, Nice, Italy, ‘‘ Arranging the keys on the singer- 
boards of pianos, organs, dc.” —Dated 28rd August, 1859. 

The object of this invention is to enable a performer to strike double 
octaves with one hand, and to bring the ordinary octave within the compass 
of children’s hands ; also to admit of thirds being played with one finger, 
by which arrangement the ordinary compass of a piano may be brought 
within half the space. This is accomplished by having three rows of keys in 
steps, that is to say, a succession of triplicate notes as follows, viz., four 
white notes or naturals again surmounted by five black notes, or flats and 
sharps, and so continued throughout the instrument, according to the 
number of octaves required ; thus the bases, or first four white notes, being, 
or sounding the ordinary notes in music, B, D, F, A, surmounted by the 
second row of the three notes C, E, G, again surmounted by the third row 
of the five black notes (sharps) A, C, D, F, G.—Not proceeded with. 

1931. G. Pearson, Manchester, ‘‘ Boots and shoes.”-- Dated 24th August, 1859. 

This invention consists in a new arrang t of hinery for rivetting 
the soles of boots and shoes, and comprises a novel arrangement for 
piercing the holes and clenching the pegs by separate instruments, and an 
arrangement of parts for cutting and depositing the pegs in the feeding 
apparatus, The First arrangement consists in the use and application of a 
horizontal slide, in connection with another vertical slide, which first 
receives the pegs, and which are so arranged that, at the proper time, the 
vertical slide deposits a peg in the horizontal slide, which latter conveys it 
to its position in the shoe, into which it is driven down and clenched, and 
by which arrang tthe p tee is enabled to deposit the pegs uniformly, 
either diagonally, or in a parallel line. The Second part of his invention 
consists in an arrangement of separate instruments for piercing the hole in 
the shoe in which the pegs are deposited, and for striking and clenching the 
same, and which the patentee accomplishes by withdrawing the awl or 
piercing instrument, and following the peg, which is then deposited by the 
slide, by a punch and » Which pletes the process, The Third 
part consists in certain arrangements for cutting and depositing the pegs in 
the feeding apparatus, and is plished by arrang feeding the 
wire into the vertical slide, and by means of a diamond cutter attached to 














the machine near to the point of connection of the vertical with the | 


horizontal slide, and operated by a lever from the driving-shaft, cutting off 
the wire into the length of the peg desired, and which is then conveyed by 
the slide and deposited in its place in the shoe as hereinafter described. 


1945. T. Birp, Manchester, “ Castors.” —Dated 26th August, 1859. 

The patentee eniploys a plate of metal or other material of any suitable 
size or shape, according to the form and dimensions of the article to which 
the castor is to be fixed. In the plate is a circular hole, in which the ball is 
placed, which hole varies in diameter according to the size of the ball to be 
used; and to the plate is attached a skeleton, ep or ornamental cap for 
the purpose of preventing the removal of the ball from its place when the 
piece of furniture or other article is raised. When the plate is screwed or 
otherwise fastened to the leg of a table, pieno-forte, or other article, and 
the hole placed upon the ball, the latter will revolve in contact with the 
edges of the hole when the article is moved, and wiil act without the cap as 
long as the pressure is direct upon it, the edge or edges of the hole being 
the propelling point or points of the ball. Instead of a circular hole in the 
plate, it may be made triangular, square, or of any other shaped figure, so 


that the ball may rest against @ number of points; and, also, instead of | 


making a hole in the plate, he can raise a rim, edges, or points upon it 
— which the ball will act, and answer the same purpose as the circular 
le. 





Cass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


1915. W. A. VerEL, Macduff, Banffshire, “‘ Preparation of bones for manure.” | 


—Dated 22nd August, 1859. 

This invention has for its object the removal of the fine dust, and also 
the soft or porous particles from the crushed bones as they leave the cutters 
of an ordinary bone mill, thereby separating the portion of the bones which 
is capable of being more readily decomposed from that portion which can 
scarcely be decompused without being either pulverised or dissolved. The 
patentee accomplishes this object by means of a riddle or sifter, over which 
the hones are first passed for the purpose of removing the fine dust, and a 
fan, by which a blast is produced of sufficient strength to be capable of 
removing the soit or porous particles, and separating them from the solid 
or hard portions. 


1917. J. J. O. Tayuor, Mark-lane, London, “ Separation of silex and silicious 
matter from iron.”— Dated 22nd August, 1859. 

This invention consists in the employment in the cupola or other furnace 
or apparatus employed, whether for obtaining the iron from the ore, or for 
subsequently melting iron containing silicious matter, of fluoric acid in any 
form in which it may be present or be evolved. The form in which the 
patentee prefers to employ the fluoric acid is that of fluor spar, or fluate of 
ime, as the lime in the spar acts at the same time as a flux. 

1930. T. Ricuarpson, New Bridge-street, Newcastle-on- Tyne, “‘ Treating copper 
ores.” —Dated 23rd August, 1859. 

The patentee exposes sulphuret of copper, more or less contaminated with 
sulphuret of iron (copper pyrites) in tolerably fine powder, mixed with 
muriate of soda or potash well washed with water from time to time (or he 
uses salt water), to a temperature not lower than about 80 deg. Fah., and as 
high as is consistent with the moist condition of the materials. The mass 
is turned over as often as convenient. When the copper has become soluble 
in water the materials are lixiviated, and the copper which dissolves may 
be precipitated by iron or otherwise. Also, he takes copper ore which has 
been roasted, and from which the copper soluble in water may have been 
extracted, or he takes carbonate or oxide of copper more or less mixed with 
gangue, and mixes it with about 10 per cent. of copper or iron pyrites, 
having previously reduced all the materials to powder, and he roasts the 
mass at a dull red heat, by which a part or the whole of the remaining 
copper is rendered soluble in water. He repeats this operation until all the 
copper becomes soluble in water. Or he takes the above mixture of ore and 
pyrites, and treats it with muriate of soda or potash, as previously described. 
1932. G. Ritey, Bla Tree-lodge, South Lambeth, Surrey, ‘* Improvements on 

helical refrigerators sor cooling brewers’ and distillers’ worts.”—Dated 24th 
August, 1859 

These improvements have reference to a former patent of the patentee, 
dated 23rd June, 1856, No. 1471, for “‘ an improved refrigerator for cooling 
brewers’ and distillers’ worts,” and which he has called the ** helical refrige- 
rator.” Heretofore, when the above-named refrigerator has been con- 
structed with more than one coil of pipe, the exit end of each pipe has been 
connected with a main pipe leading to the fermenting tuns. One of the 
improvements now made consists in carrying out each coil separately into 
a receiving-box, from which a pipe leads to the fermenting tuns, instead of 
connecting them directly with the main, as heretofore, and by which means 
the performance of each pipe is more readily observed. Another improve- 
ment consists in a better mode of constructing the stays or holders which 
support and keep the various coils of pipe in their proper position, He has 
made these heretofore so that they just keep the be er pipe from the 
bottom, and in this case, when there has been an accumulation of dirt or 
sediment from the water, the lower pipe t partly imbedded in a non- 
conducting medium, and thus power is lost. He now constructs them with 
legs, full three-quarters of an inch long, and by this means the lower pipe 
is kept much more free from this risk. Another improvement consists in 
attaching a small air-vessel at the end of each coil of pipe, immediately 
before it passes through the bottom of the vessel containing it ; this is for 
the purpose of preventing the bursting of the pipe upon suddenly shutting 
the stop-cock, which would otherwise be very likely to occur while there is 
a rapid flow of wort through so great a length of pipe. , 








Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
1905. W. T. Hentey, St. Jokn-street-road, Clerkenwell, Lowdlon, “ Machinery 
Sor the manufacture of ropes and cables, and for paying-out and picking- 
up submarine telegri ph cables.” — Dated 19th August, 1859. 
This invention cannot be described without reference to the drawings, 


Ciass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1772. W. Jamigson, Sioney Middleton, Derby, ** Churn.”—A communication. 
—Dated 30th July, 1859. 

This invention consists of a square wooden box, having a wooden pillar in 
the centre thereof, resting on a pivot, and moving in a recess in the bottom 
of the box ; the lower part of this pillar has four or more projecting arms 
attached, at the end of each of which is secured a flat piece of wood, at an 
angle of about 45 deg. Upon the upper end of the said pillar, which passes 
through the lid of the box, is affixed a bevelled toothed wheel, the teeth of 
which work into another similar wheel affixed to a suitable bearing ; these 
wheels are set in motion by means of a winch handle, which also sets in 
motion the cross-arms and pillar inside the box.—Not proceeded with. 

1774. W. CAMrBeL. and G. WorstennoLm, Birmingham, “ Wrought nails.” 


—A communication —Dated 1st August, 1859. 

The objection to the machines now in use for the manufacture of wrought 
nails is their general liability to derangements and break-downs, arising 
from a want of more perfect and certain means of adjustment in their 
various motions. These improvements are, therefore, intended to obviate 
these defects, and consist in a better arrangement of the frame or stand for 
receiving, balancing, and carrying the various actions and working parts, 
and, also,.in so placing the back die that in case, in the process of working, 
the Jast nail made should stick between the dies before the next blank can 
be received, the vibratory action of the back die, in forming the angle of 
the next nail, will knock or shake out the former; and this applies to any 
other irregular piece of iron, smaller than a nail block, getting in between 
the forming dies. By the various means of adjustment adopted the 
patentees are enabled to make the working parts more enduring, whereby 
they not only make the nails at a more certain rate, but also of a more 
uniform and superior quality ; and the same principles they introduce into 
their machiue for its better adjustment enable them also to alter or regu- 
late its action for varying the size and class of nails they may wish to 
make. These principles are applicable generally to double as well as single- 
acting machines, without regard to the nature or description of the metal 
from which the nails are intended to be made, the cutters and dies being 
changed for the various size and class of nails required. For better define- 
ment the improvements may be described gencrally under three heads :— 
First, as relating to their general combination of a single-acting machine ; 
Secondly, the combination and general applicability of the impr ts 
to double-acting machines; and, Thirdly, to the form and manner of pre- 
paring strips of iron or other metal for the manufacture of nails, which 
consists in so rolling the iron or metal that, transversely with its fibre or 
grain, a raised ridge will be formed on one or both sides, This is effected 
by sinking shght grooves on the face of the roll or rolls at certain distances 
apart parallel with their axis; the rolls being geared together, it will be 
readily seen that in finally reducing the iron or metal the raised ridges first 
described will be produced, The improvements consists, Secondly, in the 
introduction of these various principles of adjustment for a double-acting 
nail machine, the primary motions and working parts of which were in- 
vented and worked in the year 1847 at Deptford, under the proprietorship 
of Mr. Ezra Jenks Coates, and the improvements upon this machine consist, 
first, in the general modification of the parts, as before referred to, and in 
the means of avjusting the throw of the sliding-bed, which dispenses with 
much complication ; secondly, in the manner of setting up the jumper so as 
to adjust it between two conical pins; thirdly, in a novel arrangement of 
the jumper pins; fourthly, in the manner of regulating and adjusting the 
axis on which the rock arm works, as also the manner of lifting the feed- 
box lever; fifthly, in the regulating or timing of the motions of the ma- 
chine for the various size nails the patentees may wish to make ; sixthly, 
in the mode of mounting the headers ; seventhly, in the manner of holding 
and working the advance motion or finger on which the quality of the nail 
greatly depends. And the improvements under the first head consist in 
applying to the various actions or motions of single-acting machines the 
same means of adjustmeut, and setting up the various parts with their 
| Various necessary modified forms, as far as they are required, as appertain- 
| ing to the double-acting machine. The invention cannot be described in 
| detail without reference to the drawings. 
| 1779. J. Rownanp, Salisbury, ‘‘ Apparatus for mashing and imixing.”—Dated 

lst August, 1859. 
The patentee claims causing the agitator to rotate at a greater speed than 
| the centre shaft, consequently making many revolutions during its passage 
} round the tub. 








1791. W. H. Tootu, Spring-terrace, Wandsworth-road, Surrey, “Iron or 
steel.” —Dated 3rd August, 1859. 

This invention has for its object improvements in machinery or apparatus 
| for pudding iron or steel, or working it so as to convert crude pig or cast 

iron into wrought iron or steel, or into such a state as is known as puddled 
bails either of iron or steel, and also for making what is known as scrap 
balls, which are now made in an ordinary balling furnace, and for the 
application of the said machinery or apparatus to ary useful purpose; also 
for the manufacture, moulding, or shaping fire-resisting materials to be 
used in the said machinery or apparatus. For these purposes the inventor 
causes a chamber to be made of iron or other suitable material resembling 
a drum or cylinder, and in shape either round, oval, square, octagonal, 
hexagonal, or any other suitable figure, having at each end of the said 
chamber suitable journals or bearings to revolve in plumber blocks, or 
upon anti-friction rollers, or other suitable bearings that will enable the 
chamber to revolve. He causes an opening to be made in each end of the 
revolving chamber, to admit fire or heated gases to pass into at one end and 
out at the other end. He alsv causes the bearings upon which the chamber 
revolves to be fixed upon an iron or other suitable framework, so that it 
may be movable if required to admit of the chamber being charged, or the 
iron taken out when sufficiently operated upon. He also causes the chamber 
to be lined with fire-bricks, fire-clay, fire-stone, cinder, or other suitable 
materials, formed in suitable moulds in parts or in one piece, and so that 
they or it may fit the inside of the chamber. He further makes suitable 
| projections on the face of such lining for the purpose of stirring up the 





molten metal as the chamber revolves. He also causes some parts of the 
lining to be made by forcing the clay through dods or dies, leaving suitable 
rojections, and making those parts solid or hollow as may be required. 
He also causes suitable wheel-work to be attached to the chamber, to drive 
it by power independent of manual labour, He also causes the said chamber 
to be so fixed that the opening at one end, or the outlet, may communicate 
with a chimney or flue, and the opening at the other end, or iulet, may com- 
municate with a furnace or fireplace for generating the heat to operate upon 
the metal, and causes it to be so pl between the fireplace or furnace 
the flue that the chamber is still free to revolve upon its own axes.— Not 
proceeded with, 


1795. W. H. M. Burws, Birmingham, “ Regulator for gas-burners.”— 
3rd August, 1859, 

According to this invention the gas is supplied to a small chamber, the 
said chamber being made by preference in two halves connected together 
by screwing or otherwise. The gas is delivered near the top of the said 
chamber by a pipe ing up the axis of the chamber. The gas escapes 
from the said pipe oon h jets made in a horizontal plane. Over the said 
pipe a bell-shaped cap is dropped, against the interior of which the horizontal 
jets of gas strike. he gas descends in the inside of the said cap, and, 
passing its lower edge, rises between the said cap and the chamber to the 
top of the said chamber, from whence it escapes to the jet.—Not proceeded 
with, 

1796. E. Dowtine, Little Queen-street, Holborn, London, ** Rosettes or orna- 
ments applicable to harness, dc.” —Dated 8rd August, 1859. 

This said invention relates to rosettes, and such like ornaments of glass 
or porcelain, and consists in forming those articles with a recess in the k 
part for the insertion of a piece of leather, cork, or other material, which is 
cemented therein, and forms the means of attachment of the rosette or 
ornament to the article to which it is to be applied, —Not proceeded with, 


1800. E. J. Conpner, Derramore, Down, Irdand, “ Improvements in the 
application of kites to the saving of life and property from shipwreck, de,” 
—Dated 4th August, 1859. 

These improvements consist in applying to the saving of life and property 
from shipwreck, and to other purposes, a set or succession of kites, or 
several combined sets of kites, so arranged and combined that the power 
exerted by the several kites of a set shall be exerted at one point, or upon 
a single line, rope, or chain, The patentee prefers carrying his invention 
into effect by employing kites constructed so as to fly and produce their 
effect without tails, or other like appendages, the string or line of the first 
or uppermost kite being attached to the adjacent kite, and the string or 
line of this to that next adjacent, and so on throughout a series of as many 
kites as may be required for any particular purpose. By these means a 
lifting or hauling power of any required amount may be obtained in a 
breeze, gale, or other sufficiently strong current of wind. 


1801. F. Watton, Haughton Dale, Denton, near Manchester, *‘ Bookbinding, 
de." —Dated 4th August, 1859. 

According to this invention a woven fabric, or a strong paper, is coated 
on its surface with a plastic composition of sach a nature that, when it sets, 
it may leave the fabric sufficiently pliable. This composition is applied in a 
stiff state so as well to fill the pores of the fabric, and it is mixed with pig- 
ments to bring it to the colour of the ornamental fabric desired. After- 
wards a surface of thin paper of the same colour is applied to the composition, 
and lastly the compound fabric is varnished and embossed, the varnish 
being applied for the purpose of giving to the fabric a surface suitable for 
receiving the embossing, and also to harden and waterproof the surface. 





1810. F. W. Beaumont, Clapham, Surrey, ‘‘ A hydraulic apparatus appli- 
cable to transmitting, regulating, and measuring the supply or flow of 
liquids.” — Dated 5th August, 1859. 

Across a vessel (which may be open or closed according to the work to 
be done) the patentee places a tubular beam or cradle closed at both ends, 
and working transversely on elongated trunnions, or on an axle, as the case 
may be; that is to say, on a continuous or a divided axis, Inside of this 
tubular beam or cradle he places a ball or sphere, capable of running by its 
own gravity from end to end of the beam or cradle, according as the beam 
or lever may be inclined in one or the other direction. This beam has a 
vibratory or oscillating motion similar to that of a steam engine or pair of 
scales, It has also a pair of small trunnions at each end, one pair of which 
carries a stone or other float, and the other pair its counterbalance weight 
(unless a hollow or other float be used which does not require to be 
counterbalanced). In either case, however, the whole must be in equilibrio 
when the float is about half immersed, For the admission and exit or ex- 
pulsion of the liquid to be passed through the vessel, he connects with it at 
top or bottom, or both, as circumstances may require, one, two, or more 
pipes, provided with valves, taps, or cocks, which may be either on the 
outside or inside of the vessel, and the supply of liquid may be obtained 
from any source above, or on a level with the apparatus, or from below if 
a vacuum be created by the admission of steam or otherwise, From 
any one or more of the above-named valves, taps, or cocks, he brings one 
or more rods, each having a long slot, and sliding on or within a guide or 
framing. He also places on the trunnions or axis of the beam one or more 
arms or levers, the ends or heads of which work loosely in the slots of the 
valve rods. The float mentioned above may be of any shape or section in a 
horizontal direction, but must be vertically not less in length than the 
height or depth of the rise or fall in the vessel of the level of the liquid to 
be passed through it, minus the rise and fall of that part of the beam to 
which it is attached ; and it must also displace a quantity of the fluid greater 
in weight than twice the weight of the ball in the beam, and have itself 
rather more than the weight of the ball, which, when a counterbalance is 
used, will be a differential weight. When no counterbalance is used a pair 
of side levers parallel with the beam, or some other means, may be requisite 
to steady the float. He also, sometimes, adds an air vessel to the apparatus, 
The action of the apparatus is that, as soon as the liquid rises to its highest 
level, the float by its buoyancy elevates its own end of the beam, so as to 
cause the ball to roll to the other end, and thereby produce a compound 
force, equal to rather more than twice the gravitating power of the ball, 
which reverses the action of the apparatus ; but, when on the other hand, 
the fluid has fallen to its lowest level, the float becomes a weight sufficient 
to depress its own end of the , and thereby causes the ball to return 
and again reverse the action of the apparatus, which is thus alternate or 
reciprocating. In order that no impediment may be offered to this action 
of the float, and also that the movement of the valves, taps, or cocks may 
not be gradual, but instant ly plete, the heads of the valve levers 
are so proportioned to the slots in which they work as to work ‘* waste,” or 
without effect, in these slots in the valve rods, until the ball has changed its 
position, when they are instantly and effectually operated on. 


1814. C. C. R. Goupenove and A. Feret, Paria, ** Gas-burners.”"—Partly a 
communication.— Dated 6th August, 1859. 

According to this invention, an enlargement or box is formed below the 
orifice through which the gas escapes. This box is capable of being un- 
screwed to admit of a — disc being placed therein, and through this 
dise the gas passes. This disc possesses the property of purifying the gas 
and regulating the pressure. The ingredients of which it is composed are 
lime, sand, soda, and water, mixed together under pressure, moulded, and 
indurated by heat. The disc is placed in the burner as above described, and 
hermetically fixed by means of a cement, so that the gas is forced to pass 
through it.--Not proceeded with. 


1826. L. B. Ontivier, Bowlevart St. Martin, Paris, “* Stoppering bottles, 
jars, &c."”—Duted 8th Augusi, 1859. 

This invention consists in forming two holes diametrically opposite to 
each other in the neck of the bottle or other vessel. After the cork or 
stopper is placed in position, # nail, pin, or other rod is forced through it 
of a kind suitable to pass through the cork or stopper and bottle neck. It 
will be readily understood that, after the insertion of the nail or pin, the 
cork is fixed in the bottle or other vessel closed, and that any he} 
pressure cannot force it out of its place. In order to liberate the cork or 
stopper it is simply necessary to withdraw the cross-pin or nail, which is 
easily performed, 


1827. B. Baven, Bradford street, Birmingham, ‘‘ Partially forming and 
Jinishing the edges of certain description of vessels formed or raised from 
sheet ivon or other metal,”—Dated 8th August, 1859. 

The patentee claims the turning and beading or finishing the edges 
of irregular formed hollow vessels by an arrangement of machinery, in 
counter-distinction to the hand-labour process now in use. 

1831. B. S. Comex, Megdalen-row, Great Prescot street, Middlesex, ** Bver- 
pointed pencils.” — Dated 8th Auguat, 1859. 

This invention consists in forming the aperture at the end of the nozzle of 
an ever-pointed pencil of a pentagonal, hexagonal, or other polygonal form, 
having a greater number of sides. In manufacturing leads for use with 
such ever-pointed pencils the inventor makes them of a corresponding sec- 
tional form.—Not proceeded with. 

1835. T. Dunn, Manchester, ‘* Apparatus for elevating and regulating Ue 
level and flow of liquids.” — Dated 0th Auguat, 1859. 

These improvements in machinery and apparatus for elevating fluids 
consist in certain improved modes of constructing endless chain-pumps. A 
chain of balls or cylinders made of wood or other material is put in motion 
either in a vertical or diagonal position ; one side of the chain works within 
the pipe or tube through which the fluid is raised, while the other side 
descends free. These endless chains are also applicabl propelling vessels, 
and they may be applied to the stern, or along the keel, or any part of the 
length of the vessel: when applied along the keel the vessel in shallow 
water, or on banks, may be rolled forward on the cylinders of the pro- 
pellers, or on rollers independent of the propellers, The improvements in 
machinery and apparatus for regulating the level and flow of liquids are as 
follow ;—When water or other fluid has been elevated into a cistern, by 
means of the improved machinery above described, or otherwise, the fluid 
is 5 to the same level by a float fitting loose on the spindle of a valve. 
This last part of the invention is also ror to let off water from steam 
pipes ; in this case the valve is placed in the off-pipe, and the float is con- 
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tained in a vessel in which the water accumulates ; consequently, when 


there is enough water to lift the float, the valve is opened to allow the water 
to run The level and flow of fluids can also be regulated by a 
sryonnes weighted lever connected to a valve: when the pressure of the 

uid is sufficiently great to raise the valve, the fluid will flow through the 
valve until the pressure is reduced to the point fixed upon. Another part 
of these improvements in machinery or apparatus for elevating fluids con- 
sists in making the pump-barrel to move to and fro on the feed and dis- 
charge pipes, which are furnished with feed and delivery valves, and by this 
means @ double-acting pump is obtained with a single pump-barrel. 


1886. J. Cannon, Billiter-street, London, ‘‘ Washing machines.”—A commu- 
nication.—Dated 9th August, 1859. 
This invention consists in the tion of a wash-board or wash- 
boards, mounted in elastic bearings or supports, with a eurved swing press 
worked by a crank or lever or otherwise. The box intended to contain the 
clothes is curved at the bottom, as also the bottom of the swing press, the 
radius of the curve being ator near the point of suspension of the swing 
ress. If preferred the bottom of the said box might be formed in two 
nelined planes, meeting in the centre, instead of being curved. The wash- 
board is mounted at one side, or there is a board at each side of the box. 
The said board is suspended by a hinge at the upper part, a spring being 
fixed between the board and the side of the box so as to afford an elastic 
bed or abuttal for the lower part of the board, the movement of which is 
controlled by a bolt so as to prevent it from flying out towards the spring 
ress, and at the same time allow it to recede to a limited extent as the 
spring becomes collapsed by the pressure brought upon it during the action 
of the swing press. The lower face of the wash-board or wash-boards, and 
that of the swing press acting therewith, is or are fluted, and the said face 
or faces of the swing press is or are concave, so as to have a tendency to 
turn over the clothes when in operation. 
1838. C. L, J. Dierickx, Mint, Paris, “A new system of scales, to be used 
principally in the fabrication oj coins.” — Dated vth August, 1359. 
This invention cannot be described without reference to the drawings. 


hi 





1842. F. L, Lawrence, Berners-street, Oxford street, London, ** Colouring and 
hardening elastic gums for dental purposes,” —Dated 9th August, 185%, 

The patentee takes caoutchouc, sulphur, oxide of zinc, and cimnabar 
(vermillion) in certain proportions, and passes them together through grind- 
ing rollers or masticating apparatus until thoroughly incorporated or 
blended. The propertions which are belicved to be most suitable are at 
the rate of about 34 Ib. of caoutchouc, 14 1b. of sulphur, 1 1b. of vermillion, 
and 94 1b. of oxide of zinc ; but these proportions may be varied. The com- 
pound is to be moulded as heretofore whea using compounds of caoutchouc 
for dental purposes, and subjected to heat, os is well understood, to obtain 
the desired hardness, after which it is polished by any known means, and 
then placed in a closed glass vesse! couteining alcohol, or other suitable 
liquid, and subjected to solar light, which brings the required fresh colour 
to the surface. By this means the material will be found better suited to 
answer the purpose of bone or gold. 


1844. W. Witttamson, High Holborn, London, “* Machine or tool for drilling 
holes.” Dated th August, 1859. 

This inveution consists of a machine or tool for drilling holes, constructed 
of the following principal parts, so as to constitute either a machine to be 
worked by steam power, or a tool to be used by hand as a hand drill, that 
is to say :—The Eeventur employs four bevel wheels, two of which are 
mounted one within the other on or around the axis of the drilling instru- 
ment or cutter, and the other two, also one within the other, are fixed on 
an axis placed at right angles to the former axis; on the latter axis a com- 
pound winch-haudle of peculiar construction is fixed, and employed for im- 
parting motion to the bevel wheels and drill.—Not proceeded with. 


1850. T. A. Temrgnron, Manchester, * Pipes Jor smoking tobacco.”—Dated 
lth August. 1859, 

To prevent the oil from the tobacco ascending the tube into the mouth, 
the inventor makes a reservoir at the bottom part of the pipe-head, making 
the head a little longer than in the ordinary pipes, and placing a perforated 
bottom therein to form a separation between the burning tobacco and the 
reservoir, The oil fails or drops through the said perforated bottom into 
the reservoir, which is drawn off at pleasure by withdrawing a plug.—JNot 
proceeded with. 

1854. J. Speep, Detroit, U.S., 
10th August, 1859. 

This invention consists in manufacturing pipes, tubes, and hollow 
cylinders of a combination of sheet metal and wire, or strips of metal, 
and 4 soldering flux of zine or other suitable metal in manner following :— 
The patentee first forms a tube by bending round sheet metal, and over- 
lapping and uniting the edges by rivets or otherwise, This sheet metal may 
be galvanised on one or both sides, or may be coated with any desired metal 
or metallic alloy. He then winds spirally round the sheet metal tube wire, 
or strips or bands of metal, and unites the whole by placing the partially 
finished pipe or cylinder in a bath of molten metal, and employing a flux 
to cause adhesion. He makes the pipe revolve in the bath until a sufficient 
coating has been deposited on, or become aitixed to, it. He then withdraws 
the pipe, and repeats the coating operation as o ten as may be necessary to 
secure the thickness of coating desired. For some purposes he winds on 
more than one spiral layer, and, according to the purposes for which the 
finished article is intended, hé uses various thickuesscs of sheet metal, 
and wire of different gauges. For water-pipes be coats the interior with 
zinc, or uses that metal as the core, For yas-pipes he coats the interior 
with lead, or uses sheet lead for the core, 


© Pipes, tules, and hollow cylinders.” —Dated 


1855. R. Heaton, jun., and G. Heaton, Birmingham, * Coining machinery.’ 
— Dated With August, 1990. 

This invention cannot be described without reference to the drawings, 
1857. J. T. 

to the lubrication of machinery, &e ”- 
August, 1351. 

The wanver of preparing this composition, which both cools and lubri- 
cates the parts to which it may be applied, is as f llows :—In a forty gallon 
cask the patentee places from 40 Ib, to 50 Ib. of lime, and pours upon it soft 
water until the lime is nearly slaked. While the water is hot, he adds 4 Ib. 
of prepared chalk, 4 Ib. to 6 Ib, of fuller’s earth, 1 Ib. of calcined magnesia, 
and from 4 1b. to $b. of sal soda, and 3 lb. of sulphur ; he stirs these 
ingredients well together, and fills the cask with water, stirs it again, and 
lets it stand until it has settled, say, from 12 to 24 hours, so that it will 
soak, and cut the sulphur well, ‘The proportions of these ingredients may 
be varied, and the fuller's earth may be omitted, substituting in its place 
prepared chalk soap-stone, if necessary, ‘The louger it stands the more the 
peculiar virtue of the sulphur will be extracted. When the mixture has 
settled, the supernatant fluid is ready for use and may be drawn off at once 
or as required, 

1859. D. Huuerr, High Holborn, London, and G, Pruppen, Shefford, Beds’ 
** Improvements in apparatus sor the monufacture and distribution of gas, 
and in apparatus sor iernal or external illunination.”—Dated Lith 
August, sow. 

This invention cannot be described without reference to tae drawings. 


Pirman, Gracechurch-street, London, ** A composition applicable 
i it 
A communication.—Dated ith 


Isd4. W. H. Toorn, Spring terrace, Wandsiorth-voad, Surrey, *' Laying the 
dust of pavements, roads, dc."”— Dated 12th Auguat, 1559. 

This invention consists in arranging tubes, piping, or other vessels for the 
conveyance of water along the face of buildings, the coping-stones of rail- 
ways, the kerb-stones of streets, or along the sides of railway platforms, 
paths, yards, stable floors, or any other places requiring to be oceasionaily 
cleansed, or the dust laid upon them, such tubes or vessels being placed near 
to the surface of the ground, or at a convenient height from the same, and 
having slits or perforations along them for the issue of the water, and being 
connected with the ordinary water main, or with a tank, or any other 
reservoir suitably situated ; or the tubes may be charged when required by 
attaching to them a flexible tube or tubes connected with any convenient 
water supply.—Not proceeded with, 





1865. J. Pur, Camden-town, Londoa, “ Hobby-horse ov ¢ 


Dated 12th August, 1>50 
This invention consis sin constructing in wood, iron, or other like suitable 
material, a carriage or body, capable of containing a child or children, with 
a curved or rocking bottom, and terminating im front in an ornament or 
figure-head in the shape of a head and neck of a horse or other animal,— 
Not proceedid with 
1866 H. Lapin, Jassy, Moldavia, ** Machinery applicable to 
telegraph instruments,” ~ Dated 12th August, 15o¥. 
Provisional protection has not been granted for this invention, 


hild’s exes ciser.” 


musical and 


1872. J. Stuart and W. Stuart, Musselburgh, N.B., “ Nets for jishing."— 
fed 13th Augus!, 1859. 

This invention relates ty a provious patent of the patentees, dated 27th 
April, 1859. ‘The patentces claim, First, the application to, and use in, the 
manuiacture of fishing-nets of single yarn for the purpose of producing 
light, cheap, and effective nets. Secondl:, the system or mode of manu- 
facturing fishing-nets from single ply yarn, in lieu of the two, or other 
number of ply yarn, hitherto used. 
1873. K. Bunaine. §t, Paul's-read, 

power.” — Dated 13th August, 1809. 

This invention consists of a method of constructing a spring by enclosing 
any suitable aeriforu: tluid (atwospheric air will answer the purpose) withiu 
a chamber made of some elastic material, so that when pressure is applied 
to the external suriace of the chamber the aeriform fluid is compressed 
within the chamber, and upon the pressure being released, or partially re- 
leased, the aeriform fluid expands and presses out the chamber enclosing it 
to its former size, and by this reaction gives the spring power required, 
The said elastic chamber or vessel charged with aeriform fluid the patentee 
encloses within a second chamber of a cylindrical, or any suitable form, for 
the purpose for which the spring is required, the space between the two 





Camden-town, Middlese “ Spring 














chambers being filled with water, alcohol, or any non-elastic or partially elastic 
liquid, the pressure being applied to the aeriform fluid through or by its 
elastic enclosing chamber or covering equally upon all sides by the water or 
other liquid within which the elastic chamber is enclosed. The pressure can 
be applied to the surface of the liquid between the two chambers by means 
of a piston or plunger, or any other convenient form. 

1874. R. I. Warts, J. Orrorp, and J. R. Tuomas, Plymouth, Devonshire, 

“ Consuming smoke, d&c.” — Dated 13th August, 1859. ; , 

According to this invention, a fan or fans (or mechanism of the like 
character) is, or are, made to revolve behind the fire, thus creating a strong 
draught, and drawing all the smoke into a channel where it is met by jets 
of steam, aqueous vapour, or water forced from revolving perforated tubes 
in the flue, or from fixed perforated surfaces. The smoke is further amal- 
gamated with water upon reaching the fan, or by steam or water being 
driven into the fan at the top, or by means of a perforated hollow axle, 
whereby all the black particles of the smoke are thoroughly biended with 
water or aqueous vapour, and as the liquid flows from the fan it is met by a 
further shower, and carried into the receiver. One or more fans may be 
thus used. Further, although the above might, in some cases, be sufficient, 
yet, in order to the full and complete carrying out of this invention, the 
gases should be made to pass into a second fan to prepare them for com- 
bustion, where they are again mingled with water or aqueous vapour, as 
before described, and then pass, if necessary, through a receiver to be 
purified by coke, charcoal, and other materials; the medium of passage 
through the said purifying materials being tubes of perforated metal or 
wire gauze.—WNot proceeded with. 

1879. S. Harrison, Stanhope-street, Clare-market, London, * Broiling of chops, 
de.” —Dated lith August, 1859. 

This invention relates to the class of chop broilers and meat roasters 
which are usually constructed of shect or cast iron, and are heated by the 
flame of incandescent carburetted hydrogen gas. The invention consists of 
an iron frame, having a lid or cover, so as to reserve the heat or vapours 
arising from the flame of the gas. Tle frame is made to rest on four legs 

















| or feet, two grooves being attached to the legs or feet to receive a pan or 
| tray made to ree 
| cooking. 


ve the fat or gravy issuing from the meat, or any article 
The inner part of the apparatus consists of a main or feeding 
tubing, having more or less tubings connected thereto, The tubings have 
more or less gas burners or jets fixed therein, and supply tap as may be 
required. There is an iron convex shell, having more or less points fixed 
horizov tally to an iron frame or grating, over each gas-burner or jet, for the 
purpose of conducting the heat of the ygas-burner or jet, and also for the 
destroying of the smoke or soot arising from the flame of the gas. The in- 
terior of the apparatus may be applied to baking, or to heating apartments. 
1983. J. Cuanter, Bow-road, and D. ANNAN, Bow, Middlesex, “* Apparatus 
Sor supplying air to furnaces.” —Dated lith August, 1359. 

For the purposes of this invention the fire-door of a furnace is made on its 
inner side with a projecting chamber or enclosure, the surface of which 
nearest the fire is perforated, or made with numer us holes or small passages, 
for atmospheric air to pass into the furnace, At the outer side of the door 
an outer ¢ se encloses a space at all sides but one, the opening into such 
space being, by preference, at the bottom; this enclosed space outside the 
door is divided by a partition which acts as a regulating valve, and this 
partition is suspended at its upper end, and is capanle of being retained in 
any position according to the quantity of air for the time being required to 
be admitted to the furnace through the door. It is preferred that the 
upper part of the partition should admit of some air constantly passing 
over it, then through the door into the inner chamber, and thence to the 
furnace, The movable partition is so arranged that, when its lower edge is 
in contact with the furnace door, the passage of air to the furnace through 
the door, except over the partition, will be stopped, and, according as the 
lower end of the movable partition is moved more away from the door, 
more air will be admitted to the furnace through the door, 

1884. E. Stone, Lime-street, London, “ Machinery Jor cutting vencers.”"—A 
communication.—Dated 15th August, 1359. 

This invention cannot be described without reference to the drawings. 

1885. J Pouprarp, Stratford, Essex, ** Plastic combination to be used for black- 
leading stoves, dc.” — Dated Lith August, 1359. 

This invention, which has for its object the manufacture of blacklead into 
paste for the purpose of being more readily and conveniently used for the 
above purpose than hitherto, consists in uniting blacklead, in powder or 
otherwise, with proportionate quantities of the whites and yolks of eggs, 
turpentine, or spirits of wine, to which also may be added ivory-black, lamp- 
black, or founders’ dust, treacle, or other saccharine matter, gum water, 
beer, vinegar, soap, oil, or grease, 

1900. A. J. Canu, Paris, * Crushing stones, dec.” —Dated 18th August, 1859. 

This invention relates to machines for breaking or crushing stones, 
minerals, or other similar materials, and it is particularly applicable to 
machines for breaking or crushing stones to such fragments as are called 
road metal, and are made use of for covering macadamised roads, or for the 
ballotting of railroads, also for the crushing of stones for concrete, or for 
manufacturing artificial blocks of stone ; also to the breaking of coals, coke, 
ores, or minerals, lime, castina, or flux, and in general of all similar hard and 
more or less brittle materials that require to be broken or crushed to pieces 
of any determined size. The apparatus the patentee makes use of for this 
object is based on the following principles :—First, that the breaking or 
crushing to smaller pieces of the lumps or large pieces of stone or other 
similar hard brittle materials takes place in a space confined between 
revolving cylinders or cones, from which space the broken or crushed 
pieces are not allowed to escape, but after having been reduced in every 
direction as much as will be found requisite at least to the required size. 
Secondly, the employment of a smooth plate or table revolving horizontally, 
and on which lumps to be reduced to smaller pieces are thrown, and so as to 
keep them confined in the open space between the above-mentioned break- 
ing cylinders or cones in such manner that, by the rapid revolving motion of 
the said tabie, those pieces exceeding the required size are continually 
submitted to the breaking action of the cylinders, from the teeth or corru- 
gations of which they receive continuous blows, whereas those pieces that 
are reduced to the required size are allowed to leave the apparatus by the 
apertures left between the cylinders, and between these latter and the 
revolving table. Thirdly, making use of breaking cylinder or cones 
revolving also in the horizontal direction, and having their axes situated 
vertically in a symmetrical and concentric manner round the axis of the 
above-mentioned revolving table, and above this latter, all of which 
cylinders or cones revolve in the same direction in order to permit any of 
the pieces not yet broken to the required size to be dragged between any 
two of them, while a sufficient space is left open between the lower end of 
these cylinders and the upper surface of the revolving table so as to allow 
to those pieces that have been broken to the required size of passing 
through. Fourthly, making use of steps or pans arranged in such manner 
as to prevent the entering in to the same of small broken particles that 
otherwise would cause the rapid destruction of these parts submitted to 
great friction. ’ 





Launcn or tHe Howe.—This gigantic screw line-of-battle ship 
was launched, on Wednesday, from Vembroke Dockyard. The 
whole length of this ship is 301 ft., length between perpendiculars 
260 ft., extreme breadth 61 ft., depth of hold 26 ft. 4 in., depth from 
traffail to under side of keel 65 ft. 9 in.; burden in tons, builder's 
measurement, 4,236. ‘The engines by Penn are to be of 1,()00-horse 
power. The ship will carry 121 guns, and a compliment of 1,130 
otticers and men. 

Crassic AND Gotiic.—It is only an enthusiast’s dream, a Pusey- 
ite’s nightmare, to imagine that pure Gothic art will ever reign alone 
in England. You may prove till you are black in the face, that 
Gothic is the most religious, and expansive, and adaptable of styles ; 
still people, wilful people, will go on building stucco Corinthian. 
You may even prove Gothic the cheapest style, yet town-halls with 
fluted pillars will arise, because they have already arisen, and have 
been found convenient and reasonably cheap. Good average people 
do not live on salads of violets; they care nothing about the wsthetic ; 
taxes are more to them than discussions about Venetian windows. 
They want the cheap and strong—not the archaic and fantastic. 
They have no sympathy with the thirteenth century—they prefer a 
soft hassock to a hard faldstool—sleeping-boxes to open benches. 
They will not live in a house like a church; and if a mullioned 
window breeds rheumatism, * Out with it,” they say, “and putin a 
modern sash.” Even the flower of them—fresh from Ruskin—have 
often strange misgivings about these modern fancies concerning 
Gothic and classic. ‘They do not really believe that the men who 
built best were necessarily the best men, or that, because the 
Renaissance was a licentious, luxurious age, its art was necessarily 
bad and devilish. They have a few ugly facts, such as the existence 
of Luther and Columbus, and the progress of the Reformation, to 
prove the Renaissance age was not realiy worse than any other. 
Common sense is a troublesome horse to train to circus tricks of 
logic and casuistry; for sometimes it gets kicking off its Ruskin 
riders, and going the old straightforward way. It cries, “ Away with 
your variorums;” all styles of architecture originated in simple 
necessity. Some space must be bridged—a wise man invents the 
arch; the monk wants a shaded rain-proof walk—- lhe devises the 
cloister. The old workers never “ fashed” themselves with Ruskin 
fancies about the “ vertical and the horizontal” faith, religiousness, 
&c. They studied the wants of those they built for—all the rest 
came.— The Leader and Saturday Analyst. 








Tue (Curvgese) GRaANp CANAL.—We followed the grand canal for 
about two miles. As far as I could judge, its average breadth was 
about 100 yards, but it is somewhat difficult to form a very accurate 
estimate on this subject, as the water is so concealed by boats, and 
the residences of the aquatic and terrestrial population so much re- 
semble one another, that it is not always easy to tell where the water 
ends and the land begins. A narrow lane was kept clear for trattie, 
and along it passed innumerable craft of every description. There 
were as many different varieties of boats here as there are of vehicles 
in Fleet-street, and the water-way was as inconveniently crowded 
as that celebrated thoroughfare usually is. Ferry-boats plied as 
briskly, and were as heavily loaded as omnibuses ; heavy cargo-boats 
lumbered along and got in everybody’s way, just as brewers’ drays 
do. Light tanka-boats, with one or two passengers, and deftly 
worked by a single oar astern, cut in and out like Hansoms. And 
there were large passage-boats, with accommodation for travellers 
on long journeys, that plied regularly between Soo-chow, Hang-chow, 
Chang-chow, aud other distant cities, and that created the same sort 
of sensation as they passed as did the Brighton Age or Portsmouth 
Telegraph in days gone by. Gentlemen's private carriages were 
here represented by gorgeous mandarin junks, with the huge um- 
brella on the top, and a gong at the entrance to the cabin, beaten at 
intervals by calfless flunkies. Uther junks there were, more gaudily 
painted even than these, from whence issued shrill voices and sounds 
of noisy laughter and music. There was the costermonger in his 
humble substitute for a donkey cart, a small covered canoe, which 
looked like a cotlin, and in which he sat alone, forcing it speedily 
through the water with a pair of oars, one of which he worked 
astern with his hand, the other at the sige with his feet. The race 
of scavengers lived in flat punts, and scooping up the mud and rub- 
bish from the bottom of the canal, discharged it into them, where it 
was immediately examined by a number of ducks, kept on board for 
the purpose, who picked out all that was worth eating, and what 
was rejected was then inspected by their owners for waifs and strays 
that had been lost from junks, and then taken to fatten the land. 
But the most curious appearance was presented by the boats which 
carried the fishing cormorants, solemnly perched in ‘successive rows 
on stages projecting from the sides; they looked like a number of 
gentlemen in black on the platform, at a meeting of a grave and 
serious character.—Narrative of the Earl of Elgin’s Mission to China 
and Japan. 

Derence oF THE THameEs.—Proposep [Ron FortrEss.—A 
meeting was held at the London Tavern last week for the purpose 
of appointing a committee to consider the “ best and most available 
means for securing etlicient protection to the great interests and 
immense wealth of the metropolitan district.” A model and several 
drawings, plans, and sections of Mr. W. J. Hall’s impregnable iron 
fortress, to be erected, if approved of, at the Nore, were exhibited, 
on a scale of a quarter of an inch to the foot. From these it ap- 
peared that the proposed fortress is to be in the shape of a round 
tower, diminishing in diameter towards the summit at the rate of 
linch to the foot. It is to be 255 ft. high, and 126 ft. in diameter 
at the base. An air-shaft, 20 ft. in diameter, runs from top to 
bottom. A spiral staircase is constructed around this shaft, leading 
to 11 floors or compartments, each having 32 windows and a door. 
At the top is the sleeping room; the next floor is the officers’ mess 
room. One compartment is devoted to the steam engine and boiler, 
and, six lifeboats. There is also a room appropriated to shot and 
shell, and the powder magazine is placed below the water mark. 
There is also provision made for a washing room. There is to bea 
lighthouse at the top, 12 ft. in diameter, which can be raised or 
lowered by a telescope slide, as the circumstances of peace or war 
may require. Ibe air-shaft is surrounded hy 12 hollow iron 
columns, to support the floors and heat the rooms by steam, which 
the inventor also proposes to use as a means of scalding an unwel- 
come visitor. The outside casing is to consist of solid blocks of 
iron, 2 ft. thick, dovetailed into each other, fused together by 
pouring molten iron into the joints. It is to be built on a concrete 
foundation, and will take 32,00 tons of iron. It will mount 70 
guns, the first tier of which will be about 14 ft. above high-water 
mark. Mr. Hall has also designed a floating fortress, constructed 
on similar principles, which will require 10,000 tons of iron in the con- 
struction, and will draw about 25 ft. of water, and will, with all other 
necessary appurtenances, hold 1,0U0 tons of coal. It is to be 120 ft. 
in diameter, 8» ft. high, and to mount 36 Armstrong guns—12 in 
each tier. Mr. Williams, M.P., was called to the chair. Mr. 
Gregson, M.P., moved—‘“* That the approach to the Thames being 
in a defenceless condition against surprise by the naval force of an 
enemy, and that the immense material property of the metropolis is 
therefore insecure, that a committee be formed for the adoption of 
such measures as may be desirable for the permanent protection of 
the Thames and the port of London.” Mr, Bushe, the engineer, 
having briefly described the plans to which reference has been 
already made, said the cost of the permanent fortress would be 
about £300,000. The motion was agreed to, one gentleman only 
dissenting. Another resolution was afterwards agreed to in regard 
to the formation of the proposed committee. 

OveNING or THE NEW WestTMINsTER BripGe.—After the lapse 
of nearly a century old Westminster Bridge has at length ceased to 
give its accustomed accommodation to carriage traffic. The finished 
half of the new bridge was opened for the passage of vehicles and 
heavy traflic on Thursday, and at present the entire width of the old 
structure is used only by persons on foot, on horseback, or those 
compelled to draw trucks or barrows. ‘There were some expecta- 
tions that the throwing open of this portion of the new bridge would 
have followed immediately after the Queen had passed over it, but 
it is understood that on the First Commissioner of Works taking her 
Majesty’s pleasure on the subject, the Queen expressed an opinion 
that it would be better to defer any proceeding of that kind until the 
whole work was completed. At present the new roadway provided 
bears by no means an inviting aspect. On one side there is a 
wooden hoarding instead of the handsome pierced parapet and 
balustrades which have yet to be supplied, and on the other side 
there is the dilapidated masonry of the old bridge, rising at the 
crown to a height of 10 ft. above the roadway of the new bridge. 
The whole has, of necessity, a temporary and unfinished appearance, 
which is greatly increased by the absence of footpaths on each side 
of the bridge. It would have afforded no gratitication to her 
Majesty to be driven over the bridge in its present state, but, when 
finally completed, the noble and magniticent structure, nearly twice 
the width of the widest bridge over the Thames, will deserve, what 
it will no doubt obtain, the ceremony of a royal inauguration, as in 
the case of the present London Bridge, which was opened by the late 
King, and his Queen Adelaide. The ceremony—if such it may be 
called, of opening the present half of the bridge—consisted simply in 
the Hon. Mr. Cowper, First Commissioner of Works, and Mr. T. 
Page, the engineer, walking over it. A large number of persons 
were waiting for the removal of the hoarding, in order to have the 
privilege of being the tirst of the public to cross, and immediately 
upon an opportunity being atiorded, a crowd of boys started from 
either end, racing each other, to see which should be the first to 
reach the opposite side. The race was a very exciting one, and 
aflorded great amusement to the lookers-on. On Wednesday night 
the new bridge was given up to foot passengers, but since that time 
it has been devoted exclusively to carriage trattic. Two broad iron 
tramways are used by waggons and heavy traffic. but the omnibus 
drivers constantly avail themselves of the facility of draught which 
they atford to their horses. Cabs and lighter vehicles going quickly 
have sufficient roxdway for two lines, between the tramway and the 
temporary sides of the bridge. Steps will be immediately taken for 
proceeding with the remainder of the works. Another section of the 
bridge, equal to one-half of the old one, is next to be taken in hand ; 
it will be that part adjoining to the new one just opened. This 
half of the old bridge will be cut away, and foot passengers alone 
are to have the use of the remainder until the second portion is 
finished, after which the foot passengers will be shifted to the new 
structure, and the work of removal of the last portion of the old 
bridge will be commenced. It is expected that the entire bridge 
may be finished in about eighteen months from the present time.— 
Observer. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


On *Cuance 1s BreminchaM AaxD WOLVERHAMPTON: Transactions in Pig- 
iron: The Demand for Malleable Iron: Prices—-RatuwaY ORDERS IN THE 
Marxet—Tue Boarp or TsaDeE Returns ror Janrany—Coal TRADE: 
Contemplated Rise in Prices — PracticaL CHeMIsTRY IN THE “ BLACK 
Country :” Important Experiments—MnR. PELu’s Bankavrtcy: Offer Ac- 

— GenegaL Manvuractvrinc Trapes — An AncIfnT HARDWARE 

House: The Days of Pack-horses and Saddle-bags— DEF acpine A LonpDoN 

Macaiwe Hovse—Coriiery Enoineers: Their Legal Responsibility: Jm- 

portant Magisterial Decision. 

YesTerDAyY in Birmingham and at Wolverhampton on Wednesday 

there were some purchases of pig-iron on account of next quarter's 

delivery, and several large parcels of good iron were reported to 
have been booked during the week, the buyers of which are known 
as “cautious men.” These transactions, as they have occurred some 
ten days or a fortnight before the usual period at which purchases 
aré made for the quarter, are looked upon as auguring favourably 
respecting the present position and future prospects of the trade in 
both its branches—wrought and pig-iron. The prices at which 
these sales have been effected are those of last quarter, and range for 
the descriptions mostly used from £3 for cinder to £3 12s. 6d. for 
mine pigs. Some good iron was sold on Wednesday at Wolver- 
hampton for £3 10s., but the first-class makers demand and obtain 
the other half-crown. Indeed there were exceptional cases in which 
makers refused for the present to accept orders at less than an ad- 
vance upon £3 12s. 6d. For favourite Shropshire and Forest of 

Dean brands, used principally in the manufacture of tin-plates, 

£4 10s. is demanded and obtained. 

The wrought-iron trade has slightly improved in the past week in 
the home demand, and by way of Liverpool brokers there is a 
tolerably large quantity of iron going out to the States. In these 
cases the prices obtained are in proportion to the quality, and may 
be ranged at from 10s. to 20s. below the list prices. At the former 
reduction South Staffordshire houses of some standing in time—but 
the brands of which do not stand Al in the market—are quoting 
freely. For a reliable article, however, the list priees must be given. 
These are—common Staffordshire bars £7 10s. at the works ; best 
bars £8 10s.; hoops £8 10s.; sheets and plates £9 and £9 10s. ; 


common rods £7 10s. ; gas strip £8; and Canada plates £12. First- 
class houses experience no difficulty in realising these prices. Such 


houses continue to do a good steady trade. The demand runs 
chiefly upon sheets and T and angle-iron for use principally in ship- 
building and girder bridges. 

The Great Southern of India Railway Company require 4,500 tons 
of rails, 180 tons of fishing-plates, 31 tons of bolts. 130 tons of spikes, 
1,150 tons of chairs, and 67,000 sleepers and 130,000 keys. Tenders 
before noon on the 13th inst. to Robert R. Notman, manager and 
secretary, 2, Leadenhall-street.—The Dutch Rhenish Railway also 
require 320 tons of rails with the necessary fish-plates and bolts. 
Specifications, &c., Mr. C. J. Adams, 40, Gracechurch-street. Ten- 
ders to the direction of the company, Amsterdam, by 2 p.m., 15th 
March.—On the same day tenders should be sent in to Mr. Peter 
Anderson, secretary to the Inverness and Ross-shire Railway for 
the permanent-way stores, for which that company are advertising. 
They are in three contracts, divided as follows :—Ist, 4,000 tons of 
rails, and 190 tons of fish-plates and bolts; 2nd, 1,140 tons of chairs, 
90 tons of spikes, and 127,0°0 oak keys; and, 3rd, 32,500 larch- 
sleepers, and 37,000 larch-posts for wire fencing. Specifications, &c., 
Mr. Joseph Mitchell, Inverness, engineer to the company. 

The Board of Trade returns for January show that the new year 
opened with a slight depression of trade as compared with last year, 
the total value of the exports being £9,366,497 against £9,593,423. 
Amongst the articles in which the decline has taken place are iron 
and copper manufactures, hardwares and cutlery. Strangely enough 
pig-iron, the exportation of which has been declining for years, is 
the only description of iron which did not share in the general de- 
pression of that trade during last month. If the increase was con- 
fined to,the comparison of the corresponding month of last year, it 
would be much less remarkable: but the exports show an increase 
even upon those of January 1859. The increase upon the latter 
period was in the exports to Holland and the United States. The 
decline in bar-iron extended to every market except Australia, which 
took also an increased quantity of railway and wrought-iron. Holland 
and Spain increased their demand for railway iron, and the latter 
took also a larger quantity of wrought-iron than in the corresponding 
period of last year. ‘o all the other countries the export declined, 
as will be evident from the following table :— 

Month ending January 31, 
1859. 1860 














1858, . 

Iron pig.. .. . £42,353 +» £43,379 
»» bar co ee ee 96,528 .. 660 
», Tailway.. .. .- «- 205,302 .. 152,415 
»» wire oe 2 “- <o Bee ws 771 
vy cast eo ce ce @ 58,894 .. 40,119 
>» Wrought .. .. «- 147,759 .. 162,921 
test «ce oe oe oe 6S S41 
Copper, unwrought .. .. 19,067 .. +» 99,070 
es sheets, nails, &c. 106,281 .. 129,810 114,507 

” wrought .. .. 382083 .. 19,500 .. 19,801 
Brass o oo of « GS «a Be oe Bo 
Lead oo «ce oe ce co «690,805 «2 S066 .. 38,69 
Tin, unwrought .. .- «. +. 22,003 25,402 


op Plates .. we oo «© 46,220 .. 90,627 .. 100,996 

The increased exportation of unwrought copper was due to orders 
from France, as was that of lead also, and, in a less degree, to Russia. 
The falling off in the exportation of copper and yellow metal 
sheathing extended to every country except India. The increase in 
tin-plates was limited to the United States, which took more than 
three-fourths of the whole. The exportation of machinery increased 
very largely. Steam engines from £45,334 to £56,843 chiefly to 
Spain, India, and Australia, but greatest to India, which took 
nearly half the entire exportation. The decline in hardwares and 
cutlery from £268,790 to £243,105, was almost general, the 
shipments to Australia alone showing an increase. Coal in- 
creased from £156,426 to £194.071, notwithstanding a diminution 
in the exports to France, the Hanse Towns, and the United States. 
France, our principal customer, took 96,653 tons, against 98,453 tons 
in the corresponding period of last year. It is worthy of observa- 
tion in connection with this subject and the rapid development of 
the coal fields of Prussia, that the treaty with France provides that 
the import duty on British coal, at the expiration of four years, shall 
not exceed 1}f. per 100 kilogrammes, that being the rate actually, 
though not specifically, charged upon Kelgian coal by the existing 
tariff. Prussian coal pays, however, only If. per 100 kilogrammes, 
and any French imperial decree which may raise this rate to that to 
be paid by other foreign coal may be reversed at any time, whilst 
the trerty with England fixes the duty on British coal at 1}f. for 
ten years. 

The coal trade of South Staffordshire continues brisk, the supply, 
principally through the want of continued application to labour by 
the colliers, being insufficient to meet the demand. The prices, 
however, remain unaltered, as the iron trade could not aflord to pay 
more than they are now giving. Nevertheless, it was stated at Wolver- 
hampton on Wednesday that some of the colliery proprietors about 
West Bromwich were asking an advance of 1s. per ton. Such a 
step, however, if it should be taken, would lead to much in- 
convenience throughout South Staffordshire, in occasioning a great 
derangement of trade by an effort on the part of the colliers to 
obtain an advance of wages to which it would almost inevitably 
give rise. 

An attempt is being made in the “ Black Country” to collect the 
ammonia from the coking ovens at the ironworks. From experi- 
ments made by Mr. Wildsmith, of Wolverhampton, the product 
submitted to him was found to contain a quantity of ammonia, in 
the same state as that found in the water obtained in the manufac- 
ture of gas; and if the apparatus for collecting it were as complete 


as it might be made, enough would be collected to make the 
efforts protitable commercially. From 250 gallons of the am- 
moniacal liquor 7 Ib. of pure chloride of ammonium was ob- 
tained; and the coking ovens of one works will yield daily 10,000 
gallons of the above-named liquor. In the same district etlorts are 
also being made to extract from the “shale” of the coal-pits, now 
lying worthless in vast mounds on every hand in South Stafford- 
shire, paraftine, petroleum, naphthaline, ‘and naphtha; and we are 
glad to add that the experiments, so far as they have gone, promise 
fairly to prove successful. Should these ae be successful, 
a most important addition will be made to the national wealth, and 
that which is now a source of much inconvenience in the mining 
operations of most colliery districts will become a source of con- 
siderable profit. 

In the private room of the Bankruptcy Court at Birmingham, on 
Monday last, the proceedings were gone into in connection with the 
proposals made under the private arrangement petition of Mr. 
George Pell, of the Heyford Ironworks. Mr. Commissioner Sanders 
was present. Some slight opposition was offered, but the result was 
an acceptance of Mr. Pell’s terms by the unsecured creditors, these 
being to assign to trustees; Mr. Pell to work the mines until 20s. 
in the pound have been paid to the creditors, with interest thereupon. 

Respectins the general manufacturing trades of Birmingham, 
Wolverhampton, and their districts, it may be said that business in 
almost every department is steady, and free from fluctuation. The 
orders from the northern counties have yielded to the home trade an 
addition larger up to this time than since the spring of 1857; and 
the foreign trade has improved slightly in most of its features. In 
the surrounding districts the larger manufactures are in tolerably 
full operation. For builders’ ironmongery orders are becoming more 
numerous as the season advances; the tin-plate workers and 
japanners are working full time; the hollow-ware manufactures are 
well off for current orders ; and the saddlers’ ironmongers are well 
todo. In heavy castings, boiler-making and railway spikes and 
bolts, and general railway fittings, more than animation is in some 
cases observable. A peregrination of the whole of the East Wor- 
cestershire and South Staffordshire district would result in the con- 
viction of the traveller that all classes of the people are in steady 


employment. 


t 

We learn that Mr. Thomas Walker retires from the firm of T. W. 
and J. Walker, merchants, of Wolverhampton and Havana, of 
which he has been for several years the senior partner. The business 
is continued under the former designation by Mr. William and Mr. 
Joseph Walker. It is worthy of remark that this business has been 
carried on continuously for the last 200 years, having been at that 
remote period, as may well be imagined, on a very much smaller 
scale than it has since attained. Ancient representatives of this 
house might have been seen “ going a journey” on a pack-horse, with 
the samples in the saddle-bags. At this time if a journey produced 
£150 it was considered to be no occasion for complaint. 

Mr. R. P. Taylor, the successor to Messrs. Day and Co., the 
machinists, of Adderley-place, London Bridge, has been swindled by 
a Scotchman in Wolverhampton, who, representing himself to be a 
tenant farmer and giving his assumed landlord as a reference, has 
obtained within a month property worth £26. The fellow’s name is 
D. D. Buchan; he was an under-bailiff at Pool Farm, Compton, 
near Wolverhampton, and previously a shepherd in the same 
locality. It was Pool Farm of which he alleged he was tenant; 
and the “ Mr. Trace, his landlord,” who guaranteed Mr. Taylor 
that he was “a respectable man, a good farmer, and might be safely 
trusted to any reasonable amount,” was his wife. Mr. Taylor was 
in Wolverhampton on ‘Tuesday last with a warrant for Buchan's 
apprehension, but he had decamped, having first made a tolerably 
good purse by selling the machinery, and upwards of twenty bags of 
corn and Scotch meal, and a large quantity of whiskey that he had 
been obtaining from Stirling. He has gone to Birkenhead, and 
carries with him in addition to his furniture forty-four packages of 
luggage, including two casks of whiskey. He has consigned his 
property to his own order in the name of D, W. Buchanan. He is 
said to have been well-to-do in the world at one time. 

An important magisterial dec’sion relating to the responsibility of 
colliery engineers was made on Friday at the Wolverhampton Petty 
Sessions. On that day George Fisher, the field-engineer to Messrs. 
Whitehouse, iron and coal masters, of Wolverhampton, was brought 
up on a remand, charged with manslaughter, in having neglected to 
examine the winding machinery and the engine of a pit at the New 
Cross Colliery, on the morning when seven men and boys were 
killed by the engine being set to work whilst the machinery was out 
of gear. It will be remembered that the engine-tenter at the time in 
charge of the engine has been committed upon the coroner's warrant 
for manslaughter ; and that the proceedings against Fisher for a 
similar offence were taken at the instance of the magistrates before 
whom, three weeks ago, he was charged with neglecting his work. 
Mr. Whitehouse now showed that not only was it Fisher’s duty as 
field-engineer to make an inspection every morning of the engines 
and machinery of the four pits of which he had the oversight, but 
also that he had expressly told him that he should hold him 
responsible to that extent. He was paid 30s. a week for this 
description of service. It was most important that he should 
examine the engines and machinery in the morning, because of the 
great loss that not unfrequently arose from men putting stones or 
other impediments amongst the wheels and causing breakages, that 
the pit’s company might have a day’s play. It was to prevent this 
in particular that the prisoner’s supervision was required. For the 
defence it was contended that only a general and not a particular 
oversight was required of a field-engineer; and a field-engineer in 
the employ of Mr. Phillip Williams, the chairman of the iron trade, 
deposed that it was in this way that he discharged his duties—to 
exercise a particular oversight every morning before six o'clock 
would be impossible, he contended; but at the first examination 
another field-engineer, who had been thirty years in the employ of 
Mr. Whitehouse, deposed that he invariably exercised this particular 
oversight. It was to the question of this general or particular 
supervision that the case was narrowed, by the direction of the 
bench, when Mr. Whitehouse, in his cross-examination, admitted 
that it was the duty of the engine-tenter not to begin to work his 
engine till it had been examined by the field-engineer, and that, 
therefore, if he did so, he would be exceeding his duty. One of the 
magistrates—himself a barrister and a County Court judge —at once 
stopped the case, and said that if this was so, and Johnson, the 
engine-tenter, had, as it was shown he had, commenced to work the 
engine without the examination having been made by Fisher, then 
there was no foundation for a criminal charge against the field- 
engineer. Fisher’s offence would be that which the law recognised 
as a non-feasance, whereas a misfeasance was necessary to constitute 
an otience of manslaughter. It was a case for a civil action, but not 
for a criminal prosecution. The inquiry was important, and perhaps 
the publication of it might lead to the state of things which is 
brought to light being attended to in the New Mines’ Inspection 
Act. Fisher was discharged. 


Sreamsnir BurtpinG on THE CLypEe.—Messrs. Caird and Co., 
of Greenock, have contracted for the construction of twenty iron 
barges for the navigation of the Volga. Messrs Randolph, Elder, 
and Co. have supplied their engines to the San Carlos, a steamer 
built for the Pacitic Steam Navigation Company by Messrs. William 
Simons and Co., of Whiteinch. The San Carlos is 195 feet between 
perpendiculars, 30 feet beam, and 18 feet depth of hold. Her ton- 
nage is 850 tons, and she is fitted for about 90 passengers. Another 
vessel of the same size contracted for by Messrs. Randolph, Elder, 
and Co. for the same company, and building by Messrs, Lawrence 
Hill and Co, of Port Glasgow, will leave the Clyde in about a 
month. The engines a to this vessel will be the seventh 
no furnished by Messrs. Randolph, Elder, and Uo. to the Pacific 
Steam Navigation Company. Another smaller steamer for the 
same company will leave the yard of Messrs. James Reid and Co., 
Port Glasgow, in two months. These ships are for her Majesty's 
mail service on the west coast of South America, and are to run 





between Valparaiso and Panama. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 


(From our own Correspondent.) 


Tae Inon AnD Macuive Trapes or Leeps—Baapronp, WAKEFIELD, AND 
Leeps Ramway: Ossett—Coutisrs’ Staue at St, HELENS: Wages at 
Preston — Trave or SHtFFIELD — Factory InroRMaTIONs: Important 
Point—AccivEyT ON THE MANCHESTER, SHEFFIELD, anp LiycoLNsHIRe 
RatLwar—Tue GaLe or Last Week: Jmmense Amount of Damage— 
DgeapruL Mintne AccipENT IN NORTHUMBERLAND—MeERrsEY Docks aND 
Haxsour Boarp—Mersey Stes anp Iron Works: Manufacture of 
Gun Metal—Sream Cutture: Lecture before the Newcastle Farmers’ Club— 
Warrtte Dean Waterworks (NewcasTL8) — WansBeck VALLEY AND 
Boaper Unton Ratwars — Steampoat Racine on Tus Tyne; Allezed 
Tying down of Safety Valves—Eastenn Counties Rattwar: More Dip ts 
and more Law—Tue Paoposep Ant GALLERY IN MaNCHESTES: Meeting 
on Monday—Tue Inon Taape in THe Newcastie District, 


Tue report of the Leeds Chamber of Commerce, on the trade of the 
district during the past month, observes :—‘ The iron manufactories 
of the neighbourhood are fully employed, and the capabilities for 
the manufacture of first-class iron, for which this district is especially 
noted, are being increased, to meet the growing demand for iron of a 
superior quality. In the machine-making branch some good orders 
have been lately received for export, and most of the establishments 
are well employed. Those firms in the tool trade who have orders 
on hand for the War Department are very busy completing them 
against the close of the present financial year. fe is highly 
creditable to Leeds, that both the iron and the tools used at the 
Armstrong gun factories, at Newcastle-on-Tyne and Woolwich, are 
almost exclusively supplied by Leeds tirms. The general tool trade 
is in a very active condition. The locomotive and other engine 
makers are at present full of orders. The demand for cut nails con- 
tinues very brisk, but the difficulty of obtaining workmen, and the 
advance on pig-iron, operate rather unfavourably on this branch of 
the trade. Some of the coal owners have given notice of an advance 
of 6d. per ton on that all-important article in the manufacture of 
iron. 

It appears from the report of the directors of the Bradford, Wake- 
field, and Leeds Railway Company, submitted to the half-yearly 
meeting of the proprietors, on Tuesday, that the Lancashire and 
Yorkshire, and London and North-Western Companies having, 
apparently, abandoned all intention of making a en to Ossett, 
the inhabitants of that town and district have again pressed upon 
the company their claim to have a railway to Leeds and Wakefield. 
The directors have determined, in consideration of the population 
and trade of the district, to assist the project by giving a preference 
dividend at the rate of 4 per cent. upon a capital of £33,000, 

The colliers’ strike at St. Helens has not yet terminated. The 
men are suffering a good deal, and many extensive manufactories in 
the town are put to considerable expense in obtaining coal from other 
districts, as the coal stacks at the various pits in the St. Helens 
district are now exceedingly small, and, indeed, at some there are 
none at all. Several acts of intimidation have been resorted to by 
those on strike towards those who remain at work; and one of the 
colliers was tined £5 on Friday for an assault committed by him on 
one of his brother colliers, who was returning from his work. Ata 
meeting, held on Friday, it was agreed to send a deputation of two 
men from each pit, to see the masters, and, if some concessions are 
made by both, it is very likely an arrangement will be come to, On 
Friday, some of the furnaces at the extensive glassworks of Messrs. 
Pilkington and Co. were stopped in consequence of the non-supply of 
coal, the eflect of which is that a large number of hands have been 
thrown out of employment. Apropos of the wages question, it may 
be added that the master cotton spinners of Preston have agreed to 
an advance of 5 per cent. as regards the power-loom weavers of 
that town. In consequence of the scarcity of factory hands in 
Rossendale, efforts have been made to supply the deficiency by an 
immigration of persons from the eastern district. 

The heavy steel trade of Sheffield, in all its branches, has steadily 
undergone a material improvement. Almost without exception, the 
furnaces are fully employed, and, as a natural consequence, there 
has been more activity in the rolling-mills. It is remarked by many 
that the trade of Sheitield is undergoing important changes. There 
appears to be a great increase in the amount of raw and unmanu- 
factured material sent out, with a corresponding decrease in the 
export of manufactured or finished articles. It thus follows that, 
while a great weight of goods is weekly sent away, the small 
masters and manufacturers may be said to share but partially in the 
activity which prevails in the larger establishments, It may be 
that this will be to some extent remedied when the spring orders 
from the States make their appearance, which should be very soon 
now. ‘The Russian trade for the season is reported of rather 
unfavourably. 

Several factory informations, involving a point of some import- 
ance, were disposed of at Bradford yesterday week. In the first 
case, Messrs. F. Craven and Co., worsted spinners and stuff manu- 
facturers, Dole-mill, Thornton, were charged on the information of 
Mr. Rickards, sub-inspector of factories. It appeared that in the 
morning of the 3rd ult., about twenty minutes were lost at the 
defendants’ mill by reason of some little accident, and in order to 
recover that time the machinery was kept running nearly a quarter 
of an hour later in the evening, thus abridging the time allowed for 
meals, Mr. Rickards showed that the law authorised lost time to 
be recovered only in mills where water was employed as the moving 
power. Mr. Terry, solicitor, who appeared for the defendants, ad- 
mitted that Mr. Craven was liable under the Act of Parliament, 
but said that, in justice to his client, it ought to be stated that he 
was absent from the mill on the day in question, and the gentleman 
who was in authority there had not had much experience, and in the 
first instance believed the time lost might be made up. He after- 
wards entertained some doubt about it, and when the engine had 
run ten minutes beyond the usual time he ordered it to be stopped. 
Under these circumstances Mr. Terry suggested that Mr. Rickards 
should withdraw the infermation on payment of the costs. The 
magistrates convicted the defendants in the lowest penalty of £1 
and the costs. Messrs, Barker, Emsley, and Co, Mr. Benjamin 
Wright, Mr. Philip Haas, Messrs. W. and J. Barber, and Mr. 8. 
Bardsdorf, who severally occupy portions of Holmetop-mill, Little 
Horton, were charged by Mr. Rickards, with having, in the evening 
of the Ist ult., run their machinery beyond the proper hour of 
stopping for the purpose of recovering time lost by a break-down in 
the early part of the day. The bench tined each tirm 20s. and the 
expenses. No defence was oflered except that the defendants had 
not the control of the engine from which they derived their power, 
and that the practice had been to make up lost time in the way de- 
scribed. 

An accident, bearing an alarming resemblance to the late disaster 
on the Eastern Counties Railway, at Tottenham, occurred last week 
on the Manchester, Sheflield, and Lincolnshire line. The first 
passenger train which leaves Stalybridge at 11.30 a.m, for Man- 
chester proceeded as usual until it arrived within a short distance of 
the Westbury station, when a sudden jerk surprised the passengers, 
and immediately afterwards the train was stopped. It was then 
diseovered that the axle of the two front driving-wheels of the 
engine had broken at an old partial fracture, and that the wheels 
thereof were only kept from flying off on each side by the outside 
framing of the engine. An experienced engine-driver on the line 
who happened to be in the train said that the accident was an ex- 
ceedingly fortunate one, as, had the wheels had inside framing in- 
stead of outside, or had the engine been running on a curve instead 
of a straight line, it must inevitably have left the rails. 

The damage done in the country by the gale which raged last 
week has been rather inadequately noticed by the press, the 
demands of parliamentary intelligence being very exacting just 
now. Scarcely a family or firm on the eastern side of the kingdom 
has escaped without loss. At the extensive ironworks of Messrs. 
Tuxford and Sons, at Boston, a shed upwards of 300 ft. in length 









was nearly unroofed. The shaft of the engine chimney was broken 
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off about 20 ft. from the top, and the falling mass broke in the 
roof. Several other large chimneys were also blown down in other 
districts, and the havoc made among trees was something fearful. 
On the Fakenham branch of the Eastern Counties Railway, the 
telegraph —_ were blown down for a length of nearly two miles, 
and signal-posts, walls, &c., were upset in other parts of the 
system. Taking the country generally, the damage inflicted by this 
extraordinary gale cannot have been he than a million sterling. 

The dreadful mining disaster which occurred at Burradon, 
Northumberland, on Friday—and by which seventy-three men 
and boys came to 4 ghastly and untimely end—has cast a gloom 
over the whole district. To understand the nature of this terrible 
accident, it will be necessary to give some description of the mine. 
From the downcast shaft runs “a way,” or tram-road, in a north- 
easterly direction, for about 300 a at the extremity of this 
way, the workings branch off to the right and left. On the right, 
ata sharp angle, commences a sharp, steep incline, on which is a 
self-acting saben ; the length of the incline is about 500 yards to 
the plane where several ways meet, and in the neighbourhood of 
which the principal workings lie. On the left, from the starting 

int before indicated, is a long and crooked way, upwards of a mile 
in extent, which curves round to the east, and by an oblique series 
of workings, joins the extreme easterly point of the pit into which 
the workings beyond the plane at the top of theincline open. In the 
workings beyond the plane, at the end of the incline, between 70 and 
80 men were employed, and in the long way between 30 and 
40. The current of air passed down the long way to the north, 
round towards the eastern side, and across over the long way into 
the up-cast shaft. The gas appears to have formed in the “‘ whole” 
or solid workings near the head of the incline. The pressure of gas 
in this part of the pit had been known for some time, and had caused 
some anxiety amongst the men ; some of them had remained at home 
from fear of an accident, and about six weeks ago part of the men 
working thereabouts had been turned back by the deputies and 
viewer. At about half-past one on Friday afternoona slight explo- 
sion was observed in the “straight-up flat,” in the “ whole,” but 
whether any serious damage arose from this beyond injury to the 
persons in close contiguity, is not known. ‘Iwo lads, named Allen, 
were alarmed by the concussion of the first explosion, and ran down 
the incline towards the point at which it joins the principal air-way, 
and took shelter in a cabin where the ion &c., are kept; here 
they were spoken to by the “ back overman,” William Anderson, 
who, thinking that the danger was past, urged them to return, but 
they refused, and the overman left to press the same request upon 
the men engaged further up to the east of the incline. In this way 
he met another boy named Urwin running, and in vain urged him 
to return—the boy’s life was saved. Scarcely had he left Urwin 
when the second explosion took place, and one of the Allens was 
struck by a stone driven along = the force of the tremendous 
Dlasts in the roadway, which destroyed the machinery and wagons 
with which it came in contact. The death of Anderson and the rest 
of the men employed beyond the top of the incline must have been 
instantaneous. Some of the men in the “long way” felt the explo- 
sion and took to their heels, warning others as they came; others 
appear not to have been conscious of anything unusual, and only 
sought escape when warned by the deputy overman. ‘The whole of 
these fortunately escaped. 

The Mersey Docks and Harbour Board at their last meeting 
confirmed the proceedings of the special committee appointed to 
consider the state of the defences of the port. ‘The committee 
recommended that a communication should be made to the Govern- 
ment to the effect that the board was willing to grant a site for a 
fort at the north end of the dock range, but that certain other sites 
mentioned could not be surrendered without occasioning the greatest 
inconvenience to the trade of the port. ‘The committee also 
suggested whether floating batteries might not be made useful 
for the protection of the river. Mr. Smith expressed an opinion 
to the effect that the port could be much better defended by 
means of a few Armstrong and Whitworth guns in a fort 
much further north than the extremity of the docks than 
by other arrangements proposed. This opinion was shared in by 
other members of the board. Mr. Laird moved that it be an instruc- 
tion to the works committee, the docks and quays committee, and 
the warehouse committee, to consider what arrangements the ac- 
commodation of trade will require to be made in anticipation of the 
Great Float at Birkenhead being opened during the ensuing summer. 
As the Great Float would be opened in August next, he thought it 
was high time to consider what should be done for the accommoda- 
tion of the trade. A large trade in coal and timber already existed 
in Birkenhead; the former had increased from 149,000 tons, in 1854, 
to 309,000 tons, in 1859, the trade in Lancashire coals having in- 
creased in a much greater ratio than the North Wales trade. He 
was convinced that the coal trade would increase in a much larger 
ratio if the board gave proper facilities for its development. He had 
no doubt that the timber trade would also greatly increase if the 
same accommodation were provided as on this side of the water. 
Probably, in round numbers, about £100,000 worth of timber was 
consumed in Birkenhead last year, and the extra cost in carrying 
timber over to the other side of the water was 4 per cent. Mr. Laird 
next pointed out the necessity for providing graving-dock accommo- 
dation, warehouses, sheds, cranes, and other facilities, and concluded 
by expressing a hope that the committee would consider carefully 
the whole question, and not prevent trade from going to Birkenhead 
when the Great Float opened in August, by the want of proper 
accommodation and facilities, when, by an expenditure of £100,000 
or £150,000 in anticipation, they could remove the difficulty. The 
motion was adopted without opposition, 

Says the Liverpool Albion :—“ We were never so powerfully im- 
pressed with the improvements in the manufacture of gun-metal as 
during a recent visit to the Mersey Steel and Iron Works, where we 
witnessed various attempts to burst a two-pounder gun. The ex- 
periments took place in a small chamber excavated in the sandstone 
rock, covered over with loose sheets of iron, which, of course, made 
a considerable rattle when each explosion took place. The gun in 
question, which is 5 ft. 2in. in the bore, and weighs somewhere 
about 4 cwt., after being charged with 1 1b. of powder, was filled to 
the muzzle with 1 1b. balls, and tired by means of a string. When 
the smoke had cleared away, it was found that the gun was all right, 
and that so great had been the force of the explosion that many of 
the shot were shattered, and others deeply buried in the roc<. "The 
gun was again charged and tilled with balls, and a cylinder or round 
bar of iron, which projected from the mouth. It was then fired with 
equally satisfactory results. The next trial was with 1} lb. of 
powder, and three cylinders, weighing 76 lb. altogether. This is a 
test which few guns are calculated to withstand, but though the 
noise of the explosion was very great, the metal of the gun was so 
tough that it remained uninjured. The weight of metal was after- 
wards gradually increased to nearly 90 1b. with safety. Mr. Clay, 
the managing partner, who has devoted much time and thought to 
the manufacture of gun-metal, has attained com plete success. 


An interesting lecture on steam culture has been delivered before 
the Newcastle-upon-Tyne Farmers’ Club, by Mr. W. Fisken, of 
Stamfordham. ‘Is there any reason,” asked Mr. Fisken, “why 
steam should not break clods as well as grind our flour? By doing 
so we would bring the most power that man has ever called to his 
help to the culture of the soil. There is as much energy or heat- 
producing power in 2 1b. of coal as would plough an acre of land 
with a draught on the plough of 4001b. This is what would be 
gained if we could make all the mechanical energy in 2 1b. of coal to 
act upon the soil. There are engines which can raise 100,000,000 Ib. 
1 ft. high, by 1 ewt. of coal; to plough an acre of ordinary soil 
requires a force of about 16,000,000 1b.” Mr. Fisken then reviewed 
the various systems of steam culture devised of late years, and pro- 
ceeded to observe :—* A plan invented by ourselves and patented by 
my brothers has an entirely different principle of rope action. The 
principle or method consists in conveying the power from the engine 
to the field implement by means of a small rope moving at great 
PD say from ten to twenty times quicker than the ploughs or 
other field apparatus which it propels. It is this small rope, at great 





speed for couraring the power, that makes this system stand out as 
entirely distinct and separate in principle from all other rope methods. 
Mr. Fowler, in using a heavy rope, makes his engine travel opposite 
the working implement, in order to gain, as he imagines, the more 
direct conveyance of the power, and with less rope. The light rope, 
on the other hand, conveys the power more directly, while the engine 
remains stationary in one corner of the field, or at a point in a line 
with the headland. This is clearly shown by the plans of the two 
a as shown at work. In the heavy rope plan of Mr. Fowler, 
the engine travels along the headland as the work of ploughing pro- 
ceeds. In Smith’s, the engine is stationary, while one field or part 
of a field is operated on. In the light rope plan the engine is 
stationary in one corner of the field, or at a point in line with one of 
the headlands. In all rope traction, it is of great importance to 
know that a great amount of waste, both of power and material, 
takes place when heavy ropes have to bend round pulleys. It is a 
well-known principle, although not attended to by heavy rope 
advocates, that the friction arising from the bending of ropes in- 
creases at a far more rapid rate than the mere increase of rope thick- 
ness and strain. In other words, a heavy rope capable of bearing 
the working load of twelve horses absorbs far more than twelve 
times the power in friction than a small rope capable of bearing the 
working power of one horse. Instead of the friction being twelve 
times, it is one hundred times greater, or thereabouts; with wire 
rope it is greater. All this additional friction is not only taking up 
wer, but using that power to grind away the rope and machinery. 
t is well known that the heavy rope plans consume a great amount 
of power in the friction of their ropes and pulleys. Take the 
case of the two plans working with each a 12-horse engine. Mr. 
Fowler's heavy rope, as stated in his catalogue price, is £108 17s. | 

r 1,000 yards. The light rope for conveying the same power can 
»e got for less than the odd £8, Here is £1V0 saved in the first cost. 
And by lighter and simpler anchors, pulleys, &c., we save other 
£200. The whole of Mr. Fowler's apparatus for an engine of 
12-horse power is £470; by the light rope method an apparatus, 
quite sufficient for a 12-horse or 2U-horse engine can be put into the 
farmer's hands, all ready for working, for less than £170, Practical 
mechanics estimate the cost at about £110. But this is not all. 
The light rope so lessens the friction that it makes the engine do far 
more work, and the rope to last longer than the heavy one. The 
light rope secures that the size of the pulleys are in proportion to 
the rope. By the light rope we greatly lessen the friction inherent 
in the use of the heavy rope, and are enabled to have all the non- 
efficient parts of the apparatus, or those parts required to convey 
the power, such as ropes, anchors, capstans, very light, consequently | 
very cheap and very durable. The light rope affords the means of 
dispensing with the carrying of water, and obtains a saving of 
5s. or 6s. per day; and it also saves the wages of a man and two or 
three boys. By means of the light rope the man who manages the 
field implement has complete control over its movements. He can 
stop it, reverse it, or set it in motion without communicating with 
the engineman. Again, the advantage gained by the light rope for 
complete pulverisation is superior to the heavy rope.” Before 
closing his lecture—for a few passages of which we can ouly tind 
space—Mr. Fisken said the storage of water belonging to the Whittle 
Dean Water Company, if employed in driving machinery before 
being sent to the town of Newcastle, had sufficient mechanical 
power to cultivate sixty 500-acre farms, and, if filled three times a 
year, sufficient to plough three times more—one hundred and eighty 
500-acre farms. If half the water which falls on an acre were made 
to fall on 10 ft., the mechanical force would more than plough the 
acre. Mr. Anderson asked Mr. Fisken whether he had formed any 
estimate of the cost of ploughing according to his method. Mr. 
Fisken replied about 5s. an acre. 

The annual report just presented to the fifteenth general meeting 

of the shareholders in the Whittle Dean (Newcastle) Water Com- 
pany, states that a great work, on which they have been engaged 
for upwards of two years, has been successfully accomplished—a 
tunnel necessary for obtaining the water of the western streams 
being now perforated and formed throughout its entire length of 
2} miles. fn consequence of a great extent of the required excava- 
tion having proved to be in the hardest mountain limestone, and 
owing to the necessity of overcoming the very large quantity of 
water yielded by the whole of the strata through which the tunnel 
is formed, its construction within the desired period has not been 
accomplished without much anxiety and unceasing exertion. The 
work remaining to be done to perfect the interior and complete the 
aqueduct leading to the sonnel is of a comparatively trifling descrip- 
tion. ) 
The Wansbeck Valley Railway—from Morpeth to Reedsmouth, 
with a branch to the Blyth and Tyne line at Morpeth—is to be 
actively proceeded with. ‘Tenders for 1,400 tons of rails have been 
received, with the condition of seven years’ guarantee attached, in 
accordance with a resolution of the directors. By August, 1861, it 
is intended to open the Border Union Railway, from Carlisle to 
Hawick, and from thence to Gretna; and it is expected that by the 
same time the Wansbeck Valley will be ready to meet the new line 
at Reedsmouth. 

At the Northumberland Assizes, last week, Emanuel Gregory, 
steam-tug master, and James Campbell, engine-man, were charged 
with the manslaughter of John Cockburn, at Tynemouth, on the 
24th of August. ‘The deceased was stoker on board the William and 
Mary, of which the prisoners were captain and engineman. The 
boat had, on the day in question, started from Newcastle Quay, 
about the same time as the Louise Crawshay, which it put up steam 
in order to keep up with and pass, the [result of which was that, 
about Hebburn Quay, the boiler exploded, deceased was thrown into 
the air and killed, and the captain and engineman narrowly escaped. 
It was afterwards found that the safety-valve was so tied down 
that it was useless, and the question arose who was to blame for the 
death of the deceased, the deceased himself, the engineman, or the 
captain, as having charge of all on board? The judge said the 
prosecution must make out a decided and eiesiie neglect of 
duty on the oe of one or both of the prisoners. Now, it was per- 
fectly possible that the fireman might have put the valve out of 
order, without the intervention of either of the prisoners. If so, it 
was clear they could not make out a felony. He did not think 
it was a case which could result in conviction. A verdict of acquittal 
was accordingly returned. 

Fresh troubles await the Eastern Counties Company. The share- 
holders in the East Sutfolk Railway complain bitterly that the coal 
traffic is mismanaged, aud carried at unequal rates so as to be 
abstracted from their system, and they protest loudly that they will 
have justice done them. ‘The promoters of the Epping scheme 
declare that they were at first supported and then deserted, but that 
they will nevertheless persevere in opening up a new independent 
route into the metropolis from Essex, and eventually Sutfolk, if not 
Norfolk as well. ‘The Wells and Fakenham Company have resolved 
to enforce, if possible, a working agreement, which they state was 
adopted in 1854, but which is now repudiated; and the Norfolk and 
Eastern Union Companies have got a snug little chancery suit on 
hand—the lawyers engaged having already, like Mr. Vholes, ** kept 
their shoulders to the wheel” for nearly two years—to secure arrears 
of traffic, detine the terms of the provisional amalgamation of 1854, 
&c. In short, so far as law goes, there is the very —— to pay. 

The Colne Valley and Halstead Kailway, which simply means six 
miles of line between Halstead and the Chappel station of the 
Eastern Counties system, was to have been opened for traflic yester- 
day (Thursday), but in consequence of the continued obstructions 
otlered by the Eastern Counties Company, the proceeding has been 
indefinitely postponed. This unfortunate little line, upon which 
about £50,000 has been expended, has been about two years on hand, 
and might have been opened months since if the Eastern Counties 
would have given the commonest facilities for the traffic at Chappel. 
As it is, there will probably be some more law here. There has been 
plenty already, as one would think ; but the legal maw is insatiable. 

A meeting, to promote the scheme for an Art Gallery in Man- 
chester, was held in the Town Hall, on Monday. Mr. T. Fairbairn, 
who has taken such an honourable part in the movement, pointed 
out the great advantages, moral and intellectual, which would result 


from the formation of an institution which would afford all classes 
of the population an opportunity of spending at least some portion of 
their leisure hours in the refining atmosphere of a gallery devoted to 
the exhibition of art treasures. A resolution embodying these views 
was passed, and it was also determined to make “ an immediate and 
vigorous effort to raise a fund of £100,000.” To the employers of 
Manchester and Salford a special appeal is made for the promotion 
of the undertaking, but promises of subscription will not be binding 
upon those who offer them until a fund of £80,000 has been gua- 
ranteed. Lord Derby, Lord Wilton, Lord Ellesmere, and Lord 
Egerton promise co-operation, and one of Mr. Fairbairn’s friends has 

ut down £1,000 “ for the honour and glory of his native town.” 

ir. Griffiths, who promises to become to the iron trade what Mr. 
Reuter is to the general public, states in his circular of Saturday 
that the Newcastle-on-Tyne and Middlesbro’ district is in a thriving 
condition, several new furnaces being in course of erection. A new 
company, called the West Cumberland Hematite Iron Company, 
have commenced the erection of two blast-furnaces near Working- 
ton. In the Ulverstone district the mine masters are all very busy ; 
the demand for hematite ore is very good ; and at Barrow, Schneider, 
Hannay and Co. have already commenced erecting another large 
blast-furnace, capable of producing 300 tons of iron per week. This 
will make four furnaces at Barrow. The plan will be precisely the 
same as those now in blast. Mr. Josiah T Smith is the engineer 
employed by the company. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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= $ /Hoop... thee 8100 ,, | 21 0 Onett 
& =| Rod, round go. eo tae « To 2 0, 
AS\NailRodsg (22825 » 7TWe ,, | ZIN 23 0 Ob 
SHIPPING IRON,). 6 COPPER, Tile, 14 117 0 O 8 
Statfordsh, BarsJ== @ » 7100 9 Tough Cake .... 7 0 0, 
Sheet, Single..... Fo-» YOO, Sheathing and Bolts. oS Re 
528 o W100 ,, Bh sree a @*3 2S 
Hoop, .-seee eee le Se si00 , Lottoms o O1 IJ, 
Rod, Round......JS2 2 » 7100 « Old .. cece 0 0 ii}, 
Nail Rod, Square. f= ™» Zlvv ,, Yellow Metal. » 0 0105. 
IRON, Rails,in Wales, cash » © 12 6 nets South American, nom,..pruall7 0 v,, 
, » 6& months » 510 , ie eae a 2? in 
in Staffordshire» 7 00 ,, | LEAD, British » 2215 02 
Railway Chairs, in Wales» 4 50 ,, Spanish... .. 22 5 0, 
Ee inClyde» 3176 ,, W. bea 23 0 0,, 
Pig No. 1, in Clyde.... 2176 Sheet . ws lv v,, 
3-Sths No.1 & 2-5ths 2189 TIN, Kuglish Block, nom... ,, 136 0 0,, 
Bk Gedeacereseses ” Bar w coo 1387 0 0, 
No.1, in Wales........% 300 , Refined ,, «. 5, 133 00, 
No.1,in Tyne and Tees » 2180 , Foreign Banca. «see 140 0 One 
Ditto, Forge .......... 31230 ,, ge SS «+» 2 0 O,, 
Staffordshire Forge Pig TIN PLATES, Cha } , 
(all Mine), at the 3150 « c prox 112 638 
Works, L. W., nom.. Ditto 1X 118 0, 
Welsh Forge Pig (all Coke, 10. 38 de 
Mine), atthe Por. "3299 w | Dinoix 112 08 
Acadian Pig, Charcoal... ,, 7100 , Do. at Newport, ls. pr bz. - 
Beotch Pig, No. 1, a 3160 Do. at L’pool, 6d. ,, a 
OUGOA esececseeree ss ” " | CANADA, Plates........ prin 13 0 0 
QULCKSILV + prbottie 7 6 6 








Ral.s are steady at £5 12s. 6d, per ton for ordinary specifications free on 
board at the Welsh ports, ; 

Scorci PiG-IRON has slightly receded. At the beginning of the past week 
the market opened at 59s. td., at which several parcels changed hands ; 
subsequently there was less disposition to purchase, and prices have de- 
clined to 58s. 9d. sellers cash, and 58s. 6d. buyers, the closing quotations 
for Mixed Nos. Warrants, 

SPsLTER.—Some sales reported at £20 15s, per ton on the spot—nominal 
price, £20 17s. 6d. to £21, The stock on Ist inst, was 3,264 tons, 

Correk.—The demand at present is very limited. 

Leap in good request. : 

Tix.—English is steady. Foreign is considerably scarce, Banca being 
quoted £140 and Straits £132 per ton, 

Tin PLates.—But few orders in the market. 

MUATE and CO., Metal Brokers. 
8th March, 1860, 65, Old Broad-street, London, 















1859. 1860. |, 1859. } 1860. 
perload— £8. £8.)4 8 42 8) / erloed— £6 £ 8/4 «= £8 
Teak ......++++eee11 10 1310 | 10 010 10 | Yel. pine, per reduced C. 
Quebec, red pine... 3 5 4 0/| 3 5 0 0| Canada, Ist qualityl7? 0 19 0 17 019 © 
ellow pine 3 0 315/ 3 0 315)| Qnd do,,..12 0 13 ¥/10 01010 
St.John, N.B,yel .5 0 6 0} 5 O 6 O||Archangel,yellow,.14 0 15 10,14 015 © 
Quebec, oak,white.. 5 0 510) 5 0 6 O||5 14 O/)11 O1210 
birch...... 4 0 410} 310 4 0) 10 10} 9 01010 
elm .. « 810 416] 310 410) emel.......+5--1010 15 10/10 015 0 
Danisic, oak ....... 310 610 | 310 510/||Gothenburg,yellow.lv 10 13 0| 910123 0 
fir... -315 40) 315 4 0} white. 910 J11¢ | 9 O11 © 
Memel, fir. 3 6 4 5) 3 5 & O}|Gefle,yellow......11 10 1910) 11 10 1310 
Riga.. -315 0 0 | 315 © 0O!|Soderhamn........i11 0 1210 | 11 01210 
Swedish........... 210 3 0 | 215 3 O||Christiania,perC, | 
Masts,Quebecrdpine 6 0 5 0 | 6 0 8 U|| I2f% by Sd by ¥> 220 97 0) WOW O 
ylpine5 0 7 0)5 0 7 O|| in .....yellow | 
Lathwood,Dantscfm 610 7 0 | 610 7 0 | Deck Plank,Dnts, 015 1 6| 015 110 
Memel...0 0 00/0 0086 per4o ft. jin f | 
St. Peers. 9 0 100 | 8 O 8 10) |staves, perstandard M | 
Deals, per ©, 12 ft. by 3 by 9 in. quebec, pipe.......50 @ 600, 60070 0 
Quebec, white sprucel5 10 20 10 {15 01810 puncheon..18 0 200) 2022 0 
red pine... 0 0 0 0 | 0 © 0 ¥)/ Baltic, crown os ‘ ‘ 
St.John,whitespruceld 0 17 0 |14 01610 | pipe...... | 200 0 220 0 | 20) 0 23 0 





SCOTCH PIG IRON REPORT. _ 
No.1 —. +. «+ 60s. 6d. f.0.b. Glasgow. 


ee ; oe a Se do. 

»3 Do. oo oo OS. ais do. 

. Nos. Do. eo oc 68s. Sd. be do. 
WARRANTS, 


Cash prompt... .. 59s. 
3-5ths No. fand{1mo., open,.. .. 50s. 3d. 
2-5ths ,, 3... (2mos., 4, « o 593. Gd. do. 

J i 60s, Cd. do. 


per ton, 
do, 


” 1% 92 0 
MANUFACTURED IRON. 
Bars,Govan .. .. .. «. £7 15s. 0d. 
» Common os co co SF Ge. Od. 
Drumpellar,Common ., .. £7 10s. Od. 
. Best.. .. «- £8 10s, Od. 
Plates and sheets .. .. .. £9 0s. 0d.—£10 
Rails oo co co co co £7 Gs. Od. 
Pipes ae ae ee 
Chairs 1. eo se oo «« £443, 0d. Net cash. 
Giascow, 7th March, 1860. 
The market during the past week has been depressed, chiefly in conse- 
quence of the state of political affairs. Speculators have been somewhat 
discouraged, and orders for shipping iron have been withheld in the ex- 
pectation of lower prices. The price gradually declined to 58s. 6d. cash. 
which was accepted on Tuesday last. To-day it has been agreed to 
blow in all the furnaces which were out of blast, and the majority of the 
colliers are returning to work at the old wages. To-day our market was 
firm, and 58s, 9d. cash was paid, closing sellers at 59s. cash. 
Shipments were 7,776 tons this week, against 12,832 tons in the corre- 
sponding week of last year. Suaw AND 'uompPson, Metal Brokers. 





Tue Crimean Services or THE Roya Enoineens.—Yesterday 
week the foundation stone of a memorial which is to be erected to 
the memory of those officers and men of the Royal Engineers who 
fell in the Crimea during the Russian campaign, was laid at Chat- 
ham, by the Duke of Cambridge. The memorial, the erection of 
which has been for some time in contemplation, will be built at the 
eastern end of the parade ground at Brompton Barracks. It will 
be built from designs furnished by Mr. Digby Wyatt, and will con- 
sist of a lofty central arch, 22.ft. in height, with two side arches, 
each about 13 ft. in height, and of appropriate width. The entire 
structure will be upwards of 30 ft. in height, 44 ft. in width, -_ 
10 ft. deep in thickness. It will be elaborately ornamented, and wi 
be faced with marble, on which will be inscribed the name of every 
officer, non-commissioned officer, and private of the Royal Engineers 
who fell in the Crimea. On the architrave will be engraved the 
motto of the Royal Engineers—'‘ Quo fas e gloria ducunt. The 
cost of the structure will be at least £7,000 exclusive of the iron 
work, which will be formed from the guns taken from the weer 
and given by the Government. The whole cost will be defrayed by 





the subscriptions of the officers and men. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, February 17th, 1860. 
Joun Wesster, M.D., F.R.S., in the Chair. 
ON THE INFLUENCE OF SCIENCE ON THE ART OF CALICO 
PRINTING, 
By Professor F. Crace Catvert, F.R.S. 

Ca.ico printing has partaken of the general progress of the manu- 
facturing arts; and this can be easily understood when it is remem- 
bered that it is based upon three distinct branches of knowledge 
—mechanics, art, and chemistry. Not being acquainted with 


days, might be dispensed with by passing the goods during a quarter 
of an hour through a moist atmosphere, at a temperature of 
80 deg. to 100 deg., where the mordants absorb the required quantity 
of moisture, and then rapidly undergo the chemical changes neces- 
sary to fit them for producing the black, purple, lilac, red, pink, and 
chocolate colours, which the madder root will yield immediately in 
the dyebeck, according to the nature of the mordant previously fixed 
in the cloth. 

As it is impossible, in the brief space of an hour, to convey an idea 
how various colours are produced on prints, I shall confine my re- 
marks to illustrating the interesting tact that abstruse science has 
brought to light various substances, which have lately proved 





hinery, I shall not attempt to describe the various 
Sepsovenssats and ee which have been introduced ; but 
shall confine myself to stating that ever since 1815, the period at 
which it was first extensively at in the printworks of Lanca- 
shire, machinery has gradually supplanted band labour, and 
thereby immensely decreased the cost of production, at the same 
time that it has improved the beauty and precision of the results 

ined. : 
oO penciling and Block-Printing. —During the early part of this 
century, the production of designs upon calico was performed by 
means of hand-blocks, made of sycamore or pear-tree wood, 2 in. 
or 3 in. thick, 9 in. or 10 in. long, and about 9 in. broad. The face 
of the block was either carved in relief into the desired pattern, 
like ordinary woodcuts; or the figure was formed by the insertion 
edgewise into the wood of narrow slips of flattened copper wire, 
and the patterns were finished by the hand-labour of women with 
small brushes, called pencillings. Owing to a strike amongst the 
block-printers in 1815, to resist the threatened introduction of 
machinery, great efforts were made on the part of the employers to 
render themselves independent of hand-labour ; and the result has 
been the gradual introduction of cylinder-printing. Without enter- 
ing into the intricate details of the steps by which the art of engrav- 
ing has been carried to its present high degree of perfection, I shall 
simply give an outline of the successive improvements alluded to. 

Engraving.—The first kind of roller used was made by bending a 
sheet of copper into a cylinder, soldering the joint with silver, and 
then engraving upon the continuous surface thus obtained. 

The second improvement consisted in producing the pattern on 
copper cylinders obtained by casting, boring, drawing, and ham- 
mering. In this case, the pattern is tirst engraved in intaglio upon 
a roller of softened steel, of the necessary dimensions. This 
roller is then hardened and introduced into a press of peculiar con- 
struction, where, by rotatory pressure, it transfers its design to a 
similar roller in the soft state, and the die being in intaglio, the 
latter, called the ‘‘ mill,” is in relief. This is hardened in its turn, 
and by proper machinery is made to convey its pattern to the full- 
sized copper roller. This improvement alone reduced the cost of 
engraving on copper rollers many hundreds per cent. ; and, which is 
of far greater importance, made practicable an infinite number of 
intricate engravings which could never have been produced by hand- 
labour applied directly to the roller. . ; 2 

A further improvement was made by tracing with a diamond on 
the copper roller, covered with varnish, the most complicated patterns 
bv means of eccentrics, and then etching. 

“The combination of mill engraving with the tracing and etching 
processes naturally followed, adding immensely to the resources of 
the engraver and printer in production of novel designs. 

Another development of this art is the tracing of patterns on the 
surface of rollers, which has been effected by machines constructed 
on the principle of the pentagraph. Although this invention dates 
from 1834, still it is only of late years that it has been successfully 
applied. ; : 

But if mechanical art has greatly assisted the engraver, chemistry 
has rendered him equally important services, by enabling him to 
abandon costly and cumbrous modes of impressing by force the 
designs on the cylinder, substituting for them a great number of 
etching processes. By some of these processes, as by every other 
addition to the resources of the engraver, an entirely new and 
beautiful class of engraving is produced, unattainable by any other 
known means. : — 

A very recent improvement is highly interesting in a scientific 
point of view. It is the application of galvanism to the diamond 
tracer. By combining the galvanic action with the eccentric 
motion, most beautiful and delicate engravings can be produced. 
This is effected by tracing the pattern with a varnish on a zinc 
cylinder, ‘which is so placed in the engraving machine, that as a 
needle passes over its surface, and comes in contact with the zine, 
the galvanic current is established, and, by simple machinery, 
causes the diamond to trace the corresponding pattern on the copper 
roller. The communication is so rapid and so precise, that this 
invention of Mr. Gaiffe, of Paris, bids fair to produce very im- 
portant results. Galvanism is also made use of, for producing 
effects on roller surfaces by depositing copper thereon. — , 

To give an idea of the extraordinary influence which the intro- 
duction of machinery and improvements in engraving have had 
in cheapening the cost of printed calicoes, I may state, that 
large furniture patterns, such as are required for ‘Turkish, 
Egyptian, and Persian markets, into which sixteen colours and 
shades enter, would have cost formerly trom 3Us. to 35s. per piece, 
because they would have required sixteen distinct applications of as 
many different blocks, and would have occupied more than a week 
in printing, where the same piece can now be printed in one 
single operation, which takes three minutes, and costs 5s. or 6s. So 
rapid is the progress of one branch of manufacture in connection 
with another, that it bas only recently been possible to produce the 
rollers capable of performing this operation, that is to say, cylinders 
of copper 43 in. in circumference, by 44 in. long. For light styles of 
printing, the time required to print a piece of 36 yards is not more 
than one minute. 

Chemistry.—But the discovery which has exercised more influence 
than any other on the progress of calico printing, is the application 
of chlorine gas as a bleaching agent. Previously to the employment 
of this gas (chiefly as bleaching powder), the imperfect bleaching of 
a piece of calico required six weeks; and as it had to be exposed to 
the action of the atmosphere, a large surface of land was required. 
Further, at that time, bleachers had to use potashes imported from 
Canada; whereas, at the present time, thanks to the progress of 
chemical knowledge, not only is soda-ash manufactured in this 
country, but, by the application of bleaching powder, calicos are 
much better bleached in twenty-four hours than they were formerly 
by a six weeks’ exposure to the atmosphere; and even when an extra 
cleaning and whiteness is required, as for madder goods, only two days 
are necessary. The aid of machinery renders possible the continuous 
process, that is to say, several hundred pieces of grey calico are 
sewn together, end to end, and made to pass from one operation to 
another, without any pause, until they are bleached. So rapid and 
economical is this method that the cost of bleaching a pieze of calico 
does not exceed one or two pence. Chlorine, again, renders a 
great service to the calico printer, by enabling him, after his madder 
goods have been produced and soaped, to obtain fine whites 
without the necessity of exposing them for several days in the 
meadows to the action of the atmosphere. In fact, the discovery of 
garancine and alizarine, and their application to calico segue 
have facilitated the production of madder styles, at very low cost, 
as the whites of such goods require no soaping, and only a little 
bleaching or cleaning powder. 

Cotton has this peculiarity, as distinguished from wool and silk, 
that it will not fix any organic colour, excepting indigo, without 
the interposition of a mordant, which is generally a metallic oxide 
or salt. The two most important discoveries in connection with 
this necessity of calico printing were: first, that made in 1820, by 
Mr. George Wood, of Bankbridge, who found out the means of 


preparing calicos with peroxide of tin, which enabled printers : 


to produce a large variety of prints called steam goods; and, 
Secondly, that of Walter Crum, Esq., F.R.S., who, in a paper pre- 
sented to the British Association, at Aberdeen, in 1859, showed that 
the tedious process of ageing madder mordants for three or four 





ies to the resources of the calico printer. Thus 
Dr. Prout, some thirty or forty years ago, made the curious dis- 
covery that uric acid possessed the property of giving a beautiful 
red colour, when heated with nitric acid, and then brought into con- 
tact with ammonia, The substance thus obtained was further ex- 
amined by Messrs. Liebig and Wohler, in a series of researches 
which have been considered as amongst the most important ever 
made in organic chemistry ; and this substance they called murexide. 
In the course of these investigations, they also discovered a white 
crystalline substance called alloxan. For twenty years both these 
substances were only to be found in the laboratory; but in 1851, Dr. 
Saac observed that alloxan, when in contact with the hand, tinged it 
red. This led him to infer that alloxan might be employed to dye 
woollens red; and further experiments convinced him that if woollen 
cloths were prepared with peroxide of tin, passed through a solution 
of alloxan, and then submitted to a gentle heat, a most beautiful 
and delicate pink colour resulted. Subsequently murexide was 
employed and applied successfully by Mr. Depouilly, of Paris, to 
dyeing wool and silk, and to printing calicos, by the aid of oxide of 
lead and chloride of mercury as mordants ; but the great obstacle to 
its extensive use was the difficulty of obtaining uric acid in sutli 
cient quantity for its manufacture. The idea soon occurred to 
chemists to extract it from guano; and this is the curious source 
whence the chief supply of uric acid is obtained, and which enables 
Edmund Potter, Esq., and other printers, to produce the colour 
called Tyrian purple. 

Another example will be found in the successive scientific dis- 
coveries, which have led to the discovery of the recently popular 
colour, mauve. Lichens, which have been the subject of extensive 
researches on the part of Robiquet, Heeren, Sir Kobert Kane, Dr. 
Schunck, and especially of Dr. Stenhouse, have yielded to those 
chemists several new and colourless organic substances, which, 
under the influence of air and ammonia, give rise to most brilliant 
colours, and amongst these are orchil and litmus. Dr. Stenhouse, 
in a most elaborate paper, published by the Royaf Society in 1848, 
pointed out two important facts: first, that the colour-giving acids 
could be easily extracted from the weed by macerating it in lime 
water, from which the colouring matters were easily separated by 
means of an acid; and, secondly, the properties of certain colouring 
acids,-which gave M. Marnas, of Lyons, the key which enabled him 
to produce commercially from lichens a fast mauve and purple which 
up to 1857 had been considered impossible of attai 

The commercial production by Mr. W. H. Perkin of another 
purple at the same time is not less interesting. Some thirty or forty 
years ago, Dr. Runge obtained from coal-tar six substances, amongst 
which was one called kyanol, which substance was thoroughly 
examined by Dr. W. A. Hofmann, who proved it to be an organic 
alkaloid, and identical with a substance known by the name of 
aniline. Owing to the subsequent study of this substance by that 
eminent chemist, and the discovery that it yielded a beautiful purple 
colour when placed in contact with bleaching powder, his pupil Mr. 
W. H. Perkin was induced to make experiments with a view to 
producing commercially a fast purple, in which he succeeded, and 
secured it by a patent in 1857. ‘The process devised by this chemist 
is exceedingly simple. It consists in oxidising aniline by means of 
bichromate of potash and sulphuric acid. I shall not attempt to 
give any further details on this subject, as they have been very ably 
described by Mr. Robert Hunt in the Art Journal. 

More recently Mr. Renard found a method of producing also from 
aniline by means of chlorine is a most splendid rose colour, 
called by him fuchsiacine; and within the last few months, Mr. 
David Price has also succeeded in producing from aniline, by the 
employment of peroxide of lead, either a fast purple or a pink, 
called by him roseine, and a fast blue according to the mode of 
operating. All these colours require special mordants to fix them 
on calicos or muslins; and the beautiful specimens which I have the 
honour to lay before vou 1 owe to the kindness of Messrs. James 
Black and Co., and Messrs. Boyd and Hamel of Glasgow, who have 
tixed the last-mentioned colours by means of azotised principles, 
such as albumen, lactarine, &c. 

I cannot give a better idea of the immense magnitude of the calico- 
printing trade than by quoting the number of yards exported, 
which amounted in 1858 to 780,666,473, and give a price value of 
£13,147,280. 

I cannot conclude without expressing also my thanks to Mr. 
Wood, of the firm of Wood and Wright and Mr. R. Leake, of the 
firm of Lockett, Sons, and Leake, Messrs. Dalglish and Faulkners, 
for the numerous and valuable specimens which they have kindly 
lent me to illustrate my discourse; and especially to Mr. W. Grant 
for the loan of a most interesting book, containing the patterns 
belonging to the late tirm of Sir Robert Peel, Bart., which bears the 
date of 1790. 











Traction EnGines.—A Government report recently published 
states that the employment of one of Bray's traction-engines in 
Woolwich dockyard will effect an annual saving of £682, and 
analogous testimony has been furnished by Messrs. Penn and 
Messrs. Maudslay. 

Greek STEAM NavicaTion Company.—On Saturday afternoon, 
the steamship Otho, one of a large fleet of vessels intended to be built 
for the Greek Steam Navigation Company, was launched from the 
yard of Messrs. Langley, Deptford. The Otho is a vessel of 
800 tons, 224 ft. in length, and 27 ft. in breadth. A new feature 
connected with the proceedings was, that the vessel was not launched 
into the river, but into the dock at the head of which she had been 
built. Although the dock is scarcely more than 400 ft. in length, 
this was accomplished in the most successful manner. 

TriaAL Trip oF THE Apriatic.—The steamship Adriatic, which 
was originally built for the Collins line, but which was lately pur- 
chased by the North Atlantic Steamship Company, has returned 
from a three days’ trial-trip at sea, to test the value of alterations 
which have been made in her engines. There has always been some 
dilliculty with the working of the valve gear, which was attached to 
the engines at the time of their construction, and Messrs. Henry B. 
Renwick, W. C. Everett, of the Novelty Works, and Myers Cornell, 
of the Morgan Ironworks, on being advised with, recommended an 
entirely difierent arrangement. The result of the trial-trip demon- 
strated that the alterations which these gentlemen proposed, and 
which were carried into effect at the Novelty lronworks, under the 
superintendence of Mr. Everett, have removed every obstacle to the 
efficient working of the engines. The greatest number of revolutions 
which they made per minute was 17, while the vessel was going at 
16 knots per hour, under a pressure of 20 Ib. of steam. She came 
from Sandy Hook to her wharf at Canal-street in one hour and 
twenty minutes. The severe south-east gale which prevailed during 
the greater part of three days which the vessel was absent from the 
city gave an excellent opportunity of testing the engines in every 
manner.—New York Times.—[The Adriatic is 351 ft. 8 in. long over 
all, and 343 ft. 10 in. on load water line. Her extreme breadth of 
beam is 50 ft. (moulded 48 ft. 8 in.) and depth of hold 25 ft. Her 
a engines have 101-inch cylinders and 12 ft. stroke. The 

addle-wheels are 40 ft. in diameter, having each 32 floats, 12 ft. 
ong and 3 ft.deep. There are 8 water-tube Loilers, and 48 furnaces ; 
the total heating surface being 30,758 square feet. The draught of 
water at load line is 20 ft.; area of immersed mid-section 580 square 
feet, and displacement 5,233 tons. The engines have Pirsson’s con- 
denser with 24,000 square feet of surface. | 





SOCIETY OF ARTS, 
Wednesday, February 29th, 1860. 


ON BUILDING STONES: THE CAUSES OF THEIR DECAY, AND THE 
MEANS OF PREVENTING IT, 


By Grorcr R. Burnet, Esq., C.E., F.G.S., F.S.A., &e. 
(Concluded from page 150.) 


Or late years, in consequence of the report of the commission 
named for the selection of the building stones for the new Houses 
of Parliament, the magnesian limestones, from the Anston and 
Bolsover quarries, have been largely used in the méetropolis—in 
some cases, as in the Museum of Economic Geology, with tolerable 
success ; in others, as in the Lincoln’s-inn Library and the Houses of 
Parliament, with a precisely opposite result. ‘This discrepanc 
proves at least that the magnesian limestone is quite as muc 
exposed, as any of the formerly used building stones, to great 
varieties of composition ; and, therefoge, much attention must be 
paid to its selection and mode of application. The colour of the 

est varieties of this stone is of an agreeable light-warm and slightly 
ferruginous brown ; its density is rather greater than that of the 
oolites; the labour upon it is intermediate between that upon the 
Yorkshire or the Portland stones, and it can be obtained in blocks 
of any required dimensions. For many reasons, the use of a stone 
presenting the external characters of the magnesian limestones 
would be very*desirable, and it must be a subject of sincere regret 
that so little care should have been displayed in the selection of the 
varieties employed for the important buildings we have above 
referred to. ‘The decay of the stonework in the Houses of Parlia- 
ment is really painful to witness—I had almost said shameful. 

With the exception of the Purbeck stone (which is obtained from 
the local moditication of the Wealden deposits found in the Island of 
Purbeck, the Isle of Wight, and near Petworth), the other freestones, 
before cited as being used in London, are obtained from the oolitic 
series. It must not, however, be understood that the oolites are the 
only valuable sources of supply, for very valuable limestones, 
adapted for building purposes, are to be found amongst the transi- 
tion rocks and the mountain limestone districts of Devonshire and of 
the Midland counties; whilst the blue lias itself is frequently 
adapted to such uses. But, in the first place, the materials yielded 
by the transition and by the mountain limestones are so hard, and 
so difficult to work, that they are never able to be used beyond the 
immediate neighbourhood of the quarries; and in the second place, 
the purer varieties of the limestones from the blue lias series ure so 
irregular in the thickness of their beds and in their powers of 
resistance, that they are equally avoided in general use. The 
tertiary limestones of the ‘Paris basin might no doubt furnish 
building materials of a very superior description to those usually 
employed ; but they are, comparatively speaking, unknown ia 
(ngland, and certainly they never appear in the London market. 
In fact, the only limestones habitually used in the metropolis are 
those obtained from the oolitic series, and amongst them the Bar- 
nack, Ketton, Aucaster, Portland, Bath, and Caen stones, are thuse 
which are most generally known to our architects and builders. 

Of these stones, the Barnack stones, obtained from the oolite of 
Northamptonshire, tigure to some extent under a false name, for the 
real Barnack quarries have long since been abandoned, and in their 
place the Casterton stone is now commonly employed. Both the 
original Barnack and the Casterton stones are of a lightish brown 
colour, and they are composed of a tolerably pure carbonate of lime, 
of a compact but oolitic character, and containing an intinite number 
of fragments of shells and corals. Their specitic gravity is about 
2-09; the crushing weight (instantaneous) would seem to be about 
one-fourth of that of the Cragleith stone, though there are some 
marked discrepancies between the results obtained from the respective 
materials. Nearly all the medieval structures of Cambridgeshire, 
the Isle of Ely, aud the North of Suffolk, were executed in the Bar- 
nack stone, which certainly has resisted at heric i ina 
very remarkable manner, when care had originally been taken to 
select for the more dangerously exposed positions the less earthy 
varieties. 

The Ketton oolite, which was largely used in the construction of 
the numerous beautiful churches in Rethaunteneion and has 
even of late years appeared, with successful practical results, even in 
London itself (as in the tower of St. Dunstan’s-in -the-East , is very 
much like the Barnack stone in colour, but it is more on in its 
characters, harder, and more difficult to work, and from the singular 
apathy of the quarry-holders it seems even to be more costly in the 
first instance. The Ketton stone is of a rather warm cream colour ; 
its specific gravity is about the same as that of the Barnack stone, 
and the crushing weight it will bear is rather greater than that 
required to destroy the latter. If this material could be brought at 
a cheap rate to London, there would be little doubt of its bei 
extensively used; for the original colour is decidedly pleasant, | 
the London atmosphere seems, from the state of the tower of St. 
Dunstan's, to have very little action upon the Ketton stone, either 
in producing decay or in changing the colour. 

The Ancaster oolite is obtained from Lincolnshire, and it is largely 
used in our midland counties, on account of the beauty of its grain, 
its pleasant colour, and the ease with which it is worked. Its 
specilic gravity is greater than that of the Barnack stone, and its 
cohesive force is also greater. This stone is, however, but little 
known in London, and until it has been exposed for some time to 
our peculiar atmosphere, it would be dangerous to pass a decided 
opinion on its merits. In Lincolnshire and the midland counties, 
the Ancaster stone, it may be observed, has resisted the ordinary 
causes of decay very satisfactorily, and, with proper care, there can 
be no prima facie reason why it should not succeed in London, 

The Portland oolite is the material which is most frequently used 
for the higher class of buildings in London, and which certainly has 
stood the action of time and atmospheric changes more satisfactorily 
than any other stone introduced on a large scale. It is, as its name 
implies, obtained from the upper members of the oolitic series in the 
island of Portland, at least for the London market, but there are 
outlying patches of the same formation at Upway, near Weymouth, 
and near Lisbury, in Wiltshire, which might be rendered serviceable, 
now that the railway communication with those parts of England 
has been so much improved. The colour of the Portland stone is at 
lirst of a rather cold chalky white, and indeed it is always rather 
objectionable, though the rapid accumulation of soot which takes 
place in London renders the consideration of colour one of very 
minor importance. Blocks of any required dimension can be 
obtained trom the Portland quarries, and the stone is hard, dense, 
usually free from shakes or vents of a serious character, and yet it 
is easily worked either by the chisel or the plate-saw. The ordina’ 
weight of a foot cube of this material is 147 Ib., and the load it 
would bear is stated to be about 3,279 Ib. per inch superficial. The 
upper beds of the quarries are used in some public works, under the 
name of “roach ;” they are specifically lighter than the common 
beds, very full of fossil shells, less distinctly oolitic in character, and 
from the more perfectly crystallised character of the carbonate of 
lime, which forms the cementing material of the mass, they are 
better titted to resist alternations of dryness and moisture. It is for 
these reasons that the Portland roach is so extensively used in 
docks, piers, or other hydraulic works. The stone obtained from 
the eastern side of the island of Portland is very inferior in quality 
to that obtained from the western side, a fact of which the architects 
of the time of Sir C. Wren seem to have been aware, but which did 
not seem to have attracted the attention of their successors of some 
thirty years since, for the stone used in St. Paul's, the city churches, 
Somerset House, &c., has stood remarkably well, whilst that used in 
the gates and screen of Hyde and Green Parks has decayed. The 
former was obtained from what are locally called the West Cliff 
quarries, the latter from the East Cliff, or near the extremity of the 
island. 

The Bath stone is obtained, as its name implies, from one of the 
members of the great oolite in the neighbourhood of Bath, In 
colour this material is more agreeable than the Portland stone, and 
its texture is very similar, but it is softer (so much so indeed as to 
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allow of its being worked with the tooth saw), and more absorbent ; 
and, therefore, unless precautions are observed in the manner ot 
using the Bath stone, it is exposed to rapid decay. Some very 
painful illustrations of this fact may be witnessed about London, 
and amongst others the restoration of Henry VII.’s Chapel may 
especially be cited. The weight of the foot cube of Bath stone is 
about 123 Ib., and the load it will bear before crushing is estimated 
to be 1,800 Ib. to 2,000 1b. per inch superticial. 

The Caen stone is obtained from the great oolite of Normandy 
near the town of that name, and is much used in building opera- 
tions in London on account of the beauty of its grain and colour, 
and of the ea-e with which it is capable of being worked; for when 
freshly quarried the Caen stone can be cut with the toothed saw 
and carved with ordinary carpenters’ chisels, even more easily than 
the Bath stone itself. The upper beds of the quarries near Caen 
yield stones of small dimensions, but of a much more durable 
nature than those furnished by the lower beds. Unfortunately, 
however, the requirements of architects have induced the stone 
merchants to abandon of late years the material of —— quality 
in o.der to secure the large blocks now so universally called for; 
and thus the reputation of the Caen stone has rather unjustly 
suffered. But it is perhaps advisable here to remark that in the 
public buildings of the town of Caen the local material is not 
usually employed in positions where it would be exposed to the 
rainfall, or be able to absorb water by capillary attraction ; and 
that the basements, or the exposed parapets, towers, or steeples are 
built of other and more resisting stones. The weight of the Caen 
stone is about 120 Ib. per foot cube, and its crushing weight about 
2,000 lb. per inch superticial. 

In addition to the Caen stone, the oolite of Normandy supplies 
the London market with a material of great beauty, known by the 
name of the Aubigny stone, which is harder, finer in its grain, more 
crystalline in its structure, and able to support a greater crushing 
weight than the Caen stone. From the fearful state of decay of the 
medieval buildings of Falaise, the town in immediate proximity to 
the Aubigny quarries, it may, however, be suspected that this 
material would not be of a durable character, notwithstanding the 
fact that the supply is iow obtained from different beds to those 
formerly worked. But there are other stones to be obtained from 
Normandy, which might furnish our builders with extremely valu- 
able resources, such as the Ranville, Fontaine Henri, Creuilly, 
Courseulles, and Quilly stones; unfortunately they are little known 
amongst us, and the prejudice against the use of Caen stone (in con- 
sequence of its failure when inju ticiously employed in such build- 
ings as Buckingham Palace, Mr. Hope's mansion, &c.,) has ex- 
tended to the whole group of Norman stone. 

All these varieties lately mentioned as coming from the oolitic 
series are characterised by the remarkable purity of the carbonate 
of lime which constitutes the basis of the stones. ‘The carbonate is 
often sub-crystalline, and, generally speaking, assembled in minute 

lobules, similar to the roe of tishes, from whence the formation 

Sicives its name. Many shells, and vegetable and animal remains 
occur in some of the varieties, and they give rise to some peculiar 
and hitherto unexplained conditions of durability in the stones. 
Thus, when the test of the shells has been replaced by the decidedly 
crystalline carbonate of lime, they assume a remarkable degree of 
hardness, and if present in sufficient numbers they communicate 
sreat powers of resistance, as in the case of the Barnack and the 
Roach Portland; but this influence of the shells may be imper- 
ceptible if the cementing material should happen to be of an earthy 
or of a soluble character, and if much organic matter should be 
present, it would allow the formation of certain salts when the stone 
is exposed to air and moisture, which would seriously endanger its 
cohesion. ‘The fossils also tend to detine and separate their beds, 
and thus to render it more than eo | necessary to pay attention 
to the practical law, that “stones should always be used bedwise ;” 
and here it may be advisable to remark that, whenever the materials 
of a stone have not been aflected by their proximity to any source 
of igneous action, they will not admit of the stones being used in 
false bedding, although some varieties of the Jurassic limestone, or 
of the tertiary deposits of the Paris basin, are occasionally used in 
such positions without any immediate or apparent risk. Nearly all 
the oolites yield a pure rich lime of great service in agriculture, but 
of litule real value in building operations (on account of the solu- 
bility of the lime), unless mixed with some form of soluble silica. 
The blue lias lime, which contains a large proportion of the silicate 
of alumina, is, however, much used for hydraulic works. 

The Purbeck limestones were formerly much used in London for 
paving footpaths, and some varieties were worked for sinks, troughs, 
or cisterns, under the name of the Purbeck Portland, but the irregu- 
larity of hardness, and the small dimensions of the Purbeck tlags, 
have led to their almost universal abandonment in favour of the 
harder and more uniform Yorkshire stones. The Purbeck and Pet- 
worth marbles (which are composed of ar agglomeration of freshwater 
univalve and bivalve shells, united by a crystalline carbonate of 
lime, of a pleasant green colour, and some considerable beauty) were 
formerly much used in ecclesiastical decoration, and, when placed 
bedwise, they have resisted the action of time very satisfactorily, 
provided always that the earthy variety had not been used. Some 
of the shales of.1: Wealden series are occasionally used to cover 
the roofs of buildings in Sussex, but their weight, and their very 
irregular texture, oppose their general application at a distance from 
the quarries. - 

Now, the conditions under which the stones above described decay, 
when they are placed in a building, are partially mechanical and 
partially chemical. Of the former, the most important are, 1st, the 
dissolving properties of atmospheric moisture, in its various forms 
of rain or mist; 2nd, the disintegrating action of changes in atmo- 
spheric temperature. Of the latter, the most important are, Ist, the 
chemical reactions which take place in the ingredients of the stones 
themselves; and, 2nd, the new forms of matter which are super- 
induced from without, of a nature to atlect the stability of the original 
combination. 

The dissolving power of atmospheric moisture seems to depend 
greatly upon the quantity of free carbonic acid gas it holds in solution, 
and though this quantity in any given volume of water be extremely 
minute, in course of time every substance which has an attinity for 
it will yield more or less to its action 
soda, for instance, which are present in the igneous rocks (or, to dwell 
especially on the class of materials under our notice, in the Devon- 
shire granites), are easily decomposed when rain-water falls upon 
them; and, the felspar being removed mechanically by any of the 
countless actions of nature, it leaves the other ingredients of the 
material exposed to the mechanical disintegration of changes of 
temperature. ‘he simple carbonates of lime, again, sometimes 
absorb carbonic acid with much avidity, and pass into the state of 
the soluble bicarbonates, and thus, in proportion as the original face 
of the stone is removed, does the lower surface become exposed to 
the action of the rain. The rain-water of such a town as London 
not only does contain large quantities of free carbonic acid, but it 
also contains sulphuric acid and ammonia, which are capable of 
exercising a very deleterious intluence upon the carbonates of lime. 
In discussing, however, the etlects of these agents upon building 
stones, it is essential to bear in mind the fact that the mechanical 
state of the elements of those materials greatly modifies their resist- 
ance. Those which are of a crystalline character do not yield so 
readily as those which are amorphous, and the crystallisation pro- 
duced by volcanic or plutonic influence appears to be even more per- 
manent than that which takes place in the ordinary way. 

It follows from these considerations that the stones of an irregular, 
confused, earthy texture (which are able to absorb considerable 
quantities of moisture, and which contain silica in a soluble form, or 
the carbonate of lime), should never be employed in positions where 
rain-water could lodge upon them, beat against them, or be taken 
up from external sources by capillarity, or any other action. In 
positions exposed to any of the above dangers, none but non- 
absorbent, and decidedly crystalline, materials should be used, 
and as those qualities are almost exclusively possessed by dense 
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stones, it may be considered that the mere specific gravity of a stone 
is a prima facie indication of its constructive value. 

But atmospheric moisture, when absorbed into building stones, 
acts upon them quite as much through the changes in its own 
volume, in passing from the liquid to che solid state at the time of 
frost, as it does by the chemical dissolution it produces. If the stone 
should be placed in such a manner as that water should accumulate 
in any perceptible quantities between its various layers, and if the 
position of those layers be such that the expansion of the water in 
freezing cannot take place freely, the respective layers containing 
the water will be violently detached from one another. Now all 
stones, even the crystalline limestones and slates, have certain 
planes, or directions of cleavage, or of stratification, along which 
water flows more readily than in any other course. If the stones be 
placed in a building with those planes in a direction likely to retain 
rain falling upon, or absorbed through, the surface (which is the 
case when stones are placed “bed to weather”), disintegration must 
ensue, unless the edges of the beds be left free, and even in that case 
there is danger of frost detaching one layer from another. It is 
indeed a primary law of construction that every stone should be 
laid * bedwise;” and few modern theories have produced so much 
practical mischief as the one lately propounded, that “it was a 
matter of little importance in what direction of the bed a stone was 
laid.” Fortunately, even unpractised eyes can detect the bedding of 
the majority of the London building stones, either from the position 
of the fossils, or the variety of texture, or of colour; in the less- 
distinctly marked stones even, practised eyes can detect the planes 
of cleavage, and a good workman will hardly ever be mistaken in 
his judgment. It is unfortunate that the modern system of com- 
petition throws so great a temptation in the way of the practical 
builder, as to render it a mere matter of chance whether the con- 
structive law, above mentioned, be observed or not, unless a costly 
system of supervision be organised, and thus the precautions often 
taken by the stone merchant, to indicate the upper bed of the 
material he delivers, are defeated. 

In the stones which present distinct traces of bedding it often 
happens that a difference of the chemical, and even of the mechanical, 
structure may be observed to exist in the respective layers about 
the lines of separation ; under such circumstances, when the stones 
are laid bedwise, it is by no means rare to see the softer parts, near 
the lines of bedding, removed to a considerable depth from the 
surface. This action may be observed, amongst other instances, in 
the Purbeck marble of the pillars of the choir of Westminster Abbey, 
quite in the protected parts of the building. It would seem that, in 
this particular case, the more earthy particles upon the planes of 
bedding are decomposed by the action of the moisture they absorb 
from the vapours suspended in the atmosphere, and that the cohesion 
of the various particles being thus destroyed, they gradually fall 
away. Westminster Abbey furnishes also numerous illustrations of 
the danger of placing stones, of whatsoever description they may be, 
in any other than the natural bed; for even a glance at the sheltered 
parts of the north transept, in the church-yard, would enable any 
one to detect, by their conditions of decay, the stones which have 
been laid well or ill. 


The chemical reactions which take place in building stones (other | 


than those resulting, in the interior of the country, from the agents 
directly presented by atmospheric moisture in the form of carbonic 
acid gas, sulphur, and ammonia, or upon the sea shore, in the form 
of hydrochloric acid, or of common salt itself, in minute particles.) 
are mainly those arising from the oxygenation, or the hydration of 
the various ingredients of which those stones are composed. Thus, 
if the oxide of iron be present in any notable proportions, it is likely 
to undergo changes of a nature to disturb the stability of the com- 
pound, and even the crystalline sulphates of lime are exposed to 
chemical decomposition, in consequence of the liberation of the sul- 
phuric acid gas they contain. The other mineral salts, such as the 
silicates and the sulphates of iron, so often met with in building 
stones, are at times susceptible of very injurious decomposition, and 
the soda, potassa, or the organic matters the stones may contain, as 
frequently give rise to the formation of new salts ; mainly under the 
action of the atmospheric moisture, it is true, but also under the 
influence of the partial decompositions which take place around 
them. It is to be observed, however, that the danger to building 
stones from this peculiay class of influences is very small and very 
slow in its action, compared with the dangers arising from the 
mechanical disintegration produced by atmospheric causes; and 
that, with the exceptions of the action of free carbonic acid upon 
the felspar of granites, of the changes of state produced in limestones 
by the same agent, and the modifications of the abundant salts of 
iron in some peculiar stones, there is little practical necessity for 
dwelling upon this interesting but obscure branch of applied che- 
mistry. 

The actions capable of affecting the stability of the composition of 
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eae to the materials at least which have been long before the 
public. 

The first and foremost rule is never to employ a porous absorbent 
stone in the ground or in elevation; unless, in the former case, it be 
maintained constantly wet; or unless, in the second, the absorption 
of moisture from the ground be prevented by the interposition of 
some impermeable material. Stones of the description just 
mentioned should never be employed for the copings, parapets, 
window-sills, weather beds of cornices, plinths, strings, or other 
parts of a building where water may lodge. Care must also be 
taken to bed such stones with mortars which are not exposed to 
develope in themselves, or are not likely to excite in the stones, the 
efflorescence of any of the nitrates of soda, potassa, or of lime. If 
porous or absorbent building stones must, however, be used in 
exposed positions, and no efficient precautions be taken to prevent 
their decay, it will be found that the decay will commence, and be 
most apparent in the zone of alternate dryness and humidity, or, as 
the workmen say, “ between wind and water.” The stonework 
about that zone should, therefore, be executed in such a manner as 
io allow of its being easily replaced, if requisite, and in case the 
exhibition of the decay should take place towards the interior, care 
must be taken to isolate the decorative plastering, or wall linings 
from the surfaces which are likely to be covered by efflorescence. 
These precautions are, after all, only very unsatisfactory palliations 
of an evil which ought never to exist, and it is therefore advisable to 
direct the attention of our English builders to the practice of their 
French neighbours, who use different stones according to their 
position in a building. In Caen itself, for instance, the plinths or 
basements of houses are executed in granite, or in the Ranville 
Cherence, or Creuilly stones, which are practically non-absorbent ; 
and, moreover, in the best buildings the Creuilly stone is used for 
the exposed parts of the elevation, although the Caen stone is found 
at the very gates of the town. 

But even when every precaution has been taken to prevent the 
absorption of moisture from the ground, or the actual rainfall, it is 
necessary to protect the exposed surfaces of the soft and absorbent 
(or, to use a technical phrase, of the hygrometric,) stones by some 
coating which shall prevent their taking up the injurious moisture 
from the air. This is done in various ways; Ist, by painting; 2nd, 
by impregnating the exposed surface with oleaginous or fatty 
matters; 3rd, by washing the face with some solution able to convert 
the material itself into an insoluble non-absorbent substance ; and, 
4th, by tilling in the pores of the stones with an insoluble material 
which should etiectually exclude water. 

Ist. The objection to oil paints consists in the fact that in propor- 
tion as the oils which serve as their vehicles evaporate, the particles 
of the stone they originally protected become again expused, and 
even the absorbent powers of the stone itself contribute to this 
action. It, therefore, becomes necessary to repeat the painting 
frequently, and thus,in the end, the deticacy of any mouldings or 
carving must be eflaced. The unequal rates of expansion of the 
stone and of the oil paints in time of frost, tend to increase the 
danger of irregular and unequal exposure above attributed to the 


| evaporation of the oil. 


2ud. As to the injection of oleaginous, fatty, or waxy matters, it 
must be evident that it likewise can only act mechanically by 
closing the pores of the stones; and, therefore, although instances 
may be cited in which, when the surface so protected is maintained 
at a constant moderate temperature, the system of injecting those 
materials has succeeded; yet, if the protected surfaces be exposed 
to extremes of heat and cold, the heterogeneous materials thus 
atlected must be acted upon in very different manners. Experience 
has contirmed this theoretical inference, and it has been found in 
practice that the protecting coats of any of tie materials alluded to, 
are gradually detached from the stone, and that they require to be 
renewed quite as frequently as oil painting itself does, when used on 
the exterior of buildings. 

3rd. One of the most successful attempts yet made to prevent the 
decay of soft building stones, by washing their exposed faces with a 
fluid able to affect their nature, is the process lately introduced by 
M. Kuhlmann, in which the carbonates of lime are washed with a 
solution of an alkaline silicate, with a view to converting them into 
silicates of lime, through the elective affinities of the lime and the 
silica. In some cases this ingenious and beautiful system has suc- 
ceeded, and very great hardness, very resisting powers, have been 
communicated to the stones operated upon. But, unfortunately, the 
action of the silicic acid is a very slow one; and when the surfaces 
washed in the manner described are exposed to rain, it is by no 
means rare to find that the solution is carried away. ‘Lhere is another 
very serious objection to the use of the simple alkaline silicates, 
namely, that when they do act upon the subjacent stone, the soda 
and potassa (which are generally used) are left tree, and in efflorescing 


| they are likely to carry away the finer details of the sculpture or 


ordinary building stones, by reason of the new forms of matter they | 


superinduce, may principally be considered to be those resulting | amount of humidity 


from the absorption of the gases of the atmosphere, and especially 
the extraordinary process known by the name of * saltpetering,” or 
more correctly speaking, of nitriiication. This process displays 
itself in the formation of minute crystals, efllorescing from the 
interior to the exterior of the stone, and it leads to the destruction 
of the destruction of the exposed surfaces of the latter, through the 
gradual removal of the minute particles, in consequence of the dis- 
integration produced by the expansive action of the erystals in 
process of formation. It is supposed that the organic matter diffused 
through nearly all stratified deposits gives rise to the formation of 
certain nitrates (such as the nitrate of lime, or the nitrate of soda, ) 
under the influence of damp, and of air, and of light of certain 
descriptions—for nitritication certainly takes place most abundantly 
near damp ground, rising in a wall pari passu with the range of the 
capillary attractions of its materials, and upon the northern or shaded 
faces ot the said walls. Not only does this nitrification throw off 
the minuter and less adherent particles of the building materials 
themselves, whether they be stone or brick, but it is also able to 
detach any protecting coat which may be put upon them, if the 
adhesion of that coat to the subjacent material should not be of 
a very energetic nature. Let the adhesion, however, be ever so 


| energetic, if once the action of nitrification should have been esta- 
| blished, it must run its course, and the amount of evil it is capable of 


The silicates of poiash and | 


producing will simply depend upon the quantity of organic matter 


| originally contained in the materials, or susceptible of being absorbed 





by them from the atmosphere. ‘The secondary limestones which 
have not been atlected by plutonic action, the loamy clays, some 
kinds of pit sand, sea sand, and some descriptions of natural cements, 
are particularly exposed to the danger of nitrification in damp posi- 
tions; and whenever it is once established, it is in vain to expect to 
be able to preserve any mural paintings, or even any sculpture of a 
delicate character. Dumas and the French chemists appear to 
consider that the atmosphere itself would be capable of furnishing 
the nitrogen required tor the production of the effect under considera- 
tion, but there is hardly any occasion to resort to so extreme a sup- 
position, when we reflect upon the extraordinary diffusion of the 
remains of animal life in stratitied deposits. It is also to be remarked 
that nitrification will frequently take place in the most dangerous 
manner precisely in those materials whose exposed surfaces are 
covered with coatings impervious to the air; and that in houses or 
buildings of that character it is most energetic on the interior faces 
of the walls, or precisely on those which are the least exposed to the 
atmosphere. In fact, it is mainly in consequence of the absorption 
of moisture by the building materials, and of the chemical changes 
thus produced in the organic matter those materials may contain, 
that the peculiar form of decay which accompanies “ saltpetering” 
arises. 

Practically then, the great agent of destruction of building stones, 
in any of its modes of exhibition, is the damp, or the water supplied 
by the atmosphere, either directly or indirectly, and the efforts of 
those who seek to prevent this destruction must be directed to 
combating this primary source of evil. Fortunately the precautions 
to be observed tor this purpose are very simple, and they only require 





moulding; at the same time, as they form, to some extent, deli- 
quescent salts upon the face of the stone, they attract to it a dangerous 


4th. The problem of protecting the surface of a soft building stone, 
after every precaution has been taken, be it observed, to prevent the 
internal absorption of moisture, seems to me to have been the most 
successfully solved by Ransome’s last patent process. In this process, 
a tine precipitate, clothing the whole of the pores of the surface o' 
the,stone, is produced by firstly cleaning the stone carefully from 
dust, or other extraneous matters; then the stone is made to absorb 
as large a quantity as possible of the silicate of soda or of potassa, 
and when this solution has dried into the stone, a second wash is 
applied, consisting of the chloride ot calcium or of baryta. In 
practice, Mr. Ransome uses the most frequently the silicate of soda 
and the chloride of calcium ; and the effect of the respective applica- 
tions is, that adouble decomposition takes place in the washes, giving 
rise to the precipitation of a finely crystallised silicate of lime or of 
baryta, in the pores of the stone, and an efflorescence of extremely 
soluble salts of the chlorides of soda or of potassa. The former 
remain in the pores, the latter are speedily washed away by rain. 
As the rate of contraction and expansion of the silicate of lime is, 
as nearly as may be, the same as that of the stones it is intended to 
protect, there is no danger of the precipitate being detached by this 
cause. It may be added that Kuhlmann’s process is only applicable 
to the preservation of the carbonates of lime, whilst Ransomes 
process is equally applicable to that class of materials, or to the 
sandstones, or even to bricks, or plaster, or cement. It was ey 
to this process also that I referred when speaking of the use of chal 
as a building material, and 1 am convinced that, by its application, 
that abundant and economical substance might be very advan- 
tageously applied to our daily wants. : 

Perhaps it is going a little beyond our immediate subject, but I 
cannot refrain from saying that the principle of the double decom~- 
position applied by Ransome to stones might be applied to the 
precipitation of a soluble glass upon woods or textile substances, and 
even to the protection of timber from the attacks of the boring worms. 

Finally, I repeat what I have said elsewhere, namely, that the 
common sense of the whole matter is to use only such stones as have 
been proved by secular experience in the locality of the building to be 
little exposed to decay. I use the term “ secular experience,” because 
the commission appointed to select the building stone for the Houses 
of Parliament (which commission is said to have cost the country 
£11,000 for its report, and, perhaps, £200,000 extra on the —- 
the labour of the building), recommended an untried stone, maimly 
upon faith in the indication of Brard’s test, which had, even in those 
days, been seriously challenged. The consequences of this unfortu- 
nate error are now notorious, and it is worthy of remark that the 


| newest parts of the Houses of Parliament, viz., the west front, are 


precisely those which are the most seriously affected. ; 

There are, however, many economical and constructive reasons - 
resorting occasionally to the use of soft, easily worked, and, as such, 
almost always perishable stones. In such cases, those stones must 


‘be isolated from ground, or other damps, as effectually as possible, 


' and their exposed surfaces covered at once with an eilicie 


a little common sense on the part of the builders charged with their | 


nt protect- 


ing coat, before the process of saltpetering can commence, an 
believe that Ransome’s process is the best which has been yet 
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resented to the public for this purpose. Whatever process may be 

adopted for protecting the surfaces of soft stone, it is, moreover, 
necessary to pay attention to the constructive law of laying them 
upon their true ed, and also to protect the more exposed portions of 
the work by covering them with harder, more resisting, and im- 
permeable materials. Even the latter materials themselves are at 
times exposed to decay between wind and water, and, therefore, 
every possible precaution should be observed to limit the range of 
the absorptive powers of the stones—the first and foremost precaution 
for basement works being to establish an effective drainage all round 
the building, at such a distance from it as to prevent the capillary 
action of the stones themselves from obtaining any supply of 
moisture from the ground. In the upper parts of a building it is 
equally essential to prevent the rain from lodging upon any portions 
of the stone work, especially when absorptive stones are used above 
projections likely to arrest falling water. 








LIVERPOOL POLYTECHNIC SOCIETY. 
Tus Society met on Monday night, in the Royal Institution, Col- 
quit-street, Maxwell Scott, Esq., president, in the chair. 

Mr. Abraham, the honorary secretary, announced that Mr. Fair- 
bairn had acceded to the request of the Society to publish his papeT 
on * The Strength of Iron Ships.” 

Professor Archer explained the construction and uses of Taylor 
and Grimshaw’s self-acting heat indicator, giving also a short history 
of its invention. Mr. Taylor was a very enthusiastic horticulturist, 
and prided himself particularly upon his early cucumbers. But he 
had found extreme difficulty in admitting air to them during the 
cold months of the year; and it was to obviate this difficulty that, 
after mavy unsuccessful efforts, he had hit upon the apparatus 
before them, which had answered remarkably well. It was appli- 
cable, however, not only to horticultural purposes, but in chemical 
experiments, for breweries, for ships’ holds, for private apartments, 
and wherever it was desirable to maintain a uniform temperature. 


NAVIGATION BY WATER POWER. 


Mr. G. J. Newcomb read a paper entitled “‘ Water as a Propeller 
for Ocean and Canal Navigation, with Remarks on Newcomb and 
Lovell’s Patent Rectilinear Steam-engine and Pump.” He exhibited 
a large working model showing the principle of the invention. It 
was a steam vessel, but the steam, instead of being employed 
directly to the propelling of the vessel, was employed to work an 
air-pump, from which proceeded two pipes, one leading to the bow 
and the other to the stern, and opening into the water. Thus water 
was drawn in at the front of the vessel and ejected behind her, and 
by both actions, it was argued, she gained motion. The model ex- 
hibited, which was about 8 ft. in length, had been tried, and had 
attained, it was stated, a speed of four miles an hour, or seven times 
the velocity of the piston. The machinery was equally applicable 
for extinguishing fire, or pumping out the ship in case of a leak. 

In reply to questions from various members, Mr. Newcomb said, 
the diameter of the ingress and egress pipes for a vessel of 500 tons 
burthen would be about 16 in. He pe not tell what speed would 
be obtained by the application of the same power to paddles or screw. 
It was proposed to form a limited liability company for the purpose 
of carrying out the invention. 

Mr. Baker, on comparing the midship section of the vessel with the 
area of the tubes, thought the latter too small to do the work that 
had been attributed to it. If four miles an hour could be obtained 
with those proportions, they might expect to get a very good result 
upon a Jarger scale. 

The chairman approved of the application of a doukey-engine to 
the machine as a maintaining power, but considered the diameter of 
the tubes insutticient for the fall supply of the cylinders. 

It was finally agreed that a practical trial should be made of the 
model; and Saturday next, at four o’clock, was appointed for the 
purpose, when Mr. Newcomb undertook to have his vessel on the 
sheet of water in the Prince’s Park, with her steam up. 


PANAMA SHIP CANAL, 


Mr. T. R. Arnott read the following paper on “ The Highways of 
Commerce and the Panama Ship Canal :”— 


“A reflective mind cannot but view with surprise and regret the 
sacrifice of so many gallant spirits and expenditure of so much 
money during the past century in the fruitless search for an open 
passage westward into the Pacific, through the eternal winters of 
the arctic regions, which, when found, could have been really of no 
value whatever to commercial enterprise, or of practical benefit to 
mankind. 

_“ And yet, though the far more practical plan of cutting a mari- 
time highway through Central America has been broached more 
than once since the days of the enterprising Patterson, the Darien 
merchant, in the reign of William the Third, and again surveyed by 
General Bolivar, in 1827, and its merits discussed by Humboldt, not 
the least encouragement has been given by any government to it; 
and absorbed as the commercial countries of Europe have again been 
during the last ten years with wars and rumours of wars, it has been 
left for the Americans thus first to open up a way to their far-off 
territory of California and Oregon; and their railway across the 
Isthmus of Panama stands out as a scheme of no ordinary interest 
in our day, bringing the Pacific and Atlantic Oceans within two 
hours of each other, and thus stimulating an intercourse hitherto un- 
known. | Their telegraph, too, is at work from sea tosea. From my 
own residence there and long connection with Panama, | know many 
fabulous things have been said and written about this undertaking 
in this country, but it stands out a monument of the judgment, 
energy, and perseverance of the engineer, Mr. Totten, and others 
connected with him, and already yields a net annual revenue of 
about 24 per cent., 12 per cent. of which is divided yearly among the 
shareholders, and the surplus passed to a fund which will soon enable 
them to double the track and buy their own steamers, and perhaps 
form the nucleus of a great ship canal long contemplated. 

Until within the last thirty or forty years the Pacific Ocean was 
re tracked by the missionary ship, the whaler, and now and then 

Y a0 adventurous trader or explorer, but now a fleet of restless 
merchantmen and steamers furrow those seas, and the busy hum of 
traffic is heard from Conception to Vancouver. And looking at the 
Vast progress and development of the west coast trade, so lately a 

"ra mcognita,” who can foretel the almost boundless mineral 
wealth of the Andes, and the other resources of such a country, and 
a reflex influence, wiiere so much is taken back in our own manu- 
actures? (The guano and nitrate trades alone employ 150,000 tons 
of shipping at least annually.) Besides, too, there is the outlying 
trade with the many clusters of rich and productive islands, and the 
be: embryo traffic expected from China and Japan. 

Moreover, the claims of our new Australian empire demand 
More attention, and there cannot bea doubt that, in point of distance 
and time, Panama is the best route, to say nothing of the contin- 
—, delays, and dangers of either passing on by way of India, 

T running into high southern latitudes round Cape Horn. 

§ Without reverting to the old mule track, made by the early 
auiards from Portobello, or the route so long adopted by our 
est India mail steamers by the mouth of the Chagres river, the 

wend, ent wisely and at once chose Navy Bay, a little to the east- 

na and it has proved a first-rate terminus, being about six miles 

circumference, nearly land-locked, and having a depth of water 
eng from five to twenty fathoms, so that their largest steamers 
oa Collins line lately—lay alongside the railway wharf, and put 
this pot ers and cargo right into the train. The distance from 

Point across to Panama is 50 miles, the highest rise 230 ft. above 

Sea level, with a gradient of 7U ft. per mile, and the cost 
pare 000 dols., which embraces a good deal of land owned by the 

~ re, not yet made available. 

§ pA. remembered that not many years since Lieutenant 

peared hy ur own navy, and a party, tried to find a passage across 

: reg river, said to have been navigated in a canoe by some 

&. A tp the attempt failed, and for all practicable purposes the 

ous route vid Nicaragua river and lake is also abortive. 





Colonel Lloyd, for Britain, and Sig. Garella, for France, who both 
surveyed it, point out this part of the isthmus as the most feasible. 

“It would be a virtual denial of the progress of our age to say 
that a grand ship canal cannot be carried through this isthmus, for 
while no doubt has ever been expressed on the one hand by engi- 
neers as to their ability to cut a level transit from sea to sea, with 
iloodgates, &c., to regulate the waterilow eastward, Mr. Baldwin, on 
the other, estimates that about 260 ft. would be the highest elevation 
by lockage; and with the aid of moderate steam or wind power a 
supply of water for the summit might easily be got from the sur- 
rounding hills. Neither the embankments nor cutting would exceed 
others in our own country. The necessary materials of stone, 
lime, and timber are on the spot, the geological formation of the 
isthmus abounding in sandstone and Sa; and if native labour 
cannot be got, no emigrants work more willingly and can more 
easily be obtained than the Chinese; and I should say that the 
money put out on such unprofitable schemes as the Thames Tunnel 
and Great Eastern would go far to make it. 

“ The Republic of New Granada, with a judgment and forethought 
worthy of an older or more advanced people, at once not only 
guaranteed the strict neutrality of the isthmus right of way through 
their territory, but declared both the Atlantic and Pacitic terminal 
ports free; and instead of the cumbrance of a custom-house, with 
its numerous officials, the traders, &c., pay a@ percentage on their 
business. 

‘“‘ The climate, too, I must assert, is as good, or better, than most 
of our West India islands, the temperature averaging under 80 deg., 
and from the proximity of both oceans, there is a constant breeze, 
and the same cause gives continyous showers, which refresh the 
exuberant vegetation, and I shall be surprised if many years pass 
over without seeing plantations formed for the growth of sugar, 
coffee, indigo, &c, 

“That this ship canal should be made on a large and useful scale 
all will admit, when the present size of ships and steamers is consi- 
dered ; but as there is a limit where even this ceases to be remune- 
rative, it is not for me to offer an opinion on this or any other points 
coming within the province of the civil engineer: only this I do 
know, whatever may be said here, there are men high in talent and 
skill elsewhere who see only the money impediment in carrying out 
such a plan as a canal 100 ft. wide and 25 he deep. 

“lam no advocate for Government interference or even assist- 
ance; but, to foster such an undertaking as would shorten the 
voyage to Australia one half, and to Vancouver from tive months to 
two, to say nothing of the gain to the vast traffic along the West 
Coast, and to China, Manilla, and Japan, in time an expense, 
equivalent to £300 per month on 1,000 ton ships, surely, if the 
spirit of the combined private and public efforts of Britain and 
America failed, these two Governments may reasonably be expected 
to give the enterprise their guarantee for a year or two at the outset ; 
for, like the Transatlantic Telegraph, it is too grand a scheme to let 
die, when money can be found to lend petty and extravagant 
countries for war purposes, who neither pay principal nor interest. 

“The great era of canals in Europe and America was from 1818 
to 1825, when by far the greatest undertakings then carried 
through were the Erie and Ohio canals in the Uuited States, to- 
gether 704 miles, carried over almost insuperable difficulties. The 
Caledonian Canal, by Telford, in 1822, approximates more, perhaps, 
to the present idea of this Isthmus Ship Ganal than any other, for 
it is 120 ft. wide by 20 ft. deep, and its cost, forty years ago, was 
£44,000 per mile, 60 per cent. of which was unskilled labour and land. 

“The Niewdiep Canal at Amsterdam, 50} miles, 124 ft. wide by 
21 ft. deep, admits two frigates together, and cost £1,000,000, equal 
to £20,000 per mile, and from the improved appliances within the 
last half century, and the almost unlimited command now of Chinese 
labour, at a fair remuneration, this great undertaking may be carried 
through under two and a half millions; and even allowing a con- 
siderable margin, the 250,000 tons of metallic ores, nitrate, and 
guano, from Chili and Peru alone paying a toll of 4d. per ton. per 
mile, would give over 6 per cent. on the outlay for passing, and this 
charge, on valuable cargoes, would be nearly saved in the heavy 
marine insurance charged doubling Cape Horn. 

“And, moreover, there can be little doubt that our own West 
India colonies would be benefitted by emigration from the East, and 
the vital question solved, that free labour is cheaper than slave 
cultivation.” 

WATER SUPPLY. 

Mr. Abraham explained a model of a beautiful and ingenious 

water meter, contributed by Mr. Thomas Duncan, the water 
engineer. It was applicable to other purposes besides measuring 
water. At Trinity Church it was at present in use for blowing the 
bellows, but unless the water could be made use of afterwards for 
other purposes, it was too expensive to be soemployed. About 3,000 
gallons per hour would be used in keeping the organ in motion, for 
which the Corporation charged 2s. 3d. per hour, or 9d. per 1,000 
zallons. 
’ Mr. James Macdonald, after describing the machine as one of the 
best for measuring water that could be made, claimed it as his own 
invention. He had submitted all the plans and drawings to Mr. 
Duncan in 1852, when he was water assessor. He regretted Mr. 
Duncan was not present, as he was sure that gentleman would 
readily have acknowledged the justice of his claim. 

The Chairman intimated that the question of right was not one 
into which the society could enter. 

Mr. S. Hill and others also considered Mr. Macdonald's observa- 
tions irregular. 

Mr. Smith had seen similar machines used in grocers’ shops in 
Dundee for turning coffee-mills, and suggested a similar use of water 
in this town, where small power was required, and for occasional 
purposes. Many persons would employ water in preference to steam 
if it could be obtained, on account of its freedom from noise, risk, 
and other inconveniences. He did not see why an engine should not 
be employed to force water from the Mersey to the upper parts of the 
town, where it could be stored in a reservoir, and distributed in 
various directions for the supply of baths, hydraulic machines, and 
other purposes. He was satistied it would be a profitable investment. 

Mr. Arnott pointed out the difference between Dundee and 
Liverpool. The former was situated on the slope of a hill, the 
“ Law,” 600 ft. high, and the waterworks were above the level 
of the town; whereas in Liverpool there would be a large expendi- 
ture of power in raising the water to the higher level. He would 
like to know whether a large portion of the cellar storage room at 
the Albert, Stanley, and Wapping Docks, where hydraulic power was 
used, was not lost owing to oie ? 

Mr. Hignett replied in the negative. There was an occasional 
leakage from the bursting of pipes by frost, Lut nothing more. 

Mr. Smith repeated his arguments, and undertook to prepare a 
paper on the subject. 

Ir. Joseph boult suggested that it should be accompanied by 
estimates of cost, which he apprehended would be found so great as 
to form a fatal objection to the plan. He also alluded to the in- 
jurious ettects of salt water, both upon the pipes through which it 
would have to be conveyed, and upon merchandise. 

Mr. Smith explained that he did not propose water as a substitute 
for large engines, vr for machinery in constant use, but for the con- 
venience of persons requiring, perhaps, one or two horse power, for 
a few hours only in the day, Each horse power would surely be 
worth 10s., and on this basis, he maintained, a very fair protit would 
be derived. 

The thanks of the society having been voted to the parties by 
whom the various subjects bad been brought forward, the pro- 
ceedings terminated. 


SUPERHEATING APPARATUS.—Apparatus for superheating has just 
been fitted to the Victoria and Albert, royal yacht. The Hon. John 
Wethered, of Baltimore, U.8., is about to read a paper at the Insti- 
tution of Civil Engineers, upon his system of “‘ Combined Steam,” 
or a mixture of ordinary saturating with superheated steam. His 
system, we believe, must be adopted to a greater or less extent with 
all the plans of superheating apparatus now in use. 
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NOTES AND MEMORANDA. 

18 custc feet of ordinary brickwork weigh one ton. 

THE Zimes newspaper was established January Ist, 1788. 

Tue ancient pharos, at the port of Alexandria, was 450 ft. high. 

Tue main-yard of the United States frigate Niagara is 1u6 ft 
lony. 

Tne weight of the rim of a fly-wheel should be about 3 ewt. per 
horse -power. 

Tue best taper for the plugs of cocks is about 1 in diameter to 
every 4 of length. 

30-1N. cast-iron pipes are occasionally employed as culverts on 
some of the American railways. 

Mr. Hosss has welded large bars of puddled sieel at a heat 
lower than that required to weld iron. 


Tue crushing strain of wrought-iron is about 16 tons per square 
inch, or less than one-third that of cast-iron. 


Tue arch is believed to have been tirst made in the reign of the 
Egyptian King Amunoph, about 1,540 years before Christ, 

Pure olive oil becomes solid in contact with nitrous acid, but if 
it be adulterated with any other oil this result does not ensue. 
weigh 15,000 Ib. 


Tue 11-in. shell guns in the American a7 
weighing 136 1b, 


each. With 15 1b, of powder, they throw a shel 


Tue weight of the heaviest tenders on the London and North- 
Western Railway, is, when loaded, no less than 21 tons 8 ewt., or 
47,936 lb. 

Tue Gallego Flour Mills at Richmond, Virginia, U.S., turn out 
3,000 barrels, of 196 Ib, each, of flour daily. ‘This is equal to nearly 
265 tons daily. 

Some of the express engines on the London and North-Western 
Railway have a weight of 11 tons, 12 ewt., 2 qra, 20 Ib., or 26,000 1b , 
on the leading wheels only. 

AccorbING to Colonel Beaufoy’s experiments, the deduced friction 
through the water of each square foot of a vessel's bottom would be 
1-2 Ib. at 13 knots an hour. 

Tuk average passenger fare upon the principal railways of the State 
of New York, U.S., is ld. per mile. At this rate more than nine- 
tenths of the passengers are tirst-class. 

Tue courtyard of the palace of the Viceroy of by ypt, at Alex- 
andria, 10 acres in extent, is paved with cast-iron cellular paying, 
similar to that now down in King-street, Westminster. 

Sotw columns of a height exceeding 25 diameters will fail, in 
almost every case, by bending. Hollow columns do not fail by 
bending until the height is as much as 50 diameters. 

AccorpinG to the deductions of Don Georges Juan, ships may 
sail faster than the wind which impels them, and Mr. Bourne adds, 
that this is “a result well known to nautical men to be sometimes 
attained.” 

Many of the cylindrical boilers employed in Cornwall weigh one 
ton for each cubic foot of water evaporated per hour ; a boiler work- 
ing up to 100 indicated horse-power (evaporating 50 cubic feet 
hourly) weighing fifty tons. 

Tux engines of the French frigate Pomone, constructed in 1843, 
were the urst in Europe which were kept below the water line, and 
they were the first direct-acting horizontal engines employed to 
give motion to the screw. 

Tne direction of th streets in the ancient city of Syracuse is still 
apparent by ruts 6 in. deep in the solid rock ; these ruts having been 
made as is supposed by the wheels of the carriages employed in con- 
ducting the trattic of that city. 

AKCHIMEDEs was the first to deduce the ratio of 22 to 7 as that of 
the circumference of a circle to its diameter. He discovered this 
result by taking an arithmetical mean between the perimeters of the 
inscribed and circumscribed polygons. 

‘Tue Circus Maximus, at Rome, could contain, in the time of Julius 
Cwsar, 150,000 spectators. It was enlarged by Constantine, by 
adding to the number of seats without increasing the dimensions of 
the course, so as to contain 360,000 persons. 

Tue bridge constructed by the Emperor Trajan over the Danube, 
had twenty semicircular arches of 180 ft. 5 in. span, Their spring- 
ings were raised 46 ft. above the general level of the river. Lhe 
piers were 64 ft. thick, and 85 fi. 3 in. wide. 

Tue Brighton, South Eastern, Eastern Counties, Midland, and 
North Eastern Railway Companies established their renewal accounts 
in the year 1849. With the exception of the London and North- 
Weatera no other line bad then established such an account. 


In pugar retineries, the saccharine fluids are elevated by the direct 
pressure of steam acting upon them in a close vessel communicating 
with the pipe through which the fluids are to be raised. The same 
system has been adaptec to raising water for locomotives. 

Tue Cornish pumping-engine, erected in 1838, by Messrs. Harvey 
and Co., at Old Ford, raised, on one occasion, and for six hours 
together, 118,522,470 Ib., 1 ft. for every 94 lb. of coal burned. This 
was equal to au expenditure of but 1°07 lb. per horse-power per hour, 


On the London and North Western Railway the average weight 
of passenger and goods trains, inclusive of engine and teuder, was 
9Y tons in 1848, and 112 tons in 18/2, At the former period bv tons 
was the average weigut of engine and tender, whilst, in 1802, their 
average weight was 31 tons. 

In 1854 there were 6 breakages of shafts in the 40 steam-vessels 
of the Peninsular and Oriental Company's fleet. Ln 1800, with 41 
ships, there were 2 breakages; in 1806, 7 breakages; in 1897, 
with 42 ships, 5 breakages; in 1808, with 44 ships, 7 breakages ; 
and in 1859, 5 breakages. 

Iv has been found that, in some cases, screw vessels not under sail 
are driven faster than the “rate” of the screw, or the rate which 
the serew would give, with the same number of revolutions, if it 
worked in a solid nut. ‘This is especially the case when the pitch of 
the screw is less than its diameter, 

Tue Coliseum or Amphitheatre of Vespasian, at Rome, is of an 
oval furm, its diameters being 620 ft. and 515 tt. Its entire height is 
187 ft. its area is nearly six acres, The estimated quantity of 
material employed iu its construction is 000,000 tons. [i is estimated 
to have held 70,000 spectators. 

By successively re-heating and re-working puddled iron, Mr. 
William Clay found that whilst its original tensile strength was 
43,904 lb. per square inch, its strength at the sixth re heaunyg was 
61,824 Ib. Subsequent workings reduced the strength until at the 
twelfth re-heating it again stood at 43,904 Ib. 


Tue Robert F. Stockton, iron screw steam-vessel, launched at 
Liverpool in July, 1838, was 70 ft. long, 10 ft. beam, and 50-horse 
power. ‘This vessel arrived in the Thames in December, 1338, and 
in April, 1839, it left England under sail for New York, crossing 
the Auantic and reaching that port in the following month, This 
was the first iron vessel which ever crossed the Atlantic, and its 
diminutive size rendered the performance still more extraordinary. 


Tue nine pyramids of Geezeh occupy a platform on a projection 
of the Libyan chain of mountains, this platform being 6,sy0 ft. 
long, by 4,920 ft. wide, and 164 ft. above the mean level of low- 
water in the Nile. It is believed that the pyramids were origiwally 
portions: of mountains, the bases of which have been cut away for 
material from which to form the crests. Napoleon ordered the 
demolition of one of tue most ruined of the pyramids, but, as his 
order was never carried out, we have no positive knowledge of the 
interior of these structures. ‘The original base of the Great 
Pyramid was 764 ft., and its original height 480 ft, 9 in. 
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ASPINALL’S SUGAR EVAPORATING 
APPARATUS. 
PATENT DATED 28TH JuLY, 1859. 
Fic. 1. is a side elevation of an apparatus constructed according to 
tke invention of John Aspinall, of Charing-cross; and showing an 
evaporating pan in section; Fig. 2 is a plan of the box or case, 
through which the substances to be evaporated pass, and through 
which steam, hot air, or other heating material circulates. A is a 
box or case placed by preference near the top of the evaporating 
pan, and either fixed to it or free to move up and down. This box 
contains vertical pipes a, a, open at both ends. Steam is admitted 
to the box by a pipe B, which is led from a boiler C below the level 
of the evaporating pan. The steam becomes condensed as it circu- 
lates round the pipes a, a, and passes off in water through a pipe D 





to the boiler, which pipe must be connected to the boiler below the 
water level; by this means a constant supply of water to the boiler 
is maintained. The substances to be evaporated are placed in the 
pan E, covering the top of the box or case where the moisture becomes 
extracted from them by the steam which circulates round the pipes. 
The substances are drawn off at the bottom through an outlet F, 
provided with a suitable valve or valves not shown in the drawing. 
G is a jacket round the pan, which can be filled with hot or cold 
water, according as it may be required to increase or reduce the 
temperature in the evaporating pan. 
DONKIN’S SLIDE VALVES. 
PATENT DATED 2ND AuGust, 1859. 

Fic. 1 is a section of that part of an ordinary steam engine known 
as the “ steam and exhaust passages,” with a slide A constructed 
according to the invention of Bryan Donkin, of Bermondsey, ap- 
plied thereto; Fig. 2 is a face view of the slide, showing the shape 
of the edge; it is so shaped in order to let the steam pass the steam 
ports in a regular proportion to the speed of the piston at the first 
part of its stroke; Fig. 3 is a section showing one of these slides 
made to cut off at two-thirds of the stroke; Fig. 4 is a face view of 
the slide, showing the shape of the edge which lets in and shuts off 
the steam as before, and also a similar shape for letting off or ex- 
hausting the steam in the same gradual manner; Fig. 5 shows a 
moditication in the shape, and the dotted lines on the same figure a 
further modification in the shape of the edge of the slide. 











The manner in which the second part of this invention is per- 
formed is shown at Figs. 6 and 7. Fig. 6 is a section of the steam 
and exhaust passages of an ordinary steam engine, with the expan- 
sion slides adapted thereto ; Fig. 7 is a face view of the slide, with 
the shape of the edges of the slide itself, and also the edges where 
the expansion slides work, the expansion slides themselves being 
supposed removed. 

A is a slide similar to those hereinbefore described, but with pieces 
B, B, cast on the ends, so as to form a face for the expansion slide 
C!, CY, to work on, These expansion slides are sent further apart 
or drawn nearer together by a screw, on which is cut a right-handed 
thread D and a left-handed thread E; the end of the screw is car- 
ried through a stutting-box in the slide jacket. as is usually the case, 
and is worked in any usual well-known manner. The end of the 
screwed rod outside the slide jacket may be so connected with the 
driving apparatus by any mechanical means that the screw can be 
turned by a handle, whereby the two expansion slides C1, C4, may 
be drawn nearer together or moved further apart. By this means 
the expansion can be varied at pleasure, as, if the two slides C), C4, 
are set farther apart than shown, they will cut the steam off sooner 
than one-half stroke of the piston; and if set nearer together than 
shown, they will cut off the steam later than one-half stroke. 











FLoatine Barrenixs.—It is said that no more floating batteries 
with iron sides are to be constructed, owing to the immensely thick 
iron plate of the Trusty having been completely riddled by Arm- 
strong s gun. 








CHILDS AND OWEN’S MACHINERY 
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FOR CLEANING GRAIN AND SEEDS. 


PATENT DATED 6TH AuGustT, 1859. 
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In this invention, by A. B, Childs and L. D, Owen, of 192, Totten- 
ham-court-road, of improvements in machinery for cleaning grain, 
a revolving shaft is placed in suitable bearings, with a series of cir- 
cular, convex, or hemispherical plates of iron, or other suitable 
material attached thereto, and which plates are corrugated, grooved, 
or fluted towards the edge on the upper surface; and on such 
surface, from about the part where such corrugations, grooves, or 
flutes terminate, there are a nuinber of small conical projections or 
nipples, and the centre of such plates are open round the shaft, to 
allow a free passage of air through the centre of the machine from 
the top to the bottom. 

The above-mentioned plates are supported by arms, so arranged 
as to secure them to the shaft and to act as wings or blowers. ‘There 
are also three sets of iron rods or beaters, extending through these 
plates from the top to the bottom of the machine. 

The circular or cylindrical cover which encloses the revolving 
shaft and plates is constructed in the following manner -—There is 
a cast-iron circular head, with an opening round the shaft for the 
free admission of air, and also an opening through which the grain 
to be dressed enters from the shute into the machine. The under side 


of the head is made concave, and is corrugated, grooved, or fluted, to | 


correspond with the revolving plates hereinbefore described. The 
lower edge of the head has a groove extending around its circle, and 


there are rings or ribs of iron, or other suitable material, made in | 


two parts, with flanges, and are concave on the inside, with a pro- 
jecting flange, and on both edges of the rings or ribs there is a 
groove extending round its entire circle, about jths of an inch in 
depth, to correspond with the groove in the lower edge of the upper 
head ; and in these grooves are fixed wrought-iron rods, flattened 
at each end to keep a space between the circular parts of the rods; 
and such rods are from about 8 in. to 12 in. in length, so that 
when placed in the groove there is an open space between each rod, 
suflicient to allow the free passage out of dust and other substances 
smaller than the grain, which are thrown against them by the cen- 
trifugal force of the revolving plates. On the inside of each of those 
rings or ribs, and near its lower edge, is the projecting or sloping 
flange or ledge, extending inwards and downwards about 2 in. 
towards the centre of the machine, at an angle of about 45 deg. 
That sloping flange or ledge conducts the grain as it falls from be- 
tween the revolving plates and the stationary ring and flange, on to 
the nippled circular plate towards the centre of the machine, where 
it is acted on by the beaters and fans, by means of which the grain 
is again thrown to the outer edge, and passes down another project- 
ing tlange to the next revolving plate, and thence between that and 
the next ring and flange, and so on, until the grain reaches the 
bottom of the machine. They prefer to have the lowest circular 
convex plate of greater diameter than the others. The upper head 


and lower plate, and intermediate rings, are held in their places by | 


four or more cast-iron columns, which are supported by the circular 
ribs or rings bolted through the flanges thereon, and on the upper 


end of the revolving shatt is a pulley, open at the top, and driven | 
by a band from the motive power; and the arms of such pulley are | 


similar to the blades of a screw, which, being placed over the open- 
ing in the top head, forces a constant current of air into the centre 
of the machine, which is thrown off by the wings and beaters, and 
which, in escaping through the interstices of the rods, carries off 
with it the lighter dust and other impurities separated trom the 
grain; or blades for the like purpose may be attached to the shaft. 

Fig. 1 is an elevation of the machine, with part of the cover re- 
moved, and partly in section; Fig. 2, is an elevation thereof; Fig. 3, 
a sectional plan through the line A, B; Fig. 4, a plan of top, with 
driving pulley removed; Fig. 5, a plan of bridge tree; Fig. 6, an 
elevation of one-half of circular ring or rib, with flanges for bolts; 
Fig. 69, a plan thereof; Fig. 7, a plan of bottom circular plate, or 
dise broken. 

This apparatus is used thus:—The machine is driven by a band 


over the drum head or driving pulley a, and the corn or other grain | 
to be dressed or cleaned is shot into or enters the machine through | 














| an aperture in the drum head or driving pulley, which is attached 

to the shaft 4, or through an opening for the purpose in the top 
| plate c. The grain falls or is driven on to the outside surface of the 
upper revolving circular plate d, whence it is thrown by the centri- 
fugal force of such revolving plate to the outer edge against the in- 
side of the ring d 1, and thence is driven down the projecting flange 
or sloping ledge &, into the beaters fand fans e, to the outer surface 
of the next corrugated, grooved, or fluted and nippled revolvin, 
plate, whence it is again thrown against the inside of the cylindrical 
cover of vertical cast-iron rods, and so forced through the several 
stages until it reaches the bottom, where it passes through a door or 
opening. 


Tue Rep Sea anp InpiA TELEGRAPH.—A message from Alex- 
andria has been received, reporting that telegraphic communication 
is now complete between that place and Kurrachee. 

NavaL Enoineers—The following appointments have been 
made since our last :—Thomas Booth, promoted to acting second- 
class assistant engineer to the Haughty; William McLaurin, pro- 
moted to acting second-class assistant engineer to the Medina; Lyre 
| Miles, promoted to acting second-class assistant engineer to the 
| Cyclops; and Thomas J. Warburton, acting third-class assistant 
engineer to the Asia, as supernumerary. 

TELEGRAPHS IN New Sourn Wa.es.—The Sydney Morning 
Herald of Jan. 13 says :—“ The line between Bathurst and Sydney 
was opened to the public on the 29th of December, and produ 
considerable excitement in the former town. The Court-house, 
where the station is temporarily placed, was thronged throughout 
the day, those transmitting messages being delighted with the 
promptness with which they were answered. At present, communi- 
cation is only opened at each end of the wire; but, before long, 
when the necessary instruments have arrived from England, stations 
will be opened at Hartley and Penrith. The telegraph overland to 
the towns on the Hunter river has been completed for several weeks, 
but communication was passed along the wire yesterday for the first 
time. Ina day or two the line will probably be opened to Mait- 
land and Newcastle; but eventually Morpeth, Wollombi, and 
Windsor, will be placed in communication from Sydney. The con- 
struction of asecond wire to Albury, required to relieve the present 
wire on the occasion of the frequent accumulations of messages, 18 
in progress; the wire is now stretched nearly as far as Yass. It is 
expected that the Government of Victoria will, in the course of this 
year, start a second wire, to join the above at Albury; and 
the increasing amount of business transacted at the tele- 
graph offices promises to afford for both wires, when completed, 
| constant occupation. The contractor for the line to Albury 1s bound 
to complete it before the end of this month. The telegraphic wires 
in this colony have hitherto been worked entirely by Morse's voltaic 
batteries, which apparatus will be retained for the old lines. For 
the new lines to Bathurst and Maitland, however, it is intended to 
use Morse’s magnetic instruments. The difference between the two 
consists in the substitution of a permanent magnet with an electro- 
magnet for galvanic battery, the superiority of the former being that 
it will work readily through a badly insulated line. It was — 
that, on the opening of the new lines to the west and the north, @ 
money-order system would come into operation between the p' 4 
connected by the telegraph. All the details have been arrange 
it was expected that the principal towns in the colony would befo 
this have had the opportunity of making instantaneous remittances 
to their correspondents in Sydney. That this opportunity 18 5 
withheld is owing to the derangement in the business of ene 
the Government not having yet been able to submit the item a e 
Assembly. As soon as the appropriation is voted the money bs ved 
| system will be commenced. It is understood that the orders wil . 
limited in amount to £10, and that only a small charge will per | 
for transmission, so as to bring the benefits within the reach 0! 
classes. 
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Fic. 1 is an end elevation of a cast-iron sleeper arranged for a line 
of rails, werer pe Me the invention of John Gregory, of Lisbon, 
communicated to Walter McLelland, of Glasgow; Fig. 2 is a longitu- 
dinal elevation or side view, and Fig. 3 is a _ of the same; Fig. 4 
is an under side view or plan of one of the chairs detached; Fig. 5 
is an end elevation of a double line of rails supported on these 
sleepers; and Fig. 6 is a plan of a single line of rails arranged in a 
corresponding manner. 

The sleeper A is of a rectangular figure, curving upwards at the 
central portion into an archlike form. And in order to give the 
sleeper a still firmer hold on the ballast, the metal is cast so as to 
form curved or undulating surfaces on the upper and lower faces of 
the sleeper, the corrugations extending across the sleeper in the 
direction of its width. The sleeper A is strengthened by casting on 
its under side the transverse ribs or feathers B, shown in Fig. 4; 
these ribs extend across the sleeper in a diagonal direction from 
each corner. Each sleeper has cast in it two apertures, which are 
made at the spring of the arched part, and parallel with the lateral 
edges of the sleeper. These apertures extend outwards through the 
laterally projecting collar pieces C, which are intended to receive 
the ends of the tie bars D; the collar pieces are, by preference, cast 
with rectangular apertures in them, but other shaped openings may, 
if preferred, be made therein. In this modification the tie bars B 
are simply flat bars of malleable iron, having slots made therein 
corresponding to the width of the sleepers asunder. The tie bar for 
each pair of sleepers arranged opposite to each other is passed 
through the apertures of the sleepers, and is fastened thereto by 
means of keys driven in through the slots of the tie bar D. Upon 
the upper part of the arch of the sleeper is cast the chair E, in which 
the rail F is supported ; the chairs are of the ordinary kind. The 
rail F rests upon a curve or indentation on the upper part of the 
sleeper, and it is firmly wedged against the inner part of the chair 
by means of the wooden key G. When the sleepers and rails are 
arranged in position, as shown in Figs. 5 and 6, the thin flat tie bars 

serve as an additional means for increasing the solidity and firm- 
ness of the sleepers, as the tie bars form a series of transverse ribs 
passing through the solid mass of rammed ballast. The means pre- 
ferred for effecting the junction of contiguous reils is shown in Figs. 
1 and 2; it consists simply of a short trough-like piece of wrought- 
iron or fish-joint H, the central part of which curves inward, so as 
to embrace the lower part of the rail F ; above this inwardly curved 
part the sides of the fish-joint H are continued upwards, and reach 
the shoulder of the rail, as shown in Fig. 1. A wooden key I is 
a in between the lower face of the rail and the joint H; two 

oles are made through the upper part of the joint and the rail, and 
~ whole is firmly secured together by means of the bolts and nuts J. 

hese improved fish-joints may also be constructed so as to dispense 
with the wooden key I, in which case the fish-joint H is made of 
a shallower form, to admit of the rail resting directly upon the inner 
surface of the fish-joint. 


P Buzacurxa AND Dyeing Works.—A bill has been brought into 
“. jament by Mr Crook and Lord Ashley to place the employment 
? Women, young persons, and children in bleaching works and 
yeing works under the regulations of the Factories Acts. The 
preamble of the bill sets forth that it is the practice of some of the 
sa of these works “to keep females, young persons, and 
i 7 at work during the night, and an unreasonable number of 
a ts during the day ;” and that, as “such practices are not neces- 
nn, to the successful carrying on of these trades, but are very 
onl en to the health and morals of the females, young persons, 
the c — employed therein, it has become necessary to regulate 
ouch chad ment of such people, and to provide for the education of 
yy - dren. The bill itself consist of seven clauses, the general 
; ss which will be to make the Factories Act applicable to 
eaching and dyeing works, with certain limitations applying to 
aatane 1860 and 1861. The bill proposes that after 1860 females 
4 young persons are not to be employed in bleaching works or 
cing works after half-past four o’clock on Saturdays, or for more 
ieee on Saturday or twelve hours on other days; but 
= ~ ys 18 made that they may be employed during the night in 
pte erepension of employment during the day, by deficiency or 
po of water in the stream, Saturday night excepted. Schedules 
annexed to the bill, according to which employers are to register 


pad — of the employment of females and young persons in their 

















HORTON’S WATERGAUGE. 
PATENT DATED 4TH AvGust, 1859. 


Tue ordinary water-gauge of steam boilers, consisting of a vertical 
glass tube opening at top and bottom into the boiler by means of 
hollow brackets, by which it is fixed on the outside of the boiler, is 
liable to fracture from the pressure to which its ends are subjected, 
as well as from the effect of the heat to which it isexposed. It 
requires, therefore, frequent renewal. 

This invention, by James Horton, of Handsworth, Staffordshire, 
consists of a metal tube opening into the boiler in the same way as 
the ordinary glass gauge. Openings are cut at intervals in the 
metal tube, which openings are filled with glass. pebble, or rock 
crystal, mica, or other transparent substance capable of bearing the 
requisite heat and pressure. The height of the water is readily seen 
through the openings. 

Fig. 1 represents a front elevation of a water-gauge constructed 
according to this invention, the gauge being fixed to a portion of a 
boiler, and Fig. 2 is a side elevation of the same; Figs. 3,4, and 5 
represent on a larger scale portions of the gauge as hereinafter 
explained. 








ais the metal tube of the gauge fixed to the boiler + by the arms or 
brackets c and d. The brackets c, d, are hollow, and contain stop-cocks, 
one end of each of the brackets opening into the tube a, and the other 
end of each of the brackets opening into the boiler as in water- 
gauges of the ordinary construction; ¢, e, f, f, and g, g, are openings 
made at opposite sides of the tube a, the openings ot abe filled with 
pieces of glass, pebble, or rock crystal, or other suitable transparent 
material, marked A, the glass or rock crystal being fixed in the 
openings in the tube in the manner hereinafter explained. The 
height of the water in the gauge is readily seen through the glass or 
transparent material in the openings e, e, f, f, and g,g. It is 
preferred to make the openings in the gauge about 1} in. long, 
separated from each other by a short interval, as represented ; or, 
instead of having intervals between the openings in the gauge, a 
continuous opening may be made at opposite sides of the said gauge, 
the said openings being filled with glass or other transparent 
material. Fig. 3 represents a vertical section of a portion of the 
tube a before the insertion and fixing of the glass or other plates 
therein; and Fig. 4 is a vertical section of the tube with the glass or 
other plates inserted and fixed in the tube. It is preferred to fix the 
pieces of glass or other transparent material in the openings cut in 
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the ‘gauge by first inserting the pieces of glass in metal frames, 
marked ¢ in Figs. 1, 2 and 4, one of which is shown separately in 
Fig. 5, and afterwards to secure the said frames in the openings by 
soldering them to the metal gauge or tube a. 








IRON PAVEMENTS. 


Te conditions of a good city pavement are these: it must in its 
general surface be level and smooth to afford easy rolling to wheels ; 
it must embody a detailed, slight, and regular roughness to give 
good foothold to horses; it must facilitate surface drainage and seal 
- the surface from the earth below, else it will collect and hold the 
filth and liquids of the street and reek with poisonous miasmas; it 
must be durable ; and it must be cheap, to be commercially possible. 
Omitting the great question of health, for the present, let us brietly 
consider the other conditions as furnished by stone andiron. The 
wear of stone is partly irregular and partly regular. The intersec- 
tions of the stones grind out into gutters and grooves, or hammer into 
holes and undulations—witness the Russ and Belgian pavements 
respectively. Half the intersections run the wrong way to give 
horses hold and adhesion. 

The stones each settle on their own account, without positive 
support from the others. The Belgian pavement in front of the 
Custom-house, and that in Nassau-street, having been laid some 
five months, are in a condition to require repairs. This class of 
failures greatly increases the tractive power required, the repairs of 
vehicles, and the strain upon horses ; and the evil, once commenced, 
increases in geometrical ratio. The solid large blocks—the Russ 
pavement—do not settle irregularly like the Belgian, but they are 
well known to be impracticable in another way; the excessive 
smoothness of large blocks, however full of longitudinal gutters they 
may be at their intersections, renders it impossible for horses to 
secure a foothold, and strains them severely. The stones must be 
small to afford the peculiar and regular roughness required by 
horses, and this brings us back to the Belgian, with its impracticable 
features just mentioned—general unevenness and holes and undula- 
— These are the conditions of stone paving under heavy city 
traffic. 

The regular wearing out of stone is excessive compared with that 
of iron. The engineer of streets, sewers, &c., in London, estimates 
the life of a first-class stone tramway, not so much used as our most 
heavy streets, and used mostly by wheels only, which do not 
ase horse-shoes in destructiveness—a tramway of Aberdeen, 
Herne, and Guernsey granite, at thirty years. In our climate, the 
stone itself disintegrates by alternate and excessive heat and cold, 
and its wear is greatly augmented by its general roughness before 
mentioned. 

A practicably shaped pavement of iron possesses the following 
advantages. The practical shape consists in this: the plates should 
be 3 ft. or 4 ft. square, so as to present a large bearing surface in 
proportion to the load; they should be corrugated both vertically 
and laterally—first, to give a regular roughness for horses’ foothold ; 
second, to give a plane general surface for easy traction; third, so 
that the plates will cool when cast, without craeking or strain; they 
should be tished together by lugs cast on their intersections, so that 
the weight on one shall be distributed to all, and so that the general 
level shall be preserved. The advantages will evidently be a re- 
duction of tractive power to perhaps one-half what it now averages 
on a Belgian pavement, since the general level is preserved; the 
best possible adhesion and foothold for horses; a degree of cleanli- 
ness impossible in any stone pavement, and a durability which can 
hardly be imagined without reference to the statistics already at 
hand. ‘The iron pavement* in front of the Post-office illustrates the 
durability ; it has lost only 1} per cent. after some seven years’ use, 
and is, as to general level, the best pavement in town, Its shape is 
very bad—straining the feet of horses—and it is excessively dirty, 
as the earth below can squeeze through it, and as it is a receptacle 
of the dirt and wash of the street, and a laboratory of poisonous 
gases. But these facts no more condemn iron as iron than do the 
eccentric pillars of the Pemberton Mill. The wear of sewer-plates 
in many of our streets has been less than 2 per cent. in over thirty 
years. Iron gutter covers in New Orleans, after a service of twenty- 
seven years, are still good. Iron plates, in the streets of Cincinnatti, 
after tifteen years’ use, show no perceptible wear. The English 
engineer, above quoted, says that iron tram-plates, under the same 
usage as that of the stone trams, lost about one-fifth of an inch in 
nine years, and there is no perceptible rust or corrosion in case of 
iron pavements. This iron pavement, then, would be likely to last 
at least tifty years, when the other side, at the cost of turning over 
the plates, say 12} cents per yard, should last as much longer. 

The cost of the Russ pavement is from 6 dols. to 7 dols. per 
square yard. Belgian pavement, such as it is at contractors’ prices, 
costs 2 dols. 35 cents. per yard, and such an iron pavement as we 
have mentioned can be furnished and laid at 4 dols. 50 cents per 
square yard. The iron pavement, then, is cheaper than the Russ, 
lasts longer, and is practicable, while the Russ is impracticable. 
The statistics of the Belgian pavement, in the great business streets 
of our cities, show that at the end of each four to six years its 
original cost has to be expended on it in repairs. Its cost, at the 
end of 100 years, then, would have been at least 42 dols. 30 cents 
per yard. The cost of iron for the same time, if the above data are 
correct, would have been 4 dols. 50 cents, or say 5 dols., first cost, 
and 12} cents for turning. When the stone is worn out it is worth- 
less—when the iron pavement is worn out there is left, at the lowest 
calculation, 1 dol. 50 cents. worth of old iron, so the total cost of 
iron would have been 3 dols. 62} cents, and of stone 42 dols. 
30 cents, showing a balance in favour of iron of 38 dols. 674 cents 
per square yard. 

But the cost of the pavement is only one item. The stone pave- 
ment is more or less out of order continually, immensely adding to 
traction, repairs of vehicles, and the killing strain uyon horses. 
When we consider the endless procession of vehicles passing great 
thoroughfares through a hundred consecutive days, and weeks, and 
years, with half or three-quarters of the power required to draw 
them saved, this feature of the economy of smooth pavements 
rivals the other in importance.—Mew York Times. 


* The cellular iron paving of the kind formerly laid in Leadenhall-street 
and now down on trial in King-street, Westminster.—Ep. E. 


Macnetic Puantoms.—The name of phantoms has been given 
by M. de Heldat to the fantastic forms which iron filings affect when 
strewed over a sheet of paper stretched quite flat; and if that paper 
be covered with a glutinous matter, these figures will naturally 
become permanent. Magnets, moreover, produce another kind of 
phantoms: for it is well known that, under magnetic influence, iron 
tilings will bristle up, rising to appreciable heights above the surface 
on which they had been strewed, and at the same time hanging 
together in virtue of the attractive power with which they are ani- 
mated; so that solid figures in relief are actually formed, but fall to 
atoms as soon as the magnet is removed. M. Nickles, the well- 
known philosopher and chemist, has just communicated to the 
Academy of Sciences a method of his for fixing these phantoms. 
He first impregnates his paper with wax, stretches it on frames, and 
then, after strewing iron filings upon it, places it upon the poles of 
the magnet under experiment. The phantoms are soon formed, and 
in order to fix them he holds a hot brick, or the red-hot lid of a 
crucible, over the surface of the paper, taking care not to touch it. 
The wax melts, and is drawn up by capillary attraction between the 
particles of iron; the heat being removed, the wax cools, and the 
phantom is thus permanently fixed. It is singular to see the wax 
sucked up by the filings through the above-mentioned agency of 
capillary attraction, and the paper quite denuded of wax, although 
thickly covered with it before. It may be asked, what is the ad- 
vantage derived from this discovery? It is this—that from the 
curious grouping of the particles of iron, permanently kept in the 
exact position into which they had been placed by the magnetic 
force, the nature of that force, which is still a mystery, may be 
carefully studied, and perhaps ascertained.—Galignani. 
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MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 

Tuesday, March 6th, 1860. 
Tuomas Horxiss, Esq., Vice-President, in the Chair. 


A PAPER was read by John Graham, Esq., F.C.S., &., “ On the 
History of Invention as applied to the Dyeing and Printing of 
Fabrics.” 

The author stated that the elements of a history of the printing 
of fabrics exist in considerable abundance, but at present they 
are in a very scattered form. Up to this time the existence 
had been established of no less than two hundred, and fifty 
works or treatises on the subject, in different languages, in Latin, 
Italian, German, French, and English. The most of these are 
accessible, and many are to be found in the British Museum. 
The authentic records of the Patent Office furnish, also, a rich mine 
for the historian. Few, on the first consideration, weuld be prepared 
to learn that there are existing no fewer than nearly twelve hundred 
specitications of inventions strictly bearing upon the subject. And 
there is, lastly, tradition from which much of an interesting character 
may be expected. Although the field of tradition becomes more 
an more contracted every year, we may still expect some good fruit 
from its immediate cultivation. Some traditions are of great antiquity, 
the knowledge of them very widely spread, and of great interest. 
For example, a tradition exists in Holland, in France, and the author 
had heard of it also from the late Mr. James Thomson, of Clitheroe, 
namely, that the art of printing books was derived from that of 
printing fabrics. It is stated that the first printing of fabrics in 
Eurone was practised by the Dutch at Leyden, and that their 
knowledge of the art was derived from the East. The patterns 
of the Dutch were said to be seriptural subjects, with mottoes, 
cut upon weod, and impressed upon linen. ‘Tradition goes on 
to state that these blocks were fraudulently obtained from the 
printers, and applied by others to the printing of paper. Although 
the author has put himself in communication with parties there, he 
has not yet arrived at any distinct corroboration of this curious 
tradition. The history of invention, however, as relates to the arts 
of printing fabrics and type printing, gives great weight to the 
supposition that such was the case, for it is a continuous fact for at 
least two hundred and fifty years that the art of printing fabrics was 
the advancing art, while that of paper only followed, and at a 
considerable distance as regards dates. 

In making an attempt to grapple with the scattered elements of 
this subject, the author has found it necessary to attack the subject 
in detail, and for this purpose has proposed to himself to begin with 
the patented inventions. The material is before one, and the chief 
duty is selection, Of the twelve hundred inventions connected with 
printing, of course, the large majority are now of no historical 
interest Many of them also are repeats of what had heen patented 
years before ‘any are of an utterly puerile character, and some 
are evidently mistakes or delusions. The attempt to make indigo 
by fermenting carrots, for example, may with some safety be laid 
aside as belonging to this latter class. 

In this first paper which the author laid before the society, he 
described the principal inventions relating to chemistry for which 
letters p.tent have been obtained between the years 1617 and 1850. 

Among the more interesting of those alluded to, commencing with 
the grant to George Wood, in 1619, of the sole privilege of printing 
linen with colours; were the celebrated discovery by Dr. Bancroft 
of the dyeing properties of quercitron bark; the introduction of the 
chlorides for the purposes of bleaching by Bourboulon de Boneuid, 
Crooks, and Tennant; the introduction of manganese brown by Frith, 
on May 25, 1798; the application of caoutchoue for the purposes of 
water-proo ng, and ornamenting fabrics by means of flocks of diflerent 
colours, by Llenry Johnson, in 1797; the use of high-preesure steam 
for the purpos® of bleaching by Turnbull, in 1800; and the more 
perfect mode invented by Wright, in 1825; James Thomson’s 
celebrated process for discharging the colour from Turkey red cloth 
by meons of an acid and a solution of chloride of lime, in 1813, and 
his still more celebrated invention of printing metallic solutions on 
dyed fabrics, and immersing them in a solution of bleaching powder ; 
Joshua Rowe's discovery. in 1818, of the formation of sulphate of 
alumina by the direct action of sulphuric acid upon clay, aided by 
a dull red heat; B. Woodcroft’s process for printing deoxidised 
indigo; Mercer, Prince, and Blythe's introduction of the arseniates 
and phosphates as substitutes for dung; Steiner's process for making 
garancine from spent madder; Mercer, Greenwood, and Barnes's 
invention of dry stannates; Mercer and Greenwood’s important 
improvement in the art of dyeing Turkey red, on June 22, 1846; 
Broguette’s process for fixing colours by means of nitrogenous sub 
stances aided by steam, in some degree anticipated by Thomas 
Preston, in 1773; and Mercer and Blythe's introduction of the 
double salt of arseniate and stannate of soda as a preparation for 
fabrics. 








PHYSICAL AND MATHEMATICAL SECTION, 
March Ist, 1860. 

Mr. Lowe read a paper “On a Compound Compensated Pendulum 
of Steel and Zine.” 

A short account was first given of one made at the suggestion of 
the late Kev. Hl. Ll. Jones. ‘The rod of this pendulum was of wood, 
and the bob rested upon a zine tube which stood upon the regulating 
nut at the end of the rod, ‘Lhe zine tube passed through a hole in 
the bob to its centre, so that the expansion or contraction of the 
zine tube raised or lowered the centre of the bob, thereby avoiding 
the irregularities which arise from the expansion of the bob itself in 
other pendulums. As the bob is a large mass cf metal, a change of 
temperature (which almost immediately expands or contracts the 
rod and the compensating tube) dees not permeate it for several 
hours: but when suspended by its centre it is obvious that the 
change of length which takes place when it has arrived at its new 
temperature, dues not atleet the rate of the clock, because it expands 
or contracts equally above and below its centre. If, therefore, the 
lengths of the pendulum rod and the compensating tube are correctly 
adjusted, the centre of the bob is kept constantly at the same dis- 
tance from the point of suspension, ‘The bob used in this pendulum, 
and the one described hereafter, are neither cylindrica: nor lenticular- 
shaped. They are about 10in. long and 4 in. wide, with straight 
sides, and a transverse section would resemble a section of a lenti- 
cular bob; thus, the sides terminating in rather sharp edges, very 
little disturbance is caused in the air contined in the clock case. 

Although pendulums made as above described have been tried and 
found to answer very well in dwelling-houses, they do not appear so 
well adapted to clocks in observatories. ‘Ihey have been tried at 
Mr. E. HH. Greg's Observatory at Quarry Bank, and at Mr. Robert 
Worthington’s at Crumpsall, and irregularities were observed which 
seemed to arise from other causes than imperfect compensation, 
Although the wooden rods were carefully selected from dry and 
straight-grained deal, and protected from moisture by varnish, a 
change in the condition of the atmosphere, from moist to dry and 
vice versd, Was generally followed by a change of rate in the clock. 

Mr. Lowe then determined to use steel instead of wood for the 
rods; and much greater length of zine would be required to 
compensate for the expansion of steel than of wood, it wouid be in- 
convenient to place the centre of the bob upon the upper end ef the 
zine tube. ‘The latter is, therefore, passed through the hole in the 
bob, its upper end being about 19m. above the upper end cf the 
bob; a brass collar is fixed upon it, from which two steel rods 
descend (one on each side of the central pendulum rod); two holes 
aie made from t p to bottom of the bob to receive them, and they 
are sceured half-way down by screws. ‘Thus, as the zine expands or 
contrac s, it raises or lowers the centre of the bob, as before described, 
or rather a change of temperature, which causes the zine tube to 
expand upwards, causes the steel rods (which are all three suspended 
by their upper extremities) to expand downwards, and thus the 
centre of oscillation, which coincides very nearly with the centre of 
the bob, is kept constantly at one height. 
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As the centre of the bob of a pendulum, to beat seconds of mean 
time in this latitude, should be about 39°14 inches from the point of 
suspension, the following proportions were found, by calculation, for 
the component parts of this pendulum :— 

Length of central steel rod, from the bend of the spring to the 
bearing surface of the regulating nut, 45°37 inches; length of zinc 
tube, 30 inches. 

Length of side rods, extending from top of zinc tube to centre of 
bob, 22°87 inches. 

The proportions of these lengths to one another were determined 
by Mr. Lowe, from data found by experiments upon pieces cut from 
the steel rods and zinc tube of which the pendulum is made. 

Objections had been made to the use of zinc, on the ground of the 
uncertainty of its ratio of expansion and contraction at different 
temperatures. Mr. Lowe was, therefore, induced to construct an 
apparatus by which to ascertain whether this objection was valid. 
A considerable number of specimens of zinc were examined, but it 
was invariably found that they expanded with heat and contracted 
in cooling. 
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inch was easily read off; and a tube of zinc, 44 in. in length, could 


produced a change of more than 26 divisions of a scale read off by 
means of a micrometer. ° 

In the course of a series of experiments made, in conjunction with 
Professor F. Crace Calvert, upon a number of other metals and 
alloys, and detailed in a paper recently read before the Royal Society, 
it was found that both zinc and steel have a very different ratio 
of expansion aceording as they are more or less crystalline in their 
texture. 

Thus, a bar of zine 24 in. long, cast horizontally, expanded for 
100° centigrade 216-5. wr 

The same zinc cast vertically, having two axes of crystallisation , 
257:1; while the forged zinc tube expanded only 150°. 

The differences in steel are not so remarkable. 

The same length of steel at a maximum softness, 62d. 

The same bar at a maximum hardness, 84-0. 

The same bar tempered go as to be malleable, 61-4. 

The steel rods used in a pendulum tested by Mr. Joseph Baxendale, 
in the Observatory at Crumpsall, expanded 64. The zinc tube, 150. 

It will be seen, by calculation, that 29°11 inches of zine will ex- 
pand sutliciently to compensate for the expansion of the steel rods ; 
but an addition has to be made on account of a change which takes 
place in the elasticity of the pendulum spring. It becomes weaker 
in heat and stronger in cold, and this has the same ettect as a little 
increase or decrease in the length of the pendulum. No rule has, L 
believe, been laid down as to the exact amount of additional ex- 
pansion of the zine tube to compensate for this; but in former 
experiments with the pendulums with wooden rods, about an inch was 
rejuired to be added, and in this case 89-100ths of an inch seems to 
have had the desired effect. : 

The following is a copy of the rate of a clock at Mr. Worthington’s 
observatory, fitted up with the pendulum above described :— 
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A small weight was then placed on the top of the bob, to change | 


the rate, and the following results were observed :— 
February 6, 6" 20™ 42"1, to February 16, 6% 11” 5°0, with mean 


temperature of 29°-1, the daily rate = — 067, . 
February 16, 6" 11™ 5»-0, to February 28, 6" 45™ 21:6, with mean 
temperature of 35°-1, the daily rate = — 0-65. 


Extremes of temperature during the whole period—maximum 
= 44°°-5; minimum = 16°%°5. 

Mr. Baxendell, F.R.A.S,, read a paper entitled, “ Observations of 
the Zodiacal Light.” 

The zodiacal light has lately been conspicuously visible on clear 
evenings, extending to an unusual angular distance from the sun. 
On February 9, at 8® Greenwich mean time, it was observed to extend 
to a point about two degrees north of the star s Arietis, and the in- 
tensity of its light in the brightest part was estimated to be about 
one-third of that of the Milky Way in Cepheus and Lacerta. Feb- 
ruary 12, at7" 45™, the apex of the cone of light was about a degree 
north of the Pleiades; its northern boundary passed over the star y 
Pegasi, and its southern tive degrees south of Venus. February 
13, at 72 20™, the light could be traced to a point about three 
degrees east, and half a degree nortli, of the Pleiades; and the in- 
tensity of the brightest part was nearly equal to that of the Milky 
Way in Cepheus. When compared with the white light of the Milky 
Way, the zodiacal light had asoft ruddy tinge. The breadth of the 
cone, at about 54° from the apex, was estimated to be 18° or 19°. The 
axis passed over s Arictis. February 14, at 74 50m, the zodiacal 
light was broader and brighter than on the previous evening. The 
brightest portion was about the star s Piscium, amd it was 
certainly brighter than the Milky Way in Lacerta and 
Cepheus, but not so white. The lower part of the northern 
side was more extended than had been observed on previous 
evenings, but this was probably owing to the presence of 
faint Aurora near the horizon in the north-west. February 16, 
at 7h 20™, the axis of the zodiacal light passed midway 
between 6 Arietis and & Ceti, and about half a degree north of the 
Pleiades. The brightness of the light near s Piscium was estimated 
to be one-third greater than that of the Milky Way in Cepheus or 
in Orion and Monoceros. ‘The northern boundary appeared to 
extend outwards as it approached the horizon, or to have a concave 
form. The bright light of Venus did not atlect the zodiacal light 
beyond a distance of 5° or 6’ February 19, at 7» Su, the 
zodiacal light extended to @ ‘Tauri. The brightest part was in the 
triangle formed by the stars s, 4 and ¢ Viscium, and was nearly, if 
not quite, twice as bright as the Milky Way in Monoceros and 
Cepheus., At 8, the breadth of the cone at 42° from the apex 
was estimated to be about 13°. Cloudy weather and moonlight 
have since prevented further observation. 

he position of the apex of the cone of light and its angular dis- 
tance from the sun on the evenings of observation were as tollows: 
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Taking the means of these results, we find that at the epoch 
February 14¢ 34 37™, the apex was 5° 20’ north of the ecliptic, and 
at an angular distance from the sun of 94°°3; or considerably beyond 
the orbit of the earth. 

This great extension of the light merits attention, as occurring 
at a time when the luminous atmosphere of the sun is in a state of 
great activity; and if, as some astronomers suppose, this mysterious 
phenomenon is directly connected with the sun, it may reasonably 
be expected that its extent and brilliance, and possibly also its 
position, will be intiuenced by the agencies which produce the solar 
spots and the coarse mottling of the sun’s disc; and in this view, 
the zodiacal light may be regarded as the immediate exciting cause 
of the unusual disturbances of the earth’s atmosphere, which, as 
Mr. Heelis has very ably shown, generally occur at the times of 
maximum frequency of the solar spots. 

It is generally supposed that the axis of the cone of light lies in 
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the plane of the sun’s equator, bnt at the epoch of the above obser- 
vations a prolongation eastward of the longer axis of the projected 
solar equator would pass to the south of the ecliptic at an angle of 
2° 30’, and would therefore form an angle of more than 7* with 
the apparent axis of the zodiacal light. It may, however, be 
urged that this result is due to the greater visibility of that portion 
of the lenticular mass of light which is nearest to the earth, and 
which, at the epoch of the observations, was on the north side of 
the plane of the ecliptic. 

With respect to the remarkable increase of brightness indicated 
by the observations, I may observe that from the care taken in 
making the comparisons with the Milky Way, and in noting the 
State of the atmosphere at the times of observation, I have no doubt 
of its reality. 

Mr. Long, F.R.A.S., exhibited a sketch of Jupiter, as seen on 
February 29th, at 74 45m Greenwich mean time, showing a small 
dark spot near the middle of the large dark belt, and a curious 
streak or belt below the centre of the disc, lying in a direction very 
considerably inclined to that of the ordinary belts. 

Mr. Williamson exhibited two photographs of the sun, one of 
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(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





RAILWAY BRIDGES. 
Srr,—It is not with the intention of dogmatically advocating the 
tubular in preference to the lattice, or any other system of bridge 
construction, but of briefly reviewing their claims, that I ask your 


| insertion of a few remarks in connection with your recent article 


on railway bridge-girders. That article appears to have been penned 
with no inconsiderable bias in favour of the lattice style of bridge- 
girder; but I am sure you will not be indisposed to make current a 
tew observations from one who rather inclines in the Opposite 
direction—the subject being confessedly of great importance and 
professional interest. 

With regard to the criterion of the merit of any system which 
engineers, in common with the general public, readily accept, viz., that 
of stability and commercial success, it needs no argument to show that 
the competency of any principle of bridge construction cannot be 
impugned by pointing out bad examples, or such as are not in 
accordance with principles considered of the first importance by the 
followers of the particular style in question. 1 have not read the cor- 
respondence connected with the insufliciency of the Spey Viaduct, but 
have been informed by those who appeared to be well acquainted with 
all the circunistances that the weakness of this structure was the result 
simply of insutiicient section, arising apparently from some confu- 
sion of ideas as to the correct function of the covering plates, or those 
for the angle-irons at the central joints. 1 would, therefore, at once 
put on one side any such case as proving nothing, except the very 
obvious truth that the efticiency of any fabric must greatly depend 
upon strict attention to practical details. If we examine, however, 
the large number of plate, box, and tubular beams, now forming at 
so many points the support of both railway and highway, we have 
no reason to be dissatistied with the results afforded by the action 
of time and use, when compared with any other plan of bridge- 
girder. ‘There are, indeed, several examples of the former which 
may safely vie with any other fabrics subserving similar purposes. 

Lhe spaus of the Victoria Bridge, which have recently been tested 
in the most thorough and careful manner, are, to my mind, most 
satisfactory evidence of the superiority of the principle of construc- 
tion as contrasted with other cases in which the ascertained deflec- 
tion, notwithstanding a ditlerence of form, affords a correct indication 
of the comparative resistance to strain. The deflection of the Vic- 
toria tubes, when loaded with 1 ton per lineal foot, amounted to 
é in. at the centre for the 242-ft. spans, and to 1} in. for the central 
330-ft. span—the tubes in all cases rising to their original position 
on the removal of the load. ‘This, it may be noted, is under the 
anticipated amount inferred from calculation, assuming the modulus 
of elasticity as 11,000 tons per square inch, and I think it affords 
sutticient reply to the theory that in such hollow beams, when 11 ft. 
to 18 ft. wide (the Victoria tubes are 16 ft wide), some portions of 
the breadth of top and bottom sections do not probably sustain their 
fair share of the strain. 

It is doubtful whether Mr. Stephenson can be said with propriety 
to have “abandoned” the cellular principle in the Victoria Bridge 
tubes; it would possibly be more correct to say that he did not con- 
sider the extent of span called for any such expedient. It is only 
in very wide spans that a cellular form for the bottom table becomes 
convenient, from the dilliculty of procuring otherwise sufficient sec- 
tional area, without resorting to more than four tiers of plates of 
considerable thickness, to which there are various practical objec- 
tions. The central span of the Victoria Bridge may be considered 
to possess a cellular top, with a great part of the upper plates re- 
moved to facilitate inspection—though there appears to be no insu- 
perable objection to periodical examination and painting when 
required, of such cellular spaces, when the necessity for this inspec- 
tion is considered in the design. 

These ditliculties, however, are shared alike by lattice and plate 
girders, when the lower and upper sections are formed of plates, and 
looking to the distinguishing teature of the latter, viz., the plate-iron 
sides, 1 have as yet met with no reason, beyond that conveyed in 
mere assertion, fur supposing that this speciality involves any in- 
ferior capability of supporting a load, as compared with other forms, 
weight for weight. 1 am aware that many persons assert a prefer- 
ence for the lattice girder, on the ground of its comparative lightness 
for a given span; but I am inclined to think that considerable 
misapprehension prevails as to the real amount saved by that form— 
judging, not from theoretical considerations, but from the invoice 
Weights of materials for a considerable number of girders con- 
structed on both systems. I admit that the appearance of the 
lattice bridge conveys a greater impression of lightness in this 
respect, and also that the actual weight of lattice girders is often 
under that of plate girders constructed for the same load and span; 
but I believe at the same time, and in this also from actual results, 
that this much desired lightness is obtained at the expense of the 
ultimate strength. 

‘Those opposed to this belief are generally addicted to a rather 
hasty consideration of the central portion or “ web” of such girders; 
they treat it as a mere connection, and consider the whole strain at 
every point as adequately resisted by sutlicient top and bottom 
sections. This view, though not leading so far astray in the case of 
a beam supporting a load placed wholly on the centre, is much more 
incorrect with railway bridges exposed to distributed strain. In 
these it can be shown that, although at the centre the horizontal 
forces of tension and compression are sufticient for support, and that 
therefore the sides may there be reduced to a minimum, yet at points 
approaching the bearings the horizontal strains are insuflicient, 
necessitating the exertion of a vertical force increasing in direct 
proportion to the distance from the centre—at least one-half of 
which (even if such force be obtained by the shearing resistance of 
excess material in the top and bottom sections) must pass through 
the sides, which, if framed in the jattice form, will certainly “ buckle 
and become distorted near the bearings at an earlier stage than 
plate sides—if there be much ditference in the respective weights. 
rhis, as 1 previously noticed, 1 have had some opportunity of 
verifying experimentally. ‘o show that there need not be mu 
ditierence in this respect, 1 am content to accept the examples you 
have staied ; instead, however, of taking the weight of the sides of 
the Victoria (242 ft. span) tubes at 173 tons, we must take the actual 
weight, viz., 107 tons. ‘This is the weight of the sides of the tubes 
next the abutments, as constructed with all the others at these 
works, and carefully checked both before shipment and in America 
previous to tinal erection,—agreeing very closely with the calculat 
weight. ‘he above includes every part appertaining to the sides 
these tubes, 206 ft. in length, such as stiffening plates and 
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on the bearings, &c. You do not mention whether the equal length 
of the sides of the Boyne Viaduct, weighing 91 tons, is taken near 
the bearings, or at the centre of the span; but even on the most un- 
favourable supposition, the excess of weight in the plates is about 
17 per cent. above the lattice arrangement, instead of about 90 per 
cent., as might be inferred from your tigures. I must not omit in 
fairness, however, to notice a point in support of your position, which 
seems to have been neglected, viz., that the Boyne Viaduct supports 
a double roadway, while the Victoria tubes carry single line only. 
I must leave others to say what increase of weight would be required 
in the plate sides to enable the Victoria tubes, with adequate top and 
bottem sections, to resist the contingent strain from a double line. 
My notion is, that, with # different arrangement of the plates, a very 
trifling increase of weight would suffice; and I cannot see the prac- 
tical force of the difficulty to which you allude, in fining down the 
sections either towards the centre of the sides or ends of the tables 
resisting the horizontal strains. 

The next point of importance is the relative cost of each class of 
girder, and I must confess myself at a loss to understand on what 
principle you can believe the lattice girder “ considerably cheaper 
weight for weight” than the plate or box-beams. I do not imagine 
that any manufacturer accustomed to keep exact accounts of com- 
parative detailed cost will contirm this view. There is considerable 
reluctance in many quarters to make public any details of this 
nature; and the keen competition prevailing in this, as in most 
other branches of mechanical engineering, tends to promote and 
perpetuate this feeling of exclusiveness. No one, in short, likes to 
show his neighbour to what point in price he can afiord to be “ cut 
down.” I do not feel at liberty to enter into details of cost afforded 
by the construction of most kinds of wrought-iron girder now used, 
inasmuch as such acquaintance with this point as 1 possess may be 
considered at present the property of others; but 1 have no hesita- 
tion in affirming my personal readiness to undertake the construction 
of ordinary box-girders at £1 per ton less weight for weight than 
that of any form of lattice girder with which I am acquainted, 
although the bars forming the diagonal braces can be obtained at 
certainly 25s. per ton less than plates. The fact is, however, that 
whereas a correct system of construction for plate, box, or tubular 
beams, involves only the most simple and straightforward work 
after the requisite preliminary arrangements are made, there is no 
certainty of correctness in most cases of lattice work unless the 
whole span be regularly erected, and even many of the bars marked 
for drilling and punching when first fitted into place. There is also 
generally a great deal more setting in swage-blocks and bending 
connected with lattice bridges, not to speak of forgings required in 
the more complicated kinds. On the other hand, with a good 
system, a tubular girder need not be erected at all on the place 
of manufacture—in fact, by far the greater portion of the 
Victoria tubes were shipped from Birkenhead without having been 
so erected, and the accuracy of the work may be inferred from the 
fact that the central span was built on the piers, completely rivetted 
up, and the supports knocked away, in eight weeks from the delivery 
of the materials at Montreal. I cannot recognise the general 
adoption of the lattice girder by German or Swiss engineers as 
affording incontestable evidence of its superiority. No doubt 
economy is, as you remark, “ especially considered” by these 
gentlemen: I give them every credit for unquestionable avidity in 
the matter of “low quotations.” But I feel assured that many 
manufacturers who have had to deal with continental orders can 
bear me out in asserting that especial consideration is also bestowed 
upon numberless trifling minutis, while matters of real practical 
importance are sometimes overlooked; and I am induced to explain 
the preference for trellis work, which [ allow exists on the continent, 
not only by its more light and elegant appearance, but on the hypo- 
thesis that it more suitably affords the inspecting engineer, well 
versed in all the formule of some “ Ecole Polytechnique,” an 
opportunity of determining the precise strain on each individual 
tension bar and strut, and insisting, with professional tenacity, upon 
working in his dimensions to the fractional part of a millimétre. 

With respect to the tesi by deflection, I agree that structures 
erected upon different principl.s of stability, such as the true girder 
or beam and the suspension bridge, cannot be fairly compared by 
reference to it. It is obvious, however, that the lattice or plate 
girder are species of the same “ genus,” and that as deflection with 
both can oly occur by the actual elongation or compression of the 
materials, the deflection test will mark, with sufficient accuracy, the 
relative merits of each. In bridges dependant to any extent on the 
support derived from suspended chains, and where, consequently, the 
mere distribution of load, by altering the form of the catenary 
curve of equilibrium, will produce detiection, the data derived cannot 
obviously be compared with those observed in the case of rigid 
beams. 

The Niagara Bridge, to which you have referred, is undoubtedly a 
very fine work, though I hardly think it can have the credit of 
bearing a “heavy” highway and railway traffic. I saw nothing 
heavier on the lower roadway during several inspections than light 
country carts, perhaps two at a time; and no amount of railway 
traffic can well be considered heavy, as affecting a bridge, when the 
speed of all trains is restricted to five miles perhour. An intimation 
existed at the time of my visit, conspicuously fixed at each end, 
limiting the speed in all cases to the above rate. This may have 
been since removed, but at that time I had many opportunities of 
observing that the rule was rigidly enforced. In conclusion I may 
add, an examination of a large number of the designs and specifica- 
tions of bridges required, both in this country and abroad, during 
the last few years, leads me to conclude that the plate-girder system 
continues to receive on the whole a fair share of professional favour. 
Designs supplied from these works have been for the most part of 
this description; but that no one form has yet met with decidedly 
general approval may be inferred from examination of the different 
plans daily emanating from the Westminster authorities. 

I have a strong conviction that a comparison of such, ostensibly 
prepared for a common purpose, would exhibit a difference of design 
in every single case—not, perhaps, generic, for one cannot well be 
original every day without incurring great risk, but at all events 
sufficing to cause alteration in the estimated cost. 

I hope that you can afford space for the above, and that it may 
lead to further consideration of the subject. 

Canada Works, Birkenhead, 
; March 14th, 1860. 


A. ALEXANDER, M.A. 





MOMENTUM OF MOVING BODIES. 


Srr,—In the letter in Tue ENGINEER of last week, on the ‘‘ Momen- 
tum of Moving Bodies,” your correspondent, ‘“ R. W.,” does not 
appear to be aware that he is raising a question which has been dis- 
cussed with much keenness—not to say acrimony—during a consi- 
derable part of the latter half of the eighteenth century. I have 
not an opportunity of referring to any of the few works in which 
this subject is noticed; but 1 think “R. W.” is mistaken in con- 
sidering that our engineers commit an error in assuming the mo- 
mentum of a moving body to be proportionate to the mass, 
multiplied by the velocity. 

We continually find, in the pages of our mechanical periodicals, 
some one going over this very beaten track; this is probably at- 
tributable to the fact that there is an almost total absence in our 
works on mechanics of a distinct statement of the seeming contra- 
dictions presented in considering this subject, and to the great neg- 
lect of strict definition in the terms employed. This section of 
theoretical mechanics has been encumbered with a great amount 
of needless argument from the latter source. just as in the very dif- 
ferent path of (purely) philosophical discussion, interminable misun- 
derstandings have resulted from a loose application of the single word 
“idea.” Should any of your readers interested in this matter have 
access to the volumes of the ‘‘ Encyclopedia Britannica,” they will 
find, in the preliminary dissertation on mechanics by Playfair, an 
interesting and, I need not add, most agreeably written examination 
of these points. It is more than adozen years since | read that 
article, but am sure that those who can refer to it will derive both 
pleasure and profit from its 
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The fact has, indeed, been noted by our generally known mechani- 
cal writers, though they never stop (so far as I am aware) to explain 
the “why and wherefore,” that such differences of opinion as have 
arisen respecting the force of moving bodies may be referred to in- 
correctness of definition, and that such opinions are not, in reality, 
at variance with one another. There are, in truth, few terms which 
admit of more vague and indefinite application than that of “ force.” 
It is broadly deiined as that influence which causes or prevents 
motion; but there are so many different manifestations in nature of 
the working of that influence, that great confusion has been occa- 
sioned in estimating its amount, from considering the physical 
changes produced by its action in different classes of phenomena, 
without attending to any standard or common measure with which 
such changes may all be compared. This dispute about momentum 
is caused by neglecting to agree, in the first place, upon the method 
to be adopted in measuring force. Now as “force” is that influence 


which produces motion, two methods obviously present themselves ; | 


they are both correct for large sections of phenomena resulting from 
its application, and yet, as they are based upon different principles 
of measurement, they atford different, though not contradictory, 
results ; and the question as to the force of moving bodies, varying 
as the velocity simply, or as the square of the velocity, arises from a 
different standard of measurement being adopted by the parties 
urging these views. 

The first method of measurement naturally suggesting itself is to 
ascertain the amount of velocity in a given time which the force to 
be measured can produce in a given mass. This is clearly a just 
and correct principle. The only evidence we possess of the actual 
existence of force is the effect upon this standard mass in causing 
motion, and the velocity acquired in a given time, or “ acceleration,” 
as it is sometimes termed, will obviously vary in direct proportion 
with the intensity of the force. We therefore see that force can be 
measured by the “quantity of motion” (mass X velocity) it is 
capable of producing in a given time, and in all questions 
referring to velocities produced by force, this principle of com- 
putation must be employed. As the above mass X velocity, 
or “quantity of motion,” is what our mechanical writers gene- 
rally understand by “momentum,” our engineers are correct in 
assuming that the momentum inherent in a moving body varies 
jointly with the mass and velocity, though probably not a few of 
our “ practical” men do so without any profound appreciation of 
the theory; but we must carefully avoid confusing this momertum 
with the force of impact, as is too frequently done—which last effect 
refers to another and equally correct method of estimation. It is 
evident that, instead of measuring the force by the velocity it is 
capable of producing in a given mass, we may ascertain the space 
through which it can overcome a given resistance, and su) posing 
this resistance to be furnished by a medium to which the force is 
applied; this, in fact, amounts to determining the force of impact. 
It is obvious that this is also a fair method of computing the force 
stored up in a moving body; if such force be doubled, it will 
obviously penetrate to a double extent through any uniformly 
opposing medium, and so on; but when forces are compared on this 
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principle, we find that their amount varies as the square of the | 
velocity. Strictly speaking, the first method is the more correct of 


the two, inasmuch as it takes note of the time consumed in doing 
certain work; it therefore corresponds with “labouring force,” and 
the amount of such force in a moving body varies as the velocity 
simply ; while the second method, based upon the square of the 
velocity, takes no note of time, but considers simply the whole amount 
of mechanical energy inherent in the moving body, and thus corre- 
sponds with what is usually termed vis viva. The question may be 
illustrated by actual moving forces. Suppose 1 Ib. to fall a distance 
of 4 ft., and 4 Ib. to fall through a height of 1 ft., a certain amount 


of force may then be obtained from each of these moving bodies, | 





which we will name A and B respectively. The ratio of the velocity of | 
the force A to that of the force Bis obviously = 2: 1; and therefore, | 
taking the first method of estimating force, we assert that force | 


A: force B = 2 X 1lb.: 1 X 4 Ib. = 1:2, te, Ais one-half of B. 
On the other hand, using the second method of computation, we 


state that force A: force B =1 Ib. X 4 ft.: 4 lb. X 1 ft. = velo- | 


city 22 x ‘1 Ib. : velocity 12 X 4 Ib, = 4: 4, ie., both forces are 
equal. We conclude from this that if the forces inherent in the 
moving bodies A and B are to be measured by their capability of pro- 
ducing motion, momentum, or imparting velocity to a given mass, 
A is one-half B; but that, if we estimate the force of each by the 


distance through which they will overcome another uniformly | 


opposing force, then they are equal. 
We may also observe that, in strictness, the first method is the 
more correct of the two, inasmuch as it estimates the force in the 


manner which we adopt when we buy or sell power, ie., it takes | 


cognisance of time. If we do not consider this element in estimat- 
ing force, then, undoubtedly, a mouse may be considered as powerful 
as a horse, for we know that (theoretically, and neglecting friction) 


by interposing a sufficient train of gearing between the point of 


application and the point of delivery of the power applied, a mouse 
will raise as great a weight as a horse; when, however, we take the 
time occupied in each case, the correct relation becomes at once 
apparent. We, therefore, say that strictly the force of A may be 


more correctly reckoned as one-half of B than as equal to it, for | 


although, no doubt, the total amount of mechanical energy is the 
same in each, yet with A there has been twice as much time occupied 
in accumulating it as in the case of B (a body falling four times the 
height in twice the time); and, therefore, though using the second 
method, if we allow for time, the ratio is altered to #:4 = 1:2; 
thus making allowance for the time occupied in doing the work, the 
“labouring force ” = one-half the vis viva. ‘“R. W.” will note that 
in the example he has given, although it requires 100 times more 
force to raise 10 Ib. 1,608} ft. than to raise it 16; ft., the time 
occupied in the elevation to the greater height is also 10 times 
greater, and consequently the “momentum” is as py? = 10, 
although the energy or force of impact is as 102 = 100, With 
respect to the force with which people falling reach the ground, 
Dr. Lardner is not the only writer who has endeavoured to account 
for the disproportionately small amount of injury sometimes sus- 
tained from a great height of fall. It seems natural, at first sight, 
to imagine that, as a fourfold height produces only a double velocity, 
the tendency to injury will only be doubled, but as the amount of 
mechanical energy involuntarily expended upon the ground, the 
reaction of which causes damage to life and limb, undoubtedly is 
fourfold for a quadrupled height, I believe the various cases that 
have been noticed, in which the injury received was much less than 
might have been anticipated from the height, may be more correctly 
explained by assuming that the resistance of the atmosphere deprives 
any falling body of a greater proportion of mechanical energy at 
high than at low velocities. In fact, we know that all bodies falling 
through any medium arrive sooner or later, by its resistance, at a 
terminal velocity which is never exceeded, however much the 
height of fall may be increased. A. ALEXANDER, M.A. 
anada Works, Birkenhead, March 12th, 1860. 


MARINE TELEGRAPHY. 


Sr1r,—I was expecting that my proposition of surface cables would, 
from its apparent importance, have been subjected in last ENGINEER 
to the criticism of some one or other of your many scientilic and 
Seppe readers and correspondents connected with telegraphy. 
3ut nothing of the kind has happened; and it may, therefore, be 
inferred that they know of no reason why the course proposed should 
not be adopted. Itis very satisfactory if this be the case, and it 
can scarcely be deemed to be otherwise, for their silence cannot be 
attributed to ignorance in the matter; and it is not to be imagined 
that it is to be attributed to mere aversion to novelty, when the 
novelty proposed has all the appearance of being capable of being 
made extremely useful; and as little is it to be attributed to mental 
indolence, when we recollect the keen and lengthy discussions that 
have often enlivened and occasionally darkened your columns 
about “Induction,” “‘ Thick wires versus thin wires,” “ Gutta-percha 
versus india-rubber,” &c. &c. Sometimes it was difficult to appre- 
hend the reasonings and the results in these discussions, owing to 





the ill-understood nature of the subjects involved; but this, it is 
submitted, cannot be held to be the case here. Whether cables can 
be made so as to be suspendible a short distance below the surface 
of the sea by means of buoys—is a question easy to understand, and 
one would think not very difficult to answer by those conversant 
with the making of them. The conditions are that they be of the 
same specitic gravity with sea-water, when they each contain one or 
more wires, and capable of resisting a pressure of from 10 Ib. to 50 1b 
per square inch. ‘There seems (with reference to what has been 
stated in my previous communications) to be little difficulty in the 
matter ; only it would be desirable were some one connected with the 
making of telegraphic cables to give his opinion on the point. In 
the meantime there is too much reason for doubting whether deeply- 
sunk cables will ever be of any permanence in their working. It 
now appears that a section of the Red Sea cable has ceased to work. 
I venture to say that were that cable a surface one, acting, as it 
of course would be made to act, under the peculiarly favourable 
conditions implied in its being so, no interruption of the communi- 
cation would happen. 

A cable of the kind proposed could be first made and tried on the 
small scale—such as across the Mersey—where it would, it is thought, 
be more out of the way of danger from anchors than the present 
kind has been found to be, as it would not lie on @ hard bottom, 
but would be suspended in the much more yielding water, and its 
line would be clearly indicated by the buoys used in suspending it. 

Edinburgh, March 13th, 1860. Kk. 





A QUESTION IN PHYSICS, 

Sir,—There exists in nature a foree—well known, and of the greatest 
moment to a large portion of locomotive beings—which bears some 
analogy to inertia; but is constant in its effect, and is exerted only 
at the surface of bodies in contact. It is this force which prevents 
that of gravity from taking etlect when we place a polished plate of 
iron or other substance upon an inclined plane at a certain angle 
with the plane of the horizon. When this angle is increased to a 
degree which varies with different substances, the force in question 
will ultimately be overcome, and the plate will slide upon the 
inclined plane, with the production of some amount of friction 
between the surfaces in contact. The conditions under which this 
etlect of gravity takes place have been carefully studied and de- 
scribed, and the angle at which it occurs with various bodies has 
becn noted. 

But what is the restraining force? What name has been given to 
it? Has it ever been acknowledged as a special and distinct force, 
or has it been confounded with other causes, and merged into other 
etlects? Perhaps some among your readers may enlightea me upon 
this subject. , 

By some authors the force in question appears to be alluded to 
under the misnomer of friction, The foregoiy questions have been 
repeatedly answered by the assurance hat this force goes by the 
name of friction. Is not this application of the term a serious and 
not uncommon blunder, a mistuke which must be rectified before we 
can hope to attain any detinite ideas sc-pecting the agencies involved 
in our present subject matter? | his instance we cannot even 
say that the sdihe name has been gi.«n to cause and effect Friction 
may be considered, theoreticaily, either as the resolution of this 
force, or as the effect of a counteracting force, ut it appears 
sufliciently evident that the term friction, applied to the foree which 
causes bodies to remain at rest, must be wrou.ly applied to au elect 
of motion, and vice versd, 


The force which retains bodies with flat suri ices upon an inclined 
plane has sometimes been confounded with coliesiou. It, however, 
essentially ditters from the latter in acting as a* retaining agency” 
in one direction only. Cohesion, which, generally speaking, “is 


exerted between the particles of one and the same body, would offer 
a resistance to the upward motion of the plate reposing upon an 
inclined plane. Where cohesion only is overcome there is no fric- 
tion. When the cohesive force is counteracted to a certain degree, 
in bodies which are not brittle, motion oceurs without the complete 
disjunction of adjacent particles, This is not the case when the 
plane surface oi a body is moved upon another surface. 

A more reasonable explanation of the nature of the force to which 
I allude than that offered by those who misapply the above-mentioned 
terms is that of the interpenetration of particles. According to this 
view, surfaces in contact are retained from moving one upon another 
by their minute irregularities, the vertical portions of which oppose 
the resistance to movement. As a complete explanation of all the 
phenomena which have been referred to the action of a force to which 
hitherto no name has been given, this view, however worthy of 
consideration as an element in some of these phenomena, appears 
unsatisfactory. The hypothesis which would admit of this explana- 
tion would lead to conclusions at variance with known facts, and 
forming, therefore, a reductio ad absurdum. Friction would be 
merely the abrasion of particles, and the resistance to friction would 
be in the ratio of this abrasion, in a substance o! given hardness and 
tenacity. But a great amount of friction may occur without dis- 
integration or abrasion. A well polished surface may offer more 
resistance to the motion of a similar surface placed upon it than 
would a more imperfect and irregular plane. A silk handkerchief 
and a rod of glass produce friction when the latter is rubbed with 
the former, but with no appreciable abrasion of either material. 
lt is a problem of some interest to ascertain, by any means in our 
power, whether the production of electricity by means of the silk 
and glass can be traced to a peculiar abrasive action, causing 
molecular disturbance, or to the resolution of a force, the nature of 
which has been so imperfectly apprehended that, as far as 1 can 
perceive, it has never received a detinite appellation. 

Desmonp G. Frrz Geran. 








DUNN’S ENDLESS CHAIN PUMPS AND 
PROPELLERS. 
PATENT DATED 91TH AuGusT, 1859. 


Fic. 1 is an elevation, partly in section, of improvements in the 
construction of endless chain pumps, the invention of Thomas Dunn, 
of Manchester. a, a, are the links of an endless chain, to which are 
fixed the balls or cylinders a!. The endless chain passes around 
the drums 6 and 6!, the former of which is turned round by steam 
or other power, applied by a strap to the pulley c, on the shaft c', to 
which is fixed the pinion c*, gearing into the wheel 4? on the axle of 
the drum 8, or in any other convenient manner; or the drum 6 may 
be turned by manual labour. dis a pipe or tube within which one 
side of the endless chain works; this pipe or tube is rather larger 
than the balls or cylinders a!, and the lower end is open to admit 
the water to be raised, while the upper end is furnished with a cis- 
ter. or trough e, to which is jointed the discharge pipe e'. When 
this machinery is at work the chain moves in the direction of the 
arrow, and the balls or cylinders on the ascending side of the chain 
raise the water into the cistern e, from whence it flows through the 
pipe el, the descending part of the chain assisting by its gravity the 
ascending water, and the other part of the chain, as in endless chain 
pumps of the usual construction. The endless chain may work in a 
vertical instead of a diagonal position, if preferred, as shown in Fig. 
1+, in which similar letters of reference are placed upon correspond- 
ing parts. In this view the balis a! are strung upon a common link 
chain or cord, and a washer of vulcanised india-rubber or other 
suitable material is placed between the balls; the drum 6 is turned 
round by hand or otherwise, and in so doing the tuid in the cist rn 
e* is raised through the pipe d into the chamber e, from whence it 
is discharged through the pipe e!. This pump is particularly appli- 
cable for raising liquid manure, or for egfeclend ¢r other purposes 
where valves are objectionable. Fig. 2 is an elevation of a ves 

to which the improved endless chain propeller is applied. The pro- 
peller consists of an endless chain made of the links a, to which 
the balls or cylinders a‘ are connected; the propeller is carried over 
the two drums 4 and 6', the former of which is turned reund by an 
oscillating steam engine, partly shown in dotted lines at 6%, or by 
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any other suitable description of steam engine. In front of the vessel 
is placed the roller f, the object of which is to protect the propeller, 
and for the vessel to be rolled forward upon in shallow water or on 
banks. 

Fig. 3 is an elevation of another vessel to which the endless chain 
propeller is applied. In this instance the propeller is placed at the 
stern of the vessel, and pte jects rather more beyond the rudder than 
the one shown in Fig. 2 ‘he rollers 7! are also placed nearer the 
keel than the one marked Jin Fig. 2. 

Fig. 4 is a sectional elevation of part of the improved machinery 
or apparatus for regulating the flow of liquids. g is a pipe which is 
to be placed in a cistern containing water or other liquid, as shown 
in Fig. 5, or in any other vessel containing liquid, the te vel of which 
is to be regulated. The pipe g is furnished below with a valve h, to 
which is attached the spindle Al, passing above through a stufting 
box or guide. The float i fits freely on the spindle A', which has 
two keys 42 and A passing through it; to the top of the spindle Al 
is fixed the pointer A4, and to the lid of the pipe ¢ is tixed the 
graduated ies g'. the spindle Al is counterbalanced by the weight 
J. fixed to the lever j!, the extremity of which fits in a groove in the 
spindle fi. The mode of operation is as follows: when the level of 
the water exceeds the required limit, the ball or float i is raised (by 
the water entering through holes g? in the lower part of the pipe ¢) 
and coming against the key A®, lifts the spindle A‘, and with it the 
valve h, thereby allowing a portion of the water to flow off until 
the level is lowered sufficiently to allow the valve A to close, This 
apparatus may also be used to let off water from steam pipes. When 
used for this purpose the holes g? must be closed, and the branch 
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pipe gs, shown in dotted lines, must be attached to the pipe g, for 
connecting it to the end of the steam pipes. 
Fig. 5 is a section of a cistern to which two other modifications of 


the improved apparatus for regulating the level and flow of fluids | 


are applied. & is a valve, the spindle of which is weighted by the 


lever. This valve fits on a suitable seating in the pipe m, att: iched | 


to the lower part of the cistern m!. The valve & is weighted, ac- 
cording to the column of water or other fluid in the cistern. When 
the pressure of the tiuid is sufficiently great to raise the valve 4, the 


fluid will flow off through the valve until the pressure is reduced to | 


that due to the level required. The flap valve n at the right-hand 
side of the cistern is weighted by the ball m1, which is adjustable on 
the bar ng, and this valve acts in the same manner as the valve 4, 
abeve described. 

Fig. 6 is an elevation of another part of the improvements in 
machinery for elevating fluids. Fig. 7 is a plan of the same. ois 
the pump barrel, which is moved to and fro on the stationary pipes 
pandg. The feed valve pi and q! receive the water or other fluid 
to be pumped through the suction pipe r, and the discharge valves 
ped q? deliver the fluid through the branch piper’. When the 
pump barrel 0 is moving in the direction of the arrow, the fe ed 
valve q! opens to admit ‘the fluid, while the discharge valve p? is 
forced open to deliver it, and when the pump barrel moves in the 
opposite direction the action of the valves is reversed, that is to say, 
the fluid enters at p', and is discharged at g®. The requisite to and 
fro motion may be given to the barrel 0 by any suitable machinery, 
or direct by the steam engine shown at ¢, the piston rod of which is 
attached to the centre partition of the pump barrel 0, which is fur- 
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nished with trunnions for the side rods ¢!, which are connected to 
| the cranks #2, fixed to the crank shaft @. This shaft has a fly wheel 
| and eccentric to work the slide valve of the steam engine, as shown. 
| Fig. 8 is an elevation in section of a modification of the improved 
| double-acting pump. In this view the pump barrel o is moved to 
and fro by the piston rod o! in a similar manner to that shown in 
Fig. 6, or by any suitable reciprocating motion. The feed and dis- 
charge valves are similar to those shown in Fig. 6, and are marked 
with corresponding letters of reference. The tiuid is delivered 
through the pipe r. 

Fig. 9 is another modification of the improved pump. In this 
| arrangement the pump barrel o may be placed in a vertical or dia- 
gonal position instead of horizontally, as shown in Figs. 6, 7, and 8. 
|The valve w is placed in the partition of the pump barrel ; when 
the pump barrel is rising, the fluid enters through the feed valve w), 
and in descending the fluid passes through the valve w, and at the 
next upward stroke of the pump barrel the fluid above the valve w 
is forced through the discharge valve w? into the off-pipe. 





Locomotive Bor.er Expiosion.—As the down goods train was 
shunting into the goods station at Totnes, at 12.50 p.m., on Tuesday, 
the boiler of the engine Tornado exploded, and blew the driver, 
Amos Hall, into the air, causing instant death. The stoker, Richard 
Rice, who was en the engine also was seriously injured, and @ por- 
tion of the building was thrown down. Captain Tyler, Inspector 
for the Board of Trade, examined the engine and station shortly 

' after the accid2nt. 


MancH 16, 1860. 
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TO ¢ CORRESPONDENTS. 


*,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

D. C.— We will endeavour to ascertain in time for next week. 

N. D. Y. will please refer to the notice standing at the head of this column. F 

J. R. R. (Ipswich. }—// you will send to Mr. Weale fora catalogue of his 
Rudimentary Series you will find the title of such a work. 

C. T. (Deal.)—A 4-ft, boiler, made of §-in. plates of good quality, would safely 
bear 150 lb, pressure per square inch. The advantage of steel would be that 
a thickness of } in. would give about the same strength as §-in, iron, ‘ 

Enquirer.—The patent for the fish-joint expires in May, 1861. Mr. W. Bridges 
Adams ia the patentee. The originality of the invention is by no means esta- 
Dlished, and we believe the present holders of the patent have never attempted to 
bring suits for infringement upon it, but ouly upon other patents, for certain 
special modifications of the fish-joint. 

Pencit.—Find the capacity of the column of water ; and, if obtained in cubic 
Jet, multiply by 62:5, or, if in cubic inches, by 036, for the weight in pounds, 
Your 18-in, cylinder, with 351b. steam, would not raise water through two 
pwmps of 12 in, each, to a height of 180 ft. each, each pump making one stroke 
to two of the engine, The pressure of steam would about balance the weight 
of the water, but there would be no surplus power for overcoming the friction 
of the machinery. From 40 lb, to45 lb. steam ought to do the work, or a 20-in, 
cylinder engine would do with 351b. You could not work expansively, how- 
ever, unless you had a@ larger cylinder or a higher pressure of steam. 


STEAM BLAST IN FACTORY CHIMNEYs. 
(To the Editor of The Engineer.) 
Srr,—Can you, or any of your readers, inform me whether or not a common 
factory chimney in the length of time would suffer any injury by blowing 
part or the whole of the exhaust steam, say at 8 lb. pressure, through it, and 
whether, if such be the case, a sheet-iron funnel could be employed with same 
economy, comparing both in respect of first cost and time of lasting ? 
20, Princess-street, St. Clement’s, Ipswich, March 3rd, 1860. 


WASTE IN IRON MELTING. 
(To the Editor of The Engineer.) 
Srr,—Can you inform me what weight per ton may be considered to be the 
average waste in melting Scotch pigs for ordinary foundry castings? I 
allude to clear waste arising from the admixture of sand and other substances 
which cannot be melted up again. 

The object 1 have in view is to be able to keep a stock account of pig-iron, 
by means of the weight purchased and the castings produced, without the 
necessity of weighing up the pigs on hand at any given time. T. MI 

Feb, 28th, 1860. 


STABILITY OF VESSELS. 
(To the Editor of The Bngineer.) 
Six,—In Tue Enetnger, of March 2nd, the following is among the “‘ Notes 
and Memoranda:”— “A semicircular form gives the least friction for the 
bottom of a vessel of a given disp t triangular form has the most 
stability.” With reference to the latter sentence, can you, or any of your 
correspondents, give the relative stabilities of two prismatic vessels, the one 
with a rectangular and the other with a triangular imme: section, under 
the following conditions, their lengths being in all cases the same :—1. Beam 
and displacement being equal; 2. Draught of water and displacement being 
equal; 3. Beam and draught of water being equal. Without these conditions 
being clearly understood, I do not see how a comparison can be made between 
the two, J. W. 
Neweastle-on-Tyne, March 5th, 1860. 


LOCOMOTIVES IN CANADA. 
(To the Editor of The Engineer.) 
Str,—I notice in your impression of the 9th inst. an article referring toa 
banquet given in Hamilton, Canada West, on the completion of the first loco- 
motive engine ever constructed at Hamilton. As this announcement may 
tend to give an erroneous impression in England, allow me, through the 
medium of your columns, to state that although the engine referred to is 
perhaps the first and only one ever constructed at the works of the Great 
Western of Canada, several of the best engines now running on the Grand 
Trunk, as likewise two running on the Great Western itself, were built 
entirely at Hamilton ; this I know, residing there at the time, and having 
made the eur part of the working drawings myself for their construction. 
Canada Works, Birkenhead, March 14th, 1860. E, M. 


NEW MODE OF PROPULSION. 
(To the Editor of The Engineer.) 


Sir,—1. I saw it stated somewhere lately that an engine was being made to 
drive the screw of a small vessel in which the moving power was to be the 
elastic force of strong india-rubber bands. Can you inform me where I can 
see a description and sketch of the engine? If you cannot, perhaps some of 
your correspondents could give a description of how the bands should be 
arranged in order to give a rotatory motion to a shaft. 

2. In the Times of the 1st inst., Mr. Whitworth says his guns are made of 
homogeneous iron. Can you inform me how the metalis made? An answer 
to the above in your next paper will much oblige. ALN. F. 

We do not know how Mr, Whitworth’s homogeneous iron is made, but such irons 
can be made by cutting wrought-iron into scrap and melting it with fluxes, like 
black oxide of manganese and common salt, By adding prussiate of potash 
end sal ammoniac, a strong steel is made, but the melting pots are rapidly 
destroyed. } _ 





THE COAL SUPPLY. 
(To the Editor of The Bngineer.) 
Sir,—I make a practice of entering a few facts in my memorandum-book 
from Tue ENGINEER. Last week | find one as follows:—“ It is estimated 
that the coal-fields of the United Kingdom will supply an annual consump- 
tion of 70,000,000 tons for 700 years from the present time.” —ENGingER, 2nd 
March, 1860, 

In this week’s Enainzer I find that the area of the English coal-fields 
equals 4,346 square miles, and the annual produce equals 57,300,000 tons, at 
which rate they would last 4,000 years, afterwards reduced to 3,000. This is 
immediately followed by a calculation by Mr. D. T. Ansted, in which he 
states that the area of the English coal-fields equals 6,000 square miles; and, 
estimating the present consumption at 80,000,000 tons a year, he concludes 
that they would be exhausted in 350 years! 

This is rather bewildering to ordinary readers, and if such statements are 
put forth by either engineers or geologists, they are ill calculated to produce 
confidence in scientific deductions. J. L. 

12th March, 1860. od 

MINE PUMPS, 

(To the Editor of The Bugineer.) 
Six,—Can any of your correspondents inform me if the principle of a double 
cylinder direct-acting pumping engine has ever been tried for amine? In 
our neighbourhood a single cylinder engine has just been fixed over a pit, and 
it answers admirably ; but it has one or two disadvantages which would be 
done away by having two cylinders, provided they can be got to work to- 
ney Pg if one went faster than the other, the friction would cause it to 

a failure. I have heard that there is one in use somewhere, and should be 
glad to know how it answers and where it is. 

The advantages of two cylinders would be that they would stand on solid 
— instead of over the pit. The foundation would therefore be better. 

he ventilation would not be impeded, nor the sight of the engineman who 
drives the dfawing engine, who would be able to see the cages between the 
cylinders; and last, but not least, the es could be sunk with one, because 
the crossbar between the cylinders would not intertere with drawing the rods 
as a cylinder would, and a lifting pump might be used, whereas single 
cylinders can only be thus used for force-pumps. 

Any information on the subject through the medium of your journal will 
oblige. G. H.L. 





MEETING NEXT WEEK. 
IxstiTUTION OF CIviL ENGiNEERS.—Tuesday, March 20th, at 8 p-m., Con- 
tinued discussion upon Mr. Longridge’s Paper ‘*On the Construction of 
Artillery and other Vesse!s to resist great Internal Pressure.” 


Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence, The line averages nine words ; 
blocks are charged the same rate for the space they fill, All single advertise. 
ments from the country wust be accompanied by stamps in payment, 

Tue ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or i can, ¥ preferred, be supplied 
direct from the office on the following terms :— 


Half-yearly (including double number), 158. 9d. 


Yearly (including two double numbers), £1 11s. 6d. 
Tf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD Luxton; all other letters and 
communications to be addressed to the Editor of TUR ENGINEER, 163, Strand, 
W.C., London, 
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PARLIAMENTARY ENGINEERING. 


THERE have been loud complaints of the incapacity of 
ordinary law courts to deal with patent cases, and learned 
judges have not only admitted this incapacity, but they 
have also expressed the wish that some competent tribunal 
might be established whereby such cases might be properly 
adjudicated. But if judges and juries are unable to com- 
prehend questions of science and mechanism, it is to be 
doubted if parliamentary committees are better qualified 
to determine issues in engineering. Whilst, in its wisdom, 
Goveri.ment undertakes to determine the public necessity, 
or otherwise, for a given line of railway, what would be 
thought of bringing the bill, to authorise its construction, 
before the whole House, and of subjecting it to a miscel- 
laneous debate and a final division? Placing the whole 
affair in the hands of a committee is, evidently not quite so 
bad as this, but what is gained by committing the destinies 
of an important undertaking to an inquisition at the hands 
of gentlemen who, however well-informed they may gene- 
rally be, are evidently disqualified for investigations of this 
sort? Every line of railway which will pay a fair return 
upon a reasonable cost is a public necessity, but surely no 
parliamentary committee was ever yet able to settle the 
future dividends of a newly-fledged scheme, Wherever 
traffic, either latent or active, exists, sufficient for the support 
of a railway, a railway is certainly required, and it is no 
more the proper function of Parliament to embarrass with 
its clumsy intervention the enterprise which secks to sup- 
ply such a want, than it would be to regulate the number 
of bakers, or butchers, or carters, for the wants of a given 
community. There are, doubtless, many who would 
suppose that Magna Charta had been thrown overboard, 
and that the kingdom was on the high road to ruin, 
if scheming companies were allowed to drive through 
estates and cut up plantations wherever they chose, with 
no other liability than thet of paying the full value, 
if not indeed twice the value, of all the property so 
appropriated. However flattering it may be to the land- 
owner to have all the machinery of Government set to 
work in consideration of his position, it is difficult to see 
wherein he is benefitted by the interposition, whilst it is 
very certain that everybody else concerned in the matter 
must lose. “ Parliamentary expenses,” so called, are esti- 
mated to have amounted to a tax of nearly thirteen 
millions upon the railway enterprise of the kingdom, but 
this is not probably one-fourth of what parliamentary inter- 
ference has cost British railway companies in one way and 
another. Besides the enormous aggregate expenses of 
counsel, plans, and witnesses, and of the army of clerks 
and messengers in their train, the pressure of an opposition 
compels additiona! undertakings and guarantees ; the ex- 
tension and deflection of lines; the construction of addi- 
tional bridges and stations ; the substitution of tunnels for 
open cuttings, viaducts for embankments, and numberless 
other concessions to opponents, who are thus oe 
allowed to dictate where they have perhaps no interest whic 
would not be extinguished by the purchase-money paid for 
their property. There never was a railway scheme against 
which some opposition could not be raised ; and nothing 
but the exigency of public necessity would justify the 
authorisation of such a scheme in the face of such opposi- 
tion, Yet the whole question of public exigency is com- 
prised in the question of financial success ; every railway 
which would be financially successful being necessarily a 
public want. It is here, however, that the instincts of 
capital are superior to - amount of parliamentary in- 
quiry, and it is immeasurably safer in such a case to trust 
the unobstructed action of a body of capitalists than 
the most elaborate decisions of all the legislative bodies in 
existence. If capitalists were allowed to construct rail- 
ways, for example, wherever they liked, subject only to 
a full accountability to the owners of the property which 
they might deem it necessary to appropriate, and on con- 
dition also of giving proper public accommodation, they 
would take care not only to select the best routes, but 
generally such as would afford a fair amount of traffic. It 
is plain enough that if railway enterprise were entirely un- 
restricted in its choice of undertakings, the interests of rail- 
way projectors and the public would be identical. Railways 
would be wanted where—and only where—they would pay ; 
and, asageneral rule, they would be constructed where—and 
only where—they would pay. No one would have any inte- 
rest in constructing a line which would not pay ; and if those 
who,with the utmost freedom of choice, had once made a line 
between any two or more points, had selected the best 
route, they would have little to fear from competition. It 
would serve nobody’s purpose to make a line to divide a 
business which was enough only for one existing line ; 
and we should hardly hear of invasions of “ — ” or 
“district” by rival schemes, for those who had already 
constructed lines in their own districts, would have 
no interest in competing against themselves, and 
capitalists from a distance would be placed at a disadvan- 
tage. In several of the American states “ free railroad 
laws,” as they are called, have been established with good 
results, Under those laws any number of men can con- 
struct railways wherever they like, taking whatever pro- 
perty may be necessary for the purpose on payment of its 
full value, as determined either by agreement or by arbi- 
tration. Very few formalities are involved under this 
system; a deposit of duplicate plans, in the county office 
of each county intersected by the proposed line, is the 
principal condition required. 

One of the many objections to our present mode of 
parliamentary procedure in reference to railway schemes, 
is the embarrassment which it occasions in railway engi- 
neering. It would appear ridiculous if a Committee of the 
House of Commons were to cross-question a physician as 
to the mode in which he would treat a case, even if the 
most vaiuable life in the kingdom were at stake, It would 


be oly absurd to catechise a barrister as to how he 
would conduct a suit, even if millions depended upon the 
result. But gentlemen, innocent of all knowledge of 
engineering, are permitted, or rather required, to put 
all manner of questions to engineers, and are sup to 
form an impartial decision upon the mass of abstruse, 
technical, and often conflicting, testimony given in 
answer. We think no practical man can have read 
the notes of one of these parliamentary inquisitions 
without having been struck with the number of irre- 
lavent interrogatories, and the general want of com- 
prehension on the part of those by whom the inquiry 
was instituted. Upon the fiction of arriving at a correct 
judgment, members of a committee are compelled to ask 
for evidence of which they are unable to judge. They can 
know nothing of the principles or the practice upon which 
a railway location should be determined; they know 
nothing of the conditions which decide the question between 
indirect lines with easy gradients, and straight lines with 
concentrated or mvs A men gradients ; nothing, in short, 
of the engineering aspect of the case before them, And 
in such hands, engineers are especially cautious; they 
wish, as far as possible, to avoid committing themselves, 
and they are thrown upon evasions and generalisations. 
A straightforward engineer, in the hands of a committee, 
must fall back on the oldest orthodox practice ; he must 
avoid innovation as he would defeat, and be content to 
achieve success, and a reputation as “a safe man,” at the 
expense of originality and independent opinion, Other- 
wise he must rely upon his adroitness, if not upon artifice. 
Mr. Brunel could rarely be made to give a direct answer 
to a question put to him by a Parliamentary Commission. 
And yet he never hesitated, and he generally nonplussed 
where he did not choose to satisfy his interrogators. This 
kind of practice could only be carried on successfully by 
particularly shrewd men, or by engineers of great repu- 
tation, Plain George Stephenson nearly broke down under 
it,and had he been compelled to face a few more com- 
mittees, he might’ have gone mad in earnest, as it was 
hinted, on the Liverpool and Manchester examination, 
that he already had. ‘This state of things has always 
operated most unfavourably upon the profession, except 
upon a chosen few of its members, he have acquired 
under it—quite as much perhaps from circumstances as 
from their own talent—a great reputation and influence, 
Anxious projectors, knowing the opposition that awaited 
them, could not afford to seek out and engage modest 
talent, but were compelled, at whatever cost, to go before 
the House of Commons with a great engineering name 
upon their surveys. The few engineers who, under such 
a state of things, had acquired the kind of fame desirable 
for propitiating parliamentary favour, had more work upon 
their hands than would have sufficed for ten times their 
number. George Stephenson, had he been the man to 
have done it, could have coined money by the use of his 
name. ‘The engineer was the exponent of the whole 
scheme, and its success often turned almost entirely —_ 
his evidence. Under such influences, an engineer had to 
rely for success upon qualities which were as distinct from 
his professional acquirements, as the art of haranguing 
crowds at the hustings is distinct from the bnowtelen 
which makes a wise legislator. 

Under this system engineering has lost much of its 
original character. Whatever practical qualifications may 
now be requisite, verbal adroitness, the art of concealing a 
want of information by an assumption of professional im- 
portance, and a careful avoidance of originality, are now 
the principal reliance of engineers, whose duties are 
often of acharacter strongly resembling those of thesolicitor. 
The kind of practice which prevails under such a system is 
as exclusive as political patronage, and it is no more than a 
delusion for a young man, unless backed up by powerful 
connection, to suppose that any knowledge of the principles 
and strict practice of his profession will, of itself, secure 
his professional advancement. ‘There may be golden 
opportunities, it is true, where young men, with no help 
but from their own resources, may establish for themselves 
a brilliant position, bat the experience of the last twenty 
years proves how rare such cases are. Commercial con- 
nection is now the best reliance of the young engineer, 
and he must look mainly to prospective interests in 
contracts, or to concessions from foreign governments, for 
competence. ‘The best professional practice is always likely 
to fall to those who have the best parliamentary reputation ; 
and parliamentary practice requires the possession of 
qualities by no means germane to, and, indeed, only occa- 
sionally combined with those which best fit their possessor 
for the proper discharge of the duties of the civil engineer. 





ROAD-MAKING., 


WE think it would be quite impossible to find any public 
object on which so much money is spent for which there 
is, on the whole, so unsatisfactory a return, as our high- 
ways. It is the fashion now-a-days to decry centralisation, 
and we have just now a crusade getting up against the so- 
called arbitrary doings of the Poor-law Board, And yet 
the contrast between pauper-cost and management, before 
the new Poor-law was introduced, and now, is the best 
exemplification one can furnish of the change needed in 
highway management. With all the outcry against the 
arbitrariness of the Poor-law authorities, it is unquestion- 
able that the new Poor-law, as now administered, more 
perfectly secures the proper treatment of the helpless poor, 
supplies a sounder corrective to the social disease of pauper 
ism, and at the same time effects a greater saving to the 
ratepayer, than would ever have been dreamed of under the 
oid system. The change has demonstrated that our mach- 
prized and much-vaunted local management did the work 
far worse at an expenditure one-fourth greater. Now, in 
addition to the cost of all our turnpike roads, we are spend- 
ing upwards of two millions a year on our highways. The 
cost of our roads as a whole is, therefore, something enor- 
mous. 
We need to go about very little either in town or coun 

to know that the result of all this outlay on highways 1s 
very unsatisfactory. The streets even of many of our 
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wealthy manufacturing towns are paved on the most penny- 
wise system, whilst the streets of many of our villages are 
all but impassable in winter. All this is not owing to a 
false economy, or the dearth of good road materials, so 
much as to the essential ill-working and irresponsibility of 
the system of management. We could name a large manu- 
facturing village within two miles of the finest granite 
quarries in the country, where there is a canal passing the 
mouths of the quarries and the streets in question, and those 
very streets are at this hour all but impassable for mud. 
An inquiry elicited the fact that there was an inattentive 
overseer there this year—a thing that may occur any year, 
as the overseer’s abilities or disposition to do the work are 
not generally known till he is tried. It may be a cherished 
usage thus annually to elect an untried amateur roadmaker 
in each parish, and that amateur to a certainty almost fully 
occupied in his own work, but it certainly does not result 
in good or cheap roads. It is somewhat difficult to under- 
stand how that can be theoretically so good which thus 
proves itself practically bad. 

It must be allowed that highways contrast very badly 
with turnpike roads. These latter are infinitely better 
made and kept. Yet they are disfigured by that hated 
appendage the toll-gate, perhaps the most expensive insti- 
tution to be found in connection even with roads, It is 
alleged on the faith of statistics, whose accuracy we confess 
we have no means of either proving or disproving, that the 
expenses of collecting tolls are more than 50 per cent. of 
the receipts. The outbursts of popular hostility to the 
toll-bars which have occurred with periodical regularity, 
and of which the doings of Rebecca and her daughters 
were perhaps the most prominent type, are significantly 
declarative of the estimation in which they are generally 
held. 

A broad view of the question of roads shows that we 
have now arrived at a period in our social necessities when 
a general assimilation of modes of management, and a con- 
solidation of the separate interests existing, are absolutely 
needful. ‘The first mission of turnpikes is now mente. 
They no longer afford the means of commercial intercourse | 
and social locomotion for which they were originally de- | 
signed, and which gave them their first pre-eminence and 
unquestioned value. When the due arrival of our letters 
depended on the smoothness of the turnpikes, they being 
then the arteries of social circulation, it was of vital con- 
sequence that they should be well kept, and the special 
means that were needed so to keep them were a first ne- 
cessity. But for purposes of this sort they are now com- 
pletely and for ever, as far as we can now judge, super- 
seded by the railroad. Roads that had a hundred coaches 
upon them in those old days are now deserted and grass- 
grown. Any one travelling for the first time along the 
world-famed Holyhead road, whilst he would undoubtedly 
be struck by the excellence of its construction, and the 
picturesqueness as well as fitness of its sweeps over moun- 
tain and valley, would never dream of its original import- 
ance, or of the busy coaching scenes it then displayed. 
Turnpikes have indeed been superseded, and are now fallen 
back to their original uses, or at best can only be distin- 
guished as the most important of our highways. The 
speciality of their management has lost its significancy, 
and soally now means nothing unless it supplies a pattern 
for all highway management. We can hardly wish turn- 
pikes again to revert to parish management, as we should 
not wish their reconversion into puddles. Nor are we 
prepared to advocate the extension of the turnpike system 
to all highways, inasmuch as we think toll-bars are quite 
numerous enough. But there is undoubtedly a great ano- 
maly here that needs reconciliation. 

We can only refer the long existence of this anomalous 
state of things to the absorbing interest connected with the 
creation of our present railways. Now, however, that we 
have spent twenty years in the development of a new 
system of communication, to which the old is a humble | 
subsidiary, it does seem time that our attention was recalled 
to what is of vast secondary importance, though no longer 
of prime moment. We need a broad and judicious assimi- 
lation of our general road management, that shall secure 
comparative efficiency, as much in the present highways as 
in the turnpikes. We need an efficient central oversight 
of some kind or other, that shall secure consistent and 
harmonious working through every ramification of the 
system, and a responsible management circulating to the 
remotest nooks and corners of the land, whose delinquencies 
cannot be screened. We want a ——— that money 
shall not be wasted on ignorant quackery, and local experi- 
ments on modes that have been exploded over and over 
again in more intelligent quarters, but that shall guarantee 
the greatest result that the aggregate experience of road- 
makers can afford for a given outlay, Such a movement 
would carry the quickening influence consequent on easy 
and rapid intercommunication to the remotest corners of 
the land, and give an impulse to general material develop- 
ment tenfold repaying the outlay it would occasicn. It is 
true, unquestionably, that already great ameliorations have 
taken place, through the rapid interchanges of thought 
and fecling brought about by railway communication. The 
tone of many a town, shut up to its own circle beforetime, 
has acquired a health and liberality before unknown. The 
change we advocate would carry the vitality of this new 
quickening to corners where the stagnant quiescence has 
never yet been broken by one answering eddy or a single 
new vital palpitation. 


CLEANSING THE SERPENTINE. 
CoNSIDERABLE evidence has already been taken by the par- 
liamentary commission upon the purification of the Serpen- 
tine. According to much of the evidence that body of 
water does not require purifying at all, inasmuch as 
chemical tests show it to be purer than the drinking-water 
supplied by the Thames companies, But even here chemists | 
do not agree. Mr. Spencer, analytical chemist, analysed 
both the mud and the water last year, and he gives the com- 
mittee to understand that the former is perfectly harmless 
and that the latter has neither taste nor odour. But whilst 





in some of his analyses,—those of the water from the well 


on Duck Island, we believe—he found less than one grain 
of impurity per gallon, Dr. Odling certified to the presence 
of eight. 

The bulk of the evidence, especially that of the engi- 
neers of the leading water companies, has thus far gone 
to show that the water of the Serpentine could not be 
purified, in any proper sense of the word, by filtering, and 
such of the engineers examined as have had experience in 
filtering large quantities of water agree as to the liability of 
filter beds to choke with weeds. Mr. Greaves states that in 
filtering 17,000,000 gallons daily in 12 acres of sand beds 
at the East London Waterworks, the beds become choked 
in three weeks. The cost of cleansing these beds was, 
however, but £10 per acre for the last year. Mr. Greaves 
recommends emptying the lake and making a solid bottom 
whenever it is attempted seriously to cleanse it. Mr. 
Simpson speaks of the floating vegetable matter in the 
Serpentine as presenting the greatest difficulty in the way 
of cleansing it. He believes the water would be much im- 
proved by a system of filtration, and that that would be 
the most economical process which could be adopted, but he 
admits that the water could never be rendered perfectly pure. 
Whilst Mr. Greaves thinks that the introduction of lime 
into the water would prevent the growth of weeds, Mr. 
Simpson states that lime encourages vegetable growths. 
The capacity of the Serpentine is about 60,000,000 gallons, 
and Mr. Simpson states that, in 1856, that quantity of 
water was put into the Kensington basin, and allowed to 
run thence into the lake, notwithstanding which the con- 
dition of the latter was still complained of. Mr. Simpson 
has great fears of the consequences of drawing a large 
supply of water from the well at Duck Island. He appre- 
hends that if 1,000,000 gallons were pumped thence dail 
it would soon become deteriorated by impregnation with 
gas and sewage, and, what is more alarming, he thinks 
the abstraction of so much water from the substrata 
of Westminster and St. James’s would cause the settle- 
ment of the houses in those localities! Surely this 
argument is calculated to put the committee out of 
conceit with Mr. Easton’s pumping scheme, if, indeed, 
the members of the committee have any leaning 
in favour of that scheme. Think of the Westminster 
Palace Hotel being injured, as Mr. Simpson says he believes 
it was, by pumping operations, carried on, perhaps, half a 
mile away; and contemplate the downfall of the houses 
on Carlton-terrace, undermined, as Mr. Simpson is sure 
they would be, by Mr. Easton’s 10-horse power pumping 
apparatus! Whocan say that St. James’s and Buckingham 
Palaces would not be prostrated in the general ruin, which 
might extend, who knows, to Hampstead Heath! We must 
believe, surely, that Mr. Simpson has looked a little too 
far, and that possibly the Joint Stock Westminster Hotel, 
from which such great profits are expected, has other 
sources of weakness than that arising from an abstraction 
of the water in the neighbouring substrata. Mr. Simpson 
suggested that a new bottom could be made in the Ser- 
pentine by placing faggots of brushwood upon the mud, 
and then throwing in a layer of clay and gravel; a mode 
of supporting railways in marshy grounds, for which Mr. 
Simpson could find no example nearer than Holland, but 
one which Mr. Locke did not neglect to inform him was 
adopted on the Liverpool and Manchester Railway. 

Mr. Hawksley states distinctly that the lake, which 
some of the witnesses contend is practically pure now, 
would never be made pure by his filtering apparatus. But, 
in any case, he is sure he would make the water in the 
Serpentine more pure than that in St. James’s Park. The 
former, Mr. Hawksley authoritatively declares, will contain 
twenty-two grains of impurity (per gallon ?), whilst that in 
St. James’s Park, he tells us, contains more than sixty, 
arising, to a great extent, from the cesspool filtration from 
Belgravia and other adjacent localities. Mr. Hawksley, it 
appears, found the water of St. James’s Park to be “in a 


| frightful condition” in July, August, and September last. 
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The public, however, were complaining loudly at that 
time, not of the water in St. James’s Park, but of that in 
the Serpentin«. 

In 1850, before the condition of the Serpentine had 
become a cause of serious complaint, the Chelsea Water 
Company supplied 90,000,000 gallons of water to it, or one 
half more than its own capacity. In 1851, when the Ser- 
pentine was unusually low, the supply was 72,000,000 
gallons, and this was also the supply in 1852. In 1883, 
only 51,000,000 gallons were supplied ; in 1854, 58,000,000 ; 
in 1855, 48,000,000; in 1856, 60,000,000. In 1857, but 
42,000,000 gallons were supplied, and in 1858 but one half 
of this quantity, or 21,000,000 gallons, were supplied. In 
1859, 38,000,000 gallons were supplied, and up to the Ist 
of March, 1860, which is the full year’s supply for this 
year, only 20,000,000 gallons have been let in. These 
facts, supplied by Mr. Simpson, have an important bearing 
upon the question of the condition of the Serpentine. The 
Chelsea Company are now supplying water, as they state, 
at a losing figure, and after the expiration of their con- 
tract in 1862, their charge for large quantities will be 
raised to 6d. per 1,000 gallons, when the Serpentine 
will be likely to obtain less water from the Chelsea Works 
than it now does, 

Mr. Easton gave in evidence a full statement of his plan 
for dealing with the Serpentine, which is as follows :—He 
oo “to increase the depth of the water at the 

<ensington Gardens end of the Serpentine from 1 ft. te 
2 ft., and to 3 ft. 6 in. in the centre, and 2 ft. 6 in. on each 
side, At the lower end, next the cascade, the depth of the 
water to the top of the mud was 11 ft., which he proposed 
to make the permanent depth, and thus give an inclination 
from the upper to the lower end of about 1 in. in 50 ft. 
By that means bathing would be rendered perfectly safe, 
and the waters could be changed oftener. The total 
contents, after a basin was thus formed, would be about 
57,123,000 gallons, which would take 61 days to fill at 
650 gallons per minute—the quantity he proposed to 
deliver from the Government waterworks in Orange-street. 
To form that piece of water about 20,000 cubic yards of 
mud and earth would have to be removed from the 
upper end to a little above and below bridge, and it 
would require from 40,000 to 50,000 yards more to 





equalise the bottom towards the lower end. He further 
proposed to cover the mud with 1 ft. of concrete, 
and the solid earth with 6 in., and the total cost of 
carrying out his works he estimated at £28,000. His 
total estimate for erecting buildings, putting up a steam. 
engine of 30-horse power, three sets of pumps, and 
two boilers, and for laying down 1,500 yards of 15-in, 
pipe from the works to join the 15-in. pipe near the 
circular reservoir on Constitution-hill, which leads to the 
Serpentine, was £5,850. The pumping and filling the 
lakes in St. James’s Park and Buckingham Gardens cost 
during 1858 about £500. He estimated that if the works 
he proposed were put up the expense would only be 450 
a-year, and when the Serpentine had been cleaned out and 
made like the lake in St. James’s Park, he could keep the 
whole supplied for £600 a-year. The present cost of 
supplying the lake in St. James’s Park was £280 1ds. 6d. 
per annum, and the cost of supplying Buckingham 
Gardens fromthe Orange-street works was £169 17s, 8d.” 

We shall watch the inquiry going on, and recur to it 
upon another occasion, 








HORSE RAILWAYS IN LIVERPOOL. 


THE interest with which the proposed system of horse 
railways in Liverpool is now regarded, induced us to give 
place to the report made by Joseph Kincaid, jun., C.E., to 
the Messrs. Busby, of Liverpool, on this subject :— 

In accordance with your request, I have drawn up some remarks 
based on the report which accompanied the plans and estimates for 
your proposed railway, forwarded last month. 

I shall consider the advantages to be derived by you, and by the 
public at large, from the proposed plan, and shall endeavour briefly 
to answer the objections of more or less weight which have been 
urged against the system; the most important of which will, I think, 
be found to be avoided by the special characteristics of the arrange- 
ment we propose. 

The necessity of doing something to relieve the traffic through 
the streets has become so urgent, particularly in large towns like 
London, that many attempts have been made within the last few 
years to mitigate the evil, and, though the adoption of iron rails in 
American cities has proved advantageous in this respect, the various 
interests brought to bear in opposition have prevented the public in 
this country from properly appreciating this and cther advantages. 

Where the traflic is very large in proportion to the width of the 
streets, it has been found absolutely necessary to enforce a system of 
driving in lines as if tramways were laid down; a striking example 
of this may be seen at London Bridge, which is just sufficiently 
wide to allow four vehicles to pass abreast on the roadway; these 
lines are formed by numerous police stationed at the approaches and 
along the bridge, and the whole difficulty is to prevent the breakin; 
up of these lines by the eagerness or recklessness of the severa 
drivers. 

Now the plan we propose will enforce this system as the public 
will voluntarily adopt the advantage of the tramway which neces- 
sitates some attention to regular driving. As far as the omnibuses 
are concerned, the advantage of running on the rails will be quite 
sufficient to keep them in line, and the fact of these—the most un- 
wieldy portion of the quick trattic—keeping their position, in itself 
causes a regularity in the lighter traffic ; but, further, we propose to 
run in the centre of the road, and the advantage of this would affect 
the heavier and more obstructive vehicles in the manner exemplified 
on the Dock Railway, in Liverpool, where the wagons always con- 
tinue to keep one wheel on the rail as long as possible to ease the 
draught; our rails being in the centre of the street, it follows, that, 
to enable them to do this without fear ot collision, it will be neces- 
sary for them always to keep on their right side of the road, and 
have their off wheel on the rail. 

In narrow streets these advantages are even more apparent, as it 
is obviously in these that a regularity of traffic becomes more neces- 
sary when the crush of vehicles becomes more close. 

One effect of this improvement to traffic, we hope, will be a 
decrease in the number of street accidents, and while on this point I 
may draw attention to the fact, that for the year 1858, in New York, 
thirty-five millions of passengers travelled on the lines of omni- 
buses, while only twelve persons sustained any injury, and there can 
be no doubt that a central track, such as this line of rails, will be a 
broad hint to careless drivers when they are on their wrong side of 
the road, and assist the police, by indicating to them more clearly 
when they should interfere. 

The plan of permanent-way I propose will not in the least inter- 
fere with the circulation of the ordinary traffic. I have particularly 
kept this in view in designing the rails and bearings, which, for 
various considerations, differ from any at present in use on railways, 
more particularly from the necessity of adopting that which shall be 
neither a hindrance nor a cause of annoyance to the public. 

There can be no doubt that the desirability of laying rails in the 
public street depends in a great measure on the success with which 
they effect this object. I have carefully considered it in every 
detail, and have decided upon that which I believe is best calculated 
to meet the requirements of street traffic. 

The expense to the ratepayers for wear and tear of the road, 
under the plan we propose, so far from being increased, will be consi- 
derably lessened. 

The actual deterioration of surface in the present system of pave- 
ment is so considerable, that any means that would effect this must 
be a subject of first importance. 

Under the head of “ An increased duration of surface, the conse- 
quent diminution in the frequency of repairs, with the inconve- 
niences attending such reparations,” we have important statistics 
given in Mr. Haywood’s report on Mr. Redman’s plan of iron pave- 
ment, to the Commissioners of Sewers, London. 5 

“ The traflic is now such as to render it difficult to maintain even 
those tramstones in a good condition for a long period. The wheels 
have cut ruts in the edge of those in Fenchurch-street averaging § in. 
in depth within a period of twelve months; the same has occur: 
in Leadenhall-street in a much shorter space of time, and in other 
places where the ordinary paving only is laid, it seems that the 
tramstones and channels will have to be replaced with new every 
year, if they are to be maintained in a thoroughly good state of 
repair. 

m The granites used have been those of Devonshire or Aberdeen, 
but chiefly the latter; those having been considered the hardest 
which could be used consistently with safety. In the present year 
tramstones of Guernsey, of less width than those usually laid, were 
put down in the Poultry, next to the kerbs, and their duration will 
certainly be greater than that of the other materials; but, neverthe- 
less, in ‘six months, a very perceptible wear has taken place upon 
their edges. Now Guernsey is the hardest granite in the London 
market, and if that also is rapidly worn away, I know of no other 
which could be had recourse to in the hope of a greater durability. 

“Therefore, the adoption of the hardest material which ~~ 
safety of the trafic will admit of becomes a matter of necessity, an) 
iron at once suggests itself for the purpose. i 

“ The tramway in the Commercial-road, laid in 1829-30, is ae 
cipally of Aberdeen, Herm, and Guernsey, the proportion of tl “4 
former being the largest. The length of tramway is altogether ae 
miles of wheel track; the annual traffic to which it has been subjec 
I assume to have been about 118,000 vehicles; the tyres of ther 
wheels varying from 2} in. to 9 in., the latter width being, however, 
exceptional, and the velocity from 34 miles to 7 miles an hour. fi 

“ The loss upon the Aberdeen stones, including that worked off in 
the periodical reparations, has been found to be 4} in. in yy | 
years; and the stone may therefore be taken as worn out in 
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time. The loss upon an iron plate, subject in every respect to the 
same usage, has been about } in. in nine years, which is equal to a 
loss of 1 in. in forty-five years. It is assumed by Mr. Redman that 
one surface of 3 in. in depth of his tramway will endure twenty-four 
years, and this assumption seems supported by the data quoted.” 

The opinion of such an eminent engineer cannot fail to have great 
weight with the Liverpool authorities. 

Now, with the fact proved that iron pavement will give incom- 
parably greater durability than stone, the benefit that will ensue 
must be obvious, when we propose to substitute it to the extent of 
nearly 5,000 square feet per mile of road; and this advantage will 
act doubly, as not only will the iron rails bear their natural propor- 
tion of the traffic, but will also divert it from the pavement on either 
side to themselves, by the removal of the whole omnibus traffic from 
the one to the other, and by the opportunity given to the heavier 
vehicles to ease the draught on the horses by the use of the smooth 
rails. 

This advantage, by which the traffic will be taken from the less 
to the more durable material, cannot be over-estimated by the 
authorities, who are aware of the expense of maintaining roads, and 
can appreciate the gain to be derived from the transfer of the 
omnibus traffic from the pavement to the iron rails; and it will be 
no small advantage to the public at large, if any means can be 
adopted by which to lessen the constant inconveniences attendant on 
the continual ripping up of the pavement for repairs and renewal. 

I think, also, that the authorities will find another advantage in 
the presence of these rails, with their sleepers imbedded in the pave- 
ment, namely, that where at present great injury is caused to a 
large surface of pavement by the taking up of a small portion, for 
purposes connected with the pipes beneath, there wili be a limit to 
this, and a consequent lessening of the charge for repairs; because 
the presence of a line of rails running along the centre of the street 
will give a certain amount of bond to the blocks, and confine any 
displacement or injury to the space between the rails and the foot- 
path (in other words, to less than half the street), by reason of the 
rigidity of construction of the permanent-way. 

The average width of the large omnibuses that you have intro- 
duced into Liverpool is nearly 8 ft., those made for the rails will be 
3 ft. narrower; this will be done by placing the wheels under the 
body of the carriage, so that the inside passengers will not be 
hampered by any reduction of the inside accommodation, and at the 
same time the streets will be relieved very considerably. 

Three feet is an enormous difference in narrow thoroughfares, where 
we frequently see carriages obliged to slacken speed, and sometimes 
stop, to allow the present omnibuses to pass without danger of 
damage from collision, and by laying down the rails, it would be 
practically binding the omnibuses not to be constructed of a greater 
width. 

I have said that the inside passengers will not be hampered ; on 
the contrary, their comfort will be considerably increased, as it will 
be a part of your system to materially enlarge your omnibuses, and 
to substitute a well-regulated system of vehicles, which will convey, 
upon a defined track, the passengers who would before have occupied 
several omnibuses, passing and repassing each other, unnecessarily 
impeding the tratlic. 

A very large section of the public, to whom this question is 
important, consists of those who take advantage of these omnibuses 
to bring them to their various places of business throughout the 
city, and to these I think we may most contidently look for the 
support of a system, whose principal object is an increase to their 
comfort and accommodation. 

In Liverpool especially this ought to be well appreciated, as you 
have already given the public the benetit of a comparatively smooth 
and noiseless conveyance, along, perhaps, the worst thoroughfare 
in the town, the line of docks; but 1 would not have you at all give 
this as the best example of what you propose to do in other parts of 
the town, for, besides the improvements that you will from time to 
time adopt in new carriages, the pavement near the rails is of such 
a kind, so rough from the large stones used, as almost, when the 
omnibus of necessity leaves the track for a moment, to neutralise the 
pleasing effect of its smoothness when upon the rail. 

In the properly paved streets of the town, and along the mac- 
adamised road, there will be felt comparatively little of the shaking 
that is apparent when the omnibus leaves the rail on the dock line ; 
the fact that the wheels will go over a perfectly smooth and even 
surface, instead of a system of ruts, will be a source of great comfort 
to the passengers in a large vehicle, travelling at a considerable 
speed. 

The proposed increase in the size of the omnibuses will be a great 
advantage to yourselves, and accommodation to the public. 

Passenger trafiic is notably most variable, and most difficult to 
make arrangements for; changes of weather and business hours, 
and various accidental circumstances, bring, at uncertain periods, a 
rush of passengers, who all wish to be accommodated, but some of 
whom often meet a worse fate even than being too late, that of being 
in time, but seeing the omnibus unfortunately quite full beforehand ; 
this is an every-day occurrence, and in wet weather becomes in- 
tolerable, to the mutual injury and inconvenience of the‘proprietors 
and the public. 

The only way to remedy this in omnibus traffic is to increase the 
size of the omnibus; you are then at all times prepared for a sudden 
influx of passengers, and, under all circumstances, can make the 
traffic much more regular; at the same time, you can easily avoid 
falling into an opposite extreme, in making them too large, so as to 
become absolutely an eyesore to the public; indeed, you will find 
this to be your interest, for the prejudice that some entertain so 
strongly against the whole system is, in no small degree, to be 
accounted for by the appearance of the great lumbering vehicles 
represented to be employed on the American and Parisian lines of 
traffic. 

The improvements you will find it your interest to adopt, when 
carriages of larger size are necessary, are manifold; I need only 
here mention the greater facility you can give for egress and ingress, 
in itself an improvement very desirable, but impossible with the 
present limited size. 

There is no doubt but that, besides the comfort it will be to the 
passengers to get rid of the rattle and vibration of the omnibuses 
on the stones, the foot passengers and inhabitants of houses along 
the great thoroughfares will find it no less desirable and beneticial. 

This advantage is more important than at first sight appears: in 
our principal towns the decrease of noise and vibration would 
greatly obviate an effect detrimental to the houses along the more 
crowded lines of route; there can be no doubt but that the value of 
house property would be materially improved by any means for 
lessening it. and the inhabitants of those streets that we propose to 
traverse will be the first to appreciate this benetit. 

There are minor results which become apparent in the working of 
this system, and though these may be thought insignificant in a 
preliminary investigation of this subject, they have tended, in no 
small degree, to make it popalar. Among such may be mentioned 
the absence of mud and dust, as the rails would be an even clean 
surface for the wheels in wet weather, and in dry weather, similarly, 
the wheels could not raise clouds of dust as on the macadamised 
road. I would suggest, also, that you should adopt the practice 
followed in America to keep the line altogether free from dust, by 
taking advantage of the rails to run a watering-cart over the line 
when required; it would be no expense worth mentioning, and 
make your omnibuses a much more agreeable mode of transit. 

I have now discussed the different advantages likely to result 
from your proposed plan, but I think it would be unwise to refrain 
from noticing the objections likely to be urged against it, especially 
as I think the majority of them arise from want of information as to 
the peculiar characteristics of your scheme. 

The most formidable objection that has been urged against con- 
cessions for tramways is, that it allows a private company to obtain 
a vested interest in the property of the public for its private advan- 
tage ; that it is, in fact, “* A species of protective enactment for the 
benefit of certain favoured proprietors as against all others, and a 
manifest infringement of those principles of free trade which the 











eke of England have striven so long and so earnestly to esta- 
ish. 

This objection may be valid, and of great weight, as against all 
plans hitherto proposed, but the answer which it is in your power to 
give is one which at once meets and negatives the objection: it is 
this—that you are willing to incur the risk, and undertake the ex- 
pense attendant on the adoption of the new system in its entirety, 
without the protection of any enactment whatever. It is most im- 
portant that you should draw especial attention to this point in your 
application to the authorities, that there is no analogy between this 
proposal of yours and the American system, or any of the schemes 
that have been attempted of late years in this country. You ask 
for no monopoly, no exclusive or preferential right of way in the 
public streets, being convinced that the benefit you will derive is 
worth the experiment, and that such an increase of traffic will result 
from the improved plan of locomotion as will afford a return for the 
capital expended in the first instance. 

A large class of objections may be included under the head of 
inconvenience and possible danger to vehicles passing along the line 
of streets where the rails are laid, from the nature and construction 
of the proposed roads; these we shall proceed to examine in detail. 

It is assumed that great danger would arise from horses slipping 
on the smooth surface of the rails. The best answer to this is given 
in Mr. Haywood’s report, already quoted. “ The fear that it (iron) 
may prove seriously slippery has been the only obstacle hitherto to 
its employment ; the same fear has operated against the employment 
of Guernsey granite, and that both are more so than Devonshire and 
Aberdeen is probably the case, but the experience of practice is 
wanting to justify the fears that their employment is not consistent 
with safety. * * * * The iron carriage-way pavement laid 
down a short time ago in Leadenhall-street was certainly not more 
slippery, if so much so, as the ordinary pavement in use; and the 
Guernsey granite has been employed as a tramway extensively for 
thirty years past upon the Commercial-road, without more danger 
having been observed to arise from its use than from the other 
granites, while at Liverpool a material which takes as high a polish 
as marble is employed for a similar purpose, and granites harder and 
far more liable to wear slippery than Aberdeen are used for the pave- 
ments of streets of many of the northern towns.” And any appre- 
hension founded on the experience of the broad tramstones laid down 
in some of the Liverpool streets, would not at all have the same 
weight, as they are more than double the breadth of the surface that 
would be presented by the rails. 

Again, it is said that horses will trip on the rails; in answer to 
this, you will see, in the drawings | have sent you, there will be no 
more inequality of surface than on a macadamised or paved road ; 
no such difficulty will arise as is found to exist in the plan adopted 
by the Dock Board, as in the mode I propose the pavement will be 
finished so as to avoid the wide intervals left open on the dock line 
of rails |, 

As regards the straining or wrenching off of carriage wheels, there 
will be no protected channel in which a carriage wheel tyre can be 
caught. 

Many persons imagine that from the size of the proposed car- 
riages, and the smoothness of the rails, it would be found impossible 
to stop them in any reasonable space of time, and that hence, 
independently of the chance of accidents, great inconvenience would 
be experienced by those who might wish to enter or leave the 
omnibus. 

There are, however, provided breaks of great power, and com- 
pletely under the control of the conductor, which renders it perfectly 
easy to stop the omnibus at any moment, and much more surely 
than under the present system. 

A difficulty, it has been suggested, will be experienced by the gas 
and water companies, in obtaining access to their pipes for the 
purposes of repairs, in case the proposed railway should be laid 
down. In reality, however, there will be at least as little difficulty 
occasioned as under the present system of pavement. I have 
already referred to this in a previous part of my report, in relation 
to the effect that the line of rails would produce in confining the 
injury done to a smaller area, and, as the rails will be supported on 
longitudinal sleepers, they can be most readily removed, and re- 
placed if any necessity arises; and, in any case, should unforeseen 
difficulties present themselves, they can be made a matter of 
amicable adjustment, as 1 am well aware that you wish, in every 
respect, to work in unison with existing interests. 

In conclusion, I do not think you need be under any apprehension 
that it will be said that, under the mask of public spirit, you are, in 
reality, working solely for private interests. 

If there be one principle more firmly established than another in 
the present day, it is that any restriction removed from the develop- 
ment of commerce in any of its forms, while tending primarily to 
the benefit of those who take advantage of it, redounds tenfold more 
to the good of the public at large; and the public have a most 
effective guarantee for this, for, with the free-trade principles on 
which your plan is founded, it follows necessarily that any attempt 
to impose exorbitant rates would at once be followed by the organi- 
sation of a powerful opposition, which would, in due time, restore 
the equilibrium. 

The true interest of the proprietors and public are, in fact, iden- 
tical, and the latter may rest quite assured that, of any advantage 
to be gained by the proposed plan, they will derive by far the 
largest portion. 





CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
Thursday, March Ist, 1860. 
G. W. MacGeoree, President, in the Chair. 
ABSTRACT OF A PAPER ON STEAM BOILERS, 
Read by Mr. F. H. Sawyer. 


Tue author, after pointing out the main features of the different 
varieties of steam boilers, proceeded to a more minute consideration 
of the marine, as being, in his opinion, the most important, In 
describing the flue boiler, he remarked that it was quite impossible 
to give a very accurate account of the proportions of heating 
surface to fire-grate, &c., as one pair of engines might exert only 
their nominal horse power, whilst another pair might exert four or 
five times as much. The author argued the great superiority of the 
multitubular, as compared with flue boilers, founding his preference 
on the fact that a boiler of the former kind might be applied with a 
reduction of sometimes one-third the space, and even a greater pro- 
portion of weight, and at the same time giving a greater heating 
surface per horse power. In exemplitication of this he gave the par- 
ticulars of the original flue boilers of the Great Western steamship, 
and compared them with the new boilers of the tubular principle, 
afterwards substituted; the result being as follows :— 
Old boiler. New boiler. 
Weight with water os 280 tons. ee «» 108 tons. 
Heating surface, per horse 
power .. .* ee . 
Area of fire grate, per hors 
power .. + - 
Consumption of coal per hors: 
power per hour 
The author was of opinion that, by the application of a blast in 
the funnel, a greater quantity of fuel might be burnt per square 
foot of fire-bar, and that, therefore, a boiler of smaller dimensions 
would be attainable; remarking, at the same time, that he considered 
that, in some cases, the space thus saved would counterbalance the 
space and value of the extra fuel used. The author then proceeded 
to discuss the adoption of a higher pressure of steam, together with 
the principle of surface condensation, noticing that we could not 
hope for a successful result by jumping at once from 20 Ib. to 50 Ib. 
per square inch, but he had no doubt that the advantages of a higher 
pressure would be seen, and that we should see it gradually increasing 
in the same manner as it had increased from 4 1b. to 20 lb., showing a 
corresponding reduction in the consumption of fael. He did not 


9°6 square feet, .. 17°8 square feet, 


02 } “5 square feet. .. “36 square feet. 


f 8°33 Ibs. .. 5°6 lbs. 


expect to see the economy reduced so low as was said to be the case 
in the Thetis; and although he had no doubt but that consider- 
able economy had been attained in that vessel, at the same time he 
was not prepared to admit or credit the very wonderful economy said 
to have been realised. 

After giving the dimensions and particulars of the tubular boilers 
of the Queen steamer, constructed by Messrs. Rennie, and no- 
ticing them as an advantageous description of boiler, the author 
proceeded to discuss the advisability of brick or iron fire bri 
giving his decided preference to the brick, from the ease with which 
they can be altered or removed, and also from the fact that the iron 
bridges so soon wear out, owing to the difficulty the steam has in 
escaping from the interior, and their great liability to corrosion 
from the water that might escape from the tubes. 

In a boiler of good proportions he considéred there should be no 
priming, but should any take place owing to dirtiness of water, 
passing from fresh water in salt, or vice versd, he recommended the 
use of tallow, or as a preferable expedient, if circumstances per- 
mitted, opening the fire doors and Secheuiog the fires. He con- 
sidered, also, that some trouble might be caused by priming in small 
high-pressure marine boilers, unless great care was exercised. 

The author devoted but a small portion of his paper to the con- 
sideration of the stationary and locomotive boilers, but occupied 
some of his remaining time in discussing the relative economy of the 
Cornish and locomotive boilers, considering the Cornish greatly 
superior, as in a locomotive the temperature in the smoke-box was 
notoriously greater than the temperature at the base of the chimney 
in a Cornish boiler, and that the heat passed up the funnel was a 
dead loss, except that which was necessary to keep up the draught. 

The author concluded by giving the dimensions and mode of con- 
struction of one of Stephenson's 12 in. locomotive engines, as also 
that of Crampton’s colossal engine, the Liverpool. 





Discussion.—“ Flue versus Tubular Boilers,” the latter being gene- 
rally preferred ; “ Superheated Steam ;” * Testing of Boilers ;” “ In- 
crustation in Marine Boilers ;” “Causes of Priming ;” “ The Relative 
Economy of Cornish and Locomotive Boilers,” &c. 





TRAFFIC RETURNS. 





Week This Same Mil 
ending Week. 1859. 1860. 1 
Belfast and Ballymena .. .. .. Mar. 10 1,273 1,018 665 65 
Birkenhead, Lancashire, & Cheshire ,, 11 2,425 2,341 88 33 
Bristol and Exeter ~~ ww @ - 5,939 125 118 
Caledonian o + ss o = — 11,683 198% 1983 
Cornwall .. .. ee ~» © 868 - oat _ 
Corkand Bandon .. .. .. » 382 27 «620 
Cork, Blackrock, and Passage » & lve 193 6 = 
. Jr rae » 2 odd 225 WW 17 
Dublin and Belfast Junction .. ..  ,, 11 1,248 1,166 63 66 
Dundee, Perth, and Aber. Junction ,, 11 1,072 1,002 81 81 
Dundalk and Enniskillen.. .. .. ,, 11 653 609 «862 BT 
Dublin and Drogheda .. .. .. 4, 11 1,678 
Dublin & Wicklow & Dub, & Kingtn, ,, 10 1,873 
gast Anglian + on. 00.09 c¢ O © _ 67 
Eastern Counties and East Union... ,, ll ad 489 
Edinburgh & Glasgow & 8. Dunfer, ,, 4 5,460 
Edinburgh, Perth,and Dundee .. ,, 11 3,080 
Glasgow and South-Western .. .. 4, 10 6,495 
Great North of Scotland... .. .. 4, 3 _1542 
Great Northern .. .. .. ss .. 9 4 28,136 
Great Southern and Western... ..  ,, 10 6,047 
Great Western eas = 
Shrewsbury and Birmingham ., ,, 11 1,935 
Shrewsbury and Chester .. .. ,, 11 3,214 
Lancaster and Carlisle .. .. .. yy = e2 
Lancashire and Yorkshire + ee 5, 11 33,530 
Lianelly Railway and Dockyard ..  ,, 10 411 
London and Blackwall .. .. .. 4, 11 _1,342 
London, Brighton, and South Coast ,, 10 11,339 
London and North-Western .. ..  ,, 11 72,738 
London and South-Western .. .. ,, Ll 14,778 
London, Tilbury and Southend ., ,, 4 = 
Manchester, Sheffield, and Lincoln, ,, 11 10,760 17 
Manchester, 8. Junc., & Altringham ,, 11 900 8 8 
Maryport and Carlisle .. . .. 4, 4 _1,069 808 288 
Midland.. .. .. .. «2 os «es 4, 11 37,253 32,670 6148 614) 
Midland Great Western oo oe 5p LL) «(4,480 45184 «177° 77 
Newcastle and Carlisle e+ ee yp 10 3,271 «02,932 78h 78h 
North British .. 2. .. « o 4, 11 5,374 4,924 164 166 
North-Eastern <+ ee ee ee 49 10 34,505 81,818 764 764 
Newport, Abergavenny & Hereford ,, 11 1,422 1,357 60 60 
North Staffordshire Rail. and Canal ,, 4 7,657 7,165 233 238 
Oxford, Worcester, and Wolver. .. ,, 11 4814 4,169 102 94 
St. Helen's C. and Railway .. .. ,, 11 1,087 1,790 82 32 
Shrewsbury and Hereford .. ...,, 10 — 1,312 61 61 
Scottish Central.. .. .. .. .. 5, 11 2978 3,787 50 60 
Scot. North-Eastern (lateAberdeen) ,, 3 3,920 3,346 116 116 
conker  ae. 2,308 722 57% 
South Eastern .. 4. « se «oe 4, 10 16,050 15,324 306 802 
South York and River Dun. .. .. ,, 11 ~~ 2,599 118 108 
South Wales. .. 1... se oe 5, # 6,611 6,007 1718 1713 
Taff Vale 4. 2 os os oo oo pp & 4442 €109 63 68 
MINOOP 4. se te ss se ce ct gp OE = 1,893 36 36 
Vale of Neath .. .. oe oe ss yp 4 1,870 1,840 256) 255 
Waterford and Kilkenny.. .. .. 4, 10 274 294 «31 81 
Waterford and Limerick .. .. ..  ,, 10 1,516 959 #77 77 
West Hartlepool H. and Railway.. ,, 9 4,058 8,388 39 gD 
Whitehaven and Furness... .. .. 4, 4 - 551 8585 
Whitehaven Junction .. .. .. » 4 _ 400 «(12 12 
COLONIAL AND FOREIGN. 
Buffalo and Lake Huron... .. .. Feb. 24 1,145 815 161 161 
Dutch Rhenish .. .. .. .. .. Mar. 7 2,490 384 109 109 
Eastern of France (late P. and 8.).. Feb. 25 43,885 42,213 1028 1008 
Grand Trunk of Canada ., .. .. ,, 18 10,464 8,192 970 830 
Great Luxembourg .,_ .. .. «. Mar. 11 2,036 2,000 128 122 
Great Western of Canada.. .. .. Feb. 24 6,865 7,256 345 345 
Northern of France .,_.. .. .. 4, 25 43,980 39,318 602 600 
Orleans, Bordeaux and Branches... ,, 25 41,760 46,511 922 922 
Paris, Lyons and Mediterranean .. ,, 25 63,919 638,865 874 848 
Sambre and Meuse .. .. .. .. Mar. 9 1,082 1,240 68 68 
Western and North-Western .. .. Feb. 25 82,036 32,420 748 721 
West Flanders... +» Mar, 10 s 76 0606C75CtCSS 


Demerara, fortnight ending .. .. 


” 








ForEiGN AND CoLontaL Jorrincs.—A letter from Marseilles 
says:—‘ The works of the Suez Canal are about to be urged on 
with great activity. M. Hardon, the contractor for them, is to 
embark immediately for Alexandria, with a great number of work- 
men, on board the Hydaspe steamer, belonging to the M es 
Impériales.”—Sea Island cotton has been grown at the Sandwich 
Islands with success, and hopes are entertained that it may in time 
become an important item of export. The produce of New Orleans 
seed has turned outito'be worth about 54d. per lb., and of Sea Island 
seed about 17}d. per lb.—The advices just to hand from New South 
Wales state that the railway works of that colony are advan 
only slowly. About 700 or 800 men have been eng: upon the 
southern and Western extensions, and Messrs. Peto and Co.’s agents 
had _ been reinforced with ninety more workmen from England, 
The line connecting the trunk line near Parramatta with Blacktown 
was nearly ready for opening. A contract was recently taken by 
Mr. W. Randle for a line to connect the mines of the Wallsend and 
Newcastle Coal Company with the Warutah station on the Great 
Northern Railway. ‘The line is to be a single one, and 8} miles in 
length. It sounds odd to read about “‘ Great Northern,” “ New- 
castle,” “ Wallsend,” &c., when one’s thoughts are directed to the 
other side of the world. 

ACCELERATION OF THE Frencu MatL.—It is stated in the French 
papers that arrangements are in contemplation for the conveyance 
of the accelerated day mail between London and Paris in eleven 
hours vid Calais, and that this improved service is likely to begin in 
May. To carry it out the railway speed must be incre toa 
point not yet attained, and less margin will be left for delays and 
contingencies than at present, so that uniform regularity can hardly 
be looked for at first, especially when, with the much greater margin 
now allowed, the mail is so frequently late. 
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LAW INTELLIGENCE. 
COURT OF BANKRUPTCY.—Basinghall-street, March 13th. 
(Before Mr. Commissioner HoLroyp.) 


IN RE THOMAS JACKSON. 


Tue bankrupt was a railway contractor, &c., of Cannon-street, and 
elsewhere. This was the examination meeting. 

Subjoined is a copy of the report of the accountants to the 
assignees :— 

In accordance with the instructions given to us, we have prepared the 
accounts in this matter. They embrace a period of two years and nine 
months, commencing on the Ist of January, 1857, and terminating in 
October, 1859. 

The statement of affairs on the Ist of January, 1857, shows that the 
capital or surplus of Mr® Jackson at that date was £90,408 9s, 5d. 

@ present position of Mr. Jackson's estate, as shown by the balance- 
sheet, is as follows :— 
Total amount of unsecured creditors... .. .. .. -. £47,000 18 4 

To meet this amount the assets are returned— 








ae ee ee | of ae 
Doubtful debts (£7,004 16s, 10d.) valued{at 10s, inthe pound 3,002 8 5 
Property unencumbered... ., 2. oo oc o- oe oo «» 14,818 17 5 
Property held by creditors .. .. .. .. £51,555 0 0 
Less amount of creditors’ claims... .. .. 33,406 211 
Leaving an estimated surplus of .. .. .. «2 «2 « +» 18,148 17 1 


Making a total of +“ eo cco co co £0,687 0 2 

With regard to the surplus value of the mortgaged property, looking at 
the disadvantages under which realisation will take place, it is not — 
that anything like the sum of £18,148 17s. Id. will be received by the 
assignees after the mortgagees are satisfied. 

Besides the above assets, Mr. Jackson claims to be entitled to receive 
and recover, on behalf and for the benefit of his creditors, the following 
amounts :— 

Riga and Dunaberg Railway Company .. -. £204,086 19 0 
Ottoman Railway Company .. ° 1,020 0 0 
G. W. Brown 1,270 0 0 


ee . £206,376 19 0 


As regards the claim upon the Riga and Dunaberg Railway Company, 
it appears that in May, 1857, Mr. Jackson entered into a contract with the 
directors of the Riga and Dunaberg Railway Company in London, on be- 
half of themselves and the directors in Riga, to construct, equip, and stock 
a line of railway 135 miles in length from Riga and Dunaberg, for the sum 
of £1,150,000. 

The works were commenced by Mr. Jackson, and the out- 

lay and payments made by him on account of this contract 

WNEise 24 66 00 ee 0s 80) 90 oe as ee we op Qe 8S 
In respect of this outlay Mr, Jackson has received in cas 

and account oe ee 8 


ee 00 08 0s os oe ee 105,569 2 








Leaving the excess of payments made by Mr. Jackson be- 
yond amounts received by him “. o ee £25,223 5 10 
During the progress of this contract Mr. Jackson sublet to other con- 

tractors certain portions of the contract to the amount of £508,178, and the 

value of the contract may be inferred from the fact that Mr. Jackson re- 
ceived from such contractors in cash, as the consideration of such sublets, 
the sum of £32,555, 

About the 25th of July, 1859, the Riga and Dunaberg Railway Company 
took possession of the works, plant, and other matters connected with the 
contract, and have since contracted with other persons to complete the 
railway at a sum considerably below the amount at which Mr. Jackson 
originally contracted to do it. 

In August, 1859, a bill was filed in Chancery by Mr. Jackson against the 
railway company, praying that the company should be restrained by the 
injunction of the Court of Chancery from their wrongful proceeding ; that 
damages should be awarded to the petitioner, and that such further relief 
should be given as the nature of the case required. 

This suit in Chancery is being proceeded with by the assignees. 

The bankrupt claims to be entitled to recover from the railway company 
the sum of £204,056 19s. 

The claim upon the Ottoman Railway Company for £1,020 is in respect of 
six months’ interest from January to June, 1859, on certain shares held by 
Mr. Jackson at that time, and subsequently assigned by him. 

With regard to the general features of the balance-sheet, the trading 
account from the Ist of January, 1857, to October, 1859, shows the ordinary 
sales to have been “ ee £157,108 5 2 
Works executed upon contracts 335,855 11 4 
Returns, discounts, &e.  .. .. 692 2 8 


- ee eee 


Making total to the credit of trading account £493,555 19 2 
The gross profit upon these operations amounts to £51,627 4s. 3d., being 


at about the rate of 104 per cent. 
A business was carried on by Mr. Jackson at the Midland Hotel, also at 


the Rutland Brewery, Derby. 

The profits of the business at the Midland Hotel amount to the sum of 
£1,906 13s, 5d, ° ‘ 

Mr. Jackson also made a profit of £12,954 7s. 8d. upon the sale of the 
Pimlico premises. 

The total of the above items of profit, including the sum of £32,555, re- 
ceived upon the subletting of portions of the Riga contract, amounts to 


£99,103 5s, 4d. 
The trade and other expenses to be placed against this total amount to 


the sum of £70,926 14s. 1d. 

In the item of losses is included a sum of £49,347 2s, 5d., on a contract 
with the Ottoman Railway Company. 

With refertuce to the drawings of Mr. Jackson—viz., £16,049 12s, 7d., 
large’sums are charged, which more properly should be classed under the 
head of travelling expenses and expenses incurred in connection with con- 
tracts, 

Notwithstanding the magnitude of the transactions involved, we believe 
that the accounts will be found to contain the fullest information with 
reference to all the bankrupt’s transactions, 

24, Basinghall-street, March 9th. 

Mr. Bagley, for the assignees, said the accounts were very volu- 
minous, and had reference to an immensity of details. ‘The assignees 
had not considered it necessary that the bankrupt shoald furnish 
accounts in respect to one or two matters. He had, however, done 
so. The bankrupt, as was generally the case, had more sanguine ex- 
pectations of the amount that his estate would realise than had his 
assignees. They did not, however, suggest that there were any 
wilful mistatements on his part, and they believed that the matter 
was one of an honest errorof judgment. The assignees were willing 
that the bankrupt should pass, but, as suits were pending in Chan- 
cery, it was desirable that he should give a pledge to continue to give 
every possible assistance to the assignees. 

Mr. Doria, for the bankrupt, gave the required pledge. 

‘The Commissioner suggested that the statements in the bankrupt’s 
accounts in respect to the amounts expected to be recover:d on 
certain claims should be modified by the annexation of notes. The 
amount that would be recovered from the Riga and Duna erg 
Kailway was one of doubt. 

Mr. Bagley: The claim is before the Court of Chancery. 

The Commissioner: Yes; but the accounts state that a sum of 
£78,000 is expected to accrue therefrom, ‘The entry requires some 
alteration. 

Mr. Bagley thanked the court for its suggestion, which would be 
adopted. 

Mr. Lawrence tendered a proof for £2,000 on behalf of a creditor. 
It was arranged to take the matter in private. 

Mr. Jackson then passed his examination. 


Hart Brorurrs. 


Atuminium Broxze. — The alloy of aluminium with copper 
affords, by its extreme hardneas, a strong contrast to the former 
metal in a pure state. While aluminium wears by abrasion more 
quickly than any other metal, aluminium bronze appears specially 
adapted to the construction of those portions of machinery which 
are exposed to continued friction, ‘The alloy is also possessed of a 
great amount of tenacity, which has led to some attempts to apply 
this compound to the construction of gun and pistol barrels, and 
even of cannon. In the exposition of Dijon in 1858, a pistol barrel 
of aluminium bronze was exhibited, which had undergone, in the 
most satisfactory manner, the usual tests applied to iron barrels. 
Latterly an application has been made to the French Minister of War 
for authority to construct a piece of artillery of this alloy “to 
verify, by any tests which may be imposed, the peculiar advantages, 
aa rds strength and lightness, which are offered by this 





SCOTTISH MATTERS. 

Tue Canal Commissioners have resolved to let the Caledonian and 
Crinan Canals on lease, and offers are now publicly invited with 
this object. The Crinan Canal, which saves the tedious and dangerous 
voyage round the Mull of Cantyre, usually returned a revenue 
considerably exceeding the expenditure, until the partial destruction 
of the banks by the bursting of one of the reservoirs last year. The 
Caledonian Canal, on the other hand, has never paid even the 
working expenses, except in the year 1853-4, when there was a 
surplus revenue of from £600 to £800. The works are on a large 
scale. They were commenced in 18(3, primarily with a view of 
employing the native population, and diffusing useful arts and 
industrious habits among them; but also with the prospect of 
benetiting the commerce of the nation, by opening a safe and 
speedy communication between the Atlantic and German oceans. 
In 1827 the Canal was completed at a cost of very nearly a million 
sterling, and since then large sums have been expended in main- 
taining and enlarging the works, making the total cost about 
£1,200,000. 

The Scotch ironmasters have agreed to blow in three-fourths of 
the furnaces which have been “out” of late, and to keep out the 
other fourth. The production will still, however, be diminished 











considerably. Last week’s shipments of pig-iron were large, but 
not equal to those of the corresponding week of 1859 :— 
Foreign. Coastwise. Total. Same week 
last year. 
Ports. Tons. Tons. Tons. Tons. 
Glasgow .. .. 423. 1,837 +. 2,260"... 5,778 
Port-Dundas ee — .. 491 oe 491... 352 
Greenock .. ee oe None. ee ° 800 
Port-Glasgow .. ee None. oe ee _ 
Bowling os » No return. .. . _ 
Ardrossan... oo 25 « 2,120 - 3,275 .. 1,364 
Troon oe ee — oo 1,333 <<, Sa we 110 
Ayr.. oe. ake es 867 « @. 2 
Irvine ee ee -» Noreturn. .. oe 278 
Grangemouth .. 225 (te. 300 ee 52% .. 1,143 
ith oo oe 970 .. 220 eo 1,190 .. 1,245 
Burntisland ee -» No return. .. ee _ 
Alloa (south) on oe None. + oe + 
Alloa (north) oe on 278 oe 78 .. 1,101 
Bo'ness os — « 815 ee 815 50 
Morrisonshaven .. — 30 ee 80 - 
Total .. 2,773 8,341 11,114 12,538 


Attention has several times been called under this head to the 
general improvement which has taken place in Scottish railway pro- 
perty of late. The Scottish Central dividend for the past half-year 
1s to be at the rate of 54 per cent. per annum, against 5} per cent. 
for the previous corresponding half-year. The North British dividend 
for the past half-year is to be at the rate of 3 per cent. per annum, 
with £1,700 over, against 2} per cent. for the previous corresponding 
half-year. 

A beautifully modelled screw steamer named the Balclutha has 
been launched from the building yard of Messrs. Caird and Co., of 
Greenock, measuring 210 ft. long; breadth of beam, 24 ft.; depth of 
hold, 14 ft.; and 550 tons builder’s measurement. The Balciutha 
will be fitted with full power oscillating geared engines of 400 
effective horse-power, and will have berths for 120 passengers. 
She is the property of Messrs. J. Little and Co., and is in- 
tended to trade between Adelaide and Melbourne. After being 
launched, she was taken round to the East India Harbour to be 
fitted out, her engines, &c., having been prepared by the builders. 
It is expected she will be ready for sea within a month. 
Messrs. J. and T. Thomson, of Govan, have also launched a splendid 
screw steamship named the Atlas, belonging to Messrs. Burns and 
M'‘Iver, and intended for the Mediterranean trade. The Atlas is of 
1,800 tons measurement, and 300-horse power, and is a sister ship to 
the Olympus, lately launched by the same builders. The Atlas was 
not an hour at the quay before the boilers were placed on board. 

The Steam Shipping Chronicle, referring to the construction of 
steamships and marine engines by Clyde firms, says:—‘ From well 
authenticated tables, it appears that the steamboat building on the 
Clyde, during the tive years from 1846 to 1850, was nearly 
equal to what it had been during the whole of the twenty-five 
preceding years; and, what is still more remarkable, that during 
the years 1851 to 1853 there was 38,443 more steamboat tonnage 
built on the Clyde than during the whole period from the com- 
mencement of steamboat building till 1850. The number of tons 
from 1821 to 1850 was 103,270, whereas from 1850 to 1853 it reached 
141,713, while the value of each ton of the latter shipping was very 
much increased, from the advanced price of wages, wood, and iron. 
Of the number of steam-vessels which have since been launched and 
completed in the several ports of the Clyde, we have no perfect and 
complete account; but this we do know, that they have considerably 
increased beyond those of former years, and were all of a far larger 
tonnage. In 1854 there had been constructed or contracted for b 
thirty-two shipbuilders on the Clyde no less than 266 vessels, includ- 
ing both steam and sailing, and having an aggregate tonnage of 
168,000 tons, for which also marine engines were being, or had been, 
made of 29,000 horse-power. The average of these vessels being 
630 tons, involved the large outlay of nearly five millions sterling. 
In 1858 there were built for foreigners the following steamers :—At 
Glasgow, 10 of 3,410 tons; at Greenock, 8 of 3,682 tons; and at 
Port-Glasgow, 4 of 612 tons. The magnitude of this great 
Scottish industry may be further appreciated when it is men- 
tioned that, during a period of twelve months, embracing the 
greater part of 1853, the tonnage of all vessels built in the 
ports of the Clyde was 64,110 tons, whereas the whole ton- 
nage of vessels built in London in 1853 was only 62,743, and 
in Liverpool, 45,682. In 1859, the registered ships at Glasgow 
were 647, with a tonnage of 225,608, which, when compared 
with those rezistered in 1858, shows an increase of 7, and a 
diminution of tonnage of 3,765. It may be mentioned, however, 
that the number of registered ships (Glasgow property) increased 
during the last ten years in number 135, with an increased tonnage 
of 84,867. In 1858, of these vessels 164 were steamers, with a 
tonnage of 95,116, and with a horse-power of 25,632. During the 
seven years ending with 1852, the steam vessels built and the marine 
engines made on the banks of the Clyde were as follows :—Number 
of steam vessels built—wood hulls, 14; iron hulls, 233; in all 247; 
of these 141 were paddles and 107 screws. The tonnage of the 
wooden steamers amounted to 18,331; of the iron to 129,273. The 
engines’ horse-power in wood hulls 6,739; the engines’ horse-power 
in iron hulls was 31,593; while there was of engines’ horse-power 
constructed for vessels not built on the Clyde, 9,434; making a 
grand total of 247 steamers, amounting to 147,604 tons, and of 
engines 47,766 horse-power. While in 1828 there was not a steamer 
above 100 tons at the harbour, two such vessels as the Persia, of 
3,600 tons, have sailed down the river; and in the last two years we 
tind upwards of 12,000 steam vessels, and over a million tons of 
steam shipping, entering the harbour.” 





Sovurn Kenstncton Museum.—During the week ending 10th 
March, 1860, the visitors have been as follow:—On Monday, 
‘Tuesday, and Saturday, free days, 5,401; on Monday and Tuesday, 
free evenings, 4,908; on the three students’ days (admission to the 
public 6d.), 1,227; one students’ evening, Wednesday, 495. ‘Total, 
12,031. From the opening of the Museum, 1,318,531. 

PATENTS IN THE Unrrep STates.—In the year 1859, 6,225 appli- 
cations for patents were received at the United States Patent-ottice, 
at Washington. Upon these applications, 4,538 patents were granted. 
1,097 * caveats” were also filed, the caveat answering in some degree 
to our “provisional protection.” There were 41 applications for 
extensions of patents, and 32 patents were extended. The number 
of patents which expired during the year was 563, the number of 
patents issued in the United States in the year 1845 being 502, a 
number not one-ninth as large as that issued last year. Of the 


whole number of patents granted 23 were to subjects of Great Britain. 
The receipts of th 
210,278 dols. 


e office were 245,942 dols., and the expenditures 











THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 


102. WiLttAM Barton, Shoreditch, and FREDERICK Ross, Clerkenwell, 
London, “‘Ornamenting textile fabrics known as American cloth.”—Peti- 
tion recorded 14th January, 1860, 

160, Henrt Lanprin, Rue de Seine, and Lovis JosepH SOULE, Rue de 
Montholon, Paris, ‘‘ Imp ts i hing ores and minerals.” — 
Partly a communication from Henri Charles Landrin, Portugal. — 
Petition recorded 21st January, 1860. 

166. James Potter, Manchester, ‘‘Certain improvements in self-acting 
mules.” — Petition recorded 23rd January, 1860. 

367. Henry Dean Denison, Brunswick-street, Leeds, Yorkshire, “ Improve- 
ments in the construction of suspended weighing machines applicable te 
cranes and other lifting apparatus.”—Petitwon recorded 11th February, 
1360. 

398. Jonn Leacn, Rochdale, and Tnomas Cuayton, Manchester, Lanca- 
shire, “ Improvements in pressing, ornamenting, and finishing woollen and 
other fabrics, and in the machinery or apparatus employed therein.”—Pe- 
tition recorded 14th February, 1860. 

410. WitttaM CARTER StaFForRD PERcy, Manchester, “‘ Improvements in 
arrang ts and hanism or apparatus for the manufacture of bricks, 
tiles, pipes, and other articles formed of plastic materials.”—Pelition 
recorded 15th February, 1860. 

466, JEAN Francois Feuix Leroux, Rue Volta, Paris, “An apparatus for 
facilitating the collection of money on counters.” 

470. Tuomas Jackson, Orchard-street, Portman-square, London, “ Improve- 
ments in the action of upright pianofortes.” — Petitions recorded 21st 
February, 1860. 

474, CHARLES GREVES, Birmingham, ‘‘ Improvements in fire-arms.” 

476. Witt1amM Epwarp Newron, Chancery-lane, London, “‘ Improvements in 
digestors for dissolving quartzose rocks.”—A communication from Timothy 
Hill Lang, New York, U.S. 

478. Rosert Davison, London-street, London,’ *‘ An improvement in boiling 
worts and other liquids.” 

480. SAMUEL STEPHEN BATESON, Bolton-street, Mayfair, London, ‘‘ Improve- 
ments in generating steam and in heating apparatus, and in the apparatus 
employed therein.” 

482. Epwarp WILKINSON, Grimesthorpe, near Sheffield, Yorkshire, ‘‘ Im- 
provements in sheep-shears.” 

484. Joserpn Henry Tuck, Great George-street, Westminster, “ Improve- 
ments in the manufacture of cylinders, tubes, and other hollow bodies.”— 
Petitions recorded 22nd February, 1860. 

488. WittiaM Haynes, Bank-place, Holywell, Flint, ‘* Improvements in 
obtaining metals from their ores or matrices,” 

490. Joun Borromury, Laister Dyke, near Bradford, Yorkshire, “Improve- 
ments in means or apparatus used in spinning fibrous substances,” 

492. SAMUEL GiLBeRT, Coleorton, near Ashby-de-la-Zouch, Leicestershire, 
“A new machine for excavating sewers, tunnels, and other such like under 
ground work,” 

494. Joun Prac, Leicester, 
weaving.” 

496. LippMaNN Jacos Levisoun, Helmet-row, St Luke's, London, “ An 
improvement in portemonnaies and certain other portable receptacles.”— 
Petitions recorded 23rd February, 1860. 

497. Francois Boissau, Montigny-sur-Sambre, Belgium, “ Improvements in 
apparatus for the extraction of pit coal and other mineral products.” 

498. Tnomas Dean, JAMES KNOWLES, and THoMAS KNOWLES, Manchester, 
“Impr ts in inery or apparatus for obtaining motive power.” 
499, Epwarp Muckiow, Bury, Lancashire, “Certain improvements in the 
treatment of madder roots, munjeet, or other plants of a similar class,” 
500, SamueL Roperts, Hull, Yorkshire, “‘ Improvements in steam engines.” 
501. James Tuompson, Bilston, Staffordshire, ‘‘ Improvements in the manu- 
facture of iron, steel-iron, and steel, and in the apparatus to be employed 

in such manufacture.” 

602. JosgpH Bennett Howewt, Sheffield, Yorkshire, “Improvements in 
casing ships, batteries, and other structures for the purpose of resisting 
shot, shell, and other projectiles.” 

503. ROBERT SALISBURY, Preston, L hire, ‘An improved method of 
adapting sheds and other buildings to the purpose of drying pipes, tiles, 
bricks, and other articles made from clay or other plastic materials.” 

504. RICHARD ARCHIBALD BrooMAy, Fleet-street, Loudon, “‘ Improvementsin 
quills, spools, or bobbins.”—A ication from Stanislas Vigoureux, 
Reims, France.” 

505. Jean Josera Barayowskl, Chalcot-terrace, London, “ Improvements 
in presses specially adapted to the copying of letters.” 

506, SeTH WARD, Battersea, Surrey, ** Improvements in sewing machines.” 

607. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the reduction of friction in the working parts of machinery, applicable 
also to the transmission of motive power.” — A communication 
Ferdinand Schwenk, Vienna, Austria. 

508. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in forming the fastenings of caps or stoppers for jars and bottles, and in 
the machinery or apparatus employed therein.”—A communication from 
Thomas Rollason Hartell, Philadelphia, Pennsylvania, and Andrew K. 
Hay, Winslow, New Jersey, U.S. 

509. ANDREW Barcuay, Kilmarnock, Ayrshire, N.B., “ Improvements in 
pumping engines.” 

510. CONRAD WETTER, Myddleton-square, London, “ Improvements in the 
manufacture of fermented and spirituous liquors.” 

511. WittiAM HENRY WALKER, Leicester, *‘ Improvements in the manufac- 
ture of boots and shoes.” : 

512. Tuomas Nortu, Oxford, “ Improved apparatus for receiving and record- 
ing votes by ballot.”—Petitions recorded 24th Februury, 1860. : 
613. JouN Ligutroot, Accrington, Lancashire, ‘‘ Improvements in fixing 

pigments and other colouring matters on textile fabrics and yarns.” 

514. Epwarb Taomas Hugues, Chancery-lane, London, *‘ Improvements in 
boring apparatus.”—A communication from George Kolb, Bayreuth, 
Bavaria. 

515. BENJAMIN ANNABLE and Joun BLENcH, Neweastle-street, Farringdon- 
street, London, ‘Improvements in printing machines rendering the same 
more compact, of less bulk, and more available for use.” 

516, JaMes GILLESPIE and JouN GILLEsPIk, Kingsbarns, Fife, N.B., “ Im- 
provements in reaping and mowing machines.” A 

517. WiLLIAM Dean and CHARLES Pracn, Derby, ‘An improvementin the 
manufacture of wreaths or trimmings for ladies’ bonnets and other articles 
of dress.” 

518. Henry Ricnarp Jonny DENTON, Leicester, ‘‘ Improvements in hay 
rakes, horse rakes, and similar agricultural implements.” 

519, CHARLES WILLIAM SIEMENS, Great George-street, Westminster, ‘ Im- 
provements in the construction of electric telegraphic cables and con- 
ductors, and in machinery connected therewith.” z 

520. EBENEZER Exskine Scort, Dundee, Forfar, “Improvements in and 
pertaining to breech-loading guns and fire-arms.” < 

521. Tuomas Lamsert, Short-street, New Cut, and OseD WAKEFIELD, 
Union-place, Lambeth, Surrey, ‘ Improvements in steam and other valves 
or cocks.” 

522. Grores JENKINS, Tyne Cottage, Hanwell, Middlesex, ‘‘ Improvements 
in childrens’ metal cots or bedsteads.” 

524. CHARLES EDMUND GRrkEN, Blandford-street, Portman-square, and JOHN 
GREEN, Charlotte-street, Portland-place, Marylebone, London, *‘ Improve- 
ments in breech-loading fire-arms.” , : 

525. SAMUEL VaRLEY, Birmingham, “A new or improved chain, and machi- 
nery to be employed in the manufacture of the said chain.” 

626. Joun LANG and CHARLES CHEVALIER, Submarine Telegraph Works, 
Birkenhead, ‘‘ Improvements in targets.” 

527. THoMAs SiLveR, Philadelphia, U.S., and Joun Hamiuron, Glasgow, 
Lanarkshire, N.B., ‘‘ Improvements in apparatus for governing or regu- 
lating the speed of steam and other engines and machines in motion. 

528. WILLIAM BERKS, sen, and WILLIAM BERKS, jun., Nottingham, ‘ Im- 
r ts in hinery for the manufacture of bobbin net or twist 
ace.” 

529. JosepH Leg, Lincoln, “ Improvements in the manufacture of crank 
shafts from round or square iron or steel.” ; 

531. JOHANN Faper, Stein, near Nuremberg, ‘‘ Improvements in evere 
pointed pencil cases.”—Pelitions recorded 25th February, Low. 

532. JouN Barnovuin Rowcuirre, Ducie Works, Manchester, 
ments in pin-winding machinery.” 

533. RoBeRT GILLizs LowNpss and James GiLRoy, Auldhousefield, Renfrew- 
shire, N.B., ‘* Improvements in embossing and finishing woven fabrics. 
534. ALEXANDER MELVILLE, George-street, Portman-square, London, Im- 

provements in the preparation and manufacture of compounds for marking 








“Improvements in battens employed in 














“ Tmprove- 








on paper and other fabrics and substances.” . va 
535, Ropert Bartow Coousy, Nottingham, “‘ Improvements in the - 
ture of plain or ornamental woven or looped fabrics from certain descrip 


tions of yarn, and for the application of such fabrics to the making 
various articles of dress, and for other uses such as hats, —_ gloves, 
hosiery, lace shawls, mantle and other cloths, curtains, table, um relia, = 
other covers, such fabrics being made with or without terry, plush, or cul 
pile surfaces.” 3 ate 
536. Tuomas CHARLES Eastwoop, Bradford, Yorkshire, “ inguevenes AH 
ame ,or apparatus for preparing and combing wool, cotton, and 0 


res. 
Lewisham, Kent, “ Improvements in 


537. PrreR Hvupert DeEsvVIGNES, | and otber pictures, 


org for ae ph 

models, res, and designs.” . 

538. ereunY Fore SHorg, — Hall, Denon, “ An improvement inor 
addition to casks to prevent their becoming foul. 

539. JoHN ALLEN Bassett, Salem, Massachusetts, U.S., “Improvements in 


apparatus for decomposing steam. 
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540. WinuiaM Muwstow and Henry Wattwork, Miles Platting, near 
Manchester, ‘‘ Impr its in weighting and Gating rollers used in 
machinery for preparing and spinning cotton and other fibrous materials.” 

541. JouN ALLEN basse1T, Salem, Massachusetts, U.S., ‘‘ Improvements in 
the manufacture of gas for illuminating and other purposes.”—Petitions 
recorded 27th February, 1860. 

543. Epovarp Isaac Asser, Amsterdam, Netherlands, “A process of 
pho phic proofs with printing or autographic ink for the purpose of 
either using them as such, or placing them back on lithographic stones or 
on metal.” 

545. WiLLIAM Davigs, Queen’s-road, Everton, near Liverpool, “‘ Improve- 
ments in movable window-shutters.” 

547. James WATERHOUSE Mipe.Ey, Keighley, Yorkshire, ‘‘ Improvements 
in hinery for spinning wool, mohair, alpaca, and other fibrous sub- 








stances.” 
549. Maenus Manson, Edinburgh, Midlothian, N.B., Improvements in gas 
meters.” 
551. ALBAN A » I ter, Ohio, U.S., “ An improvement in 
governors of motive power engines.”— Petitions recorded 28th February, 
) 





860. 
553. JouN Bair, Caledon Mill, Manchester, “Certain improvements in 
machinery for preparing and carding cotton and other fibrous materials.” 
555. Joun Rickakp and WILLIAM RickarD, Derby, “‘ Improvements in the 
manufacture of chenille and other piled fabrics, and also in the machinery 
connecied therewith.” 

557. WiLL1AM WiLLiaMs, Merthyr Tydvil, ‘* Improvements in machinery or 
apparatus for effecting ventilation.” 

559. HENRY SWAN, Bishopsyate-street Without, London, ‘‘ Improvements in 
stereoscopes, stereoscopic pictures, and cameras for taking the same.” 

563. GeorGr WiLson, York, “ Improved inery for iding the caps of 

bottles and jars."—Petitions recorded 29th February, 1360, 





Invention protected for Six Months by the Deposit of a Complete 
™ Specification - ° 


£68. WitLIAM Busu, Dulwich, Surrey, ‘* Manufacturing granulated seidlitz 
powder.” —Deposited and recorded lst March, 1800, 





Patents on which the Stamp Duty of £50 has been Paid. 
645. a GREAVES, New Palace-yard, Westminster.—Dated 5th March, 
1 


648. Jown Woopiry and Henry HERBERT SwinrorD, Limehouse, Middle- 
sex.—Dated 5th March, 1857. 

659. LukE Bartox, Ison Green, near Nottingham, and EDWIN STANLEY 
Brookks, Nottingham.—Dated 6th March, 1357. 

663. RowLaNp Mason Orvis, Saint Mark’s-crescent, Regent’s Park, 
London. -- Dated 7th March, 1857. 

675, CLEMENT SHakP, Birmingham.—Dated 9th March, 1857. 

681. SAMUBL FAULKNER, Manchester.—Dated 9th March, 1857. 

689. ALFRED VINCENT NEwTON, Chancery-lane, London,—A communication, 
—Dated 9th March, 1857. 





Patents on which the Stamp Duty of £100 has been Paid. 
557. Tuomas WELLS Cross, Hunslet, Leeds, Yorkshire.—Dated 5th March, 
185! 


574. THOMAS WEATHERBURN Dopp, Rotherham, Yorkshire. — Dated 7th 
March, 1853. 
621. WituiamM Muir, Britannia Works, Manchester.—Dated 12th March, 


$53. 

456. Epwin SanTLey Brookes, Joseru Buack, Georek STEVENSON, and 
WiitiaM Jones, Loughborough, Leicestershire.—Dated 23rd February, 
1853. 

682. Epwarp Cook and James Srokes, Birmingham. — Dated 9th March, 
1 


702. RopertT Lewis Jones, Chester.—Dated 11th March, 1857. 

698. WILLIAM CuARLES Day, Strand, London.—Dated 10th March, 1857. 
716. GrorGE Travis, Mercaston, Derbyshire.—Dated 12th March, 1857. 
729. Henry Brivess, Bridgewater, Somersetshire. — Dated 14th March, 


904. RoBERT WARDELL, Stanwick, Yorkshire.—Dated 1st April, 1857. 

716. JouN SuHaw and WiLttiaM Mainwaring, Britannia Works, Banbury, 
Oxfordshire.—Dated 12th March, 1857. 

718. Winu1aM Epwarp Newton, Chancery-lane, London. — A communica- 
tion.—Dated 12th March, 1857. 





Notices to Proceed. 

2484. Roman CicHowski, Linow, Poland, ‘‘ Improvements in ploughs.”— 
Petition recorded 31st October, 1859. 

2501. CHARLES Bacon, Edgeware-road, London, “‘ Improvements in globes 
and shades for gas-ligits, and oil, or other lamps.” 

2504. Joun Howakp, Fenchurch-street, London, ** Improved machinery for 
moulding hollow bricks and tubular articles."—A communication from 
M. Becherer and C. Kesseler, Greisswald, Prussia.” —/etitvons recorded 3rd 
November, 1859. 

2515. WiLLiaM CLARKE, Nottingham, and Joszru Gers, Lenton, Notting- 
hamsbire, ‘‘ Improvements in the manufacture of looped fabrics.”—Petiion 
recorded 4th Novewter, 1859. 

2520. CoLIN MACKENZIE, Stornoway, Ross, N.B., “‘ Improvements in machi- 
nery or apparatus for cutting and dressing staves for casks, barrels, and 
other wooden vessels.” 

2525. Tuomas WuitrakerR McCa.tum, Belper, Derbyshire, and Luks 
Woopwarp, Nottingham, “ Improvements in framework knitting machi- 
nery.”—/’etitions recorded 5th November, 1859. 

2535. WituiaM Epwakp Newton, Chancery-lane, London, “ Improvements 
in promoting or accelerating combustion in furnaces or fire-places.”—A 
communication from Charles Joseph Leopold Maire and Jean Baptiste 
Frédéric Jules Vallée, Tours, France. — Petition recorded 7th November, 


2537. Henry Buckwortnh PoweE.t, Foxleze Park, Lyndhurst, Hants, ‘* The 
protection and prevention of fouling or injuring by foreign matters the 
screws, paddles, rudders, and stern posts of steam ships or other vessels.” 

2538. ApoLrPuk Leakcu, Brussels, Belgium, ‘“*An improved process of 
manufacturing embossed sheets or stuffs called embossed fictitious leather 
for hangings and h hold furnitures.”—A communication from Henry 
Hendryckx, St. Josse-ten-Noode, near Brussels. 

2545. WiLLIAM CLaRK, Chancery-lane, London, ‘* A compound applicable for 
the manufacture of manure, the preservation and disinfection of organic 
matters, and for other purposes.”—A communication from Victor Corne, 
Boulevart St. Martin, Paris. —/etitions recorded 8th November, 1859. 

2552. Wittiam CLARK, Chancery-lave, London, * Improvements in the con- 
struction and application of electric telegraph wires or conductors.”—A 
communication from E, D. Rosencrantz, New York, U.S.— Petition recorded 
9th November, 1859. 

2557. ARTHUR JAMES MELHUISH, Holborn Bars, London, “ Improvements in 
the construction of cameras for obtaining photographic pictures.” 

2560. WitLtamM FiEercurk, Kilburn, Derbyshire, ** Improvements in machi- 
nery for making looped fabrics.” — Petitions recorded 10th November, 1359. 
2588. CHARLES CHALMERS, Merchiston Castle Bank, Morningside, Kuin- 
burgh, Midlothian, N.B., ‘Improvements in gas stoves for heating 

buildings, apartments, and other similar places.” 

2592. WiLLiaM WiLkins, Banbury, Oxfordshire, “A ‘ridge trestle.’ or 
apparatus which may be employed on the ridges of buildings to support 
persons and planking.” 

2595. JAMKS GRAHAM, Warrington Junction, Lancashire, ‘ Improvements in 
treating and applying products obtained when galvanising iron.”—Petitious 
recorded 15th November, 1859. 

2597. Wuitmor® Bakex, Downham, Norfolk, “ Apparatus to facilitate the 
delivery of coins for the giving of change and the like.”—/etition recorded 
16th November, 1859. 








2633. WiLLIAM Epwaro Newton, Chancery-lane, Londen, ‘‘ An improved 
machine for moulding and pressing bricks.”—A communication from John | 
Williamson Crary, Pensacola, Escambia, Florida, U.S.— s/ctition recorded 
2Qist November, 1259. | 

2644. WitLiaM EpwaRD Newton, Chancery-lane, London, ‘Certain im- 
provements in obtaining compensation for the effects of changes of tempe- 
ture in time-keepers.”— A communication from Henry Boehm James, 
Trenton, Mercer, New Jersey, U.S.—Vetitwn vecorded 22nd November, 


1859. 

2679. Moritz Aversact, London, ‘Improved apparatus to be applied to 
omnibuses, stage coaches, and other similar vehicles, to indicate the 
distance each passenger travels, and the amount of his fure.”—A communi- 
cation from Eduard Schroder and Julius Amuel, Berlin, Prussia. 

2680, Tuomas Watson and GroxGe HeaLry, Rochdale, Lancashire, “Cer- 
tain improvements in the manufacture of silk velvets.” 

2681. Moxitz AveKBacH, Loudoun, * Improved apparatus to be applied to 
cabs, hackney carriages, and other similar vehicles, tu indicate the number 
of persons carrieu, the distance travelled, and the amount of fares.”—A 
communication from Eduard Schroder aud Julius Amuei, Berlin, Prussia. 
—Fetitions recorded 26th Novewber, 1359. 

2693. RicHakD AKCHIBALD Brooman, Fleet-street, London, “ An improved 
poultry wagon.”—A communication trom Partait Giot, Paris.—Peduivn 
recorded 23th November, 1359. j 

2752. Grorek FELDWICK, Saint Martin’s-court, Westminster, ‘‘ An improve- 





ment in roller blinds.”—/ tition secorded 5th December, 1359. 

2810. SamuzL WiLLiaM Campain, Deeping, Saint Nicholas, Lincolnshire, 
“ Improved machinery for removing or elevating straw and other agr.cul- 
tural produce.”—Vauwn recorded With December, 1559, 

2866. HeNkY STOKES, Coventry-street, London, ‘* lmprovements in boots, 
particularly applicable for military purposes.” — /etition recorded 16th 
December, 1859. | 

2893. Marruzw Jonzs, Cardiff, Glamorganshire, ‘Improvements in the | 


mode of preventing explosions in boilers and steam generators.”— Petition 
recorded 20th December, 1859. 

97. Joun MusseLwuite, Devizes, Wiltshire, “‘ Improvements in apparatus 
for transferring fluids.”— Petition recorded 13th January, 1860. 

175. CHaRLEs I.irrs, Birmingham, ‘* Improvements in double shell buttons.” 
—Petition recorded 24th January, 1860. 

207. B. PoncoN-JEANDELIZE, Bousecours, prés Rouen, Seine Inféricure, France, 
** An improved eye-flap designed to stop horses which have taken fright by 
depriving them of sight, and which he calls ‘ binding eye-flap,’ for which he 
has obtained in France a patent for invention and improvement for fifteen 
years, bearing date 19th August, 1859 (No. 41,909)."—Petition recorded 27th 
January, 1860. 

238. Enear Brookes, Birmingham, and Henry Warers, Smethwick, 
Staffordshire, ‘‘ New or improved machinery to be used in the facture 


1934. J. BLakk, Accrington, Lancashire, ‘‘ Steam and vacuun-gauges."— Dated 
2th A 1859. 


The patentee attaches one end of a pipe of any required length to the 
condenser, boiler, or other vessel where the degree or quality of the vacuum 
or pressure is required to be known, and the other end of the pipe being 
connected to the vessel which holds the mercury ; this vessel is of any 
desired external shape, but made internally with a rectan or other 
formed recess or chamber, having seatings upon which a plate or segment 
of glass is jointed, and fixed with putty or other suitable cement ; this 
glass thus forms one of the sides or surfaces of a rectangular or other formed 
recess or chamber open at the top, in which chamber the mercury is placed, 
and communicates with the bore of the pipe d with the . 
boiler, or other vessel of which the internal vacuum or pressure is to be 








of guns and pistols, and for shaping metallic and non-metallic substances 
for other purposes.”— Petition recorded 30th January, 1860. 

370. WiLLIAM ALDRED and JOHN Mayngs, Manchester, ‘* Improvements in 
apparatus applicable to steam boilers for liberating steam therefrom, either 
in the event of excessive pressure or of deficiency of water, for giving 
audible signals in the like cases, and for regulating the supply of water 
thereto.” — Petition recorded 11k February, 1860, 

409. Joun W8EKS, Marylebone, London, “ Improvements in umbrellas and 
parasols.” — Petition recorded 14th February, 1860, 

434, Eowarpd Westwoop, Brierley-hill, Staffordshire, ‘‘ An improved mode of 
reser or holding corks in the necks of bottles, jars, or other similar 
vessels.” 

436, SamurL Bury, Menchester, ‘‘ Improvements in machinery or apparatus 
for embossing and finishing textile fabrics or other like surfaces.”—/etitions 
recorded 17k Feoruary, 1360, 

454, Tuomas O-Borng, Derby, ‘* Improvements in coupling and 





indi The space which holds the mercury is of | r area than that of 
the communicating pipe, and the movement of the mercury in the pipe and 
chamber is in corresponding proportion, so that a short vessel may be em- 
ployed for indicating a high pressure or extreme vacuum. The outside of 
the vessel is uated, and the rising and falling of the mercury can be 
seen through the plate or segment glass, thus forming an efficient and simple 
indicating chamber. The vacuum and steam-gauge are separate instruments, 
and each indicating chamber can be gradua‘ to measure up or down 
according to the position of the communicating pipe. 

1940. L. PERKINS, Frances-street, Gray's-inn-road, London, “ Mills,"—A com- 

munication.— Dated 25th August, 1859. 

According to this invention two circular metal plates or discs are em- 
ployed as grinding surfaces ; they are made of cast-iron, and are chilled, 
the working surfaces of the plates having ridges formed on them; the 
lower plate is mounted on the upper end of a vertical axis carried in a suit- 
able frame, and the upper plate, which has a hole through it at the centre, 





railway and other vehicles.” visions 

465. Sir CuakLes Titston Bricut, Harrow Weald, Middlesex, “ Improve- 
ments in working and testing telegraphic conductors, and in apparatus con- 
nected therewith.” —/etitions recorded 20th Febrwary, 1860. 

480. SAMUEL STEPHEN Bateson, Bolton-street, Mayfair, London, ‘‘ Improve- 
ments in generating steam and in heating apparatus, and in the apparatus 
employed therein.” —Petition recorded 22ud February, 1860 

499. Eowaxp Mucktow, Bury, Lancashire, ‘‘Certain improvements in the 
treatment of madder-roots, Munjeet, or other plants of a similar class,” 

508. Joun Henry Jounson, Lincoln’s-inn-tields, London, ‘‘ Improvements 
in forming the fastenings of caps or stoppers for jars and bottles, and in 
the machinery or apparatus employed thereiu.”—A communication from 
Thomas Roll Hartell, Philadelphia, Pennsylvamia, and Andrew K. Hay, 
Winslow, New Jersey, U.S.—etiteons recorded 24th February, 1860. 

549. Magnus Manson, Edinburgh, Midlothian, N.B., “ Improvements in gas 
meters.”—FPetition recorded 2th February, 1860. 





; 568. WittiamM Bush, Dulwich, Surrey, “* Manufacturing granulated seidlitz 


powder.” —Petition recurded lst March, 1860, 


And notice is hereby given, that ali persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 
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*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Gr at 8 al Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents, 





Ciass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers Fittings, §c. 
1610. J. Greeory, Barreiro, Portugal, *‘ Locomotive and other steam- 
engines.” —Dated 22nd August, 1859. 

This invention relates more particularly, but not exclusively, to 
locomotives, and the construction or arrangement and disposition of the 
various parts of such like machines. ‘The first part of this invention 
consists in constructing locomotive engines with four steam cylinders and 
eight wheels mounted upon four axles placed parallel with each other. The 
patentee connects the two additional cylinders with the coupled driving 
wheels by means of connecting rods, which may be detached or disconnected 
for permitting two cylinders only being used. He places such two addi- 
tional steam-cylinders at the opposite end of the engine framing to that at 
which the cylinders are ordinarily placed. By increasing the length of the 
framing of ordinary six-wheel engines having four wheels coupled, and 
adding an additional pair of wheels as trailing wheels, he is enabled to 
increase the capacity of the boiler and steam-generating surfaces; and by 
disposing the additional pair of steam cylinders behind the trailing wheels 
respectively, in the same position as that in which the cylinders are 
ordinarily placed at the smoke box, he is enabled to connect the piston-rod 
ends or cross-heads, by means of connecting-rods, with the outside cranks 
or pins of the driving-wheels. He removes the flanges from the four 
oriving-wheels, or constructs them without flanges, and by increasing the 
length of the engine base by the addition of the fourth pair of wheels, he 
is enabled to obtain a much steadier, safer, and more powerful engine, as 
the additional power of the extra pair of cylinders can be transmitted 
through the four coupled driving-wheels, whilst the removal of the fla nges 
enables curves of shorter radius to be travelled, The Second part of the 
invention relates to the axle-boxes of locomotive engines and carriages, and 
consists in a novel contrivance for permitting the assumption of radial 
position by the axles in traversing sharp curves, without undue straining 
of the frames or the horn plates, or injury to the axle bearings or boxes, or 
to the wheel tyres or the metals. It consists in constructing axle-boxes 
with a suitable vertical recess on each side, and so forming the horn plate or 
guiding frame in which each axle-box slides vertically, that its edge, being 
rounded, or otherwise formed to correspond with a plate of hardened steel, 
or other metal, placed within the recess of each axle-box, takes its bearing 
thereagainst ; behind this metal plate a pad, slab plate, or packing piece of 
vulcanised india-rubber, or other permanently elastic material is placed, 
for the purpose of giving end or horizontal play in the direction of the 
length of the engine or carriage. The thickness of elastic material on each 
side of each axle-box may be varied in proportion to the amount of play or 
end motion required for passing curves, and the form of the metal plate or 
strip inverted between the elastic material and the horn plate or guide, may 
be varied, as also the dimensions and nature of the metal employed. The 
Third part of the invention relates to the construction of locomotive and 
other furnaces, and is intended more particularly for the more perfect com- 
bustion of coal as a fuel in locomotive engine and other furnaces, and it 
consists in constructing and placing within the furnace a hollow, conical, 
pyramidical, or other similar form or structure of fire-clay, fire-brick, or 
other fire-resisting material, which may either be made in one piece, or in 
several pieces, for facility of transport and construction; aud also for the 
purpose of preventing tracture by and from the effects of expansion and 
contraction ; such cone, pyramid, or other suitable fourm, he prefers to 
surmount with a hollow head, or what is known as a “ get head,” and the 
circumference or surface of the cone or pyramid (or of whatever other 
form it may be), and the under side of the ‘‘ get head,” or button head, is 
perforated with numerous hoies, which may either be circular openings or 
small slots suitably disposed for distributing the air to the fuel contained 
within the furnace. He prefers to dispense with the ordinary fire-bars, and 
to mount the hollow perforated chamber upon a wrought-iron frame, placed 
in the position usually devoted to supporting the furnace bars, and which 
frame may be suspended or pivotted for facilitating the discharge of the 
fuel from the furnace when necessary. He prefers to fit butterfly or flap- 
valve dampers or regulators to the under side of the wrought-iron bearing 
frame, and to so arrange them that one or both of the damper plates or 
regulator flaps may be partially or wholly closed, at pleasure, from the 
foot plate. And for the regulation of the admission of air to the * head,” 
he applies a valve in the throat of the conical, pyramidical, or other form 
of perforated chamber, and whether it be constructed of fire-clay, fire-brick, 
or any other fire-resisting material, and irrespective of its shape, the 
object being to place the perforated chamber in the midst of the fuel, so as 

t to heat the air therein, before permitting it to pass through the 


| Numerous openings into and amongst the incandescent and green fuel, by 


which perfect combustion may be obtained, and coal be substituted in 
locomotive furvaces for coke. ‘To apply the hollow perforated fire-resisting 
itabl ii 


is ted on the lower end of a hollow or tubular axis, so that the upper 
plate is brought parallel with the lower plate, and almost in contact with 1, 
The axes of the upper and lower plates are eccentric the one to the other, 
When the mill is in action, the axis on which the lower plate is mounted is 
driven by a band, or in any other convenient manner, and the material to be 
ground is fed between the two plates through the hollow axis of the upper 
plate. The upper plate is not directly driven, but is carried round by the 
lower plate, and the plates being eccentric the one to the other, the ridges 
of the one plate move over the ridges of the other plate, so as to produce a 
cutting or shearing action, and thus the material between the plates is 
rapidly divided and ground, The axis of the lower plate is able of 
moving longitudinally, and the two plates are kept up the one to the other 
by a weight ; they are, however, kept out of actual contact by a stop. The 
eccentric arrangement of the grinding surfaces causes the ground material 
to escape very readily from between them.—WNot proceeded with, 

1952. J. R. Rosrron, Bdensield, Lancashire, ‘* Furnace bars."—Dated 27th 
August, 1859. 

This invention consists in applying to furnace bars a coating or covering 
of fire clay, whereby they are protected from the heat of the fire.—Not 
proceeded with. 

1960. T. Merion, Pinnasberg, Saint Pauli, Hamburg, “* Governors for re- 
gulating the speed of marme and other engines and machinery.”—Dated 
20th August, 1359. 

The documents relating to this invention are with the Law Officers, and 
cannot at present be seen. 

1970. J. H. Jounson, Lincoln’s-inn-flelds, London, ** Steam generators.” —A 
communication.— Dated 30th August, 1859. 

According to this invention it is proposed to employ as units of construc- 
tion a series of chambers of cast-iron or other metal, of a uniform size and 
shape, and of an individual strength sufficient to resist any probable ex 
plosive force. These chambers or units of construction may employed 
either singly, or two or more may be cast together in one casting. It is 
as to employ four chambers cast in one piece, and these castings of 

vur may be termed the units of construction, whilst castings of any lower 
number, such as two or three, may be termed fractions of the units of con- 
struction, When so cast together, each chamber is in free communication 
with the rest in the casting, and is formed with branches or connecting 
mouth-pieces, so that when two or more of these units or castings are com- 
bined together to form one boiler, they are in free communication with 
each other. Various means may be adopted for holding the several units 
together, so as to maintain the joints water-tight and steam-tight, but the 
simplest mode is to plane the contact surfaces perfectly flat and even, and 
then to draw them forcibly together by long Polts or tie rods secured at 
either end by cup-shaped washers, covering the otherwise exposed branch 
or mouth-piece of the last or outer series of units. These rods pass internally 
through any desired number of units, and are tightened up - | nuts so as to 
bind them firmly together. The size of the boiler may obviously be increased 
or diminished by simply adding thereto, or subtracting therefrom, a greater 
or less number of these units of construction, which, being all cast of a uni- 
form size and shape, will build A. together in any form or combivation 
desired. The boiler so constructed is then surrounded by an outer casing 
of metal or brickwork, and provided with one or more fireplaces or furnaces, 
which may be entirely enclosed or surrounded by building up the units so 
as to furm a vault or chamber which serves as the furnace space, 


Ciass 2.—TRANSPORT. 
including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 
1951. F. Wrie.ry, Manchester, ‘* Permanent-way of railways.”—Dated 27th 
August, 1859. 


This invention consists, First, in forming or constructing railway chairs 
with circular boss projections from the bottoms of the chairs, which are 
designed to fit into or occupy corresponding recesses or holes in the sleepers, 
which are first prepared with great precision by means of suitable machinery. 
Secondly, the invention consists in a novel method of holding up and 
securing the rail within the chair by means of two supports or carriers (one 
being movable) which fit into and bear up or support the rail from the 
under side of the top flanch or rib. The lower flanch or rib of the rail, being 
kept free from contact with the internal base of the chair, is thus perfectly 
preserved from injury, and when uired to be reversed will be found for 
further service equal to a new rail. internal part of the chair on one 
side is formed to fit the edge of the lower flanch or rib of the rail, against 
which it is firmly held by the movable key-piece being foroed —— the 
opposite edge of the rail by the trenail or set screws, thereby firm y holdir 
and preventing the possibility of any upward or lateral action of the rai 
This description of chair is equally applicable to and well adapted for 
securing the junction of rails as a joint chair, superseding the neceasity for 
fished joints as at present employed. 


1058. E. Rerrie, New Cross, Kent, ** Anchors.”—Partly a communication.— 
Dated 27th August, 1859. 
This invention cannot be described without reference to the drawings. 


1961. C. Kerman, Millbrook, Southampton, ‘* Apparatus to prevent the 
sinking of vessels, through leakage, sor lifting and flouting vessels off 
when stranded, and for raising aud floating sunken vessels.” —Dated 
20th August, 1859. 

This invention consists, mainly, of a vessel or vessels of suitable form, 
composed of vulcanised india-rubber, or other suitable material, of an air- 
tight and waterproof texture, and made hollow so as to contain air,—Not 
proceeded with, 


1969. J. B. Bannes, Summer-dlane, and J. Loach, Caroline-street, Birmingham, 
* Oars for propelling boats, dc," —Dated 30th August, 1859. 

The object of this invention is to enable rowers to impel boats in the 
direction in which boy J sit during the time of rowing. Instead of the 
rower sitting with his back to the prow of the boat, so as to be impelling 
his boat in direct opposition to the hne of his sight, the patentees propose 
for him to sit with his face towards the head or prow of his boat, and to 
impel the boat in the same direction, by which means he will be able to 
direct its course, and avoid danger, And they effect this, First, by con- 
structing the rowlock by forming in the gunwale of the boat slots or 
grooves for the axes of the oars (as will be hereafter seen) to work in, or by 
iron supports for the same purpose; or the rowlock may be constructed 
upon what may be termed the gimbal principle, so as to admit of the oar 
being properly feathered in entering and leaving the water. And, Secondly, 
the oars are formed in two parts fitted with suitable sockets or shanks in 
connection with segmental toothed wheels, which are geared together and 
secured by pins to an outer case or box, on which case or box the axes 
before referred to are formed that rest in the rowlocks, thus freely admitting 
the oar to be raised from or dipped into the water as required by the eleva- 
tion or depression of the hand. By the segmental toothed connectors, the 
act of carrying the handle part of the oar forward with the body to take 
a stroke, causes the outer portion of the oar (extending from the gunwale of 
the boat) to move in the same direction, and which being now dipped into the 
water by the elevation of the hand, the stroke is made in every respect 
identical as to position, power, and action of the body and hand, in the 
same way in which the work of rowing is now performed. The stroke being 
finished, the outer end of the var is elevated from the water, and again 
carried forward as before, But in this system of rowing the axes of the 
metallic joint of the oar, working in the vertical slots of the rowlocks, pro- 
duces steadiness and ease, and renders the act of rowing more certain and 
pleasant, as the oar at all times is in its true position for work, thereby 
avoiding the possibility (from its blade being presented to the water at a 
false angle) of the blade suddenly rising out of the water, and causing the 
rower to fall backward in the boat to the danger of himself and others that 
he may have with him. The steady and secure action of the oar imparts a 

ling ease and force to the muscular exertion of the rower, which 





material to the furnaces of marine aud other boilers a ion 
of the shape must necessarily be made, but the object, in each case, is vo 
form a reservoir in which the air is received and becomes heated, and is 
afterwards permitted to escape into the midst of the fuel. 





enables him to impel a boat (on this — much faster than can be done 
by the most skilful on the old plan, oar itself may be formed of thin 
sheet iron, bent into a tubular form for strength at the parts forming the 
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handle, and where they are united to the segmental joints, but the part 
forming the blade of the oar may be hammered or beaten into a flat or con- 
cave form, as taste or fancy may direct ; or these portions may be formed 
of wood in the ordinary way. And in some instances they purpose apply- 
ing a metallic blade, so fitted to the outer end of the oar that it shall take an 
inclination over the surface of the water when being carried forward for the 
commencement of a stroke, that it shall offer less resistance to the atmo- 
sphere, but that the moment it is dipped into the water, and the backward 

on commences, it shall adapt itself to the right position for its work or 
passage through the water until the stroke is completed; thus by the fixed 
rowlocks, and the improved construction of oars, the exercise or business of 
rowing will be rendered more safe and effective, while, to the scientific 
rower, the gimble rowlocks with the improved system of rowing will enable 
him to turn to good account every opportunity for skillful handling of his 
oars, for decreasing resistance and applying force, the true principle by 
which speed can be given to floating bodies. 


1973. T. EastMan, Southsea, Hants, ‘* Screw propellers.” —A communication. 
—Dated 30th August, 1859. é f 
This invention cannot be described without reference to the drawings. 
1974. J. Freup, Lambeth, Surrey, ‘‘ Superheating steam.”—Dated 30th August, 
1859. 





This consists in an improved method of arranging and constructing 
apparatus for superheating steam, whereby the steam is made to pass 
through a system of flattened tubes which are placed iv the uptake in such 
& position as not to interfere with getting at the ends of the boiler tubes for 
cleaning or renewing them, and so as to offer the least resistance to the 
heated gases and give the requisite area for their passage to the chimney, 
while at the same time the surface of the tubes is brought well into contact 
with the heated gases which pass up between them. ‘The tubes are a 
in rows one above the other, and have their ends fixed into steam boxes, 
one of which receives the steam direct from the boilers, while the other has 
communication with the main steam-pipe leading to the engine. The ends 
of the flattened tubes are left round, and are fixed in the tube-plates of the 
steam-boxes with ferrules in the ordinary way, but as the flattened portion 
of the tubes will not pass through the round holes in the tube-plates, the 
patentee divides the tubes into groups of nine as near as may be, and 
makes the holes in one of the tube-plates for the central tubes of the groups 
of such a form and size as will readily allow the flattened tubes to pass 
through them, and then bolts on to the plate small flange-plates with round 
holes into which the ends of the tubes are fixed in the ordinary way. By this 
arrangement any one of the surrounding tubes may be taken out and 
renewed when required, by first removing the central tube of its group with 
the flange-plate on its end and then withdrawing the defective tube through 
the central hole made for that purpose. The sides of the tubes placed in 
rows above one another present a nearly flat surface, which may be readily 
cleaned with brushes through doors made in the chimney uptake, but in 
cases where it is not convenient to clean them in that way he proposes to 
use a scraper worked from the outside for the purpose. Also in 
where it is convenient to do so, he prefers to provide additional pas 
the heated gases, with the requisite dampers for shutting off the pas: 
through the superheating apparatus, which may be used in case of the 
apparatus requiring repair, so that it may not be injured when it is found 
necessary to shut the steam off from it. 

1086. J. SAMUEL, Great George-streel, Westminster, ‘* Railway sleepers.” — 
Dated 31st Auguat, 1859, 

This invention is based upon an invention patented by the present 
patentee in 1850, No. 13,029, and consists in constructing transverse 
sleepers for rails of wrought-iron in one piece with troughs or recesses sunk 
therein, or otherwise made for containing or carrying the rails which are 
secured in the troughs by means of keys or wedges. Ribs may be formed 
on the upper and under surfaces of the plates composing the sleepers, to 
serve the double purpose of securing the keys or wedges from longitudinal 
motion, and of imparting strength to the sleepers. 

1095. T. AVBLING, Rochester, Kent, ‘* Locomotive engines.” —Dated 1st Septem- 
ber, 18! 

This invention relates to certain peculiar constructions and arrangements 
of apparatus for giving more or less tension to an endless chain or chains 
when used for transmitting motion to the driving-wheels of locomotives, 
whether for common roads, railways, or for agricultural purposes. Accord- 
ing to one mode of carrying out this invention the axis of the small chain 
pulley, which transmits motion to the endless chain passed round a larger 
chain wheel on the bind running axle of the engine, is capable of lateral 
adjustment in a curved slot in the main supporting bracket, which carries 
the plummer-blocks of the engine shaft, the curve of this slot being struck 
from the centre of the main shaft. By this means the spur-wheel and 
pinion a pa ed for actuating the small chain pulley will not be affected by 
the lateral adjustment of such pulley, but will remain in year in whatever 
position the axis of the pulley may be placed in its curved slot. 

2004. W. Coven, Wigan, Lancashire, '* Propelling vessels.” —Dated 2nd Sep- 
tember, 1859. 

This invention consists in the employment or use of two or more endless 
chains or bands extending in a direction from stem to stern of the vessel, 
and distended at each side thereof between two cylinders or drums ; upon 
these chains any number of floats, blades, or paddles are arranged to act 
upon the water, and so effeet the propulsion of the vessel. Motion is com- 
municated from the driving power to the said chains by means of the cylin- 
ders, which are furnished with projections upon their peripheries taking 
into the links of the chains, and the chains are so constructed that one link 
may lock into another, so as to form a rigid horizontal line of floats or 
paddles beneath the surface of the water.— Not proceeded with, 

2007. E. Burron, Sinith's-terrace, Chelsea, ‘* Raising sunken vessels,”— Dated 
2nd September, 1859. 

This invention relates to the raising of sunken ships by means of hydraulic 
presses, which are capable of being floated over the sunken vessel, and then 
set into simultaneous action to haul up chains Which have previously been 
passed under the hull of the vessel required to be lifted. The hydraulic presses 
the inventor proposes to mount in rows upon two long wrought-iron vessels 
or caissons, which he connects together ten:porarily or permane:tly by 
means of beams or bearings, and at a sufficient distane art to allow of 
the sunken vessel being raised into the intervening space. The presses will 
be situate near the inner edge of the decks of the respective vessels, and the 
lifting chains will be guided through self-acting cleats or over stops secured 
to the decks, and thence over a sheave on the travelling crossheads of the 
presses, and continued down to capstaus actuated by hand, or by the engines 
employed to work the presses, by which means the slack is taken up at each 
descent of the press-heads. ‘To facilitate operations he proposes to provide 
the caissons with stern propellers, and to enable them to keep their balance 
under all circumstances. It may be found desirable to fit them with water- 
tight compartinents, which may be filled or pumped out as circumstances 
may require.—Not proceeded with. 



























Cass 3.—FABRICS., 

Inciuding Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabries, Se. 
1962, J. R. Howartu, Manchester, ‘ Calendering and finishing textile fabrics.” 

—Dated 2th August, 1559. 

This invention reiates to improvements upon the ordinary calendering 
machine, and is designed for the purpose of adjusting or regulating the 
amount of pressure to be exerted by the bowls upon the calico passing 
between them. The improvement consists, First, in supporting or mount- 
ing each bow! upon bearings or beds of india-rubber, or other elastic sub- 
stance, so that the vertical pressure or weight of each respective bow] is 
sustained or received by the bearings, and the pressure upon the fabrie mi: y 
consequently be regulated to a greater or less degree as required; wherel y 
also the inventor is enabled to employ three or more paper bowls, whica 
constitute a second important feature of the improvements. Hitherto, 
the perpendicular form of calender, only one paper bowl, and two heating 
cylinders, could be employed, by reason of the great weight and pressure 
of the bowl, but, by thus supporting the bowls, three or more may be used, 
and consequently a higher degree of finish may be given to the surface under 
operation, The bowls are to be heated by contact with the arrangement of 
heating cylinders or rollers.—Not jroceeded with. . 

1963, W. Cuark, Chancery-lane, London, ** Sewing and stitching by machinery.” 
—A communication.— Dated With August, 1959 i 5 








hery of the main cylinder in the most exact manner. These bars are 
| ne Aen to the carding engine, or parallel with the axis of that 
cylinder. They are preferred to triangular in transverse section, being 
placed with a flat side inwards, and quite parallel with each other, and with 
their contiguous edges close together, about one-eighth or three-sixteenths 
of an inch only being left between them. At cach end of the set of cover- 
ing bars—that is, at the licker-in end and the doffer end—there is a covering 
shield to connect them with the licker-in and doffer respectively, and thus 
form a complete bottom cover. Carding engines fitted in this way work up 
ali the really available fibres, and allow nothing but positively useless 
waste to escape through the interstices of the bars, and thus a great saving 
in material is effected. 
1978. J. Cowen and J. Stocks, Bradford, Yorkshire, ‘* Caps for spinning 

Jbrous substances.” —Dated 31st August, 1859. : 

This invention consists in constructing or manufacturing the caps em- 
ployed in spinning fibrous subst of wrought or malleable iron, instead 
of cast-iron, as before, for such purposes. Each cap is formed or con- 
structed by welding a solid plug of wrought-iron into one end of a suitable 
length of tube—welded wrought-iron pipe—which is then bored and turned 
to the proper shape or form required, and afterwards case-hardened and 
polished by any of the usual methods, 


1979. J. NurraL, Todmorden, Yorkshire, ‘‘ Preparing and spinning cotton, 
dc.” —Dated 3ist August, 1859. : 

This invention consists in driving the top clearers, by gearing or other- 
wise, at a different surface velocity to that of the top rollers, thereby pro- 
ducing a rubbing action which is requisite in effectually collecting the 
flyings. 

1990. E. Exuis, St. Ann's Well-road, Nottingham, ‘* Finishing silk fabrics 
made on bobbin net and warp frames.” — Dated 31st August, 1859. 

For the purposes of this invention, the fabric is wound tightly on a roller 
or other instrument, and is then placed in a suitable chamber and steamed ; 
the fabric is afterwards dried and cooled while it is still on the roller or 
instrument. When the fabric is removed from the roller or instrument, 
after having been treated as above described, it will be found that the 
threads have become set in the positions they should occupy, and the fabric 
will bear handling and wear without the threads becoming displaced. Tn 
the manufacture of fabrics to be dressed in the manner above described, it 
is preferred to employ some or all of the silk threads in the state known as 
«in the gum ;” and it is also preferred to subject the fabric to the action of 
steam when on “ the work beam” of the frame on which it was manu- 
factured. 

2001. W. Brown, jun, and S, Batucate, Selkirk, N.B., “‘ Apparatus for 
grinding or sharpening the curd teeth of carding engines.”—Dated 2ad 
Sepleniber, 1859. ; 

The patentees claim, First, the general arrangement and construction of 
machinery or apparatus for carding wool and other fibrous materials in 
which self-acting means are used for sharpening the cards simultaneously 
with the working of the machine. Second, thesystem or mode o7 arranging 
and constructing carding machinery or apparatus with a grinding or 











} roughened roller working in conjunction with the main cylinder, and 


serving to sharpen, and keep in an efficient state, the teeth of the cards 
thereon, Third, the system or mode of arranging and constructing the 
rollers of carding machinery or apparatus, technically known as “ strippers,” 
with strips or lengths of wood, the surfaces of which are coated with emery 
for the purpose of sharpening the teeth of the cards on the contiguous 
workers or other rollers, all as described. 


Crass 4.—AGRICULTURE., 
Including Agricultural Engines, Windlasses, Impl is, Flour 
Mills, §c. 


1955. G. Beit, South Inch Michuel, Perthshire, ‘* Reaping and mowing 
machines.”"—Dated 2ith August, 1359. 

This invention relates to a previous patent, dated Ist September, 1857, and 
consists, First, in the use and applicatfon of pegs or projections fitted on, or 
being part of, a pitch or other chain, in addition to, or in connection with, 
other chains or beits for the delivery of grain or grass from reaping and 
mowing machines, the lower part of such pegged chain or other pegged 
belt to work below instead of above the bar or bars which support the front 
or cutting part of such machines. Secoudly, in the use or application of a 
shield or shields, or inclined planes, to relieve the cut grain or grass where 
pegs or projections are used in delivering grain or grass from reaping or 
mowing machines, And, lastly, in the use and application of an apparatus 
for collecting the cut grain into bundles or sheaves, after being 1 in 
swathes, simultaneously, and in connection with the working of reaping 
machines. The invention cannot be described in detail without reference to 
the drawings. 

















CLass 5.—BUILDING.—NOoneE. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §e. 


1959. J. Warrwortu, Manchester, ‘* Ordnance, fre-arms, and ammunition.” 
— Dated Wth August, 1859, 

This invention relates to breech-loading apparatus applicable to ordnance 
and small arms wherein a movable screwed breech-piece is employed for 
closing the breech-end of the gun. The breech-piece consists of a hollow 
cylinder, closed at one end, and screwed in its interior which fits on the 
screwed end of the gun. The invention cannot be described without refe- 
rence to the drawings. 

1984. J. Mackengiz and 8, T. WENtWoRTH, St. Martin’s-le-Grand, London, 
** Breech-loading fire-arms.”— Dated 31st August, 1859. 

For the purposes of this invention the patentees construct a gun or 
other fire-arm with a breech-chamber which moves freely on axes or 
trunnions carried by the two sides of a slotted frame, which, in the case of 
a gun or pistol, may form part of the lock-plate of the same. The slotted 
frame which carries the breech-chamber is formed at its fore end into 
tube or socket in which the barrel of the gun or other fire-arm slides freely 
a short distance. The ends of the breech-chamber and the end of the 
barrel which come together are formed conically, and are ground together 
to fit accurately into each other, and in order to bring the back end of the 
barrel and the front end of the breech-chamber into close contact, to form 
a tight joint whilst the piece is discharged. They form a screw on the 
socket attached to the frame, upon which a tubular collar is screwed, one 
end of such collar being formed with an internal ring or projection which 
is retained betwixt fixed collars or projections on the barrel of the fire-arm, 
so that, when the collar is turned in one or other direction, the end of the 
barrel is drawn up to the end of the breech chamber, or separat:d from it. 
Or in place of connecting the barrel with the tubular collar, as previously 
described, they prefer to form right and left-handed screws, one upon the 
barrel, and the other upon the tubular socket, the screw collar having 
corresponding right and left-handed screws formed therein, so that, by a 
partial rotation of the tubular collar, the barrel is brought up to, or sepa- 
rated from, the end of the breech, A groove is cut on the underside and 
near the back end of the barrel into which the end of a screw in the tubular 
socket enters, to prevent the rotation of the barrel, and cause it to move 














1971. J. Hare, Hamstead-road, Handsworth, near Birmingham, “ Piano- 
fortes.” — Dated 30th August, 1859. 

This invention has for its object improvements in pianofortes. Hereto- 
fore in constructing pianofortes it has been usual to secure the strings at 
one end by hitching them over pins made from cylindrical wire, and driven 
into a metal plate or bar. Now, according to this invevtion the patentee 
makes the pins or projections for receiving the strings in one piece with the 
plate or bar, and this he does by producing a rib on the plate or bar from 
end to end of it in the process of rolling, and afterwards cutting away the 
ribs so as to leave only a series of projections from the plate or bar suitable 
for receiving the strings; or suitable projections may be punched up from 
a flat bar by means of punches or dies. In some cases, in place of employ- 
ing cylindrical pins to receive the strings, he employs studs having heads 
bevelled on the under side, by which means a better hold on the string is 
obtained. He also employs pins having heads which project out to some 
distance at the back of the pins, and rest on the plate or bar; pins thus 
constructed are much less liable to become loose than the pins usually em- 
ployed, In place of wrought-iron plates or bars, cast-iron plates or bars 
with pins or projections cast on them to receive the strings may be em- 
ployed as has before been attempted, but according to this invention, in 
order that the strength of the pins or projections may be sufficient, the 
patentee makes them, in place of cylindrical as heretofore, of greater thick- 
ness in the direction of the length of the string than at right angles to that 
direction. He also, according to this invention, makes cast-iron plates or 
bars with wrought-iron pins by placing the pins in a mould, and then pour- 
ing in melted iron around the pins to fill the mould and produce a plate or 
bar of the desired form. The invention also relates to the various fittings 
and apparatus, usually known as action work, employed for communicating 
the motion of the pedal to the hammer-rail or key-board. A portion of 
this action work consists of a bell-crank or bent lever attached by a rivet 
which serves as its centre or axis to a suitable plate. In order to cause this 
lever to work more smoothly on its centre than when constructed in the 


| manner heretofore adopted he forms a recess or hollow in the under side of 





the lever around the centre pin or rivet, and into this a spring is fitted 
which presses the lever up to the head of the centre pin or rivet, and pre- 
vents any binding or unequal friction of the lever against the plate which 
carries it, and by which a smooth and noiseless action is obtained. He also, 
according to this invention, coats the crank and the other parts of the action 
work which are made of iron with zine, by which means the rusting of the 
parts is avoided, and they are manufactured at less cxpense than when they 
are filed bright as is usual. 


1972. G. CoLLigR, Blizaleth-street, Eaton-square, London, “Chairs and 
couches.” —Dated 30th August, 1859. 

This invention is applicable to chairs in which the horizontal or seat frame 
of the chair, being supported on suitable legs, has the back frame of the 
chair jointed to it, and the seat and back of the chair is formed of a single 
cushion, or length of flexible fabric, attached at one end to the front rail of 
the seat frame, and at the other end to the upper rail of the back frame, the 
cushion or fabric hanging freely between these points. This invention 
consists in applying spriugs to the back frames of chairs constructed as 
above described in such manner that the springs tend constantly to hold the 
frame in an upright position. When a person seated in a chair leans against 
the back of the same, it will recede, the back frame turning on the 
joint which connects it with the seat frame through a greater or lesser angle, 
according to the amount of pressure applied; and by applying sufficient 
ssure the back may be brought to any desired inclination. When the 
pressure is diminished, the back will return by the action of the springs, 
pressing, as it rises, with moderate force against the back of the person 
occupying the chair, Catches or other instruments may be employed to 
hold the back frame stationary at any desired inclination to the seat frame, 
By adding to a chair, constructed as above, an additional frame to forma 
continuation of the seat, the chair is converted into a couch. 

















1993. J. A. Simpson, Liverpool, “ Hats.”—Dated 1st September, 1859. 

This invention consists, Firstly, in introducing between the shell and 
ordinary head lining of hats, caps, and other coverings for the head, a pi 
or pads, or cushion or cushions, formed of worsted, plush, or other suitable 
elastic piled fabric, the back of which is rendered grease-proof or grease- 
absorbent, and retaining in such a way that it will not readily part with the 
oily or greasy matter Which it may absorb to objects merely im contact with 
the back of the fabric. Secondly, in forming air-holes through the sides of 
the body of the hat or other covering for the head in the position which is 
nearest to the temples when in use, These openings may be covered with 
a band formed from .an open fabric, and a portion of the elastic padding in 








the interior of the hat may be removed at that place, by which a natural up- 
draught ventilator is formed by merely piercing a hole or holes through any 
convenient portion of the upper part of the hat or other head covering. 


1999. J, Bernarp, The Allany, Piccadilly, London, “ Boots and shoes."— 
Dated 2nd September, 1859. 

This invention consists of a novel and improved machine or apparatus for 
cutting out, shaping, or pressing the several parts of boots and shoes, and 
is also suitable for piercing soles or heels. The peculiar construction and 
arrangement of the machine, and the cutting, shaping, or pressing tools 
connected therewith, are also contrived that several such tools can be affixed 
to, and arranged in, the same machine, which can be effected by making 
the table or carrier to revolve on a centre, or move in bearings, or other- 
wise, so as to render it a matter of ease to bring any required instrument 
into the necessary position. The form of machine for effecting these opera- 
tions, according to this part of the invention, may consist of a strong upright 
frame within which the tool-carriers or tables are made to revolve on its 
axis in bearings placed upon the table of a hydrostatic press, the carriers 
being of a polygonal formation, upon the various faces of which are plac 
the cutting or other instruments, the top of the framing forming the resist- 
ing surface. In seme cases the patentee employs two carriers or tables 
according to the operation to be performed, Another modification of this 
part of the invention consists of placing one or more circular rims or carriers 
upon a centre, and placing the tools upon their peripheries, which are 
so placed in relation to a suitable frame that the tools upon the peri- 
pheries can be moved as required between a movable table or piston, 
and the resisting or upper part of the said framing. The movable 


| table or piston in this arrangement may be actuated by a hydro- 


static press, or by an eccentric driven in any convenient manner. It 


| also consists of regulating the degree of pressure imparted to the cutters, 


endways when acted upon by the tubular collar. When the barrel is with- | 


drawn from the breech-chamber, the chamber is free to rise into a vertical 
or inclined position to receive the charge, and they prefer to place the 
nipples at the end of the breech-chamber to be struck by the hammer in 
the direct line of fire, or at an angle below the breech-chamber, so that, 
when the breech-chamber is in a vertical or inclined position to receive the 
charge, the nipple will be projected through the slot in the frame into a 
convenient position to receive the cap, but this may be varied, and the 


| nipple placed on the upper surface, or at the side of the breech-chamber, 


This invention consists in certain modes of interlacing three or more | 


threads in cloth or other material, and with each other, for the production 
of stitches of novel character, to be used for making seams, working button- 
holes, embroidering, and other useful and ornamental work. It also con- 
sists in certain novel modes of applying and combining in a sewing machine 
& system of needles and other devices operating in combination therewith 
for the production of such stitches. Also in fitting the bed-plate or work- 
plate of a sewing machine with an adjustable needle-plate, containing two 
differently-sized, or differently-shaped, or differently-arranged needle-holes, 
either one of which may, by a proper adjustment of the plate, be brought 
to a position for the needle or needles to work through, according to the 
size, form, or arrangement of the needle or needles. The invention cannot 
be described in detail without reference to the drawings. 

1965. D. Toop, Bridge-of-Weir, Renjrewshire, N.B., “ Carding and treating 

or preparing fibrous waterials,”— Dated th August, 1959. 

This invention relates to the so arranging and constructing carding 
engines, or machinery used for the carding, treatment, or preparation of 
fibrous materials of various kinds, but especially cotton, that great loss of 
waste of material is prevented, whilst the carding and straightening of the 
fibres is performed in a manner superior to the existing practice. In fitting 
up carding engines for cotton in this way, the whole of the lower part of the 
engine beneath the main carding cylinder, from the “ licker-in” or feeding 
roller to the doffer, is covered in with narrow adjustable bars of metal or 
other material arranged in a frame or otherwise, so as to conform to the 





in which case an ordinary lock and hammer may be employed, 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, ec. 


1950, C Hanson, Huddersield, ‘* Chronometer escapement of a watch.” —Dated 
27th August, 185). 

This inveution is intended to simplify the chronometer escapement of a 
watch, and to dispense with the two springs usually employed at that part 
of the movement, The invention consists in the employment of a pivotted 
detent, acting upon the escape wheel, which is made elastic, in sucha 
manuer, and with such power, as to dispense entirely with the use of the 
two springs ordinarily employed, as above mentioned, in chronometers of the 
usual description, The invention cannot be described without reference to 
the drawings. 


1964. J. Epwarps, Aldermanbury, London, *‘ Buttous.”—Daled 9th August, 


859. 

This invention relates to the manufacture of sewn-through buttons made 
of either non-metallic substances or metallic substances. In buttons made 
of non-metallic substances the inventor forms a hole in the centre, and then 
inserts a metal bar to form the holes. In buttous made of metallic 
substances he forms a hole in the centre of the back shell, inserts an eyelit 
to cover over the cutting edges, and then inserts a metal bar to form the 
holes, and brings the front shell down to the bar to keep it in; but when 
he makes metallic buttons of high raised sections he prefers to fix the metal 
bar which forms the holes to the inside of the back shell, instead of taking 
the front shell down to the bar, as in buttons of a flat section. —Not pro- 
ceeded with, 


pressers, shapers, or piercers employed in these operations by means of one 
or more adjustable incline planes or screws. It also consists of a novel and 
improved machine for paring, reducing, or polishing the edges of soles and 
heels, by means of suitable revolving cutters, or other instruments. The 
sole or part to be operated on is actuated so as to pass round the cutter ata 
proper given distance, the motion being imparted by suitable levers and 
cams in conjunction with a compound slide. ‘Lhe contour or outline is 
regulated by means of a template, in combination with springs, weights, or 
suitable grooves, to regulate the travel. It likewise consists of an improved 
machine or apparatus for holding during the operation of splitting, dividing, 
or shaping boot or shoe materials, the peculiarity of such machine being 
that it parts or divides equally, or at any desired angle or proportion, the 
material to be cut. This may be accomplished by placing the leather 
between two surfaces, regulated by a right and left-hand screw or inclines, 
between which surfaces is made to pass a band-knife, or other suitable 
cutting instrument, the holding surface being inclined or so formed as to 
retain the material at any desired angle, or placed in a frame common to 
both sides of the holder, which frame is placed upon centres in a line with 
the cutting action, so that the material can be cut at any desired angle by 
moving the frame upon its centre, as any deviation from the right angle of 
the cutting instrument will cause a corresponding deviation in the material 
to be cut, so that, by these means, a piece of leather may be cut of one 
continuous thickness with great facility, or of an uvequal thickuess aecord- 
ing to the a at which the material holder is held in relation to the 
cutter, or according to the shape or form of the pressing surfaces, The 
combined frame or holder is placed upon a table with a slid 

















ny action, SO as 





| to admit of the material being moved against the cutting instrument, which 


} may be actuated by ¢ 


y convenient means The First part of the invention 
consists of a machine for cutting the various parts of boots and shoes, an 
Which is also applicable for pressing, blocki.g, ornamenting, or piercing 












| various parts, as may be required ; the main or principal feature of this part 


of the invention consists of a movable carrier, and a combination of tools, 
upon Which carrier two, or any other conve nt number, of cutters, tools, 





| or other apparatus can be fixed, and suitably arranged without rendering it 


| necessary to remove or otherwise disconnect the carrier. This c¢ 


rier is 80 
arranged with the tools upon it that it can Le readily moved as may be 
desired, so as to bring any required tool iminediately in its proper position 
in reference to the pressing or resisting part of the machine, such, for 
example, as the cutting or pressing txble of the frame, while it can be firmly 
fixed in any one position during the action of the machine as may be 
required. In some instances compound carriers are employed, which 











| arrangement is more especially adapied for piercing or blocking, and then 


compound tools are employed, such asare applicable for blocking or shaping 
soles, and also for piercing. -___ 





CLass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of 7 
brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paimt, Paper, Manures, ¥e. 


1953. W. H. Bauman, St. Helens, Lancashire, “ Mani facture of glass."— 
Dated 27th Auguat, 1859. 

The object of this invention is to ensure the removal from the furnace or 
pot in which the raw materials for forming glass are placed of each portion 
of the glass mixture immediately it is vitrified, and thus to separate it from 
the unvitritied mass. This object is attained in an open furnace by con- 
structing it with two beds, one horizontal, or nearly so, on which the raw 
material is introduced, and the other joining it (with an inclination of about 
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in six, more or less), which removes the material as fast as it fluxes, 
pen pose her vitrifies it by the time it has run from six to eight feet.—Not 
with. 


1982. R. A. Brooman, Fleet-street, London, “ Treating auriferous and 


argentiferous ores and substances.”—A communication, — Dated 31st | 


t, uv. 
quis levention relates to crushing, washing, and concentrating gold and 
silver ores by means of known apparatuses, by rendering available the rever- 
beratory and other furnaces used for melting lead ores, in order to treat, at 
the same time, gold and silver ores, or auriferous or argentiferous substances, 
mixed with finely-divided iron, either pure or oxydised- The inventor 
introduces into the furnaces a mixture of from 50 to 75 per cent. of lead ore, 
or of compounds containing lead, such as sulphurets, carbonates, 
sulphates or oxides of lead resulting from the calcination of other lead ores, 
or of residuums containing lead left from preparations of lead, with 25 to 50 
per cent. of gold or silver ores, or if auriferous or argentiferous substances, 
such as, lst, auriferous or argentiferous earths of an argillaceous, ferru- 
jnous, or other character, combined with the various metallic veins (such 
as lithomarges) which are considered to result from the waters of the earth 
charged with carbonic, silicic, or other acid conveying lead, copper, and 
other metals united with gold and silver with them, decomposing jasper 
and other matters under the influence of electric currents, and leaving salts 
of gold and silver as less soluble and less attackable. 2nd. Veins of 
auriferous and argentiferous matters, more or less rich, alone or combined 
with other metallic matters in the same veins, such as pyrites of iron, of 
arsenic, or of copper, and others. In such case a previous Toasting Is 
necessary, and the resultant products from such roasting only are treated In 
the furnaces. These products generally consist of oxides of iron or of 
copper, mixed with as much gold or as much silver as may be found there. 
grd. The residuum left from the treatment of these precious metals with 
mercury. 4th. Auriferous precipitates obtained by aqua regalis and by pre- 
cipitation, by means of proto-salts of iron upon certain auriferous matters, 
such as auriferous tin ores and others. These auriferous precipitates are 
obtained by treating the auriferous matters united with bodies little suscep- 
tible of action (from aqua regalis) with a fifth of aqua regalis freshly pre- 
. The inventor places the mixture in earthen vessels, and leaves 
them from five to six hours on a sand bath arranged upon the top of the 
furnaces in order that the mixture may macerate under what would other- 
wise be waste heat. Chlorine, in its nascent state, attacks the gold ; the 
chloride is dissolved by copiously washing the matters treated in water, and the 
ld is precipitated by a solution of proto-sulphate of iron. Gold in powder 
falls on the bottom of wooden vessels, in which the solution with the wash- 
ing waters is received ; about two-thirds of the water is decanted, and the 
remaining third is filtered through woollen filters, which retain all the gold. 
He then burns those filters, and casts the results of the burning into the 
furnaces. The gold mixes with the lead therein, and runs withit. F ifthly, 
the residuums in the state of sulphuret and chloride of silver which are re- 
tained, or which remain in sands and auriferous and argentiferous matters 
treated with chlorine gas, sulphuric acid, and by roasting and washing. 
Sixthly, generally, all residuums resulting from the daguerreotype process, 
from gilding and silvering processes, and from all others in which auriferous 
or argentiferous substances have been used. He also introduces into the 
furnaces, and at the same time as the mixture of the ores and metalliferous 
substances, reducing agents, suitavle both in quality and quantity to the 
substances under treatment. According to this industrial Weatinent the 
reducing operations are effected under the influence of heat and of 
currents of air and of steam successively or simultaneously applied, or 
under the influence of the chemical action of one-tenth of finely divided 
iron, or of spongy iron. In these processes the bodies react, as it were, in 
their nascent state, or in their passage to the fluid state in quitting oue com- 
bination to form another in contact with, and under the influence of, 
chlorine of lead, of iron under the influence of heat, or rather of electricity 
naturally developed at that moment. Lead, in separating from any com- 
bination to run, carries with it any gold and silver that may be present by 
combining with them at the moment of their abandoning their primitive or 
natural combination to unite with the lead. The precious metals are sub- 
sequently separated from the lead by any of the well-known means ordi- 
narily followed to effect such separation. —Not proceeded with, 
1097. R. H. CouLyer, Alpha-roed, Kegent’s Park, Middlesex, ** Preparing 
materials for the manufacture of paper.” —Dated 1st September, 1809. 
According to this invention, preparatory to the boiling in caustic alkali, 
the materials (previously boiled or soaked in water) are acted upon by ma- 
chinery or apparatus so constructed and operating as to triturate the 
material, crush excrescences, disintegrate silicious coptex, &c., and bring 
the material to a fibrous state, open it out or prepare it for the better per- 
meation and action thereon of the alkali, and for this purpose two or more 
rollers or other mechanical meaus may be employed, For boiling in caustic 
alkali the inventor employs a vessel or boiler fitted with perforated or sieve- 
like trays placed therein one above another, on which he lays the material, 
and so boilsthem in the caustic alkali. He sometimes draws off the alkali, 
and allows superheated steam to act on the materials. For washing, in 
order to remove the alkali and other extraneous matters, he attaches the 
trays, still charged with their contents, to a lever, to which a“ jigging” or 
rocking motion is communicated, By these means packing, agglomeration, 
and enlargement are avoided.—Not proceeded with. 








Crass 9.—ELECTRICITY.—None. 








Cuass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1901. H. J. Hyams, Holywell-street, Westminster, ** Wet gas-meters.”—Dated 
18th August, 1859. ISR 

This invention relates to improvements in the means of maintaining the 
water level in wet meters, and thereby ensuring correct measurement of 
the gas passed through the meter. In carrying out this invention the 
patentee uses the waste box as the reservoir tor supplying water to a sup- 
plementary cistern, vessel, or chamber which maintains the proper water 
line or level, and thereby compensates for the loss of water by evapora- 
tion. The water to supply the supplementary cistern is raised from the 
waste water reservoir to the supplementary cistern or chamber placed at a 
higher elevation by means of rotating buckets, or by a reciprocating trough 
or troughs, or other equivalent lifting apparatus. When he uses rotating 
buckets, which is the plan he prefers, he attaches them to the end of arms 
which are mounted on the axle of the measuring rotating drum, and thus the 
buckets are actuated without the intervention of gearing ; and so also when 
adopting the system of reciprocating troughs \which he prefers to employ in 
pairs) he works them by the direct action of a crank-arm on the drum axle. 
For adjusting the water level in the measuring chamber in which the 
measuring drum revolves, he forms a sliding gate in the supplementary 
chamber or cistern, and which sliding gate in the supplementary chamber or 
cistern, according to its height, gauges the maximum level of the water in 
that chamber; the water to compensate for evaporation may also be lifted 
from the waste water reservoir into the supplementary cistern by means of 
& rotating helical tube, or an archimedian screw, driven by gearing con- 
nected with the drum axle. Or the archimedian screw may be itself the 
drum axle. In this latter case the drum will be set at an inclination, 
instead of being mounted on a horizontal axle, and the axle of the inciined 
drum will be inserted in a fixed pipe, which forms a channel for the passage 
of the gas from the supply pipe to the drum. ‘Thus, simultaneously with 
the rotation of the drum, will the small supply of water required to com- 

nsate for the loss by evaporation be lifted from the waste-water box, and 
be discharged into the supplementary cistern which forms the water level 
vessel or chamber. In order to prevent the level of the water from bemg 
tampered with, he adapts a clack-valve to the supply and overflow pipe, so 
as to control the flow of water, and when suction or force is applied to such 
pipes the clack-valve will close the aperture of the same, and will cut off 
access to the interior of the meter. 

1902. F. Winson, Florence. E. B. Winson, Parliament-street, and F. A. D. 
Powsgk, Hyde Park, London, “ Tie employment of certain refuse or ma- 
terials arising from, or accruing in, the manusacture of gas.” —Dated 1vth 
August, 1859. 

This invention relates to the application of the refuse matter or residuum 
accumulating in the retorts of gas-works to certain metallurgical processes, 
and to the manufacture of crucibles, melting pots, the fire-piaces of tur- 
naces, and generally of all articles intended to resist or withstand intense 
heat. According to this invention, it is proposed to employ the refusg or 
residuum accumulating in gas retorts mixed with coke or other fuel in the 
manufacture of iron, steel, and other metals, such mixture being applicable 
in all those stages of the process of nianufacture wherein the metal operated 
upon is submitted to the action of heat. By the admixture of the refuse 
matter hereinbefore mentioned with the fuel which is employed in the 
manufacture or production of iron and steel, the quality of the metal pro- 
duced will be considerably improved.—Not proceeded with. 

1907. J. Jackson, Worsley, Lancashire, ‘* Raising and lowering weights.”— 
Dated 19th August, 1809. 


This invention cannot be described without reference to the drawings. | 


1912. W. Fivegan, Belfust, ‘‘ Lubricating machinery.”’—Dated 22nd August, 


This mvention relates to a peculiar construction and arrangement of 
apparatus for regulating the supply of lubricating material to the pistons 
and slides of steam engines, and to other parts of po 
whereby a considerable saving of lubricating material! is effected, whilst the 
apparatus itself is both simple in construction, aud effective in action. 
ln ‘ing out this invention it is proposed to employ a reservoir or re- 
ceptacle for the lubricating material, fitted at the bottom with a double 
Seated valve-box, and two valves carried by one valve spindle, and so 
adjusted thereon that, when one valve is on its seat or closed, the other is 
full open, and vice versa, for the passage of the lubricant. Beneath these 


| 
} 
generally, | 





valves is a small chamber, connected by a = with the interior of the 
cylinder or other surface to be lubricated subject to steam ure. The 
sivam on entering the pipe forces up the valve spindle, closing thereby the 
lower valve, and opening the upper one, This admits of a certain supply 
of the lubricant discharging by its own gravity into the space between the 
valves. When the vacuum in the cylinder comes into action, the valve 
spindle descends, closing the upper valve and opening the lower one, at the 
same time allowing a small quantity of the lubricant to pass through into 
the pipe, which is drawn into the cylinder, the upper valve by being down 
on its seat effectually preventing all further egress of the lubricant until the 
next stroke. By making the distance between the two valves on their 
spindle variable at pleasure, the amount of discharge of lubricating material 
at each beat of the valves may be regulated to suit any emergency. Branch 
pipes may be conducted from the pipe which leads to the cylinder to any 
other part of the engine or other piece of mechanism in connection there- 
with, 

1913. D. Grant, Edinburgh, ‘‘ Wet gas-meters.”—Dated 22nd August, 1859. 

This invention relates to the arrangement and construction of what are 
techuically known as wet gas-meters of the compensating kind, in which 
the water is maintained at a uniform level by means of self-acting mechanism. 
Under one modification, this uniformity of the fluid level is maintained by 
me of a mechanical arrangement in connection with the spindle of the 
measuring cylinder. This consists of a wheel, or radial arms, or other 
equivalent therefor, having affixed thereto small cups or buckets, or pieces 
of fibrous or other material, suitable for absorbing or taking up a smal 
quantity of fluid from the well or reservoir of themeter. This bucket-wheel,| 
or series of radial arms, or their equivalent, are fitted to a stud projecting 
from the face of the water-line reservoir, which has a free communication 
with the measuring chamber of the meter. The buckets, or fluid-lifting 
media, are attached to short arms projecting inwardly from the face o/ the 
wheel or the radial arms; the buckets or lifting media, by the rotation of 
the wheel or the arms, dip into the well or supply reservoir below the 
water-line chamber. As the buckets or lifting media pass round, a small 
quantity is taken up, which drops off or flows into the water-line reservoir, 
so as to keep the fluid in the measuring chamber at the proper level. 
Should the buckets or lifting media raise too much water, the surplus 
quantity flows back into the supply reservoir down a waste pipe fitted in the 
water-line chamber. Motion is communicated to the wheel or radial arms 
from the measuring cylinder, the spindle of which has fast to it a pinion 
which is in gear with a wheel that is carried upon a stud projecting from 
the exterior of the measuring chamber. The extremity of this stud has 
fast to it a pinion, which gives motion to a wheel on the stud of the bucket- 
wheel or the radial arms. To prevent the meter from being tampered with 
for the purpose of causing it to register a less quantity of gas than is actually 
consumed, the water supply-tube is bent like an inverted syphon; the 
shorter leg of the syphon enters the upper part of the interior of the meter, 
so that, if the water is abstracted, the measured gas alone flows through. 
The well or supply reservoir is furnished with a waste or overflow-pipe to 
prevent the water from rising beyond the predetermined level within ; this 
pipe is closed by means of a milled-edge screw or plug. To prevent also the 
tilting of the meter for the purpose of allowing unmeasured gas to flow 
through, a float valve is fitted at the back of the meter, so that, if it be 
placed out of the level, the valve closes the outlet aperture. With these 
improvements, the arrangement of the compensating wet meter is greatly 
simplified, at the same time that its action is rendere more satisiactory 
and efficient.—Not proceeded with. * 

1914. G. W. Perrer aad I. P. Gaurin, Belle Sauvage-yard, London, “ Print- 
ing-presses.”" —Dated 22nd August, 1859. 

This invention consists in improvements in printing-presses, by which a 
type-table is caused by an oscillating lever beam to move under mking 
rollers, of which one is adjustable, and the table thus receives a proper 
supply of ink. A rack on the table is caused at certain intervals to gear 
into a cog-wheel on a cylinder, so that the cylinder turns only in one 
direction, and is statiouary while the rack returns. The paper is moved on 
the laying-on board sv as easily to keep its register, and be seized at the 
proper time by grippers in the cylinder, so as to be carried between it and 
the type, and detivered after it is printed. A safety apparatus enables the 
cylinder to be kept from starting when this is desired. The frame on which 
the printed paper is delivered can be folded back to give access to the rollers, 
and the laying-on board may be raised to allow access to the type-table, and 
the blanket and canvas on the cylinder may be stretched separately. A 
guard at the end of the type-tablie is removable to allow the forms to be 
shifted, 

1919, The Hon. W. Tatbot, Army and Navy Club, Pall Mail, London, “ Cigar- 
lighter.” — Dated 22nd August, 1859. 

This invention consists of a small box in which certain mechanisin is 
arranged for the purpose of lighting fusees. The novelty of this invention 
consists principally in enabling such operation to be effected by the use of 
one hand only, thus enabling horsemen to light their cigars without re- 
leasing their bridle. Pedestrians also do not require to use both hands to 
procure a light as heretofore practised. The mechanism consists of a 
helical spring placed in a square chamber formed in the aforesaid box, 
nearly the entire length thereof. In this chamber, and resting on the top 
of the said spring, is placed a series of fusees, composed of square pieces of 
wood, or other combustible or inflammable material, coated on one side 
with an igniting composition, which side should be placed uppermost in the 
chamber, the spring being depressed to admit of several of such said pieces. 
The uppermost piece is arrested by a stop. Immediately over the chamber 
containing the fusees is a spring the width of the box; one end of this 
spring is fastened to one of the narrow sides of the box, and the other 
end of said spring, which is free to move, is bent downwards, and the end 
thereof serrated or roughened, and this rests upon an inclined surface, the 
lower end of which is on a level with the bottom of the uppermost fusee, and 
on the opposite side of this fusee there is a piece of metal or plunger kept 
back by a spring. The whole is surmounted by a hinged spring-lid in which 
are holes. The operation of this improved cigar-lighter is as follows :—The 
operator first pushes forward the plunger, which forces the uppermost fusee 
forward, and, in its passage, causes it to be rubbed against the serrated 
edge of the spring above it, thus causing the composition thereon to ignite ; 
the plunger then retires, leaving the lighted fusee behind, the other fusees 
being protected from ignition by the descent of the friction-spring. The 
operator then pushes a spring-catch, by which the lid flies open, and he 
proceeds to light his cigar, andin this manner the several fusees may be 
successively lighted with one hand. 












1922. O. Maeos, Bourton, Dorset, ‘* Taps, cocks, or valves."—Dated 22nd 
August, 1859. 

This mvention consists in using a shell or barrel of any convenient size, 
with a recess or globular chamber in or near the centre, formed like two 
cups, with a ring or flange round each of them, for convenience of screwing 
together, and forming the globular chamber. A plug or ball, with a 
spindle for turning the same, having a passage the required size through the 
centre, corresponding with the passage through the barrel, is placed 
between two metal rings having a recess or bearing for the ball spindle to 
revolve in freely; a disc or dises of india-rubber, or other suitable material, 
is or are placed on one or both sides of the said rings, and their edges are 
placed between the flanges of the cups, and the whole screwed together ; 
thus the plug or ball is enclosed in the recess or globular chamber, the 
india-rubber discs also having a hole or passage corresponding in size with 
the passage through the barrel and ball. By turning the spindle and ball 
partly round, the blank side of the ball is brought opposite the hole or 
passage in the india-rubber, and the elasticity, as well as any pressure 
against the india-rubber, efigctually closes the aperture, and renders it free 
from leakage, either of air, water, gas, or other fluid, the plug or ball 
forming a resisting seating for the india-rubber under any pressure, and the 
iidia-rubber forming a flexible seating for the ball free from wear or 
leakage, 

1923. R. 8S. Harvey, Lincoln, “* Apparatus for dusting vines, hops, and 
other plants and trees with sulphur and other powder."—Dated 22nd 
August, 1559. 

For these purposes the apparatus is combined in the following manner:— 
It is arranged in a portable form, and suitable for being carried and actuated 
by the user, and consists of a rotatory blower, such as has heretofore been 
used in fumigating with tobacco and other vapour, with which blower 
apparatus is combined in order to introduce the sulphur or other powder 
into the spout, or other suitable part of the blower, in order that the 
powder may be carried forward by the blast, and thrown on or against a 
vine, tree, or plant, as is required. For the purpose of keeping up a supply 
| of the powder, it is preferred to apply a cylindrical chamber forward of the 

blower, having within it a circular brush fixed on the axis of the driving- 
wheel or pulley, which, by a band or otherwise, gives motion to the axis of 

the rotatory fan or blower. The sulphur or other powder is introduced into 

a suitable air-tight chamber in connection with that in which the rotatury 

brush is contained, so that there may be a constant, and, if desired, a regu- 

lated supply of powder into the chamber containing the rotatory brush. The 
| brush carries the supply of powder up towards the spout, through which the 
blast is forced by the blower or fan, and it projects the powder into the spout 





| and diffuses it therein by the bristles thereof being bent by passing against a 


fixed brush or instrument, so that the bristles, in assuming their radial 

position, spring out, and thus throw the powder which is amongst them into 

the streams of air passing through the spout ; the powder is then carried 

forward through the spout and projected out from the end thereof.—Not 

proceeded with. 

1924. A. C. Hopg, Cornhill, London, “The manufacture of a new material 
Jrom Spanish moss, applicable as a substitule for horse-hair.” — A commu- 
nication.— Dated 23rd August, 1859. 

This invention relates to the manufacture or preparation of a certain 
fibrous vegetable, known in England as Spanish moss, and in France as 
Barbe Espagnol, and consists in the use and employment of the same as a 
substitute for horse-hair in the manufacture of certain articles of upholstery, 
bedding, and for other purposes for which horse-hair is now used. The 
aforesaid Spanish moss is found principally in the tropical regions of North 


and South America, and before being exported from those is prepared 
somewhat after the manner of flax, and arrives in this country in a fibrous 
state, The inventor prefers to use it in this state as it is freed from pieces 
of bark, wood, and other impurities which it contains when in the raw 
state. He proposes to operate upon the prepared moss in the following 
manner, that is to say:—He first dyes the same of a deep black colour 
by any of the knowu means of dyeing, and, when thoroughly dry, he 
operates upon it in a carding engine or machine for the purpose Py ay 
ing out the fibres of the material without breaking them, so as to produce 
a uniform sliver. This sliver is then to be twisted, which may be effected 
after the manner practised by rope-makers, in order to give the requisite 
curl to the fibres, The material thus manufactured is ready for use —Not 
proceeded with, 
1920. H. PARKES, Birmingham, “* Manufacture of cylinders, and tubular or 
hollow bodies of copper, d&c."—Dated 22nd August, 1859. 
This invention has for its object, under one lification, the fact 
of worn-out calico rollers, or cylinders of a like kind, which have not been 
used for such purpose, so that the same may be used for printing from. 
The patentee first anneals the old or new roller, whichever it may be. He 
then closes it flat, by preference at a red heat, and if he wishes to make a 
small roller into one of a larger diameter he cross-rolls the old or new 
roller, by preference at a red heat, to the required width, and anneals it ; the 
edges will be spread out to a greater width than the flat part, and must 
be cut away to the thickness of the flat surface, or nearly so. If not long 
enough he either rolls it longitudinally through guide-rolls, or he draws it 
through holes of a flat shape to elongate it. Having obtained the required 
width and length, he opens it by pressing its sides, or otherwise, as by 
drawing it through holes to press its edges together. He prefers to do this 
whilst the metal is red-hot, if it will bear such heat. Having opened the 
metal throughout its length it is again annealed,and a mandril of an oval 
form is inserted and drawn through tho metal; or the metal is drawn off, 
the mandril being held back by a stop, and this he repeats until he has 
opened out the metal into a cylindrical shape. He finally finishes the 
cylinder thus made by drawing it on a mandril at a draw-bench 
through holes; or the openimg and finishing may be done with rolls in 
the ordinary way practised by tube or roller makers, The cylinder or shell 
may be fixed on an iron or other body by any of the methods now in use 
for fitting up thin shells for printing purposes. The advantage of using old 
rollers is the generally sound condition of the metal, they having mn 
proved of good quality of metal there is not so much labour or risk in re- 
working them as above described. He makes cylinders and tubes by draw- 
ing them over a mandril formed with a short end of steel, over which the 
cylinder or tube is to be drawn ; this short end is thicker than the stem, 
which may be of iron screwed or otherwise fixed to the steel end; the stem 
is made so as to be held firmly at the back to prevent the larger or steel 
part passing too far through the hole of the draw-bench, or between the 
rolls when in use. The end of the cylinder or tube which first comes on 
the steel part of the mandril is opened out to such an extent as to admit of 
its passing over the steel part of the mandril, so as the end of the cylinder 
or tube may be passed through a die or draw-plate, or without a draw-plate, 
and to be securely fixed or held beyond by plyers or otherwise to the chain 
or screw of a draw-bench, or other drawing or forcing apparatus, and by it 
the whole length of the tube or cylinder (whether seamless or soldered) is 
drawn through the die or draw-plate if iron is used, and over and off the 
mandril which is held at the same time by its stem or rod. In place of 
using the dies or draw-plates in connection with a draw-bench or other 
apparatus, rolls may be used to draw off the cylinder or tube or other form. 
192). W. H. Hit, Birmingham, “‘ An improvement in the manufacture of 
boxes or cases, and in fastenings for the sume.” —Dated 3rd August, 1859. 
The improvement in boxes or cases consists in uniting the sides to the 
bottom, and the top to the sides, by means of gudgeons and pintles, 
whereby nails and screws are entirely dispensed with. The method of con- 
structing cases allows of the sides, ends, top and bottom being disconnected 
when empty, and of their being laid flat together for stowage or carriage, 
whereby little space will be occupied by them. In the gudgeuns and pintles 
for attaching the front and back sides, or any two of the sides or ends to 
the bottom, the pintle is free to slide to and fro as a bolt, to allow of the 
gudgeon being placed in position before the attachment is made secure by 
driving the pintle into it. The improvement in fastenings for boxes and 
cases consists in fitting a metal plate with a countersink in the top of the 
case, and in fitting another metal plate in the front or side of the case with 
a channel at back, and with a T or other convenient shaped countersink 
formed in the front thereof. To make the fastening the inventor passes a 
wire or metal staple down the two sides of the upper metal plate, onl brings 
the two ends down through the front or side plate, and out at the two sides 
of the T. He then twists the two ends of the wire or staple, and lays 
them in the upright part of the T, A seal may be placed over them to 
show any attempt to open the fastenings. 


1936. T. *Briees, Salford, Lancashire, ** Tarpauling.”—Dated 2th August 
1859. 

















This invention consists in combining tarpauling with paper, felt, or other 
suitable substances, thereby producing a waterproof and clean substitute for 
the usual tarpauling, which, in many cases, is objectionable, owing to the 
tar penetrating to the fabrics or other materials to be protected. In per- 
forming this invention the patentee causes the canvas, or other fabric of 
which the tarpauling is to be made, to pass through the liquid tar in the 
usual manner, and then he applies the paper or feit, or other suitable sub- 
stance, to one or both sides of the fabric; pressure is then applied to con- 
solidate the whole together, 

1937. J. Murnay, Dublin, “ Preparation and bottling or preserving of car- 
bonated cod liver oil.” — Dated 24th Auguat, 1859. 

The patentee claims, First, the revivitying of the aerated liquids, after 
having been already prepared in the ordinary manner, by repeating the pro- 
cess or processes of aeration after the liquids have been fined, and just 
before they are bottled, under such pressure as to secure an excess of fixed 
air, in order to preserve them in better condition than those hitherto in 
ordinary use, Secondly, the preparation of the bottles by displacing from 
them the ordinary atmospheric air, with any impure vapours, miasms, or 
gases therein contained, and replacing it by an atmosphere of carbonic acid 
gas. Thirdly, the bottling of the liquids in vessels containing an atmosphere 
of carbonic acid gas, that being the gas already in the recarbonated liquor 
or liquors. And, lastly, the preparation of the corks, by withdrawing from 
them the ordinary atmospheric air, with its impure vapours or gases, and 
causing some of the liquors intended to be bottled to enter their pores and 
saturate them. 
lv4l. A. P. CuamBertain, New Orleans, U.S., ‘* Cutting cork.”—Dated 25th 

August, 1859. 

The First part of these improvements is designed for cutting the planks 
of cork bark, crosswise of the grain into proper lengths for corks, and this 
part of the apparatus is also applicable to cutting paper, caoutchouc, and 
other substances. The apparatus consists of a system of revolving cutters, 
made from very thin steel plates, fastened to the ends of a spindle or axle- 
tree, and held between two discs of cast-iron or other suitable material, of 
a less diameter than the cutters, to prevent the cutters from bending or 
buckling. These cutters and discs are fastened together, and attached to 
the ends of the spindle in such a manner as to prevent the cutters from 
vibrating or giving an irregular movement. These spindles and cutters are 
accurately adjusted in a frame of cast-iron or other suitable material. The 
carriage which holds the piece of cork bark to be cut is provided with slides 
and guides, so arranged as to present the same at right angles to the cutters, 
This carriage with its slides and guides is passed under the cutters, the 
carriage bemg provided with a groove to receive the lower edge of the knife 
or cutter, and keep it steady during the cut ; or the guides and carriage may 
be constructed in two separate picces, and so arranged and connected (b: 
means of springs), that when they are not under the cutters they ate 
each other throughout their whole length, except a short portion at each 
end which is bevelled off so as to let the carriage come under the cutters 
without touching the edge of the same; and as soon as the said bevelled 
part has arrived under the cutters, the pressure of the sides of the cutters 
separates the two parts of the carriage, and allows of a free passage of the 
same past the cutters. The object of this arrangement of the carriage, 
with its guides and slides, is to present the piece of cork immediately under 
and as near as possible to the edge of the cutters without bringing the 
carriage and guides into contact with or dulling the cutcers on the edge. 
When the cork bark has been thus cut into strips crosswise, these strips are 
hauded over to the other side of the machine, and at the other end of the 
same spindle is another cutter, with the same adjustment of carriage slides 
and guides, and provided with a notched guide, so arranged as to cut 
successively aud lengthwise of the grain any thickness of strips of cork 
bark, so as to leave them in “squares,” that is, as wide as they are deep, 
without regard to length. The pieces of cork are now in the form of oblong 
squares, ad are taken in a convenient box or receiver, and placed by the 
operative in a hopper through which passes an endless chain or belt fur- 
nished with elastic fingers which take hold of the pieces of cork succes- 
sively at each end, and pass tiem through the second part of the appa- 
ratus; or instead of being thus automatically fed into the second 
machine they may be fed in by hand. The Second part of the apparatus 
consists principally of four revolving cutters which take off the four angles, 
thus reducing the “squares” to an octagonal form, and this machine 
may also contain an additional pair of cutters, having their axes at an angle 
to the former, and intended to dress the crust or bark of the cork, and aiso 
to dress or shave off any unevenness on the inside or belly of the cork, As 
the pieces of cork (now octagonal) pass from the above-described part of 
the apparatus, they are carried by the endless chain or belt and fingers 

above named, and deposited at regular intervals upon another endless chain 
or belt running at right angles, and provided with fingers which clip the 
pieces about the centre and carry them to the part of the machine which 
takes them up and rounds them. Or, instead of the pieces being placed by 
automatic means On the last-mentioned chain or belt, they may be placed 
thereon by hand by the attendant as the chain or belt advances with an 
intermittent motion. The rounding part of the machine consists, principally, 
of a driving-shaft supported on suitable bearings, and provided with a crank 
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connected to the lower end ofa vertical lever which vibrates on a fixed 
fulcrum at or near its centre, and is attached at its upper end by a connect- 
ing link to a carriage capable of sliding to and fro upon rods or rails. In 
this carriage are adjusted two knives which travel with it, and are so 
arranged as to cut the cork asit is being turned round. The spindles which 
hold the corks are caused to revolve in the following manner :—The carriage 
which holds the knives is furnished with a pin which takes into a screw- 
thread or spiral groove formed on the circumference of a drum which is 
fixed on a long shaft or spindle provided with a spur driving-wheel at each 
end, the rectilinear motion of the carriage thus imparting an alternate 
circular movement to the said long shaft, which is communicated by other 
spur-wheels, to the spindles, on the ends of which are the discs for holding 
corks, so that each end of the cork is held by separate discs turning in 
the same direction and at the same speed. As the carriage containing the 
knives moves from one end of the machine to the other, it cuts one cork 
round on one side of the machine, and as it returns it cuts another cork 
round on the other side of the machine. The method of feeding the corks 
into this part of the machine is as follows :—The pieces to be rounded being 
laced (either automatically or by hand as above described) between the 
| cone of the endless chain or belt, and being brought by the intermittent 
motion of the latter to the proper point, the said belt with the cork is 
lifted by means of a cam driven from the main shaft. This cam operates a 
lever which works at one end on a fulcrum attached to the frame, and the 
other end of the same acts against a plunger which carries two rollers over 
which the belt passes, and is slotted near the bottom to admit of the belt pass- 
ing through it. This plunger at regular intervals lifts the belt with the piece 
of vork (to be rounded) to the proper elevation to be caught by the dises which 
revolve itagainst the sliding knives, and this lifting of the beltat the same time 
opens the fingers slightly, and releases the cork, When the plunger has 
brought the piece of cork to the proper position, a spring (being released) 
causes a lever to act upon the end of one of the rods (which carry the discs), 
which advances and takes the piece of cork out of the fingers, and the belt 
and plunger then descend. When the cork is finished, a cam is caused to 
act against the spring lever which draws back the rod instantly and releases 
the cork, which then falls out of the machine. As the cork is rounded the 
chip falls off first into a suitable receiver, and as the carriage proceeds the 
cork is released, as above described, and falls into another receiver. The 
knives in this part of the machine, as well as the revolving cutters in the 
first and mani parts of the apparatus, are kept continually sharp by means 
of revolving wheels or discs so placed as to bring the sides of the discs into 
contact with the sides of the knives or cutters. 
1943. J, Furrewn, Upper Phillimore-place, Kensington, London, ‘‘ Lock jpro- 
tector.” —Dated 26th August, 1359. 

This invention consists of an adhesive shield or cover to be placed over the 
key-hole of a lock, for the purpose of ensuring that any access to the 
interior of the lock shall be readily detected. The shield or cover is to be 
made of paper, and to be of any suitable size or form. One surface thereof, 
which the inventor calls the front surface, may be either wholly or partially 
plain or gilt, illuminated or enamelled, or engraved, printed, coloured, or 
stained with some ornamental or other pattern or device, or in such manner 
as to bear resemblance to a scutcheon, or to the external surface of the 
various articles of furniture or other articles upon which it may be placed. 
The other or back surface is to be gummed, so that the shicld may be stuck 
over the key-hole, thereby ensuring detection should the lock be tampered 
with.—Not proceeded with, 
1949. C. T. Bouter, Chenica-street, Totlenhain-court-road, London, ** Mills.” 

—Dated Wth August, 1859 

This invention consists, First, of a wooden box or room, in which the 
apparatus is mounted ; Secondly, of a mill, hopper, or recipient, containing 
the grains which fall into the box by the grooved opening in the bottom of 
the hopper; Thirdly, of six iron pestles for bruising the grain ; Fourthly, 
of two iron cross-bars used as guides for each pestle ; Fifthly, of two iron 
plates used to fix the guides; Sixthly, of six circular notches for raising 
the pestles ; Seventhly, of an iron grating, with a thin iron plate perforated, 
in order to make a sieve, in which passes the bruised grain; Eighthly, of 
two thin iron piates bent for conducting the grain between the cylinder ; 
Ninthly, of two iron cylinders for milling the grain into powder; Tenthly, 
of a screw which tightens or loosens the cylinders in order to mill larger or 
smaller ; Eleventhly, of a drawer to receive the grain when milled. The 
movement is communicated by a handle put in motion by the hand, and on 
the axle of which is fixed a notched wheel, which commands two pinions 
also notched, one of them vransmitting the motion by the means of the 
circular notches fixed on two parallel axles, and the other causing the 
cylinders to turn, which are commanded one by another, and by a double- 
notched wheel. It is easily perceived that this new mill has its base on a 
double principle ; it 1s at once a * bruiser” and a‘ miller,” put in motion 
by a single movement,—Not proceeded with. 

10954. T. Craven, Scarborough, ** Ball-cocks or valves."—Dated 27th August, 
SY. 

This invention relates to the arrangement and construction of floating 
ball-cocks or valves, such as are ordinarily used for regulating the height or 
level of water in cisterns and fluid-holders of various kinds, The shell or 
case of the improved valve is in three parts or sections, screwed together 
either by screwing one inside the other or by screws and flanges. The 
water inlet is by a short horizontal branch upon a projecting perforated 
grate, terminating in a widened portion or larger cylinder, in which, and at 
the junction of the two, is the valve-seat. This seat consists of a slightly 
elevated or projecting annular piece rounded on its outer edge, and answer- 
ing as the valvular surface tor the operation of an elastic disc of caoutchoue 
or other material, which, when pressed fair upon the annular seat, entirely 

yrevents the ingress of water from the inlet branch into the expanded shell. 

he water-way from the shell consists of a short vertical and lateral or 
transverse branch-pipe, by which the entering fluid is discharged into the 
cistern. The other section or portion of the sheli consists of a plain hori- 
zontal cylinder, bored out true to receive a turned cylindrical piece of 
metal, forming the spindle and guide-piece for the valve. This cylindrical 
piece has upon its front or valve end a small dise face-piece, to which is 
screwed the elastic dise for the valvular action, and when the valve is put 
together this elastic face works in the interior of the expanded portion of 
the shell, and has full command over the projecting annular face before 
referred to. The outer end of this cylindrical piece has fitted to it a short 
spindle, the axes of the two being coincident, and upon this spindle is a 
helical spring, adjustable by an end cap-piece screwed upon the outer end 
of the main external shell on that side. In this way, by turning the end 
cap either way, more or less elastic resistante can be given to the valve, 
The lower side of the section of the main shell containing the cylindrical 
valve-piece is slotted through, and this slot is embraced by a double eye or 
bracket-piece carrying the stationary centre on which the floating ball-lever 
works, The upper end of this lever is cranked, so that its terminal portion 
stands vertically or thereabouts. Its centre of motion is at the point where 
the main portion of the lever joins the short, straight, or vertical piece, the 
extreme end of which 1s rounded off, and entered through the slot in the 
external shell, and into a corresponding slot in the internal cylindrical 
valve-piece. In this way, as the ball-float rises and falls with the water 
level, it closes and opens the water-way. 
1956, J. H&cCKETHORN, Stanmore-street, Culedonian-voad, London, ‘ Candles 

and wicks, &c."— Dated 27th August, 1859. 

The inventor proposes making the candle of a round, square, or oval 
form, and the wick to be a flat one, extending across the candle lengthwise, 
the top of the wick to be cut straight across or diamonded, each point 
giving a separate flame. The wick may also be made of a tubular form, 
and extend the whole length of the candle, or short wicks may be used, the 
candle being pushed up to the wick by a spiral spring, a« in the ordinary 
candle lamp, the wick being kept in position by suitable n eans,—Not pro- 
ceeded with. 

1957. J. Pur, Camden-town, London, ** Soap.’"-—Dated 27th dugust, 1859 

This invention consists in manufacturing soap from the following ingre- 
dients :—Tallow or other fat, crystallised soda of commerce, gum arabic 
and gum dragon, or other similar gums and water. For toilet soap the 
inventor uses tallow or other fat, borax, and gum.— Not proceeded with. 














1966. B. Baven, Bradford-stret, Birmingham, ‘ Reising or giving form to 
articles formed af sheet nuetal, such as knobs, thimbles, Jerrules, de.” — 
‘Dated 2th August, 1859 

This invention consists in an arrangement of parts deriving their motion 
from any convenient power, such as steam, water, or otherwise as con- 
venient, the apparatus being so arranged as to maintain an up-and-down 
motion to the bolster which carries the top tool or tools, the face parts of 
which are to be of the shape of the internal or concave part of the article 
the inventor wishes to make, The up-and-down motion he regulates by the 
rise and fall of the bolster carrying the tool or tools last described, or by 
elevating or adjusting the bed or lower part, and which bed in some in- 
stances he prefers to reciprocate or revolve either vertically or horizontally 
for the purpose of more readily placing on and bringing under the operation 
of the top tool or tools the required blanks by the descending action of 
which form is given to the article or articles he proposes making. It will 
be seen from this description that he does not employ concussive force, as 
the blow given by the ordinary process of raising articles by stamping 
hardens and destroys the ductile condition of the metal (from which they 
are being formed), before the full or complete ae is imparted to them ; 
and in substituting force instead of the usual blow he also employs a single 
or compound pressure plate as described in a patent granted to William 

Hetherington, dated the 3rd of August, 1852, No. 14251. The use of this plate 

is indispensable to these arrangements, as by this plate an annular pressure 

is exerted which holds and confines the circular or other form blank or 
bianks of metal over a corresponding cavity or cavities to the top tool 





before described ; the metal blank or blanks, being thus held and forced into 

form by the downward pressure of the tool or tools, receive their shape with- | 
out the use of a matrix or corresponding cavity, This part, which is so | 
essential in the process of i 8 objectionable in these arrangements, | 





r 


as the articles are formed and pushed down in and through the correspond- | 
ing hole or holes of the bed, a catch or catches being introduced to free the | 


article or articles so formed from the end or ends of the forming tool or 
tools, in order that they may fall through into a proper receiver below.— 
Not proceeded with. 
1967. G. S. FLeminc, New Oxford-street, London, “‘ Head-rest.”—Dated 29th 
August, 1859. ; 
The object of this invention is to be able to rest the head comfortably in 
whatever position it may be laid, and is effected in the following manner :— 
The inventor proposes using a semicircular ban« of elastic material, such as 
thin steel covered with suitable material, and padded inside, On the 
outside of this spring is rivetted, or otherwise firmly secured, another 
smaller spring, also of a semicircular form, but somewhat shorter, the ends 
thereof being slightly rounded. To the ends of the first-mentioned spring 
is fastened a tape of silk, or light elastic material, for the purpose of keeping 
the spring upon the head when in position. This can be worn at the back 
of the head when in a sitting posture, or at the side ; for instance, a person 
travelling by rail may obtain sound sleep in a carriage by using one of these 
instruments, either by leaning the head back or on one side, without the 
unpleasantness of the head falling from side to side. It will also be found 
of great service to invalids.— Not proceeded with, 


1972. C. CHAMBERS and J. CHAMBERS, Archer-street, Westbourne-grove, 
Middlesex, “ Sawing staves, &c."—Dated 30th August, 1859. _ 

This invention relates to improvements in apparatus for cutting or saw- 
ing wood for cask staves, or other forms of wood that deviate from direct 
lines. The inventors mount a template on the rack or table surface en 
which the wood to be cut is placed, and moved under the operation of the 
saw, which template takes effect on pins projecting down from a fence 
which guides the wood under operation ; this fence is jointed to an arm 
moving on a fixed centre ; by so mounting the fence it can be traversed 
across the machine, and occupy a position parallel with the motion of the 
bed or rack, and it may be inclined in any direction to the position, and 
this during the motion of the machine. These parallel and inclined 
0sitions, as also the cross traverse of the fence, are actuated and controlled 
y the templates taking effect on the pins before mentioned during the action 
of the machine, and whereby the woou being cut is moved, so as to presentit to 
the saw in such manner as to perform and cut curved lines, or lines running 
in zig-zag or irregular directions. The fingers or pins embracing the template 
are adjustable, so as to admit of the necessary variations of templates for 


different purposes. The wood is kept up to the swinging or universal | 


fence, which controls the position of the wood while under the operation of 
the saw, by a movable fence or roller held up to the wood by a weighted 
lever, as is well understood.—Not proceeded with. 


1976. H. Hutton, Palace-road, Lambeth, Surrey, ‘* Lubricator.” — Dated 30th 
Auguat, 1859. 

This invention is designed more particularly for engines used for impart- 
ing motion to screw propellers, but is also applicable to other mechanism 
of a similar character thereto. The improvement consists, First, in em- 
ploying a brush or bundle of bristles, or hair instead of worsted, cotton, 
or other vegetable filaments usually employed, to hold the lubricant ; and, 
Secondly, in filtering the oil or lubricating fluid in its passage from the 
reservoir which contains the same previous to its descending on to the 
aforesaid brush. The under side of the reservoir is fitted with a cock to 
regulate the flow of oil, and the brush or bristles are capable of being 
raised or lowered at will, so as to allow the part which is to be lubricated 
to lick therefrom just as much as is necessary, and thus avoid waste, The 
lubricator may be fixed to any convenient part of the framing of the 
engine, so that, as the crank rutates, a licker connected to the journal 
thereof, and the connecting-rod, at each rotation, licks a certain quantity 
of oil from the aforesaid brush, and conveys it to the part which it is de- 
sired to lubricate. ’ 


1977. R. F. Drury and E, Drury, Sheffield, “‘ Vices.” —Dated 30th August, 
1859. 


This invention relates to what are known as parallel vices, and consists, 
essentially, of a cheap and simple mode of combining the slides with the 
movable jaw, and also the combination of the body of the vice with the leg. 
The movable jaw, which slides to and fro over the bench, is carried on a pair of 
lateral slides or bars, and is actuated by a screw spindle working between 
them, and passing through the tail of the jaw. The fixed jaw, which is the 
front one, is supported in the standard vice by a leg resting on a stone 
block in the floor, which leg in the bench vice is dispensed with. The 
whole of the parts are made of wrought-iron. 


1968. R. Brstey, Fann-street, Aldersgate-street, London, ‘* Machinery for 
printing, and for numbering and perforating documents.”—A communi- 
cation.— Dated 29th August, 1859. 

This invention relates to improvements in the arrangement of printing 
machinery, whereby perfecting and other machines may be rendered self- 
feeding, and also made capable of printing consecutive numbers, and of 
dividing and perforating (when such is required) the printed paper. To 
this end continuous bands of paper, in lieu of sheets, are supplied to the 
printing machine, whether constructed on the principle of cylinder or 
platten presses, and led over and under the printing surfaces by means of 
tapes, bands, or rollers to receive the impression upon the opposite sides 
thereof, When applying the invention to cylinder machines the cylinders 
may be arranged either horizontally or vertically, and made to print one or 
more colours, In numbering consecutively and perfecting, the first pair of 
cylinders may be made to print the numbers, the second pair one form of 
type, and a third pair the second form. The printing cylinders are each to 
be furnished as usual with a set of inking and spreading rollers, the ink- 
delivering rollers having imparted to them a reciprocating motion from 
eccentrics (or the axles of their respective cylinders), for transferring the 
ink from the supply roller to the printing surface. The numbering cylinder 
with its figure wheels, drum, and central springs are constructed on the 
same general principle as those in numbering machines, with the following 
exceptions, The first or unit wheel has ten projections, but as it revolves 
with and not on the drum, it may be firmly attached to, or form part of, 
the latter. The second, third, and fourth wheel, commonly called the tens, 
hundreds, and thousands, must be made to move on the drum; each of 
these latter wheels is provided with 100 projections, on which are engraved 
ten successive series of figures, each series being from 1to0. After the 
figure 9is printed, the second or tens wheel has to be retarded one 100th of 
its revolution ; this change brings the series of figures 1 in the position 
previously occupied by the figure 0 on that wheel, ready to receive the 
pressure of the raised impress surfaces of the under cylinder, All the 
intervening figures, not receiving any impressions from the under cylinder, 
will of course, escape being printed. The retarding of the cylinders as re- 
quired may be effected in any of the well known ways. When the band of 
printed paper is required to be perforated—to divide it, for example, into 
checks or tickets that may be readily detached—a pair of perforating 
cylinders is employed, the same being so constructed that the perforations 
in the one cylinder enter the points in the other cylinder. The cutting or 
dividing apparatus may be of the same construction, and operate on the 
paper in the same manner, as when connected with the paper-making 
machine.—Not proceeded with. 


1980, W. A. Von Kanto, Hiardinge-strect, Islington, London, ‘‘ Starch, &c.”— 
Dated 81st August, 1859. 

This invention consists in manufacturing starch in the following manner, 
and of the following ingredients, that is to say :—The patentee takes the 
sago of commerce, either whole (in which case it must be ground fine), or he 
uses flour of sago, and proceeds to wash and cleanse it from impurities in 
cold water, and then mixes therewith a purified solution of chloride of lime, 
made by dissolving 1 1b. of chloride of lime in 3 gallons of water, and he 
stirs the whole together until well mixed, and leaves it to bleach and settle 
for three hours, more or less ; the liquid is then separated from the solid 
portion, and the solid residue or starch well washed with cold water until 
all traces of lime are removed theretrom. This residue is then left to dry, 
and is fit for use. By this mvention, it will be seen that the patentee con- 
verts sago into a soluble starch, and obtains therefrom, as commonly 
practised in the manufacture of starch, gum dextrine and grape sugar. 
Another feature in this invention consists in making compounds of starch 
by mixing the improved starch with ordinary starch during its manufac- 
ture, by which it is refined and improved and rendered soluble. He also 
proposes to combine the improved starch with gum, by which it is rendered 
useful for printing, and for other purposes for which gum is now used. 
Another feature in this invention consists in the use of a solution of 
chloride of lime in the manufacture of ordinary starch for the purpose of 
separating the gluten therefrom, and also for making soluble starch, and 
likewise for converting insoluble starch into soluble starch, 


1981. R. BBvERLEY, Leeds, Yorkshire, “* Wet gas-meters.”—Dated 31st August, 
1850. 

This invention relates to certain peculiar constructions and arrangements 
of the water-supply pipes or passages of cast-iron or tin wet gas-meters, 
whereby the fraudulent abstraction of inmeasured gas, and the tampering 
with the proper water level of the meter through the water-supply pipe is 
prevented. In carrying out this invention it is proposed, according to one 
modification, to turn up the bottom end of the water-supply pipe either 
below or up to the proper water line, and to apply to the end so turned up 
a spherical or other valve opening outwards into the meter, and capable of 
admitting the water into the meter when supplied therewith, but of closing 
and effectually preventing the exit of gas or the water from being forced 
out under pressure through the supply pipe, should any fraudulent attempt 
be made to abstract gas or water through that medium. These pipes may 
or may not be enclosed by a partition descending to within a short distance 
of the buttom of the meter. According to another modification, the 
ordinary straight water-supply pipe may be used but provided at its lower 
end with a valve fitted to one end of a short lever, the other end of which 
carries a weight, or a float, which will always tend to keep the valve closed, 
and prevent the passage of the gas through it, whilst the supply of water 
through the pipe is unimpeded. A third modification consists in dispensin; 
entirely with the water-supply pipe, and using only a feeding nozzle Povided 
with a valve at its lower end, on the spindle of which is fitted a float 








supported by the waterin the meter. This float and valve are enclosed by 
a partition descending from the upper part of the meter to within a short 
distance of the bottom thereof. A second partition extends from the 
bottom of the meter up to the true water line, and is placed ashort distance 
outside the first-mentioned partition. On an attempt being made to abstract 
gas through the water-supply nozzle, by previously blowing down the gas 
inlet pipe, the level of the water contained in the space enclosed by the 
partitions above referred to will be elevated, and the consequent rising of 
the float will close the valve in the bottom of the nozzle. According toa 
fourth modification, the water-supply nozzle opens into a closed box in the 
upper part of the square box in the front part of the meter, which closed 
box communicates, _ means of a hole made in the partition which separates 
the body of the meter from the front part of the meter, with a 
fitted inside the body, and provided with a valve. If found desirable, the 
gas outlet pipe may be fitted over the closed box, and communicate by a 
suitable aperture with the body of the meter. In order to obstruct the 
introduction of a cotton wick or syphon into the ordinary water-supply 
pipe of gas-meters, for the pu! of abstracting the water thereby, the 
atentee proposes to make a double elbow bend in such pipe above the water 
evel. 
1982. G. S. FLEMING, New Oxford-street, London, ‘* Candles for the purpose of 
indicating time, and the facility of lighting the same.” —Dated 31st A ugust, 
1 


The first part of this invention consists in making marks on the side or 
around the sides of candles, either by indentation or colouring at intervals, 
and equal distances apart, according to the size of the candle, so as to 
indicate the time by the burning of the candle. The marks are to consist 
of hours, half-hours, and, if necessary, quarter-hours, the distance to be 
determined by the kind of candle used for the purpose ; the mark or other 
announcement may be made either in the process of wanufacture or after, 
The second part consists in applying a composition of phosphorus, or other 
igniting material, to the top ends of the wicks, for the purpose of more 
readily lighting them.—Not proceeded with. 


1983. S. MippLETON, Blackfrivrs-road, Surrey, ** Uniting and otherwise many. 
facturing articles of leather.”— Dated 31st August, 1359. 

The patentee claims the piercing or making of slots or openings through 
metal pegs for the purpose of fastening two or more thicknesses of material 
together, whether such pegs be of a bayonet or other section, and also 
whether any or either of the above-mentioned metal pegs be single or double 
pointed, or being single pointed have heads thereon. 


1985. A. SmitH, Brentwood, Essex, ‘ Preparation of cocoa-nut yibire.”—Dated 
Bist August, 1859. 

This invention consists in a new arrangement of the rolls employed for 
crushing the cocoa-nut shell, in an improved means of feeding the nut- 
shells thereto, and in an improved arrangement of holding rollers for pre- 
senting the fibres to be cleaned to a drum or devil with teeth of a novel 
form. Cocoa-nut shells being of various sizes become unequally crushed, 
and the fibres frequently damaged, if passed through rolls of the ordinary 
construction. Now, in order that shells of various sizes may be passed 
through the same rolls, and be subjected to about the same degree of pres- 
sure, the patentee applies springs to the bearings, or otherwise to the rolls, 
and he feeds through a hopper at top, which leads the shells down between 
the rolls. He applies a lever to one or both ends of one of the rollers used 
to hold the fibres, in order that the rollers may be separated to be charged, 
and, when charged, that they may be brought towards each other by de- 
pressing the lever, and the charge of fibres thus gripped while being ex- 
posed to the action of the devil. Instead of using spiked teeth in the devil 
—which he finds cuts and injures the fibres—he arms his cylinder or drum 
with blunt teeth, which clean the fibres effectually without injuring them. 


1987. H. Hieain, Bow, Middlesex, ** Match splints.” —Dated 31st August, 1859. 
The object of this invention is to so arrange and work knives as to cuta 
four-sided point to the end of match-splints, in order that a bundle of such 
splints may be dipped into the ordinary lighting composition at one time, 
without liability of the splints adhering together, while the lighting com- 
— is applied all round the points of the splints as well as if they had 
en placed in the ordinary clamping-machines previous to dipping. This 
is accomplished by setting a pair of knives in form of a Y in front of the 
slicing knife used in the ordinary *‘ flaking” machine for cutting match- 
splints. The manner in which this invention is performed is as follows :— 
In cutting wood into match-splints the patentee uses either what is known 
as the ‘‘ tooth ” machine, or the “‘ flake” machine, now in use for that pur- 
se, and he cuts the splints from the blocks either in single or double 
engths. The improvements are effected, when cutting single length splints, 
by tixing one pair of knives in front of the horizontal cutting knife in the 
bed of a flake cutting machine at such an angle that, when the bed is 
advanced, the kuives cut a Y on one edge of the block of wood, to be cut at 
the depth that the horizontal following knife slices it off. When the block 
is cut up the shavings are to be gathered into a bundle and placed again in 
the holding box, but with the edges downwards, instead of flat side down, 
when the advance of the bed will make the same cuts at the points trans- 
versely to the former cuts, and the horizontal following knife will cut off 
splints having four-sided points. Instead of placing the bundle of slices 
into the same machine for second cutting, the patentee prefers using a 
separate machine, having a wheel at the side carrying the knives on its face. 
In using the ordinary tooth machine for cutting splints of double length 
two pairs of knives are used for forming the Y-cut at both ends of the wood 
in the same manner as that already described. 


1988. L.|BerGr, Newgute street, London, “ Fastening or securing porte-monnaies, 
bags, and other like articles with frames.”— Dated 31st August, 1859. 

This invention is intended to apply chiefly to such porte monnaies and 
bags as have an outer pocket or pockets, and it consists in securing the 
article by means of a piece or pieces of elastic web, the ends of which are 
fastened to each side of the bag, purse, or other article under the frames, 
the web itself being carried round the article. 


1991. J. CHATTERTON, Devonshive-street, Islington, London, “* Tubes of gutta- 
percha, &c.”—Dated 3ist August, 1859. 

When making tubes of gutta-percha by expressing the same through the 
dies or moulding orifices, it is usual to pass the tube as it is produced into 
water to harden the same ; and to prevent it collapsing nm 1 of 
the external pressure, the water is allowed to enter the tube. Now, accord- 
ing to this invention, in place of depending on the water contained in the 
trough into which a tube passes as it is forced through, filling the tube as 
heretofore, the apparatus is arranged to introduce water or liquid into the 
interior of the tube through the core or mandril upon which the tube is 
formed, the pressure of the water being regulated to give to the tube the 
necessary internal support ; and when it is desired to introduce a liquid or 
semi-liquid matter between the interior of a tube of gutta-percha, or of 
other similar materials, and a wire or wires or cores therein, such liquid or 
semi-liquid is introduced through the core or mandril at the die into the 
interior of the tube around the core as the tube is made, the liquid or semi- 
liquid being introduced at such pressure as may be desired. in moulding 
tubes of india-rubber and compounds thereof, rollers are sometimes em- 
ployed in place of ordinary dies, and then, according to this invention, 
water or liquid is introduced into the tube as it is made by a nozzle or 
hollow mandril entering between the rollers. The invention also consists 
in lowering the temperature of the water or liquid employed to harden 
tubes of gutta-percha, or other substances capable of being moulded in @ 
similar manner when in a plastic state by means of ice, or by the use of 
freezing or cooling mixtures, and this part of the invention is also appli- 
cable when coating wire or other cores with such substances. 


1992. J. Bring, Maidstone, Kent, * Arranging and combining the leaves of 
books to be used for producing simultaneously one or more Sac-simile copies 
of letters, accounts, dc.”"—Dated 1st September, 1859. “ 

The inventor obtains or prepares a quantity of paper of that kind which 
is generally used for taking the duplicate or fac-simile copy in the ordinary 
manifold letter books, and called the ‘* copying paper ;” these he forms into 
leaves of such sizes as are required. He then prepares an equal number of 
leaves of the sume size as the latter, but of common writing paper. He 
now arranges these leaves so as to follow each other consecutively ; thus, 
first a prepared leaf, then a plain one, again a prepared leaf, then a plain 
one, and soon. Each prepared leaf, and its fellow plain one, have the 
same index or initial letter; the whole are then, and in this order, bound 
together, and formed into a book. He further proposes to have all the 
piain sheets perforated on the sides next the binding, so that when they 
have received the writing they can be easily torn from the book ; moreover, 
each of the plain sheets (and the prepared copying sheets also if it be 
thought necessary) may have any heading or note or reference or address 
printed upon it to suit the particular use to which the book is applied. To 
use the took when so formed he takes a sheet of the ordinary black or 
carbonised paper, and places it between the copying leaf and the plain 
leaf and the matter is written in the usual way on the copying leaf and 
transmitted by the black paper to the plain leaf, which may then be torn 
and sent away, the fac-simile copy remaining in the book, having the same 
page, number, letter, or initial as the one sent.—Not proceeded with. 


1994. J. G. Taytor, Paris and Glasgow, * Writing materials.” —Dated lst 
September, 1859. ; ; . 
This invention consists, First, in improvements in shaping and cut! ing 
conical pen-holders in wood and other material. The inventor ee? 4 
object by means of a spring circular saw, and a graduated cutter, w _ 
cutter, by inserting suitable movable slides, will cut pen-holders of ene 
sizes, and by this arrangement wood cones for other purposes may be m ; ro ; 
Secondly. in making quill or other pens magnetic, which he does by tw “4 
ing a piece of twisted zinc and copper wire round the face of the pen ni 
eight or nine times more or Jess; Thirdly, in improvements in the — 
facture of pneumatic inkstands. In the apphcation of plungers of divers 
forms in connection with fixed, sliding, or rotating covers of dipping cups. 
Also in the employment cf double and single front levers for 
dipping cups, and in the ication of dipping - the tubes of w! 
are globe-shaped, and the holes at the extremity o! the said glo! 
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tubes are very small. In all these forms the pressure is upon two or more 
elastic diaphragms. Provisional protection has not been granted for this 
invention. 

1996. J. Borrineton, Derby, “‘ Pumps.”—Dated lst September, 1859. 

The object of this invention is to obviate the evil arising from the weight 
of the bucket or piston-rod in deep lift-pumps, and to render raising water 
less laborious. The inventor substitutes for the wooden pole or iron rod 
generally adopted a tube of gutta-percha, or other suitable light non- 
absorbent material, and fixes therein or not an iron tube (by preference 
galvanised) fitted with proper packings and couplings. To obtain increased 
strength and rigidity he sometimes corrugates the gutta-percha tube longi- 
tudinally, and in some cases for an internal iron tube he substitutes wire. 
When it is preferred to use wooden poles, his invention consists in coating 
them with gutta-percha, caoutchouc, or other impervious material, or he 
surrounds either wooden or iron rods with cork, or other like buoyant 
material. For collieries, mines, or other large pumps, he prefers to render 
the bucket or piston-rods buoyant, by enclosing them in a tube formed of 
corrugated sheet-iron, galvanised or not, and made air-tight.— Not proceeded 
with. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our owr Correspondent.) 


YEsTERDAY AT Binmincuam: Zhe Week's Orders: Prevailing Quietude—Pia 
Inon Trave: Less Movement —Tue Inonstone Trape: Scarcity of Yield 
—Coat Trave;: Brisk; Masters and the New Act: The Men upon i— 
GeneRaAL Trapes: Fall in Copper—Tue DisTRIicT AND THE ATLANTIC 
TELEGRAPH—THE IRONMASTERS AND IRONWORKERS OF THE StaTEs; Jn- 
teresting \Report—“ CaMELION MineRaL:" Important Discovery respecting 
it—Mb, Justice KEATING ON MANSLAUGHTERS AT COLLIERIES AND TRADES’ 
Unitons—Witrut DamMaceE To MACHINERY—FaTAL ACCIDENTS, 


Aw air of quietness pervaded the iron market in Birmingham yester- 
day, and in Wolverhampton the day betore. The continued un- 
settled state of European politics was said to be exercising a 
prejudicial infl , and was preventing the extended use and, 
consequently, the purchase of malleable iron to anything like a 
satisfactory extent. Only the barest necessities of consumers are, 
it was said, being supplied. These, however, continue to be sufti- 
cient to afford employment to a fair proportion of the machinery at 
the leading works. ‘The United States advices direct are not of an 
encouraging character. They are less encouraging, perhaps, than 
they were last week, and lead to the inference that the period at 
which the trade with that part of the globe will begin to amend is 
further removed than it was, at one time, thought to be. The 
foreign trade generally is cheerless. In consequence, those houses 
who have not a good home connection are quoting prices to Liver- 
pool and other brokers, which demonstrate that their order books 
must sadly need entries. It is, at the same time, scarcely possible to 
obtain an article in which full reliance may be placed at less than 
the list prices. We know of no instances in which houses of stand- 
ing are quoting less. No inquiries of importance are reported to 
be in the market. The extent to which these are looked after by 
the trade, just now, is indicative of a period of slack demand. The 
Finance Committee of the East India Board are advertising for pro- 

osals to supply British iron, according to conditions of contract to 
= obtained on application at the offices of the Stores for India, 
108, Leadenhall-sireet, where proposals must be left, before 2 p.m., 
on the 19th instant. ; 

The pig-iron trade is scarcely so active as it waslast week. There 
has been more offered during the interval which has elapsed since 
our last report, with a less inclination on the part of consumers to 
make purchases. Sales of large parcels are now but seldom reported. 
Prices, however, continue without alteration; and the makers are 
displaying an increased disposition to keep down the quantity pro- 
duced, in order to obviate any inconvenience from an uncalled-for 
supply in the market. The hematite pigs of the Cleveland district 
are increasing in favour, as the makers become more expert in the 
mixtures that they use. ain 

The stone trade of South Staffordshire is healthy. The yield is 
getting small; consequently, good prices continue to be obtained. 
White ironstone realises 16s., and Gubbin 17s. per ton. 

The coal trade is brisk, in consequence of the activity prevalent at 
the various works, and for domesiic purposes there has also been 
more demand, owing to the severity of the weather. The Mines 
Inspection Bill continues to engage the attention of the trade, and 
an attempt will be made to introduce some less restrictive clauses in 
the place of those which now stand in the bill. Some of the pro- 
visions in the new bill are unquestionably of an impractical 
character; other defects are the inaptitude of the regulations to 
some districts. Practical experience, no doubt, will be able to sug- 
gest a remedy, but the restrictions imposed are not of such a 
character as to give owners of pits any very grievous cause of 
complaint. : 

On behalf of the delegates of the Miners’ (Operative) Amalga- 
mated Union, now in London, Mr. John Holmes (the treasurer) 
writes as follows from Leeds to a Birmingham paper sz“ I beg most 
respectfully to state that the operative miners only object to the 
educational clause of the proposed Inspection Bill, because it does 
not provide the means of education to children employed in mines, 
although it requires it as a condition of working. ‘The whole of the 
petitions—more than forty—of the operative miners distinctly pray 
for the enforcement of education as the principal thing from which 
they hope for future improvement to their class. From your report, 
it is the opinion of the Mining Association of Great Britain that 
the education of miners is impracticable. So said the factory 
owners once; but they do not say so now. Nay, many positively 
affirm it has proved in every way a great blessing; and why should 
the colliery owners be exempt from that which factory owners are 
required to provide—the education of their young employés ?” 

especting the general manufacturing trades of Birmingham, 
Wolverhampton, and the surrounding districts, we may say that 
continued prosperity prevails, the manufacturers having been so 
well supplied with orders during the past few weeks that although 
there has been in the last week a slight falling off in the number of 
them, it has not been felt. Business, therefore, is tolerably ani- 
mated; and it may be questioned if ever the first quarter's returns 
have shown so well as they do this year. The population in all 
parts of the district are fully employed; the machinists are busy; 
the foundry trade is moderately good, and the rolling-mills are in 
full work. In Birmingham, there are still several uncompleted 
Government orders on hand. Business is brisk also in the Stour- 
bridge district, and the needle-makers of Redditch are full of orders. 
As regards the foreign trade there is no particular feature to notice. 
Although trade is not considered brisk, yet there is a considerable 
number of orders under execution from all quarters. In relation to 
the Australian colonies the accounts are that the markets are so far 
over-stocked as to have there already, of some articles one year’s con- 
sumption, and of other articles a supply sufficient for two years. One of 
the trade circulars of Melbourne describes the warehouses as positively 
crammed, and trade oy | still. Dulness prevails to a slight 
extent in the metal market. In Birmingham, on Tuesday, the price 
of manufactured copper was reduced one half-penny per pound. 
The present price is, tough cake or ingot £112; best selected £115 
perton. Nine days ago copper was offered £3 per ton below the 
trade price. There will be a reduction of a half-penny per pound in 
wire, tube, and sheets, Brass wire, tube, and sheets will be reduced 
a farthing per pound. 

The ironmasters and the hardware merchants and manufacturers 
of South Staffordshire and Birmingham are solicitous that every 
success may attend the efforts of the Atlantic Telegraph Company 
in their present endeavours to make arrangements for raising the 
injured portion of the cable, and otherwise to commence next 
summer “ another effort to complete the original undertaking of the 
rey To no one more than to the iron and hardware men of 
the West Midlands would an instantaneous communication between 
the old and the new world be of more value. May it not be hoped 
that the company are receiving from this district the material aid to 
‘which their project entitlesithem ? 











Accounts received in this district from New York contain the 


following :—“ The iron-works and machine shops of this city and 
its suburbs find business quite dull. Some few establishments are 
closed altogether, and others are engaged chiefly in repairs. It is 
expected, however, that southern and Cuban orders will soon arrive 
sufficient to keep most of the shops busy during the summer, es 
cially those in which sugar mills and plantation machinery generally 
are fabricated. The iron-moulders of this country would seem to 
think that the prospect before them is bright, for they consider 
themselves sufficiently strong to dictate terms to their employers. 
At a ‘National Convention’ of iron-moulders, recently held at 
Albany, at which were present forty-five delegates, representing 
twenty States, and six thousand moulders, it was resolved, that ‘ the 
helper or hucksheer system’ in every part of the country should be 
abolished. It was also resolved to maintain the workmen of Albany 
in a strike which they have now commenced, against this system. 
The manufacturing interests of Pennsylvania are represented as 
suffering under general depression, though I believe no furnaces or 
| mills that were at work last year have been closed. Mean- 
time large quantities of Pennsylvania rails are being shipped to 
Brazil, and the machine shops of Philadelphia are busy with engines 
and cars for the Brazilian railroads. It is a constant boast of the Penn- 
—_ and Eastern manufacturers, that they are steadily beating 
their British rivals in South America, and that, from Rio to Peru, the 
superiority of American locomotives, cars, and machinery generally, 
is now established. The ironmasters of Kentucky and Ohio held a 
convention on the 8th of February, for the purpose of strengthening 
the movement originated by those of New Jersey and Pennsylvania, 
with a view to obtain an alteration of the tariff from the present 
Congress. The convention presented a memorial to the two Houses 
of Congress, setting forth the depressed condition of their interests, 
and asking for a specitic instead of an ad valorem duty oniron. The 
following is the first of a series of resolutions which was passed at 
the convention :—‘ Resolved, that common sease must regard that 
ond as ruinous, which will, as it has occasioned, our railroads to be 

uilt, as are the Baltimore and Ohio, Marietta and Cincinnati, 
Scioto and Hocking Valley, and the Lexington and Big Sandy, of 
English iron, manufactured by English labour, over roads on which 
the richest deposits of coal and iron in the world are developed, 
making the road bed.’ The convention represented seventeen Ken- 
tucky and forty-five Ohio furnaces, the aggregate production of 
which is 155,000 tons of pig-iron annually, The average number 
of hands employed at each furnace is 100. The wages paid to them 
average twenty-five dollars per month each, making a total of 
1,860,000 dollars per annum. ‘The value of the pig-iron produced is 
about 30 dollars per ton; or for the two States 4,650,000 yearly. 
The rate of wages, it will be seen, will scarcely tempt emigrants 
from the iron districts of Statlordshire.” 

There is an oxidising agent that at one time was known among 
chemists and others as the “chameleon mineral,” from its rapid 
changes in colour when dissolved in water, appearing first of a green 
hue, then a purple, and subsequently a beautiful red, according to 
the various degrees of oxidation. This “chameleon mineral” is the 
commercial per-manganate and manganates of potash and soda. It 
is used in deodorising, and occasionally for medicinal and other 
purposes. Its chief use is, however, as an oxidising agent, its ex- 
treme delicacy of operation in this particular rendering it an im- 
portant agent in the hands of the analytical as well as the manufac- 
turing chemist. Until tery recently, however, it could not be 


E. Williams, one of the complainants, was examined. He deposed 
that the defendant was engaged to him under the usual terms as a 
shingler; to give fourteen days of notice on leaving. Edward 
Fallows, engineer to the complainant, stated that, on the night of 
Tuesday, the 28th ult., defendant was so drunk that he could not do 
his work. At one o'clock on the morning of the 29th, he found that 
he could not start the engine, and, on making examination as to 
the cause, he found the piece of iron produced between the pinions, 
and one of the teeth was broken, which came out and broke one of 
the spindles. The actual cost of repairing the machinery would be 
about £5, ‘William Porter, a youth about sixteen or seventeen 
years of age, a puddler, swore that on the night in question he heard 
defendant say that as they had given his butty the “sack,” he 
hoped they would give him the sack, and that he would “let the 
hammer bump five or six times,” Joseph Brown, a lad, catcher at 
the forge rolls at the works of the complainants, deposed that on the 
28th ult., between ten and eleven o'clock, defendant sent him 
for a “barend.” He could not find one, but he took him two 
pieces of iron, which defendant told him to throw down on his 
stand. The two pieces of iron — « were those which he 
took to defendant, and one of these pieces was the one sworn 
to by the witness Fallows as having been found in the ma- 
chinery. Abraham Baker, a roller, deposed to the drunkenness 
of the defendant, and said that he did not set the pieces right, so 
that they broke off at the end. There were five or six lots spoiled 
that night in consequence of defendant's neglect. He saw defendant 
standing near to where the piece of iron was found, at the time the 
engine would not go on. ‘The magistrates, after a brief deliberation, 
sentenced the prisoner to three months’ imprisonment with hard 
labour, on the charge of wilful damage. 

The following are among the fatal accidents in South Staffordshire 
since our last:—On Friday afternoon, at Brierley-hill, an inquest 
was held on the body of James Skidmore, aged twenty, a “ bolter 
down,” till lately in the employ of Mr. Foster, at the Brierley Iron- 
works. Deceased died on Thursday morning last, from the effects 
of severe wounds in the left thigh, received while at work on Satur- 
day, the 25th ult. It appeared that deceased's employment, as a 
bolter down, was to put iron into the rolls. On the morning in 
question, Benjamin Alchurch threw deceased a piece of iron to pass 
through the rolls, as he was in the habit of doing, and immediately 
afterwards saw that in going through the roll it turned back the 
wrong way. The end of it entered deceased’s thigh. Deceased had 
not his leather apron on at the time, or he would not have been hurt 
so much ; but it is seldom that workmen wear aprons while working 
small iron, The jury returned a verdict of “Accidental death, 
The coroner suggested that the wearing of leather aprons by men, 
while employed as the deceased was, should be made imperative. 

On Saturday last, G H. Hinchliff, Esq., coroner, held an inquest, 
at the Jolly Brewers Inn, on the body of Joseph Wood, aged 14 
years. Deceased was employed in Messrs. Kite and Dart's coalpit 
to push the skips along the road and hang them on at the bottom of 
the shaft. He had been warned to stand clear while the wagons 
were ascending; but, disregarding this caution, he remained at the 
bottom of the shaft as a loaded skip was being drawn up, and a 
lump of coal falling upon him, fractured his skull, and killed him 
almost instantaneously. Verdict, ‘ Accidental death.” 

About six o’clock on Monday evening, at the Bank Colliery, near 
the Bottle and Glass public house, Moor-lane, an accident occurred, 
which deprived one man of life. Joseph Perkins and Joseph Mason 
were d ling a shaft in a “ bouk,” when the latter caught against 











manufactured in quantities large enough, and at the price 'y 
to obtain fur it an extended and profitable sale. A short time since, 
Mr. Wildsmith, analytical chemist, of Wolverhampton, having 
occasion to make a quantity of per-manganate, determined to see 
whether it could not be produced in the quantities, and at the price, 
requisite to secure it an extensive market. The experiments which 
followed were attended with success, and now a ton of either of the 
manganates of potash or soda can be manufactured, where before 
not more than a few pounds weight could be produced without 
great cost and labour. The result is that per-manganate can now 
be sent into the market in large quantities at 150 per cent. below its 
former rate; thus supplying to the toxicologist, the chemist, the 
manufacturer, and the sanitary commissioner, one of the most im- 
portant substances within the field of chemical science, at a price 
the same as that at which bichromate of potash is sold. The one 
now possesses the same commercial value as the other, with the ad- 
vantage on the side of the per-manganate that its action is more 
rapid than that of bichromate, its oxidising efficacy commencing 
even at ordinary temperatures. 


The assizes for the counties of Worcester and Stafford, the latter 
of which is still in progress, have cropped out a larger number of 
cases than usual referring to the mismanagement of the mines or ma- 
chinery of the district, and the reprehensible conduct of certain of 
the operatives. In his charge to the grand jury at Stafford, on 
Tuesday, Mr. Justice Keating said :—“ Gentlemen, there is also in the 
calendar what seems to be a lamentable feature, not so much with 
reference to the character of the crime as to the consequences of it— 
I allude to the cases of manslaughter. The charges of this kind 
which the calendar contains involves the deaths, I think, of nineteen 
or twenty persons. The most serious are those in which death pro- 
ceeded, as is alleged, from negligence with reference to pit machinery. 
Now, these are cases which are peculiarly fit for your consideration. 
Many of you are well acquainted with mining and works of that 
description, and are able to judge well—tirst, as to the causes of 
these deaths, and, secondly, whether they were produced by the 
negligence of individuals. It certainly does seem to be an unfortu- 
nate coincidence that at one assizes there should be so many 
cases of manslaughter arising from alleged neglect in the 
working of machinery, which, if true, is of a very gross character. 
There is one other case in the calendar which r, cannot pass over 
without remark. It is similar to some which we have had at an 
earlier part of the circuit—a case in which property has been de- 
stroyed apparently by members of a trades’ union for the purpose of 
intimidation. The case I allude to is that in which Joseph Worton 
and Richard Provins are charged with feloniously and maliciously 
cutting, at the parish of Rowley Regis, a certain machine, to wit, a 
pair of bellows used in the manufacturing of iron chains. As I 
have before observed, we had at a previous part of this circuit causes 
of this sort to consider, some in the Criminal and one in the Civil 
Court, and it was indeed with regret that my brother judge and 
myself observed that a system of intimidation by trades’ unions 
seems to exist to a very considerable extent. Gentlemen, in this 
country and under the constitution under which we have the 
happiness to live, every man has a right to take his labour to the 
best market, and there is nothing illegal in persons associating them- 
selves together for the purpose ot consulting their own interests and 
peaceably resolving to peaceably carry out that legal object ; but 
when an association is used for the purpose of defeating that legal 
object, and its purpose is to force persons not to work as they please, 
and for such wages as they consider best for their interests—when 
an association uses the free liberty accorded to it to take the labour 
of its members to the best markets, to intimidate others from pro- 
ceeding in a legal course—such proceedings strike at the very root 
of our social system and at the existence of society itself. The 
commercial prosperity of this country could not exist if such pro- 
ceedings were pao A to have their course. While, therefore, an 
association for the good purposes I have mentioned is — legal 
when carried out in a peaceable way, intimidation, such as is charged 
in the case to which I am referring, is a crime of almost the highest 
magnitude that can be committed against the commercial society of 
this country.” 

In most of the manslaughter cases no bills have been brought in 
by the grand jury, and the parties accused have been acquitted. 

At the Wednesbury Petty Sessions, on Tuesday, John Morris was 
charged with committing a misdemeanour, by being drunk and 
committing wilful damage, on the night of the 28th and the morning 
of the 29th ult. The prisoner works as a shingler at the ironworks 
of Messrs. Williams and Bennett, at Summerhill; and the specific 
charges were of drunkenness on the night of the 28th, and on the 
foliowing morning he damaged a pair of pinions and a spindle. Mr. 
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the side of the shaft and pitched Perkins out, who consequently 
was precipitated to the bottom, and nearly smashed to pieces. The 
other man escaped unhurt. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 

Ma, W. Farmsaign on THE PRoPeRtizs or STEAM AND ITs Application’ Lec- 
ture at Leeds—State or Trape: Leeds and Shefield—Rat.ways anp 
Canats: Memorial in Favour of Wholesome Competition—Psorosep Memo- 
RIAL Dainkine Fountain at Braproxp—lInsrection or Coat MIngs; 
Suggestions submitted to the Home Secretary—Eppincton’s Steam Piovan- 
inc) WixpLass—Tue New Liverpoot Free Lisrany—Csane FoR THE 
Surpment oF Heavy Macuinery From THe Tyne—Mersey Docks anp 
Hansour Boanrp—Liverpoot Pustic Orrices—Tae Wuitworta Gun, 


Mr. W. Farrparen has, during the last few days, read a valuable 
paper before the members of the Leeds Philosophical and Literary 
Society, on the properties of steam and its application. Mr, Fair- 
bairn, in introducing his paper, referred to the great loss of life 
arising from the abuse of steam, and pointed out the immense power 
which it exercised in the phenomena of nature, after which he 
divided his subject into three heads—1st. The production of steam 
and the strength of the vessels in which it is generated; 2nd, the 
elastic force, temperature, and density of steam; and 3rd, economy 
in the use of steam as effected by its expansion and by superheating. 
In considering these several divisions, he alluded to the discoveries 
which had from time to time been made as to the properties of steam 
by Dr. Black, Watt, Dr. Robinson, Gay-Lussac, Arago, Regnault, 
and others, and dwelt on the modes of producing steam, and the 
construction of boilers. He continued by describing some experi- 
ments made by himself, two or three years ago, at the request of the 
Royal Society, and which resulted in the important discovery that 
the strength of iron tubes was in an inverse ratio to their length and 
diameter. In ignorance of this law, boilers had been constructed 
with flues, the resisting power of which was not more than one-third 
that of the external coating of the boiler, and the result had been 
serious and fatal explosions. It was necessary, he said, to secure a 
uniform strength between the flues and the boiler, that the former, 
when above a certain length, should be bound by iron rings. ‘The neg- 
lect of this precaution led to the explosion on board the Great Eastern, 
the funnel being so constructed that it was verging on collapse at the 
ordinary working pressure of the boiler. Another pointof great impor- 
tance was, that, where the circular form of boiler was changed, it should 
be strengthened by stays. With regard to the pressure and elastic 
force of steam, Mr. Fairbairn said he was not prepared to enter 80 
fully into the subject as he could desire, as some experiments he was 
conducting were not yet completed. The relations between the 
temperature, volume, and pressure of steam had hitherto been com- 
nuted from laws previously determined for true gases, commonly 
now as Gay-Lussac’s or Valton’s law, which was expressed by the 
equation, 





VxP_ 458+t (3) 
NXP) * 45840" 
The density of steam had been determined, by experiment at the 
temperature of 212 deg., to be 1,670 times that of the water which 
produced it. Hence, assuming Dalton’s law to hold for steam, and 
substituting these values of volume, temperature, and pressure, they 
got for the volume of steam from a unit of water at any other 
temperature and pressure, 
1670 X 15 458 + t . 
v= x — sccece 4 
670 P 
or 
iA 
V = 36} x OT seen (5) 
and for the relation of temperature and pressure, from Regnault’s 


experiments, 
i Log P = 5(T— 212%) |... (6) 
T + 367 
These were well-known and received formulw, from which all the 
tables of the density of steam had hitherto been deduced, and en 
which calculations on the duty of steam-engines had been founded. 
In 1855 Mr. Rankine gave the following formula :— 
vv! ~~ a covces (6) 
All these speculations needed the evidence of verification of direct 
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experiment, and this he was now doing. The density of steam was 
ascertained by vapourising a known weight of water in a glass 
globe of known capacity, and noting the exact temperature of 
saturation, or temperature at which the whole of the water became 
converted into steam. From the three elements—volume, weight, 
and temperature—thus determined, the specific gravity was known, 
as the pressure might be found from the temperature by the formula 
which Regnault had experimentally ascertained. Explaining the 
mode in which he was conducting his experiments, he said that they 
d nearly with Professor Rankine’s theoretical formula, and the 
following table might be taken as a sample of the results :— 











Temperature Pressure a Specific Volume. 
Fahrenheit. | “dare ine By Gaseous | 5 B 
in Ib, Law, By Rankine. a aN 

1363 | 2°6 8,445 8,292 8,266 
155°3 43 | 5,342 5,338 5,316 
170°9 62 | 8,744 3,733 3,717 
188°3 90 | - 2631 2,619 2,619 
229 26°8 996 953 940 
255°5 33°4 Sl 772 757 
267°2 40°5 678 642 | 633 
2825 §2°2 540 508 496 
292°6 611 469 438 432 


From the above table would be seen the differences between the 
results derived from formule and those derived from actual experi- 
ment. Their success in the use and application of steam depended 
in a great measure on the correct determination of these laws, and 
he entertained hopes that a more extended series of experiments, in 
which he was still engaged, particularly those at higher pressures 
and superheating, would lead to a more correct appreciation of the 
new system of highly-attenuated steam, with more security on the 
one hand and greatly increased economy on the other. In reply to 
questions, Mr. Fairbairn said they were at present unacquainted 
with the law respecting the superheating of steam; that he did not 
think steam would be applied for the propulsion of projectiles, as 
the explosive power of gunpowder was much greater; that it was 
not yet ascertained to what extent the constant disturbance of the 
molecules of metals affected the permanent structure; and that it 
was not considered safe to use a boiler continuously at a pressure of 
more than one-sixth on its bursting pressure. 

The iron trade in the Leeds district is well employed, many of the 
manufacturers having large contracts on hand for railway plant. 
At Sheftield, the crinoline steel manufacturers are well off for orders, 
more particularly those who make a superior quality, upon which 
dependence can be placed. The makers of a cheap and common 
article appear to be slack. In the steel trade, the furnaces and mills 
are all fully employed. Some large contracts for railway springs have 
been given out during the past week ; we believe they are for the 

fast Indies. In Rotherham and the district there is a great 
activity, more especially in the malleable iron and steel iron works. 
All appear to have several months’ work in hand. Some Govern- 
ment orders for Swedish steel iron have been received, which, we 
believe, will be used for artillery purposes. The brass trade in all 
branches is fully employed. 

In 1845 an Act of Parliament (8 and 9 Vic., cap. 42) was passed 
called the Canal Carriers’ Act, the object being to secure greater 
competition for the public advantage, by granting to canal com- 
panies the same power of being carriers as was possessed by railway 
companies, For this purpose, and especially to enable them to quote 
through rates, canal companies were authorised to lease the tolls of 
other canals for terms not exceeding twenty-one years. This Act, 
which was intended to promote competition, has been used by rail- 
way companies to destroy it, for many, having become amalgamated 
by Act of Parliament with one or more canals, have contended that 
they possess all the powers of canal companies, and have under this 
plea taken leases of canals, for the purpose of ra‘sing the tolls, and 
so preventing competition. The courts of law have decided that 
a leases are legal; and it being thought that an effort should be 
made to obtain a fair competition for the carriage of goods between 
the two modes of transit—railways and canals; and to guard the 
public against railway companies taking leases of canals for the 
express purpose of raising the tolls to the maximum rates, the 
Council of the Leeds Chamber of Commerce have presented a 
memorial on the subject to the Board of Trade, observing, in the 
course of other matter:—‘“ That, by the present Cheap Trains Act, 
railway companies are prevented from exercising the ame of the 
Canal Carriers’ Act, and thereby taking leases of canals for the pur- 

of raising the tolls to the maximum rates, and so virtually 
closing them. That, as this Act expires with the present session, 
your memorialists would earnestly urge upon your lordships’ atten- 
tion the necessity of bringing in a bill to render the operation of 
that Act, so far, at least, as it applies to the leasing of canals, 
permanent.” 

The strike of the colliers at St. Helens has terminated. 

A design, prepared by Mr. E. Milnes, for a public drinking foun- 
tain, to commemorate the services rendered to the borough of 
Bradford by Mr. Alderman Beaumont, has been accepted. The 
design consists of a basement of two octagonal steps (the lowest 
about 13} ft. across), and a granite curb or plinth, moulded, and 
forming the outer rim of a small reservoir encircling the plinth of 
the superstructure, the water of which reservoir is intended for the 
use of dogs. From this plinth spring four arched buttresses, 
moulded, and supporting the fountain proper, which has four sides 
containing the same number of niches, three of which have carved 
shells at the top and bottom, the lower ones receiving the water 
which issues from pipes in the mouths of grotesque masks; the 
fourth side has a lower shell also, but instead of the mask it contains 
the dedicatory inscription. At each angle of the fountain is a 
detached shaft of polished granite with moulded plinth and carved 
capital, from which springs a semicircular archivolt, containing in 
high relief the purport of the fountain. Above the four arches thus 
formed the fountain becomes octagonal, and above an octagonal 
dado rises a circular moulded base, with drooping chesnut leaves 
carved upon a portion of it; above this comes the lamp, which 
is intended to be of bronzed iron, and contains four lights. The 
height of the whole, from the pavement to the extremity of the 
lamp, is about 26 ft. The style of architecture is Italian renaissance. 

Mr. 'T. Stephenson, of Rothwell, writing to the Home Secretary on 
the inspection of coal-mines, makes the following suggestions :—“ 1. 
That all working coal-mines, especially within the reach of the Act, 
and iron-mines, if expedient, be interiorly inspected by the inspector 
of the district to which he belongs, not less than once a year, and all 
extensive important mines twice or thrice annually. 2. That a 
report of same, particularising each pit inspected by name, where 
situated, and to whom such pit belongs, stating its actual condition 
as found when inspected, be made to the Home Secretary within 
every six months from the passing of the Act. 3. That no inspector 
be p Mendy under any circumstances, to give to any colliery owner 
or manager any notice or previous warning of his intended inspec- 
tion.” 

Mr. Eddington has exhibited, in the course of the past week, at 
Chelmsford, a neatly executed model of his steam-ploughing wind- 
lass, to which reference has before been made in these columns. 
Some moditications, which are considered likely to result in ad- 
vantage, have been introduced. The principal improvements in the 
windlass, in the improved model, are, that the drums are driven by 
spur gearing, which admits of every part being made amply strong 
and simple for the work it has to aM we The drums and shifting 
gear may all be set to work by the engine-driver, by the principle 
shown in the model, involving a saving of much time and many 
mistakes. 

The uew Free Library and Museum, commenced three years " 
at Liverpovl, and which has been erected at the sole expense of _ 
W. Brown (late M.P. for South Lanca hire), will be opened in Octo- 
ber next, with the presence of her Majesty. The building, which is 
in the Corinthian style, is a chaste and elegant structure, and suffers 
nothing by comparison with St. George’s Hall. Mr. Brown has ex- 











tended his magnificence still further recently, and has given £3,000 
towards fitting up the interior. 

We have, more than once, referred to a proposal for the erection 
of a powerful crane for the shipment of heavy machinery, &c., from 
the Tyne. The Newcastle town council have now determined to 
—— with the work, and contracts have been entered itito with 

essrs. J. Thompson and Co. and Mr. James Dodds, for the erection 
of a 60-ton crane and/making the foundations. The cost of the work 
will be somewhat under £3,000. 

The Mersey Dock Board, at their last meeting, accepted the ten- 
der of Mr. Thomas Robinson, to supply 505 tons of Coalbrookdale 
round, square, and flat iron. A retiring allowance of £200 per 
annum was allowed to Mr. Gilbert Cummins, of the engineer's de- 
partment, in consideration of his thirty-four and a half years’ 
service, and declining health. The Works’ Committee, having con- 
sidered the views of the anchor and cable manufacturers of Liver- 
pool, in reference to the chain-testing macbine at Birkenhead, could 
see no reason for suspending the work already authorised, whilst 
the question of erecting a testing machine on the Liverpool side 
might still remain open for consideration. A joint communication 
was read from Mr. Logan and Messrs. Peto, Brassey, and Betts, 
stating that the land lately leased by Messrs. Holme, having been 
taken by Messrs. Logan for the purpose of erecting works thereon, 
they were anxious jointly to have the canal between the Canada 
works and the north land deepened, so as to have a depth of from 
20 ft. to 22 ft. of water. It was also necessary that they should have 
new walls built along the side of the canal, to admit of lurge vessels 
going alongside the quay; and the lessees of the Canada works were 
very desirous of having a small dock for river steamers at the top 
end; and the writers expressed their willingness to pay the usual 
rate of interest for the outlay. The communication was referred for 
consideration to the Works Committee. 

Some description may be acceptable of the plans prepared by the 
Liverpool borough engineer for the proposed new public offices in 
Dale-street, in that town. The area, which is a square of 250 ft. on 
each side, extends from Crosshall street on the east to Sir Thomas’s- 
buildings on the west, and from Dale-street to the south, for a dis- 
tance equal to its length from east to west; the buildings, however, 
being sufficiently set back to give a width of 70 ft. to Dale-street. 
The main entrance will be in Dale-street. The offices will be a 
rectangular pile of buildings, measuring about 250 ft. on each of the 
four sides. On the north, or principal front, it will be two storeys 
high, with a central attic elevation, giving this portion an apparent 
height of three storeys. The east and west sides will each be alike, 
showing two storeys at their north and three at their south ends. 
Each of these last-named sides will be divided into three portions, 
by two lofty quadrangular towers. The whole of the edifice is 
designed in the pure Italian style. It is ornamented by columns 
which bear appropriate entablatures; and also by other architec- 
tural enrichments. The centre of the Dale-street front presents to 
the eye a double colonnade, surmounted by an attic, and crowned by 
a pediment. The lower colonnade consists of a range of Doric 
columns, eight in number; those of the upper colonnade being 
Corinthian, and equal in number to those of the lower range. 
Provision is made in front of the attic for the introduction of 
isolated statues. The wings resemble the centre, with the single 
exception that neither of them is surmounted by an attic. This, 
the principal front, is also adorned by three noble flights of steps, 
forming an appropriate basement for the colonnade. Well-pro- 
portioned windows are likewise introduced in the intercolumni- 
ations. The east and west fronts, which are exactly alike, 
are composed of arcaded arrangements, consisting of the same orders 
as those which constitute the leading features of the north front. 
The plan, as well as the skyline of each of the fronts now spoken of, 
is broken by two massive quadrangular towers, rising to the height 
of 80 ft. from the ground. Each of these towers contains an entrance 
hall and staircase, and, taken in connection, the four may be said to 
afford access for the working or everyday purposes of the different 
departments. On the top of each tower, it should be further stated, 
is placed a large cistern or water-tank, capable of containing many 
thousand gallons of water, to be used in supplying all parts of the 
building. The water in these cisterns is also connected with 
hydrants and other means of effectual distribution in cases of fire, or 
other circumstances of emergency ‘To the interior arrangements we 
may recur at some future time, 

Mr. Padmore, who was elected for Worcester, on Monday, is an 
iron-founder. At the nomination, the sheriff of the city (Mr. Wood), 
in declaring the hon. gentleman duly elected, stated that both he and 
Mr. Padmore came to Worcester forty years since as mechanics 
wearing their aprons. 

The Laonpes Albion has the following observations on the Whit- 
worth gun:—‘ The remarkable results lately attained with the 
Whitworth gun, just at the moment when the Armstrong guns are 
being sent out for service against the Celestials, have caused the 
comparative merits of these two = agents of destruction, and 
the reasons which have intiuenced the choice of the War-office, to be 
much discussed 0: late, as well in professional! circles as by civilians. 
When Mr. Whitworth was examined before the Small Arms Com- 
mittee, in 1854, he had already commenced those experiments which 
have since resulted in the rifle and cannon that bear his name; but 
he was only known at that time as a maker of machines for masing 
other machines — shaping machines, planing machines, turning 
and boring machines, slotting machines, screwing machines, and 
particularly of an ingenious contrivance for measuring the millionth 
of an inch—all having for their object the saving of labour, and 
consequent economy of production. Soon after the commencement 
of the Russian war, and, consequently, about the time when this in- 
quiry took place, samples of Mr. Whitworth’s hexagonal bore rifle, 
for elongated shot, either solid or hollow, were submitted to Lord 
Panmure, who made an arrangement with the inventor for a series 
of experiments to determine the best form of rifling, &c., all the 
expenses of which were to be borne by the country. A rifle 
gallery, 500 yards long, was erected near Manchester, on a farm 
belonging to Mr. Whitworth; and there barrel after barrel 
was tested against every other form of rifle, at a cost to the public, 
for the building and the experiments, of several thousands of pounds, 
some people say £15,000, some £20,000, some even more. ‘There is 
no duubt that the cost, whatever the precise amount may be, has 
been considerable; and, having made these large payments out of 
the public purse, the Government were under the impression that 
the public were to have the benefit of Mr. Whitworth’s inventions. 
They discovered, however, that he had patented every portion of 
his rifle; and, being sharp practitioners themselves when they have 
a chance, they were sorely irritated and annoyed at being, as they 
conceived, ‘sold.’ Hence the presentation of the cold shoulder to 
Mr. Whitworth, and their patronage of the long-range cannon of Sir 
William Armstrong, whilst the merits of the still more formidable 
one of the Manchester machine-maker were altogether ignored. 
It is not known whether Mr. Whitworth did or did not place his 
rifled cannon at the disposal of the Government without the patent 
right, and only patented his inventions and improvements as a pro- 
tection against private manufacturers. But it is known that a secret 
committee of War-ollice officials could not agree with Mr. Whitworth ; 
and that, when General Peel succeeded Lord Panmure at the War- 
office, Mr. Whitworth and his experiments were dropped. He had, 
rather unwisely, consented to ritie, on his plan, some old guns, at 
the request of some otticial in Pall-mall, and these bursting on trial 
furnished the desired excuse for getting rid of him, and taking Sir 
W. Armstrong and his plans under the wing of the War-otfice. Mr. 
Whitworth, however, is not a man to be beaten by red tapists. He 
continued to make and rifle cannon, repeated experiments demon- 
strating more and more the value of his inventions and improve- 
ments, until the brilliant success of the Southport trials rendered it 
impossible for the Government to continue blind and deaf to their 
fame. It is said that he has offered to shoot a cannon match with 
the Government and their protégé, Sir W. Armstrong, for £10,000 a 
side, the tests to be such as would determine their relative merits as 
the best gun for field service, endurance in use, facility of loading 
and firing, accuracy of tire, power of penetration, leng b of range, &c. 
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Raits.—The price remains about the same as last reported—£5 10s. to 
£5 12s. td. per ton at the Welsh Ports. Several inquiries were made this 
week for France. 

ScuTcH PiG-1kON.—The market during the past week has been very quiet ; 
prices, however, continue steady, closing at our last quotations of 5ys, 6d, 
to 08s. 9d. cash for Mixed Nos. f.o.b. at Glasgow. 

SPELTER dull of sale, The nearest price on the spot is £20 15s., and for 
arrival £21. 

Correrk.—On the 13th a reduction was announced of one halfpenny per 
pound on manufactured, and £5 per ton on cake and tile. 

Leap in good demand, 

TiN.—English firm. Banca £137 to £138, and fine Straits £131 10s. to 


£132 per ton. 
MOATE and CO., Metal Brokers 
15th March, 1860. 65, Uld Broad-street, London. 
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SCOTCH PIG IRON REPORT. 
No. 1 Gartsherrie ., .. 59s. 9d. f.0.b. Glasgow. 
» 1 GMB .. oe 57a, Od. “ do. 
oe Do. ++ oe 578, Od. ea do, 
M. Nos. Do, eo oo 578. Od, pee do, 


WARRANTS, 
Cash prompt... .. 58s. 6d. per ton, 
3-5ths No. !and{1mo., open,.. .. 588. 9d. do, 
2-5ths ,, 3... (2mos., ,, «. «. 593.0d. do, 
Js = os ose «ce €6(593. 3d, do, 
MANUPACTURED IRON. 
Bars,Govan .. .. .. «- £7 lbs, Od. 
» Common .. « .. &7 5s, Od. 
Drumpellar,Common ,, .. £7 7s. 6d. 
Do. Best.. .. «. 8 7s. 6d. 
Plates and sheets .. .. .. £9 0s. 0d.—£10 
Rails co 00 co co co &7 6s. Od, 
Pipes eo ee ce ce ee £0 6s, Od, 
Chairs 1s so se oe «+ £453, 0d, Net cash. 
Guascow, 14th March, 1860.18 

The market during the past week has been very inanimate, and the 
remained very steady at 59s. until yesterday, when it began to give way, and 
to-day 58s. 4d. for cash was accepted. 

Shipments, though pretty good, are not up to what they were expected to 
be at this period of the year, and in some quarters there is consequent dis- 
appointment. Political affairs are also tending to destroy any confidence 
that the commercial treaty was calculated to engender, and the result is the 
gradual fall which has been experienced. Exports last week were 11,114 
tons, against 12,533 tons in the curresponding week of last year. 

Suaw anv Tuompson, Metal Brokers. 


A Locomotive ON THE IcE.—The public was some months since 
apprised of the intention, and to some extent of the plans, of Mr. 
Norman Wiard and his associates, in the matter of transporting 
passengers and goods over the almost boundless expanse of our 
Western frozen rivers in steam-propelled cars or sleighs. The extent 
and amount of the winter commerce thus proposed, together with 
the fact that the average thickness and smoothness of the ice for at 
least five months would render such a project feasible, has excited 
the liveliest interest among the commercial men of the north-west, 
and common carriers generally. The popular excitement naturally 
waned; but the projectors of the scheme have been hard at work, 
and the great question—will it go?—is very soon to be tested. 
Should the experiment succeed, it is the first step in a most novel 
and important branch of intercommunication, which will render the 
ice-bound rivers of a boundless region the very “ permanent-way 
of commerce—a track whose construction and repair account 18 
footed by Jack Frost—rivalling the Great Eastern in novelty and 
value to Americans, at least, and filling up a breach in our system 
of internal improvements, which, in England and France, could only 
be filled by pounds and francs, in the shape of embankments, cuttin 
and expensive superstructure. That the undertaking will succee 
is, as far as we have heard, the undivided opinion of scientific men. 
Up n recent inspection, we found the machine entirely completed, 
except in a few minor details and adjustments. A prolonged and 
critical examination of the various conditions of service and varieties 
of possible obstruction and accident reveal one fact at least—that 
they have all been studiously considered by the inventor, and satis- 
factorily provided for, as far as engineering judgment, caution, and 
expedients can provide for them. The body of the car (the whole 
construction being about the size of an ordinary passenger car) isa 
boat divided into numerous air-tight compartments, which render 
its sinking impossible in case it should break through the ice. In 
addition to its ordinary means of propulsion, it is provided with 
appliances enabling it to pull itself out of the water upon the ice 
again. The car body can be raised several feet from the ice, in case 
of deep snow, allowing the runners only to offer their trifling resist- 
ance to the snow. The steering apparatus, as far as can be — 
pated, embodies all the necessary requirements. The car is warme 
by steam; the ice collecting on the driving-wheel after thaws is 
loosened and disengaged, or may be prevented by the heat of steam, 
the driving-wheel and its casing being hollow, and connected to the 
boilers; the feed-water is melted down from ice scraped from 4 
surface by the motion of the car, and a!l the provisions of safety an 





| economy that can be thought of in advance are compactly and 


simply embodied.—New Fork Zimes. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, January 27, 1860. 
Sir Henry Houwann, Bart., ze. F.R.S., Vice-President, in the 
air. 


ON THE CEREBRAL SYSTEM OF CLASSIFICATION OF THE 
MAMMALIA. 


By Professor Owen, D.C.L., F.R.S., Fullerian Professor of 
Physiology in the Royal Institution. 


Tue speaker commenced with a brief review of the principal systems 
which naturalists had proposed for the classification of the Mammalia, 
dwelling more particularly on the following, viz.:—That which, on 
the ground of certain generalisations in the ‘* Historia Animalium,” 
had attributed to Aristotle; on the scheme published by Ray, 
in his “ Synopsis Methodica Animalium Quadrupeduum,” 1693; on 
the classification adopted by Linnzus in the twelfth edition of the 
“ Systema Nature,” 1766; and on that in the second edition (1829) 
of Cavier’s “ Régne Animal.” 

The Aristotelian generalisations on the structures and characters 
of the locomotive organs, as well as those on the dentition, of the 
“Zootoka,” had continued to be used as the groundwork of the 

rimary division of the Mammalian class to the time of Cuvier. 
e chief merit of Ray’s system was its exemplification of the 
principle of the subordination of characters, or of their different 
values as applicable to groups of different degrees of generalisation. 
The great step in advance made by Linnzus was his accurate 
definition of the class, and his perception of the significant outward 
character which suggested the appropriate term which the class has 
since retained. 

Cuvier, adopting the Linnzan primary divisions, “ Unguiculata,” 
“ Ungulata,” and “ Muticata,” or ‘Cetacea,” subdivides them into 
more naturally defined orders, according to various characters 
afforded by the dental, osseous, generative, and locomotive systems, 
which his great anatomical knowledge had made known to him. 


That heterogeneous order which Linnzeus—prep 1 in favour 
of the easily recognisable outward character by which ke distinguished 
the class—had characterised by the “ Mamme pectorales bine: dentes 
primores incisores : superiores Iv parelleli,” was shown by the correla- 
tion of anatomical distinctions with the threefold moditication of the 
limbs of the Primates, to be divisible into as | distinct orders. 
The hands on the upper limbs alone, and the lower limbs destined to 
sustain the trunk erect, characterised the order Bimana, the equiva- 
lent of the Linnean genus Homo. The genus Simia of Linnus, 
with hands on the four extremities, became the order Quadrumana 
of Cuvier. The genus Vespertilio with the “‘manus palmate 
volitantes” formed the group Cheiroptera, answerable to the Der- 
maptera of Aristotle. 

y had pointed out certain viviparous quadrupeds with a multifid 
foot as being ‘‘ anomalous species,” instancing as such “ the tamandua, 
the armadillo, the sloth, the mole, the shrew, the hedgehog, and the 
bat.” The first three species are associated with the scaly ant- 
eaters (Manis) of Asia and Africa, with the Australian spiny ant- 
eaters (Echidna), and with the more strange duck-moles (Ornitho- 
rhynchus) of the same part of the world, to form the order Edentata 
of Cuvier, which answers to that called Bruta by Linneus, if the 
elephant and walrus be removed from it. The rest of Ray’s 
“ anomalous species” exemplify the families Cheiroptera and Insec- 
tivora of the Cuvierian system, in which they are associated with 
the true Carnivora in an order called “ Carnassiers,” answering to 
the Fer of Linneus. 

Cuvier had early noticed the relation of the Australian pouched 
mammals, as a small collateral series, to the unguiculat 1 
of other parts of the globe; he discerned many relations of mutual 
affinity in their osseous structure, and he grouped them together 
under the name Marsupialia, to form a family of the“ Carnassiers” 
in the first edition of the “ Régne Animal :” and he raised them to 
the rank of an order in the second edition, where they terminate the 
carnassial or carnivorous series of the Unguiculata, possessing the 
three kinds of teeth. 

The hoofed animals (Ungulata, “ animaux a sabots” are binarily 
divided into those that do, and those that do not, chew the cud; the 
former constituting the order Pachydermata, the latter that of 
Ruminantia. 

The third primary group or subclass of Mammalia is indicated, 
but without receiving any name distinct from that of the single 
order Cetacea exemplifying it in the Cuvierian system—an order 
which would be cqbeduer to the Mutica of the a system, 
save that the Manatee which Linnzus placed in the same group as 
the elephant is associated with the whale in the ‘“ Régne Animal.” 


Important as was the improvement which the Mammalian system 
of Cuvier presented on previous systems, the pro; of anatomical 
and physiological knowledge, mainly stimulated by the writings and 
example of Cuvier himself, soon began to make felt the defects of 
his system. These, indeed, were early suggested by the results of 
the application of the characters employed by Cuvier in the formation 
of the primary and secondary groups of the class; the sloth, for 
example, was placed above the horse, the mole above the lynx, and 
the bat above the dog: even the Ornithorhynchus paradorus—shown 
by accurate anatomical scrutiny to be the most reptilian of the 

ammalian class—takes pr of the colossal and sagacious 
elephant in the Cuvierian scheme. 

he question of the truly natural and equivalent primary groups 
of the class had been kept in view by the speaker whenever oppor- 
tunities occurred of adding to the knowledge of the anatomy of the 
mammalian class, and especially when engaged in dissecting any 
of the rarer forms which died at the gardens of the Zoological 
Society of London, and in which the structure of the brain cal be 
unravelled. 

The facts so acquired gradually impressed a conviction that the 
modifications of the cerebral organ were those which most truly 
indicated the primary groups of the mammalia. 

Prior to the year 1836, the brain in M lia was supposed to 
differ from that in all other vertebrate animals by the presence of 
the large mass of transverse white fibres, called “corpus callosum,” 
by the anthropotomist; which fibres, overarching the ventricles, 
and diverging as they penetrate the substance of either hemisphere 
of the cerebrum, bring every convolution of the one into communi- 
cation with those of the other hemisphere, whence the other name 
of this part—the “ great commissure.” In that year Professor Owen 
discovered that the brain of the kangaroo, the wombat, and some 
other marsupial quadrupeds, wanted the “great commissure ;” and 
that the cerebral hemispheres were « ted together, as in birds, 
only by the “fornix” and “anterior commissure.” Soon afterward, 
he had the opportunity of determining that the same deficiency of 
structure prevailed in the Ornithorhynchus and Echidna. Since 
many other modifications of structure, more or less akin to those 
characterising birds and reptiles, were found to be associated with 
the above oviparous type of brain, together with some remarkable 
peculiarities in the economy of reproducticn, he then had suggested 
that the Mammalia might be divided into “placental” and “im- 
placental.” 

Impressed, however, with the fact that such binary division, like 
that which might be based upon the leading differences of dentition, 
was too unequal to be natural, and other modifications of the mam- 

malian brain being found to be associated with concurrent con- 
ditions of other organs, the speaker had subsequently proposed a 
four-fold primary division of the Mammalia, based upon four 

leading types or conditions of the cerebral structure in that class. 

The first or lowest modification is that in which the cerebral 
hemispheres of small relative size and simple exterior are connected 
together only by the anterior commissure and fornix. 
he second is that in which the great commissure or “ corpus 
callosum” is superadded, without any other advance in the develop- 
ment of the hemispheres; which are exteriorly smooth, or with few 
convolutions, and not extended backward over the cerebellum. 

third is that in which the cerebral hemispheres show, with 
corpus callosum, an increased size, extending backward more or 




















less upon the cerebellum, and, save in a few cases in which the size 
of the mammal is small, having the exterior surface convoluted. 

The fourth modification exhibits, with all the preceding com- 
plications, a marked and sudden augmentation in the relative and 
absolute size of the cerebral hemispheres, which now extend above 
and beyond the cerebellum, and have a posterior lobe, with a 
posterior horn of the lateral ventricle, and a “ hippocampus minor,” 
and which have the grey exterior matter increased by numerous and 
deep con volutions. 

The mammals exemplifying the lowest types of brain, were called 
Lyencephala,* from the comparatively loose or disconnected 
state of the cerebral hemispheres: they are unguiculate: some 
have the “ optic lobes” simple, others partly subdivided; the lobes 
being then called “ bigeminal bodies.” 

The Lyencephala with simple optic lobes are “edentulous” or 
without calcified teeth, and are devoid of external ears, scrotum, 
nipples, and marsupial pouch; they are true “‘testiconda;” they 
have a coracoid bone extending from the scapula to the sternum, 
and also an epicoracoid and episternum as in Lizards: they are 
unguiculate and pentadactyle, with a supplementary tarsal bone 
supporting a perforated spur in the male, The order so charac- 
terised is called “Monotremata,” in reference to their single 
excretory and generative outlet. It includes two genera—Eehidna 
and Ornithorhynchus. Of the first, the species are terrestrial, 
insectivorous, chiefly myrmecophagous, having the beak-like slender 
jaws and long cylindrical tongue of the true ant-eaters; but they 
are covered, like the hedgehog, with spines. Of the second genus, 
the species are aquatic, with a flattened beak, like that of a duck, 
which is used in the anserine manner to extract insects and worms 
from the mud: but they are clothed with a close fine fur like that 
of a mole, whence the name “ duck-mole” by which these anoma- 
lous quadrupeds are commonly known to the colonists. Both 
genera of Genctenmes are strictly limited to Australia and 
Tasmania. 

The Lyencephala with divided optic lobes, forming the “ corpora 
bigemina” and “ quadrigemina” of anthropotomists, have teeth, and 
with rare exceptions, the three kinds, viz., incisors, canines, and 
molars. They are called the Marsupialia, because they are dis- 
tinguished by a peculiar pouch, which, in the female, contains the 
nipples and shelters the young for a certain period after their birth : 
both sexes have the marsupial bones in common with the Mono- 
tremes; a much varied dentition, especially as regards the number of 
incisors, but usually including four true molars; and never more 
than three premolars: the angle of the lower jaw is more or less 
inverted. 

With the exception of one genus, Didelphys, which is American, 
all the known existing Marsupials belong to Australia, Tasmania, 
New Guinea, and its adjacent isles, where the order is represented by 
the genus Cuscus only. The grazing and browsing kangaroos are 
rarely seen abroad in full daylight, save injdark rainy weather. Most 
of the Marsupialia are nocturnal. Zoological wanderers in Australia, 
viewing its plains and scanning its scrubs by broad daylight, are 
struck by the seeming absence of mammalian life; but during the 
brief twilight and dawn, or by the light of the moon, numerous 
forms are seen to emerge from their hiding-places and illustrate the 
variety of marsupial life with which many parts of the continent 
abound. We may associate with their low position in the mam- 
malian scale the prevalent habit amongst the Marsupialia of limiting 
the exercise of the faculties of active life to the period when they are 
shielded by the obscurity of night. 

The second type of brain is exemplified by the mammalia which 
constitute the order Rodentia, Insectivora, Cheiroptera, and Bruta : 
they are grouped together, in the cerebral scheme of classification, 
under the name Lissencephala,t having reference to the smooth 
unconvoluted exterior of the brain. 

The Rodentia are characterised by two large and long curved 
incisors in each jaw, separated by a wide interval from the molars; 
the teeth being so constructed, and the po so articulated, as to 
effect the reduction of the food to small particles by acts of rapid 
and continued gnawing, whence the name of the order. The orbits 
are not separated from the temporal fosse. ‘The male glands pass 
periodically from the abdomen into a temporary scrotum, and are 
associated with prostatic and vesicular glands. The placenta is 
commonly discoid, but is sometimes a circular mass (Cavy), or 
flattened and divided into three or more lobes (Lepus). ‘The beaver 
and capybara are the giants of the order, which chiefly consists of 
small, numerous, prolific and diversified unguiculate genera, subsist- 
ing wholly or in part on vegetable food. Some Rodents, e.g. 
the lemmings, perform remarkable migrations, the impulse to 
which, unchecked by dangers or any surmountable obstacles, 
seems to be mechanical. Many Rodents build very artiticial 
nests, and a few manifest their constructive instinct in association. 
In, all these inferior physical manifestations we are reminded 
of birds. Many Kodents hibernate like a. They are distri- 
buted over all continents. About two-thirds of the known species 
of Mammalia belong to the Rodent order. 

The transition from the Marsupials to the Rodents seems to be 
made by the wombats; but the Marsupials graduate more closely 
by the smaller oppossums to the Insectivora. This term is given to 
the order of small smooth-brained Mammals, including the hedge- 
hogs, moles, and shrews, the molar teeth of which are bristled with 
cusps, and are associated with canines and incisors: they are 
unguiculate, plantigrade, and pentadactyle, and they have complete 
clavicles. Like Rodents, they are periodical testiconda, and have 
large prostatic and vesicular glands: like most other Lissencephala, 
the Insectivora have adiscoid or cup-shaped placenta. They do not 
exist in South America and Australia; their office in these continents 
is fulfilled by Marsupialia: but true Insectivora abound in all the 
other continents and their contiguous islands. 

The order Cheiroptera, with the exception of the modification of 
their digits for supporting the large webs that serve as wings, 
repeat the chief characters of the Insectivora: a few, however, of 


the larger species are frugivorous and have corresponding modifi- 
cations of the teeth and stomach. The mamme are pectoral in 
position. 


The most remarkable examples of periodically torpid Mammals 
are to be found in the terrestrial and volant Insectivora. The 
frugivorous bats differ much in dentition from the true Cheiroptera, 
and would seem to conduct through the Colugus or flying lemurs 
directly to the Quadrumanous order, from which, in Bution’s 
hypothesis of generation, they might be derivatives. The Chei- 
roptera are cosmopolitan. 

he order Bruta, called Edentata by Cuvier, includes two genera 
(Myrmecophaga and Manis) which are devoid of teeth; the rest 
possess those organs which, however, have no true enamel, no fangs 
or roots, are never displaced by a second series, and are very rarely 
implanted in the premaxillary bones. All the species have very 
long and strong claws. The ischium as well as the ilium unites 
with the sacrum; the orbit is not divided from the temporal fossa. 
The three-toed sloths (Bradypus) manifest their affinity to the 
oviparous vertebrata by the supernumerary cervical vertebre sup- 
porting false ribs and by the convolution of the windpipe in the 
thorax; and the unusual number—three and twenty pairs—of ribs, 
forming a very long dorsal, with a short lumbar, region of the spine, 
in the two-toed sloth (Cholepus), recalls a lacertine structure. The 
same tendency to an inferior type is shown by the abdominal testes, 
the single cloacal outlet, the low cerebral development, the absence 
of medullary canals in the long bones in the sloths, and by the great 
tenacity of life and long-enduring irritability of the muscular fibre, 
in both tke sloths and ant-eaters. ; 

The order Bruta is but scantily represented at the present period. 
One genus, Manis or Pangolin, is common to Asia and Africa; the 
Orycteropus is peculiar to South Africa; the rest of the order, con- 
sisting of the genera Myrmecophaga, or true Anteaters, Dasypus or 
Armadillos, and Bradypus or Sloths, are confined to South America. 

Having defined the orders into which the Lissencephala were sub- 
divided, the speaker adduced his evidences of the more truly natural 
character, notwithstanding the differences of form, structure, 


* Ave, to loose; iyxifadcs, brain. + Asweds, smooth; iyxifadcs, brain. 








and habits, of this pri roup, than could be affirmed of 
the Unguiculata of poy) Bam ad Cuvierian systems and 
summed up, in recapitulation, the following as amongst the 
more remarkable indications of their affinity to the Oviparous 
Vertebrata in particular orders or genera of the subclass, 
Such, e. g., were the cloaca, convoluted trachea, supernumerary 
cervical vertebre and their floating ribs, in the three-toed 
sloth ; the numerous trunk-ribs in the two-toed sloth; the irrita- 
bility of the muscular fibre, and persistence of contractile power in 
the sloths and some other Bruta; the long, slender, beak-like eden- 
tulous jaws and gizzard of the anteaters; the imbricated scales of 
the equally edentulous pangolins, which have both gizzard and 

tric glands like the proventricular ones in birds; the dermal 

ny armour of the armadillos like that of loricated Saurians; the 
quills of the porcupine and hedgehog; the brilliant iridescent colours 
of the fur of the Cape-mole (Chry. aurea) ; the proventriculus 
of the dormouse and beaver; the prevalence of disproportionate 
development of the hind limbs in the Rodentia; coupled, in the 
jerboa, with confluence of the three chief metatarsals into one bone, 
as in birds; the keeled sternum and wings of the bats; the aptitude 
of the Cheiroptera, Insectivora, and certain Kodentia to fall, like 
reptiles, into a state of true torpidity, associated with a corresponding 
faculty of the heart to circulate carbonised or black blood :—these, 
and the like indications of co-affinity with the Lyencephala to the 
oviparous air-breathing Vertebrata, had mainly prevailed with 
Professor Owen against an acquiescence in the elevation of different 
groups of the Lissencephala to a higher place in the Mammalian 
series, and in their respective association, through some single cha- 
racter, with better-brained orders, according to Mammalogical systems 
which, at different times, have been proposed by zoologists of de- 
served reputation. Such, e.g., as the association of the long-clawed 
Bruta with the Ungulata, and of the shorter-clawed shrews, moles, 
and hedgehogs, as well as the bats, with the Carnivora; of thesloths 
with the Quadrumana; of the bats with the same high order; and 
of the Insectivora and Rodentia in immediate sequence after the 
Linnean “ Primates,” as in the latest published “ System of Mamma- 
logy," from a distinguished French author. 

0 far as their ordinal affinities are known, the most ancient mam- 
mals, the fossil remains of which have been found in secondary strata, 
are either ly- or liss-encephalous, and belong either to the Marsupialia 
or the Insectivora. 

The mammals exemplifying the third type of brain were called 
> apne in reference to the commonly unvoluted exterior of 
the cerebral hemispheres: but the more general character was the 
larger proportion of these parts, as exemplified in the small smooth- 
brained monkeys and lemurs. 

The Gyrencephala are primarily subdivided, according to modi- 
fications of the locomotive organs, into three series, for which the 
Linnean terms may well be retained, viz., Mutilata, Ungulata, 
and Unguiculata, the maimed, the hoofed, and the clawed series. 

These limb characters can only be rightly applied to the gyren- 
cephalous sub-class ; they do not indicate nated qooe , Save in that 
section of the Mammalia. To associate the Lyencephs a and Lis- 
sencephala with the unguiculate Gyrencephala into one great 
primary group, appeared to the s er to be a misapplication of a 
solitary character, akin to that which would have founded a primar 
division on the discoid placenta or the diphyodont dentition. No 
one had proposed to associate the unguiculate bird or lizard with 
the unguiculate ape; and it was but alittle less violation of natural 
affinities to associate the monotremes with the quadrumanes in the 
same primary (unguiculate) division of the mammalian class. 

The three primary divisions of the Gyrencephala were of higher 
value than the ordinal divisions of the Lissencephala; just as those 
orders were of higher value than the representative families of the 
Lyencephala. 

The Mutilata, or the maimed mammals with folded brains, are so 
called because their hind limbs seem as it were, to have been ampu- 
tated; they possess only the pectoral pair of limbs, and those in the 
form of fins; the hind end of the trunk expands into a broad hori- 
zontally flattened, caudal fin. They have large brains with many 
and deep convolutions, are naked, and have neither neck, scrotum, 
nor external ears. 

The first order, called Cetacea, are either edentulous or mono- 
phyodont, and the latter have teeth of one kind and usually of simple 
torm. They are “ testiconda,” and have no “ vesticule seminales.” The 
mamme are pudental ; the placenta is diffused ; the kidneys are much 
subdivided ; the arterial system is remarkable for vast and complex 
“ piexuses,” covering the spinal chord and lining the in 
spaces, ies a reservoir of arterial blood ; the external nostrils— 
single or double—are on the top of the head, and called spiracle or 
blow-holes. They are marine, and, for the most part, range the 
wide oceans ; though with certain geographical limits as respects 
species. The “right whale” of the northern hemisphere (Balena 
mysticetus) is represented by a distinct species (/salenu australis) in 
the southern hemisphere : the high temperature of the waters at the 
equatorial zone bars the migration of either from one pole to the 
other. ‘True cetacea feed on fishes or marine animals. 

The second order, called Sirenia, have teeth of different kinds, 
incisors which are preceded by milk-teeth, and molars with flattened 
or ridged crowns, adapted for vegetable food. The nostrils are two, 
situated at the upper part of the snout; the lips are beset with stiff 
bristles ; the mamme are pectoral ; they are “ testiconda,” but have 
vesicule seminales. The Sirenia exist near coasts or ascend 
rivers; browsing on fuci, water plants, or the grass of the shore. 
There is much in the organisation of this order that indicates its 
nearer affinity to bers of the succeeding division, than to the 
cetaceous order. The dugongs (Halicore) inhabit the Red Sea, the 
Malayan Archipelago, and the soundings of tie Australian coasts ; 
yo manatees (Manatus) frequent the shores of tropical America and 

rica. 

In the Ungulata the four limbs are present, but that portion of 
the toe which touches the ground is incased in a hoof, which blunts 
its sensibility, and deprives the foot of prehensile power. With 
the limbs restricted to support and locomotion, the Ungulata have 
no clavicles: the fore leg remains constantly in the state of prona- 
tion, and they feed on vegetables. 

A particular order, or sub-order of this group is indicated by 
fossil remains of certain South American genera, e.g., Toxodon and 
Nesodon, with long, curved, rootless teeth, have a partial invest- 
ment of enamel, and with certain uliarities of cranial structure. 
The name Toxodontia is proposed ir this order, all the representa~ 
tives of which are extinct. 

A second remarkable order, most of the members of which have 
also passed away, is characterised by two incisors in the form of 
long tusks; in one genus (Dinotherium) projecting from the under 
jaw, in another genus (Elephas) from the upper jaw, and in some of 
the species of a third genus (Mastadon), from both jaws. There are 
no canines: the molars are few, large, and transversely ridged; the 
ridges sometimes few and mammillate, often numerous and wii 
every intermediate gradation. The nose is prolonged into a cylin- 
drical trunk, flexible in all directions, highly sensitive, and termi- 
nated by a prevensile appendage like a tinger: from this peculiar 
organ is derived the name Proboscidia given to the order. he feet 
are pentadactyle, but the toes are indicated only by divisions of the 
hoof; the placenta is annular; the mamme are pectoral. 

Elephants are dependant chiefly upon trees for food. One species 
now finds the conditions of its existence in the rich forests of tropical 
Asia; a second species in those of tropical Africa. These are all 
that now remain of the order Proboscidia. 

(To be continued.) 


* yugéw, to wind about ; byt Paros, brain. 

















Tue Great Easrern.—The public will learn with satisfaction 
that, under the new management of the un there is at 
length a good prospect of the Great Eastern bein, completed 
and sent to sea. The whole of the £100,000 of itional preference 
capital, recently authorised to be raised, has been taken up by the 
present proprietors. 
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INSTITUTION OF NAVAL ARCHITECTS. 
+ Inaugural Meeting, Thursday morning, March Ist, 1860. 


The Right Hon. Sir Jons Somersur PAKINGTON, Bart., G.C.B., 
D.C.L., Vice-President, in the Chair. 


Tux following officers of the institution were present :—viz. Messrs. 
Isaac Watts, T. Lloyd, Dr. Woolley, J. Scott Russell, and J. Penn, 
vice-presidents; and Messrs. H. Chatfield, J. Grantham, W. Hen- 
wood, O. W. Lang, J. Luke, J. Martin, J. R. Napier, J. H. Ritchie, 
J. D. Samuda, P. Thornton, G. Turner, John White, J. Macgregor, 
and Captain W. H. Walker, Members of Council. There were also 
present several members of the National Defence Commission, 
Admiral Martin, late of the Board of Admiralty, Captain: 
Robertson, RK. N., Surveyor-General to the Board of Trade, Mr. 
T. J. Ditchburn, Mr. H. Green, jun., Mr. Fletcher, Mr. T. White, of 
Portsmouth, Mr. W. C. Miller, of Liverpool, Mr. Andrew Murray, of 
Portsmouth, Mr. Robert Murray, of Southampton, and a large 
number of other gentlemen connected either with the institution or 
with shipping affairs. 

The secretary (Mr. E. J. Reed) explained that the object of the 
council in calling morning and evening meetings on several 
consecutive days was to afford shipbuilders and other gentlemen 
who were interested in the proceedings of the institution, and who 
were widely scattered over the country, an opportunity of being 
present at the reading and discussion of the professional papers 
which were to follow, with as little inconvenience to themselves as 
was possible, The council considered that if meetings for the reading 
and discussion of single papers were held at short intervals, the 
members and associates of the institution would not find it so 
convenient to attend them as to be present under the arrangement 
adopted. 

The Chairman then addressed the meeting. The following is an 
abridged report of his observations :—He said he considered it a 
very great honour to have been requested to take the chair at the 
inauguration of that institution, which was designed to promote 
objects of immense national importance, He accepted the invitation 
because he shared not only with every one present, but with every- 
body throughout the country, the deepest possible interest in the 





be starting fair in the great race of competition; and if he were to 
inquire, in one phrase, what is the real object of that Institution, the 
answer would be, “It is to take care, as we are bound as Englishmen 
to take care, that beyond all question England shall win that race.” 
This was to be effected by the careful construction of our ships in 
such manner that they should carry all that they were required to 
carry, and still be well adapted for speed; and also by the careful 
adaptation of engine power to them. He thought we had in 
some cases in the Royal Navy put powerful engines in ships 
which had bows unadapted for high speed. He protested 
against “ the jolly old bows,” which some naval men insisted on in 
order that they might be enabled to fight their bow-guns, forgetting 
that with a full bow they could never hope to come up with the 
enemy and make use of the bow-gun. The main object of the bow 
henceforth should be the speed of the ship. It was his fortune while 
he was at the Admiralty to give directions for the building of such 
a ship as the world had not yet seen—the steam-frigate Warrior, 
measuring between 6,000 and 7,000 tons, and cased with thick iron. 
He was happy to say the present Board of Admiralty had ordered a 
second ship of that character. Tiere are, therefore, now in course 
© feonstruction those two wonderful ships, totally different in almost 
every principle from every ship ever yet launched in the history of the 
world. There is also already in the Channel fleet a ship—the Mersey 
—totally unlike every other ship in that fleet, and she would be 
speedily joined by a similar ship, the Orlando. These vessels are 
great improvements in naval architecture, and he was at that 
moment feeling the greatest anxiety to learn how the Mersey behaved 
in that tremendous gale of wind in which, in the course of the pre- 
ceding week, the fleet was caught in the chops of the Channel. 
While such experiments as these were in progress it was 
almost impossible to overrate the advantage which may be 
derived from a frank interchange of opinion and experience 
between, and from the combined action of, those scientific 
men who, by their acquirements, their long experience, and 
their genius, are most competent to assist in the great national 
objects to which he had adverted. It is a moment when the forma- 
tion of such an institution as this is not only peculiarly appropriate, 
but when it will, in all human probability, be productive of very 
great national advantages. He was glad to see it promoted at its 
opening by that combination of different scientific men to which he 


had adverted. He thought they deserved all honour for their | 





















speedily listening to an ample exposition of that theory from the 
lips of its distinguished originator. 

The author next gave an account of those elements of construction 
which science furnishes to the naval architect. ** Displacement” was 
the element first considered. After expounding the mathematical 
origin of the well-known rules for calculating the displacement, and 
the position of its centre of gravity, the author gave an account of 
the new rule discovered by himself some few years since, by means 
of which the displacement may be calculated in a very brief and 
simple way and without any sacrifice of accuracy. 


(To be continued.) 








CIVIL AND MECHANICAL ENGINEERS’ 
SOCIETY. 


Thursday, 15th March, 1860. 
G. W. MacGeorce, President, in the Chair. 
ABSTRACT OF A PAPER ON COPPER SMELTING; 
By Mr. Epwarp H, Hiu1ar. 


THe author noticed the importance of the copper smelting trade in 
England, remarking that in the smelteries of South Wales and 
Liverpool a greater part of the cupreous products of Australia, and 
of North and South America, are smelted, together with Cornish 
copper ores. He gave a brief outline of the chemical natures of 
ditferent copper ores, noticing that the most important ores were 
those in which copper was found in combination with either oxygen, 
sulphur, or carbonic acid. Oxides.—Red copper contains 88°78 per 
cent., and black oxide of copper 79°86 per cent. copper. Sulphurets 
are the most common ores of copper, and contain copper glauce, or 
sulphuret of copper, 77 to 79 per cent. copper. Copper pyrites, the 
most common ores of the Cornish mines, 34°47 per cent copper 
with also 30°48 per cent. of iron. Grey copper, 40 per cent. copper, 
with 28 per cent. antimony. Carbonates are the principal products 
of the South American and of the Australian mines. Malachite 
contains 55 per cent. copper, and azurite 50 per cent. copper.  Sili- 
cates, and other ores of lesser importance, were also noticed. The 
author remarked, that there was also mechanically combined with 
the ore its gangue, usually a quartzose one, so that the per centage 











future objects of the institution. That interest was, in his case, of : 3 ily : qc | 
a threefold character. First, it was founded upon what must be cordial co-operation. Most heartily and most sincerely — he wish | of copper was further reduced—tor English ores, to from 6 to 7 
| common to every reilecting citizen of England, viz., a sense of the erg bangeng: bee hg Neg and . operas hoped | per cent. of the mass; and when mixed with foreign ores, to about ; 
extreme importance of the objects adverted to. Secondly, it was look, se ee ‘of wt felt a oh inced poy Tsp d wget Neg ‘0 | 10, or 10 per cent. The rationale of the smelting process, as con- . 
' based upon the fact that from his earliest days he ous taken the rooted a satisfaction and pleasure to the day on which it was | ducted in the Swansea Works, was described at some length. The , 
' deepest interest in everything connected with the sea, the navigation a _ , | operations are from seven to ten in number, and are performed ir 
; of the sea, and the wanatenrel ships. ‘Thirdly, it arose from the | ,, The chairman then called upon the Rev. Joseph W oolley, LL.D., | teen furnaces, the calcining, smelting, and Bose Proncnibes ; 
; very close attention which he had been called upon to give to the F.R.A.S., vice-president I.N.A., to read the paper which he had | gijering only in size and details. ‘The time occupied in the whole : 
subject by that connection with the Royal Navy of England which undertaken to furnish, “On the Present State of the Mathematical | ent S ns Sheagetese < Lap ee al 24 sa ca li ‘een 1 
: ne , ae oe 1 , of Nav er ” shich the following is a very brief | P™Oce®* #8 rom seven to ten days, and about 24 cwt. of coal is burnt I 
he had had the honour of sustaining during the last two years as | Theory of Naval Architecture,” of whic 5 y one" | per ton of ore. 
| First Lord of the Admiralty. He was glad to find the objects of the abstract :— F . F 1st Operation.—The charge, consisting of native sulphuret ores, d 
; institution set forth with so much clearness in the prospectus. These The author commenced : by remarking that the subject of his | js calcined, and a great part of the sulphur passes off, in combina- e 
} objects were—“ First, the bringing together of those results of ex- | paper was one of ver considerable magnitude, and he could pretend | tion with oxygen, as sulphuric and sulphurous acid gases. The fe 
f perience which so many shipbuilders, marine engineers, naval | t do nothing more than give a none § imperfect sketch of it, although, barren and unhealthy state of the neighbourhood of the smelting . 
' officers, yachtsmen, and others acquire, independently of each other, | for the sake of the science of naval architecture, he wished it were | works, arising from the evolution of from 150 to 200 tons of these Pi 
f in various parts of the country, and which, though almost valueless | more extensive than it is. Some of the most important and in- | acid gases per diem, was commented on. = 
j when unconnected, doubtless fend much to improve our navies when | teresting problems in that science have hitherto eluded the grasp of 2nd Operation.—The calcined ore is smelted with a small quantity th 
i brought together in the printed transactions of an institution. | the geometer and the physicist, and one of the many benetits which | of rich foreign ore. In this operation a great part of the iron is 
Secondly, the carrying out by the collective agency of the institu- | are to be looked for from the Institution then inaugurated was a | got rid of in the slag, where, with sili a, it forms a protosilicate of 
tion of such experimental and other inquiries as may be deemed | more systematic inquiry into the laws of nature on which the | jron, Coarse metal, the result of this operation, consists of copper eet 
essential to the promotion of the science and art of shipbuilding, but | motions of a vessel at sea depend than has hitherto been attempted. | iron, and sulphur, in nearly equal proportions. ‘ Ser 
are of too great magnitude for private persons to undertake indivi- | The discovery of these laws has hitherto been the great and insur- 3rd Operation.—The coarse metal is calcined, further to expel ad 
dually. Thirdly, the examination of new inventions, and the mountable difficulty. Still, the practice of Naval Architecture owes sulphur. ' 
investigation of those professional questions which often arise, and | More to mathematical investigation than might be inferred from the 4th Operation.—Calcined coarse meta! is smelted with a nearly ees 
were left undecided before the establishment of this institution, | Very limited number of problems directly affecting the forms of equal weight of raw foreign ores and a small quantity of slag. (Slags = 
because no public a! to which professional reference could be | ships which scientitic inquiry has furnished. Even theories founded | from all smelting operations are, according to their quality, re-smelted = 
made then existed.” Nobody could deny that these objects were | 01 laws known to be more or less unsound have done, and continue | for the copper they contain.) In this operation nearly, if not ail, wal 
clearly and prudently set forth; nor could anybody deny their | to do, good service, by preserving the ship-builder from errors of a | the iron is got rid of in the slag, and the resulting regulus is a pgs 
exalted national importance; neither was it possible, he thought, | grave kind, and guiding him to the construction of vessels having a disulphuret of copper, called white metal, containing usually 80 per tha 
for any one to deny that such objects would be promoted better by | fair share of the goo qualities required. cent. of copper and 20 per cent. sulphur. ; : -_ 
the united exertions of such a society than they have been, or could The late Mr. Creuze, in his treatise on Naval Architecture, which The author remarked, that the object of the next four operations, cha 
ever hope to be, by the mere exercise of individual skill and wisdom. | formed the article on ship-building in the Encyclopedia Britannica, | ordinarily called the extra process, was to work such native ores as the 
He must say also, with great satisfaction, that he believed the list | claims for theory a completeness to which it is hardly entitled. | the smelter had found by experience were treated to best advantage pete 
of officers of the institution aflorded a guarantee for, at all events, | Future progress in the science must be accomplished by bringing | separately. Furnace waste, and the various cupreous matters which — 
the successful commencement of the institution, He saw with ex- | sound mechanical principles to bear on such data as experiment and | accumulate about a copper work, are also treated in this process, the 
treme pleasure on the list of vice-presidents the well-known and | observation may furnish. Nothing can compensate the designer of | which is, however, only employed when these matters and the hun 
highly- respected names of Watts and Abethell, men connected with | ships for the want of a sound and comprehensive knowledge of me- | requisite native ores have considerably accumulated. In some ed 
the Admiralty and the Queen's Yards, and, in the same list, those of | chanics. In the absence of such knowledge he can at best be but a | works the extra process is omitted, and the substances to which it is bens 
Laird and Scott Russell, men equally eminent in the private build- | servile imitator of existing models. Whenever in any country the | chiefly devoted are smelted in small quantities at suitable stages of = 
ing yards of this country; while among the members of council | majority of the designers of ships are of this class, the prac- | the regular course. The chemical reactions which take place in “bo 
he found the names of Chattield, and Edye, and Lang, and | tice of ship-building must there on the whole be stationary, | the various operations of this process were noticed as being similar wal 
Peake — men eminent as having acquired great reputation in | and that country must be content to see her ships surpassed by those | to those described in the preceding operations, the resulting regulus = 
her Majesty’s Yards, and connected with such names as Napier | of another where science is in more request. It is notorious that | from operation 8th being white metal. j tvs 
and Samuda, and others, as constructors of ships for our mer- | such was the case in this country during the wars of the French 9th Operation.—The product of the 4th operation, viz., white wath 
cantile marine. He believed the meeting would think with | revolution, The French ships were then generally very superior to | metal, and (where the extra process is adopted) the product of the the « 
him, that it holds out a great promise for the future when we tind | ours. It is to be hoped that this may never occur again. The only | 8th operation, are here further puritied. ‘The charge is first roasted, —e 
such a combination of names in the list of the institution’s officers. | sure means of preventing it is the study of mechanics (including in | and by the admission of atmospheric oxygen the remaining sulphur —— 
He was delighted at the prospect of such men working together in | this term hydrostatics and hydrodynamics), and a high standard of | is expelled. The charge is then thoroughly melted, and on the slag 
the common cause, and he could not believe that the result could be | scientitic attainments in our professional naval architects. The in- | being skimmed off the metal is tapped—if for export, into iron the J 
otherwise than satisfactory, and beneticial both to the Koyal Navy | direct advantages of a scientilic training are often even more valu- | moulds—if for retining, into beds as pigs. 
and to the mercantile marine. It was well known thit other | able than the direct; the author was sure that the experience of 10th Operation.—The charge is first—by the admission of atmo- 
scientitic professions had greatly benefitted by the establishment of | many of the members of the Institution of Naval Architects would | spheric oxygen—oxidised, and all foreign matter got rid of in the Br 
such institutions as the present, and he found in that fact the best | fully corroborate that assertion. slag. The retiner now covers the molten metal with charcoal, and held 
possible promise for its future prosperity. He could not help re- In urging the consideration that the mere practical designer of | also stirs it with green rods. The oxygen in the charge unites Frida 
marking, further, that another indication of success was to be seen | ships is more beholden to the labours of men of science than he cares | with the carbon in the charcoal and in the green rods, and passes off Sera 
in the fact that, in addition to the eminent shipbuilders whom he had | to acknowledge, or is even conscious of, the author remarked that | as carbonic acid and carbonic oxide; during the process, the refiner will | 
mentioned, he tound among the otlicers of the institution, Mr. Penn | scientitic facts, and rules based on them, when once established, pass | takes repeated tests of the metal, and should all the oxygen be ex- that : 
and Mr. Maudslay, both of whom had acquired great eminence as the | immediately into the domain of practice, and may be applied with | pelled and the metal absorb carbon, he admits oxygen, W hich burns £2,001 
constructors of marine engines ; because we must recollect that, in | absolute certainty of success by persons who have no knowledge of | otf the carbon, Refined copper consists of about 99-80 copper, with Nay 
these days, the naval architect alone, however long his experience, | the principles on which they are founded. Thus the designer of a | a small decimal percentage of iron. The author remarked that copper Made | 
however great his genius, is unable, unassisted, to arrive at the | vessel would be thought mad if he were not to ascertain beforehand | ores had been reduced by shorter and more economical processes John | 
perfection of a complete ship. It is as true with nations | the displacement of his proposed vessel at a given draught, and the | than those at present employed, and which had just been described. Service 
as it undoubtedly is with individuals, that whatever skill they | position of the centre of gravity of the displacement. To acquire | He described several of these improved processes, noticing, however, engine 
may have attained, they should never stand still—never be | this knowledge he has only to make certain measurements in bis | that the unfortunate monopoly which existed in this trade presented ant en, 
contented without endeavouring to acquire still higher degrees of | plan, and to apply an easy arithmetical rule; and yet it is an un- | a great barrier to the introduction of improvement. In Mr. Low’s class a 
skill, still greater success. HH. ventured to intimate adoubt whether | doubted truth that the exact determination of these elements, which process, the ores are first calcined, and smelted as in the ordinary Machin 
the skill of naval architects in England had altogether kept pace | are now within every one’s reach, would have been impossible but | process. In the third operation a flux, consisting of manganese, ant-eng 
with our naval superiority in other respects. At the period of the | for the researches of mathematicians. plumbago, carbon, and saltpetre, is added to the charge, by the aid ant-en, 
rreat revolutionary war with France we were notably inferior to the The author next glanced at those sources of information which | of which tux the copper is set free, and brought into a metallic N. Bro 
french in the construction of our ships. ‘The little scho ner America | are most accessible to the English naval architect, and from which | state tit forthe retinery. Mr. Low found, by practice, that he could chief en 
had also, in later times, skimmed over the Atlantic under canvas with | the prevailing notions are mainly derived. He noticed but very | produce copper in thirty-six hours, the cost of smelting by this pro- Gill, el 
a velocity which we had then failed to arrive at in this country. | briefly the works of Bouguer, Komme, and Don Juan D’Ulioa, | cess being OU per cent. less than by the ordinary method. Several Richarc 
Then again, those clipper ships which have been such a vast stride | because, however useful in their day, and marking, as they do, a | other methods were described, in some of which fluxes are used ; to the ki 
in the success of our mercantile marine and which have made the | considerable advance in the science, they are unlikely to ‘attract | others were noticed as being ouly applicable to certain classes of enginee: 
voyage from Europe to Australia with a rapidity rivalling even that | much of the attention of the modern student. Those ‘of their in- | ores, such as oxides, carbonates, sulphurets, &c. In Rivot and Phil- John H 
of the steamship, although some have come from our Scotch | vestigations which have stood the test of time have appeared in | lip’s process, sulphuret ores, comparatively free from iron, are treated. appointe 
neighbours, and others are now built with great skill and success in | other works in a more modern form. Leonard Euler's celebrated | The ores are first roasted dead, that is, all the sulphur is expelled, Villiam 
the port of Liverpool, came originally, he believed, from North | work was, however, one which would still well repay perusal. The | and oxide of copper formed. When the charge is at a high tem- berland, 
Amcrica— from our transatlantic brethren of the United Siates. No | treatise by Henri de Chapman, chief ship-builder of the Swedish perature, bars of iron are introduced, which oxidate at the expense Farm 
doubt great strides have been made in England, and the skill of a | navy, which was translated into French by M. Vial de Clairbois, | of the cupreous oxide, and form with the silica a fusible slag, which, the Cors 
gendeman whom he saw present had been exercised with signal | and into English by the late Dr. Inman, liad attained, the author | when raked ott, leaves a bulk of metallic copper. The author, after Bar Poit 
success in the improvement of our regular steamships ; moreover, he | considered, a higher reputation than its intrinsic merit entitled it to. | describing some of the smelting processes employed abroad, con- ing the 
might turn to that magnificent ship the Great Eastern, with | Its investigations on many important points were unsound and | cluded his paper with a description of the method resorted to for 4 white ] 
which his friend, Mr. Scott Russell, whom he rejoiced to see | obscure, and of very little scientitic value. The papers on Naval | obtaining copper from its solutions. At Rio Tinti, in Spain, the leave a 
present, had had so much to do (aud he could not refer to that | Architecture, conducted by Messrs. Morgan and Creuze, formerly poorer sulphuret ores are roasted in the open air, and the sulphurets Water, ] 
splendid specimen of naval architecture, which we had the | pupils of the School of Naval Architecture in Portsmouth Dockyard, | which are insoluble are, by the aid of atmospheric oxygen, ¢00- on each « 
satisfaction of feeling was English and English only, without | contained many valuable contributions, and several mos! serviceable } verted into sulphates w hich are soluble. ‘The sulphates are treated reak wat 
a feeling of deep lamentation that he was unable, in that room | translations from foreign writers. The Baron Dupin’s work, pub- | with water in large tanks; bars of iron are introduced, and the enclose a; 
and on that eecasion, to hold out his hand to poor Brunel as a | lished in 1822, exhausts the question of “ stability,” so far as hydro- | copper precipitated, aud sulphate of iron formed. In the Isle of Water spr 
brother Vice-President of the Institution of Naval Architects; or | static conditions are concerned, and is well worthy the careful | Anglesea, in Wicklow, and elsewhere, the water issuing from the breakwat 
without expressing a hope, which he very sanguinely entertained, | study of every student of naval architecture. Creuze’s treatise, | copper mines becomes, by the oxidation of the sulphuret ores, more Stretching 
that, notwithstanding the adverse and unhappy circumstances that | already mentioned, may be considered as especially valuable, inas- | or less charged with sulphate of copper; the water is collected in side) will 
have occurred, the ultimate success of that great experiment may be | much as it shows the state of the science of naval architecture | reservoirs, and the methods adopted here are similar to those the west 
' complete ). Yet, despite all these great improvements, he thought it | in this country up to a very recent period. Canon Moseley’s | described above. . side, An 
impossible to deny that much remaius still to be done. The period | paper on Dynamical Stability, in the “* Philosophical Ir uusactions,” Discusston.—The principal points touched upon in the discussion 14 acres, 
i is aremarkable one. The iniroduction of the power of steam has Lord Robert Montagu’s small treatise, and the volume of Mr. | were—the construction of reverberatory furnaces for calcining and bour. 
| altogetier altered the practice of naval architecture, and the prin- | Griftiths, of New York, were noticed in succession. Mr. Scott | other operations ; means for preventing the noxious intluences north to o 
ciples which are to be applied to it; and we must bear in mind that }| Russell's Wave Line Theory was also brietly adverted to, the author | arising from the evolution of sulphuric acid and other gases. The and a jett 
- France, Russia, the United States, and England, may all be said to | congratulating the Lustitution on the prospect which they had of author, noticing that Sir Humphry Davy’s plan of passitg the floatin 
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fumes through showers of water, and also many other plans, had 
been discarded on account of their interfering with the draught of 
the tues. The monopoly of the smelting trade, as affecting improve- 
ments in it, &e. 


EDINBURGH SOCIETY OF ENGINEERS. 


Tus society met in its place of meeting, 57, North Bridge, on 
Monday evening, March 19, Mr. A. Wilson, President, in the chair. 

Mr. R. Davis read a very scientific and practical paper on “ Boilers 
and Boiler Explosions.” The author first observed that while a large 
amount of science had been bestowed on the steam engine for the 
purpose of obtaining the best workmanship and the utmost economy, 
comparatively little was bestowed on the boiler which supplies the 
steam, and the greater part of our boilers was constructed by men 
who knew little or nothing of the laws of chemistry or of the 
simplest theoretical rules of mechanical construction, and mal-con- 
struction was inevitably the result. He therefore thought that 
ractical men should study those exact sciences bearing on their 
every-day practice, when so much depended on their proper appli- 
cation. He then observed that besides having a boiler adapted to 
its work and situation, the plates should be so arranged as to com- 
bine the greatest strength with facility for the steam to escape from 
their surface; that the fire-grate should be sufticient for the econo- 
mical consumption of the fuel; the furnace sufliciently roomy for 
the proper combustion of the gases evolved; and the flue or tube 
surface sufficient for the absorption of the heat produced. After 
remarking on experiments made on the strength of the various 
qualities of iron, and the different methods of rivetting, he then went 
on to state what in his opinion were not the causes as well as what 
were the causes of boiler explosions. Among the former was 
reckoned the opinion entertained that hydrogen gas was liberated 
and then exploded, which was shown to be impossible, because sutti- 
cient hydrogen could not be liberated to do any injury, and besides 
it could not be exploded without a sufficient quantity of oxygen. 
He also thought the electric decomposition theory equally chimerical, 
because although under peculiar circumstances electric discharges 
might be obtained from steam, yet in all practice a boiler was never 
insulated, and therefore electricity could never accumulate. He was, 
therefore, of opinion that these fancies should be discouraged, as they 
tended to the neglect of those simple circumstances which were the 
true sources of the evil. The cause to which he ascribed explosions 
was, therefore, simple over-pressure, aggravated by the sudden 
expansion, and which was brought about by several means. Ist. 
Original weakness of construction. 2nd. Gradual corrosion. 38rd. 
Obstruction or over-loading of the safety valves. 4th. A sudden 
increase of pressure, produced by overheating the plates and then 
water coming in contact with them, or by defective circulation. 
Examples were given of boilers exploding from all the-e causes, and 
defective circulation was thought to be a common cause of locomotive 
explosions, as they generally explode when started after standing 
for some time; and an instance was given of one at Burnmouth, 
near Berwick, which had been standing in a siding to allow a 
passenger train to pass, when, on being started, the tire-box gave 
way and the engine turned a —- somersault. He also thought 
that much might be done by employing only intelligent and careful 
men as attendants, and by taking every precaution for relieving 
undue pressure; and the paper concluded by commending the asso- 
ciations formed at Manchester and tiuddersfield, and hoping that the 
manufacturers in and around Edinburgh would see it for their 
advantage to form a similar association. 

In the discussion which followed, the members generally held the 
same opinions; some, however, thought it probable that in some 
rare instances the water might be resolved into its constituent gases, 
and be exploded by electricity or by some other means at present 
unknown, and that several other unknown agencies might exist to 
cause rupture. Boiler associations were approved of, and it was thought 
that they might extend their supervision, and not only see that the 
boilers and uttings were fit for their duty, but also see that those in 
charge were also competent for their duty. lt was stated, to show 
the necessity of a boiler association in Edinburgh, that, among the 
comparatively small number of boilers in the district, two had 
exploded during the last six months, and a description was given of 
the most recent, which was a collapse of the tube, which was 
humorously compared to the Irishman’s coat that contained none of 
the original cloth. This tube was “ bottle-necked” 24 ft. long, and 
was oval, being 27 in. by 36 in. at the furnace end; it had two large 
patches over the furnace, which were again patched, and at the 
“bottle-neck” four smaller patches were fastened with screw bolts, 
while the plates had been originally placed lengthways, one unbroken 
joint running along on each side, and the under part below the tube 
was filled with deposit, so that it was not surprising that it collapsed 
with a pressure of 48 lb., which was got up with the assistance of 
the cual rake placed on the safety-valve lever! A boiler was also 
once seen with a piece of steam pipe attached to the lever, and the 
steam leaking from every joint ! 

ihe next meeting, on April 2, closes the winter meetings, when 
the President delivers a valedictory address. 





Brunet MemorrAL.—We understand that a meeting is to be 
held at the King’s Arms Hotel, New Palace-yard, Westminster, on 
Friday, the 30th inst., at 44 p.m., to decide upon the nature of the 
memorial to be erected to the memory of the late Mr. Brunel. It 
will be gratifying to the many friends of that gentleman to learn 
that the subscriptions in aid of the above object amount to about 
£2,000. 

NavaL Enoinvers.—The following appointments have been 
made since our last :~ James Ryley, chief cngineer, to the Megera ; 
John Davenport, acting first-class assistant-engineer, for temporary 
service, in the Megera; Thomas Gissing, second class assistant- 
engineer, to the Megeera; George M‘Leod, acting third-class assist- 
ant-engineer, to the Megera; William A. Stewart, acting third- 
class assistant-engineer, to the Asia, for temporary charge of the 
machinery of the Snapper; William M. Harvey, second-class assist- 
ant-engineer, to the Nile; Lewis Brewer, acting third-class assist- 
ant-engineer, to the Nile, as supernumerary for disposal; Orestes 
N. Brooker, chief engineer, to the St. Jean d’Acre; John Brown, 
chief engineer, to the Wellington, for service in the Phoebe; William 
Gill, chief engineer, to the Wellington, for service in the Forte; 
Richard Cowan, promoted to the rank of chief engineer, and appointed 
to the Racoon; John James Obzee, promoted to the rank of chief 
engineer, and appointed to the Cumberland, for service in the Tartar ; 
John H. C. Bishop, promoted to the rank of chief engineer, and 
appointed to the Cumberland, for service in the Miranda; and 
William Bryan, acting third-class assistant-engineer, to the Cum- 
berland, as supecnumerary. 

Fatmoutu Docks.—* The works now actually in progress,” says 
the Cornish Telegraph, “comprise a breakwater running out from 
Bar Point (1,400 ft. in length) in a north-easterly direction, defend- 
ing the harbour within from the sea. This breakwater is to have 
4 white light at its end. Call this the eastern end. From the point 
leave a wide channel for entrance and you get to a northern break- 
water, 1,520 ft. long, with a white light also at its extremity. Thus, 
on each side the channel leading to the basin, is a white light. These 
breakwaters with walls on the land side and on the western side, 
enclose an area of 42 acres, with a uniform depth of 18 ft. at low 
Water spring tides. On the land or Pendennis end of the 1,400 ft. 
breakwater there will be transit sheds, workshops, and stores ; and 
Stretching along the south side of the harbour (its most sheltered 
side) will be a gridiron, 400 ft. by 60 ft, and tive graving docks from 
the west, or Falmouth side, towards the east or St. Anthony Point 
side. An entrance 80 ft. wide conducts into a floating dock of 
\4 acres, which lies on the west or Falmouth side of the tidal 
harbour. This is to be 700 ft. from west to east, and 880 ft. from 
Rorth to south, with transit sheds on its northern and southern sides, 
and a jetty running out from the middle of the south end, dividing 
the floating dock for half its length of 880 ft. into halves. ‘The 
total length of the works from east to west is 2,200 ft.” 


RiFtep Orpnance.—The rifled department belonging to the gun 
| factories in Woolwich Arsenal, under the superintendence of Mr. 
| John Anderson, last week employed upwards of 3,000 artizans and 
labourers. The amount paid Jast Friday as wages to those on 
weekly salaries amounted to £2,850. Some additional experiments 
with the Armstrong gun, in competition with Mr. Whitworth’s in- 
vention, are about to take place at Shoeburyness, in presence of the 
select committee of Woolwich Arsenal. A large amount of ammu- 
nition and mixed stores is ordered to be delivered for that purpose. 


TRACTION-ENGINE.—A traction-engine manufactured by Messrs 
Robey and Co., ot the Perseverance [ronworks, Lincoln, underwent 
a public trial on Thursday week last, in the presence of a large 
number of agriculturists and others. ‘The engine st.rted from the 
works, and proceeded up the Canwick-hill, with one horse in the 
shafts to guide it, at a speed of 4} miles an hour; the incline is 1 in 
7°3846, or 32} in. in 20 ft. It afterwards came down Cross-clitt hill, 
which is equally steep, at the rate of 5 miles an hour, without a 
slipper being attached. On Friday it was taken up the New-road, 
and round by the Cathedral; returning down the New-road to the 
Corn market, where it was exhibited. It was much admired by 
many practical agriculturists, and no person who witnessed the trial 
to which it was subjected can doubt that it will be a most valuable 
implement, especially for drawing one’ weights. The engine is of 
10-horse power, and made with Chandler and Oliver's patent drum 
windlass attached, being a new application of that machinery. It is 
adapted for ploughing and all agricultural purposes. On good hard 
roads, there can be no doubt the engine would travel with the 
maximum load at the rate of 6 miles an hour. if necessary, though 
in much of the work for which it will be called into requisition great 
speed is not an important consideration. The workmanship of the 
engine, which is made to order, is of the very best, and we under- 
stand this is the fifth implement of this description made at Messrs. 
Robey and Co.’s works this season. 

THE LATE JoserpH Miter, C.E.—The last American mail has 
brought with it the announcement of the death of this distinguished 
mechanician at Charleston, South Carolina, on the 23rd of February, 
in the 63rd year of his age. Mr. Miller had for a number of years 
been obliged by the infirm state of his health to withdraw from his 
profession, yet he still continued to enjoy among the members of it 
a very high degree of consideration. He was a native of Carlisle, 
and when a young man went to Birmingham, where he served his 
apprenticeship at the celebrated Soho Foundry of Messrs. Bolton 
and Watt. He then became chief engineer at the Balterley Iron 
Works, and there commenced that career as a marine engine maker 
which, continued and extended under the names of “ Barnes and 
Miller,” and “ Miller and Ravenhill,” has given to his name a well- 
earned reputation. Undoubtedly, to him is to be ascribed an im- 

ortant share in those efforts at simplicity in design, elegance and 
ightness in proportion, and soundness of workma ship, which have 
brought the marine engine to its present excellence. His firm 
worked extensively in the formation not only of our own steam 
fleet, but of those of many foreign Governments, and on the Thames, 
and between Dover and Calais, and on the Rhone and the Soane, 
the Lanube and the Rhine, some of the earliest and most successful 
etiorts at rapid steam navigation were made by vessels supplied 
with his engines. Mr. Miller was a Fellow of the Royal Society, 
and a man of elegant tastes. 

New Appuications oF ELecrriciry.—Our attention has been 
directed to no less than three novel applications of electrical force, 
whereby, it is presumed, great advantages may be gained. The 
precipitation of iron on the surface of an engraved copper-plate, by 
which a very large number of impressions, all of equal excellence, 
can be obtained without injuring the surface of the metal, has been 
improved on. Mr. Henry Bradbury has succeeded in coating copper- 
plates by the electro-precipitation of nickel. This coating is ex- 
cessively hard and enduring, and can be re-applied to the plate as 
soon as any wearing is detected without interfering in any way with 
the finest lines.—The Electro-Block Printing Company, which is 
engaged in carrying out the patents of Mr. Collins, is now in active 
operation in Bridge-street, Blackfriars. The processes are ingenious, 
and promise to be eminently useful. From an engraved plate, and 
in some cases from a print, an impression is received on a prepared 
elastic surface; this is either expanded or contracted, as may be 
desired, and the resulting copy transferred to a lithographic stone, 
from which it can be at once printed ; or, by a peculiar process, an 
electrotype deposit is effected on a plate of metal, upon which the 
enlarged or diminished impression has been made, and. by a little 
careiul manipulation, eventually a block is formed which can be 
printed with ordinary type. We have examined many examples of 
this kind of work, and the result is of such promise that we purpose 
devoting an article to an explanation of the process — Figure- 
weaving by electricity is the third of these interesting applications. 
It is the invention of M. Bonelli, the director-general of Sardinian 
telegraphs, and is intended to—and, as it appears to us, does—super- 
sede the use of the cards employed in the jacquard loom. It is 
impossible to describe this elaborate, yet, in its mode of operation, 
simple machine, within a short = we shall, therefore, return to 
this interesting subject on an early occasion.— Art Journal. 


New Motive Powrrs.—Superheated steam appears destined to 
effect as great a revolution in motive power as steam itself accom- 
plished upon its introduction as a motive agent. By recent im- 
provements in the boiler, the practical working of this useful agent 
is no longer a matter of uncertainty. Among the advantages 
obtained by its use are—an enormous reduction in the evaporating 
surface, an immense diminution in the size of boiler and furnace, the 
absolute impossibility of explosion, a great diminution in the quan- 
tity of water required, the supply of distilled water furnished by 
condensation, no calcareous deposits, no cleaning beyond the mere 
application of a brush, no delay in getting the steam up; no loss of 
time; perfectly dry steam, no water being mixed with it ; steam, the 
fixed temperature of which may vary from 400 deg. to 1,800 deg. 
Fah. ; utilisation of the waste steam for the generation of fresh 
motive power; condensation as complete as it is possible to obtain, 
with the production of a vacuum which adds the atmospheric pres- 
sure to that of the steam; a regularity and steadiness of working, 
truly extraurdinary ; the power of doubling, trebling, quadrupling, 
&c., the force obtained, at any moment, without the least danger; a 
smokeless furnace, whatever the combustible employed, and the work 
of the stokers rendered less distressing. Such are the advantages 
claimed; they are secured by keeping a quantity of tin, in a melted 
state, at the bottom of the boiler, which is no longer disruptured by 
the sudden abstraction of heat through the instantaneous evaporation 
of the water. No costly or onerous alterations are required to adapt 
this improved motive agent to existing engines of every kind: 
while great durability of boilers and a saving uf 50 per cent. in fuel 
are guaranteed. Superheated steam has already a rival in hydrogen 
gas mixed with atmospheric air, and exploded by means of the 
electric spark. This is proved to be a very simple, economical, and 
efficacious motive power. Coal gas answers every purpose, and is 
mixed in proportions varying from 2 per cent. to > per cent. with 
atmospheric air. By the ignition of this mixture, and the heat 
arising from this almost molecular combustion, the inventor obtains 
the dilatation of steam, of the carbonic acid formed, and of the 
nitrogen, so that his motor is high pressure. The ignition is effected 
by a small Ruhmkorff’s induction coil; electricity is, therefore, the 
soul of this machine. The cost of working is about one-half that of 
steam obtained from the combustion of coal. It is truly a domestic 
agent, and can be substituted for hand-power wherever required—in 
the factory, workshop, or domicile. Wherever gas can be laid on, a 
powerful force can be generated—instantly applied or extinguished ! 
It may be substituted tor horse-power in vehicles, all that is required 
being a gasometer containing compressed coal gas; atmospheric air, 
of course, abounds everywhere. Pure oxygen and hydrogen are not 
employed, because they cause a violent and danzerous explosion. 
Phis very simple machine consists of a conical cylinder, with posterior 
and anterior compartments, separated by a piston. The gas is con- 
ducted through an ordinary stop-cock into each compartment alter- 
a y, and then mixed with the atmospheric air.—Zne Photographic 
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NOTES AND MEMORANDA. 


36,000,000 bricks were used in the construction of the Kilsby 
Tunnel, 

Tue intensity of light diminishes in the inverse ratio of the square 
of the distance from its source. 

On the Continent great quantities of artificial tapioca are now 
manufactured from potato-starch. 

THERE were at one time three locomotives, with 10 ft. driving 
wheels, on the Great Western Railway. 


Rats of a depth of 6} in. have been in use for the last four 
months on the North London Railway. 

Tue lofty octagonal Torre Nueva or tower of San Felipe, at 
Saragossa, leans 9 tt. trom the perpendicular. 


Cast-1ron has occasionally been silver-plated by having an ex- 
cess of chloride of silver in the cyanide solution. 


Tue great granite boulders on the coast at Redcar, in Yorkshire, 
are believed to have been brought there by icebergs. 


In the collieries about Newcastle the railways are of a gauge of 
20 in. and upwards, and have curves of from 10 ft. to 12 ft. radius. 


Tue change of gauge and alteration of rolling-stock on the 
Eastern Counties Railway, from 5 ft. to 4 ft. 8} in., cost £1,000 per 
mile. 

A tunNeL, called Sigmund’s Thor, 415 ft. long, 22 ft. wide, and 
39 ft. high, penetrates the hill of sandstone breccia dividing the 
town of Salzburg, in Austria. 

Tue smooth or grain side of a leather belt, ranning upon smooth 
pulleys, will give more power than when the rough or flesh side of 
the leather runs upon the pulley. 


Tue wall of the fortifications around Paris is 33 ft. high, and the 
fosse is 20 ft. deep. The whole cost of the fortitications, including 
14 detached forts, has been about £20,000,000, 

Tue engine Liverpool, made by Edward Bury, and placed on the 
Liverpool and Manchester Railway in July, 1830, was the tirst with 
inside horizontal cylinders and cranked axles. 

On his examination on the gauge contest, Mr. Brunel declared» 
that, had he to make the Great Western Railway anew, he should 
adopt a wider rather than a narrower gauge than 7 ft. 

Tue Egyptian granite is of excessive hardness. In setting up 
the bust of Memnon, in the British Museum, it required six weeks’ 
labour to make a hole in the shoulder, and a great many tools were 
broken in the operation. 

Sir Jonn Rennre has mentioned, that when he was sailing in the 
Mediterranean, 130 miles from the nearest land, the rigging and 
capstan of the vessel became covered with fine sand, wafted from 
the Egyptian coast. 

Tne “ bull’s-eyes” or convex glasses commonly used for lighting 
American ships have been found, in some cases, to act as burning- 
glasses; concentrating the rays of the sun to such an extent as to 
set cargoes on fire. 

Wrrn a happy regard for the congruity of ideas, the entrance to 
the Patent Office, in Southampton-buildings, is placed between the 
entrances respectively to the Kegistry in Lunacy and the Registry of 
Appeals in Bankruptcy. 

Ivory, cut in slices of a thickness of ,\; in., becomes transparent 
and flexible when immersed in liquid phosphoric acid of a specitic 
gravity of 1-131, The ivory is washed, after immersion, in clean 
water, and dried with a linen cloth. 

Tux Etoile, screw steamboat, for some time (prior to 1852) run 
upon the Canal of Arles, in France, had two screws, one under each 
quarter. The Spanish gun-boats recently constructed by Messrs. 
Rennie have two screws also, similarly arranged. 

Tue Colossus at Rhodes, or brass statue in honour of Apollo, was, 
according to history, 105 ft. high. It was erected 278 years before 
Christ, but after standing 56 years it was thrown down by an earth- 
quake. It lay overturned until a ». 667, when it was broken up. 


Mr. SterHenson once stated, that in consequence of laying three 
or four miles of line, near Peterborough, with close joints, the heat 
of the sun, on a warm day, caused such an expansion that the rails 
and sleepers were lifted, in one place, from the ballast, so as to form 
an arch, 50 ft. long and 3 ft. high, in the air, 


Tue steam-jet was applied by Mr. Goldsworthy Gurney, in 1824, 
to increase the draught in steamboat chimneys. In 1826, Mr. Gurney 
applied the jet to increase the draught in the chimney of his road 
locomotive. Trevithick had discharged the waste steam up the 
chimney of his locomotive (but not as a jet) as early as 1804, 


Tue Duke of Wellington's first trip in a railway train, after that 
in which he attended the opening of the Liverpool and Manchester 
line when Mr. Huskisson was killed, was made in 1843, This 
was upon the South Western Railway, in attendance upon her 
Majesty, who had not made use of the new mode of conveyance 
until 1842, 

Tue Merton tramway, about 10 miles long, and running through 
Merton and Croydon, was in use in 1809, and was worked altoge- 
ther for about twenty years. The rails were of cast-iron, about 3 ft. 
long and 5 in. wide, with a high lange or tram on the outer edge, 
They were supported upon the tops of posts, driven into the grouud, 
at a distance corresponding to the length of the rails. 

Tue great columns of St. Isaac’s Church, at St. Petersburg are 
formed each from a single block of red granite, and are 50 ft. high 
and 10 ft. in diameter at the base. When these blocks had been 
wrought in their native beds, holes were made along their «ttach- 
ments and tilled with water, which was allowed to freeze, and which 
thus, by its expansion, separated the columns from their native 
rock. 

Tue beautiful gloss upon marble and alabaster is produced by 
rubbing the surface (after it has been reduced with emery and 
pumice-stene) with a moist linen cloth and the powder of calcined 
tin. After rubbing with this for some time, the stone is rubbed 
lightly with a cushion of soft dry cloth, or, what is better, a piece of 
soit white leather. Fine soft silk is the best substance to finish up 
the polish with, but it is seldom used. 


Mr. Goocn has mentioned that a railway carriage was once 
driven at 40 miles an hour around a curve of 60v ft. radius, at 
Bristol. The motion of the carriage was steady, without any 
appearance of a disposition to overturn. Mr. Bidder has estimated 
that a railway carriage could be driven, on the narrow gauge, at a 
speed up to 130 miles an hour, on a curve of half a mile radius, 
before the centrifugal force would overcome its gravity and throw 
it off. 

M. Deromer, of the Belgian railways, once introduced a third 
rail within the 4 ft. 84 in. gauge line from Brussels towards Mons, 
his rail was placed to give a gauge of 3 ft. 9 in., Mr. Robert Ste- 
phenson having advised M. Dereider to adopt that width in prefer- 
ence to 8 ft. 6 in., as he at first proposed. Upon 1" or 12 miles of 
this 3 ft. 9 in. gauge a small locomotive with outside cylinders was 
successfully worked for some time. Mr. Stephenson often rode 
upon this engine, and it was understood that the 3 ft. 9 in. gauge 
would be adopted for the 60 miles between Ghent and Antwerp. 


991 cities and towns in the United Kingdom are furnished with 
gas. The establishments by which the gas is supplied represent an 
expenditure of £27,155,814. A ton of English gas coal will yield 
9,000 cubic feet of gas, 14 ewt. of coke, 10 gallons of tar, and 10 
gallons of ammoniacal liquor, while the light from each ton is equal 
to 420 Ib. of sperm candl-s. A ton of scotch cannel will yield 
11,500 cubic feet of gas, 10 cwt. of coke, 14 gallons of tar, and 14 
gallons of ammoniacal liquor, while the light is equal to 820 sperm 
candles; and a ton of Boghead cannel (the Torbane mineral) will 
ae ga manufactured into gas, light equal to 1,950 lb. of sperm 
can 
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PROGRESS OF RAILWAYS IN SPAIN. 
(From the Builder.) 

Some weeks ago the opening for public traffic of the Seville and 
Jerez Railway was announced to take place shortly; but, though 
numerous trains have transported war appliances, wounded soldiers, 
and railway materials, the day was not fixed for the opening when 
our correspondent wrote. This is owing to the very bad state of 
the weather for the last two months, Throughout Andalusia circu- 
lation has been so impeded, that the principal towns are completely 
cut off from all communication with each other, and the Seville and 
Cordova line resembles an island surrounded by a sea of mud. So 
the Madrid Railway Gazette reports. 

Most active steps are being taken for the speedy construction of 
he line from the sea-coast to Tetuan, in Morocco, lately taken by 
he Spanish troops. Don Mariano Elola, Government officer of the 

province of Seville, has already arrived at the camp in the Tetuan 
valley, in charge of railway materials, &c. The line is to be nine 
kilometres in length. 

At the close of the year 1859 the following was the state of rail- 

ways in Spain, with their annual receipts :— 
Kilometres 
in length, 
Madrid to Alicante .. ee ee 


Receipts, 1859. 
Reals vellon, 
44,228,893 


Madrid to Saragossa.. aa oa ar 2,126,720 
Cordova and Seville .. as o- 4,259,146 
Valencia and Almansa “ -- 188 6,430,425 
Alar and Santander .. ae « & 8,540,372 
Barcelona to Saragossa. . o 87 2,905,680 
Barcelona to Martorell ee oo @F 2,083,765 
Barcelona to Arenys.. oe o 4,185,787 
Barcelona to Granollers.. oo =D 2,742,060 
Jerez to Trocaders ee - 3,717,408 
Langres and Gijon .. ee - 89 
Tarragon ee oe a o i 761,198 
Totals .. 1,109 81,081,444 


The Langres and Gijon line, in 1858, received 1,832,071 reals 
vellon (£1 = 96 reals vellon). 

Five locomotives, of the most improved workmanship and solidity. 
have arrived at Santander from Havre, on board the French vessel 
Salamandr-, for the Northern Spanish Railway. 

On the 2nd February the first gas-lighting was inaugurated in 
the flourishing city of Jerez. Much praise is given to the Spanish 
Compinia de Credito for this enterprising work. 

The works of the fourth, fifth, and sixth sections of the Alcazar 
de San Juan and Ciudad-Real position of the Madrid and Saragossa 
Railway have been advertised for contract, tenders being received up 
to the 15th February. The total estimate for the three sections is 
5,850,009 reals vellon, or about £58,500. 

In 1860, according to the laws of the different concessions, the 
following railways are to be opened for public service :—Granollers 
to Santa Coloma; Valladolid to Burgos; Duenas to Alar; Arenys 
de Mar to Santa Coloma; Avila to Valladolid; and Burgos to 
Vittoria. In 1861 are to be completed the sections, Madrid to Sara- 
gossa; Saragossa to Barcelona; Madrid to Avila; and Montblanch 
to Reus. In 163 are to be tinished the Tudela and Bilbao; Sara- 
gossa and Alsassia; and Vittoria to Irun, at the French frontier. 

‘Taking as a standard of comparison the velocities of the trains on 
the Valencia and Alicante Railways, and their fares, we have the 
following results for calculating a voyage from Madrid to the 
French frontier. 

Madrid to Valladolid in 6 hours, at a cost of 98 reals first class, 
and 44 reals third class; Madrid to Burgos in 11 hours, for 145 reals 
first class, and 66 reals third class; from Madrid to Irun, 19 hours, at 
a cost of 253 reals tirst class, and 114 reals third class. ‘The distances 
are as follows:—Madrid to Valladolid, 215 kilometres; Valladolid 
to Burgos, 150 kilometres; Burgos to Irun, 269 kilometres. Total, 
Madrid to Irun, 634 kilometres. 

When we consider that the distance from Bayonne to Paris 
(776 kilometr:s) is accomplished in 17} hours, deducting the long 
stoppage at Bordeaux, and the Paris and Calais train runs over 
354 kilometres in 7 hours, we must conclude that the distance 
between Madrid and Irun can be performed in 12 hours. In the 
above calculations, 96 reals may be taken as £1. 

The following authorisations have been granted by the Spanish 
Government for various works, &c.:—To D. José i lazquez, a term 
of eight months to make necessary surveys for a line of railway, 
from La Roda to another point on the Madrid and Almanza 
Railway, terminating in the Sect coal-tields. To D. Sebastian 
Gonzalez y de la Fuente, for surveys to be made for the following 
lines :—A line starting from a point in Madrid called Red de San 
Luis, by the Calle de Fuencarral, and La Fuente Castellana, passing 
through the promenade of Recoletos, the Salon del Prado, Puerta 
de Atocha, Portillo de Embayadores the road which leads from the 
Puente de IT: ledo to the Puerta de San Vicente, and terminating 
in the Puerta de Hierro. Another railway is to start from a con- 
venient point in the interior of the city, and terminate at the Puente 
de Toledo. A third line is to start from the Plazuela de Santo 
Domingo, passing by the Calle Aucha de San Bernando, and ending 
at the above-mentioned Fuente Castellana, A fourth railway is to 
join the Puerta del Sol with the Venta del Espiritu Sante. Lastly, 
another line from the Puerta de San Vicente to the Ermita de San 
Isidro del Campo. 

To D. Juan Llanos and D. Juan Manuel Fernandez Vitorés, 
authority has been given to complete plans for the water supply of 
Valladolid, from the rivers Duero and Pisuerga. 

To D. Miguel Montalvo y Collantes, to make surveys for a 
railway from the town of Logrosan to Villenueva, or some other 
town on the Ciudad-Real and Badajoz Railway. Time allowed, a 

year. 

‘To Don Vicente Sanchez Garcia, for surveys, to be completed in 
a year; also, for a line from near Granollers to the coal basins of 
Surroca and Ogasa, at San Juan de las Abadesas. 


Rar-ways in Brazit.—The Messrs. Rothschild announce a new 
Brazilian 44 per cent. loan for £1,373,013, £400,000 of which is for 
an advance to the Pernambuco Railway Company, and much of the 
remainder is understood to be for analogous purposes in Brazil. 

Tue Wesrminster Bett.—Dr. Percy, of the Government School 
of Mines. has made his report to the Board of Works, dated March 
7—the day before Mr. Cowper told the House of Commons “ that he 
could not state the precise cause of the cracking of the Great Bell, 
but that either the hammer must have been too heavy for the 
tenacity of the bell, or the bell too little for the hammer (laughter) ;”” 
which was the effect of the previous report on the bell, by Professor 
Tyndall. Dr. Percy contines himself to the question of the compo- 
sition, and gives the following analyses, which we designate thus for 
distinctness :—7m is a piece cut from one of the upper “ wires” or 
rings on Mr. Mears’s bell. Bm, from one of the lower wires, just 
above the sound-bow, up to which the largest crack extends. Tw 
is from the top of Messrs. Warner's former bell. Bw, from the 
bottom of it; and LD is the composition prescribed by the contract. 





Copper. Tin. Specific Gravity. 
Tm oo ce wou ee 23°89 ee 8°32 
Bu... ee 74 ee 25°98 es 88 
Dd pee s 24°13 oe 88 
Tw “a <4 me 24°37 ia 8347 
Bw eo. 75°07 247 e 8'360 


In other words, the metal on the outside of Mr. Mears’s sound-bow 
has nearly 2 per cent. more tin, and 2 per cent. less copper than the 
prescribed composition; and there is a difference of composition 
between the top and the bottom equal to 37 lb. of copper to every 
1 ewt. of tin. In Messrs. Warner's bell there was no material de- 
viation from the prescribed composition, and the bell was homo- 
geneous; although it appears to have had an internal defect of a 
different kind, a sort of natural crack or non-junction of the metal, 
which was found when it was broken up, and a piece of it was 
lately exhibited at the Institution of Civil Engineers. The differ- 
ence of specitic gravity is also to be noticed.— Builder. 
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Tue Scientific American describes one of the steam fire engines now 
in use in New York. It states that the packing of the rotary engine 
has withstood eighteen months’ serviee without any deterioration. 

Fig. 1 is a view of the whole machine, E being the boiler, B the 
engine, and C the pump. The construction of this engine is illus- 
trated in Fig. 2. The steam enters at A, and passes out at F, turning 
the two revolvers c and dinits passage. The sides of these revolvers 
are packed as represented by the blocks of metal inserted into the 
grooves and pressed out by the elastic springs. The ends of the 
revolvers are ground to the ends of the cylinders in which they turn; 
and we are assured that, after eighteen months’ use, these ends still 
fit absolutely steam-tight. The pump is made precisely like the 
engine; the revolvers, being carried around by gears upon the outside 
of the cylinder, are worn very little where they run together. 

The principal improvement in this fire engine made since our last 
illustration is in the boiler, of which Fig. 3 is a vertical, and Fig. 4 
a horizontal section. The fireplace is represented at M, Fig. 4, with 
the vertical water pipes i, i, i, passing directly through the fire. 
These pipes are closed at the bottom, and open at the top where they 
pass through a water-tight plate g, and communicate with the water 
in the boiler which rises to the level of 7. They are represented in 
section at the sides, k, 4, being the external, and J, /, the internal 
tubes, both open at the top, and the internal tubes having openings 
at the bottom. This arrangement causes a constant current, the 
water rising on the outside of the tube / as it is heated, and its place 
being supplied by a current flowing downward through the tube 
from the boiler. The smoke and flame pass among the tubes i, i, i, 
and up through the flues A, A, A, which are represented in section at 
the sides j, 7. It seems to be now the pretty general opinion that 
steam can te generated more rapidly in se Ae tubes than by any 
other plan yet tried. 








MANUFACTURE OF TIN-PLATES. 


Tue different processes of the manufacture of tin-plate may be 
described most properly in seven distinct stages. The tirst begins 
with the bars of iron which form the plate; the last terminates with 
an account of the process of tinning their surface. The description 
is somewhat technical; but a glance at the following heads will 
enable the reader to comprehend the whole process :— 

1. RotiinGc.— The first and most important point requisite to the 
production of the (atten, or plates of iron, previous to the operation 
of tinning them. For this purpose the finest quality of charcoal 
iron is invariably employed, which, in its commercial state, gene- 
rally consists of hes flat bars. These are cut into small squares, 
averaging } in. in thickness, which are heated repeatedly in a fur- 
nace, and as repeatedly passing through iron rollers. A convenient 
degree of thinness having been attained, the now extended plates 
are “doubled up,” heated, rolled, opened out, heated and rolied 
again, until, at length, the standard thickness of the plate has been 
reached. 

2. SHEARING.—A pair of massive shears, worked by machinery, 
is now applied to the rugged edges of this lamellar formation of 


iron-plate. It is cut into oblong squares, 14 in. by 10, and presents | principal disasters to British and American steamers, mostly 


the appearance of a single plate of iron, beautifully smooth on its 
surface. A juvenile with a knife soon destroys the appearance, 
however, and eight plates are produced from the slightly coherent 
mass. 

3. Scarinc.—This process consists in freeing the iron surface 
from its oxide and scoriw. In the old method this was effected by 
first immersing the plates in diluted acid, and then, by exposing 
them separately, bent in the shape of a drain-tile, to the heat of a 
flame; but this process, alike tedious and expensive, has long been 
superseded. After an application of sulphuric acid, a number of 
plates, to the extent, we shall say, of 600 or 800, are packed in a 
cast-iron box, anumber of which are exposed for some hours to the 
heat of a furnace. On being opened out after this, the plates are 
found to have acquired a bright blue steel tint, and in addition to be 
absolutely free from surface impurities. 

4. Cop RotiinG.—It is impossible that the plates could pass 
through the last fiery ordeal without becoming disfigured. The 
cold-rolling process corrects this. Each plate is separately passed 
through a pair of hard polished rollers, screwed tightly together. 
Not only do the plates acquire from this operation a high degree of 
smoothness and regularity, but they likewise acquire the peculiar 
elasticity of hammered metal. One man will cold-roll 225,000 
plates in a week, and each of them is, on the average, three times 
passed through the rollers. 

ANNEALING.—This process is also a modern improvement on 
the manufacture: 600 plates are again packed into cast-iron boxes 
and exposed to the furnace. There is this difference in the present 
process from that of scaling—that the boxes must be preserved air- 


tight, otherwise the contained plates would inevitably weld together | 


and produce a solid mass. The intinitesimal portion of confined air 
effectually prevents this. 

6. PickiinG.—The plates are again consigned to a bath of diluted 
acid, till the surface becomes uniformly bright and clean. Some 
nice manipulation belongs to this process. Each plate is, on its 
removal from the acid, subjected to a rigid scrutiny by women— 
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upon its surface. Close to the side of this tin-pot stands another 
receptacle, which is filled with melted grease, and contains the 
prepared plates. On the other side is an empty pot, with a grating; 
and last of all there is yet another pot, containing a small stratum 
of melted tin. Let us follow the progress of a single plate. A 
functionary, known as the “washerman,” armed with tongs 
and a hempen brush, withdraws the plate from the bath of 
tin wherein it has been soaking; and, with a degree of dexterity 
only to be acquired by long practice, sweeps one side of the 
plate clean, and then reversing it, repeats the operation. In an 
instant it is again submerged in the liquid tin, and is then as quickly 
transferred to the liquid grease. The peculiar use of the hot grease 
consists in the property it possesses of equalising the distribution 
of the tin, of retaining the superfluous metal, and of spreading the 
remainder equally on the surface of the iron. Still there is left on 
the plate what we may term a selvage; and this is finally removed 
by means of the last tin-pot, which just contains the necessary 
quantity of fluid metal to melt it off—a smart blow being given at 
the same moment to assist the disengagement. The “ list-mark’* 
may be observed upon every tin-plate without exception. We may 
add here, that an expert washerman will finish 6,000 metallic plates 
in twelve hours, notwithstanding that each plate is twice washed on 
both sides, and twice dipped into the melted tin. After some inter- 
mediate operations—for we need not continue the consecutive descrip- 
tion—the plates are sent to the final operation of cleaning. For this 
purpose they are rubbed with bran, and dusted upon tables; after 
which they present the beautiful silvery ae so characteristic 
of the best English tin-plate. Last of all they reach an individual 
called the “ sorter,” who subjects every plate to a strict examination, 
rejects those which are found to be defective; and sends those which 
are approved of to be packed, 300 at a time, in the rough wooden 
boxes, with the cabalistic signs with which the most of us have been 
familiar since the days of our adventures in the back shop of the 
tinsmith. Vessels of tin or of tin-plate have rarely been found 
among Greek and Roman antiquities, although there can be no doubt 
that the art was at least understood by the ancients. The modern 
process, our guide informed us as we walked home to dinner, was an 
importation from Saxony; and it was first introduced into this 
— at Pontypool, in Monmouthshire, early in the last century. 
— Builder, 





Tue JAVANESE LANGUAGE—After seventeen years, the com- 
missioners appointed to compile a Dutch and Javanese dictionary 
have tinished the first tive letters of the Javanese alphabet—d, no, 
tjo, ro, and ko. The expense at this rate will amount to 816,000 
florins (nearly £7,000).—London and China Telegraph. 

Loss or OcEAN SreaMERs.—Ocean steam navigation affords a 
pretty severe test of enterprise, when we consider the pecuniary 
hazards with which it has to contend, arising from defective 
management, distribution of patronage, and perils of the sea. From 
its earliest history disasters have been frequent, and seem to become 
more numerous in proportion as the number of steamships is increased. 
Going back to the memorable loss of the President, in 1841, the 


running on Transatlantic routes, may be summed up as follows :— 
Value of Vessel 


Lives Lost. and Cargo. 

President.. British 130 dols. 1,200,000 
Arctic .. «- o- «- American .. 300 1,800,000 
Peet k< ae x0 ae ‘o «. 20 2,000,000 
San Francisco oo ee ” +. 160 400,000 
Central America .. .. - a. ae 2,500,000 
Independence... .. .. os « 140 100,000 
Yankee Blade.. .. .. ie _ 75 230,000 
City o1 Glasgow .. .. British «- 420 850,000 
Union .. . « «. American .. none 300,000 
Humboldt .. .,. .. a im a 1,600,000 
Franklin .. .. .. jae ea 1,200,000 
City of Philadelphia British a 600,000 
Tempest .. .. .- “ ee «150 300,000 
Lyonnais .. French .. 160 280,000 
Austria Se German ., 456 $50,000 
Canadian.. .. o« .. British .. none 400,000 
ac, se 40-08 08 ‘3 Be 100,000 
Soe ma on ae 125,000 
Northerner . .. American .. 32 75,000 
Hungarian... .. British (about) 120 270,000 

| ees dols, 15,930,000 


Showing that a fleet of twenty fine steamers, many of them first- 
class, have been totally lost within the period named. The President, 
Pacitic, City of Glasgow, and Tempest were never heard “ ~ 
Arctic, San Francisco, and Central America foundered; the In 
pendence, Yankee Blade, and Northerner were wrecked ye 

acific, and the Canadian, Humboldt, Franklin, Argo, — a 
garian on the Atlantic coast; the Lyonnais was sunk by collision, 
and the Austria was burnt. Not enumerated in this list are one 
thirds as many more, generally of a class much inferior, which wer 


| lost in the California trade. “The casual reader may derive a more 


their eyes, we presume, are the sharpest—whose vocation is to | 


detect any remaining impurity, and scour it from the surface. 
These multifarious and torturing operations, it will be seen, are all 
preliminary to the last, and the most important of all—that of 
training. Theoretically simple, this process is practically ditiicult ; 
and to do it full justice would carry us beyond our limits. We 
shall, however, mention the principal features. 

7. Trnninc.—A rectangular cast-iron bath, heated from below, 
and calculated to contain 200 or 300 sheets, and about a ton of pure 


distinct impression in regard to the appalling loss of life here 
recorded, but there are Pe. sn homes where no fresh recital is — 
to recall the memory of the loved and lost.—New York Journ! ¢ 
Commerce-—A large number of steam vessels, others than — 
running on ‘Transatlantic lines, have been also lost. Among po 
were the Amazon and the Sarah Sands by fire, and the F —_ — 
Alma, Royal Charter, and Paramatta by going on the roc gent 


| Great Britain and the Tyne were wrecked also, but were got 0 


block tin, is now put in request. A stratum of pyreumatic fat floats | 


j t 
repaired. In addition to the Transatlantic steamers epumera 
shove, the Cunard steamship Columbia was wrecked and lost, = 
City of Pittsburgh was lost, and one of the Glasgow steamers, 
New York, we believe, was wrecked in the North Channel. 
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W. BRIDGES ADAMS’ IMPROVEMENTS IN 
PERMANENT WAY. 


Mr. Apams has been again at work developing still further the 
various ramifications of his system of suspending deep rails by the 
upper table. With the general principle we believe most of our 
readers are familiar. A deep rail with two heads, and a thin 
vertical web, represents the principle of an iron girder giving vertical 
strength by the upper table resisting compression and the lower table 
resisting extension, the strength increasing in proportion with the 
depth of web. Ordinary rails stand on their lower table, and the 
vertical web must therefore be of sufficient strength not to buckle 
under the load, and the aggravated ill effects of the load, by hammering 
loosely in heavy cast-iron chairs. Opposite sides have been taken by 
many engineers as to whether it was really worth while to use 
double-headed rails, considering that the reversal with worn upper 
tables and notched lower tables could give no steadiness, and but 
little durability after reversal. The chief advantage it was con- 
sidered was in being able to reverse the rail in case of a flaw being 
discovered in one table shortly after laying down; and to set against 
this advantage there was the cost of the iron chairs and the continued 
renewal of wood keys. So strong was this opinion that some of our 
foremost engineers discarded the double head, and took to what has 
been called the Contractors’ rail, the American rail, the Vignolles rail 
and, by the French, the Mushroom rail. In the United States this rai 
is but of little elevation, and is comparatively broad in the foot, and, 
moreover, is thickly supplied with sleepers below it. English engi- 
neers have continually added to the altitude of this rail, in order to 
obtain vertical stiffness, and the result has been found to be con- 
siderable vertical unsteadiness under the alternate blows of the 
flanges and tread of the wheels, notching the sleepers alternately on 
either edge of the rail, till breakage takes place. Attempts have 
been made to remedy this by rolling a wide foot, but this involves so 
much more metal as to make the expense as great as that of chairs. 
So the double head is restored to favour. 





Other things being equal, it is clear that in the matter of rails 
“two heads are better than one,” if the two can be used practically. 
The same amount of metal will thus give us two rails in one, and when 
required for export especially, with freight and insurance added, the 
advantage is a most important one. It is clear that a deep rail is 
essential to easy draught, for if the rail be not deep it will deflect, 
and the very purpose of a railway will be pro tanto defeated. Now, 
a deep rail, used in the ordinary method with chairs, would require 
a stronger web and a wider base, ¢.e., a much larger and heavier 
chair to secure it. It is not a generally known fact that George 
Stephenson made strong objections to the double-headed rail when 
first brought out, denouncing it as a waste of metal, and proposing 
to apply the same amount of metal in deepening the rail; and this 
he would have done, but for the great extra expense which would 
have been entailed in the chairs by necessarily increasing their size. 

Mr. Adams’ arrangement in suspending the rail by the upper 
table, instead of supporting it by the lower, gets rid of this difficulty 

dispensing with the chairs altogether, and at the same time 
gives a vertically stiff rail, with greater depth and no more metal 
than the ordinary shallow one. A part of the present improvements 
relates to cheapening the first cost without impairing the efficiency. 
In one mode a deep double-headed rail is formed, with central 
flanges springing from the middle of the web, and of sufficient width 
to form horizontal bearers, so that for turning over both top and 
bottom are exactly alike. The joint is formed by clipping plates, 
which tighten with the load, and the gauge is kept by ties of iron 
or timber clipping the lower table, which is firmly keyed into the 
ballast. In this system bolts and keys may be dispensed with, and 
but little ballast is required ; and the rail being very stiff both verti- 
cally and laterally, it distributes its load over a large surface, so 
as to require but little packing, and no timber whatever is required. 
This form of rail was originally recorded by Mr. Adams in his 
patent of 1854, for the purpose of using with cross sleepers, and the 
present improvement dispenses with the sleepers while modifying 
the joints. 

A variation from this is to roll the rail without horizontal flanges, 
and supply the place with iron castings about 2 ft. long, which fit in 
the side channels and are there retained by a single key-bolt to each 
pair, passing through castings and rail, the joints being connected 
with similar castings ribbed below to give extra vertical strength, and 
being provided with two bolts. Fig. 1 is a section of this arrangement; 
Fig. 1a is a side view of the joint and intermediate; and Fig. 1b a 
plan of one line of rails, which are connected to the opposite line by 
tie-bars. The cast sleepers may be applied nearly close together, 
or as far apart as desirable for light loads. By this system, longi- 
tudinal iron bearers are, as it were, vertebrated laterally, and may 

used on any sharp curve whatever. For the purpose of reversing 
the rails, it is only needed to disconnect the joints and tie-bars and 
8o turn the whole over, and the lower table of the rail remains as 
perfect as when first laid down. And the lower table of the rail is 
firmly keyed into the ballast, so that it cannot rise, even if the 
vertical stifiness permitted it to bend or deflect under the loads. 

On a superticial view of the section, it would appear that the 
leverage on the extreme ends of the castings would tend to bend the 
bolt and turn up the sides. But, further examination will show 
that, the bolt being ia tension and the upper lip of the casting press- 
ing t the rail, the bolt must, necessarily, stretch, before tilting 
can take place. Moreover, the lower angle of the casting, wedges into 
the solid ballast pressed by the load, and before tilting can take place, 
that solid ballast must be pressed outward, so that, in fact, the ien- 
dency to press upward—which can only take place by the action 
of the load—is balanced by the tendency to wedge the lower side of 
~ casting against the rail; so that, in fact, the connecting key- 

t has very little strain upon it. So much for the ees argu- 
ment; and we may add to it the fact, that practical use during 


several months of wet, dry, and frost, demonstrates that the sleepers 
do not get loose, or jar against the rail. 

Upon a permanent-way of sufficient stiffness, composed wholly of 
metal, there is, if there be no loose parts, absolutely no blow; but 
there is a ringing sound, caused by the imperfections and sledging 
movement of imperfect wheels. This can only be remedied by the 
improvement of the wheels—in the removal of their mechanically 
defective construction. 

As regards the cost of this kind of way, it is materially cheaper 
than the ordinary cross sleeper and chair road, fished, with equal 
weight of rails, and it need not have any screw-bolts. A rail 64 in. 
deep, and 75 1b. per yard, with 132 tons of cast-iron sleepeis per 
single mile, is equivalent to heavy traffic. A 601b. rail, with 
120 tons of cast sleepers, for alight line. Similar sleepers may be 
made of wrought-iron, in longer lengths, but the cost is greater. 

Another part of the improvements is in the timber longitudinal 
way with lateral timbers, familiarly known as the “ sandwich rail.” 
There are districts where timber is abundant, but not straight- 
grained, and apt to warp. If this timber be a in long lengths 
it will be apt to twist the rails; but if applied in short Tlocks of 
4 ft. to 5 ft., with intervals of more or less space between them, they 
will not twist the rails, and they will serve also to connect and 
support the joints by being faced with a thin plate of iron to prevent 
frictional wear where the two rails meet. ‘These blocks are all key- 
bolted to the rails, a plan which has been determined as thoroughly 
effectual, in thecourse of experiment. The opposite blocks are connected 
by tie-bars of wood or iron, into which the rail is notched and secured 
by hook head-bolts or spikes. The short length of the timbers 
materially reduces the cost. This, in fact, with a given weight of 
rail, is the cheapest permanent-way that can be laid down, i. e., pre- 
serving the character of permanence. Three and a half years have 
— the durability of the timber thus used in connection with the 
rail. 

Large quantities of permanent-way exist both at home, in the 
colonies, and elsewhere, on which cast-iron chairs are the medium 
of connecting the rails to the sleepers. Two difficulties exist, the 
holding the chairs firmly to the sleeper, and holding the rails firmly 
in the chairs. The chair is fixed to the sleeper either by two spikes 
of iron, with a button-head, fitting the hole tightly, and about } in. 
in diameter, or by two trenails of oak 1} in. in diameter. If the 
iron spikes fit the holes tightly, there is a risk of splitting the chair 
in driving; if loosely or even tightly, rust gets in between the two 
surfaces, is rubbed off, fresh rust is formed, and so on till half the 
spike-head is worn away, and the chair shuffles backward and 
forward on the sleeper with great noise and wear, and also some 
risk. This evil is surmounted by using a } in. spike, with an elastic 
collar of iron or steel on a conical neck of a diameter fitted to a 


conical hole in the chair of the size made for the oak trenail. The 
— thus fits the collar and the collar fits the hole elasticallv, and 
there is no looseness whatever, and a blow which would split the 
chair if solid, will only tighten the collar without risk. And 
thus the risk and annoyance of oak trenails shearing off, is 
avoided. 

The rail is usually keyed into the chair by a wedge of oak about 6 in. 
long, 3 in. deep, and 2} in. wide. The rail springing up and down 
and sideways between the chairs, with the rolling loads, gradually 
wears and loosens this key, and the evil is aggravated im hot 
countries till it becomes a very serious nuisance. Iron keys as a 
substitute for wood in existing chairs are thus arranged :—A piece 
of common angle-iron } in. thick and 6 in. in length, with the edges 
rounded slightly (as rolled) to fit against the upper and lower 
internal angle of the rails, is made slightly hollow on the two faces at 
one end, so that a perfect taper is produced by a simple blow or 
pressure, without expense. A casting is applied to the jaw of the 
chair, forming a supplementary jaw, with a groove across the face 
to receive the back edge of the angle key. To provide against any 
want of accuracy a space of about 4 in. is left between the jaws and 
the supplementary jaw, and in this space is inserted a thin slip of 
tarred deal before driving the key. The two castings become thus 
cemented together and the key remains perfectly firm in its place. 
This system has been worked for several months on a curved incline of 
1 in 72, where brakes are used to 120 trains daily, and every key has 
been found to hold fast. Figs. 2 and 2a show this arrangement in 
section and side view. It is applicable to any existing line to 
replace wooden keys, 

A novel kind of rail, applicable as a tramway to streets or mineral 
districts, or for Indian or colonial purposes, is given below. 
A cast-iron square pipe or tube, } in. thick, is surmounted at the four 
angles with a rail surface for wheels to run on. The length of the 
tube is 3 ft., and the square is 4} in., each side internal diameter. 
The running surface is chilled. ‘These castings are connected by an 
internal sleeper of timber, of any convenient length, and they are 
thus, as it were, threaded on the timber. Where the joints occur, 
rails are constructed on the end edges to prevent them from chipping 
off. They are laid, when put together, in ballast, and bed so firmly, 
that there is no tendency to disturbance by rolling loads, and they 
need no tie-bars to connect the gauge. The rails bear elastically 
on the timber, and having four wearing faces, which may be re- 
versed, they will be very durable. Fig. 3 shows the section, and Fig. 
3a the longitudinal view. As all these plans are plain and obvious 
to common sense, they will speak for themselves to common 
sense engineers, whom we recommend to see and examine, and 
judge for themselves how far they are suited to differing circum- 
stances. 











MUIR’S DRIVING MOTION FOR FOOT-LATHES. 


Patent paTep 10TH Avaust, 1859. 
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Fic. 1 is anend elevation, and Fig. 2 a front view, of a foot-lathe, to 
which are applied the improvements of William Muir, of Manchester. 
a is the crank-shaft, which is furnished with two cranks } and c. 
These cranks are placed opposite each other, one at each end of the 
shaft a; the treadles dand e are fixed to the shafts f and g, the inner 
ends of which are supported in a bearing in the centre standard ha. 
To the outer extremity of the shaft f is fixed the lever A, and a 
similar lever i is fixed to the extremity of the shaft g; these levers 
support the pulleys A! and i, around which pass the chains A* and i2 
for communicating motion to the cranks 6 and c. Links may be 
substituted for the chains, if preferred. By this means, when the 
treadle d is being pressed down by the foot of the attendant, the 
other treadle e is rising, and vice versé; thus one treadle counter- 
balances the other, and as the power is applied to each side of the 
crank-shaft a, the motion is equalised. It is evident that a similar 
arrangement of treadles and cranks may be applied to any other 
machine to be worked by treadles. 





R. AND G. HEATON’S COINING MACHINERY. 
PATENT DATED 11TH AvuGust, 1859, 


Tuts invention, by Ralph Heaton and George Heaton, of Birming- 
ham, consists, firstly, of the method described and illustrated in 
Figs. 1 and 2, of feeding blanks into marking or milling machines 
used in making coins. 

Fig. 1 is a side elevation, and Fig. 2 is a plan of a portion of the same. 
a is a trough or channel, in which the blanks to be operated upon are 
placed. The channel a is so inclined to the horizon that the weight 
of the blanks } causes them to slide down the channel a, when they 
are at liberty to move, and the pressure of the column of blanks 
maintains the lowest one in a vertical position against the vertical 
plate c. A leverd, turning on a centre at e, and made to rise and 
fall by the cam / on the driving shaft g, carries at its end a plate or 
feeder h. The plate or feeder 4 is rounded at its end, and is of a 
thickness about equal *> that of the blanks to be fed into the 
machine. As the feeder h rises and falls by the motion of the lever d, 
its lower edge strikes at each descent upon the lowest of the blanks d, 
and pushing the blank before it carries it from the column of blanks 
into that a of the machine where the marking or milling is 
effected. When the feeder A has been raised into the position repre- 
sented in Fig. 1, the pressure of the column of blanks 4 brings the 
lowest blank under the end of the feeder A, and the descent of the 
feeder pushes the blank before it in the manner already described. 
The descent of the lever d and feeder h is effected by their own 
weight, and the pressure of the spring i. The fuel end of the 
Spring ¢ is secured to the axis e at the back of the lever d, as best 
seen in Fig. 2, the free end of the spring i pas upon the free end 
of the leverd. The marking or milling of the blank is effected in 
the curved channel &, by machinery for marking or milling of the 
kind ordinarily used for like purposes. The machine, Figs. 1 and 2, is 
usually made double, that is to say, parts similar to those described 








and represented are situated at either end of the axis g, so that 
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blanks are fed into and marked or milled at opposite sides of the 
machine. 

The second part of the invention consists in working the upper or 
movable die of coining machines by means of mechanism situated 
below the level of the dies. This mechanism resembles in all 
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essential respects the mechanism ordinarily employed, but instead or 
being placed over the dies, it is inverted and placed underneath the 
dies. Motion is transmitted from this mechanism to the upper die 





by means of two vertical connecting-rods z, 2%, Fig. 8, working in 
collars 1, 2, in Fig. 56. A cross-piece carrying the upper die is 
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to the connecting-rods z, 2%, and the cross-piece and die are raised 
and lowered by the motion of the connecting-rods z, 2*. By placing 
the mechanism which actuates the upper die underneath the dies, 
the several parts on and near the bed of the machine are more 
accessible and more easily adjusted and repaired than when the 
mechanism is placed above the dies. P 

The third part of the invention consists of the machinery repre- 
sented in Figs. 3, 4, 5, 6,7 and 8 for effecting the raising of the 
lower die of coining machines after the coin has been struck; Fig. 3 
is a plan of a portion of a coining machine to which this part of the 
invention is applied; Fig. 4 is an elevation; Fig. 5 a vertical 
section; and Figs. 6, 7, and 8, are separate parts of the same. The 
lower die / is supported on two rings m and n, the opposed faces of 
which are provided with inclines, so that, by partially rotating either 
one of the rings, the other remaining a the upper ring 
may be made to rise and fall, and with it the lower die 1; Fig. 7 
represents the lower ring m in plan, together with the lever o, by 
which its motion is effected. ‘The parts marked m? are the summits 
of the several inclines on the ring, and the parts marked m* are the 
bottoms of the inclines. The figure of the under side of the upper 
ring » is the exact counterpart of the upper side of the ring m. 
The ring m turns upon a collar p, shown separately in Fig. 8, fixed in 
the bed of the machine, and the descent of the die / is secured by the 
springs q, Fig. 6, in which the plate carrying the feeding mechanism 
hereinafter described is removed. The lever o is worked from the 
main shaft of the machine by any convenient mechanism. When 
the ring m is turned so as to cause its inclines to advance under 
the inclines of the ring n, the ring n rises, and with it the die J, and 
the coin resting upon the die / is raised to the level of the collar r, 
the coin is removed and another blank fed into the machine by 
means of the mechanism which constitutes the fourth and last part 
of the invention. ‘The feeder, constituting this part of the invention, 
consists of a bar of metal s, Figs. 3 and 4, sliding in a dovetail in the 
plate ¢t. The sliding motion of the bar s is etlected by the lever u, to 
which a reciprocating motion is given by the main shaft of the ma- 
chine or by the screw, when the feeder is applied to a screw-press, ‘To 
the bar s a plate v is tixed, which plate v is carried by the motion of 
the bar s underneath the hopper w containing the blanks, and over the 
collar r, to the level of which the bottom die /is raised after the 
blank has been struck. As the plate v advances over the collar r, it 

ushes before it the raised coin, and causes it to fall down the 
incline x, into a receptacle placed to receive it. In that part of 
the plate v, represented in Fig. 3, under the hopper w, a hole is cut of 
a sufficient size to receive one of the blanks to be fed into the 
machine, and as that part of the plate comes under the hopper w, the 
lowest blank of the column of blanks in the hopper w drops into 
the hole. As the plate v advances over the collar r, it pushes 
before it the coin which has been struck and raised to the level of 
the collar r,in the manner already described, and the die / descend- 
ing, the plate v, in its return motion over the collar r, brings the 
blank which it received from the hopper w immediately over the 
diel. The blank falls from the hole in the plate v upon the die 4 
and is struck in the usual manner. As the hole in the plate v is 
again brought under the hopper w, another blank falls into it which, 
by the motion of the plate v, is fed into the machine in the manner 
last described. 











New River Boar ror tuk CLype.—A new Clyde passenger- 
boat, the Juno, bas been lately launched from the yard of Messrs. 
Tod and M‘Gregor. ‘Ihe Juno is 190 ft. long on the keel, 200 ft. 
over all, 19 ft. beam, and will be propelled by direct-acting engines 
of 110-horse power. 

New Axnricia Gas ror Ligutina.—The obnoxious monopoly 
of the gas companies is likely to meet with a corrective agent in 
superheated steam, which, being charged with coal-tar, produces 
with marvellous rapidity and at an excessively low price, any 
quantity of very rich gas for lighting. Careful analysis has shown 
it to be composed of free oxygen, 18; oxide of carbon, 3; carbonic 
acid, 5°8; bi-carburetted hydrogen, 17°38; and proto carburetted 
hydrogen, 71:9. Compared with ordinary coal-gas, this artilicial gas 
is found to contain nearly one-half less oxide of carbon, and twice 
as much bi-carburetted hydrogen ; its intrinsic value is, therefore, 
twice as great. Besides, its composition proves that it is a very per- 
manent mixture or combination, which remains intact for any 
distance it may be conducted. After being kept for tive months in 
gasometers, it exhibited no change, and left no deposit. A generator 
capable of furnishing in four hours the gas necessary to light a city 
of thirty thousand souls, and to supply three thousand burners, is 
now in course of construction, so that its practical utility will soon be 
fairly tested. ‘The entire absence of sulphuretted hydrogen in ths 
gas is not the least of its recommendations to careful trial.—Phowo- 
graphic News. 

florse Power or Bevrs.—Mr. William Barbour, Superintendent 
of the Mechanical department of the Pacitic Mills, at Lawrence, 
Massachusetts, U.S, sends the following table of the horse power of 
belts to the Scientific American :— 
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Inch, Inches. Iuches, Inches. Inches. | Inches. 
feet per | ° r : 
minute, . a | 8 4 | . 

h 4 *22 "26 
10 36 | “45 "65 
15 oS “68 83 
20 Ts “92 ‘lll 
ws 92 “116 138 
30 ‘lll ‘158 166 
od 128 “162 194 
40 147 “1s4 222 
45 166 “208 250 
60 184 "231 27 
7 277 “B47 417 
100 371 “463 61 
200 “742 1031 1113 
300 11:3 1302 1071 
400 1-485 1 sve 2°227 
600 1-356 2°321 2795 
600 2-227 2°796 3°345 
700 2008 3-248 3°9U38 
20 2971 $713 4406 
200 3°332 4177 5013 
1,000 ‘785 37ul 4642 5531 
1,100 “126 4085 | 5106 6127 
1,200 z 4456 | 5581 6655 
150 ual: 6 4249 | 6035 | 7242 
1,400 , *OUs 3°3t 5198 6495 77s 
1,500 ° 78 , 567: | 6963 8356 
1,600 14386 2-971 | 4456 5°942 7427 sv15 
1,700 1577 3°160 4°735 6-313 | 7892 9471 
1,800 1671 3°332 5013 6685 8 856 10027 
1,900 1763 3°527 §°292 7056 S821 10°S70 
2,000 1366 3713 | 697 7427) | «ges | 11-130 
2,100 1-943 BB9S | 5848 7098 | 9743 | 11-680 
2°20 2-042 4055 G12 s171_ | 10-213 2 250 
2,300 2°135 4271 | 6402 85i2 | s«:10°670 12310 
2,400 2°227 4456 | 6°85 8913 | 11130 | 13-160 
2,500 2321 4642 6063 9285 11-600 13-940 
2,600 2412 4°007 7242 9656 12-60 14°470 
2,700 2°06 6013 | 7621 10027 12°580 15°030 
2,800 2598 5°198 7798 10 :398 12°9380 15 480 
2,900 2642 5385 | 8Ul7 10°760 18 450 16°150 
3,000 2785 5571 |) 8356 11130 13°920 16710 
3,200 3.72 @372 | OS44 12744 15°916 ly'lid 
3,400 S*2u4 60238 | g's92 13°056 16120 1. ‘730 
3,600 3304 | GBB | 10482 13 976 17°370 2-Tou 
3,800 Seis | T4as | 11006 | 14896 18644 | 227190 
4,000 | S840 78x0 | 11°630 


16680) =| «19°620 | 23-360 





The sums in the columns beneath the figures 1, 2, 3, 4, 5, 6 (in the 
first horizontal line) indicate the horse-powers (in decimals) of belts 
of those widths, when running at the respective velocities stated in 
the first column. Ezampie—A 6-in, belt, running 2,200 revolutions 
per minute, gives 12} horse-power. Mr. Barbour strongly recom- 
mends that all belts above 12 in. in width be made double, as they 
Will carry 50 per cent. more power, with less decay, if properly made, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





A DISCOVERY IN IRON METALLURGY, 


Str,—In this age of progress, when it is rather difficult to keep pace 
with the rapid march of discovery, it may appear to be presumption 
in the writer to attempt to throw some light upon certain phenomena 
in iron metallurgy, which have been for a couple of centuries in- 
volved in the most profound mystery. I shall, however, detail cir- 
cumstances which my theoretical and practical deductions have led 
me to consider as of some importance to the present and to the future 
of the science of iron and steel manufacture. For more than a 
century past, chemists and ironmasters have been taxing their 
ingenuity in order to account for the extraordinary excellence of 
the bar-iron produced at the Swedish forges, and more especially at 
those of the Danemora district. All that is known at this day re- 
specting the mysterious excellence of these irons is this, namely, 
that the best Danemora bars alone are fit for converting into the 
finest descriptions of steel, and that they are worth at from £20 to 
£34 per ton, delivered at Hull. Why this is so, and why no other 
bar-iron possesses such a degree of intrinsic excellence, is a problem 
which ha. ever set at nought the genius of the most able chemists, 
and the searching inquiries of the practical metallurgist. 

Count F. Le Play, in his treatise upon the manufacture of steel, has 
stated that the most eminent chemists in Europe have exhausted their 
skill in analysis, and their utmost ingenuity in vain attempts to solve 
this mystery; a mystery, he says, so profound, that it is mere folly 
and conceit in any man to attempt to elucidate it, and to account for 
the inexplicable excellence of these so-called pure charcoal irons 
Many years ago J read these remarks of Le Play’s, and having some 
previous knowledge both of iron and steel, and considering that some 
reason must exist, I quietly resolved not to conjecture or build 
theories respecting this matter, but to look to facts, and make ali 
my deductions from them. I found, on reflection, that there were 
many places which for centuries had been remarkable for the excel- 
lence of their steel and steel iron, namely, the Wootz ore district, in 
India, the Damascus blade district, the island of Elba, the mines of 
Count Demidofi, the mines of Nova Scotia, and, nearer home, the 
districts of Furness and Cleator, and the Forest of Dean. Some of 
these districts had been celebrated for ages for the steel manu- 
factured by the most primitive processes from the iron ore. The 
steel manufactured from the Wootz ore of India was, some years ago, 
proved to be superior to that made from the best Danemora 
iron. I felt certain that there must exist some link, to the 
existence of which, in each kind of ore, the excellence of the iron or 
steel produced from each was due. The analysis of these ores availed 
me nothing. Oxide of iron, silica, and manganese, with traces of 
aluminium, phosphorus, -ulphur, and insoluble residua, were the 
only components which seemed to make up the bulk of ali these 
iron ores. Some chemists held that manganese was the key to the 
mystery; another maintained that it was phosphorus. Silica, and 
-ven sulphur and arsenic, have been enlisted into the service of the 
unreasoning investigators; and many years ago selenium was an- 
nounced as the cause of the unexplained excellence of Danemora 
iron. In the year 1794 my father, the late Mr. David Mushet, 
discovered in the hearth of a biast furnace, in which magnetic Nor- 
wegian ore had been smelted, some bri liant coppery-colou ed 
crystals, which the Abbé Hauy pronounced to be an igneous sul- 
pliuret of iron. ‘These crystals were afterwards found to be a com- 
pound of titanium, and they are, as Iam informed upon very good 
authority, the amide of titanium. Be this as it may, they contained 
titanium, and that titanium must have been derived from the ore 
smelted in the blast furnace. Similar crystals were subsequently 
found in the hearths of other furnaces, and in the greatest abundance 
in the Cleator and Forest of Dean districts, both celebrated for their 
iron, and the steel made from it. Now, as all the recognised ingre- 
dients of the ores of these districts were common also to the ores of 
other districts whose iron and steel were not in any way remarkable 
for excellence, it occurred to me that the unrecognised ingredient 
titanium might possibly be the true key to the profound mystery 
which had so long defied the efforts of chemists and practical men to 
unravel. I immediately procured some ores of titanium, for the 
purpose of experiment, and which ores I found, however, were all 
but unobtainable, so that I had to pay 16s. per ounce for some rutile, 
and 5s. per ounce for ilmenite. L was assured also that 1 must 
hever expect to procure these ores in quantities beyond a few pounds 
weight at the most, as they were almost the rarest of minerals. But 
I went to work, and by alloying small quantities of titanium with 
iron and steel I obtained surpris.ng results, which at once convinced 
me that I was u on the right track atlast. I now had the iron ores of 
the districts | have named carefully examined for titanium, and I 
found that all of them contained titanic acid, and that whichever 
ore most abounded in titanic acid, the iron and steel produced from 
that ore was the most celebrated and valuable. In reducing like- 
wise the ores of iron and titanium | found that a peculiar slag, or 
scoria, was always obtained, and of such a remarkable character 
that it was impossible, when once seen, ever to mistake it for any 
other kind of iron slag; and from the colour and appearance of this 
slag I could at length, by experience, determine with tolerable 
accuracy the percentage of titanium, and therefore of titanic acid, 
in any given specimen of titanium ore or titaniferous iron ore, And 
now the whole mystery of the Danemora iron was at once elucidated, 
and its explanation is this—the magnetic iron ore from which the 
Danemora iron is prepared contains a larger percentage of _ titanic 
acid than other ores from which the inferior brands of Swedish iron 
are obtained, and the bar-iron obtained is therefore more largely 
alloyed with titanium. : 

Moreover, as titanium is perhaps the most difficult to fuse of all 
the metals, its alloy with bar-iron requires a higher temperature for 
its fusion than that required for the fusion of bar-iron destitute of 
such an alloy, and it is well known that the best Danemora iron, in 
the state of iron, is more ditflicult to welt than any other charcoal 
bar-iron. It has also been observed by the steel trade that steel 
irons which require “ much melting,” ie which are ditlicult to melt, 
yield cast-steel possessing great * body,” @ e. powers of endurance 
When made into a tool. If any chemist will be at the pains of 
analysing the steel irons used in Sheileld, and seek especially for 
their percentage of titanium, he will ind that their market value 
is in exact proportion to the percentage of titanium they 
respectively contain. ; 

It will, [ am aware, be objected that chemists have as yet detected 
no titanium in these irons. I grant this, and I will explain why it 
has been so. Chemists confound the titanic and silicic acids one with 
the other, and, besides this, the insoluble residuum is likewise a form 
or compound of titanium. 1 will cite a case in point which com- 
pletely contirms and proves my position. An extraordinary magnetic 
iron sand was brought to England from a volcanic district in the 
South Seas. Some of this ore was sent to me, and I perceived at 
once that it was an ore of titanium. On testing it by my processes, 
1 found that it must contain at least 8 or 10 per cent. of titanic acid. 
I received at the same time an elaborate analysis of this ore, per- 
formed by an able chemist who read a paper on the subject before 
the Chemical Society, and which analysis gave not a trace of titanic 
acid. Subsequently I found that another chemist had fully con- 
tirmed my experiments by nding over # per cent. of titanic acid in 
this iron ore. It appears, then, that the retined analysis of the best 
chemists is sometimes lamentably at fault, and somewhat behind the 
practical experience of a plain unpretending individual who has been 
pretty freely criticised by these learned chemists, who think them- 
selves infallible, and who think that iron and steel are regulated in 
their qualities by certain rules laid down by these analysts, rules 
which it is sacrilege to doubt or dispute the accuracy of. 

The excellency, then, of this extraordinary magnetic iron sand is 
due, first, to its large percentage of titanic acid, and, secondly, to its 
freedom trom impure earthy mixture, which more or less deteriorates 

quality of all iron ores, Whether titauiferous or not. T have from 





this ore manufactured steel of surpassing excellence; samples of 
which are in the hands of the fortunate owner of the deposit, the 
value of which for steel and ironmaking is incalculable. The analo 
between this ore and that of Danemora has already been observed 
by parties acquainted with the manufacture of Swedish iron; but 
the explanation of the similarity was reserved for me to give. Until 
my discoveries upon this subject, titanium has only been alluded to 
as a pernicious ingredient in iron ores or iron, causing redshort- 
ness, &c. One chemist alone has remarked that titanium in small 
quantities does not appear to affect the quality of iron injuriously, 
and this remark I find in an almost obsolete French work on 
chemistry. The celebrated Damascus blades are made from iron 
reduced from a highly titaniferous iron ore. The Wootz ore of 
India is more titaniferous than that of Danemora. The Elba iron 
ore is moderately titaniferous, and so also is the Brush iron ore of 
the Forest of Dean. Iron alloyed with titanium possesses a degree 
of body and durability unknown in ordinary bar-iron of good 
quality. First-rate steel can only be made from iron containing 
titanium. There is a spurious, ductile, and easily workable stee] 
which owes its usefulness to the presence of manganese ; but between 
which and the titanic steel there exists as wide a difference, in point 
of excellence, as there is between common hot-blast Scotch pig-iron 
and the best Shropshire or Blaenavon cold-blast iron. 

This difference is well known to the Shellield trade. Titanium 
steel has “body.” Manganese steel has little or none; but it is 
ductile and hardens well, and is cheap besides, and can be applied to 
inferior purposes. Not that the Shettield steel makers ever dreamed 
about titanium; but what they call “ body” is in intelligible lan- 
guage rendered correctly by the term titanium; and to the fact of 
this metal existing in alloy with Danemora and other Swedish bar- 
irons to the extent of from one quarter per cent. to ubout one or 
one and a half per cent., is mainly due the rise, progress, and pre- 
sent prosperity of Shettield and its manufacturers. 

When pure grey cast-iron is alloyed with titanium in certain pro- 
portions, it may, when cast into ingots, be drawn into bars of great 
strength and tenacity. I have thus drawn an ingot of grey cast- 
iron 3 in. square into bars 4 in. square, and pertectly sound. A 
specimen of one of these forged grey cast-iron bars I some time ago 
forwarded to the oitice of Tue Excincer. The specitic gravity of 
titanium has been most erroneously assigned by chemists as 5:3. It 
is in reality a metal somewhat heavier than iron, and that steel 
which contains a large alloy of titanium is consequently found to 
have a higher specitic gravity than other steel. It may be objected 
that small proportions of titanium, in alloy with iron, cannot pro- 
duce a marked eilect. To this I reply that with one-half per cent. 
of carbon, and under that proportion, are produced nearly all the 
marketable varieties of bar-iron and steel with which we are 
familiar, and it is also certain that one half per cent of phosphorus 
renders bar-iron crystalline, and one-half per cent. of sulphur 
occasions redshortness ; therefore that so smail a quantity as one- 
half per cent. of titanium shocld constitute the excellence of steel 
iron is not at all an anomaly. Magnetic iron ores always contain 
some titanic acid, and such is its ellicacy in improving the quality of 
iron, that the most impure magnetic ores, abounding with pyrites, 
neverth.less, yield iron of a superior class. If the iron used 
in the manufacture of rails was prepared from pig-iron, smelted from 
ordinary iron ores, with the addition of a tenth part of titanium, 
or even one-twentieth, the rails thus manufactured would be at the 
least four times more durable than they are found to be under the 
present processes of manufacture. This is only one of the many 
unportant results which the discovery of the etiects of an alloy of 
titanium upon iron will lead to. ‘The deposit of titanium ore of 
the iserine variety, to which I have alluded, extends twenty miles in 
leugth by half a mile in breadth, and has no bottom at four yards in 
depth. It is all of one uniform quaiity, in the state of iron sand, so 
minutely divided, that of half a ton which I have had, the whole of 
it readily passes through the meshes of a sieve of 3,6UU holes to the 
square inch—that is to say, the largest grains are not so much as 
one 3,6u0th part of an inch in diameter. Irom my experiments 
with iserine heated and immersed in water, I am of opinion that the 
whole of this extraordinary deposit of iron sand has been, when at 
an intense temperature, suddenly quenched in water. It probably 
existed in the interior of a volcano, into which at some epoch an 
irruption of the sea has taken place, and the sand has been thrown 
out by the force of the explosion which must have ensued. The 
region is volcanic, and there are lofty extinct volcanoes near the 
locality of the deposit. 

Reckoning 30 cwt. per cubic yard as the weight of this sand, the 
number of tons the area already ascertained of this deposit will 
amount to 185,856,00U tons, a quantity sutticient to furnish a supply 
for all the furnaces in England with ore for twenty-tive years. 

Coleford, March 2ist, 1860. Rosexr Musuer. 





RAILWAY BRIDGES, 


Str,—Referring to your recent article on the construction of iron 
girders, and the letter of A. Alexander, Canada works, Lirkenhead, 
entering upon a comparison of the Victoria tubes and the girders of 
the Boyne Viaduct, I beg to call the attention of your readers to 
the enclosed letter upon the subject, addressed four years ago to the 
editor of the Civil Engineer and Architect’s Journal, in reply to the 
report of the late Mr. Stephenson to the directors of the Canadian 
Trunk Railway, and which gives the weights and strength of their 
beams. JAMES MARTON. 
Dundalk, March 20th, 1860. 


ON THE COMPARATIVE SIRENGTH OF LATTICE AND TUBE 
BRIDGES, 
(70 the Editor of the Civil Engineer and Architect's Journal.) 


Sir,—In your number for this month (p. 101), you have alluded 
to the important report upon the Victoria Bridge, lately presented 
by Mr. Stephenson to the directors of the Canadian ‘1 runk Rail- 
way. I hope it may be your intention to give that report in full, 
giving as it does in detail the reasons which influenced Mr. 
Stephenson in coming to the conclusions he has arrived at with 
respect to that gigantic work. The document is one which cannot 
fail to interest the profession generally, although some may 
venture, as I do, to take exception to one or more of the positions 
laid down. Individually, I am warranted in doing so, a3 my 
paper on the subject of lattice bridges laid before the Institution 
last session is especially controverted; and I venture to call the 
attention of the profession not so much to arguments on the 
comparative advantages of the lattice and tube systems, as to facts, 
inasmuch as {some of the facts respecting the boyne Viaduct are, 
however unintentionally, seriously misstated. Mr. Stephenson 
institutes a lengthened comparison between the centre span of the 
Boyne Viaduct, which is 264 ft. between its supports, and the 242 ft. 
spans of the Victoria. He says—I quote from the “* Canadian _ 
way and Steamboat Guide,” for January—* Let me compare i, 2 
Boyne trellis bridge, held by some to be the most economical, wit 
the present Victoria Bridge. ‘The Boyne Bridge has three aoe, Se 
centre one being 264 ft., and the height is 22} ft.; it is constructe 
for a double line of way, and is 24 ft. wide. The total load including 
the beam itself, the rolling load at 2 tons per foot, and platform, 
rails, &c., amount to 98) tons uniformly distributed. The bridge : 
constructed upon the principle of continuous beam, a term whic 
signities that it is not allowed to take a natural deflection due to - 
but being tied over the piers to the other girders the —— 
span is shortened to 174 ft.—in fact, the principle changes ~ 
spans into five spans. Now, the effective area given for rn 7 
in the centre span is — a gives A aa for the 17 

f nearly 6 tons to the inch in compression. ee 
"ion, Sir, 4 this last sentence is a statement that the eres 
of the top of the Boyne Viaduct at centre is 115} in., w - oan 
fact is, it is 227 in., or 113} in. in each of the beams, “es =e 
when the span is 174 ft. is, instcad of 6 tons ne 2 per 
inch. The drawings I hed to the Institution, with my papeT 
give Mr. Stephenson the areas of each beam. Again, the 
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of continuity he estimates at reducing the spans to 174 ft.: this is 
quite erroneous also, inasmuch as, when the centre span alone is 
loaded, the centre beam is about 210 ft., and this gives the maxi- 
mum strain to the top and bottom at centre, which strains are then 
4 tons of compression on the top, and 5 tons of tension on the 
effective area of the bottom; and these are exactly what Mr. 
Stephenson claims to be the strains in the Victoria. We have thus, 
in the first place, the fact that the strain on the Boyne girders is less 
than one-half what Mr. Stephenson makes it, and we have the error 
of the length of beam, from which he deduces another erroneous 
conclusion, as follows :—‘* Let the Boyne Bridge be supposed to have 
sufficient area in its top to resist 4 tons per inch (the proper practical 
strain), and let the spans be not continuous; it will be found by cal- 
culation that the area required at the top will be 364 in., instead of 
113} in., and the weight of the span would be found by calculation 
to come but little short of 600 tons, whereas it is now 368 tons. And 
if we suppose the Victoria tube to carry a double line of way and 
24 ft. wide, with a depth of 224 ft., even if we double the size in 
quantity, the whole amount of weight will be certainly very little 
more than 500 tons for 242 ft. span.” 

Here Mr. Stephenson, again going on his former mistake, says :— 
“Let the Boyne Bridge be supposed to have sufficient area in its 
top to resist 4 tons per inch ;” the fact being, that the area is such 
that the strain under the maximum load is 4 tons per inch exactly; 
next, he calculates the area required at centre at the top, on the 
supposition that the spans were not continuous ; and though the 
error here is small, even in this simple matter, whoever made out 
these details for Mr. Stephenson, is astray. Calculating on his own 
data, 


SS GPRD «+ a. oe 6s ce bo co OO. 
W=uniformload ews oe = 980 tons, 
h = depth of beam os se 00 = 224 feet. 
S$ = compressive strain .. .. « = 4 tons per inch. 
A = required area at top in inches. 
A =- Wh = 359} inches, instead of 364. 
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To ascertain the weight of a single span of 264 ft., similar to the 
Boyne centre span, we have the sides the same as they are for the 
continuous beam ; the roadway beams the same; the pillars at ends 
the same. The only difference is in the top and bottom chords, and 
these will be for a single span largely increased at centre, and much 
diminished at the ends. The present weights of centre span of 
Boyne Viaduct are as follows:— 

Top chords  .. ss «se «oe «+ 8 ee ee 105°5 tons, 

OS a ee oo IOS aw 

Lattice sides, tension-beams, and compression- 

ns oo es ss oc oo «6 oo oo GD 

Top cross-beams overhead .. «+ «os oe os . 

Roadway beams .. .. «2 oc oo oe 46°1 

Horizontal bracing, top and bottom .. -- 109 ,, 

Pillars over piers, stays, stiffening pieces, &c. 243 ,, 

386°0 

of which 24 tons is packing. Now, the fop chord is at present 
227 in. area at centre, it comes down to 137 in. near the ordinary 
points of inflection, and increases then to the piers between centre 
and side spans, where it is a maximum and is 265°2 in. 

If the beam was not continuous, the centre area would be 360 in. ; 
the end area at piers might practically be about 100 in., and inter- 
mediately it would be as the rectangle of the segments. The total 
material required would thus not exceed that actually used; the 
only advantage of the continuity (in consequence of the large pass- 
ing load) being the decreased deflection and greater uniformity of 
section, it does not decrease the weight for this span at all, and 
therefore we must estimate the weight for a single span of 264 ft., the 
same as that erected. 

We have, then, the Victoria design for a double line, 24 ft. wide 
and 22} ft. high, according to Mr. Stephenson’s statement, over 
500 tons for 242 ft. span; and the Boyne, for a double line, 24 ft. 
wide, 22} ft. high, and 264 ft. span, 386 tons—this 386 tons being a 
fact. Nor does even this comparison fully show the advantage on 
the side of the lattice, for the weights for such bridges will increase 
in a ratio above the square of the span; and if Mr. Stephenson’s 
span be increased from 242 ft. to 264 ft., the weight inereased as the 
— will, instead of 500 tons, be 595 tons. The comparison is 

en— 

Victoria Bridge, design .. .. .. « e+ + 595 tons, 
eye GARG, GR es ac os ce os cs os OD 





I will quite concede to Mr. Stephenson that so great a difference is 
not solely in the sides, but I believe it to be incidental to tubes to 
have a considerable waste of material in a great portion of the top 
and bottom as well as in the sides, inasmuch as the tube, even when 
least strained, must have at least quarter-inch plates with covers all 
across the top and “all across the bottom, which give for certain 
portions a great waste of material. 

Mr. Stephenson gives the deflections under testing load. 

Of Newark Dyke Bridge oo oe oe ce Fi, 

Boyne Bridge ar ae ae oe -- 19in. 

Victoria, calculated oo 0s ce co co co co BG is, 
And he again refers to his former erroneous supposition, that the 
span of the Boyne was under this test 174 ft. in effect ; the fact is it 
was really, in effect, under that testing load, a span of 216 ft., sus- 
pended from two overhanging beams of 27 ft. each; and the deflec- 
tion of the overhanging beam, added to that of the centre beam of 
210 ft., was 1°9 in. The deflection calculated for the Victoria is 
about the same proportion. 

So far as to facts ; and here I would close, unwilling to enter in a 
letter on so large a subject as a general discussion of the theory of 
the matter, but I must call attention to one point which is assumed 
by Mr. Stephenson as undisputed. “One thing,” he says, “is cer- 
tain, that the sides of all these trellis bridges are useless, except for 
the purpose of connecting the top and bottom, and keeping them in 
their proper position. They depend upon their connection with the 
top and bottom for their own snpport ; and since they could not 
sustain their shape, but collapsed immediately they were discon- 
nected from these top and bottom members, it is evident that they 
add to the strain upon them, and conse uently, to that extent, reduce 
the ultimate Strength of the beams. Now, Sir, the argument is 
this :—The sides of a trellis beam are not themselves beams, and 
therefore useless. Did it not strike Mr. Stephenson that the same 
argument would prove that there was no strength in either top or 
bottom ? What would become of the top and bottom, if the sides 
Were disconnected? Would they not “ collapse?” And the argu- 
ge from this, similar to Mr. Stephenson’s, would be, therefore, the 
= a do not add any strength, or anything but strain to 

The truth is, simply, that top, bottom, and sides form one beam; 
they are members of the one body, and each is as necessary for its 
office as any other member. Our duty is to apportion to each its 
proper form and functions ; and I believe ere long it will be admitted 
that we do this best when we confine all the horizontal strains to a 
top and bottom chord at a maximum distance from each other, and 
make the vertical portion simply carry, in the most economical 
manner, the diagonal strains of compression and tension between 
these chords, at an angle of 45 deg. to the horizon, and at right 
— with each other. 

have thought it necessary thus publicly to call attention to the 
Statements made respecting the Boyne Viaduct. I do not for a 
moment suppose Mr, Stephenson has willingly misstated, and I 
would fain hope he will not allow the matter to remain’ uncor- 
rected before the public, - his name attached to it. 
am, Sir, your obedient servant 
Dundalk, March 19th, 1856. ai JAMES Barton. 
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GOVERNMENT STEAM-TUG FOR INDIAN 
RIVERS. 
Designed by T. B. Winter, Esq., M.I.C.E.— Built by Messrs. 
Larrp, Sons, and Co., Birkenhead. 

Wirn a view to the effective development of the navigation of 
Indian rivers a Commission was appointed in 1857 to visit the 
principal European rivers for the purpose, collecting information as 
to the class of steamboat best adapted to shallow waters. The Com- 
mission consisted of Major (now Colonel) Crawford, of the Indian 
engineers, Captain Balfour, of the Indian navy, and T. B. 
Winter, Esq., M.L.C.E. Having thoroughly investigated their subject 
the Commission recommended the adoption of vessels of 
character, which may be designated “ Spoon-ended,” from their 
tapering carved form, and the absence of keel, cutwater, or any 
other projecting surface. Scheoeeney to the reception of the 
report by the Council of India, Mr. T. B. Winter, the engineer 
member of the Commission, was officially directed to prepare detailed 
plans and specifications for building these Government tug-boats. 

The illustration represents the first specimen of these vessels, 
recently launched from the yard of Messrs. Laird, Sons, and Co., 
Birkenhead, and intended to be used in towing barges upon the 
river Ganges. 

The principal object in view has been to obtain excessively light 
draught, combined with great strength and suflicient power to 
overcome the rapid currents of Indian rivers which frequently 
run above five miles per hour. The engineer may be said to have 
succeeded in poising the vessel lightly as a cork upon the water, 
seeing that although she exceeds 230 ft. in length her draught is only 
2 ft. with her engines and boilers, fuel and cargo aboard. This has 
been effected by the almost exclusive adoption of puddled steel, 
manufactured by the Mersey Steel and [ron Company, in the con- 
struction of her hull, in lieu of the iron ordinarily used in ship- 
building. In such rapidly flowing rivers, abounding in cross currents, 
as are met with in India, great facility for steering becomes indis- 
pensable, for, should a vessel of this length not be thoroughly under 
control, she risks beitig run on some of the numerous maw Pome nf 
and probably remaining there immovable for many weeks. To pro- 
vide against any such-mishap very large rudders have usually been 
adopted, but these frequently t disabled by ing in contact 
with the banks when swinging round the numerous sharp bends. 
Moreover, when towing barges, should the tug steamer get foul of 
any obstacle ahead, the barge immediately behind is liable to run 
into the rudder, and considerable damage result from the collision. 
Precaution has been taken to obviate the possibility of any such 
mishap in connection with the present vessel by the adoption of anovel 
description of steering apparatus patented by Mr. A. Chaplin, of 
Glasgow, and somewhat resembling rising keels in principle, but set at 
an angle which experience has proved to be the most etlective. These 
blades are each hinged in the vessel, and are so arranged that while one 
is lowered into the water the other rises out of it, and when they are 
at half stroke both are within the boat. Thus, when the starboard 
blade is down, the port blade is inboard, and vice versd; and when 
in a position equivalent to an ordinary rudder amidships, both blades 
are inboard. By this arrangement the whole steering apparatus is 
contained within the ship’s own length, and, consequently, there is no 
rudder to “come to grief,” under the circumstances pointed out 
above. Both ends of the steamer are titted with these blades, which 
can be worked either conjointly or separately, and were found at the 
recent trial of the steamer to exercise the most perfect command 
over the vessel. The cabins, placed above the decks, are composed 
of Venetian pannelling; and for the purpose of securing perfect ven- 
tilation, fresh air is constantly supplied therein, by means of a fan 
driven by steam power. The vessel is titted at each end with one of 
Brown’s patent capstans, and is provided with remarkably heavy 
anchors and other ground tackle. 

The following are the principal dimensions of the steamer, which 
it is not intended to use as a passenger boat, but as a tug for the 
purpose of towing passengers and goods in barges: — 








Length on 2-ft. water-line .. .. «. oe «+ «+ 220 ft, 
Length overall .. 5 sc oo 02 of cv oo Sp 
Beam ‘moulded) es «o> se se Ow We 
Depth (moulded)... . Ss 


Depth to top of fore and aft arch-girders .. .. .. 14,, 
Draught of water.. .. .. é 

Displacement at 2-ft. draught .. .. .. 
Displacement per inch at 2-ft. draught... 
Engines (nominal so 6 00 06 
Engines (effective) ne -— os ee Os -» 404 ~,, 


ee 08 oe ee co Boy 





In order to secure the requisite strength, two arch-girders have 
been introduced in the construction of the vessel, running fore and 
aft, and rising to a height of 14 ft. These resemble in principle the 
girders by which the American river steamers have so long been 
successfully strengthened, but are much lighter in appearance from 
being made of steel. The American boats frequently draw about 
5 ft. or 6 ft. of water, but, 2 ft. being the limit assigned, it must be 
admitted that in the present instance Mr. Winter has had to contend 
with, and has successfully surmounted, considerable difficulty. 

The engines, which have been so arranged that either paddle-wheel 
can be worked quite distinctly from the other—thus enabling the 
vessel to be steered by her wheels alone in the event of any derange- 
ment occurring to the steering gear—are a pair of horizontal 
cylinders, 38} in. diameter and 6 ft. stroke, working about 25 strokes 
per minute, the diameter of the paddle-wheels being 21 ft. In order 
that the engines may be under the most perfect control in those 
frequent emergencies attending the navigation of the Indian rivers, 
they have been constructed to drive the paddle-wheels only, the air- 
pump, feed and bilge-pumps, &c., being driven by separate donkey 
engines—an arrangement which has been practically found to atlord 
greater working facilities than the ordinary plan of doing all the 
work of a vessel by the one pair of engines. This principle is being 
adopted on board the four new Atlantic steamers now in course of 
construction for the Galway Mail Packet Service. 

The boilers are tubular, having in the aggregate about 3,000 
square ft. of heating or evaporative surface, and about 140 ft. of 
furnace area. The comparatively large proportion of fire surface 
has been adopted in consequence of the indifferent quality of the 
native coal intended to be consumed. 

Both the hull and machinery of this novel vessel have been built 
by Messrs. Laird, Sons, and Co., of Birkenhead, to drawings pre- 
pared by T. B. Winter, Esq., Consulting Marine Engineer, of No. 
28, Moorgate-street, to whom the Council of India entrusted the 
practical carrying out of the Report of the Official Commission, by 

lacing the construction of this light-draught steamer under his 
immediate supervision. 

At the recent trial trip on the Mersey, the vessel ran above 12 
miles per hour alone, and afterwards towed the powerful tug—boat, 
Fire King, nine miles an hour, with her wheels kept standing and 
dragging through the water. The Fire King was next made to use 
her full steam power against the new steam-tug; but with this 
amount of resistance, added to the great friction of the vessel’s large 
flat bottom, she towed the other boat nearly six miles per hour. 
This was a very satisfactory experiment, inasmuch as it has often 
been questioned whether steamers of such exceedingly light draught 
as the vessel now described would prove efficient tugs; the Fire 
King being one of the best ordinary tugs of the port of Liverpool, 
and her floats having a deep hold on the water during the 
experiment. 

‘he engines were also tried, the one running ahead and the other 
astern at the same time, and performed this severe trial “in gear” 
most satisfactorily, turning the ship round and round as if on a 
pivot, without her moving in any other direction. The generally 
successful results achieved on the trial of this new description of 
light-draught steamer justify the belief that their introduction on 
the various rivers of India will prove a most serviceable addition to 
the existing means of conveying troops, stores, &c. 





large blocks of granite in the foundations of Southwark 
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Bridge weigh from 16 tons to 18 tons each. 


SCOTTISH MATTERS, 
Tue steam-ship Canadian built by Messrs. R. Steele and Co. on the 
Clyde for the Montreal Ocean Steamchip Company, is a tine specimen 
of naval architecture, and from her exquisite model and fine lines is 
expected to attain a high rate of speed. Her burthen is 1,300 tons, 
and her engines are 400-horse power. Captain Graham has been 
ppointed to com iher. Messrs. Scott and Co., Cartsdyke, have 
contracted to build a tug-steamer for the Spanish Government. Her 
engines of 40-horse power will be supplied by the Greenock Foundry 
Company. Messrs, Caird and Co. are at t employed in con- 
apne. * a number of iron barges for the Spaniards, to be sent 
on to Cadiz. 


Last week’s shipments of pig from Scottish ports were as under :— 


Foreign,  § Coastwise, Total. Same week 

last year. 
Ports. Tons. Tons. Tons, Tons. 
Glasgow .. .. 1,210 .. 1,741 +» 2,051 .. 4,208 
Port-Dundas ee 16... 185 ee 300... 374 
Greenock .. oe eo None. eo ++ 1,702 


ee, * ee None, ., 
Bowling (for 2weeks) — .. 610 + 610 
Ardrossan. . 





dr ‘ s Ma 2,901 -. 8,368 .. 4,206 
Troon és oe — oe 238 oo «= BB le 298 
Sea oe 358 - 650 ., 429 
Irvine - oe — 90 oe o .. =- 
Grangemouth ., 275. 155 ee 430 .. 1,478 
Leith es ee 330 .. 455 oe 785 ~«.. «41,085 
Burntisland ee «+ No return, .. oe _ 
Alloa(south) ., oe None. or ee - 
Alloa(north) .. .. No return, .. + 480 
Bo'ness .. ce SB 4. 267 o 330 =. 623 
Morrisonshaven .. + No return, .. +» ao 

Total .. 2,666 6,990 0,656 14,981 


At a dinner given in Bathgate a ‘few days since, Mr. T. D. 
Weir, of Boghead, olserved:—“ You are all aware that Mr. 
Meldrum and his partner, Mr. Young, have extracted from the 
Boghead parrot coal, now designated the disputed mineral, an oil 
which in colour vies with the finest sherry or the purest amber, 
and in brilliancy is not much inferior to and in my opinion is 
less offensive to the sight. In an prodoed =: point of view it has 
not its equal. It, therefore, like the sun in its meridian splendour, 
is destined to illuminate the inhabitants of every nation upon earth. 
By his scientific skill, and by dint of the most indomitable per- 
severance, Mr. Meldrum has also discovered in the same mineral a 
substance named paraftine, which is now employed as a substitute 
for wax in the manufacture of candles. In colour it vies with the 
most precious opal, and in purity with the newly-fallen snow. It 
emits a light more brilliant than that of wax, and is now used in 
the mansions of the nobility in London, and will, ere long, illumine 
the drawing-room of our Queen. In price it is cheaper than the 
finest wax lights. From the same unparalleled mineral, most 
astounding to announce, he has likewise extracted chloroform, and 
the purest spirits, both of which I hive iad the felicity of tasting.” 

In order to enable the Dundee Cowpany of the Firth of Lay 
Volunteer Artillery to practise the large gun exercise, a wooden 
imitation of a 24-pounder is at present being made ior them, aud 
that it will be painted and mounted so as to resemble a real 
thunderer, It measures 10} ft. in lengit, the bore being 9 ft. 
long, with a diameter of 5$in. No. 1 Company of the 4tn Lan- 
cashire Artillery Volunteers has also for sume months practised 
gun-drill with a 68-pounder gun, made of wood, at the cost of 
Captain Melly. It is an exact representation of a regular 
63-pounder gun, 


TRAFFIC RETURNS. 


Week This Same Mileage. 
ending Week. 1859. 1800, 1550 
Belfast and Ballymena .. .. ., Mar. 17 1,243 1,049 65 = 65 
Birkenhead, Lancashire, & Cheshire » 18 4,008 2,495 33 83 


Bristol and Exeter .. .. .. » i 6,601 125 118 
NG La) som ca sew oe ue — 11,806 198, 1933 
CE eae ae. ie ay ve a 960 oso 53 _- 
Cork and Bandon .. .. .. .. » 2 =4 20 20 
Cork, Blackrock, and Passage .. » WW 7 166 a 
Dd boos ws ee oe a ee 
Dublin and Belfast Junction .. .. » 38 1,810 63 (66 


Dundee, Perth, and Aber. Junction » 18 1,030 93 aL OBL 
Dundalk and Enniskillen. i, Sa: ie 2 

Dublin and Drogh: ee «6 90 m 
Dublin & Wicklow &Dub.&Kingtn, » 17 1,224 1,103 40$ 40 
"eae peas 990 
Eastern Counties and East Union.. »» 28 6,539 22,357 400 489 
Kdinburgh & Glasgow & 8. Dunfer. » LL 99 5,479 142 142 
Edinburgh, Perth, and Dundee .. » 18 %175 2,006 78 78 
Glasgow and South-Western .. .. » 17 528 6,324 1833 13g 
Great North of Scotland.. .. .. » 10 (L504 1476 58 68 


Great Northern .. .. .. .. .. o 21 24,636 20,811 283 283 

Great Southern and Western... .. » 17 6,786 5,885 250 226 

Great Western .. .. .. sc os wp 38 27,712 26,025 405) 4055 
Shrewsbury and Birmingham .. » 18 1,025 1,734 20g 204 


Shrewsbury and Chester .. .. » 38 3,215 2,088 
Lancaster and Carlisle .. .. « » — oo. = a 


Lancashire and Yorkshire —. ., 5, 18 82415 28,670 395} 3053 
Llanelly Railway and Dockyard .. 17 448 387) 46 
London and Blackwall .. "18 1,369 1,204 6h OS 


, 

London, Bi ton, and South Coast ,, 17 11,573 11,830 2235 202 
London and North-Western .. .. 5, 38 72,044 66,219 917 
London and South-Western .. ..  » 13,875 74 2b 
London, Tilbury and Southend ..  » nes ‘ 
Manchester, Sheffield, and Lincoln, ,, 28 10,581 9,639 173) 1734 
Manchester, 8. Junc.,&Altringham » 38 v4 863 8 
Maryport and Carlisle .. . .. 020% 
Midiand.. .. .. .. .. oe .. 2» 28 37,800 82,375 Gl4h G14) 
Midland Great Western .. .. .. » 18 3,980 3,340 177) 477 , 
Newcastle and Carlisle .. .. .. 5, 17 8,400 2,057 78h 784 
North British .. .. .. oo +e 9, 218 6,162 4,708 154 164 
North-Eastern .. .. .. «2 os 17 35,208 32,009 764 74 
Newport, Abergavenny & Hereford ,, 18 1,459 1,375 60 6 
North Staffordshire Rail. and Canal ,, li 7,680 7,206 235 235 
Oxford, Worcester, and Wolver. .. ,, 18 4,701 4,206 102 #4 
St. Helen's C. and Railway .. .. 18 (1974 1,708 82 32 
Shrewsbury and Hereford. 
Scottish Central.. -. .. .. os 18 50 ‘ 
Scot. North-Eastern (late Aberdeen) ,, 10 3,840 3,350 116 11d 
South Devon oo 08 ee se ce gp -_ 
South Eastern .. .. .. oo oe 5, 17 16,248 14359 306 . 
South York and River Dun... .. ,, 18 — 2,416 118 108 
South Wales.. .. .. .. os «» 4, 12 6,606 6,179 ATZIg 1712 
i Serre ae aro : 4 





Sea co ce 0s , 2 _ 

en os a os o he ae oo 25 29} 
Waterford and Kilkenny., .. .. 4, 17 282 a 
Waterford and Limerick .. .. .. ,, 17 1,187 1,162 77 177 
West Hartlepool H. and Railway.. ,, 16 3, 3,276 39 868 


Whitehaven and Furness... .. .. 5, Lo — 628 85 85 
Whitehaven Junction 4, .. «« . 


COLONIAL AND FOREIGN. 
Buffalo and Lake Huron.. .. .. Mar. 2 1,220 1 161 16) 


Uutch Rhemish .. .. cc os oe 14 2,826 2,705 109 109 
Eastern of France (late P. and §.).. _., 8 42,777 42,027 1028 1003 
Grand Trunk of Canada ., .. .. Feb. 25 11,443 8,687 970 880 


Great Luxembourg ., .. .. .. Mar. 18 2108 2058 128 122 
Great Western of he oe we 2 : 
Northern of France .. .. .. «- 3 
Orleans, Bordeaux and Branches... ,, 3 
Paris, Lyons and Mediterranean ..  ,, : 65,681 66,400 874 848 
3 
7 


~ 


Sambre and Meuse .. .. «2 «+ 9 
Western and North-Western .. .. 
West Flanders .. oc os «© of 
Demerara, fortnightending .. .. ,, 


~~ 
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Fie. 1 is a plan of a complete printing telegraph instrument, the 
invention of Warren Thompson, of 45, Essex-street, Strand; Fig. 2 
is an elevation of the same; Fig. 3, a horizontal section of the 
manipulator; Fig. 4, a back view of the manipulator; Fig. 5, a 
sectional elevation of part of the same; Fig. 6, an elevation of the 
receptor, taken on the side on which the electro-magnets are placed ; 
Fig. 7, a horizontal section of the same; Fig. 8, an elevation of the 
same, taken on the opposite side to Fig. 6; Fig. 9 a back view of the 
same; and Fig. 10, a detailed view of a certain part of the mechanism. 
The manipulator is provided with a finger board, consisting in a 
certain number of buttons or stops a, a (Figs. 1, 2, and 5), arranged 
in two concentric circles, so as to occupy as little space as possible ; 
on the face of each button a letter is engraved, and its stem is united 
to a lever 6 rotating on a fulcrum point 6!; each of these levers is 
rovided with an arm 6%, placed at nearly right angles with the lever 
tself, whose inner extremity is lodged immediately under a central 
washer c, attached to a separate op oy lever g; in the centre 
of these different parts is an upright shaft d, on the top of which is 
keyed a stud plate f, the circumference of which is provided with a 
series of horizontal holes, in number equal to the stops on the finger 
board, and on each of these holes is inserted a small ee stud e; 
this upright main shaft d is connected by a train of wheels (see 
sectional plan, Fig. 3), with a barrel spring U, which imparts the 
requisite rotatory motion to it on either of the stops being worked. 
To work this manipulator the requisite buttons composing a despatch 
are successively depressed with the finger, whereby the rotation of 
the shaft d is effected in the following manner :— When one stop is 
depressed, the arm 52 of its corresponding stud e sliding in a hole in 
stud plate /, and at the same time the extremity of the lever } 
raises the washer c, and with it the disengaging lever g, at the ex- 
tremity of which is jointed one arm of a small bell-crank lever A, 
the other arm of which pushes from the centre, towards the circum- 
ference of the stud plate f, u stud e, which was resting against a 
stop, and prevented the clockwork from imparting rotatory motion to 
the main shaft d. Being thus liberated, this shaft will rotate until 
the stud or pin pushed in by the lever 6, comes in contact with the 
above-mentioned stop; on the next letter touched this stud will be 
pushed out from the centre to its original position, ard a second one, 
corresponding with the stop acted on, will be pushed inwards and 
take its place. This action will take place on each button that is 
depressed, the only difference being in the distance travelled over, 
which will vary according to the distance each letter operated on is 
situated from the blank stop a, and as the spindle is made to rotate 
from right to left, it follows that more space will be travelled over 
when either of the stops on the left hand are operated on than either 
of those on the right; on the main spindle d is also fixed an escape- 
ment wheel &, which, during its rotation, imparts a to-and-fro motion 
to the anchor /. On the circumference of the wheel are formed a 
series of circular recesses, and whilst the little roller on one of the 
arms of the anchor is at the bottom of a recess, the other will be 
riding on the culminating point, separating two recesses, and vice 
versd ; this oscillatory motion is made available for two very im- 
portant objects in the working of the machine; 1°, to ensure a 
regular and steady motion; and 2°, to transmit and intercept the 
current of electricity to the receptor. This latter object is effected 
in the following manner:—To one of the arms of the anchor Z is 
affixed a branch &, provided at its extremity with a small plate of 
platinum, which, during the to-and-fro motion, comes in contact 
with and recedes from a flexible steel plate attached to the button m, 
fitted on an ivory disk, in order to insulate it from the surroundin 
parts; when in this manner contact takes place, the electric flui 
passes to the receptor. It will be seen from the above, that for the 
transmission of a dispatch, when a letter has been depressed on the 
finger board, the partial rotation of a central main spindle is effected, 
an = its rotation, and varying with the extent of it, a certain 
number of regular pulsations or alternate transmissions and inter- 
ceptions of the electrical current are effected and imparted to the 
receptor. The oftice of this instrument is to receive these pulsations, 
and by their aid to impart a similar extent of rotatory motion to its 
own main spindle, on which is fitted a type wheel, having the same 
number of letters on its circumference as there are stops on the 


finger board; a selection of letters forming the dispatch are caused | weight is placed assumes a nearly vertical position, inclining, | have been 

















to be successively printed on a continuous band of paper or other 
appropriate substance. The electric current from the manipulator 
is directed into the bobbins m!, m!, of the receiver, and on these 
latter being charged they attack a plate n, suspended on two small 
screws nl, nl, which plate on the interception of the current is caused 
to return to its former position by the small spiral spring n®. The 
tension of this spring is regulated according to the intensity of the 
electric current by means of the spindle r (Figs. 6 and 7), a silk 
thread r2, one end of which is attached to the extremity of the said 
spring, and the other end wound on the cylinder fitted on the said 
spindle. The oscillatory motion of the plate n is caused to liberate 
an escapement wheel p, fitted on the main spindle g of the receiver 
by means of the upright arm n°, provided with a pin working in a 
forked lever o!, fitted on the horizontal escapement spindle 0, carry- 
ing the escapement plates o*; the wheel has fifteen teeth, and — 
are so arranged and commanded by the plates o that half a toot! 

will pass at each single vibration of the spindle o; the barrel spring 
T, with train of wheels, shown in Figs. 6 and 7, serve to impart the 
necessary rotatory motion to the spindle g each time it is liberated 
by the escapement, but as for the efficient working of this instru- 
ment the stopping and starting of the said spindle must be instan- 
taneous, and the power for that purpose transmitted from the barrel 
T would be too slow for starting, and would, when started, have 
acquired impetus to such an extent as to greatly impede its instan- 
taneous stoppage, I have provided the spindle g with a separate 
spring coiled in a small barrel g*, which is kept constantly wound 
up by thelarger spring T; on the escapement wheel being liberated, 
this spring causes the spindle to rotate instantaneously, and at its 
stoppage it has merely to overcome the impetus of its own parts ; 
this intermittent rotatory motion of the spindle q will continue in 
the receiver until the corresponding stud e of the manipulator which 
has been pushed in towards the centre is arrested by the stop j. It 
is thus evident that the stud wheel f and main spindle d of the 
manipulator, and the escapement wheel p and main spindle q of the 











receiver, rotate in unison, and as the type wheel is fitted on this 
spindle, when the rotation of the stud plate f is arrested by contact 
of the stud e against the stop j, the rotatory motion of the type wheel | 
will also be arrested at the same moment, and it will present to the | 
pad for being printed the same letter as the one depressed on the | 
manipulator. 
The requisite feed is given to the band paper as follows:—The 
power for working the band paper and the printing apparatus is | 
obtained from a separate barrel spring C, with its train of wheels | 
E, E, terminating with the pinion E! fitted on spindle D}, which at | 
its lower extremity carries a lever z°, resting against the horizontal | 
rod z, and thus preventing the rotation of the spindle D!. This | 
pinion E! is liberated when the main spindle qg rotates, by means of | 
the ratchet wheel p? and the following parts :—The ratchet wheel is 
made fast on the main spindle g, and on its circumference are cut 
thirty teeth, being double the number of those on the escapement 
wheel p ; thus on the spindle rotating and passing half a tooth of 
the escapement wheel, the ratchet wheel will have passed one entire | 
tooth; on the said wheel moving, it throws back the pall ua, which ! 
communicates a partial rotation to the spindle u, to which it is made | 
fast. This spindle at its lower extremity carries a cross lever u3, to 
each arm of which is jointed one of the rods z and x?; by the motion | 
thus communicated the first rod z, against which the arm z5 was 
previously resting, recedes, and allows the said arm to rotate in the | 
direction of the arrow, Fig. 5, until it comes in contact with the | 
second rod z%, which has advanced to oppose it; these different | 
arts remain in this position until the main spindle has terminated | 
its motion, and then the rod 2? recedes to its previous position, | 
allowing the lever z’ to pass and continue its rotation until it again | 
comes in contact with the rod 2, which has advanced while the other 
was receding ; the rocking motion of the spindle uw is regulated by | 
the position of a small weight attached to and capable of sliding on 
the arm y, and the pall w® is called back into gear by a spiral 
spring w4, Fig. 10 represents another method of regulating the | 
motion of the spindle «, wherein the weight on arm y and the spiral | 
spring w* are replaced by a double vertical lever u® oscillating on its 
fulcrum wé, 


or by keeping regular step. Bodies o' 
| and kept out of step when passing over 
will be allowed to play while crossing, : 
wagons or carriages. 6 dols. fine for every horse driven over 
bridge at a faster rate 
or horses to stop on this —— longer than al 
en the apparatus isin action, the arm on which the | The above fines will be rigorously 
infringed.” 
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however, sufficiently to the right hand that the same weight 
may have sufficient leverage to cause the lever to fall in the 
position represented on the ye stopping; when it starts 
again the rod y strikes the other arm of the lever, and causes 
the said lever to oscillate until the weighted arm reassumes a nearly 
perpendicular position. In order that the pressure of the lever z5 be 
not too great on the extremities of the rods x and 2*, I cause the 
greater part of it to be exerted on a lever z* fitted to the extremity of 
a horizontal spindle w, round which is wound a spiral spring, w!, the 
tension of which can be regulated by the screw w®. The action of this 
spring is such as to cause the arm z® to come and offer itself to the 
lever 25, and receive the greater part of the pressure it exerts; when 
the rod z recedes, however, it does not offer sufficient resistance to 
oppose alone the rotation of the lever z5; it therefore also gives 
way, and assumes a similar position in proximity to the rod 2%, and 
on this latter receding, it reassumes its former position not by con- 
tinuing its rotation, but in returning back from whence it came, 
ready to assist in opposing a second revolution of the lever z°. The 
— D! is thus caused to rotate, and it feeds forward the paper in 
the following manner :—On the said spindle is made fast a circular 
disc k4, provided on its circumference with one projecting tooth, 
which at each revolution gears into one of the notches of the cross D 
made fast on the spindle D2, and therefore imparts a circular motion 
to the said shaft, on the upper part of which is made fast a roller 
D3, provided with a certain number of needles’ points on its circum~- 
ference, which penetrate into the paper passed between it and the 
pressure roller D4, and thus a sufficient quantity of the band of paper 
at each revolution of the spindle D! is pulled forward or enrolled for 
receiving the impression of one letter; the printing is effected by 8 
small = T, which at the proper time pushes the paper in contact 
with the letter presented by the type wheel s. The pad is impelled 
forward by the horizontal cam wheel 2? fitted on the upper 
extremity of the spindle E?, which makes one quarter of a revolu- 
tion for — complete revolution of the spindle D}, and after 
printing the letter it is returned to its previous position by the 
action of the spiral spring wound round the spindle of the pad. For 
marking the letter on the band of paper, it is preferred to make use 
of a band of coloured carbonic paper, wound up with, and fed for- 
ward with the dispatch paper, the two uniting near the pad. When 
the letter is printed, and before striking off a second one, the type 
wheel has to return to its primitive position. The power requl 
for this action is obtained from a small separate barrel spring at- 
tached to the under side of the type wheel S, which wheel is loose on 
the spindle g, but provided on its upper face with coupling teeth, 
into which those of a clutch S! gear; this clutch is made to 
slide on a feather on the spindle, or it may be square, or —_ 
fitted ; when the letter is printed, a cam z%, keyed on the spindle : 
lifts the lever L jointed on the standard S%, which raises the elute’ 
z3 and disengages the wheel; when the clutch is raised in order to 
maintain that position until the wheel has returned to its prithe 
tive position, a small spring K enters the hollow ring G cut on be 
circumference of the clutch stem, and maintains it whilst the ba e 
spring sends back the type wheel ; on its arriving at its oy 
tion, a stop M throws out the spring K, and the clutch, rs f y 
the spiral spring N, redescends, and gears into the teeth on the _ 
of the type wheel ready to carry it round for the next letter. a 
stead of the barrel springs U, T, and C, motion can be imparted 
the apparatus by means of weights suitably disposed. 





Tue Niagara Suspension Brincr.—The following potion are 
conspicuously posted at the carriage entrances (below the we 
platform) of this bridge:—“ A fine of 50 dols. to 100 dols. =: 
imposed for marching over this bridge in rank and file, or to — 
Fine or troops must be ord: 
this bridge. ~+ musical band 

when se 
except this 
than a walk. 5 dols. fine for allowing teams 
bsolutely g 
exacted in all cases where the rules 
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TO CORRESPONDENTS. 


T, J.—We have heard nothing of the failure of the structure to which you allude 

L. D.—We know of no manufacturer of such hines, but an advert t 

doubtless, bring a response. 

W. G.—One is sufficient to protect an invention for any number of pur- 
poses to which it may be applied. 

AN OpERaTivE.—We are unable to say. If you will write to the publishers 
they will, , give you the required information. : 

E. B.—The nominal power of the Great Bastern is, viz., paddle-engines, 1,000- 
horse power; screw-engines, 1,600-horse power; total 2,600-horse power. The 
highest indicated power on the trip to Holyhead was, we were informed, about 
7.900-horse power, and the boilers are believed to be incapable of supplying 
steam for a power exceeding 8,000 horses. 

W. D. M.—Really, your proposition, although prompted by the noblest instincts 
of humanity, is impracticable. The great shaft at Dukinfleld is 
about 2,000 ft. deev, and a great deal of coal is obtained, ix many British 
collieries, at depths below 1,000 ft. You surely would not propose open 
quarrying to such depths. Even in railway works it is generally cheaper to 
tunnel than to make open cuttings deeper than 50 ft. or 60 Jt. 

M.N. P.—Yes ; railways are in course of construction in many parts of South 
America. The Panama Railway, across the Isthmus of Panama, is in the 
republic of New Granada, Lines are in course of construction in Venezuela , 
several in Brazil, including lines from Bahia, Pernambuco, Rio de Janeiro, 
and Santos. There are important lines of railway completed and in course of 
— — in Chili, and short lines have been undertaken in Peru and in 

a. 

InquisitivE.—Mr, Brunel was never President of the Institution of Civil 

Engineers. You misapprehend the rules of the Institution Papers are 

requently received from others than members, and the papers are rewarded 
according to the merits which, in the opinion of the Council, they miy possess. 
and entirely irrespective of the membership or otherwise of their authors! 
Others than members are permitted to take part also in the discussions. Mr. 
Brunel was the engineer of the Turin and Genoa line, and Mr. Robert 
—— was the engineer of the Leghorn and Pisa Railway. 

W. H.—The length of the link, Jor which there is no rule, may be fixed to suit 
your plans. A length permitting a rise and fall of 13 in. is a common length 
in locomotives. The position of the slide valve has nothing to do with the 
radius of the link, since the radius is the same in every position of the valve, 
The radius of the centre of the link is generally equal to the distance from the 
centre of the driving axle to the centre of the block (on which the link works) 
at the mid throw of the valve. To cqualise the points of suppression, on both 
strokes of the piston, it is sometimes necessary, however, to diminish and some- 
times to increase this radius. The extent of the diminution or increase may 
vary between 2 in. and 6 in. either way, according to circumstances. There is 
no rule for determining the exact radius, giving an equal suppression on both 
strokes, except by working out the link motion, with its actual dimensions, 
either on paper, on a model, or on the engine itself. 








CHILLED CASTINGS. 
(To the Bditor of The Bngineer.) 
§1r,—Will you or any of your readers kindly inform me if there is any way 
of preventing cast-iron, when run in contact with a surface of iron, from 
being hardened thereby. Also the best and cheapest mode of softening 
castings so en SUBSCRIBER. 
Bridgewater Ironworks, Bridgewater, March, 1860. 





ENGRAVED INDEX-PLATES. 
(To the Editor of The Engineer.) 
Sir,—I would be obliged if you could inform me of a good method of 
blackening engraved marks, figures, &c., on brass index-plates. I have 
tried sealing-wax, but it melts when subjected to a heat less than that of 
boiling water, which is objectionable. M.N, 
Perth, March 19th, 1860. 
DONKIN’S SLIDE VALVES. 
(To the Bditor of The Engineer.) 
S1rk,—It may be of service to Mr. Donkin to know that the mode of regu- 
lating expansion valves, described in Tut ENGINEER of the 16th inst., was 
patented by Mr. J. G. Bodmer as long ago as 1841. 

I beg to refer Mr. Donkin to Mr. J. G. Bodmer’s ey No. 8981, of 
1841, No. 9702 of 1843, and No. 10,243 of 1844; and also to Mr. James 
Morris’ patent, No. 9571 of 1842. 

Several expansion valves of this kind were applied to locomotive engines 
made by the firm of Sharp Brothers and Co., about the year 1843, I believe. 
London, March 17th, 1860. R. BopMEr. 
(To the Editor of The Bngineer.) 

S1r,—I notice in your last number the description of one form of ‘‘ Hicking ” 
slide valve of a steam engine, and as it appears that some one has 
patented it, I take the liberty of mentioning that, for the last twenty to 
thirty years, Messrs. Boulton and Watt have done the same thing by putting 
the ports a little diagonal, or otherwise making the edge of the valve some- 
thing out of parallel with the edge of the port ; and in Lancashire the nicking, 
or notching, the edge of the valve, in the manner followed by old Mr. Hick 
of Bolton, has been so common for twenty years and more, that it is call 
“Hicking” the valve. Other engineers, in London and elsewhere, have for 
= done the same, by making a square notch, a Y-notch, or a few small 
oles through the top of the valve near the edge. The effect is that the 
steam is not “‘ cut-off” quite so clean when the expansion takes place, and 
enters more slowly at first, and so takes off any jolt that might take place 
if a slide were ‘‘ set” badly. LANCASHIRE, 
March 20th, 1860. 











(To the Editor of The Engineer.) 

Sm,—Observing in your number of last week a notice and illustration of 
ba Donkin’s Patent Slide Valves,” I beg to inform you that the system 
of “ Y-ing” slide valves invented (?) by him has nm known and widely 
adopted in Lancashire for nearly twelve years. If Mr. Donkin doubts this, 
he can see a pair of engines at the Gutta-Percha Comp 's factory, 
Wharf-road, London, which have been working for five years, and also one 
at the West Ham Leather-Cloth Company’s Works, the valves of which are 
“V-d"” exactly as shown in his drawings; and, also, 1 may mention that 
the modifications in the form of the Y have also been used. 

The expansion valve Mr. Donkin claims is extensively used here, and has 
been for many years, and any one curious in the matter will find a drawing 
of it in page 200 of the “‘ Treatise on the Steam Engine,” by the ‘ Artizan 
Club,” published in 1849. 

I must candidly admit, however, that there is one point in the patent 
which, I am sure, will be hailed as a novelty by the engineering world, that 
of adding lap to the exhaust sides of valves, and “‘ Y-ing” the same; but 
whether this is an improvement is rather doubtful. G. H. 

Manchester, March 21st, 1860. 








WATKINS AND PUGH’S LUBRICATING WHEELS. 
(To the Baditor of The Bngineer.’ 
Sir,—In your paper of the 9th inst., you have given diagrams, &c., for 
lubricating wheels, the invention of the above gentlemen. But instead of 
its being a new invention, I beg to inform you that we have been supplying 
the Bodinin and Wadebridge Railway Company upwards of ten years, with 
cast-iron wheels having lubricators precisely like those so recently patented, 
and invented by the Company’s engineer, Mr. Charles Jordan. 
Wadebridge Ironworks, March 1860. WiuuiaM Oartey. 


MEETING NEXT WEEK. 
InstrTUTION OF CiviL Enoinsers,—Tuesday, March 27, at 8 p.m.: “On 

Combined Steam,” by the Hon. John Wethered, U.S. 

Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD Luxton; all other Sine ont 
———_- to be addressed to the Editor of THR ENGINEER, 163, Strand, 
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ENGINEERS AND ORDNANCE. 
It has been a very long time since anything so interesting 
has been ph at the Institution of Civil Engineers as 
Mr. Longridge’s paper “ On Artillery, and on the Con- 
struction of Vessels to resist great Internal Pressure.” 
t was read on the evening of the 14th ultimo, and five 
subsequent evenings have been occupied in its discussion. 
On last ———e evening, when Mr. Bidder, in a masterly 
manner, summed up the conclusions of the whole matter, 


























the theatre of the Institution was crowded to overflowing, 
and many who had come purposely to look at Mr. Whit- 
worth’s gun, which was mounted on the council table, were 
compelled to wait until long after the termination of the 
proceedings. 

Five years our military authorities, at least, would 
have told us that our ordnance, if not perfected, was nearly 
so. lLancaster’s guns and Dahlgren’s great shell guns 
were attracting some attention certainly, but anything 
like a revolutionary improvement was apparently out of 
the question. But, somehow, between the Russians, and 
Mr. Whitworth, and Sir Charles Fox, the War Depart- 
ment at length threw “ Brown Bess” overboard, and took 
to making Enfield rifles. This was the first important 
step, but even here civilians had had little or nothing to 
do with the matter, although Mr. Greener did receive a 
reward of £1,000 for his invention of the rifle ballet. 
Mr. Whitworth, who was meanwhile at work, burst his 
own guns. Mr. Mallet, who has given us an admirable 
theory of attack upon fortified places, was unfortunate in 
his practice, and the public did not appear to be sensible of 
any additional security after the Mersey Iron and Steel 
Company had presented their monster gun to the nation, 

Yet the mechanical engineers of England had honours in 
store for them. Notwithstanding all that Captain Blakely 
had said and done, and notwithstanding that Mr. Peter 
Rothwell Jackson, a manufacturer of some repute carrying 
on business at Salford, had patented, twenty-six years ago, 
a construction of hydraulic cylinders identical with that of 
the gun now so much in favour in Pall Mall and at Wool- 
wich, the former Mr. William G, Armstrong, mechanical 
engineer and proprietor of the Elswick Engine Works, 
and who is now Sir William Armstrong, and not the less a 
mechanical engineer, brought out his startling invention 
with the most triumphant success,—a range of five miles, 
£20,000, and a knighthood. The mechanical engineers 
were gaining ground. Archimedes was a mechanical 
engineer, and something more, but it was his mechanical 
engineering ability which rendered him invaluable to 
Syracuse, with whose enemies he made terrible havoc. 
Whatever might have been the amount of originality con- 
tained in Sir William Armstrong’s invention, fis ability of 
reducing it to successful practice was the great point in which 
he deserved well of his — Mr. Whitworth, with an 
original invention of certainly no less merit, has been 
equally successful in bringing it intoa practical shape. He 
is one of the greatest mechanical engineers among us, and 
had won his fame before he ever gave to the world his 
system of hexagonally bored and quick rifled ordnance. 
If improvement is still possible, and we shall be the last 
to doubt it, Mr. Lana may surpass all that either Sir 
William Armstrong or Mr. Whitworth has achieved. We 
are given to understand, indeed, through the Mining 
Journal, that Mr. James—whose father rendered much, 
although unrequited, service in the introduction of railways 
—has invented something so wonderfully destructive that 
nations will be afraid to use it, and that all mankind will 
become pacific through fear of the consequences. This is 
almost too to be true, and even if true, we fear the 
inventor will not be sufficiently courageous to reveal his 
scheme, and we shall for the present'look with expectation to 
Mr. Longridge, whose plans, whether in his own hands or 
in those of others, appear calculated to afford results of the 
most extraordinary character. And in this case, also, Mr. 
Longridge, who is a civil engineer, is also a mechanical 
engineer. 

New materials, as well as new combinations, are revolu- 
tionising ordnance. Bessemer, Mushet, Clay, Howell, and 
Martein, are doing hardly less for our engines of defence 
than Armstrong, Whitworth, and Longridge. Whatever 
excitement a “ transition period” may afford, it is not what 
Englishmen desire, and we are all anxious to see how the 
question of ordnance will be settled at last. Whatever may 
be the issue, it will, we are convinced, receive ample 
justice at the hands of our mechanical engineers. 


RAILWAY BRIDGES. 

AN engineering question assumes its most interesting 
aspect when it is subjected to discussion in the Institution of 
Civil Engineers. It may, it is true, be a long time before 
questions in railway engineering are again discussed there 
with the zest which marked the proceedings when our great 
masters in railway engineering were living and among 
us. It was an occasion of no ordinary interest when 
Robert Stephenson, the leader of the leading men in our 
profession, took part in a discussion or summed up its con- 
clusions, It might be a matter of railway construction, or 
of drainage; of steam navigation, iron forging, or mining ; 
or it might be a question of physical forces, and in either 
case the 7 railway engineer, whenever he spoke, had 
not merely the attention, but the affectionate respect of all 
who heard him. And the interest was hardly less—different 
although it was—when his rival, our next greatest en- 
inee:, rose to reply. Possessing both talent and skill, and 
ing withal, an adroit tactician, Isambard Kingdom Brunel 
never faltered in a controversy and was certain to enforce 
admiration—the most, perhaps, where he failed to convince. 
Yet, even in these discussions, and even in the case of our 
greatest engineers, those who spoke were ey J already 
committed, in one way or another, and the importance 
which their opinions assumed was due more, perhaps, to 
the professional interest with which their authors were 
regarded than to the originality of their views. It was 
not their great experience merely, for in many branches of 
engineering the co-extensive experience of different en- 
neers apparently leads them to directly —— con- 
clusions. Those who attended, without taking part in 
the discussions, knew generally the preferences and opinions 
of those who were to speak, and could in most cases foretel 
the main points of attack and defence. What was said, 
too, was not long in reaching those who, moving in pro- 
fessional circles, were not, however, present. But a great 
majority of people who, without pretending to professional 
intercourse, have, nevertheless, to do, in various ways, with 
engineers and engineering, did not always enjoy-the benefit 
of these discussions, either by their own presence or by 





communication from others. It is true that, in a week, 
perhaps, after the reading of a paper at the Institution an 
abstract of it may be furnished to the journals devoted 
to science and art; but owing to the extreme modesty in 
which individual opinions and personal preferences are 
concealed under the impersonal pronoun, nobody can make 
out the parentage of the facts and arguments which these 
abstracts contain. “It was held,” and “it was stated 
that,” and “ it was assumed,” with varied forms of expres- 
sion, are the unmeaning phrases in which all that is essen- 
tial in the discussions of the Civil Engineers is introduced 
in these abstracts of proceedings. It is true that, in the 
course of a year or two after the reading of a paper, a cop 
of it, varying but little if any from the original text, is 
published to the members of the Institution ; and with this is 
given a report of the discussion—elegantly qualified some- 
times, if those who read the report, and who were present on 
the occasion, are to trust their memories—and here at last 
each expressed opinion is given upon the individual autho- 
rity of whoever may have advanced it. 

We cannot expect, in the columns of a public journal, 
to invest with the interest of a abt discussion a 
controversy upon railway bridges. Those who, by their 
participation, once = the greatest interest to such dis- 
cussions, have passed away, and engineers, not generally 
famous for verbal prodigality, are hardly more addicted 
to epistolary correspondence. Since the appearance, 
however, of an article in THE ENGINEER, of March 9th, 
upon Railway Bridges, we have received a considerable 
number of letters, not intended for publication, upon the 
subject. Mr. Alexander, also, who in some degree repre- 
sents the tubular bridge party, has favoured our readers 
with a letter, and Mr. Barton calls attention, this week, to 
the other side of the case, 

As between ourselves and Mr. Alexander, who writes 
under the inspiration of the most extensive system of 
tubular bridge construction extant, we hope no one will 
believe us to have doubted either the strength or dura- 
bility, within reasonable limits, of tubular bridges. It did 
— a little singular to us, it is true, that the patentee 
of the cellular system, and one who is, perhaps, the leading 
authority upon tubular bridges, whl have turned out 
such a dubious example as the Spey Viaduct, about which, 
as Mr. Alexander very correctly remarks, there certainly was 
“some confusion of ideas.” Trusting, however, that the 
viaduct in question has been long since sufficiently 
strengthened, we wish only to ascertain—what is still an 
open question—which system of bridge girder, i. 
the necessary strength and durability, is the cheapest. If 
it can be made out that, with equal strength and durability, 
the tubular system possesses this distinction, we shall then 
be prepared to acknowledge its merits. As far, however, as 
we can gather from the discussions at the Institution, the 
commercial branch of the question has hardly been argued 
by our leading a. 4 very branch which, to the 
majority of e, possesses the most interest. 

r. y Pall arn does not proceed to make out a case for 
any feature of the tubular system except for the plate 
sides. He hints, it is true, at a certain “ convenience,” in 
large spans, in substituting bottom cells for a laminated 
system of many plates. eare to judge, however, from 
Mr. Stephenson’s last work, that this convenience is not 
apparent in spans of so little as 330 ft., and that, therefore, 
as he did not consider the tubular system applicable 
to spans of mach above 460 ft., the cellular arran 
ment can only be properly applied to spans between 
limits of 330 ft. and 460 ft. We might have expected 
that an attempt would be made to show that the bottom 
plates of the tubular bridge served as a floor, and super- 
seded the floor-beams necessary for the lattice system, the 
tensile and compressive members of which are kept within 
a very narrow width. This, however, is not the case ; for, 
as is well known, the tubular bridge requires as much ad- 
ditional supporting material, for the permanent-way, as 
does the lattice; and, for some reason which we could 
never divine, several hundred tons of dead weight are 
added in the shape of ballast—which was the feather 
which broke the back of the Dee Bridge. Our engineers 
should certainly visit Mr. Brunlees’ viaducts across the 
Kent and Leven estuaries, and see there, if they can find 
no readier examples, how ballast may be dispensed with in 
railway bridges. 

It is customary to assume that, in lattice and in tubular 
bridges, the areas of the top and bottom members must 
be necessarily the same in each. Yet, we must repeat, 
it is practically impossible to fine down plate-iron, in 
long spans, to the theoretical thickness due to the ends, 
and we have the authority of one who had more to do with 
the design of the Victoria tubes than any one at Birkenhead 
could have had, for stating that the strength of the ends of 
their upper and lower tables is very much greater than 
calculation required. Whereas, with the lattice system, it 
is perfectly — to proportion the thickness of 
material in the top and bottom chords exactly to the 
amount of strain. 

When, however, the top and bottom members have been 

roperly proportioned, in either case, to the strains they 
ms to bear, we believe that it should be studied to 
dispose no more material in the sides than will suffice 
for maintaining the upper and lower chords in their 
places. There is, in every case, a necessary quantity of 
iron requisite for this purpose, but every additional pound 
of material, if not absolutely thrown away in the sides, hed 
much better be disposed in the chords. ‘To argue in favour 
of giving more metal to the sides than will suffice to 
preserve the depth of the girder, is an argument, virtually, 
in favour of disposing ai/ of the material in the sides. The 
number of the lattice-bars should be such only as to so far 
divide the compressive strains (upon such as are subject to 
compression), as, with proper construction, to prevent 
buckling ; but to approach nearer than this to plate sides 
appears to be a waste of material. The cellular system, 
too, is as applicable to the lattice as to the tubular system, 
and Mr. W. C. Harrison adopted it years ago, for his “ bow 
bridges.” But, we believe, the cellular principle has not 
been adopted in lattice spans, even of the greatest widths 
extant, or from 264 ft, over the Boyne up to nearly 400 ft, 
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across the Vistula. The Boyne Viaduct is, as Mr. Alexander 
remarks, constructed for a double line of railway, whilst the 
Victoria tubes carry only a single line. We quoted the 
weights of sides respectively from the discussion on Mr. 
Barton’s paper, read at the Institution in 1855, a discussion 
in which Mr. Stephenson took part without disputing the 
alleged weight of 173 tons in the sides of the Victoria tubes. 
Even at 107 tons, however, there is no doubt that the Boyne 
Viaduct is much the lighter structure for ag strength. 
An important letter, originally written by Mr. Barton, in 
answer to Mr. Stephenson’s comparison of the Victoria and 
Boyne bridges, we republish, at Mr. Barton’s request, in 
another column, and there our readers will find several 
important and most convincing facts bearing upon the 
whole subject. There can be no doubt that the lattice con- 
struction is less affected by high winds, and less by thermal 
action, or from alternations of heat and cold, than are plate- 
iron girders. ‘The former also has very much the advantage 
as to painting and general examination. 

As to the relative cost of the two systems, we require 
additional information. Mr. Alexander, in case he could 
command the facilities of the Canada Works, might be 
prepared to contract for tubular girders at £1 less per ton 
than lattice girders, yet there are others who, without the 
same facilities for turning out the former, would make at 
least an equal difference in favour of the latter. Bar iron, 
fit for lattices, costs from 25s. to 30s. a ton less than plates 
to begin with, and it is a question how far the vast amount 
of rivetting in the tubular system increases this difference. 
It would be very much more satisfactory indeed if en- 
gineers were to make public additional particalars bearing 
upon the cost of their works. In the Encyclopedia 
Britannica, for example, Mr. Stephenson gave the cost of 
the High Level Bridge as £243,000, whereas the reputed 
cost of that work is £650,000, and with land, approaches, 
&c., £1,000,000, or even more than the Britannia Bridge, 
the ironwork of which cost, according to Mr, Edwin Clark, 
£443,000, or over £40 per ton. Making all allowances for 
difference in length, height, span, and for natural diffi- 
culties, the total cost of the Boyne Viaduct, £140,000, con- 
trasts favourably with either thatof the Britannia or the High 
Level Bridge, taking either at £650,000. And considering 
that the Boyne Viaduct carries a double line, whilst the 
Victoria Bridge supports only a single, or, rather, a 
* mixed” line, it would not be difficult to institute a com- 
parison between the two not altogether faveurable to 
the latter, costing as it has 7 a million and a half. It 
is in comparisons of this kind that engineers will best 
satisfy the public, who are rather disposed to look with 
suspicion upon hair-splitting about strains and points of 
contrary flexure and resulting forces, important as these 
aud many other abstract elements of comparison neverthe- 
less are. 

In comparisons of this kind we have no doubt that in- 
creased attention would be directed towards the suspension 
principle. Mr, Alexander tells us how the speed of trains 
over the Niagara Bridge is limited to five miles an hour. He 
is quite right, and we have given els¢where, in our present 
number, a paragraph stating the additional regulations in 
force on the lower or wagon-roadway of that bridge. There 
is a fine of from £10 to £20 for marching bodies of men 
across “in step;” and the same fine is imposed in the case 
of bands of music playing upon the bridge, except the 
players are seated in vehicles of some kind. Any one who 
chooses to incur the expense can procure, at several places in 
London, stereoscopic views of the entrance to the bridge, 
and upon these views the placarded traffic regulations 
may be distinctly read. Yet who will say that the march- 
ing of troops “in step,” or the playing of brass bands, 
would be allowed on the Menai Suspension Bridge? And, 
notwithstanding, George Stephenson, in his original report 
upon the Chester and Holyhead Railway, proposed to 
draw his trains across that bridge by horse power, at a 
speed of less, certainly, than five miles an hour. After the 
Mayor of Chester had introduced Mr. Stephenson to a 
public meeting in that city in January, 1839, the great 
engineer was asked whether he knew the pressure the 
bridge was capable of sustaining. He answered that “ he 
had no hesitation in saying that it was more than twenty 
times as much as the strain of a train of carriages and a 
locomotive engine.” Better had it been for the Chester 
and Holyhead Company were its trains drawn, at this day, 
by horse power over the Menai Straits. It might be a 
matter of ten minutes difference to the public, but to save 
this difference, the Britannia Bridge has cost more than 


- the four new swift Holyhead steam-packets will amount to. 


As with the Menaiso with the Niagara Bridge. Its pro- 
prietors will not allow it to be marched over, yet it is 
estimated to be capable of bearing 11,500 tons in addition 
to its own weight—a load twenty times greater than is 
ever placed upon it in practice. The strain which a regular 
undulation would cause is one thing, and a slowly moving 
rolling load is another and a very different thing. Even 
in the case of the immensely strong Conway tubes, Mr. 
Edwin Clark, in his evidence before the lron Commission, 
related how, in raising one of the tubes, an extraordinary 
and alarming case of vibration occurred. The tube was 
being raised rapidly by the action of the hydraulic presses, 
lifting about the one-hundredth part of an inch at each 
stroke. After getting on very well through a lift of two 
or three feet, the pumps at both ends got into an isochronous 
action, making their strokes together. Mr. Clark and 
others were on the tube, which now began to vibrate ex- 
cessively. It appeared, he said, to rise and fall vertically 
through a space of at least an inch and a half. To use his 
own words, “it was like being on a springy plank.” By 
working the presses alternately the tube was got up with- 
out increasing the vibration, Mr. Clark has stated also 
that the firing of a cannon from the top of the bridge causes 
much more tremor than the passage of a train through it. 
It is fair to suppose, therefore, that the firing of the cannon 
causes more momentary strain. 

The Niagara Bridge has a single line only of mixed 
gauge, and its breaking weight is estimated as high as 
15 tons per foot of its length, its own weight being less 
than 1 ton per foot. The bridge forms part of neither of 
the railways which it serves to connect, It is owned by a 





company of proprietors, who divide a profit of 10’per cent. 
annually upon its cost of £90,000. At each end is the 
terminus of a great line of railway, one of 5 ft. 6 in., the 
other of 4 ft. 84 in. gauge, and at each terminus is a 
custom-house, the agents of which expect trains to stop 
before crossing the bridge, There is, therefore, no great 
probability of trains dashing across at a dangerous speed, 
no more, certainly, than there would be of the Exeter 
express running through the Great Western Hotel, at 
Paddington. We have no doubt that if engineers choose 
to consider, as George Stephenson did, the applicability 
of suspension bridges to railway purposes, they will find 
them every way sufficient. A plan put forwaid by Mr. 
Ordish appears to make an advantageous application of this 
principle, the load being carried by a number of straight 
chains, led over from each tower to successive points along 
the floor, back chains being also used. This arrangement 
may be regarded as an important modification of the 
Chepstow Bridge, the back chains being substituted for the 
great tubes, which are made to withstand the inward 
thrust at the tops of the towers. Mr. Ordish adopts a 
light curved chain in addition, for the purpose, merely, of 
carrying the weight of the main suspending chains, thereby 
preventing their sagging. There. is nothing in this 
arrangement incompatible with a trussed roadway, such as 
has been adopted by M. Roebling, Mr. Vignoles, Mr. 
Page, and such especially as Mr. P. W. Barlow, proposed 
to put up at Londonderry. With some assistance of this 
kind, the suspension bridge will, we believe, eventually 
supersede all other constructions intended for wide railway 
spans, giving the utmost strength with the least weight 
and cost. 


THE REGULATION AND INSPECTION OF MINES. 


THE Bill on this subject, now before Parliament, was to 
have come on for second reading on Tuesday night last, 
but, owing toa count-out, it was necessarily deferred. We 
shall avail ourselves of the delay to consider the provisions 
of this important measure. The development of our min- 
ing interests since the passing of the Act now expiring, and 
the many times demonstrated insufficiency of its provision 
to secure the proper working of mines, combine to demand 
a careful and adequate settlement of the question. 

The first provision of the Bill is to apply, in a very mild 
shape, the half-time school system to boys employed in 
mines, when between ten and twelve years of age; their 
employment under the age of ten being absolutely pro- 
hibited, and only allowed at that age on the production of 
certificate of ability to read and write. 

The proposed application thus of compulsory education 
to miners’ lads has been a source of loud complaint in some 
quarters, No doubt such a thing is unpalatable, and does 
not at all quadrate with our boasted notions of free action. 
Be it observed, however, that it is no new thing. The 
practice has long applied to cotton-mills, where its com- 
pulsory adoption seems, if possible, less required than in 
mines. It is less required in mills for several reasons. 
There is less probability of factory boys going untaught 
than colliery boys. The former mostly live in towns, where 
the standard of intelligence is higher and the prevalence of 
education more general. The latter frequently reside in 
country districts or in sparsely populated neighbourhoods, 
where educational advantages are fewer, and the tone of 
feeling many degrees below the intellectual standard pre- 
valent around the manufactories. In the aggregate the 
standard of intelligence is, doubtless, considerably higher 
in the factory than in the mine. If, then, compulsion be 
needed in the former case, it is more needed in the latter. 

There is, however, another cogent reason for its adoption 
in the mine even in preference to the factory. In the 
latter case the ignorance of the worker is not likely to 
affect any one but himself. Whilst attending to his own 
frame or his own loom the safety of his fellow workers is, 
to a very’small extent, in his hand. No one is likely to 
suffer from accident that his uneducated brutal nature may 
occasion. The contrary, however, is the case in the mine. 
The safety of all concerned may, and generally does, 
depend on the power of the workman to understand the 
laws of safety, and on his mental alertness to keep these 
laws practically in mind during the whole of his daily 
avocation. This mental alertness must also be preserved 
amidst discouraging circumstances, and must be sufficiently 
strong and active to overmaster the effects of a disagree- 
able employment, and stem the embruting consequences of 
labouring day after day in filth, darkness, and obscurity. 
If any of our working population need the influences of 
mental training to render their avocation safe, and to 
counteract inevitable influences coming out of their daily 
associations, surely the collier does. We, therefore, are 
glad to see a provision of this sort, and are only sorry to 
see it so very gently carried out. Knowing how the pro- 
visions of the Factory Act are worked, we have grave doubts 
whether the very mild compulsion of this Bill will not be 
found practically almost inoperative. The granter of the 
certificate needs better definition, the age when employ- 
ment commences is very young, and the minimum amount 
of schooling demanded during the half time period is so 
very small as to be almost practically useless. It really 


while to institute a compulsory scheme at all. 

We cannot avoid remarking en passant how great ana- 
logy the condition of the lowest stratum of children in all 
our towns bears to that of the collier children in the matter 





of education, and how much they would be benefitted by | 


some analogous scheme. With all our boasted spread of 


education there is a large substratum who are compara- | 


tively more ignorant than ever, and whose voluntary 
education at any period on this side the millennium is a 
matter subject to grave doubt. Sooner or later, society 
will have to entertain the question whether freedom does 


demand that men shall have liberty to train their children | 


in all that renders them undesirable subjects, and whether 
substantially the principle now to be applied to the collier 
does not equally apply to all others who act similarly. 

The provisions of the Bill are extended to “all coal 
mines and collieries, and mines of iron ore and iron stone.” 


| ing three-decked ship-of-the-line. 
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This seems to us to be short of what is required. A visit 
to a lead mine would convince the most sceptical that it is 
so; and if the complaints of the unhealthiness of some of 
the Cornish mines for want of proper appliances mean 
anything, they too wou!d be benefitted by supervision such 
as is here provided for. 

The code of general rules proposed to be applicable to all 
mines is sufficiently mild. A provision for the making of 
special rules applicable to exceptional cases is proposed, 
but it seems clogged with a great deal of cumbrous form, 
and to be greatly wanting in facility or directness. If, 
however, the proposal for the formation of such general 
rules be altogether neglected, as far as the proposed 
Bill goes, no one incurs responsibility. Indeed, the old 
view of inspection seems to cling to the measure. There is 
no contraction of the inspector’s sphere of duty to practi- 
cable limits, and no provision for making him reasonably 
responsible for the safe working of the mines in his dis- 
trict. He may, for aught here provided to the contrary, 
continue to spread his oversight over an fenpunntinghiig 
wide area, and largely continue, as he seems always to have 
been, a powerless recommender of precaution before acci- 
dent and a mere witness on the inquest after. The extreme 
limit of his power to enforce recommendations of pre- 
caution on owners is the imposition of a fine of one pound 
per day for their neglect. We cannot consider such-a 
maximum of protective power sufficient in the presence of 
all the facts recently accumulated in proof of the disregard 
of danger too many managers exhibit. 

The prime defect of this Bill is its want of definite 
limitation of the inspector’s district to secure his power of 
working it satisfactorily, and then the imposition of a 
proper degree of responsibility in relation to casualties 
that may occur through his neglect. What we want is 
prevention of accident. The dreadful destruction of life 
in connection with mining pursuits imperatively calls for 
protection to the miner. We regret that we do not see 
any necessary connection between the inspection as defined 
in this Bill and the safety we require. Inspectors as here 
provided will, doubtiess, be very efficient witnesses on the 
coroner’s inquiry, as they are now, but that is at a point 
too late to satisfy humanity. We want in them all the 
guarantee we can reasonably have that the dreadful acci- 
dents which periodically occur, and which inquiry almost 
always proves to have been preventible, shall not take 
place at all. 

Section 4 of the Bill raises the lowest age at which a 
person may take charge of the engine for raising or lower- 
ing the miner, from fifteen to seventeen years ; and Rule 10 
specifies that “ A sufficient covered cage shall be used for 
lowering and raising persons in every working pit or 
shaft.” Very wholesome regulations. It does seem open 
to doubt whether Rule 10 is sufficiently definite, and will 
necessarily bring into use the safety cage and other appli- 
ances for the prevention of casualty which are now in 
existence in this department of mining work. It is 
notorious that great slowness to adopt improvements in 
this respect has existed in some quarters, and it is very 
desirable it should cease to exist. The rule is general, and 
if its generality be simply intended for comprehensiveness 
and not for laxity—a fact that must depend on the adminis- 
tration of it—the desired end may be attained. 

We understand that a considerable amount of attention 
has been devoted to the perfecting of this measure by the 
parties interested, and that large modifications will be pro- 
posed in committee at their suggestion. What these 
modifications are we are unaware, but in a matter of this 
nature there cannot easily be too much attention paid to 
those practically interested, and whose peculiar wants need 
to be met, and in matters involving difficult technical 
details. However perfectly the Bill may be elaborated, 
it cannot in the nature of things be of a permanent 
character, and it is prudently proposed that it shall be 
enacted only for five years. 





Tae Letnster.—This new mail steamer, now off Messrs. 
Samuda’s yard at Blackwall, is much admired for the beauty of her 
outline, though her enormous paddleboxes have the appearance of 
being disproportioned to her height. Her draught of water aft is 
8 ft. and the 9-ft. mark on her bow dips. She is therefore about 
8 ft. 6 in. on an even keel, as a mere hollow iron shell. 


ForrIGN AND CoLoniAL Jorrincs.—The Administrative Council 
of the Italian Railway have announced that the 12th section, viz., 
from Martigny to Sion, will be opened on the 18th of May next. The 
first section, between Bouveret and Martigny, has been in operation 
since the 14th of July last. The Italian line to continue the Paris 
and Lyons and the Geneva Railways as far a3 Arona, forms an 
important part of the great line from Paris to Milan, by way of the 
Simplon.—Sebastopol remains as at the period subsequent to the 
siege, in a very dilapidated state. A few ruins had been recon- 
structed into habitable dwellings for the soldiery, but nothing more 
in the shape of renovation. Even the military hospital remains as 
it was in 1855. Some Jews have settled in the place, and employ 
their time in picking up bullets and shot from the vast area to the 
south and east of the city. An American company has raised forty 
of the sunken ships from the entrance channel. A large sub- 
scription has been recently raised in St. Petersburg to enable 
the former residents to rebuild their property, and thus help 
to restore the place to some measure of prosperity.—A project 
has been put forth for forming a new fine of access to the 


Agee | rich inland provinces of the south-west of China, containing a 
does seem to us that, for results so small, it is hardly worth | “- P ae 
| the port of Rangoon to Esmok. The proposition appears to possess 


population of $0,000,000, by means of a road 500 miles long from 


many features which recommend it to favourable consideration. — 
The keel of a new iron-sheathed line-of-battle ship is about to be 
laid down at Cherbourg. She will be 328 ft. in length, with an tron 
prow 30 ft. long, and be called the Napoleon 1.— The iron- 
sheathed frigate La Normandie, built at Cherbourg, is about to be 
launched. The iron-plates with which she is covered weigh more 
than 1,000 tons, which is the burden of a first-class merchant ship. 
Beneath the iron is a covering of teak wood. The frigate is to be 
armed with thirty-six rifled cannon of large calibre. When — 
her total weight will be 6,000 tons, which is 1,000 more than a sail- 
The frigate was commenced in 
loyed in her construction.—Spanish 


1858; eighteen months were em an 
jur ? dable rival to that of Sicily. 


sulphur seems likely to become a formic ! f 
A discovery made at Huelva (Andalusia), by a French engineer, 
veins of ore which had been worked in the times of the Romans 
seems likely to change the face of that poor district. The Kor | 
of sulphur exported from Huelva is expected to amount to pve 
tons, and it has been calculated that the mines will produce 


quantity for centuries to come. 
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MANUFACTURES, COMMERCE, AND TRADES 
OF FOREIGN NATIONS. 


Ill.—BADEN, 


NarvraL Propects—Tae Ficut ror Tae Coat Fretps—MANUPACTORIES 
—LocoMoTIvVE anD Enotne Woaxks—Tue InpusTay OF THE BLack 
Forest—GoVERNMENT AID—DeEposits or CaLamMinE—Roabs, RalLways, 
AND CANALS. 


tespecrinG this Grand Duchy, Mr. Hamilton, her Majesty's 
Secretary of Legation, reports that it has a superficies of 278 
geographical square miles, one-third of which is arable, another 
third forest, and the remaining third garden-land, fields, pasture- 
grounds, newly-tilled lands (which are only turned to account at 
intervals of several years), and water. The population numbers 
1,380,000, of whom only 231 families are solely engaged in 
commerce. 

The cerealia grown in Baden, in 1848, realised nearly £3,500,000. 
The vegetables, £866,666; and, in 1856, the plants, such as hemp 
hops, tobacco, rape seed, and madder, were worth nearly £2,000,000. 
The plant the most important, and of the greatest interest, is 
tobacco, which, during the last fifteen years, has been cultivated 
with the greatest success. In the year 1856 the tobacco crop was 
estimated at £385,000. The culture of fruit-trees produces annually 
£166,666; and, as there are upwards of 7,000,000 of these in the 
Grand Duchy, it possesses, in many places, the appearance of a vast 
orchard. There are 140 different sorts of pears and apples, besides 
peaches, apricots, and quinces; and it may be almost said with 
propriety that there are forests of walnut, chesnut, medlar, and 
cherry trees. In the cultivation of the vine Baden has made great 
progress in the past twenty years ; and now, in good years, the wine 
crop represents an annual value of £1,000,000. Each acre of forest 
land gives annually three-fourths of a cord, which, in the whole 
superticies, represents a quantity of the approximative value of 
£1,000,000 

Coal and anthracite deposits, near Offenbourg and Berghaupten, 
are being worked, but the result is far from corresponding with the 
demands of the industry of the country. It is quite a battle which 
Wurtemberg, Baden, and Switzerland are waging with one another 
for the possession of this precious agent of production; and, if the 
industry of Baden has developed itself more rapidly than that of 
Wurtemberg, Baden owes it to the natural facilities which she 
possesses for the transport of coal by her excellent river communi- 
cation, and by her railroad which traverses the whole length of the 
country from north to south—a country much longer than it is 
broad, so that there is no difficulty in providing manufactories 
cheaply and rapidly with the necessary aliments wherewith to feed 
on, such as coal, wood, cotton, wool, &c. The Grand Duchy is 
several years ahead of Wurtemberg in her railway constructions, 
and, in consequence, certain industries have been unsuccessful in 
Wurtemberg. ‘The more one reflects on this head (says Mr. 
Hamilton) the more one is forced to acknowledge that a rapid, easy, 
and sure locomotion is the best guarantee for the industrial progress 
of a nation.” 

Since 1830 the turf fields have been begun to be worked, and they 
promise for the future to be an assistance increasing in value in pro 
portion as the coal and anthracite deposits fail to meet the manufac- 
turing and domestic requirements. 

‘The number of manufactories in the year 1849 was 335, employing 
17,105 workmen. During the last ten years this number has been 
augmented by several large establishments, such as the Shuddy 
factories, the looking-glass and the vulcanised caoutchoue manufac- 
tories at Mannheim. ‘The most important manufactory is at Ettlin- 
gen, Rastadt; shirtings and cotton velvets consuming annually at 
least 2,500 bales of cotton and constantly employing 1,800 workmen. 
In consequence of the continued scarcity of water and consequent 
loss and insufficiency of water power, these workmen are now divided 
into two parties, working in rotation each for twelve hours at a time. 
There are 980 power-looms, 50 hand ditto, 250 for cutting the velvet, 
and 2,800 mule-jennies. 

Relatively speaking, the manufacture of tobacco may be said to 
have assumed gigantic proportions in Baden, one fabric alone giving 
employment to several hundred workpeople and producing annually 
two million cigars. 

At Carlsruhe there is an extensive iron establishment belonging 
to a company of shareholders, and employing 700 workpeople. Loco- 
motives, railway carriages, and steam engines “ of a superior kind” 
are made there. The dividend in 1855 was 10 per cent. on the capital 
employed, and the total value of the articles made £75,000. 

This dividend is not, however, equal to that which a company who 
are making beetroot sugar at Waghiiusel, near Bruchsal, are obtain- 





in this establishment realised a profit in 1855 of 17 per cent. 
The concern is the largest in the Zollverein. Here more than a 


million of quintals of beetroot are made into from 60,000 to 80,000 
quintals of sugar. The number of workmen constantly employed 
is 560, but during several months of the year it increases to 2,200 

throughout Baden more than 800 workmen are employed in the 
iron manufactories, 360 in succory, 300 in glass, 300 in buttons (at 
Freiburg), 550 in paper, 1,300 in silk, 240 in delf ware, 850 in straw 
bonnets (at Lenzkirch and Thiengen), more than 1,000 in tobacco 
120 in coloured papers for rooms (at Mannheim and Constance), 100 
in carriages (at Carlsruhe), 400 in woollen stutis, 800 in sugar (at 
Waghiusel and Offenbourg), 800 in machinery, 60 in steel, 1,600 in 
jewellery (principal seat Pforzheim). 

The most interesting portions of the manufactures of Baden are 
those which have the Black Forest for their site, The articles in 
raw there produced (those particularly from the districts of 
Neustadt, and Freiburg, and Schénan) fear no competition save that 
of Italy. The superiority of these districts of the Black Forest is 
due first to the excellent quality of the straw, and secondly to the 
numerous schools which the Government has carefully established 
there for teaching this particular branch of trade. This industry is 
& most popular one. Everywhere in the Forest the women may be 
seen twisting in their agile fingers the plaits of straw destined to 
adorn the pretty heads of their fair countrywomen of the town. 

A branch of industry nearly as popular as that of straw work is 
the manufacture of wooden and musical clocks. This trade em- 
pioyed in 1855 no fewer than 1,570 master workmen, and three times 
that number of under workmen, In every country where clocks are 
made use of those of the Black Forest are known and appreciated, 
as much for their cheapness as for their excelient construction. This 
industry owes its flourishing condition to a well-regulated division 
of labour, and to the honesty and perseverance of those children of 
1¢ Forest, who, in all parts of the globe, are engaged in selling the 
andiwork of their ingenious and laborious compatriots. The dis- 
icts of Neustadt, Fryberg, and Hornberg, are the principal seats of 
luis trade; and the attractiveness which the trade possesses is occa- 
sioned by the little capital which, in consequence of the well- 
organised state of this commerce, is required to carry the trade on. 
The total annual value of the clocks sold exceeds a million sterling. 
The Government foster the efforts of its thrifty and industrious sub- 
jects in the Black Forest to an extent almost paternal; and in so 
doing set an example to Governments of larger dominions, which, 
although it might not be convenient for them to copy in the letter, 
yet which, if recognised to the extent that it should, would work 
greatly to the advantage of the masses in the communities brought 
under its intluence. We especially commend the lesson to the 
managers of our public schools. The Government of the Grand 
Duchy has established a model school for clock-making at Furt- 
Wangen under the control of a special overseer, who has also the 
Supervision of the schools for teaching the manufacture of straw hats 
and brushes. The Government maintains at Bernau and at Man- 
zeuschwand schools for drawing; and at Herrischrid one for 
Sculpture in wood, in order to render the population able to cope 
with the Swiss, their rivals in this trade. For the advancement of 
industry and of commerce Government spends annually more than 
25,000 florins (£2,083 6s. 8d.) out of a total net revenue of 
bee 0,000 florins ; 10,000 florins in fostering the clock trade of the 

lack Forest, 9,000 to different industrial schools, and 500 to the 








t! 
h 
t 
t 





school of drawing at Carlsruhe. One almost feels regret in having 
to add that the clock trade of the Black Forest is threatened with a 
dangerous competition, in consequence of the rapid progress which a 
similar industry has made in North America, where it is carried on 
by natives of the Black Forest in particular. 

The Government are the proprietors of salt-works, and realise by 
the total quantity exported from the Grand Duchy about £916,666 
ow annum. The two government salt-works are at Diirrheim and 

appenau,. 

Near Weislach there are very rich deposits of calamine—the fossil 
cadinia, a zinc ore, consisting of oxide of zinc and carbonic acid, 
equal to carbonate of zinc. This industry may become of great 
importance to the Grand Duchy. 

n intelligent perseverance has been manifested by the Govern- 
ment for many years past in ameliorating its river and land com- 
munications; and the patriotism thus dis; layed cannot be too much 
admired. From the year 1831 to 1854, £2,728.750 have been ex- 
pended in the construction of new roads, and in altering and im- 
proving old ones, in repairing the banks of the Rhine and other 
rivers, in constructing ports, &c.; independent of the £3,333,333 
which the construction of the railroad and the telegraphs had cost 
the Government. In this amount are not comprised the sums which 
the new railroad from Basle to Waldshut has cost, nor those which 
its continuation from Waldshut to Constance will cost, nor that of 
the projected branch line from Durlach through Pforzheim to 
Muhlacker. By this it appears that the Government of the late 
Grand Duke Leopold expended no less than £7,916,666 during a 
period of twenty-four years, in order to give to the country the 
advantages of a perfect system of locomotion, appropriate to the 
necessities of the times. 

IV.—SWEDEN, 
PROGRESS OF FREE TRADE AMONGST THE LRONMASTERS—THE DIFFERENT SORTS 
or Swepish Inon—BessemeR’s Process 1n Swepen—Tae Mortara [Ron 

STEAMSHIP AND Macuinery Works—Tue Inon Exportep anp In Hanp. 


Mr. W. G. Grey, H.M.’s Secretary of Legation at Stockholm, re- 
ports, under date January 18th, 1859, at length on the manufactures 
and commerce of Sweden. 

There can be no doubt that Sweden possesses considerable internal 
resources, and that the development of those resources is every year 
making progress. During the last four years very considerable 
steps have been taken in the direction of free trade, especially as 
regards the principal objects of Swedish industry, iron and steel, 
upon the export and import of which heavy restrictions were im- 
posed previously to 1856. Mr. Grey has reason to believe that the 
proprietors of mines and forges are now pretty well reconciled to 
the system which has been introduced, and are convinced of the 
advantageous results produced by its operation. 

The commerce of Sweden sutlered severely in 1858 by the mone- 
tary crisis of that period. In the export of iron alone there was a 
diminution that year of above 200,000 skeppunds, nearly 27,000 tons 
as compared with 1857. 

As iron is the principal branch of Swedish industry, and certain] 
that which is of the greatest interest to our readers, it may be well 
here to give a brief description of the Swedish irons, which are of 
various qualities, each mine having distinct properties. They may 
be classed under three heads :— 

1. The Dannemora irons, which are the most valuable, and of 
which nine-tenths are used in England (almost entirely in Sheffield), 
where their value varies from £25 to £34 per ton. The whole 
quantity made at all the Swedish forges where these ores are used 
only amounts to about 4,500 tons, and the recent convulsions in the 
commercial world have had no effect upon their value. 

2. Next in estimation to the Dannemora irons are the numerous 
brands which are used for steel and other purposes, for which their 
good quality renders them desirable. For the sale of these irons 
Sweden depends upon the state of trade in England and the United 
States. In 1857, these irons were worth from £15 to £19 per ton in 
England, whereas in 1858 their value decreased to from £13 to £15 
per ton. In a good state of trade these irons have a higher value 
then the third class of Swedish irons. 

3. These are commonly called “assorted bar iron,” or “ common 
Swedish iron.” When, however, trade in the two principal countries 
where the second class of iron is used is depressed, the common 
irons have a higher value, as they find a market in every part of 
the world. The price of common Swedish irons was in Sweden, at 
the date of Mr. Grey’s report, from £10 to £13 per ton. 

During the two years preceding Mr. Grey’s report, Mr. Bessemer’s 
process of making steel had been tried at Edsken, near Hégbo, in 
the province of Gefle, upon a larger scale and with more success up to 
that time than in any other country, and great results were then 
anticipated—results that we doubt not will be little short of fully 
realised. The steel so made is already in practical use in Sweden, 
where a species of Swedish steel, pr in England German steel, 
has hitherto been employed for general purposes, for which cast- 
steel only is used in England and other countries where manufac- 
tures are in a more advanced state. At the manufactory of Messrs. 
Bolinder, at Stockholm, the tools used are mostly of Bessemer 
steel, and those persons who manipulate with them say that they 
are as good as is required. 

The Motala iron steamship and machinery works are prominently 
meationed. They were much extended in 1858. Light hundred men 
are employed in the factory, and 400 more in the branch establish- 
ment at Norrképing, where steamers, whose length will not admit of 
their passing through the locks of the Gotha canal, are constructed. 
During 1858 several new boats were built by the Motala Company, 
under the direction of Captain Carlsund. One was the “ Srea,” 
nominally of 260-horse, with accommodation for 120 first-class 
passengers, and cost 500,000 rix-dollars. She was intended to run 
direct between Stockholm and Liibeck, which shedid in from thirty- 
eight to forty hours. Another was the Polhem, built for the Govern- 
ment to carry the mails during the winter between the mainland and 
the Island of Gottland. Captain Carlsund undertook to construct a 
steamer capable of cutting through the ice and of encountering the 
storms so prevalent in the Baltic during the winter. He has com- 
pletely succeeded in the “ Polhem,” and the communication with 
Gottland is now open in the severest weather. ‘Ihe Motala 
Company have for a short time past been engaged in the 
construction of twelve iron steamers for a Russian company 
in which the Russian Government holds a certain number of 
shares. These boats are intended to ply on the Caspian Sea. 
They will be of 70-horse (nominal), and capable of carrying 350 tons 
of cargo. They will be sent in pieces to St. Petersburg, and from 
thence by canal and the Volga to the Caspian, where they will be 
put together. Machinery on a large scale to be worked by steam 
and water power is also being made at Motala for the neighbouring 
zinc mines at Aemeberg, purchased in 1857 by the Belgian Company 
called the “Société de la Vieille Montagne,” for the sum of 
2,500,000 rix dols. These mines are reported to be more valuable 
than was at first supposed. The vein is about 7 English miles in 
length and 45 ft. in breadth. The depth is in some places 50 ft., and 
the base has been found to expand horizontally. The company 
have spared no expense in the erection of the most complete 
machinery that can be made. 

The railroads are making steady progress throughout the country, 
and the works are being pushed forward by their enterprising 
director, Colonel Ericsson, with as much alacrity as the means voted 
by the Diet will permit. The sums of money voted by the last 
Diet for the construction of the state railroads amount in all to 
20,000,000 rix dols., which is intended to last till the close of this 


year. 
The following is a summary of the metal exports from Swedish 
ports during the years 1856-7-8 to the last day of November :— 


1856. 1857. 1858, 
Skeppunds. Skeppunds, Skeppunde. 
Bar-iron .. .. .. «. 624,006 .. 641.663 ., 445,868 
Wrought-iron oo 6s 19,054 .. 17,083 .. 18,036 
Other metals .. .. .. 26,368 .. 38,054 .. 64,022 


N.B.—7} skeppunds is equal to 1 ton; and 24 centners are equal to 
the same. 





Among the exports from Stockholm to England in the year 1859 
are— 


Pig-iron oe 08 ee 3,087 centners .. 19 Ib. 
Bar-iron oo 0s ee es 161,123 ~ « 8&,, 
Wrought-iron .. .. «. « 788 ae +» 84,5, 
eee 3,951 ~ os 865 
Scraps and blooms .. .. 1,285 a -- 2, 
Stee oo er as 6 1,920 ,, « Oe 
Copper o 08 08 ef ee 39 ee oo Dy 


The following is a return of the quantity of iron and other metals 
remaining in store on the lst of December, 1856-7-8. 








1856, 1857. 1858, 

Skey is, Skeppunds, Skeppund 

Bar-iron, scraps and blooms .. 107,551 .. 108,318 .. 184,459 
Wrought-iron ee ce es 11,466 .. 12,771 .. 18,065 
Copper ec es of 453... 449 «(ww 646 
Brass eo 62 00 of 204. 8 .. 99 
Metals oo 0s 68 a 525... 479 «. 462 
120,199 122,125 203,731 


The greater part of the iron exported to foreign countries from 
Sweden is shipped at Stockholm, where the store for the deposit and 
weighing of the productions of the various forges forms one of the 
departments of the Customs. 


ProposeD Brince across THE Mrrsky.—The Board of Ad- 
miralty have presented to Parliament a report against the plan of 
constructing a railway bridge across the river Mersey, near Cuerd- 
ley, between Warrington and Runcorn, which forms part of the 
London and North-Western Railway Bill, No. 3. The line of road 
which at present crosses the Mersey lowest down the river is that of 
the London and North Western Railway Company, near Warrington, 
about seven miles above Runcorn. The Admiralty state that the 
line of railway now proposed is to cross the river Mersey about 
four miles below the present crossing of the main line, with a head- 
way of only 18 ft. above high-water mark. They recommend the 
constructing of a lofty bridge over the Mersey at Runcorn. On this 
subject the report says: “ It has, however, been pointed out to their 
lordships, that if another crossing of the Mersey be required it might 
be effected at a site near Runcorn, where the banks of the river are 
high, and where a railway bridge might cross without the necessity 
of opening spans.” 

MEDITERRANEAN TELEGRAPH.—The telegraphic communication 
with Malta has been somewhat improved since the late remon- 
strances; but it still takes thirty-six hours for the transmission of a 
message, and longer when the lines are occupied by the Neapolitan 
Government. The submarine portion of the cable between Cagliari 
and Malta will not be restored for the present by the company, and 
consequently messages will continue to come as at present; it is, 
however, intended to lay a wire specially for the English company 
through Sicily. A portion of the old Cagliari cable—that is, from 
Malta to Marsala on Sicily, is in working order, and can at any time 
be used xs a duplicate. It is contemplated by the French Govern- 
ment to lay a submarine telegraph from Toulon to Corsica, thence to 
Gaeta, which will connect with the Neapolitan lines, and by this 
means give us still greater facilities. ‘The messages then will occupy 
about three hours. We are happy to state that the company intend 
reimbursing the parties whose messages have been édagel. The 
link between Malta and Alexandria is still in suspense, and until 
this is completed, the communication with Aden and India is in- 
complete, and causes a delay of several days. The line between 
Adeu and Kurrachee is reported to be working well, messages and 
answers occupying only ten minutes. The cable to connect Fal- 
mouth with Gibraltar is in a forward state; but it isnot yet decided 
if it is to be used for that line, or between Rang and Singapore, 
in order to connect the latter settlement with India and England. A 
ay has gone the round of the papers, calculating how 

ong messages will be when India and Ceylon are in connection. 
This cable has been working some months.—London and China 
Telegraph. 


SuPERHEATING APPARATUS. — Among marine engineers one of 
our greatest authorities is Mr. John Penn, of Greenwich, from whose 
modern practical talents and very extensive experience we have 
long hoped for some enlightenment on this subject; but, we regret 
to say, we have yet to wait some time longer before obtaining all 
the valuable information from him that could have been desired. 
It is true that Mr. Penn has already given some account of certain 
beneficial results obtained in some of his experimental trials, to a 
meeting of mechanical engineers at Leeds, in which it was stated 
that a saving had been made of above 20 per cent. What other 
results there might have been at the same time, not of a beneticial 
kind, we are not informed; but it is remarkable that the apparatus 
was ordered to be removed from the vessel some considerable time 
ago, and that the engines have been working again with plain satu- 
rated or non-superheated steam, purposely, it has been stated, that the 
alleged great saving might be more carefully corroborated. Now, if 
on the removal of Mr. Penn’s apparatus, the old wasteful consump- 
tion of 20 per cent., or even if only 10 per cent. of additional fuel 
had been required, we are warranted in concluding that the super- 
heaters would have been very quickly replaced again. As it is only 
the results that we are now concerned with, it is not necessary to 
give here any precise description of the particular apparatus expe- 
rimented with by Mr. Penn, which, with that of others, can be so 
readily obtained from the patent office and other authorities. The 
most prominent patents tried at present being those of Patridge, of 
Woolwich Dockyard; Lamb and Summers; Mr. Beardmore; and 
Mr. Robert Galloway, of the Board of Trade; and there is much 
similarity in all of them. We may, however, state that Mr. Penn's 
apparatus was of a kind easily removable, and, although not 
identical with, it differed very little from that above referred to as 
being tried in the Government steamer Dee two years ago,— Steam 
Shipping Chronicle. 





An ENGLIsH GENTLEMAN UPON AMERICAN Stree TRAILWA Ys.— 
The Hon. Grantley F. Berkeley thus writes of the streets, street 
railways, and street life of New York :—* The Broadway is certainly 
a very tine thoroughfare—that is, when compared to the deserted 
by-ways and grass-grown streets which lead from it; but in London 
it would have nothing but its length to make it remarkable, for it is 
nothing to be compared to Piccadilly. At one end of it, like Picca- 
dilly, getting towards the City, it is confused and crowded by num- 
bers of drays and other descriptions of carts, not forgetting those 
frightful nuisances, the omnibuses; and even throughout its length 
these huge transporters of an irresponsible people cumber the highway, 
and bully any other vehicle less than themselves. The street rails 
which are laid down for one particular class of these cumbrous 
nuisances are the greatest eyesore and objections to other travel that 
can possibly exist. Thank Heaven! London is not yet grown so tyran- 
nicaily democratic as to tolerate such an incubus on the locomotive 
freedom of the world. How intensely 1 have been amused at the 
things the streets afforded, so utterly at variance with the nonsense 
talked about the ‘national and beneficial equality of the American 
people!’ Lumbering along rails, tyrannising over all other wheeled 
conveniences, there you have a cheap omnibus; and when I demur 
at being shut up with ‘ Rowdies’ and ‘ Boh-Hoys,’ all of them 
spitting in chorus between their knees, my democratic friend, who 
shows me the town, assures me that in this land of freedom there 
can be but one price and one vehicle for all. ‘ Well, then,’ I remark 
to him, ‘ wonder not at my surprise, when fully impressed with this 
levelling idea, on coming into New York, I saw drawn up at the side 
of a street or square what I deemed to be a lot of littke Lord Mayor's 
coaches, bedizened with plated metal, silver, lace, and other profuse 
decorations, and learned that these were two-horse ‘hack carriages,’ 
on the stand for public hire, anc not for the locomotion of civic dig- 
nitaries, and, above all, that the cost of the hire of these public con- 
veyances put them utterly and completely beyond the reach of an 
but the better and richer classes.’ Curious this; but I shall, 
other places, have to touch on the boasted and said-to-be 
and national equality again.” 





THE ENGINEER. 





Marcu 28, 1860. 








THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 
268, WiLIaM Inenam and WiiuiamM Hincuuirrs, Armley, Yorkshire, ‘ Im- 
vements in apparatus for applying steam and other va gases, or 
uids, to the production of motive power, and which may be used fora 
— or gas exhauster, or other similar purpose.”—Petition recorded 2nd 
ruary, le 

322, PAUL CHARTROULE, Boulevart St. Martin,'Paris, ‘Iodine inhaling means 
and apparatus for medical pu ."—Petition recorded 7th February, 1860. 

394. WILLIAM CLark, Chancery-lane, London, “ Improvements in apparatus 
used for stretching, drying, and finishing woven fabrics.”—A communica- 
tion from Alphonse Delharpe, Tarare, Rhone, France.—Petition recorded 
13th February, 1860. 

404, Joseru ARNOLD, Leys, Tamworth, Staffordshire, ‘‘ Improvements in the 
treatment of sewage matters for the manufacture of manure, and in the 
apparatus for the same.”— Petition recorded 14th February, 1860, 

472. Francois Hypowirs Lemoine, Howland-street, Fitzroy-square, London, 
“Tmpr ts in the facture of waterproof papers and pasteboards 
of every description.”— Petition recorded 22nd February, 1860. 

493. RicHaRD ARCHIBALD BRrooman, Fleet-street, London, “ An improved 
method of producing documents suitable for bank notes and other instru- 
ments of value, in order to prevent forgery thereof.”—A communicat 
oy Leopold Eidlitz, New York, U.S.—Petuion recorded 23rd February, 





530. CHARLES FRANCOIS JULES Fonropert, Berlin, Prussia, ‘ Improvements 
in gilding and silvering siik and other fibrous substances.”—A communica- 
jned from Mrs. Muller, Berlin, Prussia. — Petition recorded 25th February, 

542. Ropert WaKER, Eccleston, near Prescot, L hire, “‘ Imp t 
in apparatus for preventing accidents in winding from mines, which appa- 
ratus is also applicable for other similar purposes.” 

544. Zaccukus Waicut, Upper Wortley, near Leeds, Yorkshire, ‘ Improve- 
ments in machinery or apparatus for the prevention of accid*nts in mine 
shafts by the breaking of the rope or chain, or disconnection of the drum 
from the engine, applicable also to other hoisting or lifting machinery or 
apparatus.” 

546. Gronas Weir, Glasgow, Lanarkshire, N.B., ‘Improvements in regu- 
lating steam engines, and in regulating apparatus for steam engines and 
other prime movers.” 

550, CORNELIUS PARISH and Josep Lana, Preston, Lancashire, ‘‘ Improve- 
ments in looms for weaving.""—Petitions recorded 28th February, 1860, 

552. Patrick Francis Lyncu and Joun Tynan, Liverpool, ‘* Improvements 
in the construction of boats, and in the use or application of certain novel 
arrangements and apparatus thereto.” 

554. BENJAMIN HARGREAVES and JAMES Heaton, Habergham Eaves, near 
Burnley, Lancashire, *‘ Certain improvements in looms for weaving.” 

556. JOHN MILLER BRYDEN and WILLIAM Corbet BrYDEN, Edinburgh, “ Im- 

——_ in mountings for window blinds.” 

. GEORGE RankEN, Bathurst, Sydney, New South Wales, ‘‘ Improvements 
in paddle-wheels.” 

562. : WILLIAM Epwarkp Newton, page ep London, ‘‘ Improved ma- 
chinery for making or forming the teeth of combs.”—A communication 
from William Noyes, jun., West Newbury, Essex, Massachusetts, U.S. 

564. Ropert HaNuHAM CoLLyErR, Alpha-road, St. John’s-wood, Middlesex, 
“Imp ts in the fact bed pv and in preparing materials for 
the purpose, and in apparatusesemployed therein; part of the invention being 
also applicable to preparing materials for fibrous and textile manufacturing 

urposes.”—/’etitions recorded 29th February, 1860. 

565. PigkRe CHARLES Destine Destas, Rue de Reuilly, Paris, ‘‘ A new engine 
working by wind or water.” 

567. Basutey Barren, Sydenham-hill, Kent, ‘‘ Improvements in projectiles.” 

609. WitLiaM Cuakk, Chancery-lane, London, “ Imp ts in hinery 
for * sizing’ raw silk or other threads, and for cleaning the same prepara- 
tory to the sizing operation.”—A communication from Messrs. John Edwin 
Atwood, Mansfield Center, Tolland County, and Lewis Leigh, Seymour, New 
Haven County, Connecticut, U.S. 

570, Ive Bonner and Joun Daniet Herp, Brussels, Belgium, ‘‘ Improve- 
ments in planing machines for files and other metal objects—straight, 
curved, or otherwise.” 

571, Joun Mines, Gloucester, “‘ An apparatus for exercising the joints and 
muscles of the human body.” 

572. Jexemian Driver, Keighley, and Joszpn Jessop, Bradford, Yorkshire, 
“Improvements in means or apparatus used in washing, wringing, and 
mangling fabrics.” 











573. Davip Cuapwick, Salford, and Hersert Frost, Manchester, ‘‘ Improve- 
! 


ments in apparatus for measuring water and other liquids.” 
574, Joan McCULLocH, San Francisco, U.S., “ Improvements in the reduction 
of gold, silver, and copper ores.” 


575. James CouLins, Bennett-street, Stamford-street, London, “ Improved 


outside blinds and awnings.” 

576. WitLiaM Henry Nasu, Matsons-terrace, Kingsland-road, London, ‘‘ Im- 
provements in steam engines.” 

577, Joun MAkniorr Buasurix.p, Stamford, Lincolnshire, “‘ Improvements 
in burning pottery and china ware, and in kilns employed for such pur- 

3e8. 

573. H&NRY BESSEMER, Queen-street-place, New Cannon-street, London, 
‘* Improvements in machinery or apparatus employed in the manufacture of 
malleable iron and steel.” 

579. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements in 
gas regulators or governors."—A communication from Adolphe Christophe, 
Paris. —Petitions recorded lat March, 1860, 

580. Gkorck Epwarps, Park-road-villas, Battersea, Surrey, ‘‘ Improvements 
in and foundations for bridges, piers, and other structures under 





water.” 

581, Pierk® Mopeste Titus Octave Coren AusiTes, Rue Vivienne, Paris, 
“ Improvements in photographic apparatus.” 

582. BBNJAMIN GuY BabineTon, George-street, Hanover-square, London, 
“‘ Improvements in means or apparatus for protecting the throat and chest 
from atmospheric influences, and which may also be employed as a protec- 
tion to the mouth.” 

583, —- b'Anay, Blois, France, “ Improvements in apparatus for raising 
water.” 

584. Josep WittiAM Lewis, Coventry, Warwickshire, ‘Improvements in 
looms for weaving ribbons.” 

585. RICHARD ARCHIBALD BroomaN, Fleet-street, London, ‘‘ Improvements in 
=the construction of naves or bosses for wheels.”—A communication from 
Gustave Hamoir, Saultain, France.—Petitions recorded 2nd Mareh, 1860. 
586. Joun HENRY JouNson, Lincoln’s-inn-fields, London, *‘ Improvements in 
the manufacture of artificial fuel."— A communication from Elijah Day 

Williams and John Reed Bostick, Philadelphia, Pennsylvania, U.S. 

587. Josxru Eccixs, Blackburn, I hire, ‘* Imp ts i 
for the manufacture of bricks, tiles, pipes, and 

lastic materials,” 

588. Xavier Musty, Boulevart St. Martin, Paris, ‘‘ An improved apparatus 
for washing ores.” 

589, WiLL14M GRANDAGR Ramspen, Liverpool, ‘‘ An improved boiler or appa- 
ratus for generating and superheating steam, or heating water and other 
fluids under pressure.” 

590, WituiaM Bausr, Munich, Bavaria, “Improvements in apparatus for 
diving and for raising and lowering bodies in water, parts of which im- 
provements are also applicable to other useful purposes.” 

591. WARREN Stormes HALk, Queen-street, Cheapside, London, “An im- 
proved candle lamp.” 

592. WILLIAM Epwarp Grper, Wellington-street South, London, “ A liquid 
or novel preparation to be applied to wools.”—A communication from Jules 
Juhel Desmares, Vire, Calvados, France. 

593, WitttamM Henry Mountz, Millbrook, Hants, ‘‘ Improvements in the con- 
struction of ferry boats ” 

595, Epwakp Humpunys, Deptford, Kent, “Improvements in marine boiler 
furnaces, and in feeding the same.”— Petitions recorded 3rd March, 1860. 

596. Jossru Broxt, Manchester, “ Certain imp ts in the f 
of soap.”—A communication from A. B. Devine, New York, U.S. 

597. Joun Sipxwortom, Broadbottom, Near Mottram, Cheshire, ‘‘ Certain im- 
provements in looms for weaving.” 

598. Cyxus Pricr, Wolverhampton, * Improvements in locks and latches,” 

599. Richarp Sarr, West street, Glasgow, “ Improvements in the prepara- 
tion and production of colouring matter.” 

600, Jonn Hexry Jounson, Lincoln’s-inn-fields, London, ‘ An improved 
ruffle, and sewing machine for producing the same; applicable also to 
ordinary stitching.”"—A communication from George B. Arnold and Abbey 
H. Price, New York, U.S. 

603. Ricuarp ARcuIBALD BRoomaN, Fleet-street, London, “ Improvements 
in the manufacture of pipes for smoking.” —A communication from Auguste 
Bourrel, Paris, 

604. WitLiaM Briers, Birmingham, “Improvements in the manufacture of 
elastic bands.” 

605. James Howarp, Bedford, ‘‘ An improvement in the construction of 
horse-rakes.” 

606, Wittiam Epwarp Newton, Chancery-lane, London, ‘‘ Certain improve- 
ments in window sashes.”—A communication from Thomas Fry, Brooklyn, 
King’s County, New York, U.8.— Petitions recorded 5th March, 1860. 

608. Tuomas Cox, jun., and WitLiaM HOLLAND, Birmingham, = 7 improve- 


hi 





a 
other articles formed of 


ure 








614. Joun Waxsu, Stedalt, Die, Bee, ra ay ogee machinery for 
cutting. ’ , or ot preparing for various useful and 
economical purposes furze or gorse, straw, bean-haulms, turnips, bark, flax, 
or any other vegetable substances.” 

616. WinLiaM Buxton, Staveley, Derbyshire, “ Improvements in safety-cages 





for mines.” 
618, WiLLiaM RicHARD JEUNE, Flower-terrace, Campbell-road, Bow, Middle- 
sex, ‘‘ Imp: ts in fire-lighters.”— Petitions recorded 6th March, 1860. 





Patents on which the Stamp Duty of £50 has been Paid. 


597. TueoporRE HyLa Jennens, Hunter’s-lane, Birmingham.—Dated 28th 
February, 1857. 

753. WILLIAM MacNaveut, Rochdale, Lancashire.— Dated 17th March, 1857. 

793. beg Banks and Joun Banks, Bolton, Lancashire.—Dated 21st 

arch, 1857. 

795. Georex Perrott, Cork, Ireland.—Dated 21st March, 1857. 

763. Joun WILKEs, THOMAS WILKES, and GILBERT WILKES, Birmingham.— 
Dated 18th March, 1857. 

744. CHARLES Askew and Jonn Askew, Charles-street, Hampstead-road, and 
Henry Myers, Upper Charlotte-street, London.—Dated 17th March, 1857. 

747. Sir Francis CuaRLes Know.es, Lovell-hill, Berkshire.—Dated 17th 


March, 1857. 

754. WiLLiaM M‘CuLLocn and Tuomas Kennepy, Kilmarnock, Ayrshire, 
N.B.—Dated 17th March, 1857. 

757. Joun Mitvar, Edinburgh.—Dated 18th March, 1857. 

740. JULES Moxs, Rue de |l’Echiquier, Paris.—Dated 16th March, 1857. 

775. WiLLIAM GWILLIM Merrett, Leadenhall-street, London.—Dated 19th 
March, 1857. 

824. SamueL Fox, Deepcar, Sheffield—Dated 24th March, 1857. 

791. WiLt1AM Moxon and Joun CLayton, <p Lancashire, and SAMUEL 
FEARNLEY, Halifax, Yorkshire.—Dated 21st March, 1857. 





Patents on which the Stamp Duty of £100 has been Paid. 


646. Josep MavupsLay, Lambeth, Surrey.—Dated 15th March, 1853. 

657. Joun Livesey, New Lenton, Nottinghamshire.—Dated 17th March, 1853, 

660, Grorer Jounson, Stockport, Cheshire. —Dated 17th March, 1853. 

os — Stockbridge Works, Deepcar, near Sheffield.—Dated 28th 
arch, 4 


Notices to Proceed. 


2530. Groner Pacey, Upper Priory, Birmingham, “ A rein handle and holder 
applicable for riding or driving, either for single, double, or team reins.” — 
Petition recorded 7th November, 1859. 

2543, George Haprigup, Carlisle, Cumberland, “Improved machinery for 
cutting staves for casks and barrels.”—Petition recorded 8th November, 1859. 

2551. Joun Dates, Gresham-house, Old Broad-street, London, ‘* Improve- 
ments in applying deodorising fluids to sewers and other receptacles of 
sewage "— Petition recorded 9th November, 1859. 

2553. Epwarp Tuomas Huanes, Chancery-lane, London, “ Improvements in 
railway brakes, also — for arresting the rotatory motion of wheels 
and cylindrical bodies in general.”—A communication from Jules Clément, 
Rue Tronchet, Paris. 

2554 Joun Epwarps, Aldermanbury, London, and Joun SkIRROW WRIGHT, 
Birmingham, “ Imp ts i facture of buttons.” 

2558. SamugL Evans, WaLTgR Evans, and Henry Evans, Derby, “ Improve- 
ments in polishing thread and yarn, and in machinery to be employed for 
that purpose.” — Petitions recorded 10th November, 1859. 

2563. Tuomas BLinkHorn, Spalding, Lincolnshire, ‘‘ Improvements in 








pumps.”—Petition recorded 11th November, 1859 

2569. Jonn Scorr, Sunderland, Durham, “ An improvement in anchors.”— 
Petition recorded 12th November, 1859. 

2582. James Houeate, Great Dover-street, Surrey, and Joun HENDERSON, | 
Ramsgate, Kent, ‘‘ Improvements in locomotive engines, partly applicable | 
to other steam engines.” —Petition recorded 14th November, 1859. | 

2590. CHARLES Pgwtress ALVEY, Commerce-place, Brixton-road, Surrey, 
“Improved machinery or apparatus for the facture of lopes.”— 
Petition recorded 15th November, 1859. 

2615. SamugL Corset, Wellington, Salop, “ An imp t or imy | 
ag in pulpers for pulping food for cattle.” —Petition recorded 19th Novem- | 

r, 1859. | 

2655. Tuomas Lister, Sheepbridge Ironworks, Chesterfield, Derbyshire, | 
“Improvements in the construction of sanitary privies and water-closets, | 
part of which imp ts is applicable as a tap for drawing off liquids.” | 
—Pdition recorded 28rd November, 1859. | 

2682. WittIAM MacNaveut, Manchester, and Joun Leien Tayior, Bolton, 
1 hire, ‘‘ An imp d method of increasing the temperature of water 
for feeding steam boilers or vessels for generating steam, and in apparatus 
connected therewith.”’— Petition recorded 26th November, 1359. 

2703. MANUEL LEopoLp Jonas Lavatsr, Strand, London, ‘Improvements 
in vulcanised india-rubber bands.”— Petition recorded 29th November, 1859. 
2712. Wittiam Epwarp Newton, Chancery-lane, London, “ Improvements in 
the construction of pianofortes.”— A communication from Frederick 

Mathushek, New York, U.S.—Petition recorded 30th November, 1859. 

2821. WiLLIaM Cay, Liverpool, “ An improved mode of manufacturing cannon 
and other ordnance.”—etition recorded 12th December, 1859. 

2992. Henry CocuRaNne, Middlesbro’-on-Tees, “ Improvements in the con- 
struction of core bars.”—Petition recorded 30th December, 1859. 

2. Joze Luis, Welbeck-street, Cavendish-square, London, ‘‘ An improved 
safety lock.” —A communication from Lasserre and Sarthon, Paris.—etition 
recorded 2nd January, 1860. 

29. Louis ARMAND LE BLANC DE St. Just, Welbeck-street, Cavendish-square, | 
London, ‘‘ An improved machine for cutting soft and hard stones in open 
quarries,”"— Petition recorded 5th January, 1860. 

42. Tuomas Moy, Clifford’s-inn, London, “ Improvements in steam engine 
governors.”— Petition recorded 6th January, 1860. 

65. JoHN FARMERLEY Dickson, Russell-street, Litchurch, near Derby, ‘ Im- 
provements in the construction of sewing machines, together with the 
apparatus connected therewith.” — Petition recorded 10th January, 1860. 

108. AnToink Davin, St. Chamond, France, ‘‘ Imp ts in jacquard 
apparatus.” — A communication from Ennemond David, St. Chamond, 
France.— Petition recorded 14th January, 1860. 

160. Henri Lanprin, Rue de Seine, and Louis Josern Sovtg, Rue de Mon- 
tholon, Paris, ‘‘ Improvements in washing ores and minerals.”—Partly a 
communication from Henri Charles {Landrin, Portugal.—Petition recorded 
21st January, 1860. 

172. Cuarues Constant Josepn Gurrroy, Duke-street, Adelphi, West- 
minster, Middlesex, ‘‘ An improved smoke ing app: , and also 
an improved method of introducing the coal or fuel into it.”—Petition re- 
corded 24h January, 1 

268. WituiaM Inenam and WiLiiaM Hincauirre, Armley, Yorkshire, “‘ Im- 
provements in apparatus for applying steam and other vapours, gases, or 
fluids to the production of motive power, and which may also be used for a 
pump or gas exhauster, or other similar purpose.”—Petition recorded 2nd 
February, 1860. 
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297. Epwarp Witus Uren, H 'y-Meavy, Di ire, “ Impr 
in a rotatory steam engine.”— Petition recorded 4th February, 1860 
386. Joun Greex, Newtown, Worcestershire, “‘ Improvements in 





or apparatus for drilling and distributing or sowing b cast, lime, salt, 
soot, guano, and other manures.” — Petition recorded 13th February, 1860. 
399. WituiamM LeaTHaM, Leeds, Yorkshire, “‘ Improvements in the means or 
apparatus for governing steam engines.”—Petition recorded 14th February, 
860, 


422. Tuomas GREEN, Nicholas-lane, London, “ An improved machine for the 
manufacture of paper and other bags.”—A communication from Leon de 
Parienté, Paris.— Petition recorded 16th February, 1860, 

493, RicHARD ARCHIBALD BroomaN, Fleet-street, London, “ An improved 
method of producing documents suitable for bank notes and other instru- 
ments of value, in order to prevent forgery thereof.”—A communication 
from Leopold Eidlitz, New York.— Petition recorded 23rd February, | 

498, THomas Dean, James KNow Es, and Tuomas KNow.es, Manchester, 
“ Imp in hinery or apparatus for obtaining motive power.” — 
Petition recorded 24th February, 1860. 

528, WILLIAM BIRKS, sen., and WILLIAM Birks, jun., Nottingham, “ Improve- 
ments in hinery for the fact of bobbin net or twist lace.”— 
Petition recorded 25th February, 1860. 

551, ALBAN ANDERSON, Lancaster, Ohio, U.S., ‘An improvement in gover- 
nors of motive power engines.”— Petition recorded 28th February, 1860. 

555. Joun Rickakp and Witt1aM Rickarp, Derby, “ Improvements in the 
manufacture of chenille and other piled fabrics, and also in the machinery 
connected therewith.” 

556, Joun MILLER Baypen and WILLIAM Corset Baypey, Edinburgh, “ Im- 
provements in mountings for window blinds.” 

562. Wittiam Epwarxp Newton, Chancery-lane, London, “Improved ma- 
chinery for making or forming the teeth of combs.”—A communication 
from William Noyes, jun., West Newbury, Essex, Massachusetts, U.S.— 
Petitions recorded 29th February, 1860, 

586, Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements in 
the manufacture of artificial fuel."—A communication from Elijah Day 
Williams and John Reed Bostick, Philadelphia, Pennsylvania, U.S. 

593, WitLiaM HenkY Muntz, Millbrook, Hants, ‘* Improvements in the con- 

of ferry boats.”—Petitions recorded 3rd Mareh, 1860. 








reer) 








ment or improvements in the fact of the 
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G10, WituiaM Epwarp Gaver, Wellington-street South, Strand, London, 
* Animproved machine for drying fecula.”—A communication from Michel 
Antoine Francois Thibaud de Ménonville, Rambervilliers, Vosges, France. 
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one of such app are at liberty to leave particulars in writing 
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sion within twenty-one days after the date of the Gazette (and of the 
Jo in which this notice is issued. 
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Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Cuass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers Fittings, §c. 
2026. W. L. Eau, Alfred-place, Bedford-square, London, ‘‘ Combustion of 
smoke, d&c.” —Dated 5th , 1859. 
This invention consists of a fire-clay or other body perforated in a 
cular manner, so that the smoke, gases, and air are severally divided 
into minute jets or streams, and meet and become intimately mixed at the 
moment of their escape from the perforated body into a combustion 
chamber or flue, no mixture of the air and s admitted through such 
perforations taking place until emerging therefrom, and into ample 5; to 
rmit of and insure the ibustion. The in disp this per- 
orated body or apparatus behind the fire, or in other position according to 
the arrangement or kind of furnace to which it is applied, so as to intercept 
the smoke and other gases arising from combustion in their passage from the 
fire to the chimney or other escape. In its form he prefers this perforated 
body to be of a wedge shape, that is to say, in its end view, or section 
parallel to the same, it is of the form of a right-angled triangle, and having 
one series of perforations entering and passing through the bodies at right 
angles to the other series of perforations ; therefore each series of perfora- 
tions enter at separate sides of the triangle, and both series open to the 
incline or hypothenuse which forms the point of mixture and ignition of the 
air, , and smoke in the combustion chamber or flues of the furnace in 
which the apparatus is placed.— Not proceeded with. 


2041. W. J. J. Variwuat, Rouen, France, “‘ Indicating the level of water in 
steam caldrons or boilers.” —Dated 7th September, 1859. : 

This invention cannot be described without reference to the drawings. 
2043. J. P. JouLe, Manchester, ‘“‘ Apparatus for refrigerating and condensing 

steam or other vapours.” — Dated 7th September, 1859. 

This invention consists in the method of applying a stream of water or 
other liquid to the surface of tubes, or other receptacles of liquids or elastic 
fluids, so as to occasion an increased and more rapid interchange and 
equalisation of temperatures. This the patentee effects by placing spirals 
or spiral coils in the pipes or channels, by the means of which spiral coil the 
stream of water or other liquid is made to acquire a pr ive and spirally 
rotatory motion; or the same effect may be obtained by placing plates or 
vanes so as to divert the stream from its original course into a sp rec- 
tion. In the instance of the surface condenser of a steam engine of that 
description in which the exhaust steam is passed through tubes pl 
within tubes of a larger diameter, the concentric s between the tubes 
being used for the transmission of a stream of cold water, he places upon 
the outside of the inner tube a spiral coil, by means of which the water is 
compelled to follow the direction of the convolutions of the spirally-formed 
coil, instead of going straight along the space between the tubes. If the 
surface condenser, on the other hand, be of the kind in which the exhaust 
steam is made to enter a receiver, through which the refrigerating water is 
transmitted by means of metallic tubes, he places spiral ccils with the tubes, 
and thus causes the water to follow the direction of the coils. In the in- 
stance of a refrigerator, or other apparatus for cooling hot liquids by a 
stream of water carried through pipes, he places in each pipe a metallic or 
other spirally-formed coil; or when one pipe is placed within another of 
larger dimensions, the space between the two conveying the liquids to be 
cooled or heated, and the inner tube conveying the liquid in the process of 
heating or cooling, he places spiral coils in the space between the tubes, and 
also within the inner tube. The spiral coils may be constructed of copper 
or other suitable material, and, if of small size, may be made by bending 
or coiling wire around a mandril or cylinder, and then pulling or extending 
the coil so as to separate the spires to a suitable distance from each other. 
2054. J. Tanpy, Cuvendish-grove, Wandsworth-road, Surrey, “ 

Dated 8th September, 1859, ; ? 

The patentee claims, First, constructing locomotive and other boilers with 
a continuous water space around the top, bottom, and sides thereof, serving 
as a fire-grate. S diy, the introduction of air and steam (into the fire- 
box of boilers) either separatel or combined, both above and below the 
fuel in a transverse direction. irdly, the arranging of the tubes of multi- 
tubular boilers immediately over each other in vertical lines or rows, by 
which the cleaning of the tube-plate is very much facilitated, and leakage of 
the tubes thus prevented. Fourthly, making the orifices of the central line 
or row of tubes of multitubular boilers at the fire-box end thereof smaller 
than the contiguous rows of tubes, i ing the d ter of the said 
several rows of tubes gradually towards the outside row, or varying the 
diameter of such said tubes vertically, beginning at the bottom tubes, and 

dually i ing the di ds the top of the lines or rows of 




















tubes, 
2058. M. M. Jackson, Zurich, Switzerland, ‘‘ Generating steam for condensing 
engines.” —Dated 9th September, 1859. ea 
The patentee claims the production of a strong artificial draught in 
boilers by means of a ee serving as the eduction-pipe of a cylinder, 
through which only a small portion of the steam generated by the boiler 
, the remaining and far ter portion of the steam serving to 
actuate the piston of the cylinder of a condensing engine, and being con- 
densed in the usual way after its work is perform 





Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §C. 

2011. J. Frion, Newman-street, Oxford-street, London, ‘‘ Detaching instantly 
the locomotives from railway carriages, and also for detaching instantly the 
harness froin horses.” —Dated 3rd September, 1859. 

This invention consists of two iron arms attached by pivots or hinges to 
the sides of the carriage, the extremities of which are pierced to receive & 
pin which revolves upon a pivot fixed to the sides of the carriage ; the ends 
of the traces are pierced in a similar manner to the arms, the attachment 
being made by bringing the pierced end of the trace upon the revolving pin, 
and then also bringing down upon the pin the pierced end of the arm, the 
latter being kept in this position by a spring. The detachment is effec 
by raising the arms by cords, or other desirable means, and a spring then 
attached to the pin throws off the trace, and the pin falls by the action of 
such spring ; then by means of a second set of traces passing under 
carriage, and attached thereto so as to create a leverage, the power of the 
horse is brought to bear upon one or more brakes attached to the carriage. 
—Not proceeded with. 

2018. G. Parsons, Martock, Somersetshire, ‘‘ Wheels.”—Dated 3rd September, 
185! 


The documents relating to this invention are with the law officers, and 
cannot at present be seen. a 
2039. G. Lawkence, York-road, Battersea, ‘ Wheeled vehicles.” —Dated 7th 

September, 1859. : 

This invention consists, First, of an improved method of constructing 
the bodies of vehicles to be used for the conveyance of passengers ; one 
Secondly, of a guiding-wheel capable of being applied to a great variety o 
carriages. In this improved construction of s for the conveyance 
of passengers the hinder part of the body of the carriage is similar in shape 
to the ordinary four-wheeled cabriolets now in use, but the front of the 
carri consists of two folding doors, meeting in the centre, and opening 
outwards. ,On the outer side of each door is a seat, the two seats forming, 
when the doors are closed, a seat for the driver, and for one or more other 

rsons. The roof of the carriage is extended so as to afford a shelter to 
the driver and those sitting with him. The body of the carriage mane 
fitted with any suitable springs fixed on the axle of the hind wheels. 
fore part of the carriage, having the weight of the driver, hangs on & cross- 
bar or spring, which has its bearing exactly over the centre of the 4 
wheel hereinafter described. The guiding-wheel, which forms a — 
this invention, is lied in the front of the carriage, in lieu of the fore- 
wheels ordinarily employed. The wheel is provided with an axle 
through its box or centre, and fixed to a circular wheel-like frame P' 
horizontally, having within it a space or aperture sufficient for the upper 

of the guiding-wheel to pass through. circular wheel-like a 
yk within a frame which extends forwards from the axle of 
hind wheels, and within which last-mentioned frame small friction rollers 
or other us contrivances are placed, in such positions that Coat 
peripheries or surfaces be acted against by the periphery of the 


may “ 

mentioned wheel-like frame, and so facilitate the turning of the 
Another guiding-wheel is by 

of the wheel is 


desired direction. ees > 
placing it between two semicircular plates to w! the axle 
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secured, such semicircular revolving within a fixed circular frame or 
collar. In the form of which has been hereinbefore described the 
shafts for the horse are hinged, or they are otherwise attached to a bar 
connected with the before-mentioned circular wheel-like frame.—Not pro- 
ceeded with. 


2063. S. CorneLy, Lime-street, London, “‘ Permanent-way of railways.”—A 
communication.— Dated 9th , 1859. 

According to this invention in constructing the permanent-way of rail- 
ways transverse sleepers are employed, and these are each formed of a bar 
or sheet of iron having a chair formed at each end by bending the bar or 
sheet. The outer jaws of the chairs are formed by bending the ends of the 
bar or sheet upwards to a right angle, or nearly so, and the inner jaws are 
formed by making three bends in the bar or sheet. Sleepers and 
chairs thus constructed may be used in conjunction with ordinary double- 
headed rails, which may be secured in the chairs by wooden keys. 


2069. E. J. Matuert, Florence, “ Axles.” —Dated 10th September, 1859. 
This invention consists in a method of running one axle within the other ; 
and in a method of affording independent revolutions to each wheel by 


attaching them to separate axles; also in a method of connecting and 
securely coupling them for the performance of the service required. The 
chief object of the invention is the facilitating of the passage of railway 
trains round curves. The invention cannot be described in detail without 


reference to the drawings. 


2075. F. Hewwpryckx, Brussels, “ Railways or tramways.”—Dated 12th Sep™ 
tember, 1859. 

This invention relates to a novel mode of constructing the chairs or 
supports of the permanent-way. These chairs or supports are usually made 
of cast-iron, but the patentee proposes to construct them of flat or other 
suitably shaped bars of wrought-iron. In carrying out his invention the 
bars of iron are first cut up into suitable lengths, which are heated in a 
furnace, and then bent up into the required shape by machines specially con- 
structed for the purpose, and provided with dies of the proper form. The 
rails are secured in these chairs or supports by means of wooden keys or 
wedges in the usual manner, and the supports or chairs are secured to the 
wooden cross-pieces or longitudinal bearings by means of spikes or bolts, or 
in any other convenient manner. For railways or tramways of narrow 
gauge, such as in mines or collieries, the chairs or supports for both rails 
may be made on the same bar of iron, care being of course taken that the 
two chairs are made the proper distance apart to maintain the true and 
correct gauge. For many of the purposes for which tramways are used in 
mines and collieries it will be found that,if the chairs for both rails be 
made from the same bar of iron as above mentioned, and which bar will 
thus be made to extend across the line from side to side, it will not be 
necessary to employ sleepers or cross-pieces to support the chairs, provided 
the ground be sufficiently hard to prevent the bars from sinking in. It will 
only be necessary on such occasions to level the ground, and consol date it 
a little, and then the combined chair and cross-pieces can be laid dow.: ready 
to receive the rails, 





Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manafestwring, Printing, Dysing, and Dressing Faivies, he. 


2028. A. V. Newton, Chancery-lane, London, *‘ Sewing machines.”—A com- 
munication.—Dated 5th September, 1859. 

This invention relates to the formation of what is commonly called the 
lock stitch, such as is produced by a needle and shuttle, by means of a 
revolving and vibrating arm, and hook for extending the loops of the needle 
thread, and a peculiarly arranged bobbin for supplying the locking thread. 
The invention also relates to an improved device for taking up the slack of 
the loop between the bobbin and the revolving and vibrating hook, and 
further to a new contrivance for feeding the cloth or material to be sewn. 
The invention cannot be described without reference to the drawings. 


2030. G. Lowry, Salford, Lancashire, “‘ Heckling flax, d&c."—Dated 6th Sep- 
1859. 


This invention consists, First, in making the heckles of heckling machines 
with movable pins or rows of pins, each of which, or any number of single 
pins, may be brought into position for acting on the strick of fibrous material 
when required. The second of the i tion is applicable to the 
machines for which letters patent were granted to the present patentee on 
the 7th of September, 1855, No. 2021, and consists in applying to such ma- 
chines a combination of levers acted upon by a cam for raising and lowering 
the trough or rail for the strick-holders, and of adjustable fixings whereon 
the trough bears when down, whereby the trough can be made to rise and 
fall any required height, and to dwell or remain stationary at the bottom 
of the stroke for any required length of time without changing the shape or 
size of the cam by whici: it is actuated. The third part of the invention 
consists in improved combinations of machinery by which the traverse of 
the strick-holders along the trough can be varied, without ing the cam 
or gearing by which the said strick-holders are moved. This object is 

tt. d by itting the motion im by the cam to a second lever, 
connected to the taking-in motion of the strick-holders, the studs of the 
said levers being adjustable, or by other suitable combination of adjustable 
levers, in combination with a positive cam. The fourth of the invention 
consists in doffing the tow when more than one line of holders are operated 
upon in the same machine, by means of an intermediate doffer, or other 
equivalent agent, which carries the tow forward or across the machine, 


2036. E. Buake, Tatchbrook-street, Pimlico, London, ‘‘ Treating china-grass, 
rhea fibre, mudar, d&c.”—Dated 6th September, 1859. 

According to this invention, the fibre in the raw state is laid on a per- 
forated metal plate, each skein or small bundle of the fibre being carefully 
laid straight and opened out, and the skeins are separated the one from the 
other by partitions of perforated metal attached to the bottom-plate and 
running from end to end of it. When all the partitions of the bottom-plate 
are filled with fibre, a a also of perforated metal, is placed upon it, 
but does not press on the fibre, as it rests on the tops of the partition plates. 
Several plates, having skeins of fibre arranged between them in this manner, 
are placed horizontally, and one over the other, in a vessel into which they 
exactly fit, and this vessel is filled with an alkali lution, by pref 
a solution of soda-ash, and steam is admitted into the vessel beneath the 
lowest plate, and it passes up through the perforations in this plate, and in 
the plates above it, and traverses the whole of the fibre the vessel contains, 
When this process is complete, as is known by the appearance of the fibre, 
the plates are removed from the vessel, and the skeins of fibre are taken 
out one by one; they are then rinsed by hand in hot water, and are 
between a pair of pressing rollers. The fibre is afterwards further treated 
by machinery, such as is used in the manufacture of silk waste. To prepare 
the fibre for this treatment it is first dried, and then again moistened with 
water containing soap in solution ; in this state the fibre is placed between 
plates and pressed heavily, the pressure being kept on for several days ; the 
silk waste hinery is then | i, that is to say, the fibre is placed on 
an endless apron, which carries it forward between porcupine rollers, and 
these present it gradually to the action of a drum, on which teeth are 
mounted at intervals. This machine is called a “filling engine.” When 
the teeth on the drum of the filling engine become full of fibre, the machine 
is stopped, and the fibre is taken off the teeth. Each quantity of fibre is 
then clamped by one end between two boards, and is taken to another 
machine containing an endless web of leather or other flexible material, 
which travels continuously, and has card-teeth fixed in it ; to these travelling 
teeth the free ends of the fibre are gradually presented. When the fibre is 
sufficiently worked at one end, it is unclamped, turned end for end, and 
again secured between the , in order that the other ends of the fibre 
may be subjected to the card-teeth. The machine last described is called a 
dressing frame. When the fibre has passed through the dressing frame, it 
is prepared for spinning in the ordinary manner. 


2048. W. Roruweu. and T. Watson, Midgley, Yorkshire, “‘ Screw gill boxes.” 
— Dated 7th September, 1859. 

This invention relates to means of gradually lowering the fallers of screw 
gill boxes from the upper bed to the lower, and consists in the employment 
of a tappet or tappets of suitable form applied in such manner as to operate 
a suitebly formed lever or levers at the poe time, which receive the 
fallers as they are projected off the upper bed, and which by the rotation 
of the tappet or tappets gradually lower the fallers, thus diminishing the 
wear and tear thereof, and also preventing the noise caused by their drop- 
ping suddenly from one bed to the other. 


2074. H. W. Riptry, Bradford, ‘* Finishing dyed piece goods.”—Dated 12th 
September, 1359. 
This invention relates to an improvement in the process of finishing piece 
s for which the inventor obtained her Majesty’s Letters Patent bearing 
November 19th, 1850, No. 133.0. In the specification of that patent 
he described a mode of treating woollen and other piece goods dyed to a 
black or dark tint, to improve their colour and appearance. This he effected 
by applying a minute portion of oil or saponaceous matter to the surface 
thereof by means of friction. He has found, however, that, unless great 
care is used, the oil is liable to be applied in excess, and also, from the neces- 
sity of saturating the goods with dye liquor, an excess of the dye is likely 
to be retained in the fabric after the finishing process, and which has before 
never been successfully removed. Now, in order to remove or fix this 
excess of colouring matter, and also to neutralise the grease applied to the 
fabric, he proposes to pass the piece goods after being oiled through a 














trough containing fullers’ earth and water, and cause them to traverse again 
and again through the same by the agency of rollers until the oil or grease 
has completely combined with the fullers’ earth. He then runs the goods 
through clean water for the purpose of — them of the et. and 
other matters. By this means he is enabled effectually to prevent black 
cloths and other piece goods from soiling hght goods when brought into 
contact ‘ 


therewith. — Not proceeded with. 








Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implemenis, Flour 
Mills, ec. 
2046. E. Cregp, Folkestone, Kent, ‘‘ Millstones."—Dated 7th September, 1859. 
This invention consists in the peculiar mode in which the inventor 
prepares or dresses the millstones which he uses for hulling and cleaning 
rice and other grain having hulls or husks. He makes use of a pair of 
stones, and prepares their working or grinding surfaces with grooves made 
curved in form, being segments of circles, having their centres outside the 
eye of the running stone; these grooves he intersects by i ves 
ing from the centre of the stone to the outer. the action of which 
jatter is to arrest the grains which are being carried from the centre to the 
periphery. and cause them to fall upon their longest diameter, so that the 
jusk or hull is more readily and easily knocked off. The stones are adjusted 
by a tripod and set screws which act at the ends of the arms. He proposes, 
iso, to apply an exhaust blower in order to drive off the husks or hulls or 
dust from the grain, which may be received in a chamber in a bend or 
hollow in the said exhaust-pipe.—Not proceeded with. 
2051. J. Nicnouson, Hensingham, W hiteh » “* Horse-vakes.”"—Dated Sth 





This invention relates to a peculiar construction and arrangement of lever 
horse-rake for hay, corn, corn-stubble, or weeds, whereby the teeth of the 
rake are balanced, so as to afford greater facility for freeing them from the 
collected matter. In carrying out this invention it is proposed to apply to 
the inside of the main framing of the rake a secondary frame working on a 
transverse or rod extending from side to side of the mainframing. The 
heads of the several teeth arejcarried by, and work freely upon, the front 
portion of the inner or secondary frame, which is connected by a double- 
forked connecting-rod to an overhead hand-lever, the back free end of which 
works in or against a segmental guide. By depressing this lever, and 
engaging it into a catch or notch, the teeth will be elevated from the surface 
of the land, and maintained so elevated until the release of the lever again. 
A movable catch fitted on to the segmental guide-bar enables the lever to be 
maintained elevated and the teeth raised to any desired height above the 
ground, The inclination of the points of the teeth is also capable of being 
regulated by adjusting the height of the main frame in conjunction with 
the greater or less elevation of the lifting lever, this adjustment of the 
frame being accomplished by means of slotted quadrants and tightening 
screws. 

2057. W. Roscox. Croxteth Hall, West Derby, Lancashire, “‘ Machine for 
distributing guano, &-c.”—Dated 9th September, 1859. 

This invention consists of an imp) t or hine for distributing or 
sowing guano, artificial and other manures, in a dry, plastic, or pulpy state 
upon land. On a suitable frame supported by wheels and axle, capable of 
being drawn by horses or other power, is affixed a cylinder chest, into which 
the patentee places the guano or other manure to be distributed. This 
cylinder or chest has a slit or groove through which the manure falls 
regularly by a revolving agitator inside the cylinder, and a reciprocating 
one in the slot or groove. Both motions are communicated from the 


wheels and axle. 
Cass 5.—BUILDING.—None. 





CLass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


J. SpurGIN, Great Cumberland-street, London, *‘ Ordnance and projec- 
iles.”—Dated 2nd September, 1859. 

For the purposes of this invention, the inventor applies to cannon of the 
ordinary construction, viz., muzzle-loading, and of a cylindrical or smooth 
bore, a tube of steel having rifle grooves formed within it. The tube is 
made to fit the bore of the cannon or other piece of ordnance, and so that. it 
may be placed and locked therein, and unlocked and withdrawn at pleasure. 
The tube is chambered or made somewhat larger in the bore at the breech 
end for a sufficient length to receive a ball and cartridge. The ball should 
be furnished with a leaden ring of a slightly larger diameter than the bore 
of the tube beyond the chamber. The gun is loaded by placing the ball and 
cartridge into the tube when it is out of the gun, the tube is then put into 
its place, and there locked ; the gun is discharged in the ordinary manner. 
—Not proceeded with. 

2025. J. W. P. Fisip, High Holborn, London, ‘‘ Breech-loading fire-arms.”— 
Dated 5th September, 1859. 


This invention relates to a certain invention patented by Alfred Vincent 
Newton on the Ist of April, 1857, as a communication under the name and 
title of “Certain improvements in fire-arms,” and consists, First, in a new 
mode of operating the bolt for securing the breech chamber in line, as de- 
scribed in the specification to said patent, by which the operating apparatus 
is arranged so that, besides other advantages, the necessity for cutting 
away, and thereby weakening, the gun-stock required by the method 

joned in said specification is obviated. In this improvement, the bolt 
is shot forward by the action of a wedge-formed, inclined, or curved surface 
upon a slotted incline or curved surface made in the bolt, or otherwise con- 
nected to it. The acting wedge is attached to an upright rod or bar, the 
head of which is depressed sufficiently to effect the required action by an 
impulse received from a projection constructed on the hammer for the 
purpose, as the hammer is falling, to explode the primer. To bring back 
the bolt when the pressure is removed, to y for a new propulsion, a 
straight or spiral spring, or other device, may be employed to act directly 
on the bolt, or upon a reverse incline on the rod or bar operating upon an 
incline in the bolt, Secondly, in the introduction of a screw at the under 
part of the chamber or breech, and through the breech into the interior of 
the chamber, so that its screw end shall extend near to and over, but not 
touch, the external curved face of the tubular bolt valve for the purpose of 
preventing the latter from falling out, or being withdrawn from the chamber 
unnecessarily.—Not pro with. 
2033. F. J. Manceaux, Paris, *‘ Cartridges.”—Dated 6th September, 1859, 

This invention consists in placing a pasteboard, card, or other wad or 
washer, or wads or washers, saturated with or other lubricating 
material, at the back of the bullet in cartridges for muzzle-loading, rifled, 
and other arms, as hereafter explained. The washer is made of a diameter 
to correspond with that of the base of the bullet, and has a hole formed in 
its centre, through which the gases pass on the discharge of the arm into 
the conical or other chamber at the rear end of the bullet. The wad forms 
a seat for the bullet, and keeps it in the centre of the bore of the gun, The 
base of the bullet is kept from direct contact with the gases, and does not 
become distorted. The quantity of gas which enters the chamber at the 
rear of the ball through the central hole of the wad becomes regulated, and 
produces a uniform expansion into the grooves of the arm. The wad lubri- 
cates, and materially diminishes the fowling of the barrel. The powder is 
contained in a tube which extends down to the conical part of the bullet, 
and the powder, ball, and washer are held together by an outer casing. To 
load with these cartridges, tear off the upper part of the outer covering, 
pour the powder into the barrel, then introduce the wad and bullet, which 
are still held together and surrounded by the outer covering ; when the 
bullet has descended about two-thirds of its length, more or less, tear off 
the paper or other covering above the bullet, and force it home with the 
ramrod, In some cases the patentee makes use of two wads, one of the 
shape just described, the other concave, and in which the base of the bullet 
rests; a hole is formed as before through the centre of both of the wads, 
which communicates with the recess at the back of the bullet ; or he forms 
both the wads concave. When the ramwrod presses down the bullet on the 
powder, it flattens and expands the concave wad, which is pi tween 
the base of the bullet and the flat wad. The same action is produced, but to 
a greater extent, by the action of the explosive gases, which force the wads 
to enter the grooves of the barrel. The same results are obtained when two 
concave wads are employed. For fowling pieces, where small shot is used, 
and for smooth bores, he uses a flat and a concave wad, or two concave 
wads connected together at their concave parts, without holes formed 
through their centres. 

2040. H. Jonns, Birmingham, 
September, 1859. 

This invention relates to such breech-loading fire-arms as are opened and 
closed at the breech end by the barrel turning in a vertical plane upon a 
centre. The beeech end of the barrel being opened when the said end is 
raised, and closed when the said end is depressed, the closing of the barrel 
being effected by the open end of the barrel being brought against the face 
of the body of the gun. The invention has for its object, principally, the 
effectual closing of the breech end of the barrel during discharge by securing 
it accurately against the face of the body of the gun. The invention cannot 
be described without reference to the drawings. 


2010. 
t 





“* Breech-loading fire-arms.” — Dated Tth 





Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj; , Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

2012. W. WaHeEatstonk, Conduit-street, Hanover-square, London, “‘ Harmo- 

niums.”’— Dated Srd September, 1859. 

In these improved harmoniums the wind-chest is placed above the 
somnier, and the somnier itself is inverted, having its note frames and 
vibratory above, and its palettes or valves below, and opening downwards, 
So that, by causing one of their ends to project beyond the front board of 
the somnier, the plungers of the finger-keys can be made to act directly 
upon the palettes, and open the vaives required. In these improved 
harmoniums the wind apparatus is placed vertically on the instrument, and 
consists of three cuckoo bellows, two of which serve as feeders, and the 
third asareservoir. The feeders are actuated by two pedals or treadles, to 
which they are connected by bands or straps passing over small pulleys 





secured to the back board of the reservoir, thus dispensing with the lever 
spindle and short arm of the ordi instrument, which appliances are 
more liable to derangement, and more costly in manufacture, than the 
pulleys and straps. The wind which enters the feeders in these instruments, 
when distended by their internal springs, is forced by the descent of the 

les, through valves in the middle board of the bellows into the reser- 
voir, from whence it passes through wind passages at the back of the 
reservuir, and through the somnier into the wind-chest. 


oe, x. C. Nixox, Nottingham, “ Kitchen ranges.”"—Dated 3rd September, 


This invention has for its object the convenience and advantage of com- 
bining in a kitchen range a steamer and hot closet, or steamers and closets, 
so that the apparatus may be used as a steam closet fur steaming purposes, 
or as a drying closet for warming, drying, or other purposes, The tee 
introduces steam from the boiler or steam generator directly into closet 
for cooking purposes, and when not used for steaming purposes the steam 
is circulated through pipes round the outside the steam closet, or 
between the steam closet and an outer case, which converts that which was 
before a steam closet into a hot warming or di my Low me This invention 
cannot be fully described without reference to wings. 


2020. H. Swan, Bishopagate-street Without, London, “‘ Stereoscopes and 
stereoscopic pictures.” —Dated 3rd September, 1859. 

megeny | to this invention the inventor constructs stereosco with 
prisms or lenses of different magnifying om. that is to say, the prism 
or lens opposite one eye exceeds in magnifying power the prism or lens 
opposite the other eye, and he uses such instruments in conjunction with 
pictures in which the two views forming the pi bination are 
of different sizes, corresponding with the different powers of the prisms or 
lenses opposite the two eyes, and these pictures, vay | to this inven- 
tion, are ted togeth ttaching them both in suitable positions 
to the same mounting. In this manner, by the use of the large picture 
only, he is enabled to obtain stereoscopic effects, bined with minut 
of detail, such as a large picture alone can give, and is also enabled to 
arrange the instrument in a form which is much more convenient than 
that of the instruments heretofore employed for viewing large pictures. — 
Not proceeded with. 


2035. J. Stewart, Tottenham-court-road, London, “ Pianoforte action.” — 
Dated 6th September, 1859. 

In arranging the actions of upright pianofortes, according to this in- 
vention, the flys or hoppers are mounted on blocks, fixed at the ends of the 
key levers, and they act directly, or without the intervention of stickers, on 
the hammer butts. On the back of each of the flys or hoppers a projection 
is fixed, which comes in contact with a button or stop fixed on a screw 
— in an inclined position through the block on which the fly or hopper 

$ mounted, and thus the fly or hopper is prevented entering too far under 
the hammer butt. At the upper part of the projection from each fly or 
hopper an incline is formed which, when the key is depressed and the hopper 
raised, comes against an adjustable button carried by a screw fixed in the 
hammer rail, and this button is so placed as to come inst the incline just 
as the fly or hopper should escape from the hammer butt, and thus ensures 
its doing so. As the hammer rail carries both the hammers and the buttons 
which ensure the ———— any warping which takes place in the hammer 
rail will not impair the action of the instrument, for any change in the 

ition of the hammer butts will be shared by the upper escapement 

uttons. 


2038. E. R. Dann, and E. Goupscumipt, Nottingham, ** Bonnet fronts or 
lappets.”—Dated 7th September, 1859. 

Heretof in the fi of bonnet fronts or lappets it has been 
usual to set the several widths of goffered blond or lace, of which the 
bonnet front or lappet is formed, into a band of net ribbon or tape. Now, 
according to this invention, the goffered blond or net is set into a band of 

per, by the use of which material the band is made much smoother, and 

ence more convenient for use; the article is also more economically manu- 
factured. In some cases, the inventors strengthen the paper by introducing 
threads or strengthening bands into it during the manufacture, The in- 
vention also consists in mounting the goffered blond or lace on a band of 
thin metal, which serves to hold it in form, and also to support the bonnet 
into which it is fitted. —Not proceeded with 




















Crass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical ions, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, y 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


, Smelting, 
2021. B. Lauru, Manchester, ‘‘ Rollers or cylinders for calico printers.”~ 
Dated 3rd September, 1359. 

This invention relates to a method whereby rollers or cylinders for 
printers, and tubes, are brought to any required gauge, and to a smoothness 
of surface, whereby the operations of turning or drawing through plates are 
rendered wholly, or in great part, unnecessary. The invention cannot be 
described without reference to the drawings. 


2022. F. C. Bakewei., Haverstock-terrace, Hampstead, ‘* Caustic alkalies.”— 
A communication. —Dated Sth September, 1859. 

This invention consists in a method of separating caustic alkalies from the 
lime or other precipitate used in the process of their manufacture by means 
of filtration through fire-bricks, or other solid porous substance capable of 
resisting the caustic action of the alkaline liquid, whereby a more perfect 
separation is effected than by the processes that have been heretofore known 
and practised, combined with a great saving in time and fuel, 


2023. W. Busu, Dulwich, Surrey, “ Granulated seidlitz-powder.”—Dated 5th 
September, 1859, 
This invention consists in granulating the seidlitz-powder while in a 
partial state of fusion, and in depriving the salts of its taste and natural 
moisture, and thus rendering the preparation much less liable to be affected 





ry ges of F or damp than the ordinary seidlitz-powder, 
and this without a in the slightest d its medicinal qualities or 
effervescing properties. e granulated seidlitz-powder, when dissolved in 


water, forms a most pleasant, wholesome, and very cooling beverage.—Not 

proceeded with, 

2031. R. K. Genparp, Plymouth, lL or other infusions,” — 
Dated 6th September, 1859. 

This invention is intended principally for the purpose of facilitating the 
infusion of pharmaceutical a so as to obtain a more perfect in- 
fusion, and in less time than by the method and apparatus hitherto in use, but 
with slight variations the same process and apparatus are equally applicable 
for the purpose of making infusions of tea, coffee, and other ingredients. The 
apparatus which the patentee pro to employ for the above purpose 
consists of a pan or vessel of a convenient form for cleansing, and less in 
height than it is in diameter, formed of block tin or other suitable material 
(pure tin hardened wi ti y or silver being preferred), and provided 
with a handle and a lid or cover. In the interior of this pan or vessel, and 
near to the top of the same, are two sieves or strainers made of perforated 
metal or earthenware, or of other suitable perforated material or fabric. 
The ingredients to be infused are _— between the two sieves or strainers, 
and cold water is poured into the pan or vessel until the ingredients are 
covered. Heat is then applied to the pan or vessel by means of a gas-stove 
or otherwise until the water is raised to a temperature of 212 deg. The pan 
or vessel is then removed and enveloped in felt, or other non-conductor of 
heat, for the space of about five minutes. The pan or vessel is then placed 
in an open vessel, and, if the infusion require to be cooled, cold water is 
poured on the lid, so as to accelerate the cooling operation. It will be 
evident that, for making an infusion of tea or coffee, this cooling oj jon 
is neither 'y nor desirable. These three several operations are for the 
most expeditious process, but, when extreme haste is not required, the first 
and last operation may be dispensed with, and boiling water poured in the 
usual way on the ingredients placed between the perforated or other 
strainers, the vessel having on the envelope of non-conducting material ; 
this is the second ion, and is suitable for tea or coffee making. 

2037. J. J. Lyons, London, “‘ Sugar.”—Dated 7th September, 1859. 

This invention consists in applying to the upper portions of the pans used 
in the manufacture of sugar an open pipe or flue, into which an up current of 
steam is introduced through a pipe connected with a boiler in which the 
steami generated. In some cases, in any convenient position on the steam 
pipe. a vessel may be carried to receive any condensed water that may arise 

n the steam pipe, from which it may be reconveyed to the steam boiler,— 
Not proceeded with. 


2042. J. L. Junuion and G. Pints, Aberdeen, N.B., “ Gelatine.”— Dated Tth 
September, 1859. 
This i ion has refi to the obtaining of geiatine from bones be 
chemically separating their constituent — and consists, First, in 
operating upon the said bones either in closed vessels under atmospheric 
pressure, or in vessels open to the common atmosphere, through the medium 
of suitable solvents in a cold state, and, Secondly, in the machinery or 
Pp to be ployed therein. The invention cannot be described 
without reference to the drawings. 

2077. F. Versmann and A. Oprenneim, Bury-court, St. Mary-axe, London, 
‘** Improvements in the treatment of various substances, so as to render tt 
same non-inflammable.”— Dated 12th September, 1859. 

The patentees claim the application of the oxides of tin, and of their 
hydrates, and of the tungstates of soda or potash, or of ammonia, for the 
purpose of rendering various substances non-inflammable, 
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Crass 9,—ELECTRICITY.—None. 
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Ciass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1998. P. Wriaut, Dudley, “ Anvile "—Dated 2nd September, 1859. 

The object of this invention is to unite the two haives of an anvil without 
resorting to the process uf welding the said halves together. In carrying 
the invention into effect the patentee makes the top part or half of the 
anvil in one solid piece To the under side of the said top part of the anvil 
he attaches a shank, having the same or nearly the same diameter through- 
out, The said shank is made by preference by stamping in a die. The 
flange which is made on the upper end of the shank is of the exact size of 
the middle part of the anvil, and constitutes the said middle part when it is 
united %o the under side of the top part of the anvil. The said top part of 
the anvil and the shank are raised to a welding heat, and are placed in a 
die, the top half of the anvil being placed upon the flange of the shank. 
By the action of a steam or other large hammer the said top part of the 
anvil and the flange of the shank are welded together. The top part of the 
anvil is then steeled and made ready for fitting the bottom part. 


2000. F. WARREN, Birmingham, “ Machinery for cleaning tropical and other 
Sibres.” — Dated 2nd September, 1859. 

The inventor makes and substitutes metallic endless bands for the non- 
metallic ones used in carrying forward the tropical and other fibrous mate- 
rial to be operated upon by certain parts of fibre-cleaning machines. The 
invention has especiai reference to Brookes’ patent fibre-cleaning machine, 
but the inventor does not confine himself to the application of the said 
invention to that machine only. Provisional protection has not been granted 
for this invention. 

2002. J. K. Watson, Edinburgh, “ Gas meters and exhausters, washers, and 
purifiers.” —Dated znd September, 185%. 

This invention relates to the arrangement and construction of gas meters 
and exhausters in such manner as to secure great simplicity of parts, and 
economy of cost, together with facilities for inspection and adjustment, and 
other advantages. The revolving drum or cylinder of the meter is con- 
structed in the ordinary manner of wet meter cylinders, but it has no ex- 
ternal gas casing. Each side of the cylinder is formed with a convex 
cover or false end, The inlet pipe passes through the centre of this false end 
or cover on the inlet side, and is turned up to the required height in the 
interior in the usual manner. ‘The gas passes through the cylinder, and is 
received with the corresponding cover or false end on the opposite side or 
end of the cylinder, which is fitted with a gas discharge pipe in every way 
corresponding to the gas inlet pipe, the receiving end being turned up inside 
the cover, and then passed out by a central aperture. In this way the gas 
is both received aud discharged at the centre of the cylinder.—Not proceeded 
with, 

2003. W. Fearn, Leeds, ‘* Buoys.”—Dated 2nd September, 1859. 

The buoys to which the present invention relates are intended, principally, 
for floating fishermen’s nets, and for small anchors, but they may also be 
used for other analagous purposes, and the objects of this invention are to 
render such buoys lighter, more buoyant, and stronger than those hitherto 
in use. It is proposed to make the buoys in the form of the frustrum of a 
cone, the smaller end being downwards, but they may, if preferred, be of any 
other suitable form. The body of the buoy is formed of two ends which 
are tongued or grooved into the staves, and a sufficient number of staves 
are m 
water and air-tight by means of tongues or grooves, being surrounded and 
held together by metal hoops in the usual manner. In addition to the ends 
being tongued and grooved into the staves, they are connected together in 
the centre, and prevented from bulging either inwards or outwards by 
means of a central stay, To the smaller end or bottom of the buoy the 
bracket for fastening the rope is attached, and the patentee prefers to make 
this of wood, fixed to the end by screws, and then bound over with iron to 
render it perfectly secure, 














e of yellow pine for the sake of lightness, and the staves are made | 


2005. 8. D. Gorr, H. Davis, 8S. STRANGMAN, and E, STRANGMAN, Waterford, | 


Ireland, ** Apparatus for drying walt, corn, &c.”— Dated 2nd September, 
1859. 

This invention consists, Firstly, in the application of air at a high tempera- 
ture, by means of the apparatus hereinafter described, for the purpose of 
drying malt, grain, meat and other articles, by the employment of which 
apparatus the patentees are enabled to use air at a very high temperature, 
without injury to the malt or other delicate goods, and they have dis- 


covered that air ata high temperature not only dries or expels moisture | 


rapidly, but it destroys the invisible organic matter, fringe, or germs of 
animal or vegetable life, the presence of which they have discovered in 
nearly all kinds of grain (analogous to * must” in flour), and in the meat of 
diseased animals, aud which, if undestroyed, would rapidly cause deteriora- 
tion, fermentation, or putrefaction. As regards malt they have also dis- 
covered that acidity or unsoundness of the beer brewed therefrom proceeds 
from the same cause, namely, the presence of the germs of animal or 
vegetable life, and can be better prevented by screening and drying the 
malt at a high temperature, by means of this method and apparatus, than 
by the use of hops, which have been heretofore the only recognised preven- 
tives of such acidity, The apparatus which constitutes the second part 
of these improvements consists of the following arrangement :—A drying- 
room, heated by hot air by means of a fan or blower, is divided into 
an upper and lower chamber by a wire or perforated metal floor or 
screen supported on wooden joists, and on this wire or perforated 
floor the malt or other article is placed and partially dried. At one 
end of this floor is a shoot communicating with one end of an 
inclined revolving screen in the lower chamber, This revolving 
screen is a wire cylinder of a hexagonal, circular, or other section, 
entirely open through the centre, and having no central shaft or 
axis passing through it. The interior of this screen is provided with three 
or more curved blades or shovels, extending the whole length of the 
cylinder, and fastened to its internal circumference, and to the two ends, 
and extending inwards about half way to the centre of the same. The 
revolving screen is mounted in suitabie bearings at each end, and has an 
opening or openings at its lower end for the exit of the malt or other 
article, being caused to revolve slowly by means of spur-wheels or other 
gearing. 

2006. W. A. TuRNER, Manchester, and HH. L. Liuury, Stand-lane, Manchester, 

* Starch.”"—Dated 2nd September, 1859. 

The patentees mix starch made from sago, flour, indian corn, wheat, or 
similar substances, with starch made from rice, and they add to the stareh 
80 mixed isinglass, gum, and liquid perfume as follows :—They take about 
12 1b. weight of isinglass and scald it with drained boiling water, to which 
they add about one pint of erystal pectic acid and one pint and a half of 
acetic acid, and allow the said mixture to remain for about six hours; they 
then add about 24 gallons of boiling water, and stir or agitate the mixture 
until it forms a thick jelly, one-half of which mixture will be sufficient for 
a ton of starch. They add to the said half quantity nine gallons of boiling 
water, and allow it to remain until it is cool, when the blue or colouring 
matter may be putin. About 20 Ib, weight of gum may then be added, if 
necossary, or about | Ib. wei-ht to the gallon made into a solution of cold 
water. They then add about 3 1b. or 4 Ib weight of any suitable liquid 
perfume to each ton of starch so made, if it is desirable to perfutae it, 


2008, J. F. F. Leroux, Boul-vart St. Martin, Paris, ‘* Apparatus to be em- 
ployed for taking on the counters,”—Dated Ind September, 1809. 

This apparatus consists of a frame, to which is stretched a sheet of vul- 
canised or other india-rubbver, gutta-percha, or other elastic substance. The 
elasticity or suppleness of the sheet permits of the pieces of money being 
readily laid hold of and picked up At the centre of this flexible sheet is 
fixed a plate of copper or other substance, on which the coin may be struck 
for ascertaining its quality by the sound.—WNot proceeded with, 


2009. J. Hepacock, Jvy Cottage, Great Church-lane, Hammersmith, “ Quad- 

rants,”—Dated 2nd September, 1559. 

This invention consists in an addition to the quadrant shown and 
described in the specification of the patent granted to the present patentee, 
1855; that quadrant consists of a graduated are, having radial 
arms attached to it at each end; these arms are both connected with a boss 
at the centre of the arc, through which an axis passes, and it carries 
a movable arm, having at one extremity a veruier wluch slides in contac 
with the graduated are before mentioned, and at the other a silvered glass, 
the surface of which is parallel with the length of the arm. i 
of the length of one of the fixed arms, and in front of the silvered glass 
before mentioned, is a glass which is silvered on one part, and left 
transparent on the other part ; itis mounted on an axis, and can be set at 
any angle to the arm, which carries it by means of another graduated are, 
and an arm carrying a vernier scale, and mounted on the axis of the glass, 
In addition to these glasses is a third glass which is left transparent ; it is 
carried by the movable arm, and is set at an inclination to the silvered 
glass thereon, its lower edge coming almost in contact with the surface of 
the silvered glass. This glass, in the instrument described in the former 
patent, was fixed to the movabie arm at an angle of 45 dey. to the surface of 
the silvered glass, Now the present invention consists in mounting this 
third glass on an axis in such manner that, by means of a third graduated 
scale and an arm carrying a vernier and fixed on the axis, such glass may 
be set at any desired inclination to the surface of the silvered glass. This 
third glass stiould be so mounted as to have both its front and back ed 
clear. The instrument shown and described in the specification of the 
former patent has also a level attached to it which is now dispensed with. 


2013. H. R. L. ScunamM Breslau, Prussia, “ Pressing and separating 
simultaneously the fibres and pellicles contained in the constituent matters of 
ean, sugar, beer, grains, alcohol, potatoes, dc.” —Dated 3rd September, 


























This invention consists of a combination of four rotating rollers, having 
four knives for cleaning their surfaces, together with three or more float 
boards, and two or more sieves having dissimilar meshes; these are so 
arranged as to press and express pletel insoluble matters, and 





ly the 





separate them from the soluble portion in grains, potatoes, sugar, beet, or 
solutions of these or similar matters. This arrangement consists of a 
suitable frame upon which the rollers are mounted in pairs, one pair being 
above the other, and each pair having a pair of knives so arranged as to 
scrape the surfaces clear of the adhering substances. A pipe, leading froma 
tub or vat within which the substance to be pressed is kept in a partly liquid 
state, transmits it between the first pair of rollers which thoroughly press 
it, separating the greater part of the insoluble matters; the liquid then 
asses through a sieve or sieves, and falling upon an —, plate drops 
between the next pair of rollers, and is a second time pressed by them, and 
after passing through another sieve is delivered perfectly pure, yet containing 
all the soluble matters, and in this state it is ready for any future operations, 
Each pair of rollers has a pair of adjusting screws to regulate the distance 
between each. When beds are made use of to press upon, the inventor 
forms these of red cast-iron, a composition of iron and copper where the 
copper predominates.—Not proceeded with. 
2014. W. Surrigup, Birmingham, “ Artificial teeth.”—Dated 3rd September, 
1859. 


This invention consists in manufacturing artificial teeth from dry clay 
or other suitable materials, by means of the machinery hereinafter de- 
scribed. The materials from which the inventor manufactures the said 
teeth are of the kind ordinarily employed for the purpose, but he employs 
the said materials in a dry state instead of making them into a plastic mass 
with water. Or he so far damps the powdered materials, or mixes there- 
with so much powdered gum or other adhesive matter, as will cause the 
powder to cohere firmly under great pressure The machinery he employs 
consists essentially of a fly-press, the two tools constituting a mould of the 
form of the tooth to be manuiactured, The upper tool works in the 
ordinary manner ; but the lower tool, instead of being stationary as usual, is 
capable of being raised through a short range by the action of springs, 
which said springs are allowed to raise the lower tool, or are held in check 
by the action of a spring treadle. The lower tool has two holes, into which 
are dropped the platinum wires to be inserted in the tooth. The lower tool 
is partially raised for the insertion of the said wires, and then allowed to 
descend, The collar 1s filled, or partly filled, with the powder of which the 
tooth is to be made, and the upper tool is brought down. After the upper 
tool has risen the lower one is made to follow it, carrying the tooth formed. 
At the same time the wires in the tooth are pressed upwards from the holes 
in the lower die, so as to avoid the risk of injuring the tooth by lifting it, 
and thereby withdrawing the wires, The raising of the wires is thus 
effected. In the lower tool are two rods, the upper smail ends of which 
enter the holes in the said lower tool, The lower ends of the said rods rest 
on the end of a small lever carried by the cross-piece, on which the lower 
tool rests. As the lower tool rises, the said cross-piece comes against the 
top of the slot in which it works, and the free end of the lever is depressed. 
The end of the lever bearing the rods is thereby raised, and the wires fixed 
in the tooth are pushed from the holes in the lower tool. The teeth are 
burnt or fired in the usual manner.—WNot proceeded with. 





Hanpy Hiyxts.—Another example of the practicability of, and 
mutual interest derivable from, the communication of useful infor- 
mation by the producer to the consumer, is dated from “ The Steam, 
Oil, and Colour Works, St. George’s-street, London-docks,” one of 
the largest firms in the trade. We extract the following :—“ It is 
clearly understood that skilled workmen are not requisite to paint 
common wood-work. Thin coat the knots with patent knotting, at 
Is. 6d. per pint. Stop up the nail-holes and all shakes before putting 
on second coat with putty, at 8s. per cwt., and rub down with 
pumice-stone, at 3d. per pound. Priming colour or lead colour, at 
6s. per gallon, will cover 55 yards ; stone colour at 7s. 6d., or yellow 
paint at 6s., 44 yards; black paint at 5s., 90 yards; blue colour at 
8s. Gd., or green paint at 6s., 55 yards; bright emerald green at | 2s., 
25 yards; bronze green at 7s., 60 yards.” And thus this useful 
document continues to some length.—Sun. 


RaAILWAys AND STAGE-COACHES IN CuiLtt.—The American line 
of stage-coaches runs now, making daily trips to and from Santiago. 


| The distance is 110 miles, vid Malipilla, and the time advertised 


thirteen hours. The coaches start at four o’clock in the morning. 
The fare charged is 10 dols. with 50 Ib. baggage allowed. In contrast 
with this, the railway from Valparaiso to Quillota, distance 3) miles, 
charges third class passengers 1 dol., and will not allow them even 
as much baggage as a carpet-bag or a basket of fruit. The first- 
class passengers pay 3 dols., have handsome accommodations, and 
are allowed baggage. The second-class pay 2 dols., their cars being 
inferior to the generality of cars on American roads; no baggage is 
allowed them. ‘The time employed for the 30 miles is from two to 
two and a-half hours. There are six bridges, a gradient of 108 ft. 
to the mile, and an inclined plane crossing the hill, which is to be, 
but as yet has not been, tunnelled. The road has cost about 
4,000,000 dols.; and it may be safely premised that it never will 
pay. The Government has become the chief proprietor, having 
bought up the shares of the disheartened stockholders. Beyond 
Quillota the work is going on on Government account alone. 


AGRICULTURE 1N SAvoy.—The following observations of M. 
Eugéne Sue upon agricultural economy in Savoy, will possess the 
interest of novelty to many of our readers who are engaged in 
determining the relative merits of steam versus horse-power. They 
occur in the dedication of a work, “ La Marquise d’ Alfi,” to his 
sister. ‘* The country of Savoy, as I have told you, appears to me 
not alone worthy of the highest degree of interest on the part of 
tourists travelling for their pleasure, or of artists devoted to art; but 
in respect of the proceeds of culture and the incredible fertility of 
the soil, the part of the country that | inhabit deserves the attention 
of agriculturists. One fact of the highest importance has especially 
attracted my attention, the almost universal employment of milch 
cows as beasts of draught and for ploughing. I have often in my ex- 


cursions questioned the cultivators in order to ascertain whether this | 


traction does not fatigue the animals, whether it does not occasion 
abortion, or a depreciation in the quantity or quality of the milk. 
Nothing of the kind occurs. The animals subjected to this labour 
(on an average for eight or ten hours a day, broken by two hours of 
repose), providing their food is substantial, give the same quality 
and the same quantity of milk, and go through the period of gesta- 
tion in precisely the same manner as when contined to the stable or 
the pasture, although the work is continued to within a month of 
the period of calving. On the other hand they become stronger and 
less subject to certain diseases than those which are not employed in 
draught. 1 am a daily witness of a decisive proof of these fa The 
farmer owning the house | occupy in the environs of Annecy is an 
excellent cultivator; his farm consists of wheat land, artiticial 
meadows, and fields of leguminous plants. Four cows, of 
which the milk is abundant and in perfection, suftice for the 
whole labour of this farm, cartage, harrowing, ploughing, &c. &e. 
Another thing to be remarked, also of great importance in respect 
to agricultural economy, is that the method of harnessing employed 
here is the least complicated of any. 1t consists of a double yoke of 
wood, two iron rings, and a strap. ‘he yoke bears both upon the 
horns and the neck of the animal, allowing it to employ alternately 
and without fatigue two modes of traction. ‘The yoke complete costs 
from 5 frs. to 6 frs., and thus saves both the expense and the 
trouble of the ordinary expensive harness. The four-wheeled cart also 
is of very moderate cost—from 150 frs. to 200 frs.—and so light that, 
although solid in construction, a child might move them. In France, 
on the contrary, there is always, in a team of three or four horses, 
the strength of one horse lost, being solely employed to support the 
weight of the enormous vehicle bound with iron, of which the 
capacity is but little greater than that of the carts in Savoy, espe- 
cially with regard to the cartage of cereals or hay, which may be 
piled up in the latter conveyances to the amount of seventy or 
eighty. The results of the utilisation of milch cows in agricultural 
labour would be incalculable. Thus, in France, a farmer possesses, 
say, a herd of ten or twelve cows, kept solely for the production of 
nulk, calves, and manure. In limiting to this the utility of his live 
stock, does not the farmer leave inactive and lose completely a force 
of powerful traction, equivalent at least to that of four horses? And 
moreover, in the dead season, the horses useless in their stables con- 
sume without producing; while the cow employed in draught, while 
contined to the stable in winter, gives both its milk aud its off- 
spring. It is impossible not to recognise the immense economy 
which would result from the process of culture that I have pointed 
out, either in the case of large or of small farmers. 1t is evident 
that the amount saved of the cost of purchase and of keeping up, 
and of the wear and tear, of two carts, with their teams, would suftice 
almost entirely for the expenses of a farm of moderate extent.” 











Borer Exp.osions.—Recently several boiler explosions have 
taken mong in Cornwall, causing loss of life. Some inquiry should 
take place as to the cause of so many occurring; in the last few 
days no less than three have taken place—Great Wheal Busy, South 
Basset, and Herodsfoot; surely through inattention, bad boilers, or 
neglect. At South Basset, as well as many other mines, the miners 
have no other place to change their wet dresses than on the boiler, 
At Drake Walls, some time since, a boiler burst just as the mid-day 
men had finished changing, and off the boiler; it exploded tearing 
and rending the plates in shreds, and had it occurred a few minutes 
before, the loss of life would have been fearful. Certainly the 
miner’s life should be better protected, and proper places erected for 
their safety and convenience.—Mining Journal. 


SmoKE PREVENTION.—The Scientific American replies, in answer 
to a correspondent, that ‘smoke consists principally of carbon. 
The plan of burning it by passing it into a hot furnace has been in 
operation for several years; it is extensively practised in England. 
An escape flue is necessary.” Although smoke is rendered visible by 
the presence of carbon, in the most inconceivably minute state of 
subdivision, we had supposed that smoke consisted principally of 
carbonic acid, nitrogen, and steam; and whatever plans may be in 
operation in England, or elsewhere, it may be taken as settled that 
smoke was never yet burnt by “ passing it into a hot furnace,” nor 
can true “‘ smoke,” once formed, be burnt at all. The carbo-hydro- 
genous brown vapour, which is distilled from coal, just thrown upon 
a fire, is very different from smoke, but not even this vapour can be 
burnt by passing it merely into a hot furnace. 


Bic Ben tHE Seconp.— Mr. Thomas Walesby, of Waterloo- 
place, writes :— “It appears that Dr. Percy has made his report on 
the composition of the great bell at Westminster Palace, to the 
Board of Works, while Mr. Cowper has informed the House of 
Commons that the bell is cracked seriously in several places. I[ 
therefore venture to assert confidently that it is in vain to listen to 
any proposals for ‘doctoring’ the wounds of poor Ben, for science 
and experiments have shown, again and again, that there is no 
possibility of restoring a bell in such a case, so as to satisfy the 
musical ear. The best course to pursue will be to give proper in- 
structions to our most eminent founder to produce a new bell from 
his own metal, for the quality of which he should be held responsible. 
In the mean time, as I have before suggested,—the chimes being 
silent—let the clock strike the hours upon the heaviest quarter bell, 
which ought to emit a deeper note than that of the great bell at the 
Abbey.” 


Latent Heat.—A_ correspondent of the Scientific American 
suggests that, “ by giving latent or hidden heat a more appropriate 
name by a little effort of our reasoning faculties, this hidden heat 
can be made intelligible to all. I would call this concealed heat cx- 
panded or diluted heat. All bodies absorb heat more or less in pro- 
portion to their affinity or attraction for it and their capacity for 
holding or retaining it; this capacity varies according to the volume 
or space the body occupies. Steam being more bulky at a high 
temperature than at a low one, in the form of water, it is capable of 
retaining more heat in its expanded form than if condensed. By 
reducing the volume «f steam, air, or any other substance capable of 
compression, to o e-half its bulk, the temperature will be increased 
to double its original heat; if we compress it to one-tenth its volume. 
the temperature would be in the same ratio, as all the heat is still 
there, but concentrated, and therefore more intense. If we compress 
two volumes of air of a given temperature into one volume, we 
have the same quantity of heat in the one that the two contained 
before compression. ‘This has been verified by a well-known appa- 
ratus for producing fire before the discovery of lucifer matches: i 
consisted of a small brass or iron tube or cylinder, 4 in. long by 









about }-in. bore, fitted with a piston. By placing a piece of tin 
or punk in a cavity at the end of the piston, and suddenly forciug 


the piston to the bottom of the cylinder, the air being compressed 
and the heat also which the air in the tube contains being concen- 
trated to about one-tenth its original space, it is sufficient to ignite 
the tinder or punk. Thereis no heat added by this compression, but 
what was already there is concentrated. A similar illustration may 
be made by dissolving salt in water. If we put an ounce of salt in 
a quart of water, the salt disappears or is absorbed by the water, and 
is but slightly perceptible to the taste. Now, by reducing this 
volume, or taking half the water away by evaporation, what re- 
mains will be twice as salt as it was before; if we reduce it enough, 
we come down to the pure ounce of salt again, except what little 
may escape with the evaporation. Solids possess this latent heat as 
well as gases, air, steam, &c., but we cannot make them give it out 
for want of sufficient power to compress or condense them.” The 
editor of the Scentific American observes upon this, that ** many of 
the manifestations of latent heat are perfectly analogous to the 
squeezing of water from a sponge by compressing it, but this is not 
the case with all the phenomena. For instance, water changing into 
ice converts 140 deg. of sensible into latent heat, though its bulk is 
increased by the change.” 

IMPROVEMENTS IN STEAM NAviIGATION.—Messrs. Laing and 
Stephens, the owners of some fine screw steamships carrying 
passengers and cargo between London and Newcastle-on-l'yne, 
have contracted for a new ship, about 200 ft. long, to be constructed 
of iron, on an improved system, the general introduction of which 
will materially increase the strength of iron ships, and the safety of 
all on board. This model ship is being constructed by Messrs. 
Palmer and Co., of Jarrow-on-Tyne, builders of the new Galway 
mail steamers, from the designs and under the superintendence of 
Mr. J. Frederick Spencer, of London. Instead of the weak top-sides 
of iron ships, as usually constructed, there will be strong box beams 
running fore and aft on each side; and, in addition to the safety of 
a double bottom, the ordinary floors will be replaced by keelsons, so 
as to give the longitudinal strength so much needed with the 
present increased length of steamships. In all respects the ship is 
designed to ensure the comfort and safety of all on board; she will, 
from her model, be essentially a dry ship, and the cabins will be as 
roomy and convenient as those to be found in ships of three times 
the tonnage. ‘The machinery to propel this ship will include all the 
most successful improvements in marine engines, and whilst not 
departing from the well-tried and safe experience of the ysual 
arrangements of screw engines, Mr. Spencer introduces such of his 
patented and other improvements as will ensure a saving of more 
than one-half of the fuel required for a given power, and will increase 
considerably the durability and safety of the boilers. Only the 
ordinary working pressure of steam is required, and the engines can 
be worked at pleasure either on the improved or ordinary system. 
Simplicity, facility for repairs, economy, and moderate first cost, are 
the chief characteristics of Mr. Spencer's marine engines. ‘The old- 
established engineering firm of Messrs. R. and W. Hawthorn are 
making the engines for the new sh.p, and this fact alone is no small 
guarantee for their efficient working. Mr. Spencer is bound under 
an agreement with Messrs, Laing and Stephens to fullil the follow- 
ing conditions :—The ship to make a speed of not less than 1! knots 
per hour when laden with 500 tons of cargo, with a consumption of 
coal not exceeding 8 tons per 24 hours. The engines are nominally 
of 100-horse power; and it is confidently expected that the speed 
obtained will be 12 knots, and the consumption of fuel less than 
7 tons per 24 hours, The enterprise which has induced Messrs. 
Laing and Stepheas, at considerable outlay, to build such a ship for 
a trade of extreme competition, deserves encouragement from both 
shippers and passengers. A few years ago, before Messrs. Laing and 
Stephens entered into competition for a share of the Londou and 
Newcastle trade, it is well known that the public had to pay very 
dearly for carriage and passage in slow inferior ships; and there can 
be no doubt, if moderate rates and fares are to be maintained, it is the 
interest of the shippers and the public to support those who have 
reduced extravagant charges, aud now are prepared to invest 
largely, for the improved accommodation that will be atlorded in the 
new ship; and if theiretiorts are appreciated, as, no doubt, they wi 
and deserve to be, the time must shortly come when passengers W ill 
be able, on any and every day of the week, to breakfast one day in 
Newcastle and the next in London.— Northern Daily Express. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tae WEEK BEFORE THE PRELIMINARY MeeTING: Yesterday in Birmingham : 
Effects of the Annexation Difficultiee—Prices To BE UNALTERED—Pic Lon: 
Few Sales—Coau Trape— New WEetsH anp Ivpian Inon CoMPANIES— 
Manvuractunine Trapes: Shade less buoyant :; Manufacture of Copper Coins 
in Birmingham, and Iron Safes and Locks in Wolverhampton : Effects of the 
Fall in Copper — Locat Bankine and Water Companies — THE GLOU- 
cESTER Wacon CoMPANY—REMARKS UPON THE MipLanpD Company—AN 
INCIDENT IN THE PiraTiING OF TRADE Manks—WILson’s BREECH-LOADING 
Rirte: Recent Improvements—Tue CoLurery MansLaucutTer Cases: The 
“ Big Pit’ and the Wednesfield Heath Accidents: Trial and Sentencing of the 
Engine-Tenters — THE TRADE OUTRAGES AT Crapiex: Cutting Bellows: 
Conviction of the Offenders: Mr. Justice Keating upon the Offence. 

TueRE was a very perceptible quiet pervading the ‘Change in 

Birmingham yesterday, and Wolverhampton on Wednesday. In 

this respect business bore a strong contrast to the state of things 

this time last quarter. As the meetings on Wednesday and yester- 
day were the last preceding the preliminary meeting for this quarter 

—fixed for the 29th inst.—there should have been a considerable 

amount of inquiry, with a view to specitic transactions, if not in- 

deed purchases as well as inquiries. This was unmistakably the 
case at the meetings in the week preceding the last preliminary 
meeting. Then there were numerous inquiries and a brisk trade, so 
much so that before the quarter-day meetings nearly all the iron to 
be produced in the larger half of the quarter had been sold, and 
prices had gone up. The difference noticed is owing to the altered 
state of political affairs upon the Continent. Three months ago there 
was reason to believe, from the aspect of Continental aflairs, as 
perceptible at that time, that we were likely to have a lengthened 
period of undisturbed peace; and the confidence which this pretty 
general conviction induced in the minds of the public gave a tirm- 
ness to trade that could not have been secured by any other means. 

As like produces like, so, exactly opposite causes being in operation, 

exactly opposite etiects follow. At a period which has been designated 

“the present momentous crisis in the fortunes of Europe,” itis not to 

be expected that the minds of commercial men are in such a state of 

confidence in the settled state of trade as to induce them to make 
purchases to meet a future demand. All intentions relating 
to new undertakings of a .commercial nature are suspended 
until it shall be known what effect will be produced upon the peace 
of Europe by the annexation projects of France and Sardinia, ‘The 
current trade, therefore, is solely due to the present necessities of 
customers, and is purely a hand-to-mouth trade, Whilst transactions 
are contined to the smallest parcels, it is most gratifying to perceive 
that such applications are numerous enough to keep most of the 
ironworks of South Statlordshire on, in nearly all their departments, 
little less than full time. If this is so with an almost total cessation 
of the United States and Continental orders, and an abeyance of all 

rojects likely to tell upon the home demand, it is evident that the 

ironmasters have every reason to congratulate each other upon their 
“present position, and”—barring any contingency by which our 
whole commercial relations would be atfected—‘ future prospects.” 
This being the case, there is no reason why an alteration in prices 
should be declared at the ensuing preliminary meeting; and there 
will, therefore, be no alteration. Masters at that meeting will again 
recommend the association to re-adopt at the next quarterly meet- 
ings the prices that have ruled in the past quarter, viz. :—Bars, 
£7 10s.; hoops, £8 10s.; sheets and plates, £9 and £9 10s. per ton. 
The price of pig-iron cannot, therefore, be expected to undergo any 
alteration. Some few sales were etiected yesterday and on Wednes- 
day, but they were only for small parcels. The same remark will 
apply to the number and nature of the transactions in pigs entered 
into off "Change during the week. ‘he prices were those at which 
most of the early sales of last quirter took place, viz., from 70s. to 
72s. 6d., and 75s. for good serviceable pigs for mixing with inferior 
descriptions, for forge purposes. ‘The hematite samples now in the 
market are selling at 7ds., at which rate the business now being done 
in this description is as much as under the above-described cireum- 
stances can be reasonably expected. 

The following report, signed by Mr. John Yardley, of Tipton, and 
Mr. Job Taylor, of Dudley, has been published by the directors of 
the Cardiff and Caerphilly Iron Company, in which a considerable 
number of South Stafiordshire men are interested :—* Gentlenen,— 
As you are aware, we suggested, after our former inspection of this 
property, that further proof should be made, to enable us to report as 
positively of the quantity as we then did of the quality of your 
mines. Since that time pits have been sunk, and we have (in con- 
junction with several eminently practical men from South Stafford- 
shire) again carefully examined the estate, which we have now no 
hesitation in saying contains a large quantity of excellent mines, 
equal in every respect to those of South Statiordshire, or to any we 
have inspected in South Wales. The hematite ore has been proved, 
and we have reason to believe it exists in abundance; every indica- 
tion shows that it is like the valuable ore now being worked on the 
neighbouring estate of Llantrissant.” 

The prospectus has been issued of the Nerbudda Coal and Iron 
Company (Limited), completely registered with a capital of 
£120,000, in 6,000 shares of £20 each, and power, if necessary, to 
increase. ‘The deposit is announced as £5 per share, of which £1 
per share must be paid on application, and £4 on allotment. The 
undertaking, which is said to be formed with the sanction of the 
Secretary of State for India, is organised to work mines of coal and 
iron at Mopani and Tendukera, in the Nerbudda valley, close to the 
line of the Great Indian Peninsula Railway. ‘The concession is 
obtained upon the most favourable terms, a nominal rental of £10 
or 100 rupees, per annum, being paid for the first five years, to be 
increased to 1,000 rupees per annum after that period, and to merge 
in the royalties payable after the fifth year; a very moderate 
royalty of 4 annas or 6d. per ton on coal sold, and | rupee or 2s. per 
ton on all iron manufactured, being subsequently levied. 

The coal trade continues healthy, and the prices firm. The 
supply is not equal to the demand. 

The general manufacturing trades of Birmingham and Wolver- 
hampton are a shade less buoyant than they were last week ; but 
there is little or nothing to call for remark in connection with the 
state of particular branches. For all descriptions of builders’ iron- 
mongery, tubing, machinery, fittings, braziery, and Lollow ware 
goods, there is a good and steady demand. ln some of the fancy 
trades there is less of apparent animation; but even in connection 
with those trades there is no apparent depression. 

We are unaware of any branch in which there is any depression ; 
but in all the leading staple trades, the manufacturers’ books are 
fuller of orders than they usually are this season; and the artizans 
are making full, and, in some instances, overtime. ‘The rolling- 
mills are in pretty full work; the metallic bedstead makers, edge- 
tool makers, and tin-plate workers, are all of them doing a tolerably 
good trade. 

At Birmingham, Messrs. Ralph Heaton and Sons, the eminent 
manufacturers, are engaged in striking off 47,00u pieces of copper 
coin for circulation in the new Tuscan dominions of his Majesty the 
King of Sardinia. 

Messrs. Chubb and Son, the patent lock and fireproof safe manu- 
facturers, have extensive orders on hand for the Government and for 
export, which will take,them some months to execute. They also 
report that the home demand is unusually brisk. At the Cleveland 
Safe Works, also, in Wolverhampton, Mr. Price reports that he is 
employing all the men that his premises will accommodate. Here a 
large rupee closet, for exportation to India, is being manufactured, 
thief and fireproof, for one of the East India railways. 

The etiects of the reduction of copper, which was reported last 
week, has been to stimulate the demand. Consumers had permitted 
their stocks to run low, as the reduction was expected. The market 
is now firmer. 

The factors who do trade principally with the agricultural districts 
continue to give favourable accounts of business operations, so far as 





they are concerned. There is a steady demand for all goods in 
general domestic use. The north of England trade has been marked 
by much more activity than usual; and the metropolitan orders 
have been, and still are, good, though some of the shopkeepers are 
rather overburdened with stocks, which will be materially reduced, 
it is expected, unless something occurs in connection with political 
affairs to interfere with the London season. 

The export trade is dull. For the moment there is very little 
doing with the United States. There are Canada orders in hand 
for the April snipment, and a little more is doing on account of the 
East Indies. 

The state of trade in the district has been unaltered for many 
weeks. The labour market is healthy, there being but little un- 
employed in any quarter. There is a good amount of foundry 
work doing, and for railway fittings the orders are considerable. 

Amongst the local companies which have just declared dividends 
is the Dudley Gas Company—22s. 6d. per share, for the half-year, 
against £1 per share in February, 1859. The company is extending 
its mains, and in every respect its working operations are favourable. 

The shares of the Gloucester Wagon Company were allotted on 
Tuesday week, the application for shares having exceeded the 
amount of capital by upwards of £12,000. A most respectable pro- 
prietary has, it is said, been secured, and the contract for the erection 
of the necessary workshops, on the plans of Mr. Slater, the manager, 
will be completed by the end of May. Some statements have recently 
been put into print respecting the Midland Wagon Company, which 
lead to the inference that the great success of that company is due 
to causes which no new company can possibly have the benetit of. 
High rents, small dividends, small capital receiving dividend, and a 
large depreciation fund, faithfully applied, are the elements of the 
success of the Midland Wagon Company. According to our cor- 
respondent’s showing, its career is one which a limited company 
cannot imitate, and its success is wholly exceptional. 


Birmingham manufacturers are looking forward with satisfaction 
to the period which, thanks to the efiorts of the Chambers of 
Commerce, cannot be far off —when there shall be a legislative 
enactment to prevent the shameful pirating of trade marks that now 
prevails. “ The following circumstance (it is said), which recently 
occurred at Birmingham, illustrates the frauds constantly practised 
by a certain class of merchants. <A large wholesale customer from 
London walked into the warehouse of a leading button manufac- 
turer. A member of the firm who was in attendance held out his 
hand for the friendly greeting that usually preceded business negotia- 
tions. To his great surprise this was indignantly refused. The 
customer then threw down a parcel of buttons, asking the manufac- 
turer whether they were not made by him. The buttons, the card 
on which they were placed, and the papers in which they were 
wrapped, were examined, and the name of the firm was found to be 





stamped on the back of the buttons; the name and a sort of 


escutcheon used as a trade mark were printed on the wrapping 
paper, which was of the same colour and quality as that used in the 
manufactory. The customer then explained the cause of his indigna- 
tion; he had purchased those at 10 per cent. under the prices he had 
been paying directly to the manufacturer, whom he accused of a 
breach of faith in supplying other dealers at a lower price. This was 
at once denied, and the manufacturer offered to show his books in 
proof of the denial. A further examination of the buttons was made ; 
some were pulled to pieces, and then it was seen that they were only 
imitations of the articles they were supposed to be—that they were 
of inferior quality in everything but external appearance ; but the 
imitation was so close that the manufacturer himself was at first 
deceived by them. Further investigation proved that the buttons 
were imported from the continent, and that they were probably 
made in Belgium.” 

Some experiments have, within the past few days, taken place in 
Birmingham, with a breech-loading ritle invented by Mr. Thomas 
Wilson, of that town. It is alleged to be capable of being tired ten 
times a minute, and to be easily applicable to the breech-loading 
ritles now in stock. We described Mr. Wilson’s rifle in THe 
ENGINEER some few months ago. Since that period, however, the 
inventor has moditied some of the parts and improved the form, 
without weakening the strength of the mechanism. 

At the Staffordshire Assizes, on Saturday, James Gallon, engine- 
tenter, was arraigned for the manslaugliter of one of the nine 
colliers who were killed by being drawn over the pulley at Earl 
Granville’s “ Big Pit,” at Stoke-upon-Trent. It was shown that 
the prisoner had charge of the engine at the time of the accident, 
and that he knew that men were coming up, yet he neglected to 
stop the engine, before the cage, containing twelve men and boys, 
was drawn over the pulley, by which nine of the number were 
killed. When the engine was at work and the prisoner was at the 
handles, two men entered the engine-house (contrary to rule) for 
shelter from the rain. By this circumstance the attention of the 
prisoner seems to have been called off only long enough to permit 
the engine to make half a stroke, which occupied about ten seconds, 
In those ten seconds, however, the cage ascended about 20 ft., and 
the catastrophe described was the result. The jury convicted the 
prisoner, but recommended him to mercy. In this the prosecution 
and the Government inspector joined. Mr. Justice Keating said he 
should take these recommendations into account, and also the fact 
that 400 colliers who worked at the colliery, had petitioned for the 
retention of the prisoner in Earl Granville’s service, and should 
sentence him to six weeks’ hard labour. 

On the same day William Johnson, engine-tenter at the New 
Cross Colliery, Wednesfield Heath, near Wolverhampton, was 
arraigned for the manslaughter of one of seven men who were 
killed in a stone pit of that colliery, on the 21st of January last, by 
falling down the shaft with the cage in which they were about to 
descend, the winding machinery being out of gear. The facts 
adduced show that the machinery had been thrown out of gear on 
the previous night, in order that the engine might pump water, 
and that it was not effectually put into gear again before the 
prisoner commenced to let the men down on the morning in ques- 
tion. The operation of reconnecting the machinery was performed 
by the man on night duty. At the same time the prisoner should 
have seen that the operation was complete before he commenced to 
work the engine, but he failed to do so. The jury found him 
guilty, and Mr. Justice Keating sentenced him to four months’ hard 
labour. 

The court then proceeded to investigate the following trade out- 
rage. Joseph Worton and Richard Provins were arraigned for a 
trade outrage committed upon the property of another chain maker 
named Thomas Southell, at Cradley Heath, on the 9th December 
last. On the day in question prosecutor had reason to suspect that 
for the third time his bellows would be cut, and he determined upon 
removing them from his shop to his house. Worton his neighbour, 
however, told him he had no reason to fear their being cut again, as 
he was willing to subscribe to the union. Prosecutor removed two 
pair of bellows, but left one in the shop. At about eleven o’clock 
the two prisoners forced the door and cut the bellows-lift, carrying 
away a piece of the leather with them. Prosecutor said that his 
sons had paid to the umon until their subscriptions were rejected, 
on the plea that they worked under the rates. An alibi was 
attempted to be established for VProvins, who also received an 
excellent character. The jury convicted the prisoners, and on 
Monday they were sentenced. His lordship, addressing the prisoners, 
said they had been convicted of a most serious oflence, and one for 
which the law subjected them to a considerable period of penal 
servitude. The law allowed workmen to combine for the purpose 
of determining the remuneration which they should receive for their 
labour ; that the law allowed, but the law would not permit persons 
who, like the prisoners, would not allow others the same liberty 
they took themselves, to exercise a tyrannical intimidation against 
those who differed from them, and who were thus prevented from 
obtaining that remuneration which they considered fair for their 
labour. He did not wish to pass sentence upon the prisoners until 
he had consulted Mr. Baron Bramwell, who had several cases of the 
kind before him. ‘There was no doubt that the most grievous perse- 
cution had been directed by the prisoners against the prosecutor 


who happened to differ from them. Worton appeared to be the 
most guilty. He lulled the prosecutor into a fale security for the 
purpose of carrying out his unlawful proceedings without fear of 
interruption, It was in consideration of the good character they 
had received that he should not pass upon them the severe sentence 
which their offence merited. His lordship then sentenced the 
risoner Worton to eighteen months’ and Provins to fifteen months’ 
imprisonment with hard labour. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


SHEFFIELD TRADE—RoyaL AGRICULTURAL SOCIETY : Proposed Meeting in 1861 
at Leeds —RAILWAY ACCOMMODATION FOR HARROGATE —'THEORIES ON SOUND— 
THe Prrorossp Pusiic Orrices ar LiverPoot: Further Description of the 
Plans —TELEGRAMS FROM InpIA: Seven Days from Calcutta to Liverpool — AN 
ENGINE Driver SUING A RatLway Company: Singular Case—BRaprorp ; 
The Peel Park: The Midland Railway Station—ImproveMeNntTs IN THE 
Wootken Manuracrurss: French Inventions—Inon SHirsuILpINe AT 
GAINSBOROUGH AND CHESTER — Tue GREAT METROPOLITAN SEWER — 
NoxTaern Matrens: The Late Captain Harrison ; Coal Trade of the Tyme: 
The Northern Iron Trade: Steamers between Middlesbro’ and Cronstadt, dc. 
Norwica CITY SURVEYORSHIP — ALLEGED INFRINGEMENT OF REGISTERED 
Desians—WakEuOUsES aND Wanenouse Lire—Are TRADE OUTRAGES TO 
pass UNCHECKED? Strange Case at Sheffield, 


Tue leading houses in the Sheffield steel and file trade are, for the 
most part, well employed. The bulk of the American orders for 
cutlery are expected to come to hand early next month. The Con- 
tinental trade is spoken of as languid; but, if political matters assume 
a more settled and tranquil aspect, an improvement is anticipated. 
A few cast-steel bells of large size have been sent away during the 
past week, and the demand for them is steadily increasing. The 
railway springmakers are busy with old and new contracts, and 
orders for crinoline and crinoline steel continue to arrive in a 
satisfactory manner. 

The Council of the Royal Agricultural Society of England have 
under consideration the propriety of holding their meeting for 1861 
in Yorkshire, and overtures have been made to the mayor and 
authorities of Leeds, with the view of inducing them to raise the 
usual subscription expected from the town visited. It appears pro- 
bable that Leeds—which is, to all intents and purposes, the capital 
of Yorkshire—will be complimented with a visit from the socicty, 
whose members will, no doubt, receive a right cordial welcome. ~ 

The directors of the North-Eastern Railway Company propose to 
give Harrogate, in the approaching season, an instalment of the im- 
proved system of railway accommodation which is to be in full 
operation next year. It is intended to commence forthwith that 
portion of the new works which lies between the North-Eastern 
line, near Pannal, and the Crimple Viaduct, on the Church Fenton 
line. This will be completed before the commencement of the sea- 
son, and two trains per day run from Leeds, along this new line, 
into the Brunswick station; so that passengers from the great 
towns of the West Riding, from Lancashire, and from the west and 
midland counties, will be brought into Harrogate, instead of being 
landed at Starbeck, as heretofore. 


A theory on sound proposed by the Rev. Mr. Earnshaw was 
described yesterday week before the Liverpool Historic Society, by 
Dr. Mitchell. The theory was suggested by Mr. Earnshaw on the 
experiment of M. Savary who had covered a metal plate with fine 
sand, and then made it vibrate. On four spots the sand was thrown 
up into little heaps and remained quiescent, while the rest of it was 
in active motion so long as the vibration continued, showing that 
the waves or undulations of sound are not uniform throughout , but 
that at certain situations on their lengths there are nodes or portions 
which are perfectly still, while the other portions are in full vibra- 
tion. The same effects are found in a large hall where music is 
being performed; at certain points the sound is very imperfectly 
heard, though at a much greater distance the most delicate sound is 
perfectly audible. So, two persons placed in the foci of an elliptic 
ceiling would mutually hear each other distinctly, while those stand- 
ing between them would not hear either one or the other. ‘This was 





also aflected by the retlections of sound from the ceiling, which, like 
| those of light, corresponded with the angles of incidence. These 
circumstances, which explained or furnished a clue to the explana- 
tion of all the mysteries of echoes, should govern the construction 
| of all music halls. Dr. Mitchell pointed out that the internal for- 
| mation of the ear was wonderfully adapted to these principles, as 
| the shapes in the labyrinth were such that the nodes would always 
fall upon the fixed parts, allowing the space for the full vibrations 
undisturbed. 

We resume our notice of the plans prepared for the new proposed 
public offices at Liverpool by the borough engineer. The council- 
chamber is approached by a beautiful inner vestibule, to which 
access is obtained by the colonnade surrounding the courtile. The 
exact details of arrangement in the council-chamber have not yet 
been fully determined on, but it is to be an oblong parallelogram of 
large dimensions. It is to have a covered ceiling, the total height 
of which will be 45 ft. The ceiling and cove are to be divided into 
richly ornamented panels. The chamber will be suffused with light 
supplied by three top-lights placed on three of its sides. The muni- 
cipal chair is to occupy a central position in one of the ends of the 
chamber, and it will be placed on an elevated platform. The mayor, 
the members of the council, and the reporters, will each be provided 
with ample and conveniently arranged retiring-rooms for cunsulta- 
tion or writing. All the principal corridors are 14 ft. wide and 20 ft, 
high, being arranged so as to afford ready access to the numerous 
oftices which open from them. ‘The minor corridors are all 10 ft, 
wide, and, like the principal ones, 20 ft. high; all of them, of both 
classes, being perfectly and profusely lighted. Turning to the left, 
or eastern side, of the vestibule, and fronting Dale-street, are several 
well-arranged apartments, designed as the mayor's public and 
private offices, halls of audience, and waiting-rooms. Immediately 
beyond, and adjoining these, are the public and private ofices of 
the town-clerk’s department. The central portion of the east side 
is apportioned to the business of the Borough Court of Record. 
The south-east corner is awarded to the waterworks department, 
which, like that of the town-clerk, occupies three floors, and, 
like it also, is furnished with interior and independent means 
of communication all through. On the west or right-hand 
side of the vestibule are the offices of the corporation treasurer, 
Immediately contiguous to these, and stretching southward, 
are the apartments for accommodating the conveyancing depart- 
ment. Beyond, and closely contiguous on the south, and ex- 
tending to the southern extremity of the structure, are the oflices of 
the borough-surveyor'’s department. Adjoining the borough- 
engineer's department, on the east, and towards the Dale-street 
front of the building, are the building-surveyor's offices, while 
beyond them are the offices of the law-clerk to the health committee. 
The basement storey below the council-chamber is apportioned as 
the public and private offices of the health and water-rate treasurer's 
department. Like all the other apartments on the basement floor, 
this office is 14 ft. high in the walls. In immediate contiguity are 
the private offices of the treasurer of the health and water-rates, in 
the arrangement of which, as in all the other departments, great 
attention bas been paid to the requisite facilities of intercourse 
between the head of the department and his official staff, as well as 
for holding easy communication with other departments. The town- 
clerk’s public offices occupy the central portion of the east side of the 
edifice, while the whole space beneath the town-clerk’s principal offices 
is set aside as record rooms for the safe keeping of the numerous 
documents and records belonging to his department. The south- 
west corner of the basement floor contains the oflice of the gg in- 
spector, and in immediate proximity to this are the offices of the 
smoke inspector, the inspector of nuisances, and the inspector of 
weights and measures. The remaining portions of the west and 
north sides of this floor are devoted to the purposes of record rooms. 





All the apartments on the basement floor are to be thoroughly fire- 
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proof. If the plans are carried out, the offices will afford another 
proof of the pre-eminence of Liverpool over all other provincial 
cities and towns. 

Some sensation was created in Liverpool on Friday by the receipt 
of a telegram announcing a shipping disaster in the Hooghly, and 
dated “ Calcutta, March 10!” The telegram was the first—or at 
any rate one of the first—received in —" by direct wire com- 
munication from Calcutta to Egypt. The submarine telegraph 
cable would now seem to be in complete working order between 
Suez and Bombay, and the overland telegraph wires also perfect 
between the former and Alexandria, and the latter and Calcutta. 
By these means the telegraphic report received on Friday would be 
conveyed in a short time from Calcutta to Alexandria; here the 
break in the communication by telegraph takes place, for there is no 
cable between Alexandria and Malta, or between Alexandria and 
any European port. The dispatch received on Friday may have 
been lying in Alexandria a day or two, waiting for conveyance to 
Malta, which it reached on Thursday, for that is the date of the 
telegram conveying it thence to Lloyd’s. Ina short time arrange- 
ments will probably be made by our own Government for laying a 
cable from Malta to Alexandria, in continuation of that about to be 
laid down by them from England to Gibraltar and Malta, and when 


We note the building of two iron vessels at Gainsborough and 
Chester. At the former place’a new iron screw steamer has been 
launched from the building-yard of Mr. W. C. Furley. She has been 
named the Cricket, and will be propelled by a pair of condensing en- 
gines of 45 indicated horse-power, with tubular boilersand superheating 
apparatus. Mr. Furley has completed the entire vessel and machi- 
nery at his own establishment; and the Cricket is the third vessel 
of the kind he has built for the conveyance of goods, &c., on the 
Trent and elsewhere. The dimensions of the Cricket are—length, 
104 ft.; breadth, 15 ft. 6 in.; depth, 8 ft.; and measurement, 
115 tons. At the Rhoodee shipbuilding yard (Chester) 130 men are 
employed in the construction of an iron ship for Messrs. Fletcher 
and Co., of Liverpool. It is expected that she will be ready for 
launching in July next. She is 212 ft. between the perpendiculars, 
30 ft. beam, 25 ft. 3 in. depth of hold, and her tonnage is 1,330 
register. She will be classed for twelve years at Lloyd’s. Some of 
the members of an extensive shipping firm in Liverpool, after in- 
specting this vessel a few days ago, gave an order to have a ship of 
larger size built in the same manner, and the blocks are now being 
got ready for the laying down of this second vessel. _ 

In conjunction with Mr. F. Sabel, of Liverpool, it appears that 
the Chamber of Commerce of New Orleans are disposed to establish, 
i ible, a line of steamers between that port and the Mersey. 





completed we shall have a direct and indey c tion 
from England to India. The Gibraltar cable (says the Albion) has 
been contracted for by Government, on a plan recommended by Sir 
Charles Bright, and will be laid down as soon as ready. The Gutta- 
percha Company are making the core, consisting of copper 400 lb. 
to the mile, and gutta-percha half-an-inch thick surrounding. 
Messrs. Glass, Elliot, and Co., are spinning the outside, which con- 
sists of steel wire wrapped with strands of yarn. 

A rather novel case—‘ Moore v. the Lancashire and Yorkshire 
Railway Company ”—was disposed of yesterday week at the York- 
shire Assizes. The plaintiff is an engine-driver, and brought his 
action to recover compensation for injuries received on the Lan- 
cashire and Yorkshire Railway, in consequence of which he was 
unable to earn his living, and had been obliged to relinquish his 
situation. On the 29th of November, 1858, the plaintiff was the 
engine-driver of a luggage train which left Doncaster at twenty 
minutes past nine o'clock in the morning. When the train arrived 
near to Crofton, upon the Lancashire and Yorkshire line, the 
plaintiff observed two men at work on the railway, and a third man 
waved a red handkerchief indicative of danger. The plaintiff saw 
that one of the rails had been taken up, and, knowing that his life 
was in danger, he jumped off the engine, and was very considerably 
injured. ‘The plaintiff was taken up and conveyed to a house not 
far distant, where he remained for nearly a fortnight, and was then 
taken home. He is still under medical treatment. The plaintiff 
received injury upon the head and on the spine, from the latter of 
which he will in all human probability never recover. His arms 
are to some extent paralysed, his memory is impaired, and he is 
prevented from following his occupation of an engine-driver. At 
the time of the accident the plaintiff had been in the service of his 
employers for several years, and his wages were £2 per week, with 
the prospect of an almost immediate advance to £2 2s. per week. In 
addition to this he earned £30 per year in overwork, thus making 
his wages amount to £130 annually. He has a wife and three 
children dependent upon him for support. The plaintiff had the 
opportunity of accepting a situation at £18 per month as an engine- 
driver upon a railway in India, and also an offer of £15 per 
month as an engine driver upon one of the French lines. ‘The 
plaintiff, owing to his injury, could not accept either of these 
situations, and had been compelled to quit his employment 
on the Great Northern Railway. The defendants admitted 
negligence on their part, and the only question therefore was, 
what amount of compensation the plaintiff was entitled to 
receive. Mr. James, in defence, stated that the railway com- 
pany greatly regretted the injury which the plaintiff had received, 
and were perfectly willing to give him re bl E tion 
The learned counsel denied that the plaintiff had been permanently 
injured, as alleged, and contended that he would ultimately recover 
and follow his employment. The jury awarded the plaintiff 
damages to the extent of £750. 


The Bradford Peel Park is labouring under a debt of £3,000, but 
this is £600 below the liabilities a year since. The directors of the 
Midland Railway Company have resolved to make some much- 
needed alterations and additions to their present inadequate station 
at Bradford. 

A meeting of the members of the Leeds Woollen Manufacturers 
and Merchants’ Association has been held in the course of the last 
few days, for the purpose of hearing from Mr. Tavernier, of Paris, 
an explanation of an invention recently patented by him, in con- 
junction with M. Vouillon, for “converting slivers or rovings, as 
they come from the carding engine, by felting and friction into 





if 

The following are some extracts from a report presented on the 
subject by a committee of the chamber:—“ Your committee, to 
whom was referred the examination into the merits of a plan for 
the establishment of a direct line of screw-steamers between New 
Orleans and Liverpool with American and British capital, beg leave 
to report, after a careful examination of the plans of Mr. Frederick 
Sabel, of Liverpool, as to the class of vessels, estimates of earnings 
and expenditures, and the proposed nationality of six iron screw- 
steamers of about 1,500 tons register, to carry each about 3,500 bales 
of cotton, to draw, when loaded, not more than 16} ft. of water, and 
to make the voyage from port to port within not exceeding twenty- 
five days, that they approve of the deseription, dimensions, and 
capacity of the vessels, as submitted to them, as being most suit- 
able to the requirements and peculiarities of our river and port and 
the proposed trade. ‘he present navigation laws of this country 
being such gs to prevent the naturalisation of foreign-built vessels, 
and the present greater advantages for the building of iron screw- 
steamers offered to Great Britain over those in this country, render 
it expedient and desirable that the proposed steamers should be built 
there, as suggested, and be under the British flag. As to the number 
of six steamers, proposed to be built, we are of opinion that the 
trade of our city justifies that number at once, and even more. As 
to the estimates of earnings, New Orleans being the largest export- 
ing city in the Union, and there being no season in the year in 
which a full cargo and valuable freight list cannot be had outwards, 
an advantage otfered by no other port in America, and the import 
trade being already large and continually and rapidly increasing, 
we are, therefore, of opinion that the sum stated in the estimates is 
moderate, and can be at all times safely calculated upon, and may 
ve, and can be, considerably increased.” 

It is stated that the portion of the works of the great metropolitan 
sewer in the Stratford district will be completed in the course of the 
current year. 

We turn tothe north. It appears that it is proposed to erect a 
column or land-mark on St. Bee’s Head, Cumberland, to the memory 
of the late Captain Harrison. Last year 4,407,225 tons of coals were 
exported from the Tyne, against 4,018,990 tons in 1858. On the 
1st inst. 53 of the blast furnaces of the South Durham district were 
in, and 16 out of blast. On the 1st of January 51 furnaces were in, 
and 18 out of blast. Messrs. Jones, Dunning, and Co. are erecting 
blast furnaces at Cargo Fleet, near Stockton, and are also about to 
erect large plate-rolling mills, in connection with their smelting 
furnaces at Middlesbro’. The Middlesbro’ Steam Shipping Company 
have chartered two large screw steamers (one upwards of 1,000 tons) 
to run in the merchant trade to Cronstadt. ‘The boats are to com- 
mence running next month. The directors of the North-Eastern 
Railway Company have decided upon commencing the works of the 
Lancaster Valley Railway as soon as the weather becomes favourable. 
Surveyors are now engaged marking the course of the line for the 
guidance of the contractors. The report of the directors of the 
Newcastle and Carlisle Railway Company, submitted to the pro- 
prietors on Tuesday, contains the following passage :—‘ The sub- 
stitution of coal for coke for locomotive engines is still resorted to, 
but, though the diminution of this traffic which was reported last 
year continues, yet the increase in the carriage of coke for ironworks 
and other purposes has been very considerable, and the directors are 
not without hopes that the reduction which has taken place in the 
= of coke may again bring it into use to a greater extent for 
ocomotive engines.” 

Mr. T. D. Barry has been elected city surveyor of Norwich in the 
room of Mr. E. E. Benest resigned. It appears that fifty-five 

lidates offered themselves, although one of the architectural 





thread suitable for weaving, without the intervention of any sy Z 
machine.” M. Tavernier stated that the invention had been ap- 
—_ of by the judges at the late exhibition at Rouen, and the 
imperor Napoleon had awarded to the inventors a gold medal for 
the novelty and importance of the discovery. Its great object was 
to supersede the necessity for spinning, by so manipulating the 
slivers that the threads could be woven without undergoing that 
process. By thus superseding the intervention of the spinning 
machine, M. Tavernier said that there would be a saving of 30 per 
cent. in length, whilst to the hand there would be as much bulk 
the threads being more open, and the fibres consequently coming 
more to the surface. There was also a saving of oil, as it was unne- 
cessary, and of sizing. ‘The threads could be woven easily, and, 
being perfectly smooth, some qualities of cloth could be turned out 
80 as not to require any cutting in the finishing. There was also 
this further advantage, that a much shorter fibre could be worked 
up by this process. he machine had been adopted both by the 
French and Belgian manufacturers with great success. ‘The samples 
of cloth and yarn exhibited by M. Tavernier were carefully ex- 
amined and tested. The cloth was considered tough, and almost, 
if not fully equal, in strength to spun material of a similar 
quality, whilst lighter, softer, and more bulky, but the threads 
or yarns were tender, and some doubts were expressed as to 
whether they were suiticiently strong to be woven. After some 
discussion, M. Tavernier said the machine he had brought with 
him was not perfect, but could be inspected, as affording an 
illustration of the principle, and as soon as he had got ¢ new one 
made, with the improvements he proposed, he should be willing to 
place it under the care of the association for experimert. ‘This 
offer was accepted, and it was arranged that Messrs. Hargreaves 
and Nussey, and Messrs. J. Walker and ‘Sons, should test the 
machine by manufacturing a piece of cloth by it, and another piece 
from the same wool by the ordinary process. The president (Mr. 
Darnton Lupton) next brought under the notice of the meeting an 
invention by M. Sylvestre, of Paris, for twisting wool round cotton 
yarns or threads. The inventor was not present, but he had stated 
to Mr. Lupton, that he could manufacture black cloth of jthe 
quality produced, 72 in. wide, at 3s. per yard. This sample (which 
was said to be composed as follows:—25 per cent. cotton thread, 
10 per cent. pure wool, 30 per cent. good mungo, and 35 per cent 
of ordinary mungo) was considered superior to anything of the 
kind which could be manufactured in this district, and the inventor, 
in reply to Mr. Lupton, had stated that there would be no difficulty 
whatever in placing it on the “gig,” which cannot be done with 
ordinary cotton warps, and that it could be finished like entire 
woollen cloths. M. Sylvestre had offered to send a machine and 
workmen to Leeds, provided the association would pay the workin 
expenses, if it realised what he guaranteed; or, he should be glad 
to submit it to the inspection of any gentleman whom the association 
might send over to Paris. There was but one opinion as to the 
cheapness of the cloth, if it could be manufactured at the price and 
quality produced; but it was stated that the principle was not new, 

at it had been tried several years ago without success. It was 
arranged that the president should communicate with M. Michel 
Chevalier, asking him to inspect the machine, and report to the 
association. 








papers was recently pathetic enough about the inadequate salary 
offered. How can salaries ever be expected to advance in the face 
of such terrible competition ? 

In the Manchester County Court, on Monday, several actions, 
brought against Messrs. Greenhaigh and Rumney, calico printers, 
for pirating registered designs for prints were disposed of. ‘The first 
action heard was brought by Messrs. M‘Naughtan and Thom, and 
the damages were laid at £30. Mr. Pope, who appeared for the 
plaintitts, said the action was brought under the Copyright Designs 
Act, 5 and 6 Victoria, c. 100, section 8 of which enacted that any 


| person pirating a copyright design should forfeit not less than £2, 


nor more than £30, to the proprietor of the design. By section 16, 
it was enough to prove a primd facie case, and to produce the certi- 
ficate of registration on the part of the plaintiff; and it then rested 
with the defendant to show that the registered design was not the 
original. The design pirated was one consisting of stripes, and an 
object of a peculiar pattern between them—so peculiar that it was 
impossible for two persons acting independently to have designed it. 
The piracy consisted not so much in the stripes as in the object 
between them ; and though the defendants’ might not be a fac-simile 
of the registered pattern, it was sutlicient that it came so near as to 
be deemed a fraudulent imitation. Mr. Holker, on behalf of the 
defendants, contended that no piracy had been committed. It was 
alleged that the piracy was committed in July; but the defendants 
had their pattern in January, 1859, long before the registration by 
the plaintiffs. It was alleged that the imitation consisted in the 
ego object; but the defendants had the pattern of that object 
ong before the registered pattern came out. The defendants also 
had another design like the stripes, but tinding that neither of the 
patterns would sell separately, they combined them in the form 
which was alleged to be a copy of the registered design. Evidence 
having been heard on both sides, the court gave judgment for the 
plaintiff for the amount claimed, with costs. Another case was 
heard with a similar result, but the judge gave leave for a case for 
an appeal. 

Mr. John Roberton has read an interesting paper before the Man- 
chester Statistical Society, ‘On a Model Warehouse.” Mr. Ro- 
berton gave a lengthened description of the internal, social, and 
other arrangements of an extensive warehouse belonging to Mr. 
Adams, of Nottingham, after which he described the awful state of 
some: of the warehouses in Manchester used as manufacturing ware- 
houses, principally old dwelling houses, the rooms of which, never 
having been altered, are ill adapted for their present purpose. They 
are also insufficiently ventilated, and occupied by such a large 
number of hands (especially where females are employed) that the 
cubic space allowed for each person is too limited to admit a sufficient 
supply of air to keep them in moderate health. Mr. Robezton 
dwelt upon the injurious effects of the system of irregular and late 
hours which at present prevails in the shipping houses generally, 
and mentioned some instances where such a practice had been dis- 
continued, in consequence of the merchant or employer feeling 
satistied that, in an economical point of view, his business was less 
ae conducted than if carried on during the usual daily office 

ours. 

A strange discussion took place last week in the Sheffield Town 





Council. It may be remembered that, in January last, an attempt 


was made to blow up the saw manufactories of Messrs. Wheatman 
and Smith, who had been so unfortunate as to offend the Trades’ 
Union by em loying machinery where hand labour had previously 
been u hey offered a reward of £100 for the discovery of the 
offenders, and Government, on being informed of the circumstances, 
also offered £50. Of this last reward there has been no public 
intimation, in consequence of the mayor, Mr. Hoole, havi 

refrained from publishing the fact. It transpired, however, that 
such a reward had been offered by the Government, and the subject 
was discussed by the Sheffield Corporation. The explanation given 
by the mayor was, that, after he had received the letter from the 
Secretary for the Home Department offering the Government 
reward, he was waited upon by Messrs. Wheatman and Smith, who 
showed him threatening letters, and who begged that the matter 
might be permitted to drop. The mayor consented to do so, and his 
conduct was approved by the Corporation. The matter has, however, 
excited a good deal of comment out of doors, and it is indignantly 
asked, is trade ruftianism to be suffered to continue unchecked? If it 
is, the consequences may be very serious to the trade of Sheffield. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are cl ed for at the rates agreed by the trade, Brokerage 
is not c! for buying except on Foreign Tin, 
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Ratts.—But few sales reported this week, and the price remains at 
£5 10s. per ton for ordinary specifications and cash payments, Fishing- 
pieces "Pana cast-iron chairs £3 17s. 6d. 

ScorcH Pig-1n0N has receded during the past week from 58s. 9d. to 57s. 9d., 
and the market now closes firm at the latter for Warrants cash, and 59s. for 
three months open, Mixed Nos, G.M. Brands. 

SPELTER continues flat ; some sales reported at £20 15s. on the spot. 

Coprer in better demand since the reduction. 

Leap is steady at our quotations. 

Tin.—English remains the same price with a fair amount of business, 
Foreign somewhat firmer, Banca quoted £139 to £140, and fine Straits 


£132 per ton, 
MOATE and CO., Metal Brokers. 
22nd March, 1860. 65, Old Broad-street, London. 
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SCOTCH PIG IRON REPORT. 
No. 1 Gartsherrie .. ., 593. 3d. f.0.b. Glasgow. 
» 1 GMB. .. oc 5%, ad. do. 
»3 Do. +e oo 578. 3d. o do. 
x. Nos. Do. oo oo Oe Se. pa do. 
WARRANTS, 

Cash prompt... .. 57s. 9d. per ton. 
3-5ths No. !and{1mo., open,.. .. 58s. 3d. do. 
2-5ths ,, 3... ¢2mos., ,, «. + 588. 6d. do. 

J oo «Cee «Cee «588. Od, = do. 

MANUFACTURED IRON. 

Bare, Govan .c .c oc o« 

» Common .. . .«. £7 5s, Od. 
Drumpellar,Common .. .. 

Do. Best.. .. .. £8 7s. 6d. 
Plates and sheets .. .. .. £9 0s. 0d.—£10 
Rails co ce co co co &7 Ss. Od. 
oo co £5 7s, Gd. 
+ eo £4 23, 6d. Nett cash. 
GLasGow, 21st March, 1860. 

Since this day week our market has been very much subject to specula- 
tive influence. On the 15th inst. the quotation for Warrants was 58s. 9d. 
cash ; two days later we had fallen to 57s., and to-day we have recovered to 
58s. cash, at which we closed sellers. Shipments still keep below the expec- 
tations for this time of the year, and there appears to be rather less inquiry 
for local consumption ; the make, however, is still low, in consequence of 
the makers’ resolution to keep in only 75 per cent. of the furnaces until all 
appearance of the strike has disappeared. 

Exports last week were 9,656 tons, against 14,981 tons in the correspond- 
ing week of last year. 


Pipes ee ce ee 
Chairs eo 00 oe @ 


Suaw anv THompson, Metal Brokers. 


Nortn ATLANTIC TELEGRAPH.—The caution-money of £20,000 
on the concession for the North Atlantic telegraph between Europe 
and the United States for 100 years, granted by the Danish Govern- 
ment, is stated to have been remitted last week to the Danish 
Minister of Finance at Copenhagen by Messrs. Croskey and Co. 
The line will proceed from Scotland and Denmark, vid the Faroe 
Islands, Iceland, Greenland, and Labrador, to Canada and the 
United States; and its practicability is represented to have been 
recently demonstrated by a personal survey made by Colonel 
Shatiner, who on Wednesday last gave evidence upon the subject 
before the committee of the House of Commons now sitting. 

New Evecrrica Macuine.— An electrical machine has been 
constructed in Paris, by an American, so powerful that it readily 
evolves electric sparks 15 in. long. It charges an ordinary Leyden 
jar three times a minute, the discharge being as loud as the detona- 
tion of a musket. An observer writes:—“ When the distance 
between the poles had been decreased to a single inch, producing 
an apparently continual electric current, I touched a cigar to the 
flame, literally igniting it bylightning. The experiments were con- 
ducted by Professor M‘Cullough, of Columbia College, New York, 
and M. Foucault, of the Paris Observatory. It is probable that this 
machine, a triumph of American ogy industry, will "be pur- 
chased by the French Government for the Polytechnic Institute. 
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INSTITUTION OF CIVIL ENGINEERS. 
March 27th, 1860. 
GrorcE P. Brwper, Esq., President, in the Chair. 


Tue paper read was “On Combined Steam,” by the Hon. John 
Wethered, U.S. 

It was stated that, at the present day, the great desideratum in 
marine engines appeared to be to obtain increased power or economy 
in the consumption of fuel, without the commercial disadvantage of 
occupying more space, by the enlargement of the boilers and 
machinery. This object, it was believed, had been attained, by the 
application of ordinary and superheated steam mixed. The mode 
adopted in carrying out this system was to attach another steam 
pipe to the boiler, for conveying the steam to be superheated to 
pipes, or other contrivances, placed in any convenient form near the 
fire, or in the uptake or chimney of the boiler, or in a separate fur- 
nace; the superheated steam being added to the ordinary steam at 
or before its entry into the cylinder. In its passage through the 
superheating apparatus, that portion of the steam was raised, by the 
waste heat, to a temperature of 500 deg. or 600 deg. Fah. ‘The heat, 
thus arrested, was conveyed to, and utilised in, the cylinder, by its 
action on the other portion of steam from the boiler, which was 
more or less saturated, according to circumstances. The combined 
steam was used in the cylinder at from 300 deg. to 450 deg. Fah., 
instead of at the low temperature at which steam was generally em- 
ployed. The effect of using the two kinds of steam was that the 
superheated steam yielded a portion of its excess of temperature to 
the ordinary steam, converting the vesicular water, which it always 
contained, into steam, and expanding it several hundredfold ; whilst, 
at the same time, the ordinary steam yielded a portion of its excess 
of moisture, converting the steam gas into a highly raritied elastic 
vapour; in other words, into pure steam at a high temperature. 

It was asserted that repeated endeavours had been made in 
England, France, and America, to employ steam simply dried, or 
superheated, and as often abandoned. This plan certainly resulted 
in partial economy; but, owing to the high degree of temperature 
necessary in this case the lubricating materials were dried up, and 
then the packing and rubbing parts of the machinery were destroyed. 
Moreover, when all the steam was superheated, the temperature of 
the steam in the cylinder was beyond the control of the engineer. 
It was this difficulty which had led to the discovery of the system 
of employing mixed steam, which was entirely under control ; for, 
by merely turning a valve, it could be so regulated as to produce the 
highest mechanical effect, with the most perfect lubrication to the 
slides and cylinders. Another advantage was, that if any accident 
should happen to the superheating apparatus, the cylinders could 
still be supplied with plain steam alone. 

A series of trials on board the Royal Mail Steamship Avon had 
shown that, the pressure in the boiler being in all cases the same, 
with plain steam the result was 1,070 indicated horse-power; with 
the steam from three boilers superheated and from the fourth plain, 
it was 1,076 indicated horse-power ; while with the steam mixed in 
the proportions of 61 superheated and 69 plain, 1,200 indicated 
horse-power was produced. The Lords of the Admiralty were 
stated to be so well satisfied with the results of experiments con- 
tinued over twenty voyages, that they had determined to extend the 
application of the system in the Royal Navy, and her Majesty’s steam- 
ship Rhadamanthus had been ordered to be fitted with it. Mr. A. 
C. Hobbs (Assoc. Inst. C.E.) had applied it to a high-pressure boiler 
and engine, and Mr. Dorman had adapted it to an engine which did 
not produce the required power. The combined steam was also used 
in all the steamers of the Collins line. Experiments on board the 
Gibraltar showed that superheated steam, at a pressure on the 
boiler of 10 1b., produced 222 indicated horse-power; ordinary 
steam, at 14 lb. pressure, 307 indicated horse-power; while combined 
steam, at 15 lb. pressure, gave 376 indicated horse-power. 

When steam was merely superheated or dried, it was converted 
into steam gas. It consequently partook of the nature of gas ; was 
a bad conductor of heat, and gave out with difficulty the heat 
necessary to transform it into mechanical power. On the other 
hand, mixed steam participated in the qualities of steam proper and 
of superheated steam, and being a pure, highly-rarified vapour, 
which readily parted with its heat, thus produced greater mechan- 
ical effect. 

By the application of combined steam, the following advantages, 
among others, were said to be obtained :—1, an economy of fuel of 
from 30 per cent. to 50 per cent. ; 2, a diminution of one-third in the 
feed-water; 8, the employment of smaller boilers to produce the 
same power; 4, facility of maintaining any desired pressure, or of 
increasing it at will in cases of emergency; 5, a steamer would 
make a voyage one-third further with the same weight of coals, or 
one-third the space now occupied by the fuel might be used for 
freight; 6, less risk of explosion; 7, boilers would last one-third 
longer ; 8, a better vacuum was obtained ; and 9, one-third less injec- 
tion water was required. 








Corron.—The word cotton, which is adopted in all the modern 
languages of Europe, is derived from an Arab word. The origin of 
the use of fabrics made from this article dates very far back. In the 
time of Herodotus, all the Indians wore them; in the first centuries 
before Christ there were manufactories of cotton tissues in Egypt 
and Arabia, but the Greeks and the Romans do not appear to have 
used them much. The Chinese did not commence cultivating the 
cotton plant until after the conquest of the Tartars in the thirteenth 
century, aud at that same period cotton tissues formed an important 
article of commerce in the Crimea and Southern Russia, whither 
they brought from Turkistan. From the tenth century the Arabs 
Sad ententiieed the cotton plant in Spain; and in the fourteenth 
the cottonodes of Granada surpassed in reputation those of the East. 
The manufacture of cotton goods in Italy dates as far back as the 
commencement of the fourteenth century, the first establishments 
being at Milan and Venice. It is presumed that there were at that 
ame manufactories for cotton goods in England, as Deland, who 

ived in the time of Henry VIII., speaks of some being at Bolton- 
on-the-Moor, and an Act of Parliament of 1552, under Edward VL, 
mentions the cotton tissues of Manchester, Lancashire, and Cheshire. 
The cotton manufacture did not acquire any impor‘ance in France 
until 1787, when the French Government established spinning 
machines at Rouen; butit was not, however, until under the tmpire, 
that, thanks to the efforts of Richard Lenoir, this branch of industry 
became flourishing. 

Discovery In NaviGAtion.—At the last meeting of the United 
Service Institute, Mr. Maillard exhibited and explained his new 
mariner’s compass for steering ships, and his photo or solar compass 
for giving the sun’s bearing at all times, night or day, without 
sighting the sun or any other heavenly body. His steering compass 
is a mechanical contrivance of the simplest nature, by which an 
ordinary compass card is worked in the ship’s binnacle by the 
rudder. This being the lever by which the ship’s course is altered, 
it is used to show by the compass card the angles through which the 
ship passes, which it does with the greatest accuracy. But the 
navigator is not left to rely wholly on this instrument. The solar 
compass, which is a very simple combination of the ordinary 
compass and chronometer, gives the true bearing of the sun at 
Greenwich, and at ship from midnight to noon, and from noon to 
midnight, of each day. This result is obtained from the movements 
of two bands, or pointers, working over a compass card or dial, which 
shows the position of the sun according to the changes in time. 
One hand is set to Greenwich time and the other to the latitude the 
ship is in, and, as both are worked by thesame movements, all that 
is required to show the ship’s longitude is to keep the last of these 
indicators or pointers moved backwards or forwards as the ship 
changes her latitude. To show the applicability of the system 
universally, Mr. Maillard has laid down a chart to enable mariners, 
by a simple bearing of the sun or other heavenly body, to determine 
the difference of longitude or time at sight, thus supplying a ready 
means of correcting his chronometer and steering instruments. 








INSTITUTION OF NAVAL ARCHITECTS. 
Inaugural Meeting, Thursday morning, March Ist, 1860. 
The Right Hon. Sir Joun Somerset Pakrineroy, Bart., G.C.B., 
D.C.L., Vice-President, in the Chair. 
(Continued from p. 184.) 
Tue “Curve of Vertical Sections” was next adverted to. This 
curve has been proposed for use in various forms. It is supposed 
for instance, that by its fairness, or the reverse, the fairness of the 


the institution by reading a paper on what had been called the 
“* Wave Line Theory of Construction of Ships,” of the “‘ Wave Water 
Line.” He did so because he thought the profession was to be 
congratulated (as the chairman, indeed, had congratulated them), 
upon the formation of an institution into which every one of them 
would bring all the stores of knowledge which his professionial 
experience had given bim, and where each would freely and heartil 

communicate all he knew for the benetit of the science and art whic 

they cultivated. There was not one of them who had not in the 
long course of his experience come to know something better than 





body of the ship may be estimated. In this way it is now applied, 
under the direction of Mr. Moorsom, to test the correctness of the 
measurements and calculations employed in obtaining the registered 
tonnage of ships at the Custom-house, and it will doubtless answer 
well enough for this purpose. But the author was informed by a 
gentleman who has had occasion to calculate the elements of a great 
number of ships, that this curve is not so unerring a guide as many 
suppose. Chapman applied the same curve to the construction of 
all ships of a like class; but it is doubtful whether any short cut 
like this would not be more injurious than useful in the long run— 
creating, as it does, a system of quasi-scientific construction, which 
only tends to stereotype a certain model and to check improvement. 

The author next came to the subject of “ Stability,” which may 
now be considered of two kinds—statical and dynamical. He 
entered at length into the consideration of both these divisions, 
dwelling upon the important properties of the “ Locus of the Centres 
of Buoyancy” and the “ Surface of Flotations” in treating the former 
division, and critically examining Canon Moseley's paper in the 
‘“* Philosophical Transactions” in his remarks on the latter division. 
The laws and conditions which regulate the “ rolling” of ships were 
here investigated, the author remarking that the scientilic con- 
structor would do well, not to contine his investigations to mere 
formulx derived from analytical processes, or to inference drawn 
from them, but rather to examine from first principles, and in a more 
geometrical method, the several elements on which stability may be 
made to depend. Mr. Scott Russell, he understood, had always 
treated stability in this geometrical way, his (Mr. Russell's) method 

ossessing certain advantages which were pointed out. It was to 
borne in mind, however, that although the principal transverse 
section must always be an important element in a vessel, yet 
inferences drawn from the character of that section alone, if applied 
at once to the whole vessel, would frequently be very wide of 
the mark. Further, it is not known how far the conclusions 
arrived at as to the motions of a vessel in still water (and 
in the ordinary investigations motions in still water only 
are considered) are applicable under the circumstances of a 
ship at sea. Hitherto, the exact effects of a disturbed state 
of the fluid in modifying the motions of ships at sea have 
eluded the grasp of the calculator. It has been on all hands 
tacitly assumed, in all systematic treatises, that this dis- 
turbing element operates only as a moditier of the motion in still 
water, and not as involving entirely new conditions. There have 
not, however, been wanting persons lately who have stoutly main- 
tained a contrary hypothesis, and who have even gone to the length 
of contending that the very provisions which are made for the good 
qualities of the ship in still water, operate to a contrary eflect in 
disturbed water. This the author, for one, could hardly conceive to 
be true. Still, he would be far from asserting that we can confi- 
dently affirm we are in a position to predict the behaviour of a ship 
in an agitated sea from our knowledge of how she would certainly 
behave in a waveless, untroubled sea. After considering the ques- 
tion at issue somewhat in detail, the author says this is a subject on 
which it is possible that a deeper insight into the constitution of 
waves than has hitherto been generally attained may throw con- 
siderable light. Mr. Scott Russell's experiments have established a 
relation between the work done on a certain mass of fluid allowed to 
fall in a certain space, and the wave which it produces. These and 
similar considerations may ultimately be developed into such a form 
as may enable the naval architect to take into full account the effect 
of a disturbed state of the water on the stability and other elements 
of a vessel floating in it. In the meantime we are much in want of 
facts bearing on these points; actual experience at sea is more 
valuable here than all d priori considerations or experiments made 
on small models. The author was inclined to think that no naval 
architect's education can be considered complete until he has gained 
some experience at sea. 

In all the remaining problems which affect the qualities of ships, 
he “resistance” of the fluid plays an important part. The author, 
therefore, next set forth the laws of fluid resistance which were 
supposed to hold in Euler's time, together with those subsequently 
derived from the experiments of D’Alembert, Bossut, and Condorcet, 
about 1775. He observes that one of the laws deduced from the 
last-named experiments, viz., that the resistances experienced by a 
surface moved with different velocities in a fluid vary nearly as the 
squares of the velocities—has been proved inaccurate by recent ex- 

eriments. There is reason to conclude from facts which have 
ately been brought to light, by a comparison of the performances 
of steam vessels moving at high velocities with the horse-powers of 
the propelling engines, that the resistances at considerable speeds 
vary more nearly a3 the cubes of the velocities. If the resistances 
varied as the squares, the horse-power would of necessity vary as 
the cubes of the velocities; but it has been found to vary much 
more nearly as the fourth power, which implies a resistance varying 
as the cube. After deploring our ignorance of so much that we 
require to know respecting the laws of fluid resistance, and par- 
ticularly our inability to assign proper positions, both in a longi- 
tudinal and vertical sense, to the centres of effort of the sails of 
ships, and consequently to the masts, and after considering also 
the conditions on which the “ardency” and some other qualities 
of vessels depend, the author refers to the rapid introduction 
of the “fine-bow” of late years, and to the various opinions 
entertained respecting it. ifferences of opinion on this and 
other cognate questions arise, he considers, from the fact that 
experiments have usually been made on small models only— 
all differing essentially from any actual form ever given to a ship, 
and that such experiments are not to be depended on. The best 
models for experiments are vessels of full size, and subject to all the 
conditions of ships, the most reliable being those furnished by actual 
experience of the performance of well-known ships. 

n conclusion, the author remarked that one thing strongly im- 
pressed itself on his mind while engaged in the preparation of his 
paper, and that was, how very little is really known and fixed com- 
pared with that which is unknown, and awaiting for its solution the 
discovery of those natural laws which may be fairly said to have 
hitherto eluded our grasp. The consideration of the subject showed 
how much need there exists for such an institution as that which they 
were then inaugurating, which may collect all the little rills of 
scientific inquiry and direct them into one great stream, which may 
gather strength and depth as it flows on, and finally expand into a 
very ocean of scientitic truth. Another inference also was to be 
drawn—that, while so much is inexact in the theory of naval archi- 
tecture, and on so many points nothing but general considerations 
can be brought to bear, how very essential it is for naval architects 
to become imbued largely with the spirit of philosophical inquiry. 
Were the science of naval architecture more exact than it is, it 
might be better permitted to the professors of the art to be less of 
geometers and mechanicians; for whatever is absolutely fixed on 
scientific principles soon takes the form of a rule, which requires 
nothing beyond mere experience for its correct application. When, 
however, the constructor is to be guided, not by rule, but by prin- 
ciples, how ineffable the importance of being thoroughly acquainted 
with those principles in all their breadth and depth, and with all 
their limitations ! 

After the conclusion of the Rev. Dr. Woolley’s paper, the chair- 
man called upon J. Scott Russell, Esq., F.R.S., Vice-President, 
I.N.A., to read the first part of his paper—*On the Wave Line 
Theory,” of which the following is a very condensed abstract :— 

The author considered it a matter of strict and imperative duty to 
respond cheerfully to the application made to him by the founders of 


other members of the profession, and he was quite sure that by 
coming together in that way each would gain as much as he could 
give. 

The only reluctance which the author felt on the subject arose 
from the feeling that a principle, which he observed nearly thirty 
years ago, and fully published in the transactions of the scientitic 
societies as soon as it was verified, and which many of his brethren 
had done him the honour to exemplify in their works, could now be 
scarcely said to possess the interest of novelty. But, as their notices 
had been scattered over many places, and appeared at different 
times, and as no united or systematic account had ever yet been 
given of the wave principle, he had been assured that the meeting 
would listen to such an account with patience, and not without 
interest. He was proud, therefore, to lay before the Institution of 
Naval Architects the first connected exposition of the principle, as 
complete and systematic as he could make it, and of its application 
to the formation of an exact scientific method of construction of 
ships, although conscious of the difficulty of reading it to an audience 
the best fitted in the world to approve the accuracy, or expose the 
deticiency of his work. 

The question of least resistance, indeed the whole question of the 
free motion of disturbed water, when moved as it is moved by the 
passage of a ship, is one the difficulties of which the highest and 
most refined methods of mathematical research and prediction have 
been unable to surmount. Even as a matter of physical observa- 
tion, of logical discussion, and of practical experiment merely, the 
author had found the motion of waves of water, produced by the dis- 
turbance of a ship, more difficult to understand thoroughly and 
clearly than any other subject of mechanical knowledge. And if 
hard to understand it was much harder to explain. What becomes 
of the particles of water moved out of the way of a ship — 
where they go—how they get there—if they ever return to their 
old places—what force takes them away—what brings them back, if 
they come back—if they do not come back, whence come those that 
replace them—how they come there, and how their place is in turn 
re-occupied ?—all this requires minute observation of the phenomena 
before it can be understood. 

The shape adopted for a sailing ship should be the easiest possible 
to drive ahead, and the hardest possible to drive to leeward—or a 
form offering the least possible resistance one way, and the greatest 
possible resistance another way. ‘The problem of least possible 
resistance, and its complement the problem of greatest possible 
resistance, must be solved at once before we can proceed with certain 
steps to construct a ship of which we shall be able to predict before- 
hand the exact performance. Accordingly, every great writer on 
the science of naval architecture has attacked this problem; but in 
the most recent English treatise—by a distinguished and much- 
lamented member of the Royal School of Naval Architecture, Mr. 
Creuze—it is clearly laid down that it has remained unsolved. 

The phrase, “ solid form of least resistance,” which has been so 
frequently employed by naval constructors, implies a pre-existing 
conviction that there is some form of solid body which, when afloat 
(for the case of a submerged body is altogether a separate one), 
would not be opposed by the water so much as any other form. This 
thought assumes a previous, one, viz., that the water has some bias, 
law, tendency, or way of moving which forms part of its nature; in 
a word, some way of least resistance. We want to know what shape 
of ship will give water this motion, or induce water of itself to take 
this motion. We have, then, two questions to consider—the way of 
the ship, and the way of the water about the ship. 

A simple method of approaching the problem is to ask how a ship 
may move through the water so as to waste no power by producing 
unnecessary movement in the water. The first inevitable motion of 
the water is one of very great amount. The moving power exerted 
upon a ship in motion has to excavate the water out of the entire 
way along which the ship moves. This is the minimum of the 
work to be done. A ship 36 ft. broad and 16 ft. deep, having a 
midship section of, say, 540 square feet, in moving at the rate of 
10 knots an hour, has to move out of its way 270 tons weight of 
water in each second of time. This consideration gives a tirst 
principle, viz., that the channel formed, and therefore, the midship 
section of the ship, shall be as small as possible. ‘Ihe area of this 
section is, however, limited in practice by other conditions ; further 
reduction must, therefore, be sought by other means. And, as the 
bow or entrance of the ship is most exposed to the action of the 
water, it may be asked how far the shape of this bow affects the re- 
sistance which the water offers to removal out of its place. A ship 
with a flat bow, square to the line of motion, meets with a definite 
ascertained resistance, which may be measured by the force which 
would raise the displaced water to a certain height—the height due 
to the speed of the ship—that is, the height through which a weight 
must fall to gain that speed. From this consideration we get the 
following relations - 


Speedofshipinfeet persecond 8 .. 16 .. ww 32 
Heights corresponding in feet 2 oe 4 os 9 16 
Resistance to each square foot r, 

of section in pounds... } 2s 258 omy. 108 


These measures of resistance are the best established perhaps, 
both in theory and by experiment, of any facts in hydrodynamics. 
The author had, however, taken the trouble to verify them from two 
up to twelve miles per hour. 

After referring to the experiments of the French academicians, 
and to those of the Society for the Promotion of Naval Architecture 
—which showed but little more than that a long sharp entrance 
goes more easily through the water than a bluff round one—the 
author thought it would be admitted that when he began his experi- 
ments in 1834, no detinite form had anywhere been laid down as a 
practicable form of least resistance applicable to the construction of 
ships. His own first approximation to such a form was based on 
three considerations, 1st. That the form of least resistance should 
be such as to remove the particles of water far enough out of the 
way to let the midship section pass, and no further. 2nd. That the 
ship, finding the particles at rest, shall leave them so in their new 
positions. 3rd. That, the time in which their displacement is to be 
effected being given, the force applied to them should be a constant 
force, and the least possible. He next conceived it probable that a 
hollow water-line, composed of two joining arcs of a parabola, taken 
from the vertex, with their convexities reversed, and their tangents 
in the line of, or parallel to, the keel would give the required motions 
to the fluid particles; and, notwithstanding many apparently 
adverse considerations which occurred to the author on trying the 
experiment on a large scale, he found that it did impart such 
motions. While the straight bow and the convex bow struck light 
floating spheres with more or less violent and repeated shocks and 
with consequent waste of power, the double-parabolic bow entered 
among such spheres without shock, and carried them outward so 
gradually that they never left the skin of the vessel until her mid- 
ship section had passed beyond them, occasioning, as may be in- 
ferred, no waste of power whatever. ; 

But, admitting that a hollow water line produced less waste of 
power than a straight or convex line, it remained to be seen whether 
the proper form of hollow line had yet been obtained. In prose- 
cuting this inquiry, the author discovered a true theory on which 
to found the formation of the entrance of the ship. The phenomenon 
which helped him to construct that theory, from its close analogy 
to the phenomenon of a water particle moving freely near the sur- 
face of the water from one point of rest to another was that first 





known as Hooke’s experiments. A mex | ball is a? 
thread from a fixed point, forming a pendulum free to move equally 
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in every direction. It may be made to oscillate like a pendulum, 
first in one direction, and next in a direction at right angles to that; 
or it may have impulses in both of those directions imparted to it 
simultaneously, in which case it will oscillate in neither of the two 
directions, but will go round the circumference of a circle, in which 
it will describe equal arcs in equal times. It will also go 
round from one point in the ‘circumference to the opposite 
point in the same time in which it would have gone straight 
across if it had had only one motion given to it. The author 
further found that the spaces through which the body is moved in 
this experiment in equal intervals of time correspond to the versed 
sines of the corresponding arcs. y , : . 

In endeavouring to apply the principles involved in the foregoing 
experiment to the construction of the bow of a ship, the author 
divided the whole length of the entrance into a number of equal 
parts equal to the number in which he divided a circle. He also 
divided the half-breadth of the vessel into the same number of parts 
by means of perpendiculars from the extremities of equal arcs of a 
s-micircle. Then he drew a continuous curved line in such a way 
that its ordinates at right angles to the keel should be equal to the 
versed sines of the circle on the half-breadth, or to the before- 
mentioned divisions. This is the curve of versed sines on which was 
founded the construction of the curve of entrance of a ship, or what 
the author has called “ The True Wave Line.” : 

After dwelling at some length upon the properties of this line, the 
author proceeded to remark that he had not thus far demonstrated, 
nor did he assume, that what held true of fluid particles would hold 
true of a mass of homogeneous fluid. He was prepared to find that 
water might refuse to obey the proposed water line. But, on the 
other hand, he considered the wave-line bow to be perfectly adopted 
to the true nature of water in free motion, and this “ free motion,” 
he believed, for various reasons, really meant wave motion. ‘These 
reasons—which were not adopted until the author had read all that 
Sir Isaac Newton, Laplace, Bernouilli, Lagrange, Cauchy, Poisson, 
Thomas Young, Whewell, and Lubbock had written on the mathe- 
matical relations of the forces concerned in wave motion—were 
mentioned at great length. 

It was, therefore, in the belief that the wave bow, as before 
described, would give to the particles of water a movement analo- 
gous to the free movement of the wave itself when obeying its own 
nature, that the author proceeded with contidence in 1834 to build 
the vessel called the Wave with that form of bow. He believed it 
would be attended with the least resistance from the water, that it 
would produce least disturbance in the water, and that it would 
waste the least quantity of propelling power. ‘The following are the 
resistances of the Wave, as subsequently ascertained by experiment, 
compared with those of three other vessels of nearly the same size, 
and exactly the same weight, all built by builders of eminence— 
A being the Wave, and B, C, D, the other vessels, all of them being 
in the sane trim for the same velocities : — 


Speed in miles. A. B. Cc, dD. 
DOB wc ceeeee ee costes AOD ices o TB ccxsse 
OD .nce rece ISDS .nccce 220 we eee 241 ....6- 225 


After the conclusion of this part of Mr. Scott Russell’s paper, and 





an interval of fifteen minutes, the chairman requested Mr. John 
Grantham, Member of Council 1.N.A., to read the paper which stood 
in his name, * On the Strength of Lron Ships,” of which the follow- 
ing is an abstract :— 

After glancing at the advantages which iron-ship building had 
derived from the public discussion of its defects and merits—as 
illustrated in the establishment of the Liverpool Compass Committee, 
by way of example—the author remarked that he should contine his 
eleervetions to mercantile vessels only (to the exclusion of ships of | 
war) for the sake of brevity. 

On the ocean the question of safety must always, in a peculiar 
sense, be relative; and, in respect of the strength of iron ships, there 
is but little information to be derived from what is known of wooden 
ships, owing to the utter want of analogy between the modes of con- 
nection, or fastenings, adopted in the two cases. It must be by 
contrast, rather than by comparison, that their relative merits could 
be seen. 

Many attempts have been made to diversify—the author could 
not say improve—the system of iron ship-building which has from 
its origin prevailed. The diagonal system, although the subject of a 
recent patent, has, for the last twenty years, been a matter of 
frequent discussion, and is of doubtful value as an improvement. 
The ordinary signs of weakness, and the remedies to be applied, 
were noticed at some length. Any one who had seen the difficulty 
of building a diagonally fastened iron ship, the derangement of the 
beam ends and of the bulkheads, and the great additional cost which 
it must entail, would admit that its advantages should be very well | 
ascertained before it received a preference over the old system. | 
Diagonal fastenings are, however, advantageously applied to large 
and long iron ships in the braces used in the decks—consisting of 
flat bars running across under the planks, and screwed to each beam 
—but in this case we have to deal with planks, so that diagonal 
fastenings are here consistent with sound principles. 

Another novelty noticed was the cahalar system, of which a 
remarkable specimen is seen in the Great Eastern. In her, portions 
of both the hull and the deck are cellular, In the case of the deck 
the application seems to be good, but the author doubted the ex- 
pediency of the hull being thus constructed, In a smaller ship, the 
difficulty of painting and cleaning the inner portion, and the space 
lost, would be grave disadvantages, and the safety which the double 
skin affords is unnecessary where there are plenty of bulkheads. 
The system of longitudinal bulkheads in a very large vessel has no 
corresponding disadvantages, and atlords an enormous addition to 
the strength. 

In reference to riveted seams, of which the vertical, or butts, are 
the most important, the author said the principles laid down in 
Lloyd's regulations are as good as any that have been given. 

any erroneous views have arisen res; ecting the strength derived 
from bulkheads in iron ships. In two cases which he remembered, 
where the author had paid particular attention to them, many lives 
were saved by their means. When bulkheads were first applied, 
many builders punched rows of holes in direct lines around tue ship, 
making a partial severance of the structure. Others ran into the 
opposite extreme. But the author's main object was to consirer the 
strength aflorded to the whole structure of the ship by bulkheads. 
This inquiry was necessary, as some had denied their utility in this 
respect. The author, however, would increase their number where 
possible. This would not be so inconvenient as might at first be 
supposed, Indeed, it frequently led to useful facilities, by requiring, 
for example, a greater number of hatches, which in long ships are 
easily arranged, and thus increasing the dispatch of loading and dis- 
charging the ship. But granting that in some cases inconvenience 
may arise, the safety derived from well-arranged and well-made 
bulkheads should be paramount. 

All scientitic shipbuilders address themselves to the question of 
* fastenings ” as a leading object. ‘The numberless short unyielding 
rivets employed in uniting their different parts give to iron ships a 
pre-eminence which can never belong to wooden ships. The author 
denounced the practice of adding large masses of timber to iron ships 
as a means of giving strength, and alluded to the Liverpool floating 
stages, of which one, constructed with longitudinal ties of timber, 
takes the form of every wave in rough weather, while the other, 
whose longitudinal ties are of iron, exhibits but a slight tendency to 
bend under the same circumstances. 

The etfect of experience in iron ship-building should be to remove 
excessive weight in one part and add more weight to other parts, | 
until uniform strength is attained. At present the author's observa- | 
tion leads him to believe that signs of weakness are now most | 
frequently to be observed at the gunwale and sides amidships, and 
at the hollow ends below the water-line. In the rules laid down by 
Lloyd’s committee the strengthening of these parts had not been 
duly provided for, The Royal Charter presented a remarkable 
example of the defects alluded to, and the author quoted from his 

ublished work on “Iron Shipbuilding” a passage, bearing upon 
this subject, which was written after he had examined that vessel 














in the graving dock some time ago. He then discussed the three 
following quesiions, viz. :—1, the form and proportions to which 
the use of iron in shipbuilding tends; 2, the important bearing 
which form and proportion have upon strength; 3, how these 
tendencies should be dealt with in iron ships. ‘The tendency which 
the employment of iron in shipbuilding has given rise to is, to build 
vessels, especially steamers, much longer and tiner than they were 
before. The author had frequently examined one vessel, that has 
sailed round the world, whose length is nine times her breadth. A 
much greater proportion of length to breadth may be ulti- 
mately attained, especially in large vessels. But the excess of 
weight over displacement at the ends will increase in the 
same ratio unless precautions are taken to reduce the weight 
there. It is clear, however, that a vessel should be so constructed, 
and, where possible, so loaded, that when in smooth water the 
weight should as nearly as possible correspond with the displace- 
ment. of every portion. The same conditions will also obtain when 
the circumstances of a ship taking the ground are considered. The 
construction of the Royal Charter was then examined at length, and 
her weakness attributed, not to badness of materiai, nor to inferiority 
of workmanship, but solely to the defective principles upon which 
she was designed. The author contended for a great diminution in 
the weight of iron ships at their extremities; and stated that 
Lloyd's Rules operated injuriously by narrowing too much the 
sphere of improvement. He also considered it inconsistent to class 
iron ships for years, as was at present done. He further held it im- 
portant to bear in mind that the chief strain which a ship has to 
sustain is similar to that which is required in an ordinary girder, 
and that any serious departure from this principle will lead to errors 
of construction. The Great Eastern was, perhaps, the only large 
vessel in which this principle has been effectually applied; and 
although the exact form there adopted could only be employed in 
very large ships, yet the principle is correct, and probably the pro- 
portions also, He concluded by a strong appeal to Lloyd's Com- 
mittee fundamentally to alter their Regulations, and to issue them 
as Recommendations, and not to make them binding: also to 
rivate builders to study good work—quality being in all cases 
etter than quantity. 

After the reading of Mr. Grantham’s paper, a vote of thanks t® 
the Right Hon. Chairman was proposed by J. D. A. Samuda, Esq., 
seconded by J. Penn, Esq., and carried by acclamation. ‘The 
meeting then separated. 

Evening Meeting, Thursday, March Ist, 1860. 
The Right Hon. the Earl of Harpwicke, D.C.L., F.R.S., in the 
Chair. 

The noble chairman addressed the meeting in a speech, of which 
the following is a greatly abridged report :— 

Having had the satisfaction of communicating that afternoon 
with his excellent friend Sir John Pakington, he found that he had 
been relieved by him from the duty of delivering an inaugurative 
address. But he (the Earl of Hardwicke) should not do justice to 
his feelings if he did not express the great satisfaction he had in 
then presiding over that institution — an institution which, he 
believed, was more fraught with advantages to the public, and to 
the public service, than any institution that had ever before been 
founded in this country. That was saying a great deal, and many 
might think it an exaggerated statement; but when it was con- 
sidered that we live in an island which is dependent for its advance- 
ment upon floating bodies, and that we are at all events the greatest 
commercial nation in the world, it would be seen that such a body 
of men, brought together for the purpose of bringing their practical 
knowledge to bear upon naval improvements in one concentrated 
focus, must benefit the public in an altogether unexampled 
manner. Before he came there he visited that celebrated dock- 
yard down at St. Stephen's, where he fouad them cobbling 
the old ship Constitution (Lord John Russell’s Reform biil 
having been introduced that evening), and where he thought 
they were putting inferior material into her ; and he had left that 
place with a conviction that he should be happier at that institution, 
where he should meet shipwrights who understood their business 
very much better than those at the other place. They had met 
together to commence a practice of reading professional papers, 
stating their views openly, laying plans before each other, and 
giving to each other practical and local knowledge upon one of the 
most abstruse and delicate arts that had ever been practised by 
human beings—that of constructing floating bodies which should 
have all the advantages of speed, strength, capacity, safety, and so 
forth, blended together in one compact structure. Such a society, 
for carrying out such objects, had been pre-eminently needed in this 
country. Although we are the greatest maritime nation upon the 
face of the earth, we had never yet been able to concentrate the 
knowledge which was individually possessed, so as to force upon the 
public mind, or give to our governing powers who undertake the 





| defence of the state, that degree of enlightenment which would 


insure the best description of = for each and every purpose. Yet 
we saw the necessity of such enlightenment every day, both in our 
public and our private dockyards. When they all knew the 
enormous amount of money which was expended in producing a 
large steamship, and knew at the same time that at every yard she 
went to she ate money out of the pockets of her owner, they must 
feel that that institution could, by bringing together the individual 
knowledge of gentlemen employed in the construction of ships and 
the making of engines, save the country millions of money. ‘The 
great question in reference to our navy now, was its frightful cost, 
and he believed the practical effect of the Institution of Naval Archi- 
tects would be to enable the country to maintain its naval eminence 
ata much more moderate cost. He was convinced, therefore, that 
they were then setting about one of the most important works ever 
undertaken by any class of meu. He hoped that no means would 
be wanting to bring the institution into full strength for carrying out 
its operations, and that they who were then present at its birth 
might live to see its maturity, and in that maturity, he was 
convinced, they would see the greatest advancement ever made in 
naval science, and, with that, very great national advantages. 

The chairman then called upon the secretary to read a paper 
furnished by G. B. Airy, Esq., M.A., F.R.S., Astronomer Royal, 
“On the Connection between the Mode of Building lron Ships and 
the Ultimate Correction of their Compasses,” of which the following 
is an abstract :— 

After describing the nature of the disturbances which the compass 
undergoes, the author enumerated the following precautions which 
ought to be followed by the builders of iron ships:—1. The ship- 
builder should act in concert with a compass-corrector of long 
experience, or with one of the gentlemen who, though not profession- 
ally engaged, had given great attention to the subject. 2. The 
possible eounection between the heat at which iron is manufactured 
into the form of plates for ship-building, and the degree of perma- 
nency for retention of magnetism, should beexamined experimentally. 
The author explained how this might be done. 3. When cireum- 
stances permit, iron ships should be built with the keel nearly north 
and south (magnetic). 4. The positions of the compass should be 
adopted in reference to the structure of the ship, or the structure of 
the ship should be partially guided by the selection of places for the 
compasses, after consideration of the abnormal action of the iron. A 
single piece of iron near the compass would produce as large an eflect 
asall the rest of the iron of the ship, while, as a single piece, it was 
liable to the chances of mechanical or other disturbance which 
might greatly atlect its sub-permanent maguetism and its action on 
the compass. It was imprudent, therefore, to have any iron near the 
compass. 5, Next to the last general caution of having no masses 
of iron, or iron deck, near the place of the compass, was the specitic 
caution of haying no iron stanchions or vertical iron rods of any kind 
near to the compass, and especially not to have any vertical iron 
rods whose upper end or lower end is near the level of the compass. 





6. If it were impossible to avoidjhaving large vertical iron rods for the | 


stern-post and rudder-post, it would be very desirable that the | 


steering wheel and steering compass should be at a considerable 
distance from the stern. But if this condition could not be secured, 


the principal part of the injurious effect might be neutralised by 
fixing in the ship another vertical rod in front of the compass 
(supposing that the stern-post is behind it); and this ought to be 
provided in the building of the ship. But only an experienced 
compass-investigator could be trusted with this arrangement. 7. 
Iron deck-beams should not be fixed in the neighbourhood of the 
compass. They might, however, be so introduced by an experienced 
corrector as to neutralise one of the effects of vertical beams, princi- 
pally injurious in high magnetic latitudes. There was one additional 
recommendation which was very important. ‘The author would 
earnestly urge on shipowners the importance of allowing their ships 
to take short voyages before their compasses were finally corrected 
for a long sea voyage. A few days’ motion on the sea, not neces- 
sarily in rough weather, but under the tremor of a steam engine, and 
especially of a screw, would probably shake out nearly all the 
variable part of a ship’s sub-permanent magnetism, and leave it ina 
state which, for a considerable time, might be regarded as practically 
permanent. 

The reading of this paper was followed by a discussion in which it 
was stated that Mr. Evans, R.N., Superintendent of the Compass 
Department of the Admiralty, had arrived at the conclusion that 
a steamer should be built with the head north and a sailing vessel 
with the head south. ‘The reason for this was fully explained. It 
was also stated that the fourth report of the Liverpool Compass 
Committee might be expected to appear shortly. 

At the conclusion of the discussion, the chairman called upon 
G. W. Lenox, Esq., A.I.N.A., F.G.S., to read his paper on “ Chain 
Cables,” of which the following is an abstract :— 

The author first traced the history of chain cables, noticing the 
various patents which were obtained for them at and after the year 
1634 (the date of the first chain cable patent), and coming gradually 
down to the period at which the late Sir Samuel Brown conceived, 
carried out, and perfected the introduction of such cables into the 
royal and mercantile marine of this country. By their introduction, 
the author states, “the security of the ships was much increased ; 
the facility of handling the chain was made much greater; the health 
of the crew improved by the cleanliness of the coming in of the 
chain always free of mud; the stowage of the ship enlarged by 
placing the chain in an unoccupied space: and a saving made by 
dispensing with ballast in moving the ship from dock to dock, the 
weight of the chain acting as ballast. These were the solid induce- 
ments for the substitution of chains for rope in the merchant service 
Disadvantages were of course declared against chain cables, such as 
want of elasticity, incapability of being carried out to heave a ship 
off in case of stranding, &c.; but time, facts, and practice had 
removed them all. The specitic gravity of the chain gave it a 
greater adyantage than elasticity; the ship, struck by a sea, simply 
lifted her chain, which, on its receding, returned again to its 
curvature, and was ready for the next blow; a smaller and more 
flexible cable can be carried out, and the stranded ship hove off with 
a greater chance of success. So that Captain (afterwards Sir Samuel) 
Brown lived to see his introduction triumphant in the almost 
exclusive use of chain cables all over the world.” 

The author next glanced at the introduction of the “ proving ma- 
chine,” and of the effect which it had in improving the quality of 
the iron produced in this country, describing, in particular, the 
apecialities of the manufacture of what is known as “No. 3,” or 
“cable bolts,” and urging that the use of such iron only for chain 
cables should be rigidly enforced. After explaining the objects of 
successive patentees of chain cables, and discussing the merits of 
their respective inventions, the author went on to state that, in the 
year 1831, chain cables were fairly established in the royal service. 
Ships were then allowed to have three chain cables each, and at that 
period the contract was thrown open and divided between three con- 
tractors, under a printed specitication, as rigid and severe as it was 
possible for Government engineers to draw it. ‘The description of 
iron to be used was specified: proving machines were erected at the 
royal dockyards, and every chain received was required to be proved 
to the strain of 630 1b. to the circular 4th of the inch of its contents 
—the breaking strain being about 1,150 Ib. for the best Welsh iron 
in chain—the strength of the iron in round bolt being 750 1b. per 
eighth ; the dimensions of the links were described, the best form 
being decided as 4 diameters of iron for length in the clear, and 3} 
full for the width over all; the size of every swivel and shackle, &c., 
was laid down; and, unless every point was strictly adhered to by 
the contractor, the cable was rejected and removed at his expense. 
Thus the Admiralty endeavoured to secure the best cables for the 
public service at the lowest price, by competition, by tenders of the 
most respectable firms; and every point is as rigidly determined 
upon and adhered to at the present day. Not so, however, are the 
cables made for merchant service and export trade. In Staffordshire 
for years a system has been resorted to, which of itself should have 
heaped disgrace upon the buyers, and which the author minutely 
described. 

Three essential things were necessary in the manufacture of good 
chain cables, neither of which is cheap, viz., the best of iron, the 
best workmanship, and the best coal. ‘The former should be bought 
of makers of known character, by specification of quality, with 
power of rejection, and not a Lolt should be used unless cut down 
before it was turned into a link. The workman’s wages should not 
be stinted, and then he could atford to be tined if his work was found 
faulty in the machine. A drunken man should always be got rid of, 
as a few bad or burnt links, put into acable by him while in a state 
of inebriety, rendered the whole cable doubttul. It was a singular 
fact, that a good smith was a bad welder, and the best of welders 
was generally a bad smith. Good welders should be kept constantly 
on good work, and never be allowed to get slovenly by being put 
upon inferior chain. ; 

Numerous statements were next adduced in proof of the fact that 
good and reliable cables can be made, and at a reasonable cost. The 
fact of the Great Eastern riding out a gale by a single cable, the 
size of which was tixed at one-fourth of what should be considered 
adequate to her size, in order that they might be manageable. Mr. 
Brunel having consented to the adoption of this size with the 
determination that she should always, when brought to anchor, ride 
with at least four cables down, was also cited. The cables of the 
Royal Charter were likewise referred to, the author feeling contident 
that, had they been made of the same material and workmanship as 
those of the Great Eastern, they would have sunk the ship at her 
anchors rather than have parted, provided the anchors had held 
where they were first let go. ‘The ditliculty of inducing shipowners 
and captains to purchase good cables was also adverted to. 

As public attention had again so strongly marked the disgrace 
that had lately fallen upon the chain cable trade, and as the author 
had alluded to the quantity of inferior cables that are sold, it might 
be expected that he should propose some remedy. He had thought 
much upon the subject, but the only sugyestion that he could bring 
to a working bearing was that a public vilice of “ surveyors of chain 
cables” should be instituted, from which ofticers should emanate 
with authority for either themselves or their assistants to see every 
cable manufactured for the merchant service properly proved, and 
that none should be sold without a certificate under their signatures 
and seal of oftice, for which a fee should be paid corresponding with 
the size of cable. 

The author next quoted some of the results of certain experiments 
which had recently been made at Woolwich Dockyard by Admiralty 
officers on various kinds of iron and steel, and from which it appeared 
that Brown, Lenox, and Co.’s chain cable iron was superior in 
strength to the ditierent kinds of puddled steel and cast-steel which 
had lately been brought forward by numerous inventors. The 
author concluded his paper by describing two chain cables recently 
manufactured at the Millwall Cable Works, and which were re- 
spectively the largest and the smallest chain cables ever made, each 
link of the former weighing 4 ewt., and each link of the latter but 
three-fourths of an ounce. 

The reading of Mr. Lenox’s paper was followed by a discussion, in 
the course of which the author stated that he should be happy to 


| place his works at the disposal of gentlemen who wished to test the 
: value of any discovery bearing upon the subject of his paper, and do 
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all in his power to forward the production of the very best cable that 
could be made. 

At the conclusion of the discussion, the noble chairman congratu- 
lated the meeting upon what they had heard, and upon the instruc- 
tion which both himself and they must have derived from the 
valuable papers and discussions to which they had listened. He 
also expressed an earnest desire that the Institution of Naval Archi- 
tects would do all in its power to encourage those men of original 
minds and inventive powers who had hitherto been too often turned 
from by persons in high places. He hoped it would not be long 
before the institution had premises of its own, comprising a suitable 
library and model-room ; and he trusted that that which they were 
then inaugurating would become one of the most valuable and per- 
manent institutions in the country. 

Mr. Scott Russell, Vice-President, then moved a vote of thanks to 
the chairman, and in doing so extolled the great interest which his 
lordship had at all times taken in the progress of science, and 
especially of naval science. He also remarked that it was, he 
believed, the intention of the Institution of Naval Architects to 
publish honest and candid opini upon professional inventions ; 
and he hoped that by the publication of the institution’s “ Trans- 
actions”—the first volume of which would be produced as soon as 
possible after the meetings were ended — shipowners and other 
gentlemen connected with shipping would begin to take a deeper 
interest than ever in the success of ships as examples of naval 
architecture. 

The resolution, having been seconded, was carried by acclamation. 

His lordship thanked the meeting for their reception of him, 
assured the officers of the institution that they might always com- 
mand his services, and recommended that the compilation of steam- 
ship and other statistics should be proceeded with as speedily as 
might be convenient. 

The meeting then separated. 

(To be continued.) 











SOCIETY OF ENGINEERS. 
March 5th, 1860. 
R. M. Cuaisrin, Esq., in the Chair. 
ABSTRACT OF PAPER ON “LOCKS AND FASTENINGS,” BY 
W. P. MILES. 

Tue reader stated that the subject was not one commanding general 
attention; he, therefore, felt more difficulty in rendering that 
palatable which, by the public at large, was mostly ignored, or 
needlessly mystified, and consequently which does not obtain that 
share of consideration due to its importance. He thought it was the 
duty of scientific societies to endeavour to dispel general misap- 
prehension on these subjects. He then gave an illustration of the 
very ingenious Egyptian lock with its wooden key, which was of 
great antiquity, and much used, even now, in the East; and ex- 
plained the system of warded locks, and the method of master-keys 
or pick-locks; and described the gradation of tumbler and lever 
locks, which are picked by pressure with a simple instrument. He 
then entered fully into an explanation of a lock patented by himself, 
called the marine lock, entirely made of brass, the levers and 
springs being made out of the same piece of metal; this lock he 

idered an ical one, and peculiarly adapted for marine and 
damp or exposed situations. 





MANUFACTURES, COMMERCE, AND TRADES 
OF FOREIGN NATIONS. 
V.—RUSSIA. 

Mercuant Nostes—TuHe Gumps—Cuors, FLAx, aNnp Corton MiILtLts— 
Sucar, Brandy, AND Satt Woxxks—VALvE oF RwussiAN MERCHANDISE 
—CoAL AND MACHINERY ImMPoRTED—CoOMMERCIaL EFFECTS OF THE LATE 
Wan—Rai_ways AND TELEGRAPHS. 

Great Brirain being a densely populated country of so limited a 
territorial extent as to produce insufficiently for the sustenance of its 
people, however highly it be cultivated, is dependent upon foreign 
commerce as well for the means of employing a large part of its 
population in manufactures as for supplying the deticiency in its 
production of food. Russia, on the contrary, is thinly populated, 
and being of almost boundless extent, with its people for the most 
part engaged in the cultivation of its fertile soil, yields far in excess 
of the capabilities of their consumption. 

The scanty population of Russia has not yet produced a class pre- 
pared for a enterprise. Hitherto those who acquired a 
degree of knowledge sufficient for it, or possessed the means, 
have found in the service of the State occupation more congenial to 
the state of society, and not devoid of personal advantages; yet 
those who care to observe the changes now taking place perceive 
a great alteration in this respect, for most of the nobles are now 
more or less engaged in industrial enterprises connected with the 
internal trade. The native Russian has the aptitude for trade which 
characterises all Eastern nations. The careful combination of in- 
dustry, patience, and energy, with which he surmounts the all-but- 
insuperable difficulties presented by the climate, defective communi- 
cation, and total absence of all mechanical appliances, are remarkable 
proofs of this. There are numerous merchants of the interior whose 
commerce of the most gigantic proportions spreads over the whole 
of this vast empire; and when it is recollected that there is an 
interchange between 60,000,000 of people within the frontiers of the 
empire, presenting every diversity of wauts, it is obvious that a large 
commerce must exist. 

The classes engaged in commerce in Russia were thus classified in 
1857 :—Merchants and traders of the first guild, 963, with a declared 
capital of 14,445,000 silver roubles; second guild, 2,607, capital 
15,642,000 roubles; third guild, 43,372, with a capital of 118,492,800 
roubles; and foreign merchants, 34, capital 510,000 roubles. The 
three guilds and the foreign merchants are thus shown to be em- 
ploying a total capital of 149,089,800 silver roubles. The number 
of peasants engaged in trade at the same time with certificates of 

‘ a class were 4, second class 34, third 2,409, and fourth class 

’ . 

‘Such has been the improved condition of the people of Russia that 
within a few years their clothing, previously confined to the sheep- 
skin, has given place to cloth. The whole of this is supplied not 
only from the looms of the country, but the wool of which it is 
woven is also produced in Russia. The production of woel is so 
large that, notwithstanding that the consumption of so numerous a 
population must necessarily be very large, the Russians are able to 
export wool. The wools used are the common and the merino breed 
respectively. The whole production of merino may be taken at 
800,000,000 Ib., and of common wool three or four times that amount. 
In every village, and in nearly every house, the common wool is 
spun, and woven for cloth, for women’s clothing, shoes, &c. The 
cloth factories in Russia number from 81 to 90, and produce 
yearly 222,000,000 million pieces, the price being at from 56 to 63 
roubles the piece of the descriptions most largely produced. 

The flax-spinning mills in Russia have a total number of 25,960 
spindles, and are of 398-horse power; but there is one mill in course 
of erection at Chludotf which will be vastly more extensive than all 
the rest put together. At the Chludoff new mill it is intended to 
employ 40,000 spindles, to be moved by a power equal to 500 horses. 
This mill completed and in operation, the total number of spindles 
employed in the spinning vf fax in Russia will be 65,960, and their 
power 896 horses. 

, Considerable progress has been made of late years in the importa- 
tion of cotton wool, the consumption of goods manufactured from 
this material havigg acquired a great development by a greater per- 
fection of the manufacture, and by their having been placed as to 

mn within the reach of the lower classes, who have thereby 

me consumers of it to an inimense extent, as is evident from the 
number of cotton mills which is increasing every year, without 
hitherto having excluded the importation of English yarns. There 
are 27 cotton mills working in and near Moscow, 36 in the in- 
terior, 14 in St. Petersburg, 3 in Riga, and 1 mill, of dimensions 
much above the average, as it will put into operation 100,000 





spindles, is now in course of construction in Narod. Thus there will 
be found to be in all 70 cotton mills in Russia, employing 1,400,000 
spindles. 

"hasten important addition within a few years to the internal 
commerce of Russia is the manufacture of sugar. The growers of 
beetroot for sugar have now increased to such an extent as to supply 
almost the entire consumption of the country, and by its relative 
cheapness it will totally exclude all colonial sugar, when in two 
years the present rate of duty shall no longer exist. 

The Government reserves to itself a monopoly in the distillation 
of ardent spirits; and the sales to the brandy farmers, which are 
made every four years, yield an annual revenue of £20,000,000. 

The salt mines and brine springs are also a monopoly of Govern- 
ment, who impose a tax of 19 kopecks a pood upon all salt imported. 
The quantity produced in Russia, in 1857, was 29,078,674 poods. 

The total value of the merchandise exported from Russia, in 1856, 
was 160,249,872 roubles, and, in 1857, 169,688,134 roubles. The 
total value of the imports during the same relative periods were, in 
1856, 122,562,442 roubles, and, in 1857, 151,686,799 roubles. Thus 
the external commerce of 1857 gives an excess of 9,438,262 roubles 
of export, and of 29,124,357 of import; and a total of 38,561,619 
roubles over the receipts of 1856. 

The export trade of this empire, consisting as it does almost 
entirely of materials either raw or in the first stages of manufacture, 
is limited only by the extent of production. Wood, hemp, flax, 
tallow, linseed, hides, bristles, wool, corn, &c. &c., in whatever 
quantity they may be produced beyond the wants of the country, 
are bought by England. The exports to all other nations is unim- 
portant comparatively. 

There was an increase, in 1858, in the importation of coals at 
St. Petersburg. In 1857, there were imported 142,000 tons, whereas 
in 1858 the quantity was 270,000 tons, giving an increase at 
St. Petersburg alone of 128,000 tons. There has been a considerable 
demand for them for steamboats, manufactories, and, to a certain 
extent, railways. ‘Till now it has been found more economical, and 
less injurious to the machinery, to use coal, but as the supply 
cannot keep up with the demand, coal will become more general 
on Russian railways. In a few years a large supply will be sent 
from the Ural Mountains; but at present the pits there can hardly 
be said to be properly worked, and from the defective means of 
transport they would be too expensive to be of any advantage. The 
Russian Government uses annually in St. Petersburg 35,000 tons. 
The price for steam purposes is about 24s. a ton; for domestic pur- 
poses about 30s. a ton, delivered. 

There has been a remarkable increase in the importation of 
machinery into Russia, chiefly from England. This machinery is 
used all over Russia, and is sent to Siberia, where it is in 
working the mines. Machinery is imported free of duty if it arrives 
complete in one bottom, otherwise it is charged at the rate of one 
silver rouble per 

The importation of olive-oil into this country is very large. It 
has increased from 1856, when there were 192,590 poods, to 592,302 
poods, imported at St. Petersburg alone in 1858. A very large 
quantity of this oil is used in the lamps which are burning day and 
night before the sacred pictures that may be found in the house of 
every inhabitant of the kingdom. 

The late war, which destroyed so many lives and cost the state 
so much money, has rather extended than diminished internal enter- 
prise. The expenditure of large sums of money within the empire, 
and the increased prices granted for every article required, had the 
usual consequence of enriching traders, and therefore stimulating 
trade; but at the same time it naturally greatly deranged the foreign 
trade. The daily formation of new companies, who find capital in 
abundance for the development.of various branches of internal com- 
merce and manufactories and enterprises, give further evidence of 
the spirit of commerce that now actuates the entire population of 
this country, and of the importance of its internal trade. 

In the year immediately preceding the war, the great highroad of 
the internal commerce, the Volga, scarcely counted 10 {steamers on 
its waters; but in the summer of 1858 the number had increased to 
30; and even that number was found very inadequate to the rapidly 
increasing demand of trade upon that stream. Peter the Great 
wisely enacted that the navigation of all rivers, lakes, and canals of 
his empire should be absolutely free; and though within a few years 
this has been departed from, generally speaking the imports are light. 

A considerable change will, in a few years, be produced in this 
country by the completion of various railways now in progress and 
in contemplation. The lines connecting St. Petersburg with the 
various imperial residences, though of considerable convenience, are 
certainly not remunerative. The first great line of railway made in 
Russia was from St. Petersburg to Moscow. As it was the first, the 
cost of its construction was perhaps greater than was absolutely 
necessary. It is 604 versts (or 400 miles) in length; the cost of 
making it was about £27,000 per mile; and there is no doubt that, 
if it were better administered, it would be more profitable. It would 
also have been a convenience if the railway had touched at some of 
the large towns instead of being made in a direct line between the 
two capitals, as was ordered by the late emperor. Little account is 
taken in Russia of time, and the journey is now performed by express 
train in twenty hours. The concession for this line was given t» an 
American company, who will continue to work it for two years more. 
The lines now in course of construction are from St. Petersburg to 
Warsaw; from Moscow to Nijni Novgorod; from Moscow to 
Theodosia; and from Noursk to Oral, through Dunabourg 
to Liebau, with a branch line from Wilna to Tocns, to the 
Prussian frontier. These lines, making a total length of 4,000 versts, 
will unite the principal towns of Russia. The railway from St. 
Petersburg to Warsaw is progressing rapidly. A distance of 250 
versts in that direction was finished in January of 1859. Trains 
now run from St. Petersburg to Dunabourg, and it is expected that 
next year there will be, with the exception of the bridges over the 
Dwina and Nieman, a complete line of railway communication with 
the North Prussian line. Great endeavours are also being made to 
complete the Nijni line by the Ist of July next year. Surveys are 
completed from Theodosia to Alexandrofsk on the Dnieper, - the 
ridge of the Tchongar. A railway is also in course of construction 
from Riga to Dunabourg, about 200 versts. Companies are also 
forming for lines from Moscow to Saratow, probably through 
Riazan and Tambow, and from Kiew through Bratzlaw to Odessa. 
in Poland, a branch line is being continued from Lowicz towards 
Thorn, in Prussia. 

The gross receipts of the railway between St. Petersburg and 
Moscow are amongst the largest of any roads in the world, They 
amounted last year to £1,500,000, or approaching to £60 per mile 
per week. From the Ist of January to the end of November, 1858, 
there were on that line 967,773 passengers. 

When the contemplated lines of railway have been completed, 
there may be some doubt as to their becoming remunerative, at least 
for some time to come, as there is in the interior of the country a 
general want of good road communication by means of which the 
great trunk lines would have to be fed. It may also be a question 
as to whether the internal traflic of the country is sufliciently 
extended and developed to produce satisfactory returns. 

There is a very extensive line of telegraphic communication in 
Russia—namely, from St. Petersburg to Abo, to Cronstadt, to the 
Prussian frontier, to Moscow, to Kiew, Nicolaetl, Simpheropol, and 
Odessa. A line is also in course of construction, if it is not already 
completed, through Nijni, Casan, and Saratow, to Astrakan. All 
the telegraphic lines have been made by contract. 

We may add, in regard to the Russian railways, that when the 
first proposal of the Great St. Petersburg and Moscow Railway was 
laid before the Emperor Nicholas, be is said to have traced the line 
in the most direct manner; laying a ruler on the outspread map of 
Russia, he drew a line from Moscow to St. Petersburg, and without 
further remark, handed it to the architect. The professional man 
made his profound salaam, withdrew from the august presence, and 
began building the Great St. Nicholas Railway. Up grew the line 
through swamps, and plains, and rivers, straight as an arrow; and 
there it lies now, as mathematically direct as any Dutchman’s heart 
could wish—Peel’s idea of direct lines realised in abstract perfection, 





NOTES AND MEMORANDA. 

Tue whole number of horses in the world has been estimated at 
57,420,000. 

Tue hand may be held without burning on the bottom of a kettle 
of boiling water. 

Soup cast-steel spades and shovels have for some time been manu- 
factured in Shettield. 

Tue repairs of locomotive engines in fall work average 10 per cent. 
annually upon their cost. 

A sTeam boiler which exploded at Tipton, in 1856, was of the 
enormous diameter of 10 ft. 

Tue Ebbw Vale Works produce, when fully employed, from 
5,000 tons to 6,000 tons of rails per month. 


Ar the Park Gate Ironworks, at Rotherham, the rail-piles, for 
72-1b. rails, measure 10 in. by 10 in. in section. 


THERE are nearly 3,600 collieries in the United Kingdom, the 
average product of which is 22,000 tons annually. 


Tue Admiralty have just ordered twenty-one of Mr. Griffiths’ 
screws from Messrs, R, Napier and Sogs, of Glasgow. 


Some of the oscillating engines made by Mr. Blyth, having 76 in, 
cylinders, had a stroke of piston of no more than 2 ft. 9 in. 


THE proportionate cost of railways, in round numbers, taking the 
United States as 1, is Germany 2, France 3, and England 4. 


A syenttt obelisk, brought over from Egypt by Mr.W. J. Bankes, 
in 1819, is standing at Kingstone Hall, near Wimborne, Dorset. 


A HoRSE-RAILWAY, 103} miles in length, is about to be con- 
structed between Arras and Etaples, in the Pas de Calais, France. 


Tue celebrated horse Flying Childers is reported to have trotted, 
on one occasion, 4 miles 380 yards in 7} minutes—a rate of 33 miles 
an hour. 

In the boilers of steam fire-engines in which only smal! quantities 
of feed-water are carried, steam has been raised in less than four 
minutes. 

Sream of from 300 Ib. to 950 1b. pressure per square inch was 
employed by Jacob Perkins for the projection of bullets from his 
steam-gun. 

Coat has been carried, in large quantities, from the Ruabon 
Collieries, over the Great Western Railway, to London, for §d. per 
ton per mile, 

Cuancor of colour is effected by light in several substances, among 
which is chloride of silver, which is changed from snowy whiteness 
to perfect black. 

Tue first Big Ben of Westminster was 9 ft. 5} in. in diameter a 
the sound bow, and 7 ft. 10} in. high. Its weight was 16 tons 
11 cwt., 2 qrs., 20 1b., or 37,148 Ib. 

Tae erg at the best Yorkshire ironworks puddle 27 ewt. of 
iron daily at 11s. a ton. From this the puddler pays his two helpers 
18s. and 8s. respectively, weekly. 

Tne granite used in the construction of Waterloo Bridge cost 
7s. 1d. per cubic foot—an enormous price. ‘The balustrades, of 
Aberdeen granite, cost £3 15s. each. 

Tue best cement for uniting surfaces of leather together is a strong 
solution of isinglass. A cement composed of dissolved india-rubber 
and lac varnish is also very adhesive. 


Mr. IsHerwoop proposes to make the upper tubes of multitubular 
boilers of less diameter than those lower down, to facilitate the cir- 
culation of the water and the disengagement of the steam. 


Wuusr Welsh rails are selling at £5 10s., several of our most 
important lines of railway, as the Great Northern, are paying 
£11 10s. for rails guaranteed (not to crush or split) for seven years. 


Wuewn locomotive boilers explode, the engine is seldom thrown 
from the rails unless the roof of the fire-box is crushed down, so 
that the discharging force of the steam lifts the hind end of the 
engine. 

AT a recent period, the Lowmoor Ironworks, at Lowmoor, York- 
shire, were turning out 130 tons of railway tyres weekly. As many 
as 82 pairs of tyre-rolls, each for a different pattern, were kept on the 
premises. 

Ir a body of cold water were to be suddenly thrown into the 
steam space of a boiler at work, so as instantly to condense the 
steam, there is reason to believe that explosion would immediately 
take place. 

Ir chlorine and hydrogen gases are mixed together they may be 
kept in the dark for any length of time, but on exposure to the Nght 
they immediately unite in chemical combination, forming hydro- 
chloric acid. 

Tux celebrated “ A” engine, built by Robert Stephenson and Co., 
for the York and Newcastle (now North-Eastern) Railway, ran on 
one occasion, prior to 1846, 45 miles in forty-seven m‘nutes, taking 
with it a load of seven carriages. 


Tue four-wheeled coupled tank-engines employed in working the 
Bhore Ghat incline of the Great Indian Peninsula Railway weigh 
34 tons, 10 ewt., of which 15 tons, 17 cwt., are upon the front, and 
18 tons, 13 cwt., upon the back wheels. 


Ar the east end of the Penmaen Mawr tunnel of the Chester and 
Holyhead Railway, the line is protected, by an “ avalanche roof,” 
from the fall of loose material from the mountain side above. This 
method of protection is much employed in the case of roads in the 
Alps. 

Sir Epwarpv Bevcuer proposed, many years ago, to make the 
lower decks of ships air-tight, and, in case of springing a leak, or of 
knocking a hole in the bottom, to pump in air, thereby expelling 
the water, just as, in a gasometer, it is kept out by the pressure of 
the contained gas. 

A First-cLass railway carriage, constructed wholly of iron, and 
made to seat 60 passengers, has been placed upon the Boston and 
Worcester Railway, U.S. The carriage is 46 ft. 6 in. long, and the 
frame is made of band iron, 2 in. wide and }th in. thick. ‘There are 
6,200 lineal feet of this iron in the carriage, and 9,200 rivets. 


In the year 1855 there were nine American and four British 
steam-vessels running between New York and Europe. In 1859, 
there were tive American and forty-one British and Continental 
steamers in the same service. In 1805, 11,117 passengers arrived at 
New York by steam-vessels. In 1859, the number had increased to 
36,154. The average number of passengers per trip of steam-vessela 
in 1855 was 253, and, in 1859, 533. 

As bearing upon the probability of steam-boiler explosions by the 
admission of water upon heated iron, a simple experiment will show 
that the heat contained in a given mass of red-hot iron is insuflicient 
to convert any part of its own weight of water into steam. A pint 
claret bottle may, when filled with cold water, be safely held in the 
hand whilst a red-hot poker is thrust into it. If care is taken to 
keep the hot iron from actual contact with the glass, the bottle will 
not be cracked, and there will be no disengagement of steam. 


A smMPLE apparatus has been introduced into America for 
separating the fibres of non-resinous wood, for its conversion into 
paper. A steam cylinder, 6 iv. or 7 in, in diameter, and from 20 ft. 
to 25 ft. long, is provided at one end with a fixed cover, and at the 
other with a movable lid or valve, held on by catches. The wood is 
placed in the cylinder and the lid fastened closely. Steam of a 
pressure of 180 ib. per square inch is then let in, and retained until 
the wood is permeated with it. The movable lid is then disengaged 
by a trigger, whereupon the wood is shot violently from the “ gun,” 
as it is called, and the fibres of the wood are completely separated by 
the sudden expansion of the steam among them. 
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SCOTTISH MATTERS. 
Tue mining dispute is at end. The furnaces in the Coatbridge 
district which were standing still are again at work. Last week's 
shipments of pig-iron from Scottish ports were :— 


Foreign, Coastwise. Total. Same week 
last year, 

Ports. Tons. Tons. Tons. Tons. 
Glasgow .. .. 770 .. 1,606 «+ 2,376 .. 4,838 
Port-Dundas ee — . 215 ee 216 .. 317 
Greenock .. oe ee None. oe oe 150 
Port-Glasgow  .. ee None. ee ee _- 
Bowling .. e 560 .. _ ee 560 .. - 
Ardrossan... -» 2065 .. 1,475 «- 5,540 .. 3,060 
Troon ee ee 30. 320 oo §6=6.8850 =n 84 
Mie ss hw «6 710 -~ ew Of 
Irvine os oe — None. oe — . 68 
Grangemouth .. 715 .. 415 «> 1,130 .. 1,830 
Leith eo oe 375 .. 169 oe 544 ww 565 
Burntisland eo -» No return. .. oe _ 
Alloa (south) «6 ee None. we oe - 
Alloa (north) ee : ae 150 ar 275 «. 7il 
Bo'ness .. oe 65 .. 100 oe 165 .. 672 
Morrisonshaven .. + Noreturn, .. oe _ 
Total .. 4,877 © 65,160 10,037 13,171 


On Saturday, a beautifully modelled paddle steamer, named the 
Lisboa, was launched from the building yard of Messrs. John Reid 
and Co., Port Glasgow. The Lisboa measures about 185 ft. long, 
24 ft. beam, and 11 ft. hold. She will be engined by Messrs. M‘Nab 
and Co. ; and was brought down to the East Harbour to be fitted out. 
She is understood to be the property of a Portuguese company, for 
whom the Messrs. Reid built the Lusitania about four years ago. 

The Master of the Rolls delivered judgment on Saturday ou a 
motion for an injunction to restrain the Carron Iron Company from 
continuing certain proceedings instituted by them in the Sessions 
Court in S:otland against the trustees and executors of the late Mr. 
Henry Stainton, the former manager of the company. Mr. Henry 
Stainton was the manager in London of the extensive business of 
the Carron Company for very many years. It would seem that the 
affairs of the company in London were left in his hands almost 
without control, and he from time to time rendered accounts, which 
were never questioned in his lifetime. It appeared that about the 
year 1825 a resolution was passed by the shareholders which very 
much reduced Mr. Stainton’s salary, but he continued to act as 
manager, and to render his accounts as usual, down to the year 1851, 
wien he died, After his decease suspicions began to arise that he 
had by some means managed to recoup himself for the reduction of 
his salary by certain defalcations in his accounts and misappropria- 
tions of the property of the company. A suit was in consequence 
instituted in the Sessions Court in Scotland to have the accounts 
taken, which, however, was stayed by the Rolls Court, and a decree 
was made under which the accounts were ordered to be taken. 
Ultimately a compromise of the suit took place under the sanction 
of the Master ef the Rolls, having regard to the interests of 
the infant children of Mr. Stainton, Under this compromise the 
plaintitis had paid over to the company £220,000, and it was sup- 
posed that all ditlerences between them and Mr. Stainton’s repre- 
sentatives had been brought to a close. In December last, however, 
another suit was instituted by the defendants in the Court of 
Sessions in Scotland, in reference to certain alleged defalcations in 
Mr. Stainton’s accounts between the years 1808 and 1822, to the ex- 
tent of a principal sum of £32,092, upon which the defendants 
claimed interest to the amount of £74 653 14s, 8d., making together 
a further claim of more than £100,000. The plaintiffs contested this 
claim upon the ground that the compromise which had taken place 
was in settlement of all matters of difference previously existing 
between the defendants and the representatives of the deceased's 
estate, and the latter sought by the present motion to call in aid the 
authority of this Court to give effect to the compromise. His Honour 
made an order in the nature of a decree, to the effect that the Court 
is of opinion that the decree in the cause does not preclude the 
Carron Company from going into the accounts of their dealings and 
transactions with H. Stainton from the commencement of his em- 
ployment to the time of his death, 

A meeting has been held at Glasgow, at the instance of the Lord 
Provost, to make arrangements for the autumn meeting in that city, 
of the National Association for the Promotion of Social Science. 
Mr. Hastings, the London secretary, was present to give information 
connected with the management of the meeting. Committees were 
named, and it was arranged that Monday, the 25th September, 
should be the first day of meeting. 


Launcu.—The Syrian, a screw steamer of 2,500 tons, was 
launched on Monday from the yard of E. J. Harland, of Belfast. 
This is the last of three sister steamers which have been constructed 
iy the same yard for Messrs. Bibby, Sons, and Co., the extensive 
ship owners of Liverpool, and will, in like manner with her two 
predecessors, be titted with all the latest improvements in rigging 
and outtit. The Syrian promises to be one of the finest steamers in 
the trade for which she is intended, that of carrying goods and pas- 
sengers between Liverpool and the various ports in the Mediterra- 
nean. She is of 2,500 tons burthen, and her extreme length is 
about 300 ft. She will be towed across to the Clyde, to receive her 
boilers and machinery, which will be supplied by Messrs. M‘Nab 
and Co., of Shaw's Water Foundry, Greenock ; and it is —— 
to have her ready for trial in the course of about six weeks. It may 
be satisfactory to mention that the iron screw steamers built at 
Belfast have given such satisfaction that the Messrs. Bibby have 
sent an order for three more vessels, of larger dimensiors than the 
Syrian, which are to be proceeded with forthwith. There is also on 
the stocks, on an adjoining slip of the same yard, almost the entire 
frame of a large iron clipper ship, for the East India trade, which 
is being built for the Messrs. Corry, of Belfast. It is expected that 
the latter will be ready for launching about Midsummer. 

Tue Marine Locx.—An excellent machine-made lock, com- 
bining the important elements ot simplicity and security, is now 
being manufactured by Messrs. Miles and Co., of the Patent Lock 
Works, Forest Hill, near London. This lock is the invention of 
Mr. L. P. Miles, and has been designated the “ marine lock,” on 
account of the internal parts being wholly composed of brass or 
other non-corrosive metal. The tumblers and parts conrected 
therewith are so arranged that the lock eflectually resists picking by 
means of pressure on the bolt. This highly eee end has been 
obtained by simple means, and without involving the addition of 
parts which tend more to complicate the construction of the lock 
than to render it a reliable means of security against fraud or 
violence. ‘Ihe machinery necessary for the production of these 
locks has been made the subject of unremitting attention in the 
way of improvement, until it has attained a high state of efticiency 
and completeness, and we may congratulate Messrs. Miles on their 
diligence and skill in this department, as well as on their prospects 
of pecuniary recompense. Any number of tumblers may be used, 
zach combined with its own spring, for which purpose brass will be 
found the most suitable, so that for marine and other similar 

yurposes, the objectionable use of steel or iron in any portion of the 

Took can be avoided. A tumbler, called the “ regulator,” is also 
introduced, which has a different motion from the others, being 
without aspring attached to it; but it receives the pressure from the 
springs of the other tumblers, and in case of any attempt at picking, 
it re-acts upon them, and produces such a combination of ditticulties 
as must insure the highest amount of safety in the lock. We have, 
in this arrangement, a really sound Jock, which can be produced at 
a very cheap rate. Indeed, it combines all the requisites of a much 
higher-priced article, as from the nature of the combined action of 
the tumblers, bolt, and spring, the manufacturers have found that, 
with even two tumblers, the lock may be readily made unpickable 
by pressure. To be able to obtain a reliable lock of simple con- 
struction, at a moderate price, is a matter that is of personal interest 
to nearly every one of us, and we are glad to bring before our 
readers a good arrangement of an article in which confidence can be 
placed.—Practical Mechanics’ Journal. 





BATCHELOR’S STEAM ENGINES. 
PATENT DATED 16TH AvuGusT, 1859. 


Fic. 1 is a longitudinal section, and Fig. 2 a transverse section, of 4 
high-pressure steam engine constructed according to the invention 
of Henry Batchelor, of Newport, Monmouthshire. The cylinder c 
in this arrangement is formed in two parts connected together by 
flanges at i, leaving a space or opening between them for the intro- 
duction of the plummer-block and cap n,. The cylinder is formed 
with a jacket communicating with the hot cistern, or it might be the 
condenser ¢, ¢. Steam is introduced through the steam-pipe and 
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stop-valve o, and thence through the expansion-valve e and slide- 
valves v, v, into the cylinder c, to give motion to the piston p, p, 
which is formed of a cylindrical shape, and fitted with a suitable 
packing ring at each end to render it steam-tight. In the sides of 
the piston apertures are formed of such a shape as to admit of its 
motion clear of the shaft a, a, and plummer-blocks n. The crank, 
and a portion of the shaft a, a, revolve within the piston, and 
receive motion from it by means of a link a!, which is attached to a 
pin 6 fixed at one end of the piston. 
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When the piston arrives at each end of the stroke, the exhaust 
steam makes its exit into the jacket c}, cl, and hot cistern or con- 
denser (as the case may be), by means of the exhaust passages 2, 2, 
opening into the steam-jacket c', c', to the hot cistern, and finally 
through the waste-pipe w. These outlets are additional to the 
ordinary exhaust ports at the slide-valves v,v. The slide-valves 
are worked by means of a pair of spur-wheels m, m, one fixed on the 
shaft a, a, the other on the valve-spindle /, 7, which works through 
a stufling-box into the slide-valve casing, the motion being trans- 
mitted to the slide by means of the crank and rod at 4, and the pair 
of toothed wheels 4, &, also give motion to the spindle and expansion- 
valve e, which, as shown, is arranged to cut the steam off at a 
quarter stroke. Motion is communicated to the governor g by 
means of pulleys, and by a strap v to the spindle y, y; Jf, Jf, is the 
tiy-wheel; and s, s, the cylinder covers, one of which is recessed so 
as to adapt it to the projection formed on one end of the piston to 
receive the pin 4, to which the link a! is connected. 


Tux GaLway Sreamsuir Company.—The Atlantic Royal Mail 
Company (Galway line) held a meeting this week. The report 
stated that a contract has been concluded with the Newfoundland 
Government for a monthly service between Galway and St. John’s 
for an annual subsidy of £13,000, and that an imperial subsidy of 
£78,000 has also been obtained for a fortnightly communication 
with the United States. The former service commenced in January, 
and the second will begin in June. Nearly the whole amount of the 
capital of the company has been subscribed. Four new first-class 
steamers are in course of construction for carrying out the above 
engagements. It was alleged that the contracts belonging to the 
company are considered of such value that an otler of £200,000 was 
received for them, but could not be accepted, being contrary to 
agreement. The balance-sheet shows an amount standing at the 
credit side of profit and loss of £82,052, which, it is stated, may be 
classed as preliminary expenses. 








JACKSON AND THORLEY’S HOISTS. 
PATENT DATED 19TH AvGustT, 1859. 


Tuts invention, by John Jackson and Joseph Thorley, of Worsley, 
relates to a method of preventing the hoist from falling should the 
rope, or other apparatus by which it is suspended, become broken. 
Fig. 1 is a side elevation of a hoist, and Fig. 2 is a plan or horizontal 
view in section, taken about the line A, B, of Fig. 1. The frame- 
work of the hoist is shown at a, and the rods by which it is suspended 
at b; these rods at each side of the hoist are connected together by 
cross rods c, and they carry at their lower ends bars /, situate 
within slots formed by the framework a and pieces g attached to or 
formed thereon. When the hoist is suspended, the ends of the slots 
rest upon the bars f, which therefore carry the weight; jointed to 
the bars f are rods h, which at their lower ends are connected to 
levers i, capable of turning upon centres j. The other ends of these 
levers are provided with arms &, on which are mounted rollers J, 
running in contact with inclined planes m, fixed to the framework a. 
These rollers are kept in contact with the inclined planes by means 
of pins fixed to the arms &, and projecting into grooves formed in 














the metal of the inclines ; between the rollers / are rails n, extending 
the whole length of the distance through which the hoist is designed 
to travel. The position of the parts in the illustration is that which 
they will assume when a weight is being raised, the bars f being in 
contact with the tops of the slots at g*, by which contact the hoist 
is suspended, and the rollers 7 are sufficiently down their inclined 
planes to be free from the rails n. Supposing that when the parts 
are in this position the rope should break, or the hoist from other 
cause be at liberty to fall, then the rods } and bars /, not being held 
up, will drop, and cause the levers i to turn upon their centres j, b 

which means the rollers J will be carried up the inclines m, and will 
by them be forced outward, so as to arrive in contact with the 
rails n, and then the weight of the hoist itself and its load will im- 
part to them a tendency to rise still more, and thereby effect a com- 
plete locking of the whole together; upon the rods 4, however, being 
drawn upward again, the rollers will be liberated from the rails m, sc 
as to permit the hoist to be raised. At o are springs, one end of each 
of which is fixed to the framework, and the other bears against a 
lever i; these springs are for the purpose of giving an immediate 
start to the rollers /, so as to gain their action as quickly as possible 





ForEIGN AND CoLontIAL Jorrinas.—A diplomatic question has 
arisen about the subalpine tunnel under Mont Cenis, which has 
already cost a considerable sum to Piedmont, and the custody of 
which the Turin Government re-vindicates. Piedmont’s proposal is, 
that France should keep her outpost at Lans-le-bourg, where ridge 
ascent begins. It is probable that the work of this tunnel, of such 
European interest, will be now pushed on vigorously by the com- 
bined resources of both countries.—A section of the Bombay, Baroda, 
and Central India Railway from Amrolee to Poorwadi, 30 miles 
in length, was opened on Bee me the 7th of February, with great 
éclat, the Rajah of Baroda, the resident, the civil and military 
officers, the Government native servants of rank, and most of the 
respectable inhabitants of the district being present.—The directors 
of the Great Western Railway of Canada recommend to the 
shareholders a dividend at the rate of 2 per cent. per annum 
on the share capital, out of the profits of the last half-year, 
ending January 31st, 1860, which will leave a surplus balance 
to be carried to the credit of the current half-year of £9,617.— 
The Legislature of Washington territory have appointed delegates to 
a joint convention of the representatives of Washington and Oregon 
territories, to be held at Vancouver, in May, for the consideration of 
the necessity of constructing a northern line of railroad to the 
Pacitic.—A new Arctic expedition from the United States, organised 
by Dr. Hayes, will be ready to start in May. The sum of 10,000 dols. 
has been raised.—A prospectus has been issued of the Nerbudda Coal 
Company, with a capital of £120,000. The object is to work certain 
coal and iron mines in the Nerbudda Valley, near the line of the 
Great Indian Peninsular Railway, and which have been conceded by 
the Indian Government at very small royalties.—A printing-office 
and a lithographic establishment has recently been formed for the 
first time in Greenland, and a work published by it has just made 
its appearance, entitled the “ Kaladit Okalluktualliait,” and is a 
collection of legends written and printed by natives in the Green- 
land language with a Danish translation. “Che work is embellished 
with ron engravings on wood executed by a native. 





Marce 30, 1860. , 
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PATENT DATED 22nv Avucusrt, 1859. 
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Fic. 1 is a longitudinal elevational view, partly in section, of a 
locomotive saddle tank engine constructed according to the invention 
of John Gregory, of Barreiro, in Portugal. The engine has four 
cylinders and eight wheels. The furnace has a hollow cone A (which 
may be of fire-clay or any other suitable material), and “ get-head” 
B, perforated for the distribution of air to the fuel contained within 
the furnace; Fig. 2 exhibits the hollow cone A with its “ get-head” 
B to an enlarged scale. This arrangement of furnace gives a much 
greater air surface, and enables the air to enter, in a heated state, 
the apertures in the “ get-head” driving the smoke upon the burning 
fuel, and consuming it; a, a, being the “ butterfly” or “ flap-valve” 
dampers for the admission of air to the furnace; 6, the “ button- 
valve,” which regulates the supply of air to the “ get-head ;” c, a 
wrought-iron lever, for raising and lowering the hollow cone for the 
discharge of fuel; this lever, together with the “ button-valve” and 
“flap-valve” dampers, being worked from the foot-plate. Fig. 3 
shows the cone lowered for discharging the fuel. Fig. 4 is a section 
of an axle-box constructed according to this invention, by the appli- 
cation of which locomotive engines and carriages having an increased 
length of framing are enabled to assume radial positions whilst 
traversing sharp curves. Fig. 5 is a sectional plan, a being the 
“horn-plate” or guide-frame; 5, nay of hardened steel; c, pad of 
vulcanised india-rubber fitting within a recess cast in the axle-box ; 
d, sectional view of axle-box; e, the brass. It will be seen that the 
steel plate b projects from the axle-box about } of an inch, and in 
pty round curves, the india-rubber in the front part of one axle- 

x is compressed, and in like manner the india-rubber in the back 
part of the other axle-box is compressed ; consequently the wheels 
adapt themselves to the curve, acting in a similar manner to the 
“ bogie-frames” now in use. 





HENLEY'’S MACHINERY FOR THE MANUFAC- 
TURE OF ROPES AND CABLES. 


PATENT DATED 19TH August, 1859. 


THEsE improvements, by W. T. Henley, of St. John-street-road, 
Clerkenwell, relate, firstly, to a system of rollers consisting of three 
or more used for compressing a cable when made, so as to prevent 
the wires riding, and to give an even uniform appearance. 


Fig. 1 shows a frame carrying four rollers, a, a, a, a, which is 
the number preferred; they are fixed by thin axles to blocks 
sliding in the frame A, and are all pressed towards the centre by 
the spiral springs 5, 6, b, b, which are adjusted by the screws 
¢, ¢, c, c; the grooves of the rollers are made to suit the intended 
rope, and compress it equally on four sides, so there is no danger 
of flattening. The frame with rollers is shown fixed to the frame- 
work of the cable-machine a little in advance of the lay plate, so as 
to press the rope or cable just after the lay of the strands or wire 
takes place, and press any slack of the strand or wire back, and 
cause the rope or cable to be smooth and uniform. 

Fig. 2 shows a similar system of grooved rollers applied to the 
paying-out of cables. This would be found useful where the rope 
is very large, instead of using a paying-out drum, as the outer 
wires in the latter case break very often, but with the rollers the 
cable would pass out without receiving any curve. The patentee 
far nny to use several frames with rollers, say, four or five, one 

hind the other, the cable passing through the whole of them. 
On the screw for compressing the spiral springs are placed small 
bevel wheels, a, a, a, a, which gear into a large bevel-wheel C 
revolving out on the frame A; the outer edge of the wheel C forms 
also a spur-wheel, which wheel on each frame gears into separate 
pinions 4, }, b, 6, on a long shaft, on the end of which is a handle or 
wheel D, by the motion of which the whole of the rollers are simul- 
taneously tightened upon the cable, or slackened as the case may 
require. If any enlargement of the cable should be passing through 
the lapping of a broken wire, or any other cause, the spring would 
allow the roller to open sufficiently to let it pass. A small stream 
of water should be allowed to fall on each frame of rollers during 
the paying-out of cables, to keep them cool. 

In paying-out hemp-covered cables, it is proposed to give motion 
to the rollers as shown in Figs. 1 and 2, where small bevel wheels, 
¢, ¢, ¢, ¢, are shown fixed to the axis of each roller gearing together, 
the axis of one being prolonged to receive motion from a steam- 
engine or other motive power fixed on board the vessel, which 
motion should be regulated to the speed of the ship, so as to pay out 
the cable a little faster than the rate at which the ship moves. An 
indicator board would enable the man at the engine to regulate 
with the greatest nicety, and reversing the engine or machinery 
would draw the cable back again if anything wrong had gone out. 
The latter arrangement of rollers could be combined with the former 
for laying heavy cables, shown in Figs. 1 and 2. 

Figs. 8, 4, 5, 6, represent an apparatus for catching the cable in 
case of breaking whilst paying-out or picking up. It consists of 
frame A carrying two cams b, 6; these are shown extended, allow- 
ing the cable to pass freely through, and are kept in that position 
by the two magnets c, c, keeping the two armatures D, D, attracted, 
which form the levers keyed on the axles of the cams. 4, a, a, a, 
are rollers to enable the cable to pass through without touching the 
cams. The frame with cams and magnets is attached to the ship 
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by one or more ropes of a convenient length, in which may be placed 
the conducting wires for the magnets, which may be either electro- 
magnets or permanent steam magnets. In the former case a current 
from a battery on board must be passing through the coils of the 
magnets during the laying of the cable, causing them to keep the 
armatures attracted, and if the cable should break on leaving the 
ship, any one on board immediately breaking contact with the 
battery, the spiral spring overcoming the slight residual magnetism 
of the electro-magnets, the cams would close on the cable, taking 
the position shown by the dotted lines in Fig. 3, and by their 
eccentric action biting the cable with such force that it could not 
pass them. 





As contact with the battery might by some accidental cause be 
broken on board or in the water, and thus endangering the cable 
when it was running out properly, the patentee prefers using per- 
manent magnets surrounded with coils of wire; in this case the 
armatures and cams could not be liberated until a current was 
passed from the vessel polarising the magnets the reverse of their 
natural character, or a current could be continually passing in the 
direction to increase their usual polarity, and then suddenly reversed 
when requiring the cams to act; in this way any accidental rupture 
of the conducting wire or breaking of battery contact would do no 
harm. A battery and relay apparatus might be enclosed in a 
water-tight case attached to the frame carrying the cams, the relay 
being in circuit with the cable, a battery with the cable and relay, 
thus making it self-acting, as in the case of the cable breaking in 
running out, or the conducting wire of the cable parting, the relay 
would immediately act and cause the cams to close. Mr. Henley 
would propose to introduce a few feet of some very elastic material 
between the frame and rope leading to the ship, so that the sudden 
arresting of the cable by the cams should not break it between them 
and the bottom of the sea. The conducting wires could be made to 
accommodate themselves to this stretching, but if they parted within 
this material it would be of no consequence, as they would have done 
their work, and could be joined again on hauling the end of cable 
with the frameon board. When using the apparatus self-acting by 
passing current through the cable, the end left on shore would be 
connected with earth plate, the end on board with the wire leading 
to the relay in the frame, a battery on board in circuit between 
them, a wire from the relay leading to earth plate attached to the 
frame in the sea. It is necessary to use local battery in the frame, 
as the resistance of the cable would prevent any battery acting 
direct on the magnets with sufficient force to have the desired effect. 
Instead of the ropes attaching the catching apparatus to the ship 
being permanently fixed, they are passed several times round a drum 
provided with astrong friction brake, and the ends are connected to 
a strong line of three or four miles, also wound round the drum. 
This would be used in case of the cable getting entangled in the 
frame otherwise than by the acting of the cams, and would also 
enable the cable to be cut in a storm and afterwards recovered. 

The action of the battery and magnets may be applied to actuate 
any other arrangement of apparatus for arres‘ing the end of the 
cable when it breaks. Instead of two cams one only may be used 
acting against a fixed stop; orasmall frame may be used with one or 
two cams or eccentrics as a stopper for a rope or cable to hold it fast 
or haul it on board; it may be lowered over the rope or cable, and 
when pulling the reverse way it will nip it fast. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





RAILWAY BRIDGES 


Str,—Although having no pretension to engineering or mechanical 
skill, and being in consequence unable to discuss scientifically the 
merits of the different systems of bridge construction, which have 
been criticised in Tue Enoineer of late, I am, nevertheless, 
interested in a commercial point of view, and have read with much 
satisfaction your remarks on this very important subject, which 
not only touches the safety, but the pockets, of many to an 
alarming extent. 

I feel sure I only echo their opinions, when I say they are 
deeply indebted to you for opening the subject to free discussion in 
your paper, which deals with all matters calculated to advance 
practical science and commercial prosperity in an independent and 
impartial style, that is alike calculated to command respect and 
achieve beneticial results. 

I notice in your impression of the 16th inst. a letter on “ Railway 
Bridges” from Mr, A. Alexander, M.A., of the Canada Works, 
Birkenhead, in which he states, that “it is not with the intention of 
dogmatically advocating the tubular in preference to the lattice or 
any other system of bridge construction,” that he writes, although 
he exhibits throughout a very decided predilection in favour of the 
“Tubular,” based, in a great measure, on the commercial advan- 
tages he claims for that description of bridge, which he attributes 
to the expedition, cheapness, and accuracy to be attained in its 
construction, as compared with other bridges; and, what is equally 
important, the facility with which a bridge on that system may be 
exported, without being previously fitted. In support of this 
opinion Mr. Alexander says, “With a good system, a tubular 
bridge need not be erected at all on the place of manufacture; in 
fact, by far the greater portion of the Victoria tubes were shipped 
from Birkenhead without having been so erected ; and the accuracy 
of the work may be inferred from the fact that the centre span was 
built on the piers, completely rivetted up, and the supports knocked 
away in eight weeks from the delivery of the materials at Montreal !” 
This appears to be most conclusively favourable to the tubular 
system, as carried out at the Canada Works. The question I would 
ask is, can it be carried out elsewhere? and cannot the same 
accuracy and expedition be attained in the construction of the 
lattice bridge? It is to be hoped that Sir John MacNeill, or some 
other gentleman interested in that system, will be induced to atiord 
information on this head, so as to guide unprofessional persons 
when matters of such importance, involving a heavy outlay, are 
laid before them. 

It is much to be regretted that Mr. Alexander does not “feel at 
liberty to enter into details of cost incurred in the construction of 
different kinds of wrought-iron girder now used,” especially as it 
appears that he has the data by him, but he considers that “ the 
property of others ;” he has, however, “ no hesitation in affirming his 
personal readiness to undertake the construction of ordinary box 
girders at £1 per ton less, weight for weight, than that of any form 
of lattice girder with which he is acquainted, although the bars 
forming the diagonal braces can be obtained at certainly 25s. per 
ton less than plates:” this is decided evidence of his faith in the 
economy of the tubular system, and deserves attention, Mr. 
Alexander observes, “There is considerable reluctance in many 
quarters to make public any details of this nature, and the keen 
competition prevailing in this, as in most other branches of mecha- 
nical engineering, tends to promote and perpetuate this feeling of 
exclusiveness.” Now this is very natural and reasonable, but when 
a person writes on such a subject with a view to its “further con- 
sideration,” for the purpose, I presume, of eliciting something bene- 
ficial to the public, he should be prepared to give some details in 
support of his statement, ney where comparative cost is con- 
cerned, otherwise it is practically useless, except as a means of 
making public his own superiority—leaving those who aim at 
economy, but do not possess the talisman he has discovered, to 
adopt a description of bridge they have found to be cheaper, and, so 
far as they can sre, quite as efficient, and in most cases more elegant 
in design. It is devoutly to be hoped that Mr. Alexander may be 
at liberty at no distant period to make known information that, 
coming from such a source, cannot fail to be valuable. 

Having heard many interesting discussions on the commercial 
advantages of different types of bridges, I have been led to believe 
that much depends on the requirements and situation of the bridge, 
and, whatever the form, that it should be of such a character that 
the detail might be prepared expeditiously and with great accuracy, 
so that it might be erected with facility under any circumstances. 
By way of seeing a remarkable instance of the perfection attained in 
this particular, 1 was induced to visit the Canada Works, at Bir- 
kenhead, when the Victoria tubes were in the course of construction. 
My attention was then drawn to a very remarkable self-acting 
machine, which I was informed prepared the bulk of the plates for 
that colossal structure. It was then punching some ten or twelve 
holes at a stroke so accurately that, in a pile of twenty-tive or thirty 
plates, a bolt about the size of a rivet was dropped through either of 
the holes from top to bottom of the pile; this was done repeatedly, 
I was, moreover, informed by the gentlemen of the establishment, 
that the accuracy thus attained was such, that not only was the 
rivetting performed with greater despatch, but that the work was 
by far stronger, and that the tubes made from plates punched by 
this machine deflected less than others. The saving of labour alone 
was described as very great, which may be readily inferred from 
the fact of its being capable of punching some three or four hundred 
holes in three or four minutes, forming any pattern required by a 
simple adjustment, and dispensing entirely with “ marking,” which 
I understood to be an expensive and tedious operation. 

On reading Mr. Alexander's letter it occurred to me how far the 
possession of this machine (I believe the only one in existence of the 
same character) may have infl 1 his opinion as to the com- 
parative cost and excellence of tubular bridges. I would therefore 
ask him to state whether, and in what degree, he considers the 
strength and cost of the Victoria tubes owing to the accuracy and 
expedition with which the work was performed by the powerful 
auxiliary referred to; or whether it is due to superiority in principle 
or design of the tubular as compared with the lattice bridge? And 
would he undertake the construction of ordinary box girders at £L 
per ton less, foot for foot (for that is the test), than lattice girders of 
the Boyne Viaduct type, to bear the same weight, provided the 
same machine were used in constructing both ? 

Answers to these questions will, I conceive, have a value beyond 
a purely scientific discussion. Commercial facts (figures) are wanted, 
for the guidance of commercial men, whose money has been squan- 
dered by millions in furtherance of pet projects and abortive 
schemes, without any chance of checking the expenditure. 

It is a curious coincidence, and not unworthy of notice in con- 
sidering the cost of these vast structures, that the identical machine 
referred to was constructed for, and used exclusively in, preparing 
the plates for the second tube of the Conway Bridge, which, I have 
been given to understand, was cheaper, and had less deflection, than 
the first. It also punched all the work for the Boyne Viaduct, 
which, if I mistake not, was made with a precision not inferior to 
the last and greatest work it was employed on, viz., the Victoria 
Bridge in the Far West; and it is now, I believe, punching girders 
intended to span one of the largest rivers in the still farther East. 


March 21st, 1860. Viator. 


S1r,—Perhaps you will allow me space for a few further remarks or 
the subject of railway bridges, as | am afraid that the intention on 
my previous letter has been, to some extent, misunderstood. It was 
not my purpose to institute any comparison between the Boyne and 
Victoria Bridges, for which, in fact, my acquaintance with the 
details of the former was far too limited. 

The letter Mr. Barton has re-published gives some interesting 
particulars, and certainly makes out a very favourable case as 
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regards comparative lightness for the Boyne Viaduct, considering 
the Victoria Bridge to be strengthened for a double roadway—in 
which case the weight per span would not, | believe, fall far short of 
500 tons. We have no knowledge, however, of the ultimate strength 
of these two structures, which, moreover, do not admit of very 
satisfactory comparison, as a hypothetical weight must be assumed 
for the one or other, and the Bayes girders possess an advantage, 
which cannot be claimed for the Victoria tubes, by being carried as 
continuous beams over the piers. 

It is true that the Victoria Bridge girders are carried continuously 
over each alternate pier, one tube thus forming two spans; but no 
assistance has been derived from that circumstance by raising the 
ends before completing the rivetting to throw the upper chord over 
the piers into tension. The beams are simply laid in their final 
position, and the sectional areas are determined without reference to 
the increase of strength which results from continuity. 

With plain rectangular beams it is known that the strength is in- 
creased 50 per cent. by having the ends fixed in the manner referred 
to; and there can be no doubt that a very considerable diminution 
of weight may be effected by resorting to this mode of construction, 
although many doubt whether the reduction can be carried with 
safety to the theoretically possible extent, from the difficulty of de- 
termining with accuracy the real amount of strain on the top and 
compression on the bottom chords over the piers. I am inclined to 
think, that if the Boyne central span were single, and not so con- 
nected, the weight requisite must be augmented; and that the 
weight of the sides, if arranged to afford the same praperinnete re- 
sistance, would be increased, for I cannot agree with the theory that 
suflicient section in the top and bottom chords to meet the horizontal 
strains, combined with efficient connection, affords every requisite 
for stability, inasmuch as, besides the horizontal forces at each point, 
an equally distributed load produces a series of vertical forces in- 
creasing in proportion to the distance from the centre, and these 
cannot be sustained by the material in the chords, unless, indeed, 
such material acts by resistance to shearing strain. 

This brings me to the design of my previous letter, which was in- 
tended—without entering into elaborate argument—to justify, if 
possible, the use of plate-iron for girder webs in place of lattice bars. 

You will observe, that I alluded to tubular, box, or plate girders 
as including all in the same class, and noticing the alleged difficulty 
of * fining 
sards the top and bottom sections, this difficulty was shared alike 

y plate and lattice girders. I do not at all contend for the use of 
the tubular arrangement, but for the plate girder generally, in 
which the top and bottom sections may be of as limited breadth as 
in the lattice beam. ‘The plate sides, in short, as the most notable 
distinctive feature, are the parts which I would retain in preference 
to the trellis system, on account of, as I believe, their greater 
efficiency at a ,iven cost, in keeping the upper and lower chords in 
position, and sustaining those strains which produce distortion as the 
ultimate limit of strength is approached. 
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In “tiniug ” away these sides towards the centre, I see no practical | sc f di 2 2 
objection to having them ,y in. thick, or thinner if requisite. It is | calculated, and every contingency foreseen, and it appears surpris 
| ing that this system has not been extensively adopted. The only 


well known, that in these thin plates, from their greater density or 
other less apparent causes, there is much less liability to corrosion 
than in plates of ordinary thickness, and many instances may be 
observed in which plates, well painted when required, and not ex- 
ceeding the above thickness, have been exposed to the influence ef 
the weather for upwards of a dozen years without the least apparent 
deterioration. 

I have no wish to identify myself with the tubular or any other 
system of bridge construction in the present state of that art, and 
siould consider myself presumptuous in attempting to expound 
Mr. Stephenson's peculiar views on this matter; with these, indeed, 
I had no opportunity of becoming acquainted. I may mention, 
howeyer—as the decisions of so eminent an engineer are always 
worth consideration—that, about three years ago, 1 heard the late 
Mr. Stephenson express a decided opinion in favour of weight 
(ceteris paribus) in railway bridges. He seemed to consider that— 
just as a massive permanent-way was superior to a lighter, though 
equally rigid one, in protecting, by its inertia, the ballast and sub- 
structure from disturbance—so the mere mass of a bridge was 
advantageous in reducing those oscillations, which might, in a 
suflicrently strong but very light arrangement, attain a dangerous 
amount, It is obvious, of course, that mere dead weight, if useful, 
can be supplied more cheaply than by the costly materials composing 
the bridge supports; and it is probably owing to some such view 
being taken of its eltect, that we find those heavy loads of ballast to 
which you have alluded, at times spread in such abundance over our 
railway bridges. 

I agree with you that cost is the main element of importance in 
deciding this whole question. 1 contend, however, that cost and not 

rice—a very diflereut atlair—should be taken as the proper test. 
fe happens at times, not only with bridges, but with ships, engines, 
and other such articles of engineering manufacture, especially when 
embodying peculiarities of construction, and let by contract on the 
lowest tender, that the price is considerably under the net cost of 
production. This is the almost certain result of keen competition on 
occasions when such cost is matter of comparative uncertainty, and 
a question may arise, whether, in considering relative merit from 
every point of view, the actual price—which, however, may represent, 
to a certain extent, the personal loss of the constructor—or the net 
cost should be examined, 

As there can be no doubt that when any special commodity be- 
comes an article of regular commercial manufacture--as every one 
must live by his business—the net cost, indicating the point at 
which profit to the manufacturer rege, would regulate the 
»rice; it seems obvious that this cost is the true measure of value. 
te must be noted, however, that none, except manufacturing en- 
gineers, are really acquainted with this, and in truth, the contract 
prices at which certain works have been executed, can hardly be 
quoted in fairness. The Boyne Viaduct may be selected as a case in 
point. It is well known that this undertaking was absolutely 
ruinous to the contractor; and although it is understood that the 
greater part of his difficulty arose from unanticipated expenses 
connected with the foundations and masonry, yet none but those 
having access to his books are entitled to rebut the conclusion that 
the whole work was taken at too low a figure. Neither is this by 
any means a singular case; and | believe the actual cost, as com- 
pared with the contract price, of a good deal of general engineering 
work for the last few years would, if published, create a good deal 
of surprise, by the variable range of the profits exposed, which, now 
and then, would be found of an intinitesimal, and sometimes of a 
decidedly negative description. 

As manufacturers generally have an instinctive disinclination to 
let their exact protits be known, and a specially strong aversion to 
the discussion of their precise loss by their “ friends” in the business, 
I have no hope that on our present system the public will be favoured 
with reliable data respecting cost, though doubtless the absence of 
such information is much to be regretted. 

[ must, in conclusion, express iy concurrence with your views to 
a considerable extent respecting the probable future of suspension 
bridges. In my last letter I agreed that the detlection test on data 
obtained from girder bridges was quite inapplicable to these; and I 
think it not improbable that with an improved system of roadway, 
admitting of transit at ordinary railway speeds, the suspension 
principle will finally offer many economical advantages. 

Canada Works, Birkenhead, A. ALEXANDER. 

March 2/th, 1860. 





Six.—I have been much interested in the discussion which has been 
going on in yourcolumns for the last few weeks, on the compara- 
tive merits of the tubular and lattice systems, which I hope will be 
continued, in order that the subject may be thoroughly ventilated. 
One feature of the girder system has remained unnoticed—namely, 
the heavy cross-girders put in to support the roadway, which, 
instead of increasing the strength of the bridge, greatly increase the 
load. Asan example, I will take a plate girder- bridge which lately 


emanated from one of the “ Westminster authorities.” The side- 
girders were 28 ft. apart, and the cross-girders were spaced 2 ft. 6 in. 





’ down the thickness of plates. I remarked that, as re- | 
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apart; while, therefore, the side-girders, or the bridge proper, 
weighed 150 tons, the cross-girders amounted to no less than 100 tons. 
From these figures we can easily deduce whether it was an econo- 
mical design or not, and whether the ‘‘ Westminster authorities ” 
should be taken as “ authorities” on the subject of iron bridges. 
I would suggest that some of your numerous correspondents should 
forward to you details of the various systems of girders which may 
have come under their notice, such details consisting merely of the 
span, weight, width, description, and such other details as they may 
be able to furnish. ‘These details could then be tabulated and re- 
duced to a unit of weight per foot, and published in = columns, 
when we would be able to get a proper comparison of the economy 
of the various systems. Although the subject is not much in my 
way, if some others will come forward, I shall be happy to contribute 
one or two examples which have come under my own observation. 
March 27th, 1860. A. W. 


Sin,—I read your able article on railway bridges in your last with 
great pleasure, and it occurs to me that your readers may be in- 
terested in an explanation of the principle and cost, compared with 
girder bridges, of the system proposed by Mr. Ordish, a clear ex- 
planation of which I believe has not been published. 

Let it be required to bridge over a space of 400 ft. in one span. 
A girder bridge for this purpose, for a single line of railway, would 
weigh about 1,000 tons, 700 tons of which will be employed in 
supporting the weight of the structure itself. If the bridge could be 
constructed in two spans of 200 ft. each, the weight of metal in the 
girders would be reduced to about 24) tons, only 80 tons of which 
would be employed in supporting the weight of the structure. 

In the above cases I have assumed a strain of 5 tons per sectional 
inch, and a load, exclusive of the weight of the structure, of 1 ton 
per lineal foot, with a depth of girder of jth of the respective spans. 

Now, the support at the centre of the bridge required to:reduce the 
bearing of the girders to 200 ft. is proposed to be obtained in the 
following manner :— 

At each end of the bridge let a tower be erected, of a height 
equal to, say, 4th of the span. From the centre of the bridge let a chain 
be carried, in a straight line to the top of each of these towers, there 
attached to saddles, and continued thence to abutments underground 
and anchored. ‘The bridge is thus supported in the middle by the 
apex of an inverted triangle, of which the base is an imaginary line 
connecting the tops of the towers, and the sides are formed by the 





| chains ig moe the girders. 


It will, however, at once be objected that these chains cannot be 
retained in straight lines, but will detiect with their own weight. 
The remedy is simple. Above the straight chains, and between the 
same towers, a curved chain is suspended, to which the straight 
chains are connected by vertical rods, and are thus maintained in 
the required position. The curved chain has thus to support the 
weight of the straight chains and its own weight, and no other 
strain is intended to be brought upon it. Nothing can be ap- 
parently more simple and eflectual than this; every strain can be 


question remaining is that of expense. 
Now, assuming the height of the towers, weights, &c., to be as 
stated above, the strain on the straight chains will be about 480 


| tons, which, for a length of chain of 600 ft., will give a weight of 


70 tons. The curved chain of the same length may be taken as 


| 10 tons, and the towers, if of cast-iron, as equal to 50 tons of wrought- 
| iron—total, 130 tons. The amount of metal employed in supporting 





the weight of the structure is therefore, on this principle, about 
210 tons, against 70 tons in the girder in one span, and the total 
saving (30 tons in favour of the suspension system. 

From this, however, is to be deducted the cost of abutments, 
which I think will be nearly balanced by the cost of floating and 
lifting the larger girder, with its increased cost of construction, and 
the larger piers required to support its extra 600 tons of weight. 

It is evident that a further saving might be effected by a sub- 
division of the spans. 

For the sake of simplicity I have omitted in the above estimate to 
take into account the weights of the platform, &c., which will be 
the same in either case. E. I. W. 

RIGID SUSPENSION BRIDGES, 

Sin,—In the able article on railway bridges, in your last week's 
paper, reference is made to Mr. Ordish’s suspension-bridge. I was 
so much struck with the similarity between the bridge therein 
mentioned and my own tension- bridge, that 1 made an examination 
of Mr. Ordish’s specification (having been informed that his bridge 
was patented), and, to my very great surprise, found it precisely 
similar to the bridge designed by me in 1853. The principle on 
which I constructed my bridge was as follows :—That a suspended 
chain, weighted at any one point, would tend to form two straight 
lines from the points of suspension to the point weighted, and that 
the chain would continue to deflect till it changed its form from a 
catenary curve to two straight lines. Instead, therefore, of suspend- 
ing my roadway to a single curved chain, in the ordinary manner, 
1 used a number of ridged rods at intervals from each tower to the 
roadway, with back rods from the saddles on the towers to ground 
secured by anchors and masonry. It was, however, evident that 
the longer rods would sagg and tend to raise the roadway, which 
would deflect on a load passing over, and therefore could not be 
what I intended it should, a ridged suspension-bridge, and in order 
to obviate this defect, I suspended the tension-rods by light vertical 
rods to a-light curved chain, exactly in the same manner as 
described by Mr. Ordish. An experimental bridge was constructed 
in 1854, and a drawing of a bridge, 200 ft. span, was exhibited in my 
office for eighteen months. In February, 1857, | supplied a set of 
drawings for a bridge on this principle to a firm in Birmingham, to 
be constructed here and sent abroad. Mr. Ordish’s provisional 
specification is dated March 7th, 1857, four years after | had made 
the first drawing of my bridge. In justice to myself, as the first 
inventor of this bridge, and to my clients to whom I supplied the 
drawings, I feel it my duty to publish these facts, which I shall 
feel obliged by your inserting in your next. 

Birmingham, March 28th. T. T. CHELLINGWorTH, C.E. 

P.S.—1l am informed that a drawing of Mr. Ordish’s bridge 
appeared in Tne ENGiIneeR some time back, but was not aware of 
the fact till now. 

STABILITY OF FLOATING BODIES, 

Str,—In your number of 16th inst. your correspondent “J. W. R.” 
quotes from a former number the following theorem—* A semicircular 
form gives the least friction for the bottom of a vessel of a given 
displacement. A triangular form has the most stability.” He then 
inquires as to the relative stabilities of two prismatic vessels, “ the 
one with a rectangular and the other with a triangular immersed 
section ;"—both having the same beam, the same displacement, the 
same length, and the samedraught of water. This is what I under- 
stand “J. W. R.” to mean, but his mode of expression renders it 
somewhat doubtful whether an occult signification may not be 
couched in it, which I have failed to perceive. The doctrine of 
metacentre, which I presume no one will now venture to dispute, is 
at variance with your correspondent’s quotation from your journal, 
inasmuch as it indubitably demonstrates that a triangular form, or 
indeed any other form, cannot per se be the cause of either more or 
less stability in a floating tody. Mr. Moseley, who | think is 
ambiguous in his general treatment of this subject, is clear enough 
upon this particular point; he says the position of the metacentre 
“is ascertained, curiously enough, to be wholly independent of the 
form of the body immersed.” 

It is to be regretted that popular writers, particularly the late 
Dr. Lardner, are obnoxious to the charge of being unacquainted 
with the law which governs stable and unstable equilibrium in 
floating bodies. It would waste your space to occupy it with quota- 
tions illustrative of this fact. It may not be, however, injudicious 
to observe that shipbuilders often violate this law, and naval 
officers disregard it, although it is of vital importance to both. 

At the risk of being deemed trite and the expounder of what every- 

















body understands, or ought to understand, I venture, for the benefit 
of your correspondent, to add a remark or two which present them- 
selves to my mind. 

The stability of a floating body depends (when its form is pris- 
matic) entirely upon the width of its plane of flotation and the 
volume of the portion of it immersed. From these elements the 
position of the metacentre can be deduced, and the stability of the 
floating prism will be proportionate to the depth of its centre of 
gravity below the metacentre. If the floating body be deflected by 
any extraneous force through a very minute angle (the hydrostatic 
law compelling it to have the same volume of displacement), then 
the moment with which it will tend to return to its original position, 
on the deflecting force being removed, is measurable exactly by the 
distance of its centre of gravity from the metacentre. 

As my object just now is to exhibit the principle of metacentre 
merely, and not its application to the irregular forms of floating 
bodies used for naval and commercial purposes, I will state a for- 
mula which I have found to answer in all cases of regular bodies the 
sectional areas of which are “ from end to end. It is 

33 
- 
in which B = half breadth at water line, D = area of immersed 
portion of vertical section, M = height of metacentre above centre 
of buoyancy. Your correspondent, by applying this to any floating 
prism, and then ascertaining the depth of its centre of gravity below 
the centre, will have {the measure of its stability. If the centre of 
gravity be in the metacentre there will be no stability ; if above it, 
the body will upset. 

To exemplify this, take a fir parallelopiped of indefinite length, 
its section 12 in. square, and assume that it is of half the specitic 
gravity of the water in which it floats. Conceive it to be placed in 
the position represented by Fig. 1, one-half of it being immersed. 
PF is the plane of flotation, equidistant from the upper and lower 
7 of the prism. In this case B = 6, and D = 12 6 = 72, and 

% X 216 
| i “zy = 2in. = distance of metacentre from the centre 


of buoyancy. But the centre of buoyancy is at c, and the centre of 
ravity obviously at C, the axis of the prism. Now, as the distance 
rom ¢ to m—that is, between metacentre and centre of buoyancy—is 
only 2 in., it is manifest that the centre of gravity is 1 in. above the 
metacentre, and consequently that the position of the prism is one 
of unstable equilibrium, and that the least force will upset it. Length 
is disregarded in this operation, because its function would not be to 
change the position of the metacentre. 
Your correspondent may amuse himself by applying this formula 
to other prisms, and in all probability he 





= FIG.t. will tind results which he has not antici- 
[ pated. £z. gr., he will discover that 
a very light equilateral triangular prism 

c p_ Will float with one side downward and 

._ -. an angle upward; a heavier one will 


float with one side vertical and its oppo- 
site angle at the surface of the water 
. 7 (this would be the case with dry fir); 
and a still heavier one with one side uppermost and its opposite 
angle at the deepest point of immersion. A very light square 
prism would float with one side uppermost and two sides 
perfectly vertical; a heavier (say of fir) would have its plane of 
flotation the diagonal from angle to angle; a third, still heavier, 
would float in the same position as the first, but more immersed ; 
and if the tioating body be any portion of a cylinder, with its axis 
horizontal, then, if the centre of gravity of the body be in the axis, 
however sinall or large the portion may be, the body will have no 
stability, or will be in what is sometimes designated indifferent sta- 
bility. Perhaps some of your correspondents who have more leisure 
than I have will throw farther practical light upon this subject. 

I must, however, add one more remark, and that is, I imagine 
“J. W. R.” has proposed an impossible prism; for I cannot conceive 
how a rectangular and triangular prism can have the same breadth 
at the water line, the same vertical depth in the water, and at the 
same time have the same displacement. . 

















TITANIC IRON.,—POWER OF BELTS, 


Sir,—The letter inserted in Tus EnGrneer of last week respecting 
the probable influence of titanium in atlecting the quality of iron, is 
suggestive; and as it may not be known to Mr. Mushet that traces 
of this substance, whose presence he considers so important, have 
been discovered in the Yorkshire blast furnaces, I beg to inform him, 
in partial corroboration of the views he has expressed, that some 
years ago | obtained from Mr. Fenton, of the Lowmoor Ironworks, 
a copy of the analysis made by an eminent London chemist (whose 
name I forget) of some peculiar crystalline deposits which were 
found in the blast furnace linings when effecting repairs. These 
crystals were discovered to contain a large proportion of titanium; 
and it is quite possible that much of the admitted excellence of iron 
from the Yorkshire districts may be ascribed to the presence in the 
ores of this substance, combined with the singular purity of the fuel 
employed in smelting. ‘To pass to a very different subject: I would 
ask if there is not some mistake in the position of the decimal point 
with some of the tabular numbers you have republished to show the 
amount of power transmitted at varying velocities by given widths 
of belt? You will observe in the table that with the 1-in. belt, at a 
speed of 100 ft. per minute, the power is given = -92-horse power ; 
and when the velocity is increased to 1000 ft. per minute, the power 
which should increase with the speed remains the same (*92). 
Should not the power at 100 ft. per minute be = -092-horse power ? 

From various experiments and rules deduced therefrom, some 
time ago, which I thought of sending you for publication, but have 
hitherto been prevented from arranging by attention to other 
matters, I would state the maximum power which should be trans- 
mitted by a leather belt 1 in. wide and single ply, or, say, } in. thick, 
at 1j-horse power. The actual power may, of course, range from 
this to zero, according to the tension of the belt. The above sup- 
poses that the greatest permanent strain on the material is limited 
to 400 Ib. per square inch, or 100 Ib. on the driving side of a 
l-in. x j-in. belt. This is, no doubt, very much under the break- 
ing strain of new belts, which varies from 4000 lb. to upwards of 
6000 Ib. per square inch, reckoning the breaking weight as that 
which produces fracture after an application of about five minutes ; 
for, owing to the great elongation of the material, it is difficult to 
detine the exact point at which permanent separation of the fibre 
commences. 

Considering the continual change of tension to which belts are 
exposed on passing from the driving to the following side of drums, 
and looking also to the serious loss of strength occasioned by use, 
do not think we can take above yhth of the breaking weight, or, say, 
400 Ib., as the proper working strain. It must be noted that the 
tensional strain cannot be multiplied by the velocity in reckoning 
the power transmitted, without allowing for the strain which exists 
on the “following” side of the belt depending in amount upon the 
co-efticient of friction between the drum and material used, which it 
is the object of rules to determine before the etlective force can be 
assigned. 

The rules to which I have adverted may be reduced to the form, 
H.P. = v¢ X “00177, where v = velocity in feet per minute, and 
¢ the greatest tensional strain, to be employed as determined by the 
section of belt. If we fix this at 100 lb. per inch in width 
for a single ply leather belt, the rule may be simplified to 
H.P. = vw X “00177, where w equals width in inches. This, as 
previously remarked, gives 1}-horse power as the power transmitted 
at 1000 ft. per minute by a 1-in. single ply belt, and the numbers 
given in the recently published table must apply to belts where @ 
less strain is allowed than the maximum we have assumed. There 
appears, however, to be very little necessity for tabular statements 
in a case of this kind. Sueh statements are only useful in arrang- 
ing facts previously to the determination of a correct connecting 
law, or when results can only be obtained by intricate caleulation. 
As the capability of power-transmission, however, will vary directly 
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as the sectional area and velocity of belt, if we take the 1-in. wide 
single ply belt at a velocity of 1000 ft. per minute as a standard, 
any one may calculate in a few seconds the power which may be 
conveyed by a different size and velocity. At high speeds, some 
allowance may, perhaps, be required for increased liability to 
slipping ; but T am not aware that any experiments have been made 
to determine this point. A. ALEXANDER. 

Canada Works, Birkenhead, March 27th, 1860. 

[The table of the — of belts was copied as it stood in the 
Scientific American. We should be glad, as we are sure our readers 
would be, to have a corrected table from Mr. Alexander.—Eb. ] 





SCIENTIFIC REPORTS OF PATENT CASES. 
Smr,—Having already indicated some of the essential features of the 
“proposed reports,” I intended to have concluded with a few 
general remarks on the claims which the publication of such reports 
appear to me to have on the attention of the Patent Commissioners. 

But it has been suggested to me that a specimen of a report in the 
form proposed would give a better idea of what I mean than any- 
thing I can say without it. Now, this suggestion appeared to me so 
reasonable, that I at once determined to comply with it, and to post- 
pone my general concluding remarks. Accordingly, I fixed on a 
case to report in the form suggested, and had settled in my mind the 
manner of doing it. But, on consideration, I thought it preferable 
to undertake to report some case named by a patentee or other 
person interested in the subject. ; : 

I, therefore, hereby undertake to report in the form proposed (as a 
specimen) any case suggested through your columns, provided only 
the case be sufticiently reported in the ordinary manner, and that I 
have reasonable time granted to me to prepare my report in the new 
and more concentrated form proposed. WILLIAM SPENCE, 

50, Chancery-lane, W.C. Assoc. Inst. C.E. 

March 28th, 1860. 


TRAFFIC RETURNS. 










Week This Same Mileage. 
ending Week. 1859. 1860, 1859 
Belfast and Ballymena .. .. .. Mar. 24 1,186 1,011 65 65 
Birkenhead, Lancashire, & Cheshire ,, 25 2,543 2,557 383 33 
Bristol and Exeter .. .. .. «2 4, 18 _ 56,536 125 118 
Caledonian .. ss se oe oe «= — 12,055 198} 1933 
Cornwall oe — » 1 1,04! _— By 
Cork and Bandon... .. .. «+ 4, 24 291 27420 20 
Cork, Blackrock, and Passage .. ,, 24 _ 198 6} 6} 
DOD os. wk en iw se oe te Og 259 17 17 
Dublin and Belfast Junction .. .. ,, 25 1,250 63 63 
Dundee, Perth, and Aber. Junction ,, 25 1,060 31 3l 
Dundalk and Enniskillen.. oo gp DO 594 62 57 
Dublin and Drogheda .. .. .. 4, 2 1,643 62} 624 
Dublin & Wicklow & Dub. & Kingtn. ,, 24 1,208 40h 40} 
East Anglian i ete es - 67} «674 
Eastern Counties and East Union... ,, 25 on 499 86489 
Kdinburgh & Glasgow & S. Dunfer, ,, 18 5,728 142) «(142 
Edinburgh, Perth, and Dundee » 25 8,086 78 78 
Glasgow and South-Western .. .. 4, 10 8: 
Great North of Scotland... .. a 
Great Northern .. .. « « « 4 18 
Great Southern and Western.. .. ,, 24 
Great Western . — a a eee 
Shrewsbury and Birmingham .. ,, 25 
Shrewsbury and Chester .. .. ,, 25 
Lancaster and Carlisle .. .. «2 53 —™ 
Lancashire and Yorkshire » - - ae 
Lianelly Railway and Dockyard .. ,, 24 
London and Blackwall <a ae 
London, Brighton, and South Coast ,, 24 
London and North-Western » 2 
London and South-Western .. ..  ,, 25 
London, Tilbury and Southend o = 
Manchester, Sheffield, and Lineoln, ,, 25 
” zo 


Manchester, 8. June., & Altringham 
Maryport and Carlisle ° 





Midland... <2 oe co ce ce ce gp 

Midland Great Western .. .. .. 4, 25 
Newcastle and Carlisle .. .. — a 
North British .. <«c ce os » 2 
North-Eastern is te ae oe sp ae 
Newport, Abergavenny & Hereford ,, 25 
North Staffordshire Rail. and Canal ,, 18 
Oxford, Worcester, and Wolver. .. 25 


St. Helen’s C. and Railway .. .. 25 


Shrewsbury and Hereford .. .. x 24 
Scottish Central .. .. .. .. of 55 2 
Scot. North-Eastern (late Aberdeen) ,, 17 
South Devon so te os «- 
South Eastern .. .. « of of 45, 2 
South York and River Dun. .. .. 4, 25 
South Wales... oo ce ce ce gg 18 
Tai Vale 4. «2 of oc 06 of » 18 
xs 60 @b «6 op os we gp ae 
Valeof Neath .. .. 0 oc oF g 18 
Waterford and Kilkenny... .. .. 4, 24 
Waterford and Limerick .. .. .. oo 24 
West Hartlepool H. and Railway... ,, 23 
Whitehaven and Furness.. .. .. 4, 18 
Whitehaven Junction eo ee ee om 


COLONIAL AND FOREIGN 


Buffalo and Lake Huron., .. .. Mar. 9 1,258 979 161 161 
Dutch Rhenish .. .. .. .. 4. 21 2819 2, 109 109 
Eastern of France (late P. and§.).. ,, 10 42,393 41,150 1028 1003 
Grand Trunk of Canada .. .. .. 4, 3 11,601 8,980 970 8380 
Great Luxembourg .. .. .. .. ,, 25 2,231 2004 128 122 
Great Western of Canada... .. ..  ,, 8.732 8457 345 345 
Northern of France .._.. .. «. ,, 10 42,637 88,511 602 600 
Orleans, Bordeaux and Branches.. ,, 10 46,008 44,546 922 922 
Paris, Lyons and Mediterranean .. ,, 10 66,891 63,281 874 848 
Sambre and Meuse .. .. .. .. 4, 23 1,302 1,805 68 68 
Western and North-Western .. ..  ,, 1@ 87,285 33,7%9 748 721 
West Flanders .. .. .. oo « 852 774 75 7% 
Demerara, fortnight ending oa _ - 





Tre Great EasterN.—A number of men have commenced on 
board the Great Eastern. The task of fitting her out for sea, which 
will now proceed as rapidly as possible, has been entrusted to 
Mr. Charles Lungley, of Deptford, and his brother, Mr. George 
Lungley, of Southampton. The firm of Summers and Day, of 
Northam Ironworks, will execute such work as may be required in 
the machinery department. 


Surprixc.—The total number of British ships employed in the 
trade of the United Kingdom, in 1859, was 18,675 sailing ships and 
895 steam vessels—of which number 10,035 sailing ships and 374 
Steamers were employed solely as home trade ships, 848 sailing ships 
and 59 steam vessels partly as home trade ships and partly as 
foreign-going ships, and 7,792 sailing ships and 462 steamships 
solely as foreign-going ships. The aggregate tonnage of these 19,570 
vessels was 4,269,109 tons, and the number of men who worked 
them, exclusive of masters, 172,506. The return shows a decrease 
of 501 vessels, of 56,133 tons and 5,326 men, as compared with the 
returns for 1858. The return, however, as compared with the 
average of the last five years, exhibits an increase of 357 vessels 
and 78,693 tons, but a decrease of 1,330 men. 


Portratrick HArsour.—Copies of the correspondence between 
the Secretary to the Admiralty and the secretary of the Portpatrick 
Railway Company, in relation to the proposed improvements 
in Portpatrick Harbour, have been just published, from which 
we gather the following information:—The passage between 
Donaghadee and Portpatrick, it is inferred, will occupy one hour 
and a-half, and is to be performed by steamers 150 ft. long, 21 ft. 
broad, and of 7 ft. draught. A sum of £20,000 has been granted 
by Parliament for the necessa dredging and improvement of Port- 
patrick Harbour, which will be entered upon “‘ as soon as the con- 
tract for ‘the railway between Portpatrick and Stranraer has been com- 
menced.” This contract has been taken by Mr. T. Nelson, of Carlisle, 
and it is now hoped that the Admiralty will immediately proceed 
with the contemplated improvements in ‘ortpatrick Harbour. 





| wheel will be 
| actuated by means of a screw. 





FOWLER, BURTON, GREIG, ALLEN, AND 
WORBY’S STEAM PLOUGHS. 
PATENT DATED 19Tu AvuGust, 1859. 

Fic. 1 (on the next page) is a side view of an implement constructed 


according to the invention of John cw ~~ K. Burton, and David 
Greig, jun., of Cornhill, London, E. E. Allen, of Parkside, Knights- 
bridge, and William Worby, vf Ipswich; Fig. 2 is a plan of the 
same; and Fig. 5 shows the central frames by which the working 
parts are carried. a,a, is a frame mounted on a pair of wheels 4, 6, 
which turn on stud axes, and are capable of being raised and lowered 
by the screws c, c; these parts are similar to the corresponding 
parts of an ordinary balance plough, such as is now commonly 
employed in steam ploughing. d is an inner frame capable of turn- 
ing on centres at di, di, it has the tilting tools connected with it, as 
hereinafter explained, and by turning this frame on its centres the 
tilting tools may be set at an angle to the direction in which the 
wheels }, 4, are travelling, for the purpose of steering the implement. 
The stecring is elected in the usual manner, by means of hand- 
wheels ¢ jointed to a screw f. The inner frame d carries a horizontal 
axis g, on which levers, /, 4, are mounted, and they support at their 
ends the cross bars or bolts ¢, i, each forming one end of a frame, on 
which shares, mould-boards, and coulters are tixed, as is shown; or 
in place of these other tilting tools may be employed. Each of the 
frames consists, in addition to the bars or bolts ¢, of three longitudinal 
plates j, j, and two cross bars or bolts i!, and #, and carries a drum &, 
to which the traction rope is secured. J is a beam fixed on the 
frame d; to its ends are jointed suspending levers /i, and these are 
also jointed to the outer ends of the frames on which the tilting 
tools are fixed. ‘The arrows in Fig. 1 show the direction in which 
the implement is travelling, and it will be seen the strain of the 
traction rope, and the tendency the shares or tools have to descend 
when they are set into the land, both tend to keep these tools in the 
land as far as the levers A, kh, which may be stopped by coming in 
contact with the frame d. and the hand-wheel will allow ; the levers 
h, h, being thus maintained in the positions in which they are 
shown, keep the other set of tools which are out of use suspended 
over the land. When the direction of the draught is changed, the 
tools now held suspended descend into the land, the draught-rope 
drawing them down and by the same motion, and the other set is 
raised. — 

Fig. 4 isa plan, and Fig. 5 is’a side view, of a plough somewhat dif- 
ferently arranged. 4a, a, is a rectangular frame carried by the land- 
wheels b, 6, and the furrow-wheels c, c. Of these latter, however, 
one only supports the implement when at work, the furrow-wheel, 
which follows the tools, being, as before mentioned, raised for this 
purpose; these wheels may be mounted one at each end of a lever 
centred to the side of a trame, so that, by rocking this lever, one 
raised and the other depressed. 


of the tilting tools are fixed on bars or frames d, and are suspended 
from the frame a by levers e and /, as in Figs. 1 and 2; and the 
bars or frames d@ carry drums, to which the traction ropes are 
attached, as before. 
a separate frame g, and tie outer ends of these frames are jointed to 
levers A, A, ixed onthe same axes as the levers f, and at right angles 
to these levers the inner ends of these bars are suspended by levers ¢ 
fixed on axes i, turning in bearings on the frame a. The bars or 
frames d, d, with their tools, come into and go out of work in the 
same manner as the corresponding frames in Figs. 1 and 2, and, by 
so doing, they give motion to the frames gy, y, with the other tools 
thereon; one of the suspending leverg & of each of these frames being 
fixed on the same axis with the suspending lever of one of the bars 
or frames d. And the levers h, as shown, are so placed on their axes 
that they hold the tools connected with them out of work when the 
tools on the bars or frames d, d, by the side of them, are in the land. 
The four wheels 6, 6, and ec, c, ave arranged so that their distance 
below the frame a can be adjusted; and these wheels are all linked 
together so as to keep them parallel, the one to the other, and by a 
steering handle they may be set at an angle to the trame. 

The following arrangement is also similar in principle to that first 
described :— 

Fig. 6 is a side view of the principal parts of the frame of the 
plough; a, a, are a pair of wheels which carry frames and steering 
apparatus, as already described; 6 is a horizontal axis corresponding 
with the axis g, Fig. 3; it has two drums c mounted on it, to which 
the ends of the hauling ropes are attached, and the drums are 
furnished with suitable stops to prevent the rope coiled on them 
being drawn off; the axis 6 also carries levers d, corresponding to 
the levers A, Fig. 1, which as before carry frames e, to which mould 





The other tilting tools are connected each with | 


The lever may be | 
At each end of the implement two | 


the pin &, and by the projecting handle /? of the hinder bracket 
lifts it round, so as to set it straight out from the arm of the frame 
which carries it, and in this position it is locked by dropping in the 
pin &, as before. The steering handle 7 is removed to the wheel 
carried by this bracket. When the draught commences in the new 
direction, the implement turns one-third round, and the tines, by 
rotating in the frame, adjust themselves to the new direction. In 
order to give motion to ploughs, cultivators, or tilling implements 
by steam power, we employ an engine having two drums mounted 
on it on horizontal axes, these drums being so constructed that the 
hauling rope may pass several times over them, aud then be led 
away from them, the rope not being wound on the drums. It is 
preferred to mount one of the drums loosely on the crank axis of 
the engine, on which also a pinion is keyed; this gives motion to an 
intermediate wheel, which gears with teeth formed on the inside of 
the dram. The second drum is mounted loosely on the axle of the 
hind wheels of the engine, and is not geared. On the side of the 
engine two brackets are mounted on vertical axes; they each carry 
a pulley, or it may be a number of small pulleys; the hauling rope, by 
being passed round these bracket pulleys, is deflected from a hori- 
zoutal to a vertical direction, and vice versd, as it passes to and from 
the drums. The brackets by turning on their axes adjust them- 
selves to the direction of the draught, 

Fig. 9 is a side view, Fig. 10 a front view partly in section, and 
Fig. 11 a plan, of a portable engine of an ordinary corstruction, 
having winding apparatus combined with it. @ is the crank-shaft 
of the engine, on which the pinion 0 is keyed; ¢ is a winding drum, 
grooved, as shown, suitably to receive a rope passing several times 
over it; this drum is mounted on the crank-shaft of the engine in 
such a manner as to be able to turn freely on it. On the interior of 
this drum cog-teeth c! are formed, and these teeth c! gear with an 
intermediate toothed wheel d, which, also gearing with the pinion 6, 
communicates motion from the crank-shaft to the drum c. e is 
another grooved drum; it is mounted, as is shown, on the axle of 
the hinder wheels of the engine, on which it can rotate freely. On 
the sides of the engine, brackets f, f, are fixed; they carry cranks 
Ji, f%, on which the frames g, g, are able to turn; they carry a 
number of small pulleys g', g'. The hauling rope see yee direc- 
tion it is traced) passes, as is shown, under the boiler of the engine, 
then over the small pulleys g' on one of the frames g and partly 
around the drum e¢, afterwards it is led around the drum e, from 
which it returns to the drum ec; and in this manner it passes from 
one drum to the other, until two coils of the rope are on the arum e 
and three on the drum e (the number of coils may, however, be 
varied); then it passes over the pulleys g! of the other frame g, 
again under the boiler, and away from the engine, The ropes may 
be led away in any desired directious, and the frame g, by turning 
on these centres, will accommodate themselves thereto. In some 
cases, in place of a number of small pulleys g!, «', being employed 
in each of the swinging frames g, a single and larger pulley g is 
made use of, as is indicated in Pig, 10, and the rope, in place! 


| being led towards and away from the engine by passing under the 





boiler, is made to pass in the contrary direction, The single pulley 
accommodates itself to the direction of the hauling rope, in the 
same manner as when a number of pulleys are employed. 

In some cases an engine is emploved having but one winding 
drum mounted on it, and around a portion of the dram, and at 
distances from it, are placed a number of small pulleys, The hauling 
rope in passing on to the drum first takes three-quarters of a turn 
round; it then leaves the drum and passes over the small pulleys, 
and afterwards again comes on to the drum, and takes another 
three-quarters of a turn round it. Fig, 12 is a side view, and 
Fig. 13 is a plan, of winding apparatus so arranged. The drum a 
is, by preference, mounted under the boiler of the engine on a 
vertical axis, as is other winding apparatus commonly employed. 
The axes of the small pulleys 6, 6, ranged round it, are all carried 
by one frame formed of two bars, one over and the other under the 
pulleys; they are bolted or tixed the one to the other, and the frame 
so constructed is carried by studs or projections from the under side 
of the boiler. The direction the rope takes has been already de- 
scribed, and is shown in the illustration. — In order to ke ep the repe 
taut it is passed from the dram or drums; it is led over a pulley, 
which is drawa constautly upwards by the pressure of steam or air 
acting on @ piston im a small cylinder; for this purpose there are 
mounted on the top of the boiler of the engine, over the two points 
at which the rope passes to and from the winding apparatus, two 
standards, to the upper ends of which levers are jointed, the 
length of these levers being in a direction across the engine at a 


| short distance from these standards, and underneath the levers 


boards, tines, and coulters, or other tilting tools are attached, but | 


the other ends of these frames, in place of being suspended by rods 
from a beam above, are carried by land-wheels /, s,; whether the 
tilting tools be in the land or raised above it; g, g, are levers centred 
to the ends of these frames and carrying the wheels f, /; A, h, are 
sheeves mounted on the frames e, e, in such a manner that they can 
slide a distance thereon, and the traction ropes in passing away the 
implement are led round these sheaves. ‘The axes of the sheeves 
h, h, are connected by rods i, é, with the upper ends of the levers 
g, g, and these are connected by a jointed connecting rod j, with the 
arm d' of the levers d, and also the one with the other; when the 
implement is travelling, as in that first described, the draught of 
the hauling rope, together with the tendency the tools have to 
descend in the land, keep the tools which are at work at their 
working level, that is to say, as deep in the land as the levers d and g 
will allow, these levers being stopped by the axis of the sheeve 
coming to the end of its guides; the tools which are out of work 
are held suspended over the land by the same force, the inner end of 
the frame, which carries them, being lifted by the levers e, and the 
outer end by the raising its lever g to an upright position, it being 
actuated by the connecting rod j, when the direction of the draught is 
changed, on the implement arriving at the end of about the sheeve 4, 
round which the hauling rope passes, is drawn up as close to the 
centre of the implement as the guides, in which it slides, will allow ; 
the axis of this sheeve being connected by a rod i with the lever g, 
on the same frame with it throws this into an inclined position, and 
at the same time the levers ¢ are moved by the connecting rod j, and 
thus the frame, with the tools to come into work, is brought down 
towards the land, and by the same motion of the levers e, and by the 
raising of the lever g, of the other frame of tools to a vertical posi- 
tion, these tools are litted clear of the land and go out of action. 
Fig. 7 is a side view, and Fig. 8 is a plan, of a cultivator, having 
the tines so arranged that they may turn freely in a horizontal 
plane. a, a, is a frame with three arms; it has holes formed in it, 
which the necks of the tines b, , can turn freely. At the point ¢ an 
ordinary pivot or castor wheel is centred, at the extremity of one of 
the arms of the frame a, which is prolonged to receive it. ‘The 
wheels d, d, at the ends of the other arms, are carried by forks e, e, 
the stems of which can rotate in the brackets /; /; these brackets 
are jointed to the ends of the frame a, the next of two of the tines 
forming centres for them to turn on. The brackets f, /; are linked 
together by the rod gy, and stems of the forks e carry arms 4, h, 
which are linked together by a rod i. On a pin at the centre of the 
frame a the drum i is mounted; this drum is locked when the im- 
plement is at work. One end of the hauling rope is connected with 
it, aud is led through a swivel eye on the top of the stem of one of 
the tines, as is shown in the pusition in which the parts are shown 
in the illustration; this rope is the hauling rope. ‘The other end of 
the traction rope is attached to one of the brackets 2 When 
the implement is at work, the leading bracket is made fast to 
its arm by a pin &, which is dropped through a hole formed 
in the piece f, projecting from the bracket into a hole in the 
frame. The other bracket is by the rod g held into the position 
shown, thus keeping the wheel it carries.in front of the tines. 
J is a steering handle, applied to the upper end of the fork carrying 
the leading wheel ; by it the implement is readily steered, the wheels 
d, d, being linked together by the rod i, so as to cause them to move 
together and keep them parallel the one to the other. When the 
implement arrives at the end of a bout, the attendant withdraws 





two small cylinders are fixed on the boiler; they contain pistons, 
and the upper ends of the rods of these pistons serve to support the 
levers to the spaces under the pistons ; steam is admitted, which tends 
to force the pistons upwards. The levers project several feet from 
the side of the engine, and their ends are capable of descending to the 
ground, or nearly so, when the pistons are forced to the bottom of 
the cylinders. It is preferred to make the outer ends of these levers 
of ash or other light material. They carry pulleys, over which the 
traction rope is laid. When the traction rope has a strain on it, the 
lever over which it is passing is drawn down, the power of the steam 
not then being sufficient to draw the rope out of its direct course, but 
when the rope becomes slack the lever is raised by the piston of the 
steam-cylinder pressing against it, and thus the rope is lifted out of 
its direct course and the slack taken up; compressed air may be used 
in place of steam, but not so conveniently. 

nother part of the invention applies to taking up the slack of the 
rope on the plough or other implement, Fig. 14 is a side view, and 
Fig. 15 a plan, of a portion of a balance plough, such as is now 
commonly employed in steam ploughing, having apparatus combined 
with it for keeping up the slack of the traction rope. a, a, are two 
drums mounted on the frame of the plough, for the purpose of wind- 
ing up the slack of the rope. This apparatus is shown titted to one 
only of the drums, to avoid unnecessary repetition of the parts. 
Underneath the seat ) of the steersman is a treddie ¢, carried by an 
axis cl, on which an arm c* is also mounted; this arm carries at its 
end the spike-wheel d, having a small pulley di on its axis. ¢ isa 
belt passing from this pulley to the larger pulley / on the axis of 
the drum a; thus, when the treddle is pressed down by the foot of 
the steersman the spike-wheel d is brought in contact with the land, 
and as the plough travels on it revolves, thus giving motion to the 
belt e, which transmits it to the pulley / and the drum a, and thus 
the slack is wound up. The periphery of the drum is furnished with 
ratchet teeth, into which a stop g drops to prevent the rope unwind- 
ing from this drum when the wheel d is raised from the land, which 
takes place by means of a spring when the steersman removes his 
foot from the treddle. The belt ¢ is, as is shown, crossed, in order 
that the motion communicated to the drum may be in the proper 
direction. 

Fig. 16 is a side view of an improved winding drum. It is 
mounted by preference on a carriage separate from the engine, and 
on a vertical axis, which enables the ropes to be led otf in any 
desired direction. The drum should be of such a diameter and 
length as to allow of there being wound upon it in a single layer a 
quantity of rope equal in length to the distance over which it is 
desired that the plough or tilling instrument should be drawn by it 
at one operation. ‘The drum has spur teeth formed on its tanyes, 
and these gear with pinions on a vertical axis, which is driven by a 
driving belt and suitable gearing from a portable engine. ‘Lhe rope 
as it is wound up by the drum is guided on to it by suitable guiding 
instruments such a3 are commonly employed, in order to lay the 
coils of the rope close, the one to the other. In some cases two 
drums are employed arrauged to wind up the hauling rope alter- 
nately at either end, and these drums are loosely mounted on the 
same vertical axis; each of the drums has spur-teeth tormed on its 
edge, and they are driven alternately by a pinion or pinions capable 
of being made to drive one or other drum as is required. A side 
view of this arrangement is shown at Fig. 17, and a plan at Pig. 18, 
In these figures the boiler of the engine is indicated by dotted 
a and é are the two drums; they are mounted so that they can turn 
freely on an axis fixed under the boiler, and carried by suitable 
framing. cis a vertical shaft driven by bevelled wheels from the 
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crank-shaft of the engine; it carries two pinions c!, c*, capable of 
revolving freely on the axis, except when clutched to it by an 
ordinary clutch-box. ‘They gear with teeth formed on the periphery 
of the drums a and 4, and when one or other of them is clutched to 
the axis it drives the corresponding drum. 


o 


In order to give motion to the pulley or anchor carriage it is | 


mounted on a drum, on which a rope is wound; the axis of the drum 
is geared with, and when it revolves it drives at a slower speed, 
another drum, and causes it to wind up a rope one end of which is 
made fast ahead of the pulley carriage. When it is desired to draw 
the pulley carriage forward, the end of the rope on the first drum is 
clamped to the rope which hauls the plough or other implement, and 
by it the rope is drawn off the drum, and thus the pulley carriage 
receives motion. Fig. 19 is a plan of a portion of a pulley or anchor 
carriage having such apparatus combined with it. a is the frame of 
the carriage, and 6 is one of the rollers on which it rests, another 
similar roller not shown being at the other end of the frame a. c, C 
are disc wheels on the ends of this roller, and which, by cutting into 
the land, prevent the carriage being drawn sideways by the strain of 
the traction rope passing round the sheeve d. On (he carriage is 
me unted a small drum e, on which a short length of cord is wound, 
and this drum has on its axis a pinion gearing with a spur-wheel on 
the axis of another drum f, having one end of a rope 7, made fast to 
it, the other end being made fast in advance of the pulley carriage, 
so that when the drum e revolves it causes the drum _f also to revolve 
to draw forward the carriage. At the end of the cord on the drum 
e is a clip, consisting of three parts, viz., a flat piece h, which when 
the clip is in use rests against the rope é and around the rope, and 
a piece A®, which the ring connects with the piece A; the piece Aa, 
when put into the position shown, which is done by an attendant 
when it is desired that the carriage should travel on arms, the rope 
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h}, and consequently the clip travels with the rope, and the cord to 
which the clip is attached being drawn off its drum the carriage is, 
as before explained, wound forward until the chain or line i attach- 
ing the piece 4? to the carriage becomes taut, when it pulls back the 
piece A? and releases the rope, which then runs on freely through the 


ring Al. j is a shoe attached to the clip to prevent it catching in 
obstacles on the land. 


Fearrut Borter Exrtosioy.—On Tuesday morning, about half- 
past five, a most fearful boiler explosion occurred at the Hazard Pit 


| of the Blaydon Main Colliery, which is situate about five miles from 


Newcastle. The main engine for pumping the water out of the 
Hazard Pit, which it does at the rate of 690 gallons a minute, is 


supplied with three boilers, and the machine for bringing the coal up | 


and taking the men in and out of the pit, has two boilers. The 
whole of these were at bank, and stood in a row, the main-engine 
boilers being on the outside. Of course, both engines are worked 
night and day, and during last night the main engine was in charge 
of Joseph Gray, the machine being in charge of William Holmes, 
both described as steady men. The engines are regulated upon the 
float and valve principle, and it is stated that six weeks ago the 
float of the engine that has burst got wrong, and that Holmes was 
scalded in putting it right. About half-past five both he and 
Gray had been on the top of the boilers, examining them, and Gray 
states that they found them right, and well supplied with water. 
They were coming down from off the boilers, and David Johnson, 
| the tireman under Holmes, was getting up on the boiler seat, when 
| one of the two boilers driving the machine, that next the machine- 
| house, exploded with awful force. Holmes and Johnson were lifted 
a considerable distance into the air, and then thrown on to the pit- 


against the piece A, and prevents the rope running through the ring | heap in a fearfully mangled condition, and dead. Holmes fell on 


the gangway, and he was precipitated with such force from off the 
boiler that in his fall he broke two slabs which were 24 in. thick. 
Gray was lifted about 10 yards, but, singular to say, he was little the 
worse. A little driver lad, named Wm. Hubbard, who had come to 
warm himself at the furnace fire before he went down the pit, was 
buried among amass of ruins and killed, and another driver lad, named 
| Laverock, had one of his thighs and an arm broken, and was other- 
wise badly hurt. The token keeper, Matthew Henderson, had been 
to the furnace of the boiler that exploded, about a minute before the 
| occurrence, to procure a shovelful of live coal to kindle his fire, but 
| he found that green coals had just been thrown on, and he went to 
} an adjoining furnace, and was about to take a shovelful of coal, 
when the boiler he had just left exploded. Except a rap on the 
shins he is nothing the worse. The force of the explosion was ter- 
rific. One side of the boiler flew into the machine-house, breaking 
down the wall, smashing great balks of timber, and destroying 
| everything in its way, and leaving the machine building a perfect 
| wreck. Great stones and parts of connecting pipes and timber were 
hurled in every direction, and many of the pitmen, who were 


coming to work, had very narrow escapes from being struck —_ 
roof of a neigh- 


by them. A great stone was hurled through the ro h 
bouring farmhouse, and a stone of a similar size was pitched throug 
t The ma- 


one of the office windows, smashing everything before it. =. 
chine for drawing the men out of the pit was completely —_ 
by the effects of the explosion; and, as there was a considera e 
number of men employed below at the time, a “crab” was Tgge 
and they were brought to bank as speedily as possible. The pit ~ 
be laid off work a fortnight by the accident; but it is a fortuna 
circumstance that the explosion did not happen in the boilers con- 

| nected with the main engine, or else the pit might have been —— 

| with water before the damage was repaired. The boiler that 

| burst was from eight to nine years old. 
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TO CORRESPONDENTS. 


Norice—ZJt will be nece. that all or enicsgnag 4 our next 
number should reach our office on Thursday next, as Friday will be a 
elosed day. 


#,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

A Supscriper.—No ; we think not. 

A SUBSCRIBER.— You must apply to the Admiralty. 

ConsTANT READER.—Your suggestion is not at all new. Sir Samuel Bentham 
applied the same means of sinking piers, 

ConsTaNtT READER.— We are not aware that such an arrangement has been 
patented. It does not appear to be patentable. . 
A Supscriper.—We know of no book containing “ the appointments occupied 
by engineers in India.” If you desire to attach yoursels to the Government 

service, you should apply at the India House, 

F. IL. T.—(2dinburgh.)—The iron piling at the Blackwall-wharf is described 
in the 1st and 2nd volumes of the transactions of the Institution of Civil En- 

ineers. Th: piling at the Victoria Docks was described in Mr. Kingsbury’s 
paper read before the Institution during the last session. Mr. R. Mallet, of 
Dublin, will doubtless, upon your application, send you his circular upon 
wrought-iron piling and buckle-plate wharf facings. Mr. Mallet’s three reports 
on the corrosion of iron were published in the “* Transactions of the British 
Association for the Advancement of Science,” for the years 1839, 1841, 1843, 
together with practical tables on the corrosion of rails in the “ Proceedings” 
Sor 1845 or 1846. 

D.C.—You have got hold of an old-fashioned chart, which seems to have been 
constructed when ere was no well-established law about dotting the edyes of 
shoals, and in those days everyone did as he pleased. The lute hydrographer, 
Sir F. Beaufort, however, set matters to rights in this respect, and the law is 
to express, by dots connected, the number of fathoms of depth. Thus... 0 see 
yound a shoal means that there are3 fathoms where they appear; but 
10 fathoms are expressed thus — ,—. — . — ; twenty thus — ... —..—..; 
and so on. But again, in deep water the line of 100 sathoms is only expressed 
by single dots, thus .......- Such is the present law, and to mate these more 
conspicuous in regard to the 3-fathom line, a repetition of dots is used inside 
of the others by the present hydrographer, which brings out the shoalest water. 
The extract from the chart sent is evidently a copy by an inexperienced hand, 
the soundings seem to be feet, and where the dots are thick includes all you see 
uader 18 ft. ; and thus they show the danger line. At the same time the other 
single dotted line wrongly includes 20 ft. and 22, and seems to be the work of 
some inexperienced hand, If it is an extract from an Admiralty chart it 
must be a very old one, and we should doubt its fidelity ; but dots are applied 
to warn the wuvigator of shoal water generally, whether the ground is sandy 
or rocky. 





RUTTER’S PERMANENT- WAY. 
(To the Editor of The Bngineer.) 
S1r,—The forms of permanent-way advertised by Mr. Rutter as his patent 
for India are included in the patents of W. Bridges Adams for February, 
1853, October, 1854, and September, 1859. The dowel-pins drilled into the 
ends of rails, to connect them together, appear to be an undoubted novelty. 
A correspondent of the Calcutta Engineers’ Journal, signing himself “‘C. £.,” 
has pointed out these facts in India. I shall be glad to see if any English 
engineer will make trial of the dowel-joint, PATENT AGENT. 


TITANIC IRON SAND. 
(To the Editor of The Engineer.) 
§1r,—In a letter which appeared in your paper of the 23rd inst., from 
Mr. Mushet, of Coleford, allusion is made to the owner of an extensive 
deposit of iron-sand from a volcanic district in the South Seas. Being in 
town, and having with me specimensjof the ore, steel and iron, I shall be 
happy in showing them to any parties doing me the favour of calling at 
No. 6, Burleigh-street, Strand. E. MorsHeabD. 
Villa Franca House, 6, Burleigh-street, March 27th, 1860. 


A PROBLEM IN GRAVITY. 
(To the Bditor of The Engineer.) 
§tr,—I should feel obliged if you would answer the following question in 
— notices to correspondents for this week. If an egg-ended boiler, made 
rom 7-16th-in. plates, 6-ft. in diameter, and 40 ft. long, be raised 3 ft. high 

and let fall, would it be liable to leak at the rivets or in the caulking ? 

Newport, March 26th, 1860, W. B. 
[Such a boiler would weigh about 7 tons, and it would strike, after falling 3 jt., 

with a momentum of about 98 tons, Ly it fell upon a solid surface we showld 

expect it to be somewhat strained, 


BOILER FLUES. 
(To the Editor of The Engineer.) 

S1x,—Will you, or any of your readers, be kind enough to inform me if a 
boiler flue, constructed according to the following description, is according 
to the most approved principles, and up to what pressure it might be safely 
worked? The flue is 30 ft. long and 2 ft. 9 in. diameter, made of 7-16th in. 

lates, two of which make up the circle, being butt-jointed (not lapped) 

y having a welded T-iron ring’ at} each transverse joint outside the flue, 
and a T-iron bar inside the flue for each longitudinal seam, which are both 
straight the whole length of the flue. The circle is more perfect than in 
the ordinary lapped joints, but I am afraid the straight longitudinal seam is 
a malconstruction—perhaps you, or some of your readers, can inform me. 

March 26th, 1860. _—— A ConsTanT READER, 





FEED-VALVES. 
(To the Editor of The Engineer.) 

Sm.—Can you inform me the cause of the mushroom feed-valve to the 
boilers not acting without the aid of the engine-man when the water lowers 
a few inches below the ordinary water level? It appears to me that a 
vacuum forms, from the fact that when the lever is moved a slight report is 
ee. Also, can you inform me the address of the Museum for Patented 

nventions, and if always open to public inspection ? G, H. 

Wakefield, March 27th, 1860. 

[The Museum of Patents is contiguous to the South Kensington Museum, at 

South Kensington, and is open daily to the public.} 


SMOKE PREVENTION. 
(To the Editor of The Engineer.) 

Sik,—Having read Mr. Williams’ treatise on the prevention of smoke, his 
prize essay on the same subject, and likewise the letters and notes on it, in 
Tuk ENGIneeR, it appears to me that that gentleman’s principle is the most 
correct of any yet known ; but I am of opinion that there is yet something 
to complete Mr. Williams’ theory—that is, the height of the boiler chimney 
He states that 25 square inches to every foot of grate are requisite over the 
bridge--in the flues—passage into the chimney, and up the chimney for 
every foot of grate, and 25 },in. round holes for air to pass over the fuel 
for the said quantity of grate ; but as the quantity of air that goes through 
those apertures will depend upon the draught in the chimney, it will be 
requisite to know the height of the chimney that will secure the draught 
for that quantity ; would Mr. C. W. Williams, or yourself, or any of your 
readers, give the requisite height of chimneys for different quantities ? and 
likewise make mention which is the most preferable place to place the 
damper, at the mouth of the ash-pit, or between the boiler and the 
chimney ? and will extra capacity in chimneys make up for height ? 


— IsLE OF May, 
NEW GAS FOR LIGHTING. 
(To the Editor of The Engineer.) 

Str,—I notice that you, as well as the press generally, have inserted an ex- 
tract from the Photographic News which states that, by subjecting coal tar 
to the action of superheated steam, “any quantity of very rich gas for 
lighting purposes may be made with marvellous rapidity, and at an ex- 
cessively low price.” The inference from the statement is, that the super- 
heated steam, when mixed with the product of coal tar, makes a permanent 
elastic gas. Now, steam, superheated to any extent, will still be steam, and 
all it can do in this state will be simply to decompose the tar, and convert 
it into gas. The steam cannot add a single cubis foot to the quantity of 
permanent gas, but if it and ‘the tarry vapours be passed through incan- 
descent charcoal or wrought-iron borings, the steam would then be decom- 
posed, and hydrogen liberated, and being carbonised by the tarry vapours. 
would, doubtless, produce a fair illuminating gas, But this is adoing, in’ 
very roundabout way, what can more easily So conmmaiiees in a direct 
manner with coal, and at a far cheaper rate ; indeed, were it advisable and 
profitable to do so, the gas manufacturer would so distil his coal as to pre- 
vent the formation of tar, but it is neither one nor the other. 

If any of your readers should be tempted to in the manufacture of gas 
- tar oak sopeineeee —_ : — glad to tell him how I burnt 
y fingers in doing so, if he only ay to Grorce Bower. 

St. Neots, March 26th, 1860. — 
THE TELEGRAPH CABLE COMPANY. 
(To the Bditor of The Engineer.) 
Sik,—We are requested to beg you will insert our denial of the state- 
ment which has gone the round of the papers, to the effect that the Tele- 
i 4 Cable Company is about to be wound up. 
statement has originated in the fact that one of the servants of the 








company (dismissed for mi duct) has p t Sogn to the Court of 
Bankruptcy for the winding up of the company. e publicity which he 
has procured for his ex parte proceedings is, no doubt, the object with 
which they were taken, and notwithstanding the company has a valid 
defence upon the merits, it goes forth to the world in a form most pre- 
judicial to their interests, the defective state of the law putting it into the 
power of any man to adopt the same injurious proceeding against any com- 
pany registered under the Acts of 1856-7. In this instance too, the peti- 
tioner, not content with proceeding under these Acts, filed an affidavit in 
the Court of Queen’s Bench under the Act 7 and 8 Vict., cap. 3. But 
Mr. Justice Crompton has certified that the defendants are defending upon 
the merits, and so defeated this attempt of the plaintiff. We enclose copy 
of order of Mr. Justice Crompton. : ; 

We need hardly state that the proceedings hitherto have been wholly 
ex parte, and therefore the publication of them has effected an injustice to 
our clients. Montacue, Leverson, and Haw ky, 

12, St. Helen’s-place, Solicitors to the Telegraph Cable Company. 

London, E.C., March 23rd, 1860. 





MEETINGS NEXT WEEK. 

IxstituTION or Civi, ENGineeks.—Tuesday, April 3rd, at 8 p.m. : Dis- 
cussion upon Mr. Wethered’s paper “‘ On Combined Steam.” 

Society oF ArtTs.—Wednesday, April 4th.—No meeting. 

Socrgty or ENGingers.—Monday, April 2nd, at 7 p.m. : ‘‘ On the Machi- 
nery employe’ in Raising Water from Artesian Wells,” by W. Morris. 

CiviIL AND ) CHANICAL ENGINEERS’ SocieTy.—Poultry Chapel schoolroom, 
Chapel-place, Poultry, E.C., Thursday, April 5th, at 7.30 p.m. : “ On Strikes : 
their Effects and Consequences,” by Mr. A. F. Yarrow. 


Tue ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), lds. 9d. 
Yearly (including two double numbers), £1 11s, 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 

Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the same rate for the space they fill, Ali single advertise- 
ments from the country must be accompanied by stamps ia payment, 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD LUxTON ; ail other letters and 
communications to be addressed to the Editor of THR ENGiNEsER, 163, Strand, 
W.Cc., 
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STEAMSHIP IMPROVEMENT. 

THERE has hardly ever been a more satisfactory instance 
of engineering progress than is furnished in the increasing 
adoption of those great means of steamship improvement 
which have been so frequently urged in these columns. 
Not that the construction and working of steam vessels is 
even now ina generally satisfactory condition, but very 
great reforms have been made, not only since Dr. Lardner 
succeeded in showing that ocean steam navigation was com- 
mercially impracticable, but, also, within a very recent 
period. And although full-powered steam vessels, with 
but very few exceptions, are still totally out of the question 
for the conveyance of goods, except at high rates of freight, 
there is a prospect that even this incapability will be soon 
removed. Up to 1850, neither goods nor emigrants were 
sent across the Atlantic by steam, except at high rates of 
freight and passage. The Cunard steamships originally 
charged £8 per ton between Liverpool and Boston, where 
£3 is now considered a high rate ; and even with a heavy 
mail subsidy the passenger fares were such as to prevent 
the proper development of the traffic. The fare from 
Bristol to New York by the Great Western was £45. .The 
first ships of the Cunard line carried passengers between 
Liverpool and Boston at £40 19s., where the fare, by the 
same line, is now £22 only. On other lines of well-built 
steamships, emigrants have comfortable accommodations 
for £8. As late even as 1855, but 11,117 passengers ar- 
rived at New York by steamships from European ports ; 
whilst in 1859, in consequence mainly of increased compe- 
tition and diminished fares, the number had increased to 
36,154. For the want of similar competition and addi- 
tional improvements, passengers by the Peninsular and 
Oriental Company’s vessels are still compelled to pay £102 
passage between Southampton and Calcutta, whilst no 
second-class tickets are procurable. ‘The reduction of fares 
and freights on the transatlantic lines have been due, to 
some extent, to a gradual increase in the size of steam 
vessels; but even here the greater portion of the gain has 
been sacrificed to the attainment of increased speed; for 
although the actual speed may not have risen from an ave- 
rage of 9 knots to one greater than 11 knots, the power 
actually required at the latter rate is, under similar con- 
ditions, nearly twice that expended in maintaining the 
former. It is very certain, however, that, for the present 
at least, the economical limits of the size of steam vessels 
have been attained—if they have not, indeed, been ex- 
ceeded. Unaided by Government bounty, there is not pro- 
bably a 3,000-ton steamship in existence which can be 
worked regularly at a profit, In a recent examination 
before the select committee on postal and telegraph 
contracts, Sir Samuel Cunard, the head of the great firm 
of Cunard and Co., described the manner in which he con- 
ducted the postal service between the Mersey and New 
York and Boston. He stated that he never would have 
undertaken the service without a large Government subsidy, 
as his ships would be absolutely worthless should the loose 
contract go into other hands. He added that his ships had 
made 1,522 voyages across the Atlantic, and that he had 
never lost a letter or the life of a passenger. When asked 
to explain what he meant by saying his ships would be 
worthless if the contract were taken from him, he said they 
were unfit for mercantile purposes, and that it would be 
cheaper for him to tow them out to sea and scuttle 
them, than keep them afloat! ‘The means of improvement 
appear to lie rather in economising fuel than in swelling 
the bulk and adding to the resistance of the vessel in order 
to carry the fuel necessary under the ordinary rate of con- 
sumption. Whilst 5,000 tons of carriages and load ma 

be taken along a level railway at a speed of 14 knots an 
hour, with an expenditure of 2 ewt. of coal per mile, the 
same tonnage of ship and cargo requires, at the same speed, 
on the level ocean, at least 7 cwt. per mile. And whilst, 
from the facility of taking in supplies along the railway, 
the greatest weight of fuel and water carried would not 
exceed 50 tons in the first case, the coal which must be 





carried in the second, on a transatlantic voyage, would be 
hardly if any less than 1,500 tons. With the cost and 
dead weight of this enormous amount of fuel, and the ex- 
clusion of so much paying cargo, steam vessels have indeed 
laboured under great disadvantages. It has been said of 
some of them that “ it required an iron mine for the con- 
struction of their machinery, and a coal mine to work it.” 
The remark does not appear so extravagant when we reflect 
that the three-months’ produce of a -sized blast-furnace 
would be required for the construction of the machinery of 
some of our large mail steamers; whilst a vessel like the 
Persia would consume, if worked daily to her full power, 
nearly 50,000 tons of coal yearly, or double the average 
annual produce of an English colliery. 

Under such circumstances, it would be natural to look 
for the improvement which is now being made in steam- 
ship construction and marine engineering. The efforts of 
improvers have, nevertheless, been greatly obstructed by 
the opposition of long established authorities, who have, 
by sheer force of habit, not only become reconciled to 
errors, but who are, not unfrequently, their stoutest 
defenders. Whilst no one would think of denying that 
the circumstances under which marine and locomotive 
engines, for example, are employed are very different, it 
is no more than a dictate of common sense to endeavour to 
assimilate these circumstances, as nearly as possible, in 
order to secure for the former the obvious and notorious 
advantages of the latter. No one who has explored the 
engine rooms of a dozen different steam vessels, by as many 
different builders, or who has glanced at the plates which 
face the titles respectively of Mr. Bourne’s treatise “On the 
Steam Engine,” and his treatise “On the Screw Propeller,” 
will need to be informed that there is no one invariable 
pattern to which marine engines must conform, nor that 
they are susceptible of the most extensive modifications 
Whilst engine-makers have held stubbornly out, com-. 
mercial men have looked at the matter for themselves, and 
have invited and obtained the co-operation of enterprising 
engineers—beginners, in many cases, no doubt—and the 
result has been a bold and successful invasion of the tradie 
tions, prejudices, and slip-shod formule of the old school 
of marine engine craft, The painfully practical men, who 
would fain perpetuate the meres A landmarks which 
bounded the practice of their old masters—men who, like 
Watt, were truly great, and in proportion to the gigantic 
advances they made upon everything known before their 
time—these men of the present, holding on with all their 
might to the past, would have limited us, perhaps for ever, 
to the old standard of steam-pressure of 7 lb. per circular 
inch; to enormous boilers of which difficult evaporation 
and extravagant consumption of coal were the distinguish- 
ing results; they would have kept us to injection con- 
densers; watery steam worked at full stroke; and to the 
cumbrous, complicated, and capital-consuming side-lever 
engine. And, notwithstanding theirexpostulations, and their 
indignant repudiation of the ‘“‘new-fangled notions ” of pro- 
faning innovators, these worthy exponents of the old school 
have been horrified with pressures of 45 lb. and 50 lb., and 
even with 100 lb. pressures, raised unceremoniously almost 
under their very noses; good unsophisticated steam has 
been scorched in fistular arrangements of more or less com- 
plexity, and afterwards made to do duty in small cylinders 
and at frightful velocities of piston ; the multi-jointed gear 
of the side-lever engine has been knocked to pieces for old 
iron, and the whole discipline of steam has been changed. 
Where it has been as much as large steam vessels could do 
to carry their own machinery and the coal to work it over 
a long veyage, there is at last a oe of rescuing a good 
part of this space for the profitable occupation of cargo. 
Mr. Brunel had so little faith in the improvement of the 
steam engine that he accepted it as it stood in all its bulk 
and insatiate voracity—an engineering finality, upon which 
orthodox authority had set its seal. It was to no purpose 
that the Great Western and the Great Britain were nearly 
sunk, literally and commercially, under the weight of their 
engines, their boilers, and their coal. Mr. Brunel was 
content whilst, after having secured 1,000 tons of available 
or cargo-carrying space with a displacement of 5,000 tons, 
he could command 6,000 tons of useful space with a dis- 
placement no greater than 30,000 tons. However narrow 
the margin of useful capacity might be, nothing was easier 
than to enlarge it, to any extent, by enlarging the whole 
structure in the same proportion. Any one can see how, 
if the Zimes were enlarged twenty-fold, a good-sized news- 
paper might be printed on the margin. It was to magnify 
this comparatively small margin of paying capacity that 
the Great Britain was magnified into the Great Kastern, 
and even now the 25,000-ton ship is not large enough to 
aay its own coal for a complete voyage to Australia and 

ome. 

A few weeks since, and within an hour of each other, 
two screw vessels left their berths in the London Docks, 
bound for Genoa. Both vessels were of nearly the same 
tonnage and engine power, and both had been running, for 
many months at least, until their daily rate of coal consump- 
tion was known. ‘The one had 350 tons of coal om board, 
which was considered a fair supply for the outward voyage, 
at the end of which 350 tons more would be taken in to 
last the vessel home. ‘The other, a steamer of equal if not 
greater speed, and one of which the daily and hourly con- 
sumption of coal had been determined during a protracted 
series of voyages between the Mersey and the Clyde, had 
175 tons of coal on board, which was considered to be more 
than ample for the voyage to Genoa and back, When the 
system by which the first, the Black Prince, was worked, 
an hourly horse-power required the expenditure of nearly 
6 lb. of coal. Upon a different system the same power was 
raised and applied upon the other steamer, the Thetis, with 
about 13 Ib, of coal. 

We have shown how, on former occasions, our marine 
boilers are being improved, by the provision of additional 
combustion space, and by the extension of the heating 
surface for a given rate of combustion, With these im- 
provements no difficulty is found in burning the north 
country coal, which the French have adopted for their 
national steam vessels and which the Admiralty cannot 
much longer reject. The next great improvement required 
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in marine-boiler engineering is the substitution of an arti- 
ficial for a natural draught, when suitable collateral 
adjustments will permit the hourly combustion of from 
50 Ib. to 100 1b. of coal per square foot of grate, without 
smoke, and with an evaporation of nine or ten times its 
weight of pure water. Whether, with sufficient steam 
room, well-protected steam-pipes, and jacketted cylinders, 
there is any occasion for superheating, is a question. We 
have not, of course, failed to hear the wonderful reports of 
the economy of superheating. We do not forget how, on 
a recent occasion, when the Hon. Mr. Wethered was mo- 
destly attempting, at the Institution of Civil Engineers, to 
make out a saving of from 30 to 50 per cent. from the use 
of a mixture of superheated and saturated steam, Mr. 
Humphreys took the wind out of his sails by informing the 
members that the Nepaul, which consumed 36 tons a day 
before superheating apparatus was applied, now burns but 
17 tons, and how, with steam superheated by 100 degrees 
or more, the condition of the cylinders and slides is found 
to have been unaccountably improved. We had great re- 

orts last summer of the extraordinary results attained 
rom superheating apparatus fitted on board the Valetta, 
applied, we have always understood, in spite of the objec- 
tions and almost under the protest of the eminent engi- 
neering firm who did the work to the order of the Penin- 
sular and Oriental Company’s engineers, but who, somehow, 
received great credit for the alteration. It was explained, 
in an elaborate paper, read, last autumn, before the Mecha- 
nical Engineers, how accurately the ground joints of this 
apparatus, intended for exposure to a temperature of from 
600 deg. to 800 deg., had been fitted. When we men- 
tioned, within a few weeks after the application of the 
apparatus, that it had been removed, we received and pub- 
lished a letter from Messrs. Penn and Son stating that the 
removal was made in order “ to test beyond any doubt the 
saving by its use, by running other voyages without it.” 
It was stated that it was to be immediately replaced, but 
we have not learned that this has been done, and we very 
much doubt the propriety of replacing it in its original 
form ; for ground joints, as we believe, are both unnecessary 
and objectionable in such an apparatus. We are, indeed, 
very sceptical as to the advantage of superheating at all, 
except when, from mal-construction in the boilers, bad 
feed-water, restricted circulation, and exposed steam- 
passages, watery steam is worked in the cylinders 
and toa great extent condensed before it finds its way 
into the condenser. In such cases it is almost impossible 
to work the steam properly at full stroke, much less ex- 
pansively ; but high-pressure steam, such as can be econo- 
mically expanded, as it should be, from ten to twenty-fold, 
will not bear much superheating without cutting the 
cylinders and slides, No superheating apparatus is em- 
ployed to cook the steam, of from 100 lb. to 115 lb. pres- 
sure, worked in the engines of the Thetis, and the cylinders 
are never lubricated, nor have they “ cut” or deteriorated in 
working condition since they were first set up in that vessel, 
and, what is more, the engines in question work at a lower 
rate of fuel expenditure than has been yet attained in other 
steam vessels, With surface condensers—which are indis- 
pensable for the supply of pure feed-water, with which 
only it has been thus far possible to raise high-pressure 
steam—the use of lubricating material in the cylinders is 
inconvenient in consequence of the greasy, non-conducting 
coating which it deposits upon the condensing tubes, and 
which greatly impairs the vacuum, If the steam worked 
in the Thetis were superheated, the cylinders and slides 
could not be worked without | ubrication, and it is doubtful 
if the expenditure of fuel would be at all lessened. 

Without dwelling further upon superheating, which is, 
we do not doubt, very advantageous with the ordinary im- 
perfect system of badly constructed boilers, low-pressure 
steam, exposed steam passages, and with huge cylinders 
which seem to have been designed rather to condense than 
to expand the steam, we have great reason to be satisfied 
with the progress being made in the use of high-pressure 
steam, expansive working, and surface condensation. Upon 
the latter point our readers will recollect several very 
practical letters which have recently appeared in our 
columns, and headed “ High-pressure Steam.” In those 
letters we have had intimations, indeed, of the practicability 
of high-pressure boilers for working sea water, and a boiler 
is being made at Wednesbury upon Mr. benson’s plan, 
described in 'THE ENGINEER of April 8th, 1859 (vol. vii. 
p. 240), which, with 150 lb, of steam per square inch, 
we are inclined to believe, would work upon a pinch 
with sea water for several days together and with- 
out much injury to the tubes. The advantage, however, 
of expanding below the atmosphere is such, we think, 
as to forbid the abandonment of the condenser, under any 
circumstances, at sea, and the combination of the surface 
condenser with the high-pressure engine promises the 
highest attainable economy for marine purposes, where coal, 
taking its own cost and the paying cargo which it dis- 
places, is often worth £10 per ton. 

A member of the eminent engineering firm of Messrs. 
Scott and Co,, of Greenock, informed our readers, some 
time since, that no less than fourteen pairs of Messrs. 
Rowan’s high-pressure condensing marine engines were 
then in course of construction; and we have understood, 
also, that engines of the same kind have been already con- 
tracted for by Government. Messrs. Randolph and Elder 
have fitted seven or eight pairs of their patent engines to 
the Pacitic Steam Navigation Company’s vessels, and, as is 
generally known, these engines work 45 lb. steam, ex- 

anded ninefold. We mentioned last week the adoption of 
Mr. Spencer’s system (from which he has already attained 
excellent results) by Messrs. Laing and Stephens, for a new 
screw vessel to run between London and the Tyne, Mr. 
Spencer has contracted to drive a vessel 200 ft. long, carry- 
ing 500 tons of cargo, at 11 knots an hour, with 8 tons of 
coal, daily, and it is expected to realise 12 knots, with only 
7 tons of coal in 24 hours. The prospectus of the new 
Mediterranean Steam Company states that their 600-ton 
vessels are to be driven at 11 knots, with engines gua- 
ranteed to consume but 6 tons daiiy ; and considering that 
these are high-pressure surface-condensing engines, we 
should anticipate no difficulty in obtaining such a result. 





The 2,000-ton ships eens for the new Liverpool and 
New Orleans line, which is likely to be established in a 
short time, are estimated to make 11 knots, with 20 tons 
of coal, daily, the s2me construction of engines as that just 
referred to being proposed for adoption. 

With the improvements to which our present marine 
engineering practice is so rapidly tending, hundreds of tons 
of additional cargo space will be secured in ocean steam 
vessels of medium size, the necessary supplies of coal being 
not only greatly diminished, but the weight of boilers and 
engines being very much lessened also. And not only will 
improved engines burn less fuel, with less cost for attend- 
ance, and permit, at the same time, the conveyance of addi- 
tional paying cargo, but the wear and tear and gencral 
repairs of the improved machinery is likely to be very 
much less than have been required upon the old system. 
Whereas the boilers of the West Indian and East Indian 
steamers hardly last six years, boilers fed with pure water 
may be expected to last three times as long, if not, indeed, 
much longer. And a hardly less saving appears probable 
in the repairs of the engines, which are now gradually but 
surely superseding the patterns established a quarter of a 
century ago. 

In the form and construction, also, of steam vessels, rapid 
and encouraging improvement is being made. The general 
tendency is towards increased length and sharpness; and 
we have mentioned, on former occasions, how a proportion 
of 9 of length to 1 of width is being adopted in large ocean 
steamships, as in the enormous hull of the Scotia and for the 
Galway vessels. The Giraffe, recently launched on the 
Clyde, and intended as a despatch boat to run between 
Liverpool and Glasgow, is said to be the longest vessel 
of her tonnage now afloat. The new Holyhead packets, 
350 feet long, have a proportion of 10 to 1. It was, we 
believe, the original intention to have made them 400 feet 
long, with a proportion of about 11 to 1, and it is still 
questionable if it would not have been better to have ad- 
hered to this part of the design, considering the very great 
speed required for the postal service. It is doubtful if, for 
very high speeds, the proportion of length of keel has been 
yet extended to the point where the friction through the 
water overbalances the gain by reducing the midship sec- 
tion for a given displacement. It has, we think, been 
satisfactorily demonstrated that the longest vessels may be 
steered without difficulty, although it is undeniable that 
long and narrow ships require additional stiffening. This 
has been for a long time understood, and no less than eight 
years ago Mr. Roberts, of Manchester, patented the appli- 
cation of double decks and floors, recognising the necessity 
of assimilating the construction of a ship to that of a beam 
or girder of equal length. Mr. Bourne, writing in 1852 
(vide “Treatise on the Screw Propeller”), observed that, “ in 
all vessels, the existing modes of construction are ill 
adapted to reconcile lightness with strength, and both iron 
and wooden vessels should be looked upon as a great 
hollow beam, and be made as strong in the deck as in the 
bottom.” Mr. Fairbairn is now urging these ideas upon 
the attention of shipbuilders, and great efforts are, indeed, 
being made to give him the credit of their origination. 
There can be no doubt, however, of the necessity for addi- 
tional transverse strength in iron ships, and with the in- 
ereasing tendency to additional length and sharpness it is 
to be hoped that, as in the new Holyhead boats and in the 
vessels which Mr, Spencer is having constructed, this addi- 
tional strength will be supplied. Mr. Winter’s light- 
draught boats for the Indian rivers afford admirable illus- 
trations of the capabilities of the American system of arched 
deck girders for stiffening long and shallow vessels—a 
system upon which the Americans have successfully con- 
structed boats nearly 500 feet long with a draught of only 
5 ft. 6 in. 

Our naval constructors will not be long in arguing that, 
if steel plates of half the thickness of iron are applicable 
to river boats, they are equally applicable to ocean steam- 
ships. Notwithstanding the refusal, at first, of the Board 
of Trade to sanction the substitution, proposed by Messrs. 
Caird and Co. and others, of steel for iron plates in steam- 
boat building, it will not be long before even the Board of 
Trade will be ready to admit the immense superiority of 
the change. Upon the plainest analogy, the superiority of 
steel over iron is in many respects equal in kind, as it is in 
degree, to that of iron over wood. The launching weight 
of the hull of a 3,000-ton iron steamship is hardly less than 
1,500 tons, whereas the necessary weight of a steel hull of 
the same tonnage would hardly exceed 600 tons. 

We may, perhaps, look to the new Institution of Naval 
Architects for further improvements in the lines of vessels. 
Had the “Society for the Improvement of Naval Architec- 
ture”—established more than sixty years ago, and of which 
the proceedings of the present institution make no mention 
—survived the loss of its ablest member, Colonel Beaufoy, 
we might now, indeed, have been much further advanced 
in the science of naval construction. The merits of the 
“wave line” are still disputed, notwithstanding Mr. 
Russell’s long advocacy of the principle. It is believed, 
however, that the application of the principle is much older 
than Mr. Russell, and this is certainly no disparagement of 
its value. ‘The Indians are said to have adopted wave lines 
for their swift craft more than 150 years ago, and, even 
within the last thirty years, the wave line was adopted 
in practice by Mr. Ashton Smith, as his biographers tell 
us, some time before Mr. Russell had published anything 
upon the subject. However this may be, the Great 
Eastern and the new Holyhead packets are likely to 
furnish us with additional information upon the capa- 
bilities of the wave line as applied to large steam vessels, 
and, whether this or some other form give the best results, 
the knowledge thus derived will be rapidly utilised in the 
present strife for steamship improvement. 

CORONERS’ INQUESTS UPON RAILWAY ACCIDENTS. 
THERE is no such thing as human infallibility, and not 
even the sworn verdict of “ twelve good men and true” 
can furnish an exception to this universal rule. Even in 
ordinary cases, where circumstantial facts alone, divested 
of all matters of opinion, may form the basis of the 
evidence, juries are liable to go astray, and their decisions 





are occasionally reversed upon appeal. The difficulties of 
their position are greatly augmented when, with perhaps 
no technical knowledge whatever, they are compelled to 
strike a balance between conflicting testimony bearing 
upon points which require not only great technical expe- 
rience, but great technical judgment also, for their deter- 
mination. The inquest upon the recent fatal accident on 
the Eastern Counties Railway, which, in the opinion of the 
coroner’s jury, recorded upon oath, was caused by a want of 
“ proper precaution and vigilance,” furnishes a striking illus- 
tration of these difficulties. Most lamentable consequences 
had ensued from the breaking of a defective leading wheel 
tyre on the company’s engine, No. 103. Whatever an extra- 
ordinary examination—had it been attempted—might have 
disclosed, none of the evidence suggested that there had 
been the slightest apprehension in the mind of any person 
as to the weakness of the tyre, up to the moment of its 
breaking. There was no conspicuous sign, if, indeed, there 
was any visible sign at all of its defective condition. We 
do not need to analyse the evidence to establish this point, 
especially as at least three-fourths of all the practical 
engineers who testified upon the inquest declared that it 
would have been absolutely impossible to have discovered 
the defects by any of the tests ordinarily relied upon in 
the inspection of machinery. Nor did it appear that these 
defects would have been visible upon the inside of the 
tyre before it was placed upon the wheel, although, even 
in this case, it could not have been known to the 
present responsible engineer of the company, Mr. Sinclair— 
upon whom, however, the censure conveyed in the verdict 
directly falls—for the jury were told, and no evidence was 
set up to the contrary, that the tyre had been in its place 
upon the wheel for something like ten years, or for more 
than six years before Mr. Sinclair entered the service of 
the Eastern Counties Railway Company. The want of 
precaution and vigilance, if such want there really were, 
must have consisted in the oversight of an alleged evidence, 
upon the outside or tread of the tyre, of the existence of a 
defective weld within; a defect whi, according to all the 
testimony, was never suspected until the actual failure 
took place. Mr. Fenton of the Lowmoor Works, Mr, 
McConnell, Mr. Beattie, Mr. Harrison of the Canada 
Works, Mr. Bovill, and many other engineers of unusual 
experience in such matters, testified, after a careful exa- 
mination of the parts of the fractured tyre, that no merely 
visual examination nor sounding by a hammer would 
have disclosed the defective weld, which, according to all 
the testimony, was the direct cause of the disaster. The 
wheel and tyre were believed to have been nearly ten 
years old, although they were taken from another engine 
and placed, after turning (when no defects were disco- 
vered), under engine No. 103, in October last. The very 
fact of their long service was an evidence of the hidden 
nature of the defect. Mr. May, Mr. Webb, and Mr. Bram- 
well were all, we believe, who were of opinion that the 
defective weld might have been discovered by simple in- 
spection, previous to the accident. Except in the case of 
a general overhauling of the engine, or where there is some 
special reason for suspecting the existence of a defect, this in- 
spection is always entrusted, on almost every railway in the 
world, to the engine-man, and the engine-man was in this 
case killed, as was the stoker also who attended him upon 
the engine. To go further, however, it was the eyes of 
Mr. May, Mr. Webb, and Mr. Bramwell only, which could 
detect the extension of the defective weld to the outer 
surface of the tyre, and whilst these gentlemen could have 
had no positive knowledge that the defect would have 
been really visible in an ordinary examination, such a 
crack might exist, for a very short distance, even at the 
surface of the tyre, without being visible. Mr. May, 
whose testimony, more than that of any one else, seemed 
to confirm the impression of negligence upon the minds of 
the jury—who found it difficult, most likely, to dispossess 
themselves of the idea that somebody must be to blame— 
even Mr. May declared that no examination of the 
wheel, supposing it be rolling slowly along, would have 
disclosed the defect. He was certain that if the wheel was 
moving, during an examination, as slowly even as 1 ft. per 
minute, which is one-fifth of an inch only per second, or 
one complete revolution of the wheel in twelve minutes, the 
defect would have eluded the closest search! Surely, 
then, the search which would have disclosed the defect 
would require to have been microscopic. Mr. May’s notion 
of negligence appeared to have been based, however, upon 
the presumption that, when the tyre was last turned, the 
chips must have broken short off opposite the bad weld, 
instead of spinning out in long convolutions as tyre turn- 
ings usually do. Presuming that, in turning, the chips 
actually did break off opposite the weld, an hypothesis 
having nothing, we believe, to support it any more than 
that they broke offanywhere else, Mr. May was of opinion 
that it was the turner’s business to at once destroy the tyre 
by cutting into it with a chisel until the suspected defect 
was discovered. This is surely a somewhat novel mode of 
ascertaining the soundness of railway tyres, for in most 
cases the chips break somewhere at every foot of the cir- 
cumference of the tyre, which would thus require to be cut 
into over nearly its whole surface. Mr. Webb we believe 
it was who thought that if a light had been held at the 
back of the tyre, the crack would have shown through, a 
test which would require a very great length of time for its 
extension to every part of an engine liable to break, and, by 
breaking, to produce fatal results. Mr. Bramwell was = 
positive that the fissure where the weld had not been effected, 
must have been plainly visible on the outside of the tyre. 
Now, this was not only a pure piece of conjecture upon the 
part of Mr. Bramwell, but even had the crack extended to 
the surface, it might not, as we have already said, have 
been visible there. Two separate and distinct pieces of 
iron may be clamped together with their ends in the 
same plane, and, with a little caulking and filing, it may 
be impossible for the sharpest eye to detect the line of 
separation. Had any visible crack existed, it must have 
been very minute indeed when, according to Mr. May, it 
would have been invisible with the wheel revolving onee 
only in a little less than a quarter of an hour, and hence 
it could not have gaped open, and even had it had a slight 
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tendency to do so, the action of the tyre upon the rail 
would have produced a kind of caulking effect which, 
unless the crack was of considerable size, would have effec- 
tually concealed it. — 

Now, although neither Mr. May, Mr. Webb, nor Mr. 
Bramwell had ever seen the tyre until after it broke, what 
could have been more plausible to a village jury—ignorant 
of such matters, but impressed, by the terrible nature of 
the disaster, with the conviction of negligence somewhere— 
what could have been more plausible to them than Mr. 
May’s hair-splitting, Mr. Webb’s conjectures, or Mr. Bram- 
well’s confident opinion? Honest as this hair-splitting, 
conjecture, and opinion doubtless was, it was upon its face 


improbable to an engineer of any actual experience with | : 
angle-iron at one end, so as to form hollow channels along 


the wear of railway tyres, although not the less probable 
to the minds of a dozen respectable villagers—tradesmen, 
perhaps, or gentlemen living on their incomes. ‘ When 
doctors disagree, who shall decide ?”—and so when _engi- 
necrs differ upon matters as obscure as anything in the 
condition of the human system, it is difficult for un- 
sophisticated jurors to weigh the conflicting opi- 
nions. They are anxious to discharge their solemn 
duty to the best of their ability, and where the case 
is ‘one of such a deplorable nature as the recent ac- 
cident at Tottenham, they may seize hastily upon mere 
opinions tendered by incompetent or prejudiced witnesscs, 
and in their zeal to do justice may commit great injustice; 
as appears to have been done in the present instance. It 








was the misfortune of the jury to have adopted evidence, | 


much of which, but for the painful circumstances of the 
case, would be laughed at in any engineering workshop or 
on any line of railway in the kingdom; and upon this 
evidence, if it deserve the name, to launch their own in- 
stinctive impressions of the case, in a verdict reflecting 
severely upon a responsible individual who was as innocent, 
doubtless, of any negligence in the matter as any one of 
the witnesses, upon whose sworn testimony the censure of 
the jury was based. ; 

It is, we are sure, the wish of every one connected with the 
working of railways to perfect, by every possible means, the 
structure, machinery, and materials upon which the safety 
of railway travelling depends. This involves questions, how- 
ever, which can only be settled by long and, perhaps, in some 
cases, disastrous experience. Whether tyres, for instance, 
should be made of fibrous or of granular iron, whether 
they should be fastened with or without bolts, whether 
scale, dirt, or sulphur can ever be completely excluded 
from welds in wrought-iron—all these are important 
questions of practice, beyond even the scope of mere 
vigilance. ‘The tyre which broke, in the case under 
notice, with such disastrous results, had contained for 
many years an unsuspected defect which, according to the 
bulk of the practical experience represented at the inquest, 
could never have been detected by any of the examinations 
usually relied upon. And anything beyond the examina- 
tions of this kind, in force on well-managed railways, is 
difficult and virtually impracticable. For even had the 
defect in question disclosed itself under a_ rigorous 
search carefully directed to the spot where it existed, 


| 





it would be practically impossible to extend and to | 


frequently repeat such a search over all the numberless 
vital parts of a stock of several thousand engines and car- 
riages, To discover a defect in an apparently sound piece 
of iron requires not only skill, but generally some special 
test of its strength or eontinuity, a test which would be 
likely to unfit it for further service until it could be re- 
stored to its original state. We are never likely to know 
the absolute strength and integrity of the millions of dis- 
tinct pieces of iron which go to make up the structure and 
mechanism of a railway, and, except in ascertained and 
obvious cases of neglect, we cannot justly charge upon 
railway superintendents the consequences which may ensue 
upon the occasional failure of some one of these parts, after 
all reasonable precautions have been taken against such 
anh occurrence, 


CHAIR JOINTS FOR RAILS WITHOUT BOLTS OR FISHES. 
EVERYBODY is aware—who has anything to do with the 
economy of railways in maintenance—that an immovable 
joint is one main desideratum, i.e., some such connection at 
the joints as will keep the rails from rising or falling, or 
separating from each other. Fishes bolted to and through 
the rails have been the common plan resorted to. The 
accidental suspension rendered necessary in fishing worn 
and battered rail ends was assumed to be an essential prin- 
ciple; the real object being to remove the chair bearing so 
far from the joint as to obtain a sound part to rest on. 
But when the bolting system was adopted, the supports 
were separated 20 in. apart instead of 4 in., and the joint 
inefficiently supported + the fishes became flexible. To 
strengthen it as much as possible the fishes were increased 
in thickness, as they could not be increased in depth, and 
the result has been that the bolts, screwed tight against an 
unyielding medium, cannot be kept tight ; the lateral blows 
of the wheel flanges and the wedging of the rail between 
the fishes constantly stretches the threads length-long, and 
once in that condition the only remedy is to replace the 
bolts. What the cost of that process amounts to is well 
known to the initiated. 

The original joints were formed by making the joint 
chair 5 in, to 6 in. in length, instead of 3 in. to 4 in., like 
the intermediates, A key of oak was driven between the 
chair and the side channels of the rails, and held there 
very firm while new, but the vertical deflection of the rails 
in 3 ft. interval between the chairs produced a grinding 
action, constantly tilting the keys up and down till the 
rails got loose in the chairs, striking on the bottom with 
blows ensuring rapid destruction. Had the keys been of 
iron, closely fitting and keeping the rails in immovable 
connection with the chair, this would not have taken place. 
The only problem was how, with little cost, to make an 
elastic key that would not split the chair in driving, 
and yet would drive perfectly tight. ‘lime has at last 

roduced a simple plan, which accomplishes this, and 
Which can be adopted on any unfished line at a very 

w cost. We will give it afier the manner of our old 


friend, Mrs. Glasse 





Have ready a joint sleeper 9 in. or so in width, though 
10 in. will be better, with a flat top, which probably you 
will find already laid in the ballast beneath the rail joints. 
On this sleeper place side by side two intermediate chairs 
of the ordinary kind in the line of the rails. These 
chairs will be each about 44 in. in width at their 
bases, so that the two together will cover the whole 
width of the sleeper of 9 in. Then take a piece of 
angle-iron, from 12 in. to 15 in. in length, the thickness 
being from + in. to ;sths of an inch, and of such width on 
the two webs, and such form on the edges as will exactly 
fit the upper and lower rounded angles of the rail channels, 
where the tables join the vertical webs. Then with a 
hammer, or with a swage, indent the two webs of the 


a portion of the length, which will have the effect of 
narrowing the webs at one end, and thus forming a prac- 
tical wedge with a sharp angle at the back. Upon placing 
the rails in position on the chairs, and placing the angle- 
key in position in the rail channels, it will be found that 
half an inch or so of space exists between the back of the 
angle-key and the jaws of the chairs. This space is to be 
filled with an iron casting clipping the jaws of the chairs, 
and prevented from moving endways by projecting lips, 
and with a groove across the face to receive the angle-key. 
Between this casting and the chair jaws, place pieces of 
soft wood § in. thick, dipped in tar, and then drive in the 
angle-key. The object of the wood is to have an elastic 
resistance to compensate for irregularity in the chairs or 
castings, the wood on driving the key being reduced in 
thickness to a thin film. Between the bearings of the 
chairs there will be a space of about 2 in., and the rail 
joint will be on the centre of the space. This angle-key 
will be a firm fixture, and will keep the rails in position 
better than any bolted fishes, so that the springing of the 
rails will not affect the joint. 

Any superintendent with an unfished line can easily try 
the plan for himself, with his existing means. Angle-iron 
is to be had everywhere, and small castings also, 

ROYAL INSTITUTION OF GREAT BRITAIN, 

Friday, January 27, 1860. 

Sir Henry Hotvanp, Bt., M.D., F.R.S., Vice-President, in the Chair. 
ON THE CEREBRAL SYSTEM OF CLASSIFICATION OF THE 
MAMMALIA. 
$y Professor Owen, D.C.L., F.R.S., Fullerian Professor of 
Physiology in the Royal Institution. 

(Concluded from p. 183.) 

Numerous species of mastodon and elephant roamed in pliocene 
times in warm and temperate latitudes of America and Europe. At 
a later or pleistocene period, a huge elephant, clothed with wool and 
hair, obtained its food from hardy trees, such as now grow in the 
65th degree of north latitude; and abundant remains of this Klephas 
primigenius (as it has been prematurely called since it was the last 
of our British elephants) have been found in temperate and high 
northern latitudes in Europe, Asia, and America. This, like other 
arctic animals, was peculiar in its family for its longitudinal range. 
The musk buffalo was its contemporary in England and Europe, and 
still lingers in the northernmost parts of America. 

Both the proboscidian and toxodontal orders of Ungulata may be 
called aberrant. The dentition of the latter, and several particulars 
of the organisation of the elephant, indicate an affinity to the 
Rodentia; the cranium of the Toxodon, like that of the Dinothere, 
resembles that of the Sirenia in its remarkable moditications. 

The typical Ungulate quadrupeds were divided by the speaker, 
according to the odd or even number of the toes, into Perissodactyla 
and Artiodactyla: the single hoof of the horse, the triple hoof of the 
tapir, exemplify the first; the double hoof of the camel, the quad- 
ruple hoof of the hippopotamus, exemplify the second. 

The characters of these primary divisions were given and illus- 
trated in detail. The subdivisions of the orders Perissodactyla and 
Artiodactyla were next pointed out. 

A well-marked, and at the present day extensive, subordinate 
group of the Artiodactyles, is called Ruminantia, in reference to the 
second mastication to which the food is subject after having been 
swallowed; the act of rumination requiring a peculiarly complicated 
form of stomach. The Ruminants have the “cloven foot,” ze., two 
hoofed digits on each foot forming a symmetrical pair, as by the 
cleavage of a single hoof; in most species there is added a pair of 
small supplementary hoofed toes. The metacarpals of the two 
functional toes coalesce to form a single “ cannon-bone,” as do the 
corresponding metatarsals. The camel-tribe have the upper in- 
cisors reduced to a single pair; in the rest of the ruminants the 
upper incisors are replaced by a callous pad. ‘The lower canines are 
contiguous to the six lower incisors, and, save in the camel-tribe, 
are similar to them, forming part of the same terminal series of 
eight teeth, between which and the molar series there is a wide 
interval. The true molars have their grinding surface marked by 
two double crescents, the convexity of which is turned inwards in 
the upper and outwards in the under jaw. 

Many fossil Artiodactylea, with similar molars, appear to have 
differed from the Ruminants chiefly by retaining structures which 
are transitory and embryonic in most existing Ruminants, as, e.g., 
upper incisors and canines, first primolars, and separate metacarpal 
and metatarsal bones; these are among the lost links that once con- 
nected more intimately the Ruminants with the hog and hippopotamus. 
The speaker, pursuing the retrospect of the twofold division of Gyren- 
cephala, as represented in the tertiary geological series, remarked that 
it was interesting, in relation tothe needs of mankind, to tind that, whilst 
some groups of Ungulata, eg., the Perissodactyles and omnivorous 
Artiodactyles had been gradually dying out, other groups, e.g., the 
Ruminants had been augmenting in genera and species. Most in- 
teresting also was it to observe that in existing Ungulates there is a 
more specialised structure, a further departure from the general 
type, than in their representatives of the miocene and eocene tertiary 


periods; and that such later and less typical mammalia did more | 


| well preserved in spirits to the British Museum. 





effective service by virtue of their adaptively-modified structures. | 


The Ruminants, eg, more thoroughly digest and assimilate grass, 
and form out of it a more nutritive and sapid kind of meat, than 
did the antecedent, more typical, and less specialised non-ruminant 
Herbivora. 

The monodactyle horse was a better and swifter beast of draught 
and burthen than its tridactyle predecessor, the miocene Hipparion, 
could have been. The nearer to a tapir or rhinoceros in structure, 
the further would an equine quadruped be left from the goal in con- 
tending with a modern racer. 

The geological distribution of the existing hoofed mammalia was 
next touched upon, and contrasted with that of the extinct forms. 

The Unguiculata, as restricted in the cerebral system of the mam- 
malia, form the third division of the Gyrencephala. They enjoy a 
higher degree of the sense of touch than the Ungulata through the 
greater number and mobility of the digits, and the smaller extent to 
which they are covered by horny matter. This substance forms a 
single plate, in the shape of a claw or nail, which is applied to only 
one of the surfaces of the extremity of the digit, leaving the other, 
usually the lower, surface possessed of its tactile faculty. 

7 All the species are ‘* diphyodont,” * and the teeth have a simple 
investment of enamel. 


* See Philosophical Transactions, 1850, p. 493; and Art. “ Odontology,’ | - 


Encycl. Britannica, 1863, 





The first order, Carnivora, includes the beasts of prey, properly 
so called. With the exception of a few seals the incisors are 





in number; the canines always longer than the other 


3-3 1—1’ 
teeth, and usually exhibiting a full and perfect development as 
lethal weapons; the molars graduate from a trenchant to a tuber- 
culate form, in proportion as the diet deviates from one strictly of 
flesh, to one of a more miscellaneous kind, ‘The clavicle is rudi- 
mental or absent ; the innermost digit is often rudimental or absent ; 
they have no vesicule seminales; the teats are abdominal; the 
placenta is zonular. 

The Carnivora are divided according to modifications of the limbs 
into “ pinnigrade,” “ plantigrade,” and “ digitigrade” tribes. In 
the pinnigrades (walrus, seal tribe) both fore and hind feet are short, 
and expanded into broad webbed paddles for swimming, the hinder 
ones being fettered by continuation of integument to the tail. In 
the plantigrades (bear tribe) the whole or nearly the whole of the 
hind foot forms a sole and rests on the ground. In the digitigrades 
(cat tribe, dog tribe, &c.) only the toes touch the ground, the heel 
being much raised. 

The principle of the more specialised character of actual organisa- 
tions receives illustration in the genetic history of the present order. 

The genera Felis and Machairodus, with their curtailed and other- 
wise modified dentition and their strong short jaws, become, thereby, 
more powerfully and effectively destructive than the eocene Hyw- 
nodons and miocene Pterodons, with their numerically typical 
dentition and their three carnassial teeth on each side of the con- 
comitantly prolonged jaws could have been. 

In the most strictly carnivorous Gyrencephala the paw is per- 
fected as an instrument for retaining and lacerating a struggling 
prey by the superadded elastic structures for retracting the claws 
and maintaining them sharp. We next find in the unguiculate limb 
such a moditication in the size, shape, position, and direction of the 
innermost digit that it can be opposed, as a thumb, to the other 
digits, thus constituting what is properly termed a “ hand.” Those 
Unguiculates which have both fore and hind limbs so modified, 
from the order Quadrumana. Most of them have 2-2 
i—1 3—3 2—2 
— 3 broad tuberculate molars, and premolars in 


incisors, 
F 3 
jj canines, 2 


variable numbers; all have perfect clavicles; pectoral mamme; 
vesicular and prostatic glands ; a discoid, sometimes double, placenta. 
The Quadrumana have a well-marked threefold geographical as well 
as structural division. 

The Strepsirhines are those with curved or twisted terminal 

as ear 

nostrils, with much modified incisors premolars 5 . * in 
number, and molars with sharp tubercules: the second digit of the 
hind limb has a claw. This group includes the Galagos, Pottos, 
Loris, Aye-Ayes, Indris, and the true Lemurs; the three latter 
genera being restricted to Madagascar, whence the group diverges 
in one direction to the continent of Africa, in the other to the Indian 
Archipelago. 

lhe speaker exhibited drawings by Joseph Wolf, of an Aye-Aye 
(Cheiromys M adagascariensis) which had been recently transmitted, 
He pointed out by 
comparison of its brain with that of a similarly sized Rodent, its 
combination of a type of cerebral organ truly gyrencephalous in the 
proportions of the hemispheres, and in the pattern of the few convo- 
lutions, with a dentition so similar to that of a Rodent as to have 
deceived Gmelin and Cuvier in regard to its ordinal position in the 
mammalian class. The equally remarkable moditication of the 
hands was pointed out, concurring with the dentition in enabling the 
Aye-Aye to extract its favourite food, the larve of Coleoptera, 
burrowing in hard wood, from their hiding places. 

The Platyrhine Quadrumana are those with the nostrils subter- 

29 

minal and wide apart ; premolors 3 in 
. oa 


number, the molars, 
with blunt tubercles ; the thumbs of the fore-hands not opposable or 
wanting; the tail in most prehensile; they are peculiar to South 
America, 

The Catarhine Quadrumana have the nostrils oblique and approxi- 
mated below, and opening above and behind the muzzle: the pre- 


2—2. s 
molars are <—— in number; the thumb of the fore-hand is 


opposable. They are restricted to the old world, and, save a single 
species on the rock of Gibraltar, to Africa and Asia. The highest 
organished family of Catarhines is tailless, and offers in the Orang, 
Chimpanzee, and Gorilla, the nearest approach to the human type. 

Climate rigidly limits the range of the Quedremans lethndiacty g 
creational and geographical causes limit their range in longitude. 
Distinct genera represent each other in the same latitudes of the new 
and old worlds; and also, in a great degree, in Africa and Asia. 

The fourth and highest type of the mammalian brain rises at once, 
and without transitional rudiments of the hippocampus minor, hinder 
horn of lateral ventricle, or concomitant lobe of cerebrum protrudin, 
backward beyond the cerebellum, to that marvellous structure whic 
is peculiar to our own species. The sole representative of the 
Archencephala,* is the genus Homo. His structural modifications, 
more especially of the lower limb, by which the erect stature and 
bipedal gait are maintained, are such as to claim for man ordinal 
distinction on merely external zoological characters. But his 
psychological powers, in association with his extraordinarily 
developed brain, entitle the group which he represents to equivalent 
rank with the other primary divisions of the class Mammalia 
founded on cerebral characters. In this primary group man forms 
but one genus, Homo, and that genus but one order, called Bimana, 
on account of the opposable thumb being restricted to the upper 
pair of limbs. ‘The mamme are pectoral. ‘The placenta is a single, 
sub-circular, cellulo-vascular, discoid body. 

Man has only a partial covering of hair, which is not merely pro- 
tective of the head, but is ornamental and distinctive of sex. The 
dentition of the genus Homo is reduced to thirty-two teeth, by the 
suppression of the outer incisor and the first two premolars of the 
typical series on each side of both jaws, the dental formula being :— 

o9 == 99 as 
ba—» © . 4 .——, 5-8 _ 82. 
2—2 1—1 2—2 3-3 
All the teeth are of equal length, and there is no break in the series; 
they are subservient in man not only to alimentation, but to beauty 
and to speech. 

The human foot is broad, plantigrade, with the sole, not inverted 
as in Quadrumana, but applied flat to the ground; the leg bears 
vertically on the foot; the heel is expanded beneath; the toes are 
short, but with the innermost longer and much larger than the reste 
forming a “ hallux” or great toe, which is placed on the same line 
with, and cannot be opposed to, the other toes; the pelvis is short, 
broad, and wide, keeping the thighs well apart; and the neck of the 
femur is long, and forms an open angle with the shaft, increasing the 
basis of support for the trunk. ‘The whole vertebral column, with 
its slight alternate curves, and the well-poised, short, but capacious 
sub-globular skull, are in like harmony with the requirements of the 
erect position. 

The widely-separated shoulders, with broad scapule and com- 
plete clavicles, give a favourable position to the upper limbs, now 
liberated from the service of locomotion, with complex joints for 
rotatory as well as fiexile movements, and terminated by a hand of 
matchless perfection of structure, the fit instrument for executing 
the behests of a rational intelligence and a free-will. Hereby, 
though naked, man can clothe himself, and rival all natural vest- 
ments in warmth and beauty; though defenceless, man can arm 
himself with every variety of weapon, and become the most terribly 
destructive of animals. Thus he fulfils his destiny as the supreme 
master of this earth, and lord of lower creation. R. O. 


* dex, to over-rule ; iyxtpmAsgs, brain. 
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The discourse was illustrated with drawings of type species of quadrupeds, by Joseph Wolf, and by numerous diagrams, including 
the subjoined tables of classification. 


TABLE OF VIVIPAROUS FOUR-FOOTED ANIMALS, ACCORDING TO RAY. 
Vivaparous hairy animals or quadrupeds are,— 


, and these either 
oli; = the Horsg, Ass, ZEBRA. 
Bisulcate, which are 
Ruminants with horns, that are 
ne Persistent, as in the Ox, Suzer, Goat, 
or or or 
Deciduous, as in the Sraa. 
Not Ruminants, as the Hoe. 
Quadrisulcate, as the Rutnoceros, HiepoporaMus. 
Unguiculate, whose feet are either 
§ Bifid, as in the CAMEL, or 
| Multifid, which are oi 
With digits adhering together, and covered with a common integument, so that the extremities alone are 
visible at the margin of the foot, and are covered with obtuse nails, as in the ELEPHANT. 
With digits in some measure distinct and separable from each other, the nails being 
Depressed, as in APEs, 
or 
Compressed, where the incisor teeth are 
Many, in which group all the animals are carnivorous and rapacious, or at least 
insectivorous, or subsist on insects with vegetable matter: 
The larger ones with the 
Muzzle short, and head rounded, as the Feline tribe; or 
or with the 
Muzzle long, as the Canine tribe ; 
The smaller ones with a long slender body, and short extremities, as the 
Weasel or Vermine* tribe; 
Two very large, of which tribe all the species are phytivorous, as the Hane. 








* Genus Vermineum, from their worm-like form, 


TABLE OF THE SUBCLASSES AND ORDERS OF THE MAMMALIA, ACCORDING TO CUVIER. 


CLASS. SUBCLASS, ORDER. FAMILY OR GENUS. EXAMPLE. 


Bmamwa .. Homo .... .- + Man. 
Catarrhina . . + » Ape. 
Platyrrhina . . . « Marmoset. 
Strepsirrhina. . . . Lemur. 
Cheiroptera . . . « Bat. 


Hedgehog. 
Insectivora . . . «4 Shrew. 
Mole. 


QUADRUMANA . . 


(With three kinds 


a] 
of teeth. CARNARIA* ... . 


Bear. 
Carnivora .. . «4 Dog. 
Seal. 


lovin ~ + + + Opossum. 
{ 





Phalangista . . . ~ Phalanger. 
Macropus. . . . + Kangaroo. 
Phascolomys . . . . Wombat. 
Claviculata . .. . Rat. 
Non-claviculata. . . Hare. 
Bradypus. . . . . Sloth. 
Dasypus . .. . . Armadillo. 
Myrmecophaga . . . Anteater. 


(UNGUICULATA oe , MARSUPIALA 


Without canines RopENTIA ... 





MAMMALIA . . Without incisors. EpenraTrA ... . cRehidee 
Monotremata. . * ( Ornithorhynchus. 
Proboscidia . . . . Elephant. 
Ordinaria Hog. 
t . * . . Tapir. 
Solidungula . . . . Horse, 
RuMINANTIA. . . . —- 
, y a Herbivora. . . « « ugong. 
MUTILATA ......... Ceracka.... | Grdinaria oss oo 


PACHYDERMATA . . 
UNGULATA «22 se se eee 





*Written Carnassiers by Cuvier. 


TABLE OF THE SUBCLASSES AND ORDERS OF THE MAMMALIA, ACCORDING TO THE CEREBRAL SYSTEM. 








Non-claviculata. . . Hare. 
Claviculata . . . « Rat. 
Rhizophaga . . . « Wombat. 
Poephaga . . . . « Kangaroo, 
Carpophaga . . . . Phalanger. 
Entomophaga. . . . Opossum. 
Echidna . . . . . Echidna. 
Monotremata . . . ( Ornithorhynchus. . . Duck-mole. 


MARSUPIALIA.. . 





CLASS. SUB-CLASS, ORDER. GENUS OR FAMILY. EXAMPLE. 
ARCHENCEPHALA aise, Aids sae MRR Sah see Sam ha IR cnc vata see, “te ee 
( Catarrhina coe me 
QuapruMANA . . «J Platyrrhina . . «+ Marmoset. 
Unguiculata . . Strepsirrhina, . . . Lemur. 
Digtigrada . . . . Dog. 
CaRNIVoRA . . . -2 Plantigrada . . . . Bear. 
Pinnigrada . . . « Seal. 
ARTIODACTYLA. . . ee, - + + + + Hog. 
uminantia . . . . Sheep. 
> , ca Solidunguila . . . . Horse. 
GYRENCEPHALA { Ungulata . . . J PERMSOPACTYLA « - 2) ytunoula . 5. .  Tapir. 
" ’ ¢ Elephas . . . . « Elephant. 
PROBOSCIDIA «. + +) Djinotherium. . . . 
. \ Torodon . 2 2 « « 
ToXODONTIA . . . 4 Nesodon Dah 
Manatus . ... . Sea-cow. 
SmENIA ... ° < Halicore in 
“ a a gong. 
MAMMALIA i « « Mutilata. . *-. c : Delphinide a. he Porpoise. 
ee Ss Es 65 6) ¢ eis 
Bradypodida . . - Sloth. 
Bruta. . . . . «2% Dasypodide ... . Armadillo. 
Edentula . + + » Anteater. 
Fragivora.. . . « « toussette. 
CHEIROPTERA .. . { Insectivora B 
Wk se > ie % at. 
LIS ENCEPHALA «ws ss Talpide .... . Mole. 
Erinaceide . . . . Hedgehog. 
Soricide : Shrew. 
‘ 
f 


\LYENCEPHALA .. ... 


INSECTIVORA ... 
RODENTIA « 2 « « 


nation of albumen and gelatine, fat and starch, salt and bone-earth’ 
could make a living man, without the constructive agency inherent 
chair. | in = — “~* — a meet — . - 
. is Aiea Z ee scarcely less unphilosophical method has been pursued by 
ON THE RELATION OF ae ITAL TO THE PHYSICAL | another class of reasoners, who have cut the knot which they could 
os se | not untie, by attributing all the actions of living bodies for which 
By Wituam B. Carrenter, M.D., F.R.S., F.G.S., F.LS. | pe and chemistry cannot account, to a hypothetical “ vital 
In every period of the history of physiology, attempts have been | rinciple ;” a shadowy agency, that does everything in its own way, 
made to identify all the forces acting in the living body with those | but refuses to be made the subject of scientific examination ; like 
operating in the inorganic universe. Because muscular force, when | the electricity or the spiritual power, to which the lovers of the 
brought to bear on the bones, moves them according to the mecha- | Marvellous are so fond of attributing the mysterious movements of 
nical laws of lever action, and because the propulsive power of the | turning and tilting tables. d ' 
heart drives the blood through the vessels according to the rules of | . A decided advance has been made in physiology, however, by 
hydraulics, it has been imagined that the movements of living | the introduction of the dynamical ideas furnished by physics and 
bodies may be explained on physical principles ; the most important | Chemistry, into the domain of life. The phenomena that seem 
consideration of all, namely, the source of that contractile power | altogether peculiar to living bodies are now ranked in the category | 
which the living muscle possesses, but which the dead muscle | of vital actions; they are regarded as the results of a special form | 
(though having the same chemical composition) is utterly incapable | of force, which is as distinct from chemical affinity or from mecha- | 
of exerting, being altogether left out of view. So, again, because | nical power, as these are from each other; and the scientific physio- 
the digestive process, whereby food is reduced to a fit state for | logist aims to discover the laws of its operation, just as the chemist 
absorption, as well as the formation of various products of the de- | seeks for the laws of affinity, or the physicist for those of motion. 
composition that is continually taking place in the living body, may | Now, of all forms of vital action, there is none so universal, so 
be imitated in the lab 'y of the ist, it has been supposed | fundamental, or so characteristic, as that by which the living 


Friday, February 24th, 1860. 
Sir Henry Houwanp, Bart., M.D., F.R.S., Vice-president, in the 





that the appro riation of the nutriment to the production of the | organism is built up—or rather builds itself up—from the germ, by 
living org tissues of which the several parts of the body are | the appropriation of materials derived from external sources, and 





composed, is to be regarded as a chemical action; as if any combi- | subsequently maintains itself in its typical form during its term of 


life; and the force which effects this has been commonly designated 
by some distinctive title, such as the nisus formativus, the bildw i 
or the germ-force. This force has been commonly considered to be 
originally inherent in the germ, and to have been derived, like the 
material substance of that germ, from the parental organism which 
produced it. In this mode of viewing the subject, all the organisi 
force required to build up an oak or a palm, an elephant or a whale, 
must be concentrated in a minute particle, only discernible by 
microscopic aid; and the aggregate of all the germ-forces apper- 
taining to the descendants, however numerous, of a common 
parentage, must have existed in their progenitor. Thus, in the 
case of the successive viviparous broods of Aphides, a germ. 
force capable of organising a mass of living structure which 
would amount (it has been calculated) in the tenth brood to 
the bulk of 500 millions of stout men, must have been shut 
up in the single individual, weighing perhaps the 1-1000th of a 
grain, from which the first brood was evolved. A more complete 
reductio ad absurdum can scarcely be brought against any hypothesis; 
and we may consider it proved that, in some way or other, fresh 
organising force is constantly being supplied, ab externo, during the 
whole period of the exercise of its activity. 

When we carefully look into the question, we find that what the 
germ really supplies is not the force, but the directive agency; thus 
rather resembling the control exercised by the superintendent builder 
who is charged with working out the design of the architect, than 
the bodily force of the workmen who labour under his guidance in 
the construction of the fabric. The agency of the germ may be 
regarded, like magnetism, as a static force; and just as magnetism 
requires to be combined with motion to enable it to develope elec- 
tricity, so does the directive agency of the germ need the co- 
operation of a dynamic force for the manifestation of its organising 
power. That dynamic force, as we learn from an extensive survey 
of the phenomena of life, is heat; the influence of which upon the 
rate of growth and development, both animal and vegetable, 
is so marked as to have universally attracted the attention of 
physiologists, who, however, have only recognised in it a vital 
stimulus, calling forth the latent power of the germ, instead 
of looking upon it as itself furnishing the power that does the 
work. It has been from the narrow limitation of the area 
over which physiological research has been commonly prose- 
cuted, that the intimacy of this relationship between heat and 
the organising force has not sooner become apparent. Whilst the 
vital phenomena of warm-blooded animals, which possess within 
themselves the means of maintaining a constant temperature, were 
made the sole, or at any rate the chief objects of study, it was not 
likely that the inquirer would recognise the influence of external 
heat in accelerating, or of cold in retarding, their functional activity, 
It is only when the survey is extended to cold-blooded animals and 
to plants, that the immediate and direct relation between heat and 
vital energy, as manifested in the rate of growth and development, 
or of other changes peculiar to the living body, is unmistakeably 
manifested. 

The action of heat on the vegetable kingdom, it is true, cannot be 
fully effective without light; but this latter force would appear to be 
concerned rather in providing the materials at the expense of which 
the plant grows, than in converting these materials into livi 
tissue. Its action is limited to the surface, and it is mainly exe 
in decomposing the carbonic acid of the surrounding medium, and in 
uniting the carbon (oxygen being set free) with oxygen and 
hydrogen, to form starch, chlorophyll, &c., and with nitrogen in 
addition to form albuminous compounds. If supplied with these by 
other means, plants can grow without light; as we see in the 
instances of the germinating seed, which lives on the store laid up 
by its parent in the cotyledons, and of leafless parasites and fungi, 
which appropriate materials previously prepared by other plants. 
On the other hand, the rate at which germination proceeds is entirely 
regulated by the degree of heat to which the seed is subjected ; and 
the same thing is true with regard to the rate of development of the 
egg in cold-blooded animals. By the time that the plumula of the 
young plant is beginning to unfold, the store of material laid up in 
the seed is exhausted ; and henceforth the plant is mainly dependent 
upon light for the power of forming (at the expense of the materials 
supplied by the inorganic world) those organic compounds, without 
a due supply of which no further growth or development can take 
place, the continued action of heat being required to turn these 
materials to account. 

A noteworthy suggestion has lately been made by Professor Le 
Conte (of South Carolina College, U.S.), with reference to the fact 
that in germination a certain proportion of these organic compounds 
is given back to the inorganic world, in that liberation of carbonic 
acid which is a remarkable feature of the process; and that, during 
the whole subsequent life of plants, a similar process is continually 
taking place to a certain extent, even whilst the green surfaces of 
the plant are most actively engaged in fixing carbon from the 
atmosphere, and in generating organic compounds. May not the 
force liberated (he asks) in the fall of a certain portion of these 
organic products down to the lower level of simple binary 
compounds, be necessary for the elevation of another portion to the 
rank of living tissue? That such is not unlikely to be the true 
view of the case would appear from the circumstance that recent 
experiments have shown, that, to keep up a warm-blooded animal to 
its fuli weight, a considerably larger amount of food is required than 
would suttice to supply the necessary waste of the body, as 
determined by the loss of weight which it undergoes when food is 
entirely withheld; from which it seems quite clear that, in some 
mode or other, the decomposition of a certain proportion of the fuod, 
i.e., its descent from a higher to a lower form of chemical combi- 
nation, is necessary to the conversion of the rest into living organised 
tissue. 

The continual decay which is going on during the life of a plant 
(by the seasonal death of its leaves, as well as by the decomposition 
just adverted to) restores to the inorganic world, in the form of 
carbonic acid, water, and ammonia, a large part of the materials 
drawn from it in the act of jvegetation; and, with the exception of 
those vegetable products which are consumed as food by animals, 
or which are ——— (like timber, flax, cotton, &c.) in a state of 
permanence, the various forms of decomposition which take place 
after death complete that restoration. But in returning, however 
slowly, to the condition of water, carbonic acid, ammonia, &c., the 
constituents of plants give forth an amount of heat equivalent to 
that which they would generate by the process of ordinary combus- 
tion; and thus they restore to the inorganic world not only the 
materials, but the forces, at the expense of which the vegetable 
fabric was constructed. It is for the most part only in the humblest 
plants, and in a particular phase of their lives, that such a restora- 
tion takes place in the form of motion; this motion being, like 
growth and development, an expression of the vital activity of the 
“zoospores” of Algx, and being obviously intended for their 
dispersion. 

Hence we seem justified in affirming that the correlation between 
heat and the vital force of plants is not less intimate than that 
which exists between heat and motion. The special attribute of the 
vegetable germ is its power of effecting the metamorphosis, and of 
utilising the organising force according to the plan of construction 
characteristic of each species. 

It is a consideration of no little interest, that on this view the 
light, heat, and mechanical power, which we now obtain from the 
combustion of coal, are really derived, through the vegetable life of 
the carboniferous epoch, from the light and heat communicated to 
the flora of that epoch by the sun; a fact which was discerned by 
the genius of George Stephenson, before the general doctrine of the 
“correlation of forces” had been given to the world by Mr. Grove. 

The results of the inquiry, therefore, so far as developed in this 
discourse (the forces especially concerned in producing the pheno- 
mena of animal life not having been included for want of time), are 
in complete harmony with the great doctrine of the conservation © 
force, according to which it is no less true that nil fit ad nihilum, 
than that nil fit ex nihilo. W. B.C. 
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Grants of Provisional Protection for Six Months. 


389. THOMAS SHEDDEN, A House, Argyle, N.B., “‘ Improvements in 
the manufacture of cartridge cases for fire-arms, and in the arrangement of 
primers therefor.”—Petition recorded 13th February, 1860. 3 

468. Richarp Jonss Deruam, Redcliff-street, Bristol, ‘“‘ Improvements in 
butter churns.”—Petition recorded 21st February, 1860. 

523. James Epwarp Boyp, Hither-green, Lewisham, Kent, “‘ Improvements 
in, and transmitting motive power from, certain parts to certain other 

of lawn-mowing, grass-cutting, and other agricultural, horticultural, 

and farming machines.”"— Petition recorded 25ih Febrwary, 1860. 

661. JouN KINNERSLEY SmyTuigs, Kensington Park-gardens, Kensington, 
Middlesex, “ A flying engine.” —Petition recorded 29th February, 1860. 

601. WittiaM Newron Wixson, High Holborn, London, and JAmEs Pirt, 
Cleckheaton, Yorkshire, ‘° Improvements in apparatus for sewing machines.” 
—Petition recorded 5th March, 1860. s 

607. EDWARD FieLD, Hart-street, Bloomsbury, London, “‘ Improvements in 
the manufacture of railway tyres.” 

609. Joun LeeminG, Bradford, Yorkshire, “Improvements in looms for 
weaving.” 

6ll. ay Epwarb Gepee, Wellington-street South, London, “‘ Improved 
machinery or apparatus for washing fecula.”— A communication from 
Michel Antoine Francois Thiband de Ménonville, Rambervilliers, Vosges, 
France. 

613. WiLLiaM Epwarp Gepee, Wellington-street South, London, ‘* Improve- 
ments in the manufacture of lasts and boot-trees.”—A communication from 
Auguste Nicolas Jacquier, Paris. 

615. Pierre Hua@on, Paris, “ Imp: ts in 
motive power.” 

617. Ropert Pritt, Newark Ironfoundry, Bath, Somersetshire, ‘‘ Improve- 
ments in the manufacture of leather, and in machinery for that purpose.”— 
Petitions recorded 6th March, 1860. 

19. George Waxcort, Abchurch-lane, London, “ An improved receptacle or 
receptacles for generating gas.” 

20. JAMES ARNOT, Birmingham, “ A new or improved spindle for door and 
other knobs.” 

621. Epwarp THOMAS Hvueues, Chancery-lane, London, ‘‘ A hydro-dynamical 
re-acting rotatory steam engine."—A communication from William Heury 
Christian Voss, Stuttgart, Wuriemberg. 

623. CHARLES ANDRE Cuapuis, Boulevart St. Martin, Paris, ‘‘ A new or im- 
proved process in manufacturing and ornamenting ceramic products 
chemically.” 

624. ARTHUR PaGet, Loughborough, Leicestershire, ‘‘Improvements in knit- 
ting machinery.” 

625. Joun Imray, Bridge-road, Lambeth, and JAMEs CopELAND, Marlborough- 
place, Kennington, Surrey, ‘* Improvements in steam and other hammers 
and anvils.” 

626. WitLiAM BearpMore, Deptford, Kent, and WILLIAM Riexy, Glasgow, 
Lanarkshire, N.B., ‘‘ Improvements in steam engines.” —Petitions recorded 
7th March, 1860, 

628. WitLiam GopparD, Park-hall, Staffordshire, “ An improvement in rail- 
way chairs.” 

629. Tuomas VEAL, Willenhall, Staffordshire, “Improvements in curry- 
combs.” 

631. Georce Henry Birkseck, Southampt Chancery-lane, London, 
“Improvements in floating docks.”—A communication from William Wain, 
Copenhagen, Denmark. 

633. JouN BELL, Manchester, and WILLIAM CuTTSs, Salford, Lancashire, ‘* Im- 
provements in steam engines ” 

634. WitLiaM PauLiser, Comragh, Waterford, “ Improvements in breech- 
loading rifles and other guns, and in cartridges to be used with such-like 
fire-arms, also in shot used with rifled guns.” 

635. GEORGE SHEARMAN, Haggerston, London, “‘ Improvements in water gas 
meters.” 

636. Grorerk Spitter, Upper Southwick-street, London, ‘‘ Improvements in 
knapsacks.” 

637. Joun Napier, Glasgow, Lanarkshire, N.B., ‘Improvements in steam 
engines.” — Petitwons recorded 8th March, 1860. 

638. Josuua LisTER and JouN Legs, Oldham, Lancashire, “ Improvements in 
the construction of oil cans.” 

639. WittiaM Ricuaxps, Sand-field Works, Canning-street, Nottingham, 
“ Cleansing, rinsing, or scouring lace, hosiery, or other articles, whether 
made of silk, cotton, or other material from extraneous matter.” 

640. CATHERINE SI!ELDON, St. George’s-place, Great Hampton-row, Birming* 
ham, ** Certain i:aprovements in ornamenting spurs, and other meta! por-_ 
tions of sadulery and harness furniture, and which said improvemeuts are 
also applicable for ornamenting other fancy articles made of wrought or 


btaining and applying 
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641. CuakLEs FREDERICK BIELEFELD, Gower-street, London, “ Improvements 
in the manufacture of wads for guns, and in cases for containing the charge 
of powder for the same.” 

642. JoserH Sawyer, London, “Improvements in the construction of fur- 
naces for steam boilers and other purposes.” 

643. WitLiaM Cay, Liverpool, ‘Improvements in the manufacture of gun- 
barrels, cannon, and other ordnance.” 

644. WittiaM Epwarp Newton, Chancery-lane, London, “An improved 
mode of attaching tools to handles.”— A communication from James 
Ezekiel Emerson, San Francisco, California, U.S. 

645, Tuomas Smitu, Manchester, ‘* Imp its in ry or apparatus 
for ornamenting woven fabrics.” —/etitions recorded 9th March, 186v. 

647. Josz Luis, Welbeck-street, Cavendish-square, London, “An improved 
means of blasting rocks.” —A communication from Charles Honoré Hypolite 
Lepetit, Cuerbourg, France. 

648, Jozz Luis, Weibeck-street, Cavendish-square, London, ‘‘ An improved 
mechanical dama-k loom.” — A communication from Philippe Joseph 
Galvaire, Arras, Pas de Calais, France. 

649. Joun StRickLaANp Orriey, Eversholt-street, Oakley-square, London, 
“An improved indicator for registering the withdrawal of liquids from 
casks or other vessels.” 

650. James Happen Youne, Great College-street, Camden-town, London, 
“‘ Improvements in setting up (composing) and distributing types.” 

651. James Rat, New-cross, Kent, “ Improvements in constructing iron ships, 
part of which improvements is applicable to the rivetting of boiler plates 
and others.” 

652. Wittiam ULLMER, Castle-street, Holborn, London, “‘ An improvement in 
printing machines.” 

653. Timorny Morris, Birmingham, ‘‘ Improvements in voltaic batteries, and 
in vats used in depositing metals by electricity.” 

654. FREDERICK ALEXANDER Pore, Epwin FrepERICK Cook, and RiciAKkp 
FReDERICK Woopwakv, Birmingham, “Improvements in connecting 
brooms and brushes to their sticks or handles.” 

655. Joun Piuine, Colne, | hire, “ Imp’ ts in brakes or appa- 
ratus for stopping looms when the shuttle is caught in the warp, which is 
applicable to ali looms with a brake applied to them.” 

657, WiuLiam TuxForD, Upper Thames-street, London, and GrorGe WILLIAM 
Hits, Mortlake, Surrey, “ Improvements in jurnaces.” —Petitions recorded 
10th March, 1860. 

659, JoskpH BeNNeTT HOWELL, Sheffield, Yorkshire, “‘ Improvements in tubes 
for boilers.” 

660. Groror Daviks, Serle-street, Lincoln’s-inn, London, ‘ Improvements in 
steam boilers and engines.”— A communication from Pierre Verrier, Mar- 
seilles, France. 

1. JouN Laneman, Stonehouse, Devonshire, ‘* An improved cartridge, and 

_ method of manufacturing the same.” 

662. ALFRED ViNcENT NEwTON, Chance y-lane, London, ‘‘ Improvements in 
steam engines.” —A communication from Henry Waterman, New York, U.S. 

663. THomas Woopnousk ASHBY snd Tuomas Yorks, Stamford, Lincoln- 
shire, “‘ Improvements in the construction of haymaking machines.” 

664. WitLiaM Epwakb Newton, Chancery-lane, London, “Improved machi- 
nery fur making hat-bodies.”—A communication from 8, b. Tobey, Provi- 
dence, Rhode Island, U.S.—Petitions recorded 12th March, 1860. 

667. SPeNckR SmiTH and PuiLip HatTHaway, “ Improvements in the manufac- 
ture of chains and other similar articles.” 

669. MARMADUKE MILLER and JouN Kemp, Mount-street, Nottinghamshire, 
“Improvements in water and steam gauges for steam boilers.” —/etitions 
recorded 13th Marek, 1860. 

675. Micuart Henry, Fleet-street, London, “Improvements in the con- 
struction of artificial hands, feet, and limbs, or substitutes for natural 
hands, feet, and limbs, and parts thereof.”—A communication from José 
Gallegos, Boulevart St. Martin, Paris. 

677. James Sim, Aberdeen, N.B., “‘ Improvements in measuring and register- 
ing the dow or discharge of liquids.” 

679. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements in 
cleaning rice, and the machinery or apparatus employed therein.”—A com- 
munication from Silas Dodson, San Francisco, California, and Alpheus 
Fobes, New York, U.S 

681. Wittiam Tuomas CHEETHAM, Rochdale, Lancashire, ‘ Improvements in 
cocks or taps.”” 

683. ALFRED Vixcent Newton, Chancery-lane, London, “‘ An improved 
construction of nail plate feeder.".—A communication from John Waldron 
Hoard and Thomas A. Searle, Providence, Khode Island, U.S.— Petitions 
recorded 14th March, 1860. 
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673. Caries Batiste, Toulouse, France, “An improved wood-grooving 


Patents on which the Stamp Duty of £50 has been Paid. 
776. THOMAS SIDEBOTTOM ADSHEAD and ABRAHAM HOLpsN, North-end Mills, 
Stalybridge, Cheshire.—Dated 20th March, 1857. 

a — Seaton, Chester-place, Regent’s Park, London.—Dated 2Ist 
863. WILLIAM Ross, Glasgow, Lanarkshire, N.B.—Dated 27th March, 1857. 
571. JouN James RusseuL, Wednesbury, Staffordshire.—Dated 28th March, 


799, James Epwanp Cour, New York, U.S.—Dated 2ist March, 1857. 
834. RRUBEN Sims, Bedford, near Leigh, Lancashire.—Dated 25th March, 


1857. 

807. Henry Dousy and Epwin Tuomas Dousy, Regent-street Quadrant, 

London.—Dated 21st March, 1857. 

827. WitLiaM Henry Couns, Birmingham.—Dated 25th March, 1857. 

838. Rosert CasseLs, Glasgow, and THOMAS Morton, Motherwell, Lanark- 
shire, N.B.—Dated 25th March, 1857. 

825. Tuomas Lawes, Chancery-lane, London.—Dated 24th March, 1857. 

828. THomas Lawes, Chancery-lane, London.—Dated 25th Mareh, 1857. 

845. WittiamM Tuomas CuaRK, Cottage-place, City-road, London.—Dated 
26th March, 1857. 

945. Richarp Brrkiy, jun., and Taomas Isaac Birkin, Nottingham.—Dated 
4th April, 1857. 

841. Josep WiLLIAM Wrson, Banbury, Oxfordshire.—Dated 25th March, 
1857 





870. Louis ETleNNE DEPLANQUB, Rue de !’Echiquier, Paris.—Dated 28th 
March, 1857. 

912. Francois AucusTe Laurgcisqug, Rue de l’Echiquier, Paris.—Dated 
2nd April, 1857. 

1160, Wittiam Cuark, Chancery-lane, London.—A communication —Dated 
24th April, 1857. 

23. MANUEL LeoroLp Jonas LAvATER, Holywell-lane, Shoreditch, London. 
—Dated 7th January, 1858. 





Patents on which the Stamp Duty of £100 has been Paid. 


775. GBORGE FERGUSSON WILSON and JAMES FREEMAN Lex, Belmont, Vaux- 
hall, Surrey.— Dated Ist April, 1853. 

776. GEORGE FerGusson WiLsoNn, Belmont, Vauxhall, Surrey.—Dated Ist 
April, 1853. 

783. GORGE FeRGusson Wiuson, Belmont, Vauxhall, Surrey.—Dated Ist 
April, 1853. 

75! GsorGE FERGUssoN WiLson, Belmont, Vauxhall, Surrey.—Dated Ist 
April, 1853. ps Rae 

Notices to Proceed. 

2581. CHARLES HENRY Brooks, Great George-street ,;Westminster, * Improve- 
ments in apparatuses for paying out and hauling in telegraph cables.” 

2583. Henry Joun DaNIeLL, Donnington Park, Leicestershire, ‘‘ Improve- 
ments in the construction of breech-loading fire-arms,”—/etitwns recorded 
14th November, 1859, 

2584. WiLLtaAM HeNry Warp, Auburn, Cayuga, New York, U.S., ‘‘ Improve- 
ments in wheels for railway engines and carriages.” : 
2585. WittiaM Henry Ward, Auburn, Cayuga, New York, U.S., “‘ An im- 

proved turntable for railways and other purposes.” 

2586. EpwARD Boruase, Allenheads, Haydon-bridge, Northumberland, “* Im- 
proved apparatus for separating metals and metallic ores when mingled 
with other substances in the state of slime."— /etitions recorded 15th 
November, 1859. 

2603. James WaRD and Henry Burman, Stratford-on-Avon, Warwickshire, 
“Improvements in machinery for making bricks and tiles, and for mould- 
ing peat and plastic substances." —Petition recorded 16th November, 1859. 

2608. Tuomas Rosinson, St. Helen’s, Lancashire, “ Improvements in steam 
engines.” —/etition recorded 17th November, 1859. 

2612 Wi.L1AM GossacE, Widnes, Lancashire, ‘‘ Improvements in the manu- 
facture of carbonate of soda.” 

2613. James PincuBeck, Camden-street, Islington, London, ‘‘ Improvements 
in ¢ "s Pp ting gus meters, which are partly applicable to 
ordinary consumer's meters.”—Petitions recorded 18th November, 1359, 

2614. Joseru WuiLcock, Chancery-lane, London, “ Improvements in the con- 
struction and arrangement of the boiler and working parts of steam fire- 
engines, parts of which are applicable to engines for other purposes.” —A 
communication from Joseph G. E. Larned, Brooklyn, New York, U.S. 

2618. Joun Kyieut, Newton-heath, near Manchester, ** Certain improve- 
ments in, or applicable to, looms for weaving, part of which is applicable 
to lubricating axles and bearings for other purposes.” 

2619. EDWARD Bartow and Francis Hamitton, Bolton-le-Moors, Lanca- 
shire, ‘‘ Certain improvements in carding engines.” 

2623. AveusTe Gopcuaux, Paris, “ Improvements in the mode of printing 
forms or models or copies of penmanship and designs, on paper and other 
fabrics.” 

2624. JouN Perrix, jun., Rochdale, and Joun Lorp, Manchester, Lanca- 
shire, ‘‘ Improvements in machinery or apparatus for drying rags, wool, 
and other fibrous materials.” 

2628. Henry NaYLor and WiLLIAM Crossey, Calder Vale, near Todmorden, 
I hire, “ Impr ts in nickers used in looms for weaving.”—- 
Petitions recorded 19th November, 1859. 

2631. WiLuiAM WuittLe, Smethwick, near Birmingham, “‘ Improvements in 
the manufacture of nails, and in machinery to be used in the said manu- 
facture.” 

2627. Joun Tausor Prrman, Gracechurch-street, London, “An improved 
method of curing india-rubber or gutta-percha compounds.”—A commu- 
nication from Asahel Knowlton Eaton, New York, U.8.—/etitions recorded 
2ist November, 1859. 

2639. BENJAMIN AmsDEN, St. Albans, Hertfordshire, ‘* Improvements in the 
manufacture of straw and other descriptions of hats and bonnets.” 

2646. Ropert Musust, Coleford, Gloucestershire, ‘‘ An improvement or im- 
provements in the facture of iron and steel.”—Petitions recorded 22nd 
November, 1859. 

2647, WintiaM Henny Warp, Auburn, Cayuga, New York, U.S., “A system 
of signal flags.” 

2648. Wintiam Henay Wak, Auburn, Cayuga, New York, U.S., *‘ Improved 
signal lanterns.” 

2649. Epwarp Tuomas Ilvenes, Chancery-lane, London, “ Improvements in 
the manufacture of a certain substance to supersede blasting powder.” — 
A communication from Nicholas Rave, sen., Curegham, near Lrussels, 
Belgium. 

2650. WitttaAmM Keats, Liverpool, *‘ An improved mode of manufacturing or 
forming the foundation or body of compound cylinders used for printing or 
embossing fabrics.” 

2651. Epwarp Tuomas Hugues, Chancery-lanc, London, “An improved 
chemical combination to supersede blasting powder.”—A communication 
from Nicholas Rave, sen., Curegham, near Brussels, Belgium. 

2653. BENJAMIN Ba@sTeR, King’s-road, Gray's-inn, London, ** Improvements 
in means or apparatus for giving surface finish to paper, which improve- 
ments are applicable to copper-plate and other printing, as also to emboss- 
ing.” —Petitwns recorded 23rd November, 1859. 

2657. FRaNcis Preston, Manchester, and Henry WILLIAM GARRETT, Salford, 
Lancashire, ‘* Improvements in the construction of cartridges.” 

2659. Winttam CukisToPHER Manitce, Manchester, “ Improvements in cop 
tubes used in machinery for spinning fibrous substances.”—J/etitions re- 
corded 24th November, 1359. 

2667. Cuarues Suiru, Isaac Sutru, and Joun Samira, Hopwood, near Hey- 
wood, Lancashire, ‘‘ Certain improvements in looms for weaving, and in 
apparatus for cutting the loops to form pile fabrics.” 

26638. Tuomas Carr, Bebingtou, Cheshire, ‘* Impr in arrang 
and mechanism for drying glue, moulded clay, sugar, white lead, and various 
other substances, and articles of manufacture.” 

2670, Isaac ALFRED Reap, Smethwick, near Birmingham, and Wit11AM 
Rennik, Birmingham, “ An improvement or improvements in connecting 
brooms with their sticks or handles.”— /ctitions recorded 25th November, 
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1859. 

2676. Lovis JEAN VANDECASTEELE, Bruges, Belgium, ‘‘ An improved method 
of coupling the locomotive with the tender, for the purpose of giving 
greater adhesion between the wheels of the former and the rails.” 

2677. CALEB BepeLs, Leicester, “‘ Improvements in the manufacture of shoes 
and boots, and in fabrics suitable for use in this manufacture.”—Petitious 
recorded 26th November, 1859. 

2687. Tuomas Luck, Spalding, Lincolnshire, ** Improvements in apparatus 
for removing straw from threshing machines.” 

269i. Joseru Bower, Hunslet, Yorkshire, ‘‘ An improved method of prepar- 
ing clay for the manufacture of crucibles, pots, and earthenware.”’—Vetitions 
recorded 2sth November. 1859. 

2695. Francis Herbert WENHAM, Brixton, Surrey, “‘ Certain improvements 
in steam engines.”—Petition recorded 20th November, 1859. 

2711. Jean Baptiste Tei, Bordeaux, France. ‘‘ Improvements in the con- 

« Struction of umbrellas and parasols."—/ etdion securded 30th November, 
1859, 

2733. ALFRED VinceNT Newton, Chancery-lane, London, ‘‘ Certain improve- 
ments in the construction of coiled springs.”— A communication from 
Carlos French, Seymour, New Haven, Connecticut, U.S.—/'aition 1e- 
corded 2nd December, 1359. 

2757. PRancow Coi@NeT, Boulevart St. Martin, Paris, “‘ Improvements in the 
manufacture of beton or composition applicable for purposes of covering 
building and construction, and for various uses as artificial stone.”— 
Petition recorded 6th December, 1859, 

2790. James Macinrosu, North-bank, Regent's Park, London, “ Improve- 
ments in setting artificiai teeth.”—Petitwn recorded sth December, 180%, 

2854, Epouakp Coxmisk, Paris, “‘ Improvements in the preservation of 

s.” 
57. CHARLES Hancock, West-street, West Smithfield, London, ** Improve- 
ments in insulating telegraphic juctors, and facturing cabies for 
telegraphic pur, .""— Petitions recorded 15th December, 1859, 








T 
machine.” — Deposited and recorded 14th March, 1860. 


2876. Robert Parisu Busk, Lille, France, avd Tuomas GREENWOOD, Leeds, 


Yorkshire, ‘‘ Improved machinery for hog a drawing fibrous sub- 

stances.”— Petition recorded 17th December, 1859, 

2902. ALFRED Vincent Newton, Chancery-lane, London, “ An improved 
es of churn.”—A communication from John Booth, Buffalo, New 

org, U.S, 

2904. JAMES Ferrans, Phownix Ironworks, Stroud, Gloucestershire, “‘ Im- 
provements in screw wrenches or spanners, and in securing the cotters or 
connecting-rod and other bearings.”—etitions recorded 20th December, 


1859. 

2909. SAMUEL PLImsoLL, Hatton-garden, London, “ Facilitating the unload- 
ing and transferring from railway wagons into carts and barges, &c., the 
coals and other matters with which they | be loaded, and for storing the 
same.”— Petition recorded 21st December, 1859. 

2960. FREDERICK Daressuer, Nassau-street, London, ‘‘ Improvements in 
dining and other tables, which improvements are applicable to other 
articles of furniture.”—Petition recorded 28th December, 1859. 

7. SAMUEL RowsoTHaM, Putney, Surrey, and Tuomas Gratton, Derby, “ A 
composition for rendering mm Fv linen, cotton, silk, or other in- 
flammable fabrics and substances.”— Petition recorded 2nd January, 1860. 

33. SAMUEL PERKss, Clapham, Surrey, ‘‘ Improvements in presses, and modes 
of pressing applicable to cotton, hemp, wool, coir, hides, hay, fibres, peat, 
linen thread, piece goods, extracting oil, and other useful purposes.”— 
Petition recorded 5th January, 1860. 

56, JULES FERDINAND HILuRL, Welbeck-street, Cavendish-square, London, 
“ An improved machine for squatting, separating, and tearing rushes and 
all other textile fibrous plants.”—Petition recorded 9th January, 1860, 

166. JAMES PorreR, Manchester, “ Certain improvements in self-acting 
mules "—Petition recorded 23rd January, 1860. 

276 ABRAnAM Denny and EpwaRD Maynarp Denny, Waterford, Ireland, 
“*An improved method of, and tus for, singeing pigs.”— Petition 
recorded 2nd February, 1860. 

389. Tuomas SuxppEN, Ardgartan-house, Argyleshire, N.B., ‘‘ Improvements 
in the manufacture of cartridge cases for tire-arms, and in the arrangement 
of primers therefor.”— Petition recorded 13th February, 1860, 

420. Epwin Capuen, Islington, Middlesex, ‘‘ An improvement in the con- 
struction of soles and heels for boots, shoes, and other coverings for the 
feet.” —Petition recorded 16th February, 1860. 

442. Davip Inons, Hamilton-street. Deptford, Kent, “Improvements in 
ship's compasses "— Petition recorded 17th February, 1860. 

464. G. W. Townsenp, Caleutta, ‘‘ An improvement in projectiles,” —J’etition 
recorded 20th February, 1860. 

516. JAMes Gi.uxsrie and Joun Gruuespme, Kingsbarns, Fife, N.B., ‘‘Im- 
provements in reaping and mowing machines,”— Petition recorded 25th 
February, 1860, 

561. Joun KinnensLey Smytuirs, Kensington-park-gardens, Middlesex, ** A 
flying engine "— Petition recorded 29th February, 1860, 

574. Joun McCuLtocn, San Francisco, U.S., “ Improvements in the reduc- 
tion of gold, silver, and copper ores.” — Petition recorded lst March, 1860, 
609, Joun Lexmine, Bradford, Yorkshire, ‘‘ Improvements in looms for weav- 

ing.” —Petition recorded 6th March, 1860, 

619. George Watcort, Abchurch-lane, London, ‘‘ An improved receptacle or 
receptacles for generating gas ” — Petition recorded 7th March, 1960, 

637, Joun Narigr, Glasgow, Lanarkshire, N.B., ** Improvements in steam 
engines," — Petition recorded 8th March, 1860, 

639. Wittiam Richarps, Sandficld Works, Canning-street, Nottingham, 
“Cleansing, rinsing, or scouring lace, hosiery, or other articles, whether 
made of silk, cotton, or other material, from extraneous matters.” —Petition 
recorded 9th March, 1860. 

647. Joze Luis, Welbeck-street, Cavendish-square, London, ‘‘ An improved 
means of blasting rocks.” —A communication from Charles Honoré Hypolite 
Lepetit, Cherbourg, France.—Petition vecorded 10th March, 1860, 

673. » on a Batists, Toulouse, France, “‘ An improved wood grooving 
machine.” 

677. Jamex Stu, Aberdeen, N.B., “‘ Improvements in measuring and register- 
ing the flow or discharge of liquids.” —Vetitions recorded 14th March, 1860. 








And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 
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*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 





CLass 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
2093. J. P. KENNEDY, Torrington-square, Middlesex, “Steam boilers,”— 
Dated 14th September, 1859. 

This invention consists in providing means of expansion and contraction 
for the flue or flues, independently of the expansion and contraction of the 
external portion of the boiler, in order to prevent the dangerous strains, 
bendings, disruptions, and warpings produced by unequal heatings, at the 
same time with their otherwise inevitable effects. And one means of effect- 
ing this object is by providing one extremity of each flue with a sliding 
giand and stuffing-box, which, of course, must be water and steam-tight.— 
Not proceeded with, 


2004. R. C. Rapier, Newcastle-upon-Tyne, “Steam boilers."—Dated 14th 
September, 1859. 

This invention is intended to obviate the strain thrown on steam boilers 
by the unequal expansion of the flues and the shell of the boiler. The in- 
ventor fastens one end only of the fire-box or flue to one end of the boiler, 
and the other end passes through a stuffing-box bolted on the other end of 
the boiler, so as to allow the fire-box or flue to slide out or in as it becomes 
hot or cold, without allowing the water to leak out. The stuffing or pack- 
ing may be made of india-rubber, hemp, brass, or any other suitable 
material.—Not proceeded with, 

7. H. Jackson, Oak-lane, Limehouse, “ Fire-bars."—Dated 16th September, 
859. 

For the purposes of this invention each fire-har is made with the upper 
surface by preference wider than the lower part, the lower part tapering 
off to a blunt wedge-shaped section. The two ends of each bar at the upper 
surface are made wider than the intermediate parts, so that, when the ends 
of two neighbouring bars come together in a furnace, there will be an air- 
space between the bars. Along the central part of each bar there is formed 
a row of holes, which descend some distance below the upper surface, and 
then open out on either side of the bar, and such holes increase in dimen- 
sions as they descend from the upper surface. By these means the air 
supplied to the fuel on the bars will be divided into numerous streams, 
which will improve the combustion of the fuel, and at the same time the 
bars will be kept cool, and, by making the holes to increase in size as they 
descend from the upper surface, the holes are not liable to become filled up, 


2122. T. Eutaort, Manchester, ‘‘ Lubricators.”—Dated 17th September, 1859, 
This invention relates to the construction of apparatus for lubricating the 
cylinders and pistons of steam engines where the lubricating matter is 
introduced by means of pipes or tubes around the periphery of the cylinders, 
in whatever part of the periphery they may be situated, and consists, First, 
in the employment of a self-acting valve or clack at or near the delivery end 
of such pipes or tubes, in order to prevent waste of steam caused by the 
filling and emptying of such pipes or tubes at each stroke of the engine. In 
cases where the delivery end of the tubes is above the piston, the patentee 
grooves channels in the sides of the cylinder in such manner as to allow of 
the oil or tallow, in its passage downwards towards the piston, 
gm = tgp & space equal to several times the diameter of the mouth of 
the tubes, and thus rapidly lubricating the whole circumference of the 
piston. Secondly, in an arrangement for connecting the oil or tallow cup 
with the tubes leading to the cylinder, so as to permit the oil or tallow to 
flow freely into the cylinder when required, and while the engine is standing. 
This arrangement consists of stop-cock and pipes so adapted that on opening 
the cock the oil or tallow from a cup or reservoir will pass freely down the 
pipe into a feed-pipe through the valve or clack at the end thereof into the 
cylinder, The cock will then be shut, and the engine set going. The 
engine moves a lever which causes an opening in a revolving plug to 
communicate with the oil or tallow cup or reservoir ; the opening in the 
plug will fill with oil or tallow, and, as soon as the lever returns, the oil or 
tallow passes down into the feed-pipe, and thence into the cylinder. Thirdly, 
in an arr t for admitting and discharging oil or tallow into the 








cylinders of high-pressure engines, while such engines are at work under 
full pressure. In this arrangement there is an oil or tallow cup, and below 
or at the bottom of, and communicating with it, are two revolving plugs 
which are connected and kept in their relative positions to each other by a 
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pair of small toothed spur-wheels on the axes thereof outside the cup. 
Openings are formed in each plug,and they may so adjusted as to 
receive and discharge at the same time, if thought desirable, or otherwise. 
The wheels also cause the plugs to revolve, and motion is communicated to 
them by a ratchet-wheel on the shaft of one of them, or otherwise. 





Ciass 2,—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2084. W. B. Apams, Adam-street, Adelphi, London, “‘ Permanent-way of rail- 

ways,” — Dated 13th September, 185. i 

These improvements in spikes or screws for holding chairs to sleepers 
consist in forming a large-sized conical hole in the chair, and applying 
thereto a spike or screw, the neck of which may be conical or cylindrical, 
but with a loose collar of iron or other metal, either coned or flat, placed on 
the neck of the spike, so that, in driving down the spike, the elasticity of 
the collar will ensure a fit against both spike and chair, without risk of 
splitting the chair, a disadvantage which occurs with solid spikes; and in 
case of wear they can easily be tightened by driving. The improvements in 
fastening rails in chairs consist in the use of keys of iron or stecl, either on 
one or both sides of the rail, The keys are driven with elastic pressure 
between the rail and chair, thus preventing the splitting of the chairs by 
rigid pressure, and dispensing with the ordinary wooden keys. The im- 
provement in cast-iron sleepers consists in the extension of the bases of the 
various improved chairs before described, so as to form a sufficient bearing 
in the ballast, making every chair its own sleeper also, The improvements 
in girder rails consist, First, in a double-headed rail of the ordinary form as 
regards the tables or running surfaces, but rolled with wide central flanges 
of sufficient area to bear on the ballast without the aid of sleepers, being an 
improvement on a former patent of the present patentee, where similar 
rails bear on sleepers, The invention cannot be described in detail without 
reference to the drawings. 

2091. C. G. GumpeL, Holland-road, Brixton, Surrey, ‘‘ Propelling of % 

— Dated 14th September, 1859. 

This invention consists in the formation of a longitudinal tubular channel 
or channels under and fixed to the bottom of a vessel or boat, which channel 
is open at both ends for the admittance and exit of water; the openings to 
the channel are under complete control, so that they can be partially or 
completely closed, The water in the channel is acted upon by means of an 
improved arrangement of machinery and valves placed in the vessel, and 
driven by any suitable motive power, The walls of the channel (in case 
steam is employed) are so formed as to serve for the condensation of steam. 


2101. J. Buimre, Brussels, ' Railway brakes.”— Dated 15th September, 1859. 

The objects of these improvements is to cause the power of the axles of 
the running whee!s to be exerted in operating the breaks, For this purpose 
upon one of the carriage axles is formed or affixed a screw thread, which 
is capable of taking into the teeth of a corresponding wheel on a shifting 
axle, upon which is formed or affixed another screw thread, taking into the 
teeth of a segment, giving motion by connections and leverage to the 
brakes, ‘The shifting axle is movable, so as to bring its toothed wheel into 
action with the screw thread on the carriage axle by an eccentric or tappet, 
or other suitable agent, acted upon by a handle placed conveniently for the 
guard or other person in charge of the train, and, if desired, any number of 
carriages of a train may be similarly provided, and the parts connected so as 
to be simultancously operated by the action upon one of them, 


























2108. B. Lauril, Manchester, “ Rails for railways.”—Dated 16th Seplember, 
135. 

The object of this invention is to increase the strength of the metal of 
which rails are formed, and thus to enable them to withstand the wear and 
tear for a prolonged period. To effect this, the patentee submits them, 
when rolled into shape by the ordinary method, and, when in the cold 
state, to pressure between rollers. The machinery for this purpose may be 
somewhat similar to any usual roiling apparatus, 

2115. J. Luis, Welbeck-strect, Cavendish-aquare, London, Brakes for 
railway carriages.” —A communication.— Dated \7th September, 1359, 
This invention cannot be described without reference to the drawings. 





2116, J. Luis, Welbeck-street, Cavendish-square, London, ** An automaton bell 
Jor the proventwu of collisions at sea.”"—A communication.—Dated li th 
September, 1550. 

This invention consists of a bell supported on an iron rod, surmounted by 
four arms placed at right angles, and having at each end a movable hammer 
or clapper so attached that, at the least oscillation, the hammers may strike 
the bell. When placed on a floating buoy (marking sunken rocks, sands, 
or otherwise), or some part of the vessel (as the top of one of the masts), 
it rings at the slightest oscillation of the vessel or buoy, and thus, even 
during fogs, whether the vessel be sailing or at anchor, collisions may be 
prevented by the bell signalling the whereabouts, 

2119. J. Luis, Welbeck-stirect, Cavendish-syuare, London, ‘* An improved dise 
and lontern signal with double repeaters.” —A communication,— Dated Lith 
September, 18.9. 

The iron wire as used at present for transmitting motion to the disc has 
the inconvenience of dilating from heat and contracting by cold, and these 
are very great disadvantages in certain systems of dises. The patentee has, 
however, overcome these difficulties after repeated experiments in the 
following manner :—By making an endless wire pass over two pulleys the 
tension ou the wire is equal on all parts when the pulleys are at rest ; so, by 
increasing the tension on the conducting wire by means one of the 
pulleys, the other pulley would be put in movement; this arrangement 
experience has shown the patentee never fails, it never being requisite 
either to lengthen or shorten the wire; thus it is an endless wire stretched 
over two pulleys by which be works his disc, Motion is communicated to 
the wire by means of a hand lever fixed to the working pulley. This lever 
is furnished with a bolt which allows of several revolutions being imparted 
to the whecl, but this belt would only be required when the dise is worked 
at a greater distance than 1,500 yards, The grooves of the working pulley 
are furnished with Leeth, so that the wire or chain may not slip, The work- 
ing pulley which the patentee uses isabout 24in. in diameter ; with a larger 
diameter the dise appears difficult to work, The movement is communicated 


















to the signal mast by means of a loose pulley furnished with eight stops, 
and these communicate the movement to a detent which moves the dise ; 
this arrangement isso established that, on the wire moving from 4 ia, to 
Gin., cither one Way or the other, the disc has worked a halt revolution of 


the lever, and this, it must be remarked, gives to the wire a movement of 





about 40 in. The lamp employed is lighted by aleohol, which, as it does 
not furze, gives a brilliant light, allows of easy cleansing, and is much more 
advantageous noi, The lintern is fixed on a post 8 in. by 8 in., and to 








this post all the sof the signal can be adjusted The lantern is thus 
subjected to no sl of any kind by the working, aid the glasses are little 
exposed to be broken; the light is also less likely to be extinguished. The 
red night signal is produced by a glass which is placed before the lantern by 






























& movement of rotation so gentle that from this the bre » is impossible, 
A ladder is fastened inst the post of the disc, and is used when the 
lantern is placed, or the red glass wants cleaning, or when the disc requires 
peuntin the friction rollers are mounted se that the wire failing from the 
grooves of the rollers cannot be ca squeezed, ‘They ean be dismounted 
for cleaning, &c., without the aid of any instrament, But as other causes 
may happen which may break the glass, or extinguish the lantern, these 





inconveniences are obviated by means of repeaters, Phe repeaters are two in 
number, as above mentioned, and are for the purpose of repeating faithfuily 
the situation of all (he essential parts of the dise ; one is mechanical aud tl 
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other electrical. The mechanical repeater is the double of the principal signal ; 
be of various dimensions, and is governed by two threads of the 

tely, and reproduces the movements of the principal disc; and 

nged th it moves only at the latter part of the movement of the 

wire, Whereas the large dise works when the wire has moved from 4 in, to 
Gin, The resuit of this arrangement is that, if the wire is too stretched, 
this repeater would cease to work long before the large signal. This re- 
peater, therefore, obliges Che siguai-man always t ep his v ta tension 
more than sufficient, it is pla i ia position as to be in view of all 
the res ible agents At night it ought to be lighted up by a lantern. 





The electrical repeater completes the tormer by indicating not onl) 
situation of the dise, but also of the glass and light of the lantern. 

composed of a pile of ten elements placed near the signal. <A wire 
brought from the pile up to the working lever, where it pr 
a beli alarm. The wire has three interruptions; the first is for the 
signal, the second for the red ss, and the third for the light of the 
lantern, The first electrical interruption is put in movement by the fr J 
of the red glass, and, as the frame is itself put in motion by the signal-mast, 
it indicates clearly the position of the mast signal. An interruption of the 
electrical current takes place when the dise is open (parallel to the road), 
and the current is re-established when the dise is shut (or perpendicular to 
the road). A second interruption takes piace if the red glass breaks, as the 
conducting wire is cut; a piece of co r fixed on the red glass completes 
the current, so that, if the glass break » copper falls, and an interrup- 
tion of the electrical current takes pl he third interruption occurs 
when the lamp of the lantern goes out, as, when alight, a thermometer con- 
taining quicksilver placed in the lantern establishes the current; the heat 
of the flame causes the quicksilver to rise to a certain height, so as to touch 
the two separate ends of the conducting wire, which are placed in an empty 
bow! in the upper part of the tube containing the quicksilver. ‘The tube 
containing the quicksilver is in near proximity to the flame, the heat of 
which causes the quicksilver to rise till it touches the ends of the w and 
so establishes the connection ; but when the light goes out the quicksilver 
falls, and the current is interrupted. This apparatus is of such great sim- 
plicity that the lantern can be furnished with it at a very trifling expense. 
The bell alarm moved by the electrical current is simply an electro-magnet 
acting as long as the current continues, This bell is placed so as to be heard by 
























































the man in charge of the disc; a magnetic needle indicating the exact 
position of the disc might also be placed in the station-master’s room. 
From the above arrangement, if the disc does not act, or if during the night 
the red glass breaks, or the lamp goes out, the current is interrupted, and 
the magnet no longer acts. At the same time no inconvenience is felt from 
the irregularity of the electric current, as the mechanical repeater acts as 
check, 

2123. A. J. NorMAN, Gore Lodge, Turnham Green, ‘* Paving roads and 

surfaces.” — Dated 17th September, 1359. 

This invention consists in a mode of obtaining an even, durable, and 
permanent road by laying a flat under-surface made of plates of wood, iron, 
slabs of slate, stone, glass, earthenware, or any other suitable material, 
under the top stones. The top stones are to be set in with lime, bitumen, 
asphalte, cement, or other suitable composition. When wood is used it will 
require some material to be laid with it to preserve the same from damp or 
rot.—Not proceeded with. 

2124. FE. H. Taywor, Saltney, Cheshire, “‘ Securing the bolts in sish-joint and 
other fastenings Jor rails on railways.” —Dated 19th September, 1359. 

The patentee claims the employment of reversed nuts and bolt-heads for 
fish-joints, chairs, and other fastenings used in the permanent-way of rail- 
ways, so,that the nuts and bolt-heads shall be prevented from turning or 
becoming loose by passing over them a slotted metal plate; and also in 
connection with the recessed nuts and bolt-heads the employment of a 
wedge, one side of which presses against the nuts or bolt-heads, and another 
side against a flange cast upon, or a recess formed in, the fish-joints, chair, 
or other fastening ; and also, in connection with the notched or grooved nuts, 
the employment of a pin, cotter, or wedge, one part of which presses 
against the groove or notch in the nut, and another part against the bolt, 
the same being either combined or not with a groove in the fish-plate or 
other fixed part through which such bolt passes. 

2129. J. Wriaut, Bridge-strect, Blickfriars, London, “ Carriages, &c.”—A 
commun ication.—Dated 19th September, 1859. 

This invention has for its object to replace the small front whecls of four- 
wheeled carriages or omnibuses, or such-like conveyances, by others of 
larger diameter, and at the same time to allow the carriage to turn as easily 
asfby the present mode of construction. Ordinary four-wheeled carriages 
are Composed of a hody or case which rests, through the springs, upon each 
side of the axle of the two rear wheels, and upon the centre of the front 
axle by means of a wheel or turn-plate. By this arrangement the front 
axle and wheels are enabled to turn round, and thus briny with them the 
varriage. ‘To enable this, however, to be done, the front wheels must neces- 
sarily be small, as they often run partly under the bottom of the carr 
in turning. The object of this invention is to suppress the wheel or t 
plate in front, and substitute for the small fore-wheels others of larger 
diameter, and at the same time to enable the carriage to turn easily, ‘To 
effect this the carriages are composed of two bodies or cases instead of one, 
as in the ordinary construction ; each case rests upon each side of one of 
the axles by means of the springs, and each is articulated to the other so as 
to turn freely in each other, and thus enable the carriage to turn with the 
sume facility, By means of this arrangement a more steady and speedy 
motion is given to the carriage. 

















Ciass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Se. 
2104. J. P. Cuanke, King-street Mills, Leicester, “ Spools or reels.”—Dated 

loth September, 1859. 

This invention consists in making spools or reels of wood or metal, or 
wood and metal combined, and covering the end or ends of the said spools 
or reels, either wholly or partially, with a flat disc or dises of bone, wood, 
pearl, vegetable ivory, ivory, horn, hoof, tortuiseshell, glass, or porcelain, 
the said dise or discs being fastened by the use of a metallic tube or cylinder 
passing through the spool or reel and the dise or dises, and turned over or 
spread out beyond so as securely to hold the said dise or dises on to the end 
or ends of the spool or reel. 

2105. J. W. Hapwen, Kebroyd Mills, Halifax, Yorkshire, “* Drawing fibrous 
substances.” — Dated 16th September, 135: 

The patentee claims the application in any set or system of drawing 
rollers as a substitute for, and in place of, the usual back or detaining 
rollers, of a roller or rollers combined with a fixed straight-edged bar, shell, 
or trough, between the straight edge of which bar and the roller the delivery 
of the fibrous material to be drawn may be effected at a point nearer to the 
nip of the next following drawing rollers (or to the first of the gill-bars or 
fallers where gill machinery is used) than is practicable by the back or 
detaining rollers in ordinary use. 

2106, J. BortomLry and A. H, Martin, North Bierley, near Bradford, York- 
shire, ** Apparatus enployed in weaving.” — Dated 16th September, 1859. 

The object of these improvements is to give facility in the production of 
various figured fabrics. When hooked rods are employed, the hooked ends 
of which are capable of being acted upon by the knife edges of suitable 
levers or sliding rods, whilst their other ends are connected to levers in 
connection with the heddles, in order to produce various effects in the 
weaving (or with other parts in the working of the loom), the patentees 
form the needles which are acted upon by the jacquard or pattern surface to 
select such rods (in order to their hooked ends being placed in the position 
required), so that they may also act as stops or holders to such rods ; and 
they form such rods with catches to be taken into by the ends of such 
needles, by which facility is given for holding such rods, and parts acting 
therewith, in position during changes of the other parts. They also control 
the motions of the levers or bars acting on the hooked rods so that in their 
motion to take ou to the hooks they each incline to the sume point, whilst 
in going back they recede therefrom at an angle to each other, by which 
facility is given im taking on to the hooks for operation, and of clearing 
them after operation. They also incline the upper part of the knife edge, 
and such inclination of the levers or bars is capable of adjustment. The 
hooked rods are drawn towards the needles by springs .by preference coiled), 
acting between such rods and the levers to which they are attached, and so 
as to move with them, by which simplicity of working is obtained with 
little friction. The jacquard cylinder is moved to and fro by a lever 
operated 
other ble shaft. And in order to obtain repetitions of certain of the 
cards for the production of plain weaving at certain parts when weaving by 
means of heddles, the card cylinder is capable of being moved in either 
direction by a pair of drivers or clawkers connected together, and they are 
thus brought into position to be operated by a cord or band or such-like 
means acted upon by the weaver, and worked by a separate tappet, whilst 
at other times the cylinder is caused to rotate continuously by one of such 
clawkers or drivers, ‘ 







































Eastwoop, Bradford, Yorkshire, ** Preparing and combing wool, 
—Dated 10th September, 1859, 
sarrying out this invention the patentee applies in connection with a 
carding engine a series of combs, by preference what are called chain combs, 
which are caused to travel past, and parallel with, the axis of the doffer- 
roller of the carding engine, so as to take from such doffer-roller the fibre 
which the doffer receives from the main cylinder. The number of rows of 
tecth, as well as the fineness of them, in the comb, will vary with the 
length or quality of staple under operation, but he arranges them in various 
lengths, the back row, or that farthest from the engine, being the longest, 
next row shorter, and so on, the front row being the shortest. The 
or longest row or rows pass up to, or within the teeth of, the doffer, 
Which, in carrying out these improvements, is caused to travel in the 
opposite direcuun to that usually adopted, with the teeth on the doffer 
miveting those on the swift or main cylinder, and so as to lay the fibres 
thereon to the passing combs. He applies a plate over the foremost rows to 
prevent the fibre being taken by them as de red by the doffer, and so 
that it may be laid only on to the back row or rows, ‘This plate he prefers 
to be of a curved form, correspond with that of the doffer, and to lie 
highest at the poiit of delivery of the fibre first from the doffer to the pass- 
iug comb, and progressively lower to the point of leaving the doffer to 
admit of accumulation of fibre on the back row or rows of combs. So soon 
as the passing combs have passed the doffer a brush or other suitable instru- 
ment will force the fibre taken on to the back row or rows of combs into the 






























| other rows of teeth, in order that, in the drawing off, the fibre may be drawn 
he 
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J. FAIRBAIRN, Leeds, ** Finishing the teeth of spur and other gearing.” 
/ 


« 185 
September, 1859. 


tion cannot be described without reference to the drawings. 


CLass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlusses, Implements, Flour 
Mills, Se. 

2002. J. MARRITT, Sui 
Dated Lith Septembe 
This invention ¢onsists in employing two or more circular harrows 
attached by vertical shafts in their centres to a connecting bar above. On 
the upper part of the vertical shafts are affixed short bent arms, the ex- 
tremities of which also reach the bar, and are secured by pius or bolts 
passing through holes formed in the bar for the purpose of forcing either 
one side or the other of the harrows deeper iuto the ground, thereby 
causing them to rotate in whichever direction they may be required. The 
spikes may be formed in two or more rows towards the centre, which will 
break the clods of earth, and reduce them to the required state in a more 

speedy and efficient manner than harrows of the ordinary coustruction. 


ton, Yorkshire, * Double-action rotating harrow.”— 











2000. J. Robinson, 
ment.”"— Dated Lith September, a 
This invention relates to that class of ag 


‘An improved agricultural iimple- 


Sulton, near Hull, 
9 





sricultural implements employed 





| for harrowing or disturbing, to a small depth, the surface of land over 





& cam course formed in a cylindrical surface on the crank or | 





which it is drawn, and it consists in constructing and arranging two or 
more horizontal wheels of light metal framework, each having two or 
more rings or circles framed together radially or otherwise from a central 
boss ; the under side or face of each horizontal wheel, or the circles or ri 
thereof, have tangs, pointed studs, or harrow-points of a suitable length or 
form, suitably disposed around each ring or circle. These wheels or circular 
frames forming harrows have each a draught or pull-bar attached at one 
end to a stud or pin passing through the centre boss of each, whilst the 
other end of each draught or pull-bar is attached to a ‘ double tree,” or 
frame having a series a holes therein for enabling different angles of 
draught or pull to be given. One of the draught-bars or pull-bars should 
be of a greater length than the other, so that the centres of the horizontal 
wheels or circular frames or harrows are not parallel with the line of the 
double tree, as the one centre approaches nearer thereto than the other, 
The draught or pull-bars, connecting the double tree with the centre of 
each circular harrow, are, at the end nearest to the double tree, bent 
upwards, or suitably curved, or otherwise formed, so as to prevent the hind 
part of the harrow from rising, and to enable a uniform level pull to be 
communicated to the circular harrows when in contact with the ground, 
The opposite ends of the draught or pull-bars may be forked so as to clip 
the top and bottom of the centre stud of each wheel or circular harrow, or 
they may have a suitable strong stud or pin to extend through the boss or 
nave of each horizontal wheel or circular harrow, and upon which stud or 
stud-pin the circular frames or harrows are free to revoive. The yokes or 
splinter bars or shafts are to be connected near to the extreme end of the 
double tree ; or, where a traction engine or other machine is employed for 
drawing the harrows, the double tree may be connected thereto by means of 
links. The circular frames or harrows being free to revolve or rotate upon 
the centre stud or pin at the end of each draught or pull-bar, the angular 
position, and the different lengths of these bars, has a tendency to pull and 
to keep either side of the peripheries of the circular harrows in contact 
with, and also to cause them to rotate whilst being drawn on, the ground. 
These implements may either be constructed of wood or metal. 





CLass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ment, Glass, Paint, House Fittings, Warming, Ventilating, §c. 
2113. J. Luis, Welbeck-street, Cavendish-square, London, * Brick and tile 
making machine.” —A communication.—Dated 17th September, 1859. 
This invention cannot be described without reference to the drawings. 





CLass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


2087. J. GRAINGER, Birmingham, ‘‘ Improvements in breech-loading fire-arma, 
and in inoulds for making projectiles.” —Dated 13th September, 1859. 

This invention consists, First, of the following method of opening and 
closing the breech end of breech-loading fire-arms, The inventor connects 
the barrel to the break-off by means of two arms projecting from the said 
break-off, to which arms the barrel is jomted, so as to turn in a vertical 
plane. Through the face of the break-off a screw, having a double thread, 
works. The conical end of the said screw fits the breech-end of the barrel, 
and closes it during discharge. The said screw is made to protrude from, 
and retire into, the face of the break-off by means of an arm working ina 
slot in the break-off, by raising and lowering which said arm a partial 
rotation may be given to the screw. The invention consists, Secondly, in 
the following method of making moulds in which to cast projectiles for 
hexagonal or polygonal rifles. He makes the said moulds of a single 
block of metal in which is sunk aeavity having the figure of the projectile, 
the base of the projectile beimg uppermost. A plate, having a hole through 
which the lead is to be poured, is made to turn over the open top of the 
mould during the casting of the projectile. The said mould may be made 
by  aietaied or drifting upon a model in steel of the projectile. —Not proceeded 
with, 

2097. J. S. SLocum, Providence, Rhode Island, U.S., “ Projectiles.” —A com- 
municution.—Dated 14th September, 1859. 

The patentee claims the combination of layers of metallic and fibrous 
material to form a packing and mode of applying the same. Also the appli- 
cation of pasteboard, papier maché, or other preparation of a character 
presenting a sufficiently solid resistance to the explosive action, and at the 
same time prevent the clogging or leadding of the gun. Also the mode of 
applying the explosive force to act upon the packing or sides of the shot 
through channel ways. 

2120. J. J. Kerr, Twickenham, “ Cartridges containing shot.”—Dated 17th 
September, 1859. 

This invention is peculiarly applicable when using cases of thin metal, 
though cases of other material may be employed ; and the invention consists 
in using wads having one side of a concave form to cover the shot, the 
concave or hollow side of the wad being next the shot. The object is that 
the outer wad of a cartridge shail be strongest at its outer circumference, 
and of less and less substance as it comes to the centre, where the wad 
may have a hole through it or not, as may be preferred.—Not proceeded with, 





CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


2044. A. V. Newton, Chancery-lane, London, ‘‘ Metallic strips or bands 
applicable to ladies’ skirts."—A communication.—Dated 7th September, 
1859. 


The object of this invention is to increase the resilient action of the 
metallic hoops of ladies’ skirts, without adding to, but rather diminishing, 
the weight of the metal. To this end, instead of rolling the metal into flat 
Strips, it is now proposed to corrugate the strips in the direction of their 
length. 

2045. A. V. Newton, Chancery-lane, London, “ Ladies’ hooped skirts."—A 

communication.— Dated 7th September, 1859. 

This invention relates, First, to a mode of facilitating the graduation of 

the size of the hoops of ladies’ skirts, and of ensuring their taking the 

required set when connected together and formed into a skirt. Secondly, 

to certain novel modes of connecting the hoops of skirts together, The 

invention cannot be described without reference to the drawings. 

2049. T. Hooman, Oxsord-strect, London, “* Cravat.”—Dated 8th September, 
1859. 

This invention consists of a stock, cravat, muffler, or wrapper for the 
neck, very easy of application or adjustment to the neck or throat, without 
the user necessarily passing the hands over the head. In appearance it 
resembles an ordinary stock, cravat, or a winter muffler or wrapper. It is 
constructed with a circularly curved spring or springs contained or sewn 
within the folded material or fabric of which the stock, cravat, or muffler 
or wrapper is constructed, in such manner that on distending or folding 
open the curved spring or springs extending to the back thereof, the stock, 
vat, or mufHer, or wrapper is distended or folded open, and can be placed 
s to enfold or encircle the neck or throat, and without disarranging the 
front part thereof. The two ends of the spring or springs closing or meet- 
ing by the elastic force, and being self-adjusting at the back of the neck, 
and encircling the throat and retaining the fabric or material of the stock, 
cravat, muffler, or wrapper comfortably secured, envelope the neck or thr 
without the necessity of tying. Or instead of the springs the inventor uses 
two pieces of steel or other flexible material hinged or jointed, or otherwise 
orp connected in the front; the two pieces folding so as to meet at the 
wack of the neck are self-adjusting, and contained within the fabric of the 
stock, cravat, muffler, or wrapper. In the front of the stock, cravat, 
muffler, or wrapper constructed according to this invention, a respiratory 
apparatus may be sewn or affixed, so as to form an integral part of the stock, 
cravat, or muffler or wrapper.—Not proceeded with. 

2050. T. O. SMALL, Neweastle-on- Tyne, “‘ Slereoscopes.”"—Dated 8th September, 
1859. 

This invention consists, First, in the substitution of coloured or tinted 
glasses, or other tinted media, in place of the uncoloured glasses or other 
substances heretofore used, for the purpose of reflecting light in stereosec ppic 
slides ; and, Secondly, in the application of a pulley or lever for the raising 
or depression of such media, by the use of which coloured or tinted glasses, 
or other tinted media, assisted by the said pulley or lever, the patentee 18 
enabled to throw upon stereoscopic slides every degree and variety of light 
which may be required, 

2064. A. V. NEwTon, Chancery-lane, London, ** Hat bodics."—A communica- 
tion.— Dated 9th September, 1859. 

The First part of this invention consists in a new combination of the feed- 
motion, picking cylinder, and perforated cone, in which the latter is set directly 
in front of the picker, and with its axis parallel or nearly parallel thereto, but 
has no vibratory motion imparted to it, while at the same time no trunk or 
directrice is interposed between the two. The machine is thus not only 
rendered more simple, but is well adapted to the automatic hardening of the 
hat by means of suitable machinery without removing the cone from the 
machine, as the position of the cone is not varied while the fur 1s collecting 
upon it. The object of the Second part of the invention is to form a hat 
body with greater speed, and at the same time to pick the stock more 
effectually without rendering the feeding of the machine more troubleso 
and it consists in combining with the ordinary picking cylinder a sec 
picking cylinder, which works in the opposite direction to the first one, 
which removes the fur, which would otherwise tend to adhere to the sure 
face of the first, picks it thoroughly, and delivers it in such manner that 
the fur from the two picking cylinders forms one current, whose direction 
1s controlled by the position of the two cylinders. The object of the 
part of the said invention is to effect the requisite distribution of the fur 
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n the perforated cone to enable the manufacturer to use 
ene SSrenhens. ent to permit any particular portion of the hat 
body to be formed of such stock as may be deemed best suited for the 
purpose. This improvement consists in a method of regulating the distri- 
fution of the flocculent fur upon the perforated cone by vary ing the feed to 
the picking cylinder. The object of the Fourth part of the invention is to 
harden the bat sufficiently to permit of its being removed from the perfo- 

ted cone without the application of water, and to facilitate the removal 
m1 the bat from the cone without requiring the latter to be taken from its 
sosition in the machine, and this consists in a mechanical process of harden- 
te the bat before it is removed from the cone, and in facilitating the 
1 of the bat from the cone by means of a blast of air forced through 
The invention cannot be fully described without reference to the 





ing 
remova 
the cone. 
drawings. 
2006. A. Sitn, Manchiline, Ayr, N B., “ Umbrella and walking-stick 

~ _handles.”—Dated 10th September, 1859. i 

In a walking-stick handle, where the short, horizontal, transverse, 
angular, or lateral portion grasped by the hand is cut out of the solid w ood 
forming the main body of the stick, such short portion is necessarily weak, 
and liable to break across, owing to the fibres of the wood running across or 
at right angles to the axis of that portion. According to the present 
jnvention failure at this portion is prev ented by the insertion of a dowel, 
of wood or other material of straight or right line grain, into a groove or 
pored hole in the side or centre of such weak part, so as to supply It with a 
strong straight-grained support,—Not proceeded with, 


Bs 








2067 J. Pouwock, Leeds, ** Beds, couches, and invalid or other carriages.” — 
Dated 10th September, 1859. : ; ‘ 

This invention relates to improvements in couches, hospital and invalid 
beds, travelling and invalid carriages, ships’ bunks, military ambulances, 
aud other similar articles, and consists in the adaptation to an ordinary bed 
or couch, or to any suitable frame of wood or metal, of a movable frame 
formed of four unequal parts or divisions, attached to each other by hinges 
or other suitable means. One of these parts is attached permanently to the 
bedstead or frame, and the remaining three are capable of being elevated or 
depressed to any required angle by means of metallic or other toothed 
segments, which may be fixed in any position by palls or pivots attached to 
the standing frame or bedstead. By means of the before named movable 
frames and toothed segments, the portion of the movable frame at the head 
of the standing frame may be made to forma back or rest, which may be 
retained at any required elevation, and a double incline for the knees also 
at any required angle may be formed of the two movable portions at the 
opposite end or foot of the standing frame, or of the I ed or couch ; or these 
portious may be so elevated to form one incline from the foot to the 
centre of the movable frames of the bed or couch, or when fully extended 
horizontally the whole will form a bed frame upon which the ordiuary 
paliasse or mattress may be placed if required.—Not proceeded with. 

2078. W. H. Morrison, Nottingham, ‘* Bonnet and cap fronts.”— Dated 12th 
September, 1859 4 : : ; 

These improvements relate, First, to adaptation of means in connection 
with goffering machines by which to measure or indicate the quantity of 
material being used. For this purpose the patentee passes such material 
over a roller, or between a pair of rollers, which move with it, and by 
suitable worm or other gear indicate the quantity thus passed. The 
improvements relate, Secondly, to means of heating the rods or bars of the 
gotfering chains by which the goffering is effected, and of steaming the 
gofferings. For this purpose he applies a steam-box or steam-boxes in 
position for the rods or bars of the goffering-chains to pass around, or 
otherwise in contact, and thereby receive the desired heat, and he applies 
jets of steam to act on the material whilst being goffered, or as it passes 
between the bars or rods of the goffering-chains. The improvements 
relate, Thirdly, to the ‘‘ banding machines.” The banding machines have 
heretofore been constructed so that the ‘‘ bands ” as well as the gofferings 
have to be introduced to, and removed from, the groove at the upper 
surface thereof, and the third part of the improvements consists in forming 
the grooves open at the ends, so that the bands may be introduced in suc- 
cession endways, and removed with the goffering attached thereto at the 
opposite end, by which time will be saved, or so that the “* banding ” may 
be carried forward in continuous lengths adapted to a number of successive 
bands, For this purpose the uprights in the way are bent or arched or 
otherwise formed so as to admit of the free passage of the material. Also 
this part of the umprovements relates to the application of cutting means 
to separate the banding (when used in a continuous length) into the 
separate length for each goffering as it leaves the banding machine. For 
this purpose he applies a pair of scissors or knife edges operated at the times 
desired by connections from the moving parts. Also this part of the 
improvements relates to the adaptation of a series of trays for the gofferings 
arranged so as to pass in two tiers, inorder that when one tray has delivered 
its goffering in one tier, it pusses into the next tier, and another tray is ready 
to come into position with another goffering, and so on. Also this part of 
the improvements relates to arranging the parts, so that the nipping bars 
will partially close upon the blond when the knife descends in the groove 
to prevent the blond rising with the knife. Also this part of the improve- 
ments relates to adapting the parts of such machines so that they may be 
operated by rotary motion, and thus admit of power being applied to 
work them. For this purpose he applies cams or tappets to a main axis 
or axes to act upon links or levers to the various moving parts. 

2109. W. E. Newton, Chancery-lane, London, “ Hat bodies." —A communica- 
tion.— Dated ith September, 1859. 

The object of the present invention is to dispense with the trunk for 
guiding the fur on to the perforated cone in forming the hat body, and with 
the use of water to harden the hat before removing it from the metallic 
cone. ‘The first part of the invention consists in directing and guiding the 
fibres of fur as they are thrown by the rotating brush or picker, and pro- 
perly distributing them on to the exhausted perforated cone or former by 
means of currents of air or other fluid discharged from apertures or spouts, 
so located and adjusted as to ensure the deposit of fur on the cone as 
required. The second part of the invention relates to the method of taking 
off the hat from the pervious cone, and consists, first, in covering the 
pervious cone with a cone made of grass-cloth, or other like pliable material, 
which is pervious to air, and on which the fur is deposited, so that the hat 
can be taken off with the grass-cloth inside to be used as an inlayer in the 
after-process of hardening. This part of the invention also consists in the 
employment of a cap made of vulcanised india-rubber, or other suitable sub- 
stance, which is to be slipped on to the hat to hold the fibres together when 
being removed from the pervious cone, and during the process of hardening, 
as it has been discovered that india-rubber, and other elastic gums, possess 
the property in a high degree of felting the fibres of fur, or, rather, of 
causing the tibres to unite and interlock. 

2112. J. Beck, Coleman-strect, London, ‘* Stereoscopes.”—Dated 16th September. 
1d0¥. 

According to this invention the stereoscope is left entirely open in front, 

















| also with the apparatus hitherto ¢ 


and at the two sides, so that the body of the instrument consists only of a | 
back carrying at its upper edge a frame in which the lenses are mounted, and | 


at its lower edge a platform to receive the stereoscopic views. ‘The back of 
the instrument has a reflector of silvered glass fixed to it, so that a stereo- 
scopic view, when in the instrument, is illuminated naturally by light falling 
on it from the front and each side, and light is also reflected on to it from 
the back ; thus sufficient light is obtained, and light falls on the pictares 
from ali sides, so that the texture of the paper will not be prominently seen. 
It is preferred to employ a screen of ground glass in order to limit the sight 
of each eye of the person using the instrument to one only of the pictures. 


Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


2102 J. T. Woon, Strand, London, “ Printing and embossing dies.”—Dated 
15th September, 1859. 





This invention consists in constructing dies by screwing a block or blocks | 


of steel containing the required word, letter, figure, or device on to a foun- 
dation plate, and in surrounding the block or biocks with a frame embossed 
with any required design or device; the frame rests upon the foundation 
plate, and the top of the block or blocks and frame, when ready tor the 
ress, form a level surface. The whole may be printed in colours, or the 
block or blocks may be in one or more colours \the frame being removed to 
allow of the application of colour), and the embossing on the frame plain ; 
or the frame embossing may be in colour, and the block or blocks plain or 
in different colour from the embossing on the frame.—Not proceeded « ith. 

2110. T. Ricuarpson, Newcastle-upon-Tyne, ** Sulphuric acid.’—Dated 16th 

September, 1859. 

This invention consists in employing the heat evolved when burning 
metallic sulphurets, such as pyrites or blende in lumps or large pieces in 
this manufacture, to promote and assist the combustion of similar sulphurets 
ii & state of powder, more or less fine, for concentrating sulphuric acid by 
Surface evaporation, raising steam in ordinary boilers, and evaporating 
liquors, or digesting solid substances in suitable vessels placed on the top of 
the furnaces, The patentee finds that two tons of ordinary lump sulphur ore 
such as iron or copper pyrites, or zinc blende, when burnt in chemical 
works will produce nearly as much available heat as one ton of common 
factory coal, and the object of these improvements is to render this heat of 
Service primarily in promoting and assisting the combustion of similar 
sulphurets in a state of powder, or in raising steam, and, incidentally, in 
concentrating the common chamber sulphuric acid, evaporating liquids. or 
digesting solid materials. : : 
2118. J. Luis, Welbeck-street, Cavendish-square, Londun, *‘ Cooling apparatus 

fe Seriey especially Leer."—A comimunication.— Dated 17th September, 


This invention relates to a former patent, No. 935, 1859, and consists in 
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causing the hot beer or other liquid to pass through the tubes, entering at 
the bottom of the apparatus, and passing out cooled at the top, the water 
used for cooling being made to fall over the tubes through which the hot 
beer circulates ; the water falls first on the upper tube, from which the 
cooled beer escajes, and then from tube to tube till it comes to the bottom 
one by which the hot beer is made to enter, being the reverse of the opera- 
tion described in the specification of the former patent above referred to. 

2128. R. M‘CaLL, Dublin, ‘ Obtaining precipitates of copper.”—Dated 19th 

September, 1859. 

This invention relates to a novel mode or process for obtaining precipitates 
of copper from mineral waters in which copper is held in suspension or 
solution, such, for example, as the water which issues from copper and 
sulphur mines, In carrying out this invention it is proposed to add or mix 
with the water to be treated a certain proportion of pulverised grey, white, 
or black 1 1etic iron ore, which has the effect of disengaging and setting 
free the copper held in suspension, and causing it to be deposited on the 
bottom of the cistern or reservoir containing the mineral water. The water 
is run out of the cistern at intervals, and the precipitated copper collected 
from the bottom thereof and dried by exposure to the action of the sun and 
atmosphere.—Not proceeded with. 

2132. H. J. Wartomont, Lidge, Belgium, “‘ Apparatus to be employed in the 
manufacture of zinc.”—Dated 19th September, 1859. 

This invention has reference to the a 
containing the zinc under operation, by which greater economy than 
hitherto is effected in the consumption of fuel, the breakage of crucibles, 
and in the labour necessary for the working of the process, and it consists 
in constructing the ovens or furnaces in sets of six, arranged transversely in 
pairs, in such mauner as to admit of the two centre ovens being heated by 
the flames from the four outer ones, through the medium of flues or 












to the inner ones aforesaid, and thence to the shaft or flue. 





Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Sc. 
2079. F. N. Gisnokne and L. 8S. Manus, Adelaide-place, London, “‘ Tele- 
graph cables.” — Dated 12th September, 1859. 

This invention consists in the holding together of longitudinal hempen, 
silk, fibrous, metallic, or other cords, wires, or strands, ranged round an 
insulated conductor or conductors by paying round the cable so surrounded 
with wire, first with one layer passing round the cable in one direction, and 
then with a second layer in a contrary direction, Also, in covering the 
said longitudinal surroundings and bindings with a preservative compound 
of india-rubber, shellac, resin, and vegetable wax with pitch so as to give 
the cable a smooth and regular exterior suriace,—Not procecded with. 

2125. F. N. Gisporne, Adelaide-plave, London Bridge, * Paying-out 
submarine telegraphic cables.”—Dated 19th September, 1599. 

According to this invention the cable is to be coiled round a vertical 
cylinder, or other body or frame, by preference with sides parallel with the 
central axis, in which revolves a spindle having a slotted arm which carries 
a guide through which the cable passes, The action of the guide in theslot 
is determined either by the movement of the cable itself when being coiled 
or uncoiled, or by a simple mechanical arrangement for gradually decreasing 
or increasing the circle described by said guide. The cable having been 
drawn from the vessel's hold over a pulley or drum is made to pass between 
adouble series of grooved wheels or rollers, The lower series is put in 
motion by steam or hand-power applied by prefercnee to friction-rollers 
The upper series is set in movable yokes, and acts upon the cable imme- 
mediately alove the adjacent spaces between the faces of the lower wheels. 
Pressure can be applied at pleasure upon the yokes either by weights or 
springs.—Not proceeded with. 
















Cass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2019. C. 
1859. 
This invention is applicable for the purpose of weighing heavy bodies, by 
supporting the same on a body of water, inclosed in such a manner as to 
allow of a minute yielding, so that the body to be weighed shall rest entirely 
upon the water for support, at the same time exerting a pressure upon an 
indicator which will show the weight thereof. The equalising of the 
pressure on the water, should the weight be placed on one side, is done by 
side lever connections, so arranged that cach lever transmits part of the 
weight placed oa its one end to its other extremity, where less weight is 
placed. The dial of the pressure indicator is sometimes made spiral, so as 
to allow of several revolutions of the finger, by which the divisions thereon 
are better to be read. The finger is arranged to follow the spiral dial-plate. 
The invention cannot be fully described without reference to the drawings. 
2015. W. Newson, Glasgow, Lanarkshire, N.B., ** Sleam hammers.” —Dated 
3rd September, 1859. 

This invention has for its object the constructing and arranging of steam 
hammers, so as to render them capable of more varied, general, and con- 
venient application than hitherto, and consists mainly in mounting the 
details, so that they may be moved or adjusted to cause the hammering 
action to take effect upon various points, and in various directions, within 
the scope of the apparatus. In carrying ovt the invention, according to one 
modification, the hammering details are carried upon an arm or bracket, 
mounted upon or connected to a massive standard or pillar by means of trun- 
nions or otherwise, so as to be capable of turning about a vertical axis, and 
thus bring the hammering action to bear on any point on an are of the radius 
of thearm or bracket. According to a second modification, the arm or bracket 
may consist of two parts connected by a vertical joint, so as to still further 
facilitate the adjustment of the position of the hammering details, The 
minor details may be arranged in a variety of ways, and the hammering 
details may be contrived to strike vertically or obliquely, or the parts may 
be rendered adjustable so that the stroke may be given at any required in- 
clination, or again the parts may be made adjustable as to height. 


2016. G. Davies, Serle-stre Lincoln’s-inn, London, * Printing.” —A comimu- 
nication.—Dated 8rd September, 1859 

This invention consists, principally, in the employment in typ 4 
lithographic, and copper and other plate printing presses, of endless paper, 
in place of the separate sheets hitherto employed. By this system, also, the 
damping of the paper is performed by an automatic apparatus which 
directs it on to the press, thus dispensing, not only with the persons 
usually employed to feed in the sheets and remove them when printed, but 
loved to introduce the paper into the 
press. This system has also the advantage of enabling the printing press to 
be put into immediate connection with the papermaking machine. The 
endless paper is passed around rollers which keep it at the requisite tension, 
being prevented from unroliing too fast by a brake and weighted lever, and 
is drawn forward by means of two feeding rollers covered with cloth. The 
paper is then cut transversely by a pair of automatic scissors or cutters, and 
passed to the printing cylinder, In order to cut the paper into two or 
more sheets, longitudinally, after being printed, it passes between pairs of 
revolving circular cutters arranged for that purpose. The sheets are then 
delivered by automatic means from the machive. ‘The damping apparatus 
consists, principally, of two hollow perforated metal rollers containing 
water, and covered with cloth or flannel, round which the endless paper 
passes in its progress from cne roller on to another, 

2024. J. B. H. H. R. Barre and J. B. M. E. Barre, Rue de Penthievre 
Paris, ‘Cutting out or engraving metals and tuir alloys.” —Dated 5t) 
September, 1859. 

This invention consists, chiefly, in covering (by the aid of printing) the 
parts to be left intact with a fatty or resinous body, impenctrable to nitric 
acid, and leaving bare the parts which are desired to be acted upon by the 
acid. For example, if it be desired to cut out a design on a plate of copper, 
the patentees first draw the design on a lithographic stone, and then ink 
the same with a suitable mordant or adhesive medium, which may be 
composed as follows:—One half part of printer’s mordant, and one half 
part of copal oii varnish coloured with black printer’s ink. They then take 
an impression on paper, and by the aid of a lithographic press, or other 
pressure, they transfer the same on to the upper plate, which they wish to 
engrave, and remove the paper by slightly wetting the same, when the 
design will be found transferred to the copper plate. The design having 
been thus produced on the plate in the mordant or adhesive medium, it is 
to be powdered with a resinous or fatty substance, impenetrable to nitric 
acid, which may be composed of two-thirds of a resinous substance, and one- 
third wax, melted together and pulverised. The plate is then heated and 
re-powdered with resin only, and this operation is repeated until a sufficient 
coating has been produced to resist the action of the acid perfectly for a 
lengthened period. The plate is then to be submitted to the action of 
nitric acid, which will attack and dissolve the uncovered parts, and thus bite 
in or engrave the design, and if allowed to remain a sufficient length of 
time the design will be cut out or perforated entirely through the plate, 


2027. V. TomeLL, King’s-road, Chelsea, ‘* Yeast.” —Dated ith September, 1659. 

In the season when the grapes are pressed, and the wine cider is put into 
casks, on the second day it begins to ferment, and as soon as the froth 
which overflows begins to get clear, it is, according to this invention, to be 
gathered into a wooden bowl, and strained through a sieve ; it is then to 
be poured from one bow] to another until it becomes a complete froth, 
when it is to be mixed with millet flour to the consistency of dough, and 
dried ; 1 Ib. of this composition making about 8 Ib. of yeast as follows :— 
Place into a large earthen pot several pounds of the above-named sub- 
stance, and dissolve it in boiled bariey and hop water expressly prepared 
for that purpose ; at the same time add a portion of millet flour, then Jet it 
rise, after which it must be poured into a trough and made dough of; the 
mixing of the dough must not be done by hand, but with a large wooden 


Scuere, Oldham, ‘‘ Weighing machines."—Dated 3rd 


Seplembers 
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rangement of ovens or furnaces for | 





channels for conducting the heat direct from the outer furnaces or chambers | 


spoon. To form this into cakes, take, with a small wooden spoon, sufficien 
to make a single cake, which must be rounded with the hands very hastily 
and placed on a form or other suitable place one after another, then left fo 
some time to rise, after which they are placed in the fresh air or a current 
of air until perfectly dry, when, if kept in a dry place, they will be fit for 
use from fifteen months to eighteen months after.—Not proceeded with. 
2020. A. V. Newron, Chencery-lane, London, “‘ Weighing machines.”"—A com- 
mune ition,—-Dated Sth September, 1859. 

This invention relates, First, to the employment of spheres or balls 
interposed between the platform and intermediate bearing pieces or a franie, 
suitable concaves being provided to receive the balls, 3y this means pro- 
vision is made for a lateral movement of the platform when any disturbing 
force is applied, without that movement being communicated to the inter- 
mediate bearing pieces or frame to the injury of parts immediately con- 
nected therewith. The invention relates, Secondly, to a peculiar means for 
preventing the knife-edged supports or pivots from working longitudinally 
in their bearings, thereby reducing the friction attending the working of 
the scales to a minimum, and using in connection therewith self-adjustable 

yearings, to compensate for any irregularity in the position of the knife- 
edged supports or pivots. The invention relates, Thirdly, to a peculiar 
arrangement of levers, and parts intimately connected therewith, whereby 
the length of the platform may be prelonged indefinitely, and an efficient 
action obtained. ‘The invention is more especially designed for what are 
generally known as platform scales, and it may be adapted for railway scales, 
although certain parts are applicable to smaller scales, such as counter 
scales. The imvention cannot be fully described without reference to the 
drawings. 

















A. V. Newton, Chancery-lane, London, “ An improved fabric, applicable 
to the manufacture of hose or flexible pipes.” —A communication.—Dated 6th 
September, 1859 


This invention cannot be described without reference to the drawings, 


2047. E. T. Huenes, Chancery-lane, London, *‘ Forging metals.”—A communi- 
cation.—Dated 7th September, 1859. 

This invention consists in working forging hammers of any convenient 
size or number by attaching them to a face-plate revolving in a vertical 
plane, in such amanner that, during one part of their revolution, they are 
caused to strike the anvil with all their available force, and then to recede 
from the same towards the centre of the revolving plate, until they are 
again forced forward to strike a second blow. The hammers are attached in 
any convenient manner to the extremities of metal shafts suspended in 
bearings in the face-plate—the points of suspension being at about two- 
thirds of the length of the said shafts from the hammers—the other 
extremities of the shafts or short levers, during the rotation of the hammers, 
being caused to come in contact with certain guide-plates which, after the 
first blow is struck, throw the hammers the required distance inwards and 
towards the centre of the face-plate ,wh'l s* at another part of their revolu- 
tion, another guide throws them forward to enable them to reach the work 
on the anvil. In order to enable the workmen to throw any or all of the 
hammers in or out of gear without stopping the engine, the second guide- 
plates are so constructed that they can, by suitable gearing, be removed 
irom the contact of the short arm of the hammer shaft during its rotation, 
by which means the position of the hammer will not be altered after having 
encountered the first guide-plate, and it or they will continue to rotate 
without striking the anvil.—Not proceeded with, 


2052. J. H Lincoln's-inn-jields, London, “ Cocks and valves.” —A 
communication.—Dated dth September, 1859, 

This invention relates to a peculiar construction and arrangement of 
cocks and valves for regulating the passage either of steam, gas, air, or 
fluids, and consists in substituting for the ordinary stufting-box a thin dise 
or diaphragm of metal, or other suitable material, such as vulcanised india- 
rubber, gutta-percha, leather or horn, in combination with a helical spring, 
which dise is secured firmly at its edges, whilst its centre is perforated to 
allow of the passage there through of the spindle of the valve, which it is 
made to embrace tightly at any convenient and suitable part thereof. The 
elasticity of this dise or diaphragm and spring admits of the valve spindle 
rising and falling freely when closing and opening the valve, The helical or 
other spring is made to act directly or indirectly upon the valve spindle for 
the purpose of keeping the valve closed, — It is obvious that these improve- 
ments may be applied to all forms of valves or cocks wherein a coniwal or 
flat disc and spindle are employed for closing the orifice. The valve cock 
constructed on the principle above referred to may be used as fluid pressure 
regulators by suitably adjusting the strength of the helical spring.—Not pro- 
ceeded with. 

2053. J. Tuortky, Newgate-street, London, “ Food Jor 
September, 1359, 

This mvention consists in compounding into a mixture to be used as pro- 
vender tor cattle and horses the following ingredients, varying the propor- 
tions thereof according to the different descriptions of cattle :—To prepare 
food according to this inveution suitable for carriage and omnibus horses and 
hacks, the patentee takes 1 peck of chopped hay and clover, weig 
1} lb., 1 quartern of crushed oats, we “g about 2 lb. 10 oz., 4 oz 
well-known “ Thorley’s food for cattle,” and about 14 pints of wate 
dray and wagon horses, he takes 1} pecks of chopped hay and clove 
ing about 2ib., $ peck 















JOUNSON, 











cattle.” —Dated 8th 




















, Weigh. 
of crushed oats, weighing about 3 1b, 6 oz, 4 oz, of 
the well-known “* Thorley's food for cattle,” and about 2 pints of water, 
For ponies he takes } of a peck of chopped hay and clover, weighing about 
1lb., ¢ of a peck of crushed oats, weighing about | Ib, 12 0z., 3 oz of the 
well-known ‘* Thoriey’s tood for cattle,” and about 1 pint of water. The 
foregoing ingredients he mixes together in the following order :—He takes 
the chopped hay and clover, and muxes the crushed oats therewith, He 
then sprinkles and distributes the water over the same, so as to well damp ; 
th distributes Thorley’s well-known food for cattle over the former in- 
gredients, and thoroughly mixes the whole well together, and places it in a 
nose bay ready for use, in which state it may be sold, 


2055. T. W. Atusorr, Custle Donington, Leicester, “ Portable gas apparatus.” 
—Dated 8th § wber, 1850 
This invention consists in the arrangement and combination of parts con- 
stituting an apparatus for the production of gas, efficient, and, at the same 
time, portable, and readily fixed and adapted for the purpose, For this 
apparatus the patentee arranges the hydraulic main washer and condensers 


in one part of the apparatus, while the retort and purifier and gas-holder 





























are in separate parts, and suitably connected with the former for the pur- 
pose required, and so as to be readily connected or disconnected for fixing 
or removal This improved apparatus stands without fixing to walls, and 
simply requires a suitable level iloor for its erection, this erection may be 
quickly effected, and gas obtained in a few hour 7 
2055. G. GowLanp, Liverpool, ** Nauti survcying instruments for 
me ving angls.”—Dated sth Sq ”, 
The patentee claims, First, the ay , itical and surveying in- 





trumenuts for measuring angles of 
chamber, so as at all times to be 


ndulou 


apparatus suspended in a 
y submerged in a fluid more 
dense than the atmosphere to give steadiness thereto, such apparatus being 
combined with an instrument to indicate the true horizon. Secondly, the 
application of binocular, in place of single tube, telescope glasses to nautical 
and surveying Instrunic 


completely 











EYNH, Aljreton, Derbyshire, “ Wrought-iron beams.”—Dated 





1850 
the manufacture 
or flan 


The patentee claims 


patent 
fa web, with a f 





of wrought-iron beams consisting 
ad or beads, or a projection or 








1, or a le 





tions, at one or both sides of one or both of the edges by welding 
er two or more wrought-iron bars with the intervention of one or 
more smmall bars of iron (denominated a “glut” or * glute”) in the manner 
described with reference Wo the drawings, 
2000. S. Worssam, Cheloor, Middlexx, “ Sawing machinery.”— Dated 0th Sep 


tember, 1559, 














Tl vention consists, First, in an improve: feed for saw frames. The 
patentee ciaploys an eccentric paw! or pawls on a grooved wheel; the pawl 
or p sis or are connected to a lever which is keyed or otherwise fixed on 
the tor roller which drives forward the wood to the saw. The invention 
con condly, in the employment of ling connecting rod for driving 
d othe ¥ iran The invention ca % be deseribed in detail 
Wilheo i nee win 

1, F. Canpenter, Porter-street, Westininater, ‘* Apparatus for cutting to- 
bacco.” — Dated vth Sept er, 1859 

Inside a box and against one side the inventor screws a cutting edge, aud 
pivots to one end thereof a knife or shear, On the outer end of this shear 
is a projecting pin, and a spring fitted inside the box acts on the under side 
of the piu, and keeps the shear raised, A lever, one end of which is free to 
move on a stud tixed in the box, rests in the top of the projecting pin, 
while the other end of the lever is bent up, and terminates in a button or 
cross head outside the case. An aperture for the introduction of the toe 
bacco is made in the side of the box, and a guard or guide in the shape of a 
metal wire or plate is fixed to cause the shear to descend properly with 
respect to the cutting edge. One side and bottom of the box may be made 








to slide .or getting at the interior, and for removing the cut tobacco, The 
cutting is effected by pressing down the bent lever; the spring inside the 
box performs the return led 4 


W. E. Gr 


troke Not pro ith 


DGK, Wellington-street, Strand, London, ** Nails.”—A communi- 
Dated Oth September, 1359. 

This invention cannot be described without reference to the drawings, 
2065. H. O. Rosinson, Westminster, “ Apparatus for the manufacture of 
r"— Dated 0th September, 1859 

This invention relates to a new construction and combination of the gear- 
ing or wheels and pinuions for communicating the motive power of steam- 
chyines to sugar-cane mills, the mill and engine being fitted on to a base-plate 
or irame of iron. The motive power is communicated to the mill from the 
main shaft of the engine by means of two pairs of internal toothed wheels 
and spur-pinions, arranged in such a form or manner that the cranked or 
main shaft of the engine may be placed at a low elevation with respect to 
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eS 
the plane of the bed-plate or bed-frame, in lieu of having it elevated. — ~ 4 
means of this new bination the patentee is enabled to use certain kin 

of steam-engines which were practically inapplicable in the former com- 
bination, The centres of effect and the strains of the machinery are brought 
nearer to the plane of the base line, the fly-wheel is brought down to a con- 
venient level, and the injurious vibrations, incident to the former elevated 
position of the parts, are obviated. The description of steam-engines to 
which this invention is more particularly applicable are the beam steam- 





engine, the table steam-engine, the inverted cylinder steam-engine, aud the | 


horizontal steam-engine, 
2068. W. Ross, Glasgow, “ Apparatus connected with the discharge of liquids.” 
—Dated Wth September, 155%. 

This invention has for its object the discharge of liquids from casks or 
other vessels placed at a lower level than that at which the discharge is 
required, or which are otherwise inconveniently situated, and is also 
applicable to the discharge of liquids from casks or other vessels in any 
relative situation in cases where it is desirable to prevent the accession of 
air to the remaining hquid. In applying the invention to raise the liquid, 
provision is made for displacing it in the cask or vessel by water, or other 
convenient fluid, under a pressure equivalent to, or more than equivalent 
to, the height to which the liquid has to be raised. The water may be 
obtained of a suitable pressure from an open cistern placed ata higher level 
than that at which the discharge is wanted; or the fluid used may be 
obtained from any source, provided the pressure is sufficient. To prevent 
the water from mixing with the liquid in the cask or vessel, this vessel is 
provided with a diaphragm or bag, which, whilst it separates the two liquids, 
permits one to displace the other. 





Perry, Bilston, Staffordshire, “ Hot-air oven.”— Dated 10th Sep- 
, 135), 

This invention relates to a mode of combining the special advantages of 
the round and the oval hot-air oven, and to the use therein of a peculiar 
manufacture of syphon air-pipes. Hitherto round ovens have been used 
ouly as single ovens, and it has been customary, when a double oven has 
been required, to make the outer walls and horizontal main in the form of 
an ellipse or double horse-shoe, with a division wall across its lesser diameter, 
from which wall a core or body of brickwork has been }rojected witha 
view of filling up to a certain extent the empty space within the circle of 
vertical pipes, Lut g:eat inconvenience has arisen from this form, First, 
in the bulging and rupture of the brickwork at the flat sides, because the 
iron bands usually fastened 1ound, not having,an equal pressure on the sur- 
face of the walls, could not restrain them, and, Secondly, the great projec- 
tion of the core beyond the face of the division wall caused it to give way 
when subjected to heat. ‘To remedy these defects the inventor proposes to 
make the walls of the double ovens circular, so that the iron bands may 
exert an equal restraining force on every part of their surface, and to build 
up each compartinent in the form of a segment of a circle ; the projection 
of the core beyond the face of the division wall will thereby be so much 
reduced as to prevent the liability of its giving way ; and, moreover, the 
face of such projecti n which is intended to reverberate the heat is built 
near to, wand for a considerable distance parallel with the vertical pipes, thus 
producing a more uniform and greater reverberation of heat than hereto- 
fore in hot-air ovens, and consequently an economy in fuel. The syphon 
or air pipes which he proposes to use are cast vertically, so as to insure the 
greatest practical soundness and regularity in thickness, whereby their 
quality of resisting the injurious effect of the oven heat will be greatly 
enhanced, it having been found that the pipes as usually cast (that is, hori- 
zoutally, or at an angle) are liable to warp, crack, and leak, owing to the 
upper side of the pipes being more or less full of air-holes, and the difficulty 
4 ensuring an equal thickness of metal, besides which the use of stops in 
lixing the cores causes much unsoundness in the castings.—Not procecded 
with, 
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. G, Guien, Southampton, “ Copying books.”—Dated 12th September, 





18% 
The patentee uses a sheet of oiled paper, folioed and ruled with feint 
lines and column lines for numbers, &c, He then places a plain sheet of 
paper folioed and ruled, and also perforated for the purpose of easy re- 
moval, Between these two sheets he places a movable piece of two-sided 
carbonic paper, and for the purpose of writing either a style or a pencil 
muy be used at discretion. By this plan a traveller or other person may 
enter his orders at the time of receiving them, the perforated copy being 








y 
easily detached for transmission, having a perfect and certain copy.—WNot | 


fed with, 
2000. J. Mason, Birmingham, ** Bores or cases and cards to contain or hold 
pens.” Dated 12th September, 1859. 

In the sale of pens it is preferable to have them packed by the manufac- 
turer in sealed cases or boxes for the protection of the purchaser, and it is 
desirable to have a specimen of the contents of each box or case on the 
outside of the same, and held there in such a manner that it may be removed 
to be examined by the purchaser, and yet so that the specimen may not be 
liable to injury when the box or case is packed with others. Now, this 
improvement consists in making each box or case with a recess or recesses, 
suitable for receiving one or more pens, by preference at the top thereof, 
A flexible or other suitable fastener is provided to retain the pen 
or pets in the recess or recesses, and this is arranged so as to hide or 
cover only a small portion of the pen or pens, and so as to allow of the pen 
or pens being readily removed from, and returned to, the recess or recesses, 
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2U8l. H. G. Couuins, MeLean's-buildings, New-strvect-square, London, * Tn- 
provements in producing printing surfaces on stone, metal, and other 
waervls capable of beng employed in printing, in the manner of litho- 
graphic stones, also in the production of printing plates and surface- 
priuing blocks, and in transfer inks.”"— Dated 12th September, 1859. 

In order to obtain a transfer from an engraved plate or a surface block, 
the patentee employs an ink composed of the following materials :—tallow, 
brown soap, White wax, printing ink, gum mastic, and gum shellac, The 
proportions of these ingredients may to some extent be varied, but he 
preters them to be used in about the following proportions :—3 oz. tallow, 
3 oz, brown soap, 3 oz, white wax, 4 oz. printing ink, 2 oz. gum mastic, 
1} oz. gum shellac, With this ink an impression is taken on transfer paper, 
aud this is transferred on to the printing surface of stone or other material 
in the ording manner, preferring, however, to employ a plate of copper 
coated with a film of zine, which is best performed by electrotyping the 
surface with zine. For the purpose of drawings or writings to be transferred 
as above described, he employs an ink of the following composition :—white 
soap, bees’ wax, gum shellac, and goose grease. The proportions of these 
ingredients may be varied, but he prefers to use them in about the following 
proportions ;—6 oz. white soap, 34 oz, bees’ wax, 1) >z gum shellac, 1 0z 
goose grease. In order to produce a printing surface on stone or other 
situilar material by means of photography, he prepares the surtace of a sheet 
of vuleanised india-rubber with a composition of chromate of potash and 
molasses as follows :—} pint of water, 1 oz. gum arabic, 40 grains bichro- 
mate, 40 yrains sugar, and he produces a photographic image on this 
surface either by means of a camera, or in the manner ordinarily practised 
in printing photographs, all which is well understood when obtaining photo- 
graphic images on other surfaces, He then either extends the sheet of 
india-rubber, or allows it to contract, in order to bring the photographic 
image to the size desired, and transfers the coating of chromate of potash and 
molasses On to a stone, metal, or other surface, and washes it with mucilage, 
which removes the portions of the coating unchanged by the light. The 
mucilage preparation which he prefers is composed of equal parts of gum 
arabic and yellow soap dissolved in six times their weight in water. He 
afterwards inks the stone or other surface in the ordinary manner, and 
prints as is usual in lithographic printit In order to obtain a surface- 
printing block he first transfers the design to a surface of stone, metal, or 
other material capable of being employed in printin., in the manner of 
lithographic stones (preferring, however, to use a zinc platejor a metal plate 
coated with zinc); this may be done by either of the processes herein- 
before described. He then inks the plate or surface ard dusts it over with 
powdered gum copal, which adheres only to the inked portions of the 
plate or surface; this is then bit in with an acid or other liquid, For zine 
plates he prefers a solution of sulphate of copper, and he sometimes assists 
the action by means of electricity. When the action has proceeded for a 
short time, the plate or surface is removed from the liquid, and the most 
delicate lines are stopped out with black varnish, and the biting is repeated 
until other lines require stopping out, and thus the process proceeds until it 
is completed ; & matrix is then taken in the usual way, and electrotyped 
to produce the printing block. 
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2ue2. W. Enuiort, Birmingham, * African or Guinca reds,”"—Dated 12th Sep 
tember, 1559 

Heretofore African or Guinea rods have been made by casting the metal 
into an ingot, then rolling the same into a long strip or sheet, which is 
then slit into rods of a rectangular section ; such rods have been then rolled 
between grooved rollers till they have been reduced in diameter, and 
rendered nearly of a circular section, and they have then been finished by 
drawing through dies or holes to the diameter desired, the metal being 
annealed from time to time. 
ingot by preference of a cylindrical form, then rolling the same hot between 
grooved rolls till it is reduced to the diameter desired, heating the metal to 
a red heat from time to time in order to roll hot, and the rods are finished 
by being pickled and then rolled between smooth hard grooved rollers, — 
Not proceeded with, 
23.3. A. B. Serax 
i apparatus fe 





{lpha-place, Culedonian-road, London, * lu provements 
shaping cor 8, and in the manufacture of life- 
ugfers of cork.” — Dated 13th September, 1859, 

These improved life-buoys consist of a core, dise, or ring of tinned iron 
or other metal, to which the pieces or segments of cork are cemented on 
each side, as well as to each other by a powerful cement, until the whole dise 
is covered with a body of cork, after which nothing remains to be done but 
to reduce the whole to the required shape by paring or cutting. The 
patentee claims, First, the application and use of grindstones for the purpose 
of shaping cork stoppers or bungs; secondly, the application and use of 
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Now this invention consists in casting an | 


mandrils for the purpose of giving bungs, or similar stoppers formed of 

thin cork, a conical shape ; thirdly, the peculiar mode of constructing life- 

buoys as described with reference to the drawings. 

2085. G. M. Levi, Val Benoit, Liege, Belgium, ** Washing and separating ores 
and substances of different specific gravities.” —Dated 13th September, 1859. 

The inventor constructs a vessel with straight or parallel sides, and semi- 
circular ends, or of other suitable form, and with a central partition which 
des not reach to the ends. He fills this vessel with water or other suitable 
liquid, and causes it to circulate by means of jets of water or other liquid 
introduced into it at different parts, and regulated by cocks or valves or 
otherwise, and supplied from an elevated cistern or otherwise. An over- 
flow pipe or passage is provided in the partition or elsewhere. A small 
influx of water under pressure is sufficient to keep the whole mass in 
motion. A revolving or undulating or reciprocating paddle or chain of 
paddles, or other means, may, however, be employed for this purpose. At 
one or more parts of the vessel he introduces the powdered metallic ore or 
auriferous sand, or other mixture of substances of different specific gravities. 
The powder being dropped into the water is carried along with it, and at 
the same time subsides through the water. The particles of greatest specific 
gravity fall first, and reach the bottom at a certain distance from the point 
at which they enter. The next heaviest substances are carried farther, and 
soon, In the bottom of the vessel he places a number of transverse parti- 
tions, forming a series of compartments for the reception of the substances 
of different specific gravities, Each compartment has a sluice or valve or 
other opening, by which its contents can be discharged either directly into 
a wagon or other receptacle, or into another compartment or close chamber, 
from which they can be discharged by a sluice or valve after the first has 
been closed, The form of the vessel admits of variation, and may be 
circular or oval or rectangular, or of other form, provided the mode of 
operation be similar to that before described.— Not proceeded with. 

2086. E. A. F. Lesourceois, Suresnes, France, **An improved machine for 
providing with pin-points the blocks Guployed Jor surface-printing on 
calico, paper, or other similar materials,” —Dated 13th September, 1359. 

This invention cannot be described without reference to the drawings. 
2088. A. B. FREELAND, Camden-roud-villas, Middlesex, “ Preparing hay and 

clover for food jor horses and other animels.”—Dated 13th September, 
1359, 

The patentee has found that hay, and also clover, or the two combined, 
may beneficially, without any adimixture with other articles of food, be 
submitted to pressure, and to heat to the extent by preference of 212 deg. 
Fah. while compressed, by which means it is made to pack in a com- 
paratively small space, and is brought into a more convenient form for 
shipment, 

2090. S. Hecut, Greskam-stivet, London, ** Advertising.”—Dated 14th Sep- 
tember, 18 

This invention consists m advertising upon all kinds of crockery, such as 
earthenware, porcelain, or stone, china used for table or other service in 
hotels, public buildings, railway stations, club houses, theatres, concert 
rooms, and other places of dweliing, usement, resort, or business, and is 
accomplished in the following manner :—Instead of patterns and ordinary 
designs being printed or written upon the crockery, the intention is to form 
the patterns so that advertisements can be written or printed within, and 
thus, in a measure, serve as a substitute for the patterns, such as enclosing 
them within ornamental cyphers and other designs.—Not proceeded with. 
2089. W. E. Newton, Chancery-lane, London, “ Apparatus for drying paper 

and other Sabrics."—A communication.— Dated 13th September, 1859. 

According to the present invention the sized paper 1s fed in vertically, 
and is passed in a serpentine direction through the apparatus, during which 
it is exposed to a gentle vertical current of heated air which is admitted 
through paper inlets at the bottom, and in passing up is warmed by a suit- 
able heating apparatus, and after circulating over the surface of the paper 
it escapes at the top through outlets provided for the purpose. The heating 
apparatus is placed at the bottom of the drying chamber, and consists of 
coils of pipes, heated by steam or otherwise, apertures being made at the 
bottom of the drying chamber for the inlet of atmospheric air, which passes 
up between the coils, and thereby becomes heated, Above the heating 
apparatus, and communicating therewith, is a box or chamber fitted with a 
series of guiding rolls, between and over which the paper is fed and made 
to travel up and down vertically through the chamber. The paper to be 
operated upon is wound upon the delivering roll, and is received as fast as 
dried upon a receiving roll at the opposite side of the drying chamber. 
Outlets are made at the top of the apparatus through which the heated air 
and steam find an easy escape. After subjecting the paper to the action of 















| a gentle current of air, as above stated, it passes out of the chamber and 


the draught of air through the latter carries off all steam and moisture as 
fast as it is generated, instead of allowing the moisture to circulate about 
the drying chamber, and so remain in contact with the paper. 
2005. C. Besuay. Rue St. S.bastian, Paris, “Preparing and obtaining printing 
surfaces with designs sunk, as also in relief.”—Dated 14th September, 1859. 
Tie patentee takes a sheet of plate glass, or other level and smooth 
surface which is a non-conductor of elasticity, but, by preference, glass; on 
this he applies a coating of varnish or suitable matter; when dry he designs 
and draws on this coated sheet of glass the subject desired to be obtained as 
the printing surface, simply by removing the varnish from the glass, so as 
to produce the design or drawing required. If the varnish be opaque, the 
design may be viewed by looking through the glass. If the varnish is 
transparent, the subject may be traced through the glass by placing the 
design underneath. Having so prepared the design or subject he further 
applies increased thicknesses of the varnish in parts where required, as, for 
instance, at places where large blanks or whites are to appear in the print. 
Having so prepared the glass plate, which may be readily dove by an artist 
or draughtsman according to the subject to be represented, he now immerses 
it in a bath ofa galvanic battery, and deposits upon it by electrical deposit 
a coating of copper or other suitable metal, and when this metal coating is 
of sufficient thickness he removes it from the bath and glass plate, and he 
has a surface representing in relief the design produced on the varnished 
xlass, which may be printed from. He first backs it with lead or other metal 
and wood to make up the strength and thickness required, as well under- 
stood in printing from galvano-plastic casts. To obtain the surface with the 
design sunk, instead of being in relief, it is simply necessary to draw the 
design in varnish or suitable matter to form a raised surface on the glass, 
which drawing will be sunk in the metal deposited on it, which the smooth 
surface of the glass will also receive, and thereby form the face of the plate 
of metal deposited. He sometimes grinds or roughens the surface of the 
glass to cause the varnish to adhere, which also has the effect of producing 
tints, 
2096. N. Derrirs, 
September, 1850. 
For the purposes of this invention, in place of admitting the gas directly 
into the smaller upper compartment or valve-box of the outer or front 
chamber and over the valve, the gas is admitted from the supply-pipe, into 
a pipe which descends below the valve, so that the gas passes into the small 
upper compartment or box from below the valve and tends to keep the 
vaive open ; the lower end of the descending pipe dips into, and is closed at 
its lower end by, the water in the outer chamber. The gas is conveyed from 
the small upper compartment or box directly by a pipe into the measuring 
chamber of the meter, without entering the outer or front chamber thereof, 
and the float in the outer chamber is arranged to close the valve in the 
small upper compartment or box in the event of the water in the outer 
chamber falling too low, as in meters of the ordinary construction, and 
there is an ordinary overflow pipe in the outer chamber by which the water 
level in the meter ts regulated, In some cases, in place of this arrangement, 
the gas is admitted as heretofore into the small upper compartment or valve- 
box, and escapes therefrom by a descending pipe below the valve, the lower 
end of which descends into and is cl sed by the water in the outer or front 
chamber, and the gas is conveyed by a branch pipe from the descending 
pipe into a chamber formed by dividing off a portion of the outer or front 
chamber by a partition through or under which, however, there is a free 
water communication, and the gas passes from this chamber by a suitable 
passage into the measuring compartment of the meter; thus the gas is ex- 
cluded from the division of the outer chamber of the meter containing the 
float which acts on the valve through which the gas is first admitted. When 
the gas is admitted as heretofore from the small upper compartment or 
valve-box into the front chamber, then, in order to prevent the meter being 
tilted, a descending pipe is used below the valve, in which pipe there is an 
opening or openings just above the proper water level in the outer or front 












itzroy-equere, Middlesex, “Gas meters”—Dated lath 


| chamber, which opening or openings are closed by the water in case of the 


meter being tilted. In the specification of a former patent granted to the 
present patentee, an invention is described which consists in a peculiar 
arrangement of apparatus for supplying water, to make up for any which 
may be evaporated or otherwise removed from the meter, and an additional 
water vessel is employed for the purpose. Now, part of the improvements 
consists In applying more simple and convenient apparatus for supplying 
such extra water vessel with water, and the same consists of two valves on 
the same axis, one at the upper part of the water vessel, and another at the 
lower part thereof, and arranged in such manner that when the lower valve 
is open to admit the water to flow to the meter, the upper valve shall be 
closed, 

2098. A. Aprireatii, Dartford, Kent, “ Machinery for printing and for 

cutting printed p «per into shects.”— Dated 14th September, 1359. 

This invention is peculiarly applicable for printing webs or long lengths 
of paper which require to be cut or divided into sheets immediately before 
or after the printing, although the portion of the invention which relates 
to cutting printed paper may be used separate from the printing machine 
in machines where long slips or webs of paper are fed into the same. In 
combining a machine for these purposes two surface printing rollers are 
used between two pairs of cylinders, each covered with blanketting, or 
suitable soft material, and in order to prevent as much as may be the effect 
of set-off on such cylinder, where the already printed paper comes in contact 
with the cylinders, they are each made of two or more times the circum- 
ference of the printing surface-rollers ; and further to prevent the effects of 











set-off each cylinder may be provided with ble blanketting, or other 
suitable material, on the inside capable of being moved a short distance over 
the exterior surface of the cylinders from time to time, in order to bring up 
fresh quantities of the blanketting or material. The combination of the 
surface printing-rollers and the cylinders is so arranged as to admit of two 
webs or lengths of paper being simultaneously printed on both sides; the 
paper after receiving an impression on one side passes over or against rollers 
with endless or other blanketting or absorbing material, so as to have any 
superfluous ink or colour removed from the impression before the r ig 
printed on the other side; and after such second impression it is sub- 
jected to the action of like absorbing apparatus before passing to the cutti: 
apparatus, which consists in case of a cylinder coated or covered wi 
a material into which puncturing or cutting points or blades may penetrate, 
and such puncturing cutters are set on rollers in such manner that the 
puncturing of one roller shall be intermediate of the other or others, so that 
when the paper has passed the rollers the paper shall be divided across, 
The printed paper thus divided is delivered at several different places b 
means of carrying-tapes or aprons on rollers in such manner that one pair 
of delivering tapes or aprons may (by one pair of the rollers by which the 
tapes or aprons are carried) be arranged so as to move from and to two or 
more sets of carrying-tapes, The apparatus for dividing the printed 
into sheets, and the printing machinery, may be separate, the cutting ima- 
chinery being used to divide the paper after it comes from the printing 
machine ; or the cutting apparatus above described may be so arranged as 
to cut the paper before it comes to the printing-rollers. 
2100. J. ADDENBROOKE, London, “ An apparatus for wrapping, folding, or 
packing up goods or parcels.” —Dated 15th September, 1859 

This invention cannot be described without reference to the drawings, 

2103. H. Winter, Albion-place, Hackney, “‘ Apparatus for lifting and 
weighing loaded sacks.” —Dated 1ith September, 1859. 

In carrying out this invention, at the centre of a skeleton framing a 
toothed rack is adjusted loosely in a vertical position, and to the bottom of 
said rack, and fixed to one side thereof, a board or platform is connected to 
receive the sack or other weight to be raised ; a toothed pinion takes or 
gears into the aforesaid rack, and on the axis of said pinion another toothed 
wheel, of larger diameter than the pinion, is keyed; this wheel gears into 
another pinion on the axis of which a fly-wheel is keyed, and to said wheel 
a handie is fixed fer imparting rotatory motion thereto, the effect of which 
is to transmit such said motion to the rack and platform aforesaid, so as 
to raise the weight thereon. In cases where it is required to weigh the sack 
or other load to be lifted, the patentee proposes to place a double scale 
beam at the lower part or bottom of the platform of the machine, and to 
so dispose said beam that the scale-board or platform of the rack shall rest 
on one end of the said beam or beams, and for this purpose the driving 
pinion of the rack should be so formed as to be capable of being thrown out 
of gear with the rack. 








GreENHEART TIMBER IN THE NAvy.—Greenheart timber having 
been used for several years with advantage in private building esta- 
blishments, the Lords of the Admiralty some short time since deter- 
mined to test its qualities in the naval dockyards, and, in consequence 
of its extreme durability, length, and size, they have now entered 
into a contract with Mr. Joseph Scales, of Plymouth, for the supply 
of 3,500 loads, the produce only of the British colony of Guiana, 
shipped from the rivers Essequibo and Demerara. The bark Success, 
Captain Thorpe, is now discharging at Devonport the first cargo 
under the new contract. 

Tue Prusstan Navy.—There are at present in course of construc- 
tion in Prussia twelve line-of-battle ships, twenty-four frigates, and 
149 gun-boats. When it is considered that this fleet will be of great 
use in defending the German coast, Prussia well deserves to have 
the lead in the afiairs of Germany, in preference to Austria, her old 
rival in this respect. The navy of that country being now only in 
its infancy, there are no permanent dry docks. There is only one 
floating dry dock in Dantzic, belonging to Mr. Klawitta, a large 
shipowner, and for the occasional use of which the Prussian Govern- 
ment has to pay a certain amount per annum. 

Care Town Rattway.—The directors state in their report that 
since the last meeting much progress had been made in the earth- 
works on the line, and in the shipments of materials. The greater 
portion of the rails and sleepers were now on the ground betweep 
Cape Town and Stellenbosch. The direction of the extension line 
into Cape Town and the position of the terminus there had also 
been decided. Four powerful locomotives had been despatched to 
the colony, and one moiety of the carriages and other rolling stock 
was now in course of shipment, so as to provide for the opening of 
the first section of the line with as little delay as possible, whereby 
a considerable impetus would be given to the undertaking. Under 
the terms of their contract the company were bound to expend 
£25,000 in work and materials to the satisfaction of the colonial 
engineer within a period expiring on the 4th of last month. The 
directors had received the certificate of the colonial engineer, verify- 
ing the due fulfilment of that obligation. 

ACCELERATION OF THE MAIL SERVICES BETWEEN ENGLAND AND 
France.—The improvements and acceleration of the mail services 
betweenEngland and France, projected by Mr. J. G. Churchward, will 
be commenced on the Ist of May next. All letters written in the 
provinces—Liverpool, Manchester, Leeds, Bradford, Sheffield, Bir- 
mingham, Bristol, &c., in the afternoon, will leave the London 
post-office at 7 the next morning, instead of 1.30 p.m. as at present. 
They will arrive in Paris in time to be delivered the same evening, 
and letters for places beyond Paris—for Strasburg, Orleans, Lyons, 
Marseilles—and all parts of Europe, will be forwarded by the lar 
mail trains that same night. The journey from London to Paris 
will be performed in 103 hours, instead of 15 hours. All letters that 
arrive in Paris from places beyond that capital will leave for London 
at 7 in the morning, instead of 1.45 in the afternoon, as now, and 
will arrive in London in time for delivery that same evening; and 
letters for all places beyond London will be despatched that same night 
by the mail trains, so that they will reach their destination the next 
morning instead of the next afternoon, as now. The journey from 
Paris to London will be made in 10} hours instead of 143 hours. 
The night mail from London at 8.30 p.m. will arrive in Paris, at 
7.50 a.m., in time for the letters to be distributed in Paris by the 
second delivery, instead of the third delivery, and in time for all 
letters for Marseilles and other important places beyond Paris to be 
forwarded from Paris by the morning trains. The night mail from 
Paris to London will reach the London Post-office at 7 a.m. instead 
of 8 a.m., as as present. The letters will arrive in time for an earlier 
delivery in London than now, and in time to send forward all those 
letters for the provinces by the morning mail trains, instead of having 
to keep them at the Post-oftice in London until the departure of the 
night mail trains. To carry out these improvements the English 
Post-oftice will pay the South-Eastern Railway Company, for 
acceleration of 30 minutes between London and Dover, about £6,000 

er annum. ‘The French Post-otiice will pay the Northern of France 
Railway Company about £4,000 per annum for accelerating their 
trains between Calais and Paris 40 minutes by night and 2} hours by 
day. Three hours and 40 minutes are allowed now for the 
French mails between the railway stations of Dover and Calais. 
Under the new arrangements two hours and 45 minutes only will 
be allowed. Mr. Churchward will also have to maintain an 
average rate of speed equal to 14 knots instead of his present 
contract speed (13 knots) to carry out successfully the English 
or night mail service. The chief inducement, therefore, to the 
contractor to improve his vessels, and incur larger working 
expenses to carry out the projected public improvements, was the 
extension of the term of the English contract to the same term as 
that for which he held the French cortract. Mr. Churchward, 
under his new contract of April, 1859, has no increase of subsidy ; 
the extra money beyond that of the 1855 contract is for those extra 
services and cost of service paid out of pocket by the contractor, 


and reimbursed to him in detail under the engagements of the old 


contract, and also for additional extra services. ‘he small with 
tender has been supplied, and has been worked at Calais. 
very few exceptions, all the India mails homeward (Calais 
Dover) have been conveyed by special packets, carrying age 
gers at the time. The monthly outward mails to India, — 4 
Australia have so increased in bulk and number of boxes os 
special packet is now despatched with those mails only, and wi ote 
passengers, from Dover to Calais, another mail packet — al ae 
same time the ordinary mails and passengers. A pew an ~ = 
costly and powerful vessel than has ever before been placed on the 
station has been built, and is now fully engaged in performing 


mail and special services that require the quickest despatch. 
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THE IRON, COAL, AND GENERAL TRADES | table shows the total value of the exports of each metal in its 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


PRELIMINARY MeETING YesTERDAY: Prices t be unaltered: Present Demand: 
Changes in Proprietary — Pic-Inon Trape: Transactions sew — CoaL 
Trave: Good Demand—GeneraL Harpwane Traprs: Less brist—F ai 
1s Copper — Boarp or Trape Returns ror Fesauary: The Trade in 
Metals and Machinery—Tue Proposep New NATIONAL ARSENAL: Cannock 
Chase again—Paren From Spent Hops: Manufactories at Burton— 
Sexious Dirricuttigs or THe WotvtRHampTon ScHooL oF ART— 
Dispute oN THe Buripine or a Rawway Brivoce — Fatal AcciDENT 
BENEATH A RatLway Barince at Worcester: Unfortunate Position of 
the Supports—Suockxixe Criunartty; Placing an Iron Bar in a Winding- 
Drum—FatTaL Baeakine oF A Pir-Cuain: Single Links. 





As we stated in our last would probably be the case, the preliminary 
meeting has resolved to recommend the quarterly meetings to con- 
tinue in the present quarter the same scale of prices that were in 
operation last quarter, ‘and for several previous quarters. Before 
the last drop, which took place nearly two years ago, the price of 
bars was £8. ‘They were then reduced to £7 10s., in the expectation 
that in the next quarter the trade would be so far improved as to 
allow the amount of the reduction to be put on again. From Mid- 
summer, 1858, however, when the reduction was made, until the 
present time there has been no such improvement, although the state 
of things at the commencement of several quarters has led to the 
impression that it would arrive before the end of the three months’ 
period which was then commencing. £7 10s. for bars. and the other 
descriptions in the same proportion, is to be the scale certainly for 
the next quarter; and the present state of the trade, and the pros- 
pects of the immediate future, are such as to lead to the inference 
that this will be the sca’e for a few more quarters—for such is the | 
state of continental politics that, instead of prospects having im- 
proved since our last, they have become more clouded. At the same 
time, houses who have a direct communication with consumers, and | 
are not carrying on a trade through brokers and agents, report a | 
quiet steady demand for home use. There is still nothing doing in | 
first-class iron with the United States, nor is any favourable altera- | 
tion in the present state of our trade with that country expected for | 
some short time tocome. The export trade generally is quite languid ; | 
but a different state of things in this respect is looked for so soon as 
the new French tariff shall come into operation. In the meantime, 
railway and other orders, such as shipbuilding and girder-bridge 
iron, continue to be well inquired for. At present there are some 
valuable inquiries for the two last-named descriptions in the market. 
Among the smaller railway inquiries we may cla-s the following :— 
The directors of the Birkenhead Railway Company are advertising 
for 500 tons of rails, 350 tons of fishing-plat=s, and 20 tons of bolts. | 
Separate tenders are required for each article, and further particulars 
may be known of the company’s engineer, Grange-lane Works, 
Birkenhead. } 

Mr. Walter Williams, proprietor of the Albion Works, West- | 
bromwich, is about to retire from the iron trade, and it is understood | 
that the works are to be disposed of. Some of the old members of | 
the firm of Messrs. Hunt and Co., of the “ Brades” Ironworks, 
near Oldbury, bave retired, and Messrs. George and Francis Adkins, 
of the Soap Works, near Smethwick, have become partners. 

The pig market continues dull. Only a comparatively few sales 
were effected at Birmingham or Wolverhampton, by no means the 
number usual at this period of a quarter. Prices of best brands 
remain the same as at last preliminary meeting, but for inferior 
descriptions a slight reduction in price has to be submitted to by 
vendors. The reduction is prevented, however, from becoming more 
than slight by the quantity produced being only a little above the 
requirements of the district. Generally speaking, masters bought 
pretty freely last quarter in the expectation that prices would be 
tighter, and as orders have been almost scarce for manufactured iron 
they have a tulerably good supply on hand 

Coal continues in good demand, with tightened prices. 

The Birmingham and Wolverhampton and district manufacturing 
trades are scarcely so active as at our last, yet the factors continue 
to report a state of tolerable activity in the demand for most home 
markets and for the States of America. 

A further fall has taken place in copper. On Monday that metal 
was reduced £4 10 per ton on tile and cake; and sheets went down 
therefore one halfpenny per pound, and yellow metal the same. 

The exports of last month, as shown by the Board of Trade 
accounts, exhibit an increase upon the trade of January, and a much 
larger increase upon the exports of February in the two preced- 
ing years. In 1858, the declared value of the British produce and 
manufactures exported in February was £7,288,416; in 1859, it was | 
£9,614,143; and, in 1860, £10,721,940; while the increase upon the 
preceding month was £1,355,443. Among the principal articles to 
which the increase has not extended are coal, pig and cast iron, lead, 
tin, plate, jewellery, and watches. Russia, Prussia, and the United 
States increased their exports of coal from this country, but the 
demand from all other countries fell off, especially from France, to 
which country the export was less by more than 20,000 tons, than in | 
the corresponding month of last year. Steam engines increased, | 
owing to an augmented demand from Spain, Russia, and Australia, 
but other kinds of machinery show a decline. ‘The following table 
gives the value of the articles named, and exported from this 
country :— 











MONTH OF FEBRUARY. 
1858. 1859. 1860, 
Coaland culm .. 72 .. 181,674 .. 178.118 


Hardwares and cutlery 





254,598 .. 288,255 


a a ag 206,958 172,748 185,808 | 
ate, plated wares, jewellery .. » ” me 
on nada alae —— 44,464 47,175 .. 38,178 


The increase observable in the exports of hardware took place 
chiefly in the exports to the Hanse Towns, the United States, 
Canada, the Cape, and Australia. The diminished exportation of 
pig and cast-iron has already been noticed ; the former continues to 
decline in a constantly increasing ratio, and though last month’s im- 
onges show an increased demand from Prussia, it cannot be expected to 
be otherwise than temporary. ‘The exports to all other countries 


various forms :— 
MONTH OF FEBRUARY. 
1858. 1859. 4 
£46,224 .. £36,108 


MO aw we wo « Ge 


» barandrod .. .. .. 124,372 .. 160,495 .. 169,609 
» Tailway .. .. «» «- 163,605 .. 158,402 .. 194,564 
go Tes we co se ov 9.693 .. 13,638 .. 24,471 
so GMBB wn cc cc cc co «=I a 50,438 .. 36,022 
»» Wrought oe eo co 140,146 .. 189,027 .. 227,697 
Steel unwrought .. .. .- 28,564 .. 52,302 .. 76,497 
Copper .. o- «+ oe > 62,103 .. 68,870 .. 78,492 
» Sheets, nails, &c, includ- 00 F ° aa Sian 
» ing yellow metal 122,710 .. 98,524 .. 135,743 
» Wrought ee ce oe 66459 .. 23,769 .. 17,089 


ae ee 7,483 .. 11,387 .. y 
Lead .. se 2 20 oe os 28,169 .. 31,430 .. 23,152 
ee o60) de ee an 8 16,926 .. 20,006 .. 
»» Plates... os oe 80,502 .. 107,726 .. 121,181 

The imports of articles, similar to those produced in the midlands, 
chiefly bar-iron and steel, and clocks and watches, show on the 
whole an increase. There was a great increase also in the importa- 
tion of copper, both of ore and regulus, and of unwrought and part- 
wrought metallic copper. Very little copper, however, was received 
from Australia, the increased supply coming principally from Chili. 
Of bar-iron 404 tons were imported against 46 tons in the corre- 
sponding month of last year, and 259 tons in 188; and of steel 
156 tons against 68 tons and 109 tons. Tin to the extent of 
1,612 ewt. was imported against 1,072 cwt. in February, 1859, and 
2,665 cwt. in the same month of 1858. The supplies of lead and 
spelter diminished nearly one-half. Of watches, the number im- 
ported was 4,907 against 6,790 and 6,049 in the corresponding periods 
of the two preceding vears respectively; and of clocks 26,388 
against 20,080 and 10,894. This increased importation of clocks is 
due to the demand which has been created for the cheap productions 
of Switzerland and the United States. 

It will be remembered that in a recent number of Tne ENGINEER 
we expressed an opinion that it was probable that the Cannock 
Chase would be the spot selected by the Government as a site for the 
proposed Midland Arsenal depot. We have now to add, that a few 
days ago Government inspectors were surveying Cannock Chase, 
with a view to test its availability as a site for the proposed 
Midland Arsenal and depét for 10,000 troops. This is the second 
visit which has been paid by the officials to Cannock Chase, and as 
sites in the neighbourhood of Birmingham, Wolverhampton, and 
Derby, respectively, after having been inspected, have, it is said, 


| been reported as unfit for the purposes designed, there is some reason 


to expect that the Chase will ultimately be selected for the national 
arsenal. ‘The land can be obtained at a reasonable price, and it 
abuts on one of the principal railway arteries, thus presenting two 
of the principal features by which the inspectors will be guided in 
their selection. The abundant supply of coal and iron to be 
obtained in the immediate neighbourhood is also considered another 
recommendation in favour of the Chase. . 

We understand that a plan is on foot for the establishment of 
paper mills at Burton-upon-Trent. Instead of rags, the raw ma- 
terial will consist of “spent hops.” Samples of the manufacture 
are now on view at the offices of Bass and Jennings, solicitors, 
Burton. The paper is of a light brown, and of the kind suitable for 
packing. We have heard that the Old Mills, Burton, which were 


| formerly worked by the Peels, are considered as the position likely 


to be fixed upon as a manufactory. 

It is a circumstance greatly to be regretted, that such is the 
present state of the tinances of the Wolverhampton School of Art— 
a comparatively youthful institution—the mayor has had to be 
desired to “convene a town’s meeting to consider the question— 
Shall the school be maintained or not? as upon the result of the 
present appeal the fate of the school must depend.” This indicates 
that either Wolverhampton is behind the age in which we live, by 
its want of appreciation of an institution it should make peculiarly 
its own, but which it fails to support; or that the school of art is in 
advance of the times, is ill adapted to our wants, and, commercially, 
valueless. The fact is clear, whatever may be said in its extenua- 
tion, that the school of art in the town is in danger of being closed, 
in consequence of the perfect apathy of the commercial classes, who 
have from its commencement failed to atford it adequate support. 
A circular from its indefatigable secretary is before us, from which 
we will give a few facts. The annual deficiency in its funds is 
£100; but as there was a balance against the treasurer at Mid- 
summer last of £117 8s. 1d., at least £120 must be annually ob- 
tained in addition, if the school is to be maintained in its present 
etliciency. The honorary secretary observes :—“ Were it only a tem- 
porary difficulty it might be easily overcome, but when it is borne 
in mind that from the first establishment of the schocl it received so 
little support and encouragement from the commercial classes of the 
town that it could not be opened without having recourse to a 
mortgage of £1,6U0 upon the building, in addition to a debt with 
accruing interest at the bank, it would be vain to attempt its con- 
tinuance without additional aid. The fact that no adequate support 
has been yielded by the classes referred to, and for whose benetit the 
school was established, may be gathered from the following analysis 
of the annual subscriptions :— 


£s. da 
Noblemen, gentlemen, and professional men, subscribe... .. 48 6 0 
lronmasters, merchants, and factors .. .. «2 «. . «+. 2% 5 0 
Manufacturers of the town eo 27 «2 eb 00 om <0 sone & ®@ 
Tradesmen andothers.. .. .. oc «2 «6 oc oe co o 2 & O 


Making atota) of .. .. «+ «os of oc eo 19% 0 0 
It has now arrived at such a state of efficiency under its present 
master that it will compare with any similar school in the kingdom. 
Scarcely six persons have visited the school during the past twelve 
months. 

“Smith v. the North Staffordshire Railway Company” has been 
tried before Vice-Chancellor Sir R. T. Kindersley. This bill was 
filed in 1853 for the specitic performance of an agreement between 
the plaintiff and defendants, whereby they agreed to do certain 
things, and, inter alia, to provide any other arches and roads upon 
the lands near Consall Mills, in Staffordshire, as would afford con- 
venient access from one portion of the plaintiff's property to the other. 
A decree was made for specitic performance, but the company con- 
tended that they were not bound to make any new arches or roads, 
inasmuch as those already existing afforded convenient access; but 
the court determined that they were bound to make some arches and 
road:, unless they already existed. The matter went on in cham- 





diminished. The falling off has been most rapid in respect to 
France, the value of last month’s exports being only £9,835, against 
£10,296 in the corresponding month of last year, and £23,494 in 
1858. In cast-iron, the decline of exportation was even greater last 
month than was the decline in pig, none having been exported to 
Egypt during the present year, while only a fourth of the quantity 
sent last year was shipped this year to India, three-fourths to 
Australia, and half to the United States. 


kinds, though of this the exports increased to every country except 
America and India. The increase in railway iron is the more 
noticeable, inasmuch as none has been shipped this year to Sweden, 
Hanover, or Cuba, and none last month to France or Canada. The 
falling off continued also in the exports to Russia, and there was a 
considerable diminution in the shipments to Holland. It is to the 
largely augmented demand from Spain, India, and Australia that 
the favourable balance of last month is chiefly due; but there was 
so some increase in the exports of railway iron to Prussia, 
Australia, and the United States. There was a proportionate 
mcrease In wrought-iron, exclusive of railway iron, chietly in the 
exports to Holland, Spain, India, and Australia. The increase in un- 
wrought copper was contined to the exports to France, and that in 
copper and yellow metal sheets, nails, &c., to the exports to India and 
the Hanse Towns. Wrought copper of other kinds shows a decline. 
The exportation of lead fell off almost generally, India being the 
rf country which took more than in the corresponding period of 
_ year. The reverse is shown in respect of tin-plates, India being 
only country the exports to which fell off. The following 


} ( s. Other descriptions of iron | 
show an increase, but less in respect of bar and rod iron than other | pose. 


bers for three or four years, and the court appointed a Mr. Giles 
to make a survey, and he reported two lines of road—one which 
would make it necessary for the company to build a new bridge, and 
the other more circuitous, but avoiding that necessity. ‘here was, 
however, a difficulty in this last, inasmuch as it took in a small 
piece of land belonging to a stranger; this was, however, obviated 
by a small divergence, and his Honour in Chambers eventually 
chose the more circuitous route to enter on the land for that pur- 
The case now came on, on the summons to vary the certificate 
and on further consideration. Mr.Bailey and Mr. Hobhouse appeared 
for the plaintifi, and undertook to empower the company to enter 
and make the road, and to indemnify them against obstruction or 
loss; Mr. Glasse, Mr. Karslake, and Mr. Brodrick for thedefendants. 
The Vice-Chancellor detailed the above facts, and said that the 
company refusing to select the road, as they might have done, and 
acting upon the principle of obstruction, refused to appeal, and re- 
duced the court itself to select the road; and it did so, in the way 
least onerous to the company. Then came the obstruction by their 
tenant; by what process he had changed his mind was immaterial. 
Jn chambers he concurred, and therefore no undertaking was neces- 
sary, otherwise it would have been required; but, now being offered 
by the plaintiff, there must be a direction that the company do make 
the road, upon such undertaking being given, and pay the costs of 
| the suit. If anything else which had been decreed to be done had 
| not been done, both parties were at liberty to take what course they 
pleased. —_ 

A diabolical attempt to destroy life and property was perpetrated 

| on Thursday night at Berry-hill Colliery, wear Fenton, the coeperty 








of Mr. Alderman Copeland, M.P. A new pit is being sunk at this 
colliery, and two sinkers were at work in the shaft, when one or 
more persons placed an iron bar in the drum-wheel of the engine 
evidently for the purpose of throwing the ropes off the drum, and 
causing the skip to fall upon the men engaged in the pit, who, if the 
object of the miscreants had been accomplished, would have been, if 
not killed, very seriously injured. Fortunately the outrage was 
discovered before any mischief was done. The perpetrators of this 
act are not known, but a reward of £20 has been offered for their 
apprehension. 

On Thursday an inquest was held at Dudley Port, on the bodies 
of three young men who were employed at a colliery at Park-lane, 
It appeared that on the preceding day the deceased were being 
lowered in the usual manner by the pit skip down the shaft, a 
distance of 120 ft. When within but a few yards from the surface a 
link of the chain broke suddenly, and the three men were precipitated 
to the bottom of the shaft. When assistance was rendered, they 
were found to be shockingly injured and died the same day. The 
butty of the pit, a aear relative of one of the deceased, stated that he 
was in the habit of examining the chain once in each week, and had 
done so in the present instance. It was a single chain, and up to the 
inquest all endeavours to discover the fractured link had been 
unavailing. The coroner, therefore, adjourned the inquiry, in order 
that the Government inspector might examine the pit and chain. 

A terrible accident happened in Worcester on Friday morning, 
involving the loss of four lives and imperilling three others. At 
this city the Worcester and Hereford Railway crosses the river 
Severn by an iron bridge of two arches. This bridge the railway 
inspector, sent down by Government, refused to pass, as not 
sufficiently strong for the purpose, and accordingly the engineer, to 
strengthen it, placed piles underneath the arches—three sets of 
piling under each arch. This of course offered an interruption to 
the traftic in the river, there being a very small area between each 
of the piles. On Friday morning a coal-boat, the “ Lady Hood,” 
was coming down the river, when she struck against the piling, and 
instantly capsized. There were in the boat at the time, the 
captain (Whitehouse), his wife, and three children, a sister of 
Whitehouse’s wife, and a boatman, named Causer. The three 
children and Mrs. Whitehouse’s sister were in the cabin and 
were drowned. At the inquest, the czuse assigned for the upsetting 
of the boat was the force with which the currents of the river were 
running at the time, and the dangerous manner in which the piles, 
that gave temporary support to the new railway bridge over the 
Severn, had been driven into the bed of the river. As the boat 
neared these piles, the bow of it was driven against them and next 
the stern, which capsized her, and she sank. Mr. Leader Williams, 
the engineer to the Severn Navigation Commissioners, said that, 
before the piles were driven into the river by the contractors of the 
railway, he suggested to them that a clear space of 30 ft. should be 
left as near as possible between the centre pier and the water line, 
but that this had not been properly carried out. The jury returned 
a verdict of “Accidental death,” and expressed their opinion that 
the melancholy affair would not have happened had the suggestions 
of Mr. Williams been attended to. 





NOTES FROM ‘THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent. ) 


Trape oF SHerris,p—Nortuean Topics; The dreadful Colliery Explosion 
at Burradon; New Steamers: Border Counties Railway: Monument of the 
late Marquis of Londonderry at Durham—CoaL Mine Accipents: Lecture 
at Newcastle by Mr. Holland — Liverroot: The Dock Board: The Public 
Offices—TeLecRaPuic COMMUNICATION with INDIA—VistT oF THE RovaL 
AGRICULTURAL Society To YorKsutre ; Bewildering Hospitality—BRaprorp : 
Burning Bricks near Houses; The Waterworks—Banxsiev: Sewage and 
Water Supply of the Town—Assize Triats: Charges of Damaging Machi- 
nery: Interesting Railway Case — Rawway Marrers in Tux Norta— 
Leeps: The Waterworks ; Interesting Lecture on the Horse—Masoy's Strike 
aT HUDDERSFIELD — CoLtieny Accipenis: Furnace Detectors — COLNe 
VALLEY AND Haustep RaiLway— Great Gaimssy— Tue Inon Aanp 
Coan Trapes OF THE NorTuH. 


The orders for steel and raw material on the books of the leading 
Sheffield manufacturers are still heavy, and the rolling mills are 
fully employed. Fair contracts have been made during the last few 
days, and a good account is given of the electro-plating trades, The 
stove-grate houses in Sheitield have been rather slack; but in 
Rotherham, where cheaper goods are manufactured, there is a fair 
supply of orders. American orders for cutlery still come in slowly. 

The inquiry commenced into the causes of the frightful colliery 
explosion at Burradon is proceeding, and will be resumed on Wed- 
nesday. On Saturday afternoon a meeting of pitmen’s delegates 
was held at Newcastle, with the view of securing, by means of a biil 
now before Parliament, greater attention to the ventilation of 
collieries, and increased protection generally for the lives of the 
men employed. A subscription, headed by the Coal Trade Asso- 
ciation with the muniticent donation of £1,000, has been made for 
the relief of the sufferers by the explosion, and up to Saturday 
about £3,700 had been obtained. As regards other northern topics, 
it may be added that the largest of the splendid steamers which 
have been for some time on hand for the Galway Company at the 
works of Messrs. Palmer and Co., of Jarrow, will be ready for 
launching in a few days. A large iron steamer for the Oriental 
Company has also been completed for launching by Messrs. Leslie. 
The Border Counties Railway is now open as far as Countess Park, 
a distance of 14 miles from Hexham. The contractor, Mr. Hutchin- 
son, has obtained the contract for making the extension from the 
Belling to the junction with the Border Dion (North British) at. 
Riccarton. A monument in course of erection in the market-place, 
Durham, in honour of the late Marquis of Londonderry, will be 
completed in a month. The pedestal is constructed of enormous 
stones from Pensher Quarry, some of them weighing between 7 tons 
and 8 tons. ‘Those who have seen the statue report that Signor 
Monti has been highly successful in delineating the features of the 
late Marquis, who is represented as colonel of a hussar regiment. 
The horse is twice the size of life, and the horse and figure are about 
15 ft. high, which, taking the base as 15 ft., will make the statue 
30 ft. high. The work is of copper, formed by what is termed the 
galvane-plastic process, and is one of the largest executed by that 
means. 

Mr. P. H. Holland, one of the inspectors under the burial 
department of the Home Office, has been lecturing before the New- 
castle-on-T'yne Literary and Philosophical Society, on the pre- 
vention of coal mine accidents. It appeared from a table placed 
before the audience, that the deaths from such accidents were in 
eight years no less than 8,015, being a yearly average of 1,002. 
The average of accidents in the northern district was 154, while 
the proportion for the whole country was 720, showing a very large 
excess above the re of the northern district. Mr. Holland 
argued that, as the greater care exercised in the management of 
mines in the northern district reduced the number of accidents 
therein, as compared with other parts of the country, stricter and 
more systematic regulations would yet further diminish the average. 
These improved regulations, such as a closer daily supervision over 
the pit, and a more stringent periodical Government inspection, 
together with the enforcement of greater precautions upon owners 
by making them responsible in civil penalties, and other means, 
were explained at considerable length. The chairman of the even- 
ing expressed his belief that the coal owners of the north spared 
neither care, science, nor expense, with a view to prevent accidents; 
and, he was happy to say, with success, for although the mines in 
the north were the most dangerous in the country, nevertheless, as 
the lecturer had shown, the average of accidents was fewer in them 
than in the mines of the more southern counties. 

Preparations are being made at Halifax for the commenceme 
of the new town-hall, according to the plan prepared by Sir. C. 
Barry. 

The Mersey Docks and Harbour Board have resolved to accept 
the tenders of Messrs. W. H. Brancker and Co, for two years’ supply 
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of coke; of Messrs. Haigh and Co., to supply and fix wood slides for 
dock sheds; of Messrs. G. Thompson and Co., to pave the road on 
the timber ground east of Huskisson Dock; of Messrs. Wainwright 
Brothers and Co., to repair the bell beacon in the Queen's Channel, 
and the wreck buoy; and of Messrs. Ogden and Barnes, to make 
and fix a new iron belfry for the bell beacon. At the last meeting 
of the Liverpool Architectural Society, Mr. Hornblower exhibited 
and explained some plans which he had prepared for the new public 
offices in Dale, and, after considerable discussion, the council de- 
termined at their next meeting to consider the desirability of 
memorialising the town council to throw open the plans to public 
competition. B 

There seems to be some doubt as to the accuracy of the date in 
the telegraphic message received in Liverpool a few days since from 
Calcutta, announcing the burning of a ship in the Hooghly. It is 
now stated, that for ‘Calcutta, March 10th,” should be read, 
“ Alexandria, March 10th.” Be this as it may, however, a few 
months more will see us in direct communication with the Indian 
metropoli. Messages are now conveyed by steamer from Ceylon to 
Aden, and this arises from the fact that the line from Aden to 
Kurrachee is still in the hands of the contractors, and will not be 
transferred to the company till the beginning of April. There is 
<onsequently a hiatus for the present in the telegraphic communication 
between Aden and India, as well as between Alexandria and Malta. 

It appears that Bradford, Wakefield, Doncaster, and York, as well 
as Leeds, would like to have a visit from the Royal Agricultural 
Society. In the case of York, Bootham Stray, a very large tract of 
land used by the freemen for the depasturage of their cattle, is the 
site proposed, as in 1848, for the show. It is level and well drained, 
is little more than a mile from York, and, as the Scarborough branch 
of the North-Eastern Railway runs close past it, all the stock and 
implements could be brought to the ground direct. The Leeds town 
council has resolved to place 60 acres of Woodhouse Moor at the 
disposal of the society, to promised to supply police and water 
free, and generally to afford every facility and accommodation. 

At the last meeting of the Bradford town council, a memorial 
complaining of the serious nuisance resulting from the burning of 
bricks near houses in the borough was read. The memorial was 
signed by seventy-two persons, including three or four medical men 
and some large rate-payers, who prayed that the council, while 
making bye-laws, would enact some bye-law to prevent bricks being 
burnt in the immediate vicinity of dwelling-houses. At the same 
meeting it was stated, with reference to the Bradford waterworks, 
that leakages had been discovered in the Silsden reservoir. 

The Barnsley Local Board of Health have received a lengthy 
report from Mr. Sadler, their medical officer, on the sewage of the 


at an estimated cost of less than £70,000. The North British 
Company propose to work this line at 43 per cent. of the receipts, 
and to subscribe £44,000. 

The Leeds town-council are about to consider tenders for the con- 
struction of two acres of filtering-beds at the Westwood reservoir. 
Mr. J. Crawfurd, late Governor of Singapore, read an interesting 
paper last week at Leeds on the “Horse; its History, and its 
uses for Military and other Purposes.” The lecturer adduced 
some statistics to show the great increase which had taken place 
of late years in the number of horses bred in this country. 
England, which formerly imported all its best horses, was now 
about the only country which exported good ones. From the 
public accounts, he found that the number of horses exported 
from England during the last year was 1,574, and their custom- 
house value was £117,422. Wherever the Anglo Saxon race 
had settled the improved English horse had been introduced, 
and, wherever climate and pasture had been favourable, with 
success. The United States of America stood next to England in 
the breeding of the English horse, and the most eminent success had 
attended its rearing in the Cape of Good Hope and Australia. In the 
course of the year 1858, the Australian colonies furnished for the 
Indian cavalry 2,563 horses, at the average price, on the spot, of 
£30 a head, and when landed in India, at from £80 to £90; being a 
smaller price for a better horse than that supplied from a govern- 
ment stud which had existed in Bengal, at a great expense, for sixty 

years. 
P A mason’s strike at Huddersfield has terminated successfully for 
the men who are in future to work nine instead of ten hours a day, 
and to have their wages paid weekly instead of fortnightly as here- 
tofore. As regards wages, the men are to receive 24s. per week for 
nine hours per day labour instead of 27s. per week for ten hours as 
proposed by the employers. Messrs. G. and W. Lee, of the Victoria 
works, Leeds, have reduced their hours of labour on Saturdays from 
5 to 4 p.m. 

At an interview obtained a few days since with the Under Secre- 
tary of State for the Home Department, by Mr. G. S. Beecroft, 
MP. for Leeds, ane Mr. T. Stephenson of Rothwell. Mr. Stephen- 
son presented a “ Furnace Detector,” explaining its value in detect- 
ing irregularities in the ventilation in mines, often the cause of 
fearful explosions. By desire of the Under Secretary, Mr. Stephen- 
son left the instrument at the Home-office for the purpose of its 
being shown to other scientitic gentlemen. 

A different version is circulated of the present position of the 
Colne Valley and Halstead Railway undertaking. It is said that so 
far from the Eastern Counties having refused to work the line— 
which has not yet received the requisite certificate from the Board 
of Trade—the authorities at Shoreditch are prepared to accede to 

icabl ts and to work the traffic at the same rate as 





town. Mr, Sadler observed that, as the board now p« 1 the 
necessary power, he hoped they would as soon as possible see that 
Barnsley was well drained, especially as the town was so situated 
that the object could be attained without any very great expense. A 
letter was also read to the board at their last meeting from Mr. 
Hawksley, stating that, before giving ina report on the water exten- 
sion, he was desirous of again going over the works, which he would 
do shortly without extra expense to the board. 

Several cases of interest and importance have been disposed of at 
the Yorkshire Assizes. Two girls, named Pemberton and Bannon, 
were charged with damaging machinery at Addingham. The two 
prisoners, of whom Pemberton was aged fifteen, and Bannon only 
thirteen, were engaged to work in the mill of Messrs. Lister and Co. 
On the day mentioned the younger of the prisoners placed an iron 
in a cog-wheel in the machinery of the mill, at the same time 
exclaiming that “she knew how to break the mill down.” The 
effect of this action was to bring all the machinery suddenly to a 
stand-stil], and had not an important wheel been thrown out of gear 
by the sudden jerk, there could be no doubt but that some extensive 
injury would have been done. To connect Pemberton with the 
transaction it ought to be stated that she hammered the bolt 
in after it had once fallen out of the cogs. The prisoners were found 
guilty, but, in consideration of their extreme youthfulness, the 
judge discharged them on their parents entering into recognizances 
to produce them for judgment when called upon.—A young man, 
named Gafney, was also charged with maliciously damaging ma- 
chinery, the property of Messrs. Thomas and Ralph Grimston, at 
Clitiord, in the West Riding, on the 26th September. The prosecutors 
are extensive thread and flax mancfacturers, and previous to Sep- 
tember the prisoner was in their employ. In August last the 
prosecutors introduced into their manufactory a patent hackling ma- 
chine, by which a considerable amount of manual labour was saved 
—three boys, with the machine, doing the work which previously 
occupied fourteen men. For the prosecuton. it was said that the 
prisoner, ignorantly thinking that the introduction of machinery 
was detrimental to the interests of the labouring man, maliciously 
placed a nail or piece of iron into the machine, and thus brokea cog- 
wheel and otherwise damaged the patent, so that the machine was 
never in order until the prisoner's discharge, which occurred 
on the 27th of November. Mr. Foster, for the defence, contended 
that the prosecution had failed to prove the malicious intent of the 
prisoner; and that it was the interest of the prisoner, who had been 
tive years in the service of the prosecutors, that the machine should 
be in working order. The machine had been broken, subsequent to 
the prisoner leaving the prosecutors, by boys, who were fined for it; 
and he put it to the jury to weigh well the suspicious evidence of 
such lads. The prisoner was acquitted —In wnother case, a man 
named Wilcockson was charged with manslaughter, at Sheflield, on 
the 14th of October. The counsel for the prosecution stated that 
the charge arose from the death of a gentleman named Maw, of 
Doncaster, which it was alleged was the result of culpable negligence 
on the part of the prisoner. ‘The deceased, it appears, was a passenger 
in a train, which, on the 11th October last, started from Doncaster, 
and was due at Sheiflield at five minutes to two o'clock in the after- 
noon. Some eight hundred yards before reaching the Sheffield 
station is a siding, upon which trains were worked by the prisoner, 
and, when a train had passed on to the siding, it was his duty to 
see that the handle working the points fell back tc its place when 
the train had passed. A few minutes before the arrival of the Don- 
caster train on the above day, the prisoner shunted a train upon 
the siding referred to, and directly after gave all the usual signals for 
the Doncaster train passing down the main line into the station. 
On arriving at the points, however, from their not having been put 
back to their proper place, the Doncaster train, which consisted of 
five passenger carriages, ran upon the siding, and into the mineral 
train which had so recently preceded it. The result was a dreadful 
collision. A great number of the passengers were injured, and the 
deceased, Mr. Maw (who was an alderman of the Doncaster corpora- 
tion), so seriously, that death resulted in a few days. In detence, 
it was urged that the prisoner only held his responsible situation 
from a long course of previous attentive conduct; that the multi- 
farious duties which the prisoner had to attend to took from his 
shoulders any responsibility when the trains were irregular in their 
arrival, as was the case in the present instance ; and that the points, 
which were of a self-acting character, were very liable to be thrown 
out of order. ‘The judge, in summing up, told the jury that there 
was a great diflerence between such negligence as would entitle a 
person to recover damages in a civil court, and such culpable negli- 
gence as would justify a jury in finding a man guilty of man- | 
slaughter. The prisoner was acquitted. 

The halt-yearly report of the directors of the North British Rail- 
way stated that the contractors on the Border Union line had made 
such progress as to justify the belief that the periods assigned for 
the completion of the respective contracts would be amply sutticient. 
It was also stated that it was intended to open that portion of the 
Border Counties Railway connecting the Plashett coal field with 
Riccarton simultaneously with the line from Kiccarton to Carlisle, 
rendering it an easy matter to accomplish the through routes from 
Hawick to Hexham and Carlisle together. Bills for amalgamation 
with the Border Couuties’ and Peebles and Jedburgh Companies are | 
now ee Pastoanay The ee asked the — 4 the 

ers to an agreement with the local a railwa 
from Galashiels to | 


Innerleithen and Peebles, & distance of 18} miles, | 





arrang 
the East Suffolk, viz., 2 per cent. above cost price. The Colne 
Valley line is to be extended from Halstead to Haverhill, and eventu- 
ally to Cambridge if possible. 

Taaher-General Sir John Pennefather has visited Grimsby for the 
purpose of determining on a site and giving the necessary directions 
for the construction of a battery which the dock company are about 
to erect at their own cost for the protection of their docks and the 
property contiguous to it. The General and his party went to the 
top of the hydraulic tower, for the purpose of getting an accurate 
knowledge of the coast line and channel entrance, with a view to the | 
proper placing of the battery. They were accompanied by Mr. Adam | 
Smith and Mr. Clarke, civil engineers, and other gentlemen. After | 
the inspection of the tower and dock works they visited the church, 
and were much pleased with its noble proportions. 

The iron trade in the Neweastle-on-Tyne and Middlesbro’ district 
continues steady, but the continental orders are hardly so large as 
was anticipated. ‘The coal trade is scarcely so active. The White- 
haven Herald asks:—‘‘Is the statement, current in conversational 
circles, correct, that Lord Lonsdale pays income tax upon about 
£25,000 per annum for his colleries?—a sum in excess of the whole 
rating of Whitehaven!” 








Sourn Kenstncton Mustum.—During the week ending 24th 
March, 1860, the visitors have been as follows:—On Monday, 
Tuesday, and Saturday, free days, 4,660: on Monday and Tuesday, 
free evenings, 5.210, On the three students’ days (admission to the 
public 6d.), 1,233; one students’ evening, Wednesday, 478; total, 
11,581; from the opening of the museum, 1,541,268. 

Inp1AN Parents.—It may not be known to English patentees 
that under the patent law of India, which was promulgated on the 
1st day of June, 1859, all holders of patents in England, being also the 
true inventors, are entitled to petition for and obtain an Indian 
patent for the Five Presidencies, if making the application in India 
within twelve months after the promulgation of the Act, i.e., before 
the Ist of June next ensuing. If failing to do this, their right to 
obtain a patent in India lapses, and, what is more to the purpose, 
their patents will be left open to Indian patentees to deal with as 
their own in the form of “ improvements.” We can foresee a fruitful 
source of change of patent property in this process, inasmuch as any 
original principle embodied in a patent in England, and suffered to 
lapse in India, will at once be seized on. We have no doubt that 
the patentmongers are largely on the alert to get a shake at this 
new “pagoda tree,” and we warn our veterans at home of their 
position in time. Indian patents expire at the same date as their 
parent English patents, and it will therefore be a matter of calcula- 
tion as to what remnaut of the fourteen years will make it worth 
while, of which every inventor must judge for himself. 

Sream CuLrure IN Oxrorpsurre.—The Messenger, in describing 
a visit to the Churchill and Sarsden Lodge farms, near Chipping | 
Norton, the property of Mr. J. H. Langston, M.P. for Oxford, says :— 
**Mr, Langston has availed himself of one of Fowler's steam ploughs, 
with engine, anchor, rope, &c. The engine is a 10 horse, double 
cylinder, and reverse gear, made by Clayton and Shuttleworth, and 
the whole apparatus is nearly the same as Mr. Fowler exhibited at 
the Warwick Show. There was, however, a slight alteration in the 
rope-porters, which we consider an improvement, as it must mate- 
rially diminish the friction of the rope—the pulleys are made of 
wood instead of iron. For this substitution — invention it may | 
almost be called—we are indebted to Mr. Savidge. ‘The steel rope 
seemed scarcely affected, although it has been at work upwards of 
nine months, and. has cultivated 600 acres. The rope will last a 
long time if care be taken of it; this is the principal element of cost 
in steam culture, and therefore ought to be carefully attended to. 
First tar the rope, and when dry wind it up evenly, for ropes are 
spoilt by being wrapped up in a slovenly way. Let the engine 

ways be kept clean; and never allow any portion of the machinery 
to get out of order, for if the bearings get wrong all is wrong. The 
system adopted at Sarsden Lodge is this: —One of Fowler's ploughs 
is fitted with small breasts, which do not turn over the soil, but 
smash it up. After being exposed a few days to the weather, the 
soil is crossed by the implement, and for the breasts are substituted 
a large scarifier. The third operation is by deep ploughing, with 
Fowler's ordinary plough, which leaves the soil completely porous. 
The scaritier, or scuffler, just mentioned, is a highly useful instru- 
ment for the purpose it is intended. It has a large cast head, or bar, 
in the tront of which a series of tines are fixed, having something 
like the shape of those in Finlayson’s scaritier, while those behind 
are similar to the Huley cultivator. The tield we saw cultivated 
was reduced to a beautiful garden-mould, contrasting greatly with | 
its condition before steam had been applied to it. It is a stiff clay, and | 
comprises about 26 acres. The cost of cultivation per acre was—First | 
operation, skimming with the Warwick skids, 7s.; second operation, 
scuffling, 3s. 6d.; third operation, deep ploughing (from 10 in. to 
12 in.), 8s.; total, per acre, 18s. 6d. We gather also these facts in | 
relation to steam culture: when the laud is steam-ploughed, it 
requires two harrowings less for the drill, which is a saving of about | 
2s. 6d. per acre, to say nothing of time. Three horses will do 12 | 
acres per day. Steam has also completely changed the application o¢ | 
rollers, as the latter are more required for compression than they | 
are for crushing and breaking up. With compression the plant | 
grows stronger. 
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British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin. 
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Raits continue very flat, and the price at the Welsh ports is still £5 10s. 
per ton for ordinary specifications. 

ScotcH Pi¢-1koN.—During the past week the market has been unusually 
quiet, and the business done of a very limited character ; the closing quota- 
tion tor Mixed Nos. Warrants is 56s, cash, and 57s. 3d. three months open 
which 1s a decline of 1s. 9d. per tun compared with our last week’s quotation. 

SPELTER is steady at £20 15s. on the spot. 

Correx.—On the 26th inst. the smelters announced a further reduction 
=> ny per pound on manufactured, and £4 10s. per ton on cake 
and tile. 

Leap continues firm and in good request. 

Tin.—There is a fair Cemand for English, but foreign Banca is rather 
weaker, and quoted £137 tu 4138. Fine Straits cannot be had under £132 
per ton. 

Tin PLates.—A great scarcity of order for this article at present. 

MOUATE and CU., Metal Brokers, 
65, Uld Broad-street, London, 


29th March, 1860. 
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SCOTCH PIG IRON REPORT. 


58s. 6d. f.0.b. Glasgow. 
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»s Do. “s 4 “ do. 
M. Nos. Do. ee ae do. 
WARRANTS. 

Cash prompt... .. 56s. Od. per ton, 
3-5ths No. fand{1mo., open,.. .. 56s, 3d. do. 
2-5ths ,, 8 .. 42mos, 4, -- « 56s. 6d. do. 

) 3 ws sco 6Uce ce O00 Gd. =. 


MANUFACTURED IRON, 
Bars,Govan .. .. .. .. £7 15s. 0d. less 4 per cent. 
» Common £7 5s. Od. 


Drumpellar, Common .. £7 7s. 61. 
Do. est... oo os S86 Fa. Ga. 
Plates and sheets .. .. .. £9 10s. Od. 
Rails oo 00 co ce co OF Ss. Cd. 
Pipes a ae oe ee es 
Chairs oo eo cc ce ce £443, 0d. Nett cash. 


Giascow, 28th March, 1860, 


The smallness of shipping orders, which has been felt in our trade more or 
less from the commencement of the year, has at last become to tell briskly 
against the price, and a considerable fall has just taken place notwith- 
standing the vigorous efforts of heavy holders to prevent it. Since this 
day week the quotations have fallen 2s. per ton—a large business having 
been transacted to-day as low as 5és, 9d. cash, The waut of confidence 
caused by the aspect of political affairs has been partly instrumental in 
causing the fall. é 

Exports last week were 10,037 tons, against 13,171 tons in the 
ing week last year. 


correspond- 


Suaw AND Tuomson, Metal Brokers. 


Tux Caxapran Line or Mam. Packets. —The Legislative 
Assembly of Canada, on the recommendation of the Executive Go- 
vernment, passed on the 9th inst., by a vote of 70 to 32, an mecrease 
of the subsidy to this line from £45,000 sterling per annum to 
£114,000, or £2,000 a trip out and home. Two new steamers, of 
size and speed superior to any now belonging to the company, are to 
be immediately commenced, and to be ready for service before the 
end of the present year.— Canadian News. 

SreNcILLING PLates.—We have been much pleased _ with the 
great beauty of effect produced by a system of stencilling pa 
given to the public by Mr. Wiltshire, of Chapel-place, Poultry, am 
likely to be of great assistance to draughtsmen and copiers of — 
scripts. In this system the ugly and abrupt breaks and _ 
preventing the continuity of letters is avoided, and artistical e mo 
are produced. All the terms used in lettering and describing are il 
tectural and engineering drawings are ready for application, as bi 
as headings for legal documents, and also ornamental figures, suc 
as we find in elaborately printed books. We think that the a 
fessional gentlemen who work on paper will be obliged to us for 
pointing out this simple method of facilitating their labours tn 
new and enlarged plan—a plan which seems to open up & new €F 
in the application of stencilling. 

Cuear Ramway Works 1x THE Pu 
the Punjaub Railway in their report stat 
the section between Lahore and Umritsir, t I 
had been tinished in a satisfactory manner by the nativ 
for the small sum of £150 per mile. The permanent-way ——— 
for this section had been placed along the line, the rolling stock “4 
left England in January last, so that there appeared every —_—,. 
believe that the two capitals of the Punjaub would be placed in z 
way communication before the end of the current year. The —_ 
works of the whole of the remaining 218 miles from ichone ® 
Mooltan had been let with the sanction of Government to pativ 
contractors.on similar terms to those for the Lahore a 
section, and the works along the line were being energets Ay 
ceeded with. The permanent-way materials aud rolling § ano 
this portion of the line were being rapidly forwarded, and mo a 
every prospect of the whole railway being brought to an y 
satisfactory completion, and at a very moderate cost. 


ygAuB.—The directors of 
e that the earthworks of 
hirty-two miles in length, 
{ e contractors, 
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ROYAL INSTITUTION OF GREAT BRITAIN, 
Friday, March 2nd, 1860. 


Sir Henry Howanp, Bart., M.D., F.R.S., Vice-President, 
in the Chair. 


ON THE MEASUREMENT OF THE CHEMICAL ACTION 

OF THE SOLAR RAYS. 
By Professor H. E. Roscor. 
Tuose portions of the solar rays which vibrate most slowly, and are 
situated near the red end of the spectrum, are those which mainly 
regulate the alterations of temperature on the surface of our planet. 
They are. par excellence, the heating rays. They principally produce 
all those motions in our atmosphere which we term winds; they effect 
those grand phenomena of distillation and deposits which we call 
rains; and the amount and distribution of those heating rays at any 
point on the earth’s surface determines the thermal climate of that 
point. 

On a scale, perhaps less grand, but certainly not less important as 
regards their effects, are the actions produced by the most rapidly 
vibrating portion of the sun’s rays ; those, namely, which are situated 
near the violet end of the spectrum. These rays have been called the 
chemical rays, because it is by these especially that the chemical 
action of the sunlight is effected. It is in presence of these rays 
alone that the plant is enabled to decompose the carbonic acid of the 
air, to assimilate the carbon, restoring the oxygen for the subsequent 
use of animals. Hence the amount and distribution of these rays at 
any given place regulates to a great extent the character of the 
fauna and flora; gives, in short, the ‘‘ chemical climate” of the place. 

The measurement of the quantity of this solar energy, falling at 
any time on a given spot upon the earth’s surface, must be a subject of 
primary importance in the determination of the physical history of 
our globe. We fortunately possess a method, although it is only a 
comparative one, for measuring the amount of effect which the heat- 
ing rays produce, that is, for measuring temperature. No such mode 
of measurement for those of the solar rays which especially effect 
chemical action has, up to the present time, been adopted; not that 
meteorologists have ignored the importance of the subject, but 
because the ditliculties which beset the establishment of a measuring 
instrument for chemical action were considered to be insurmount- 
able 

The speaker remarked, that his object was to bring before his 
audience the principles and mode of action of a method employed for 
the measurement of the chemical action of light.* 

As an illustration of the cnemical action of light, attention was 
directed to the fact, that when a perfectly pure mixture of exactly 
equal volumes of chlorine and hydrogen gases is exposed to light, the 
gases combine, producing an equal volume of hydrochloric acid gas, 
whilst no such combination occurs in the dark. This combination 
may occur gradually, or with great rapidity. If the chemical 
activity of the light be great, the union takes place quickly, great 
heat is evolved, a sudden expansion takes place, and the vessel 
containing the mixture of chlorine and hydrogen is shattered by the 
explosion. The gradual or slow combination may be rendered 
evident by allowing the hydrochloric acid thus formed to be absorbed 
by water; the consequent diminution of bulk of the gas accurately 
representing the chemical action effected. 

This mixture of equal volumes of chlorine and hydrogen is used as 
the sensitive substance for measuring the chemical action of light. 
It is evolved in the perfectly pure state by the electrolytic decom- 
position of strong aqueous hydrochloric acid; and it is by this 
method only that it can be prepared. ‘The gases thus evolved are in 
the exact proportion in which they exist in hydrochloric acid, so 
that, if by any means we re-combine these gases, no trace of either 
substance will remain behind, the whole uniting to form hydro- 
chlorie acid. 

For the purpose of measuring this chemical action effected, not 
only by solar light, but also by light from many artificial sources, 
we require some instrument, which is to the chemical action of light 
what the thermometer is to the heat actions—an instrument which 
will show objectively the amount of chemically active light. We 
must be sure, in the first place, that our mode of measurement is a 
reliable one; that, as, in the case of the thermometer equal incre- 
ments of volume correspond to equal increments of heat, so, in the new 
instrument, the indications, however obtained, shall be proportional 
to, and represent the amount of chemical rays emanating from, any 
source. 

This has been accomplished in the chemical photometer; by the 
help of which an accurate measurement of the chemical action of light 
is effected. 

The facts upon which this mode of measurement is based may be 
summed up as follows :— 

1, Exactly equal volumes of chlorine and hydrogen gases, when 
mixed, combine together on exposure to light, forming hydrochloric 
acid gas. 

2. ‘his combination does not occur in the dark. 

3. The quantity of hydrochloric acid thus formed is directly pro- 
portional to the intensity of the incident light, and serves, therefore, 
as a measure of the chemical action produced. 

4. The chemical photometer is an instrument, by help of which 
the quantity of hydrochloric acid thus formed cau be accurately 
measured. 

The chemical photometer consists essentially of three parts— 
namely, 1st, the apparatus in which the sensitive gas is generated ; 
2nd, the apparatus in which the gas is exposed to the light; and, 
3rd, the apparatus in which the volume of hydrochloric acid pro- 
duced in a given time is read off. 

When very numerous precautions in the management of the photo- 
meter are taken, it proves a most sensitive and reliable instrument. 
Having thus obtained an instrument by which the chemical action 
of light can be accurately measured, it only remains to graduate it. 
For this purpose we require a standard of light, from which the 
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possible, of course, to fulfil, as the action would become too rapid 
and the whole apparatus would be shattered by explosion. 

The day chosen for observation of the sun’s action must obviously 
be cloudless, if we wish to obtain an idea of the relation existing 
between the chemical action and the height of the sun. Beginning 
the observations as near sunrise as possible, we find, for instanee, on 
September 15th, 1858, one of the days on which such a series of 
experiments was made, that at 7 9™ a.m., when the sun’s zenith 
distance was 76° 30’, the observed action amounted to 152. That is, 
in one minute the column of water moved through 1°52 division; or 
the quantity of hydrochloric acid formed, when the sun stood at the 
height mentioned, was represented by 1°52 division on the scale 

Gradually, as the day wore on, the observed action for each 
minute became larger; until at 9» 14™ a.m., the latest observation 
possible on the day in question, owinS to the formation of clouds, 
the action reached 18°5 divisions, or was thirteen times as large as at 
75 9m. In the last column of the accompanying table is found the 
action, expressed in degrees of light, which would have been ob- 
served at the foregoing times, if the whole sunlight had been allowed 
to fall on the instrument :— 

TABLE I, 
Total sun's 


Sun’s zenith, | Observed action action in degrees 


Hour. 








distance. 1 minute. of light. 
7h ot 76° 30’ | 554 
7 26 73° 49’ | 
7 40 Zio 37" 
8 0 68° 34’ 
8 7 67e 30’ 
8 26 64° 42’ | 
gs sé 6 864s" j 
9 14 | 58° lV’ | 1851 








This great increase in the chemical action with the rise of the sun 

in the heavens simply results from the fact that the solar rays, in 

passing through the air, are extinguished or absorbed, lost, in fact, 
as light; and that, as the sun rises higher above the horizon, the 
column of air through which the rays pass is constantly being 
lessened ; consequently more of the direct rays reach the earth. 

Now, the law according to which the direct rays of the sun are 
thus absorbed in the air can be obtained from the experiments, of 
which the foregoing is only an example ; hence, if the action which 
the sun produces, when at a given height, is known, it is possible to 
calculate the action which it would produce at any other height. 

That these calculated results agree very closely with the experi- 
mental data—with the observed action—is seen by comparing the 
numbers in Table No. II., expressing the observed and calculated 
action. 

Tab_e 11.—The amount of chemical action effected at a point 
upon the earth’s surface on any cloudless day, by the direct solar 
rays, depends alone upon the sun’s zenith distance; or upon the 
height of the column of air through which the rays have to pass. 


Sun’s zenith distance Chemical illumination of the sun's direct 








at time of obser- rays at the earth's surface expressed in | 
vation, degrees of light. 
~ Observed, Calculated. 
46° 8 93°0 | 964 


50° 51’ | soz | 858 





57° 35° 63°1 67-9 
FO BG | 67°6 (62 
«0° 48" | 62°6 | 583 
G4e 42" | 459 | 479 
67° 30’ | 38°9 36 6 
68° 34’ = ae 
7le 37? 22: 5 
73° 49" 155 163 | 
76° 30° | 55 92 


| ——~s« Probable error = + 2°7 degrees of light. 


Knowing the law which regulates the absorption of the chemical 
rays, we can calculate what the action would be if there were no 
atmosphere to diminish the power of the rays. It is thus found that 
if the sun’s rays were not thus weakened, Pp ge through the 
atmosphere, they would produce an illumination represented by 
318 deg. of light: or they would effect a combination in one minute, 
upon an unlimited atmosphere of chlorine and hydrogen on which 
they fell perpendicularly, of a column of hydrochloric acid, 
35°3 metres in height. The sun’s rays having passed perpendi- 
cularly through our atmosphere to the sea’s level, etfect an action of 
only 14-4 light metres; or nearly two-thirds of their chemical 
activity has been lost by extinction and dispersion in the atmosphere. 

A large number of most interesting conclusions may be drawn 
from the facts already noticed. Thus, for instance, we may deter- 
mine the chemical action which the solar rays will produce on the 
various planets; fur we know that the intensity of the chemical 
illumination varies inversely as the square of the distance of the 
planet from the sun. The numbers in Table III. express this 
chemical action in degrees of light, and in heights of columns of 
hydrochloric acid called light metres. Hence, we see how much the 
sun’s chemical action varies on the different planets; the superior 
planets receiving so small a portion as to render it impossible that 
the kind of animal and vegetable life which we here enjoy can there 
exist. 





Tas_e III.—Chemical action produced by direct sunlight on 
each planet. 
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determination is to proceed. For this comparative measurement, 
the possession of a constant source of light is the first essential. 
This is obtained as follows :— 

_LA flame of pure carbonic oxide gas, burning in the air and 
issuing from an opening of given size at a given rate, is employed as | 
the standard flame. : 


| 
| 
| 


| 
oo, ° © ° ° . | - 
2. The unit amount of chemical action, is that effected by such a | 


flame upon the sensitive mixture of chlorine and hydrogen during 
one minute, at the distance of one metre. 

3. The quantity of chemically active light producing this action is | 
called one chemical unit of light; and ten thousand of such units 
oue chemical degree of light. | 

| 
| 
| 
| 


4. The chemical photometer is graduated by observing how many 
of these chemical units of light correspond to one division on the 
scale of the instrement. | 

As an illustration of the mode in which this measurement of the 
chemical action of light is employed, the speaker described the 
method by which the chemical action produced by the direct solar 
rays has been determined. ¢ For this purpose, it ‘Was necessary to 
admit a very small, but a known, portion of direct sunlight into | 
the dark room in which the instrument was placed, and to allow the | 
insulation vessel to be bathed in the pencil of rays thus admitted. 
By help of Silbermann’s heliostate, the sun’s image was reflected 
during the whole day upon one spot, a small opening of known size, 


Mercury .. «2 «- 0°387 235°4 
Venus ce ee 96 0°723 608°9 67°5 
Earth cn oe. 1000 318°3 35:3 
Mars so oe ws 1524 137° 152 
Jupiter 6. +e we 5°203 118 } 12 
Saturn os te ee 9°539 | 35 o4 
Uranus .. oe oe 19183 | 10 Ol 
Neptune = | 30°040 | o-4 0-04 


Tan_e 1V.—Chemical action effected by direct sunlight in one 
minute on the vernal equinox at 
A. Melville Island. ~~ E. Heidelberg. 





B. Rejkiavik, Iceland. F. Naples, 

C. St. Petersburg. G, Cairo. 

Db. Manchester. 

} | 
Hour. | A | Bo] GC D. | E. F. G. 

6 a.m. or 6 p.m. | os | 00 | 00 00 | 00 00 0-0 
, ww» ® |} 00 | 002; 007] 022) 038 O89 1°74 
8 >», 4 | ow7 | 163) 2°88] 585 | 802 1331 20-12 
9 , 3 067 | 662 10°74! 18°71 | 23°99 3588 50°01 
o” -» @ 186 | 13°27 | 20°26 32°91 | 4094 5846 78°61 
ore | 302 | 18°60 | 27°55 | 43°34 | 58°19 | 74°37 98°33 
12 at noon 31 | 20°60 | 30°26 | 47°15 | 57°62 | 80°07 1053 


Interesting conclusions can be drawn from these facts, concerning 
the distribution of the chemical rays on the surface of our earth in 
different latitudes, and at different elevations above the sea’s level. 
The farther removed a situation is from the level of the sea, the 


in the window shutter of a dark room. ‘The fraction of the total | bigher up in the atmosphere it is placed, the greater amount of 


sun's rays thus admitted, and allowed to fall upon the chemical | 
photometer, can be calculated, and the action thus effected, observed ; | 
hence the amount of action can be found which the sun would have 
produced if directly shining upon the instrument—a condition im- 


* . 
Pom. a detailed description of apparatus, &c.. see “ Photochemical Re- 
B - ve %, part i, “* Measurement of the chemical Action of Light,” by R. 
_ n and H. E. Roscoe.—* Phil. Trans. 1857, p. 355. 
Ba em memoir on this subject is to be found in Poggendorff’s Annal. 
1859 Ph Pp. 193. In Abstract, Proceedings Royal Society, vol. x., p. 39 
‘otochemical Researches, part iv, by R. Bunsen and H. E, Roscoe, 


chemical action it will receive. Thus, in the highlands of Thibet, 
where corn and grain flourish at a height of from 12,000 ft. to 14 000 ft., 
the chemical action of the direct sunlight is 14 times as great as in 
the neighbouring lowland plains of Hindostan. In the sam way 
we can calculate for any point of the earth’s surface whose latitude 
is known, the amount of chemical action which the direct sunligat 
eflects at any given time of day or year. In Table IV. the numbers 
represent the chemical action eflected by direct sunlight in one 
minute at the places and hours named on the 21st of March. Curves 
| were exhibited, showing the rise of the action, with the progress of 


' the sun through the heavens. By comparing the numbers in the ! 





table, it is seen how greatly this chemical action differs at various 
points on the earth's surface; and we can understand how it is, that 
at the latitude of Cairo, where the chemical action of the direct 
sunlight is twice as great as it is in that of Manchester, the whole 
flora and fauna assume a more tropical and luxuriant character. 

The speaker stated, that he was only able briefly to notice the 
principles upon which the new mode of measuring the chemical action 
of light depends; adding one or two illustrations of the measure- 
ments actually made. He was unable even to refer to one of the 
most interesting and important applications, viz., the measurement 
of the chemical action effected by the diffuse daylight. This has, 
however, been accomplished, and we are now able to calculate the 
amount of chemical action produced by both diffused and direct 
solar light, on a cloudless day, at any place situated above the 
latitude of Cairo. The following table shows the results of such a 
calculation :— 


TaBLe V.—Total chemical action effected by the solar rays from 
sunrise to sunset on the vernal equinox, at 


| = iL. iil. IV. 
Melville Island .. .. .. 1196 | 10390 | 11790 | 1306 
Rejkiavik .. .. «+ «. | 5964 15020 | 2324 
Petersburg .. .. «. .. 8927 | 16410 | 2306 
Manchester .. .. «2 « 14520 | 18220 | 3625 
Heidelberg .. .. «2 os iso | 1vl00 | 4136 
Naples .. ee 00 es 26640 | 20550 | 5226 
Cairo aa 36440 | 21670 6137 





I. Gives the action of direct sunlight in degrees of light. 
IL. - diffuse daylight 
Ill. ” total light -. 
IV. ee in light metres, 

Knowing the intimate connection of the chemically active sola 
rays with the plant and animal-producing power of a country, no one 
can doubt the immense importance of the establishment of a regular 
series of measurements of the variations of the amount of these 
chemical rays at ditlerent situations on the earth's surface. Such a 
series would open an entirely new field to the science of meteorology, 
and would reveal to us relations and points of diflerence as regards 
the chemical climate, at present wholly unknown. 

The chemical photometer, in the hands of an experienced experi- 
menter, is a perfectly accurate and extremely sensitive instrument; 
and the method described is a most valuable one for scientitically 
investigating the primary laws regulating the chemical action of 
light, and the distribution of the chemical rays. It is, however, not 
capable of universal application as a meteorological instrument, 
owing to its complicated nature, and the great care requisite in its 
management. At present we know of no easy, and at the same time 
correct, method of estimating the chemical action of light. Much 
time and labour has already been spent by the authors of the method 
described in endeavouring to prepare an instrument, which can be 
weno d used for this purpose in meteorological observations. 

’ersevering in their eflorts, they hope ere long to overcome the 
numerous difliculties which beset the subject, and to describe a 
method which shall answer the proposed end, 








INSTITUTION OF NAVAL ARCHITECTS. 
Friday, March 2nd, 1860. 
JOHN Penn, Vice-President I.N.A., in the Chair. 

The first paper was read by W. Fairbairn, Esq., F.R.S., “ On the 
Strength of lron Ships.” The following is an abstract of Mr. 
Fairbairn’s paper, which can be but very imperfectly described 
without illustrations :— 

After noticing his long connection with iron-ship building, and 
the undoubted utility of iron as a shipbuilding material, the author 
mentioned the great length of many iron ships, and proceeded to 
investigate their strength in the mass, and as individual structures. 
He assumed that vessels in a rolling sea, or stranded on a lee shore, 
were governed by the same laws of transverse strain as simple 
hollow beams like the tubes of the Conway and Britannia tubular 
bridges. Hence you could not lengthen a ship with impunity with- 
out adding to her depth, or to the sectional area of the plates in the 
middle. By taking a vessel of the ordinary construction, or what 
some years since was considered the best construction, viz., 300 tt. 
long, 41 ft. 6 in. beam, and 26 ft. 6 in. deep, the author showed how 
inadequately she was designed to resist the strains to which she 
would be subjected by treating her as a simple beam; actually a 
vessel was, he said, placed in that position, either when supported 
at each end by two waves, or when, rising on the crest of another 
wave, she was supported at the centre with the stem and stern par- 
tially suspended. In these positions the ship underwent alternatel 
a strain of compression and a strain of tension along the whole 
section of the deck, corresponding with equal strains of tension and 
compression along the whole section of the keel, the strains being 
reversed accerding as the vessel was supported at the ends or the 
centre. These were, in fact, the alternate strains to which every 
long vessel was exposed, particularly in seas where the distance 
between the crests of the waves did not exceed the length of the 
ship. It was true that a vessel proportioned like the above section 
would continue for a number of voyages to resist the continuous 
strains to which she was subjected whilst resting in water. But 
supposing in stress of weather, or from some other cause, she was- 
driven on a rock with her bows and stern suspended, the probability 
was that she would break in two, separating from the insufficiency 
of the deck, This was the great source of weakness in wrought-iron 
vessels of that construction, as well as of wooden vessels when placed 
in similar trying circumstances. ‘To prove this the author gave the 
vessel already described the full benetit of being considered a well- 
constructed beam, and applying the formula 


adc 
W= l 


found her powers of resistance comparatively small. A weight of 
960 tons suspended from bow and stern, apart from the vessel’s own 
weight, ae break her asunder. If, however, the deck beams were 
covered with iron plates throughout the whole length on each side 
of the hatchways, so as, by a new construction, to render the area 
at the deck equal to that at the bottom, we should have nearly 
twice the strength. 

The author next considered the amount of displacement in tons of 
the vessel described, and found that the margin of strength was far 
from satisfactory. When loaded to a — of 18 ft. draught of 
water the displacement would be about 177,000 cubic feet, which 
was equivalent to a weight of about 5,000 tons for the ship and 
cargo. If we considered this weight as uniformly distributed, and 
compared it with the strength determined, we have load uniformly 
distributed of 5,000 tons, to that of breaking weight, with load dis- 
tributed, 1,920 x 2 = 3,840, leaving a deficiency or source of weak- 
ness equivalent to 1,16 tons; so that it is evident that, if laid high 
and dry on recks at the centre of her length, she would break with 
#ths of the load which she actually carried. Under ordinary cir- 
cumstances a vessel could never be placed in such a position; but if 
stranded on a lee shore, or placed under circumstances where each 
receding wave might leave her with not more than 6 ft. or 8 ft. of 
water over her keel, she would inevitably go to pieces. The author 
referred to these extreme cases because our iron constructions, in 
which we risked so much life and property, might be exposed to 
even those degrees of danger, although such critical circumstanees 
did not frequently occur. If we might suppose material added to 
the deck section, either by iron plates under the planking or in any 
other form, so as to give an area of wrought-iron equivalent to that 
of the bottom, or 604 square inches, the strength would be nearly 
doubled, but would still be short of an adequate margin for security 
to resist the force of impact as the waves lifted the vessel and dashed 
her again on the rocks. It might be urged that this was an extreme 
case, but it was such an extreme as we must guard against; vessels 
ought in every case to be built of sufficient strength to secure them 
in all the conditions in which it was possible for them to be placed. 

Having shown the imperfect state of our constructions from an 
example selected from the easlier stages of iron-ship building, the 
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author next directed attention to the most recent forms of iron 
vessels, and showed that they were also essentially weak, although 
in a less degree than the earlier vessels. He observed that consider- 
able improvements had been effected, both as regards strength and 
the distribution of the material, since the infancy of iron-ship 
building, when the properties of the material and the results of its 
combination were very imperfectly known. But he found that even 
in our present A 1 iron vessels, built according to Lloyd's Regula- 
tions, we had only 400 in. of material at the deck to balance 690 in. 
at the keel, and that if suspended on rocks, in the position already 
described, the ship would inevitably be destroyed with a less weight 
than she was actually accustomed to carry. In this paper he was advo- 
cating a principle calculated to provide against such a contingency, 
and vessels of this description should be constructed with equal sections 
at the deck and keel, say each about 690 square inches. She would 
then be equally strong, whether suspended on rocks in the middle or 
at each end. In either position there would be a surplus strength of 
500 tons to spare as a margin against every contingency, or by 
whatever forces she might be assailed. 

Hitherto he had contended for equal sectiuns at the top and 
bottom, but cases migit arise where stronger bottoms were necessary, 
as in screw colliers, which took the ground, but in other cases the 
nearer the deck and bottom approach each other in sectional area the 
better. It might be said that vessels constructed upon this principle 
would be greatly increased in original cost. lo some extent no 
doubt that was true, but the material accumulated towards the 
middle should be progressively reduced towards the stem and stern. 
Thick plates and Jarge masses of iron were not required at the 
extremities, if uniformity of strength were to be attained. It was an 
utter waste of material to introduce it where it is not wanted, and, 
moreover, where it did not add to the security and stability of the 
ship. In fact, he would earnestly urge upon the attertion of builders 
that more care should be exercised in proportioning different parts 
to the strain they have to bear. He did not mean that the frames 
and sheathing plates should be much reduced in size or thickness, but 
the longitudinal stringers and side plates might be reduced in 
thickness to advantage. 

After strongly recommending a system of chain rivetting for the 
joints of the plates, the author proceeded to the more important 
consideration of ther reuovat, by passing from a system of apparent 
guess-work, to a careful adherence to sound principles in design, 
like those established by direct experiment for other constructions 
governed by the same liws and subject to the same strains. If he 
were correct in treating iron vessel- in the light of simple girders, he 
should be able, he said, to show a better disposition of material, 
calculated to remedy present defects, and greatly increase the 
strenvth of vessels without any great increase of cost to resist 
transverse strains. If he were proceeding upon theoretical considera- | 
tions, the results stated might be doubted; but we had a sutlicient | 
number of experiments upon hollow wrought-iron girders to calculate 
the strength and re-isting powers of ships to transverse strain, with 
a hear approximation to ac uracy in the results. 

The principal changes which the author recommended were, the 
addition below of two longitudinal stringers, on each side of the keel, 
running from one end of the ship to the other; the covering of the 
cross-beams of the upper deck with iron stringer plates, thickest | 
towards the middle of the vessel; and the introduction of two | 
celliTar rectangular stringers, one on each side of the hatchways, 
and of a triangular stringer on cach side of the vessel, all running 
the whole length of tle ship. The paper concluded by urging the 
importance of the greatest care being observed in the selection of the 
iron used for shipbuild ng. No plates ought to be used which would 
not stand an average t-nsile strain of .0 tons per square inch. 

After the reading of Mr. Fairbairn’s paper, a very lengthy and 
elaborate discussion took place upon it, and also upon that read on 
the previous day by Mr. Grantham. In the course of this discus- 
sion (which will here be given merely in outline), Mr. J. HL. Ritchie, 
one of the ecbief surveyors of Lloyd's, corrected cert in misapprehen- 
sions which prevailed in referonce to the rules laid down for the 
guidance of shipbuilders by Lloyd's Committee, and mentioned 
several important iostances in which those rules had been modi ed 
so as to favour improvements when such were manifestly based 


upon sound and scien itic principles. He further reminded the 
authors of the papers that Lloyd's Rules for the building 
of iron ships were drawn up at the repeated and earnest 





request of persons interested in the safety of our shipping, and 
exulained that all they pretended to do was to prescribe a mini- 
mum in each case, leaving builders to make the ships as much | 
stronger as they might please.—Mr. Scott Russell said that, as at 
former periods he had frequently had occasion to oppose Lioyd’'s | 
Rules, he was happy to bear testimony to the wisdom of the policy 
which Lloyd's Committee had for some time past adopted, for while 
they very prope rly made rules for the purpose of informing iron ship 
builders everywhere how they might build so as to ensure the regis- 
tration of their ships, they did not stand immovably in the way of 
changes for the beer, but amended their rules from time to time, 
and had even gone so far as to give some ships which were not built 
according to their rules as good a classification as if they bad been, 
where it had been clearly proved that the ships were at least as 
strong and sound as they would have been had the rules been 
followed. If Lloyd’s Committee continued to follow this policy they 
might take to themselves all the credit of strictly enforcing rules for 
the public safety, and at the same time might defy any one to say 
that they stood in the way of the progress of iron ships) Mr. 
Russell also protested against the present system o. loading the tine 
ends of steamships with great weights, such as forecastles over the 
bows, and engines, &e., aft, as being the most dangerous system that 
could be adopted, (it was mentioned that the Royal Charter had a | 
tank of 3,000 gallons at her bows.) He likewise objected in toto to 
Mr. Fairbairn’s proposal to make the top of the ship as strong and 
weighty as the bottom. He pointed out numerous causes which tend 
to deteriorate the bottoms of ships which do not aflect their upper 
parts, and stated that, for his part, he believed that, when from wear 
or any other cause the bottom of a ship had become as weak as the 
top, we ought to begin to consider her in a dangerous state. Le 
also considered that, while it was incumbent upon iron-: hip builders 
o continually improve their systems of construction, it was their 
duty also to assist in putting down the clamour against iron ships 
which had lately prevailed, and to protest against the assumption 
that any ship ought to be, or could be, built so strongly as to stand 
beating upon rocks in heayy seas without going to pieces. Mr. 
Fairbairn would never, he said, get that in this world. The Britannia 
Bridge itself fell once only six inches, and was materially damaged 
by the fall. Mr. Russell recommended the adoption of water-tight 
bulkheads wherever practicable, and described various improve- 
ments in the construction of iron ships which he had from time to 
time introduced and found to answer, and which not only attained, 
he said, all the objects which Mr. Fairbairn had in view, but even 
went considerably further in the direction indicated by him.—Mr 
Grantham expressed his satisfaction at learning that Lloyd's Rules 
were not so absolutely binding as he had always believed, .and as 
the language in which they were expressed undoubtedly implied. 
He now fels relieved of a great difticulty. He went all lengths with 
Mr. Fairbtirn,—Mr. James Martin, another of the principal survey- 
ors to Lfoyd's, contended that, as Lloyd’s Committee were in the tirst 
place urged to draw up and enforce rules, and as they applied in 
vain to ivou-ship builders for assistance in the matter, persons ought 
not now to tind indiscriminate and hasty fault with the rules which 
the Committee had laid down, and which had confessedly been of 
very great service o the country. He said that the object of Lloyd's 
Committee and its surveyors was simply and solely the general good 
of the public, and they would be perfectly willing to co operate with 
the Institution of Naval Architects in considering and carrying out 
such improvements as they might mutually deem desirable. Mr. 
Martin likewise spoke warmly against the use of inferior iron in 











ships.— Atier remarks had been offered by various other speakers, 
Mr. Fairbairn explained that he had no objection to give the bottom 





of the erent excess of strengili over the top to provide for 
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adoption of any specific details by way of improvement. He was 
only advocating general principles. He believed that some of the 
modes of construction adopted by Mr. Scott Russell were attended 
by great and manifest advantages. He would be most happy at any 
time to put himself in communication with Lloyd's surveyors and with 
the Institution of Naval Architects, to give them whatever informa- 
tion he possessed, and do all in his power to establish sound principles 
of construction. He believed it highly desirable, and quite possible, 
to give the public perfect confidence in iron ships; and this was 
what he wished to see realised in constructions of such vast import- 
ance to the community. 

The chairman moved that a cordial vote of thanks be given to 
Mr. Fairbairn for his kindness in reading his paper, and the resolu- 
tion was carried by acclamation. 

The chairman then requested F. K. Barnes, Esq., M.I.N.A., to read 
his paper “ On Experiments performed on Board some of her Majesty’s 
Ships, in 1855-6-7, for the Purpose of ascertaining the Heights of 
their Centres of Gravity,” of which the following is an abstract :— 

As soon as the motions and evolutions of ships at sea were regarded 
as the results of the action of different forces, and the construction 
of shins was made an object of scientific inquiry, it was discovered 
that a knowledge of the position of the centre of gravity of the ship 
and all it contains was of great importance, and attempts were made 
as early as the seventeenth century to find this point by direct calcu- 
lation, that is, by taking the moments of all the component parts. 
It soon became evident, however, that from various causes results 
obtained in this manner could not be regarded with much confidence. 
The centres of gravity of new class ships of war have, it is true, 
frequently been calculated in this way, but, notwithstanding the 
immense amount of labour bes:owed upon the calculations, they 
have always been considered doubtful. 

When the difficulties which beset this method of finding the centre 
of gravity of a ship were understood, it was seen that, as, in any 
small body which is symme rical with respect to a plane passing 
through it, its centre of gravity may be found by suspending it 
successively from two points in that plane by means of a string, so, 
by altering the line of support of a ship, that is, the vertical line 
through the centres of gravity and of buoyancy. the position of the 
centre of gravity of the ship may be found. Don Juan and Chapman 
have both explained this method and the mode of practically apply- 
ing it; and it is surprising that so many years passed away before 
any attempt was made in England to carry it into effect, especially 
when it is considered that any naval captain, with a small amount 
of mathematical knowledge, and the possession of the drawings of 
his ship, could ascertain for himself the position of her centre of 
gravity in a very short time. 

The rationale of the process was next explained by the author, 
and its mathematical aspects investigated. The first experiments 
which were made in kngland on this method were performed by 
some of the members of the late School of Naval Architecture on 
board the Seylla and the Rover, both of eighteen guns, in 183) and 
1832 respectively. An account of them is given in Mr. Creuze’s 
article on shipbuilding in the “ Encylopedia Britannica,” and in the 
* Papers on Naval Architecture.” No others were made until, by 
the upsetting of the Peseverance in the dock at Woolwich in January, 
1555, the subject was brought forcibly under the consideration of 
naval architects. In consequence of that accident, it was considered 
desirable to ascertain the exact position of the centre of gravity of the 
ship, after what was considered a sutlicient quantity of iron pig 
ballast had been placed in her hold, in order that her state might be 
known under all probable conditions of lading, and provision made 
to ensure her stability when she was placed under the most un- 
favourable circumstances. Measures were accordingly taken for 
performing the necessary experiments upon her in the basin at 
Sheerness, the full details of which, together with an account of the 

operation, were next described by the author. In the space of about 
1} hours data were obtained from seven independent experiments— 
for obtaining the position of the centre ot gravity in a_ vertical 
direction, which was atterwards found by calculation (taking the 
mean of all the results) to be 166738 ft. above the lower edye of the 
keel, the mean draught of water being 16 ft. 6} in. The resuit went 
far to prove that, if due care be taken in making such experiments 
and the necessary calculations from the data furnished by them, the 
position of the point in question may be found very accurately with 
only a moderate inclination, say about 3 deg. 

‘The same kind of experimeuts were periormed on board the Urgent, 
a sister ship to the lerseverance, and also upon the Transit, steam 
transport. When the three ships thus examined were supposed to 
be in the most untavourable condition with respect to their lading, 
it was found that their respective stabilities would be such as to 
enable them to stand up well under their canvas 

The author next described a similar series of experiments per- 
formed on board the Orion and the Conqueror, two-deck ships of the 
line, which were taken as types of the two classes of two-decked 
screw ships in the service. Atter detailing the operations performed, 
the author remarked that it would be seen from his description of 
the movements required that the active co-operation of the com- 
mander of the ship is absolutely necessary for the suecessful com- 
pletion of the experiments, and unless such could be ensured it 
would be useless to attempt to carry them out. The mean draught 
of water of the Conqueror, when fully equipped for sea, and with all 
boilers full, was 26 ft. 7} in., and the height of the centre of gravity 
above the lower edge of keel 24°727 tt. In the case of the Orion, the 
draught of water (under similar circumstances) was 25 ft. 8} in., 
and the height of the centre of gravity 25°55 ft. But although the 
centre of gravity of the Conqueror was 103 in. below the water-line, 
whilst that of the Orion was only 2 in. below it, yet the stability of 
the latter was proved in the calculations to be greater than that of 
the former—the Orion’s being to the Conqueror’s as 312} to 265, 

A knowledge of the vertical position of the centre of gravity is 
attended by important practical advantages, when it is proposed to 
make alterations in the construction or lading of any class of vessels, 
since the qualities of the altered vessel may be fully ascertained by 
calculation before any trial takes place. In illustration of this, the 
author stated that in 1856 the corvettes of the Pearl class tirst made 
their appearance afloat. They were considered very tine vessels, and 
on trial answered well in every respect. They had, however, no 
covering over their only gun deck, and it was considered desirable to 
throw a light covering deck over other vessels of the same class 
which were ordered to be built, if their stability would admit of it. 
In order to ascertain this, experiments were made on the Vearl at 
Spithead, when she was nearly equipped for a foreign station; and 
also on the Satellite, in the Basin at Devonport, when perfectly 
light, without her guns, stores, &c. The author gave an account of 
these experiments, and stated the results deduced trom them. After 
these results had been obtained, the necessary alterations were made 
in the drawings, giving the ships of that class which were to be 
altered each a light covering deck, lowering the main and lower 
decks, and altering the standing masts, but retaining the original 
form below the water. Calculations of the new design were then 
carefully made, ana the design was considered pertectly satisfactory. 
the Racoon was the tirst ship of the new class that was titted out, 
and on her being commissioned, serious doubts were expressed as to 
her stability under canvas. ‘Ihe vertical position of her centre of 
gravity was, therefore, ascertained by experiment in the dock at 

Chatham, and the result placed the stitfness of the vessel, even under 
the most unfavourable circumstances, altogether beyond doubt. 

The paper concluded with an account of similar experiments per- 
formed upon the Cadmus—a corvette without a covered deck—and a 
comparison between the results obtained in her case and in that of 
the Racoon, when both ships were deeply laden, and also when their 
provisions, coals, &c., were consumed. 

After the reading of the paper was concluded, a member remarked 
that he believed the experiments described had been made at the in- 
stance of Mr. Watts, a member of the late School of Naval Architec- 
ture. Another member observed that the paper to which the insti- 
tution had just listened constituted one of the most valuable contri- 
butions to the s.ience of Naval Architecture which we have had for 
many years, and that the Admiralty, the Controller of the Navy, 
























Mr. Watts, and the author deserved the warmest thanks 
for what had been done in this matter. 





of the body 


Evening meeting, Friday, March 2nd, 1860. 
Joun Scorr Russet, Esq., F.R.S., Vice-President, in the chair. 


The first paper, which was contribuied by Joseph Maudslay, Esq., 
Associate Member of Council I.N.A., and read by the secretary, 
was, “On an Improvement in the Form of Ships.” The following is 
an abstract of it:— 


The author described a method of forming ships to which he had 
devoted much attention, and which he had, to a limited extent, 
carried out successfully in practice, obtaining thereby great fineness 
of lines without adopting the extreme proportion of length to beam 
that has ordinarily been regarded as indispensable. 

In designing a vessel of any given displacement so as to obtain 
the greatest amount of speed, the water lines at the entrance and 
delivery should be made as long and as easy as possible, and it 
appeared to the author that these lines might be made much longer 
and finer than in vessels as at present built by placing the greatest 
breadth on the load water-line considerably abaft the centre of 
length of the vessel, and the greatest breadth on the lower water- 
lines to the same extent forward of the centre of length, thus 
making the line of cross section at the greatest breadth incline 
backwards at an angle from the keel, instead of its being, as is 
usual, in a vertical line, or at right angles to the line of the keel. 
This angle was to vary in diflerent classes of vessels, but might be 
taken at about 30) deg. to 35 deg. for vessels of ordinary proportion 
as to breadth and depth. The author considered that this modifica- 
tion of the water-lines offered great advantages for obtaining high 
speed, and that it was particularly well adapted for screw vessels, 

After the reading of the paper a discussion took place, during 
which the chairman remarked that the author had scarcely done 
justice to himself, for he had omitted to state that he (Mr. 
Maudslay) had conceived and carried out the idea embodied in 
the paper many years ago. It was also a curious circumstance that 
a model of his (the chairman’s), which was lying on the table 
before the meeting, and which possessed many remarkable qualities, 
amongst which he might mention that of least resistance, was 
palpably in conformity with Mr. Maudslay’s views. Mr. Ditch- 
burn mentioned that in 1835 he built a vessel for the Smyrna trade 
with a diagonal midship section, and that, as far as sailing qualities 
were concerned, she answered exceedingly well. The system had 
other advantages, which the speaker described. 

The second paper was read by John White, Esq.. Member of 
Council I.N.A., “On an Improved Method of Building Diagonal 
Ships,” of which the following is an abstract :— 

The author commenced by stating that he did not propose to lay 
before the institution any new or elaborate scheme of shipbuilding, 
but merely to detail some of the results of his own experience as a 
practical shipbuilder. 

In the year 1850, in consequence of some of the Peninsular and 
Oriental Company’s ships requiring extensive repairs, owing to dry 
rot having commenced in their frames, the author's firm were 
requested to turn their attention to some plan of building large 
ships without employing the usual multiplicity of frame timbers. 
This they thought might be accomplished by retaining only the 
floors and lower futtocks as a foundation, and completing the upper 
portion of the hull by means of diagonal and longitudinal planking. 
They, therefore, instituted a series of experiments upon the relative 
strengths of diagonal combined with longitudinal planking, on the 

one hand, and the old method of construction on the other; and, 
having satistied themselves of the immense superiority in strength of 
the former over the latter, they constructed a large model upon what 
they considered an improved method, according to which wooden 
ships might be built of any magnitude, and of any degree of sharp- 
ness. ‘The plan was then patented, with the view of bringing it to 
the notice of other shipbuilders, all of whom were invited to ayail 
themselves freely of it if it met their approval. 

The author next mentioned some of the principal builders of 
diagonal ships ; then gave a detailed description of the method of 
construction adopted by his tirm, and of some practical arrangements 
which they had devised in carrying it out; and afterwards stated 
the advantages which they attributed to the diagonal mode of build- 
ing ships. ‘These were, that this mode of constriction obviated the 
ditliculty experienced in providing crooked English oak for curved 
frame timbers, that diagonal ships are made stronger than ordinary 
ships with a less weight of material, and consequently are more 
buoyant, size for size, than ships built on the old plan ; that diagonal 
ships are more durable than ordinary ships (in contirmation of 
which the author cited the case of the City of Rochester, built 
upwards of 40 years ago, and still doing duty, and further stated 
that the whole of the diagonal ships which he had built at Cowes 
continued perfectly sound, some of them being from seven to eight 
years old, and standing classed A 1 thirteen years in Lloyd's book); 
that such ships run less risk than others of suilering injury in case of 
accident, as the author showed by numerous instances of vessels 
which had been on shore, and in collision, with an unusually small 
amount of damage; that water-tight bulkheads may be constructed 
in such ships if required ; thatthe diagonal system is particularly 
well adapted for screw steamships, and also for men-of-war; and 
that diagonal ships are especially healthy, being cool in summer, 
warm in winter, and without spaces to harbour vermin, or to favour 
he generation of foul gases, Ke. 

The following vessels built by the author upon the diagonal 


| principle were enumerated, viz., the Solent, of 1,504 tons, for the 





} materials and workmanship. 





Royal West-India Mail Company ; the Vectis, 983 tons, for the 
Peninsular and Oriental Company; the Tartar, 671 tons, also for 
the Peninsular and Oriental Company; the Patrecia, 273 tons, the 
Heroes of Alma, 635 tons, the Solent, $45 tons, and the Medina, 
410 tons, for James Shepherd, Esq. ; the impress, 527 tons, for E. I. 
Wheeler and Co.; the Blue Jacket, 140 tons, Messrs. Ivens and 
Chissell; and the Cecile, 200 tons, for the Marquis of Conyngham. 
The author concluded by expressing a hope that the merits of 
diagonal-built ships would meet with tne friendly recognition of the 
Institution of Naval Architects. . 
At the conclusion of Mr. White’s paper a discussion ensued, in 
which the cost of diagonal vessels, when built of the best materials, 
was said to be somewhat higher than that of ordinary frame- 
timbered ships, and during which Mr. James Martin, surveyor to 
Lloyd's, who had surveyed Mr. White's ships oflicially, bore testt- 
mony to the excellence of the materials and workmanship put into 
them, and enforced the necessity of never building diagonal ships In 
any other way. Several other gentlemen having taken part in the 
discussion, the chairman thanked the author for the great amount 
of professional information given by him, and remarked that every 
shipbuilder ought to be thanked who attempted and introduced a form 
and construction of ship which led to the use of the best quality of 
He also congratulated the meeting 
upon the discussion to which it had listened, and mentioned that al 
the papers there read, and all the discussions which arose upon them, 


would ve published in full in the institution’s * Transactions, toa 
copy of which every member and associate was entitled. 
(To be continued.) 
Water Tune Borers 1x rHE Navy.—A huge ship’s boiler, on 4 


new principle, introduced by the Earl of Dundonald, fitted with 
vertical, instead of horizontal, tubes, which, in lieu of acting as flues, 
will contain water serving to generate steam, and stipulated to = 
an economy in the consumption of fuel, has been received at Wool- 
wich from Birmingham, and is ordered to be tested and reported on 
by the officers of the factory department of the dockyard, for the in- 
formation of the Board of Admiralty. A practical correspondent, 
", P.,” whose letters have frequently appeared in THE ENGINEER, 
suggested that boilers of this description be called * tubulous boilers, 
in contradistinction to those of the ordinary tubular construction. 
the suggestion is a good one and deserves adoption, t! 
“ tubulous” boilers are likely to come into extensive, if not, 
ultimately, into almost universal use. 
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MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
March 20th, 1860. 

Ww. Farrsarry, Esq., F.R.S., &c., President, in the chair. 
Tue President exhibited two large pans of cast-iron, procured by 
Mr. Worthington from China, where they are used for boiling rice. 
The metal, which was at the strongest part only one-tenth of an 
inch in thickness, possessed considerable malleability. The President 
remarked that the art of making such large castings of thin metal 
was unknown in England. 

Some conversation took place respecting the proposed telegraph to 
connect Great Britain with America, by using Iceland, Greenland, 
and Labrador as intermediate stations. 

Mr. F. Gisborne, the original projector of the Atlantic telegraph, 
said that the fears which had been expressed that the cable would 
be destroyed on the coast of Labrador by grounded icebergs, were 
not warranted. He was intimately acquainted with the locality, 
and although there was an immense number of icebergs which 
grounded on the coast, some as he had himself observed in seventy 
fathoms water, yet, as at Newfoundland, there were inlets with water 
in the middle of sufficient depth to secure the cable from injury. 

A paper was read by John Graham, Esq., entitled “ On the History 
of Invention as applied to the Dyeing and Printing of Fabrics. 
Part 2nd, Mechanics.” 

The author gave a full account of inventions in printing from the 
earliest period, of which the following is a brief abstract. The first 
mention of the application of machinery for the purpose of printing 
is contained in a grant of patent rights to Arnold Rotespan, in the 
year 1634, for “a certain pressinge or printinge engine with wheels 
and rolls after his peculiar manner.” The next great step in advance 
was the introduction of a printing machine by William Keen and 
Moses Platt. This machine, which was patented in 1743, consists of 
three “ bowls” mounted on a frame one behind the other. Over each 
bowl is placed an engraved printing roller, and above the rollers are 
placed teeding rollers for the colour, which by their accuracy of {it 
and weight act also as “doctors.” In 1783 Thomas Bell laid the 
foundation of cylinder printing, in which a most important improve- 
ment was effected in 1796, by William Paul of Manchester, by the 
introduction of the adjusting wheel now called the “ box wheel.” In 
1806, Joseph Bramah invented his composite roller, by which the 
designs which are engraved upon it may be transposed at pleasure, 
and by which several colours may be printed by one roller. 

Protessor Roscoe made a communication to the society concern- 
ing the alleged practice of arsenic-eating in Styria. He stated that 
his object was to settle the long-debated question as to the possibility 
of the human body being able to accustom itself to doses of arsenic, 
as it is known to be able to do to doses of opium, alcohol, and other 
substances taken in quantities, which under ordinary circumstances 
would produce fatal effects. The statement that the peasants of 
Styria are in the habit of taking doses of arsenic, which would to 
ordinary persons prove fata', seems to originate with Von Tschudi. 
Professor Taylor, in his work on Poisons, places discredit on Von 
Tschudi’s statements, but gives no positive proof concerning the 
matter. Dr. Roscoe had obtained much information on the subject 
direct from Styria, through his friend Professor Von Pebal, of 
Lemberg, and the subject was now mentioned simply to call the 
attention of the members of the society to the question, and if possible 
to obtain further dennite information. Dr. Roscoe did not venture 
to express any opinion on the subject at present; he hoped before 
long to receive conclusive evidence from a circular addressed to the 
medical men of Styria; the results of the inquiry he would commu- 
nicate on afuture occasion. Mr. John Graham remarked that much 
information on the eflects of small and continued doses of arsenic 
might probably be gained in Manchester, where arsenical prepara- 
tions were used in so many dillerent manufactures. Dr. Roscoe 
stated that he should feel much obliged if the members could give 
him opportunity of examining any case of the action of arsenic upon 
the human body. —- 

MICROSCOPICAL SECTION, 
March 19th, 1860. 


A communication was read from Mr. John Hepworth, of Crofts 
Bank, accompanying a box cf mounted specimens of various kinds 
of cotton and other fibrous materials. 

Mr. Hepworth states that “the average breadth of the cotton cell 
is about 45th of an inch, except near its attachment, where it 
gradually tapers to about ,,4;5th of an inch. 

“The ultimate tibre of which the cell wall is composed is longi- 
tudinal, and inclined in a spiral direction round the tube (? this 
might arise from position); it is rarely seen, and never, Mr. Hep- 
worth thinks, except with polarised light and good detinition. ‘The 
cell wall in most specimens appears homogeneous.” 


PURIFICATION OF THE SERPENTINE. 
Tne select committee appointed to consider the best means of 


effectually cleansing the Serpentine have considered the matters to 
them referred, and have agreed to the following report :— 


“1. The sheet of water called the Serpentine was derived from 
the Ranelagh-brook, which, after springmg in the Highgate-hills, 
ran along the Bayswater-valley through Kensington Gardens and 
Hyde Park, under the ancient Knightsbridge, into the Thames. 

“2. The waters of this brook, having been checked by the dam 
which was thrown across the lower end of the Serpentine in the 
reign of King William IIL., flowed into gravel pits and ponds which 
were adjacent to their channel, and occupied their present area in 
1730. As population increased in the districts through which the 
brook passed, it lost its character of a brook, and became known as 
the Ranelagh Sewer. Its current had become so offensive in 1834 
that an Act of Parliament was passed to divert it from the Ser- 
pentine through a covered channel, and since that period only the 
overtiow, in heavy or continuous rains, has reached the Serpentine. 
This overflow is the main cause of the complaints which have been 
made of the state of the Serpentine, and constitutes such a nuisance 
as in our opinion ought to be immediately abated. The engineer of 
the Metropolitan Board of Works has informed us that the board 
are about to commence works for the purpose of intercepting all this 
sewage, and that these works will be completed before the end of the 
summer. When this is done the main cause of the past deterioration 
of the water will be removed. 

“3. The mud, which has been accumulating for so many years, 
covers the bottom of the lake to a thickness of 9 ft. in some places. 
It is black and partially semi-fluid, containing a large proportion of 
decaying organic matter, and is very prejudicial to those who, by 
accidents in bathing, skating, or otherwise, are immersed in it. The 
foulness of the Serpentine, which renders it so unti. to be the place 
of recreation for the multitudes of all classes and from all places 
who flock to the metropolis, is attributable mainly to the following 
causes :—The occasional admission of sewage, the contamination 
arising from putrefying mud, the deposit of soot and other impuri- 
ties of the London atmosphere, the results of bathing, and the 
stagnation of the water. : 

“4. The only correctives heretofore applied to the evils arising 
from these impurities have been,—the supply of a certain quantity 
of fresh water obtained from springs in the lake itself, the rainfall 
and water shed, and from the Chelsea Water Company. These. 
however, have not been sufficient either for removing obnoxious 
exhalations, or for clearing the water of conferve and other vege- 
table productions; and during the summer months of 1858 and 1859 
4 quantity of quicklime was thrown into the water, by which, for a 
time at least, the evils complained of were diminished. 

‘5. Several plans and estimates have been submitted to the Go- 
yernment for remedying this evil condition. Sir John Rennie, in 
September, 1848, proposed to remove the mud, and to obtain a supply 
—— water from the Water Companies, or from the Brent or Ve- 
7 ys Mr. Mann proposed, in November, 1848, to cover the mud 

concrete, in the manner which was subsequently adopted with 











regard to St. James’ Lake in 1857. Messrs. Easton and Amos, in 
December, 1848, proposed also to cover the mud with concrete, and 
they submitted another project in April, 1857, for supplying water 
to the Serpentine from a well in Duck Island. In 1858 Mr. Page was 
instructed by the First Commissioner of Works to investigate the 
question, and in 1859 a plan was prepared by him which, he stated, 
would put the Serpentine into a clean and sanitary condition, and 
maintain it in that state, and also render it less dangerous to ba‘ hers 
and skaters. This plan received the sanction of the Government, 
and was su'ymitted by them to Parliament. Owing, however, to a 
change of Government before the civil estimates were voted, the 
opinion of Parliament was not taken upon it, and Mr. Hawksley 
was requested, on the 7th of July, 1859, to prepare a scheme, which 
he submitted on the 15th of July, and which was adopted by the 
First Commissioner of Works. 

“6. A sum of £17,000 was voted by Parliament for its execution, 
and tenders were accepted on the 25th of November, 1859; and, 
although the works have made considerable progress, they are as yet 
incomplete. 

“7, This plan was intended to purify the water by filtration, 
without dealing with the mud, and without any increase in the supply 
of fresh water. It aimed at removing the fibrous filaments of con- 
fervee, the navicule, and other lower orders of aquatic vegetation 
which occur in still water containing free carbonic acid or bicarbon- 
ate of lime, and which produce a disagreeable appearance in the 
water. 

“8. This object was to be secured by causing the Serpentine to 
circulate through filter beds of sand, so that a 3th part of its whole 
bulk might pass daily through the filter during the six hottest 
months, a 60th during four of the colder months, leaving it at rest 
the remaining two months of the year. 

“9. This plan was recommended for its efficiency and economy, 
as enabling a larger quantity of water to be purified in this way 
than by any other means. But against this it has been urged that, 
in comparison with other schemes, its results will not be worth its 
cost; that the cleansing of filter beds close to public walks is likely 
to be offensive; that it will become unnecessary whenever a copious 
supply of water is obtained, and that the works necessary for its 
execution will be prejudicial to the appearance of that portion of 
Kensington Gardens where they are situated. 

“10. Although river water drunk in towns is commonly passed 
through filters of sand on its way to the houses to which it is distri- 
buted, and although filtration is also used to purify water for some 
manufactures, yet no instance has been mentioned to us of its having 
been employed for the purpose of keeping a large body of water in a 
permanent state of purity; and we have received much evidence as 
to facts which might guide us in coming to a conclusion upon the 
probabilities of success which may attend such an experiment. 

“11. The proposed filtration 1s not stated to be such as can re- 


move impurities held in solution; and, considering that the objectin | Seer > an : ab 
- | on beds inclined at an angle of 45 deg., without sliding, when the 


view is not only to provide an ornamental piece of water, but a bath 





in which many more than those who, in the present repulsive con- | 


dition of the water take 260,000 baths yearly, may seek health and 


recreation, your committee are of opinion that the common mode of | 


supplying a lake with fresh water is preferable to the new and in- 


quantity than can be supplied from a well or a river. 

“12. If a supply of fresh water sutlicient not ouly to replace the 
waste, but to provide for a continual change, were impossible to be 
obtained, in the absence of another alternative, filtration might be 
justiiiable; but your committee believe that such a supply of fresh 


NOTES AND MEMORANDA. 


Tre Armstrong guns now being made at Woolwich cost £108 
each, 


Tue 349 acres of land purchased for the Crystal Palace Company 
cost £167,661. 

Str Witu1aAm Armstrone, as engineer of rifled ordnance, received 

salary of £2,000 a year. 

A corron mill to contain 100,000 spindles is now in course of con- 
struction at Narod in Russia. 

Po.isainG wheels are now made solid from a compound called 
vulcaniie, made of emery and india-rubber. 

Some of the Russian railways were reported to be covered, on the 
25th of last month, with 10 ft. of snow. 

Tue cost of the Crystal Palace as it stands, with its contents, 
grounds, and embellishments, has been £1,459,000, 

Tue New Central Park of 600 acres, now being made in New 
York, is estimated to cost 12,775,000 dols., or £2,600,000, 

Mr. Caurcuwarp has stated that the boilers of the Dover mail 
packets have to be renewed, on an average, every 3} years or 
4 years. 

Tue directors of the Great Western Railway of Canada have in- 
formed the shareholders that they have been carrying goods and 
passengers at half price. 

Mr. Wittiam Srewart, of Drogheda, successfully constructed 
and worked a locomotive engine, in 1814, at the Parkend Coal Com- 
pany’s works, Forest of Dean. 

Mr. Lonenipce has found the explosive force of gunpowder to 
be equal to a pressure of 17 tons per square inch upon the inner 
surface of the chamber of the gun. 


Jacon Perkins expanded steam, in two cylinders, to 64 times its 
original volume; Mr, Craddock has expanded 32-fold; and Messrs. 
Rowan’s new engines expand 16-fold. 

A sur having 640 square feet of immersed mid-section, and 
moving at the rate of 10 knots an hour, has to displace and move out 
of its way 270 tons of water per second 

Wuere cumbersome recording apparatus was formerly employed 
in receiving messages by the Morse telegraph, they are now com- 
monly received and inter,.reted by sound 

Tue colony of the Mauritius pays the whole, and Newfoundland 
pays the larger part, of the subsidy granted for the conveyance of 
the mails, across the ocean, to those colonies. 


Voussorrs of soft stone, absorbent of moisture, have been placed 


centre of gravity did not fall without their base, 


Tue friction of the lead-coated projectiles in the chase of the 
Armstrong gun is such that the ritling, and even the metal of the 


[ ‘ i fresh wi i | barrel itself, is sometimes str: pped out like so much paper. 
genious contrivance of refiltering continuously even a larger annual | 


water may be obtained from the springs within or contiguous to the | 


Serpentine, from an enlargement of the water-shed of the park and 
Kensington Gardens, and from other sources which have been pointed 
out to the committee. Some of this supply may be obtained by 
means of simple gravitation, at a small expense. 

“13. Conflicting evidence has been given as to the quantity and 
quality of the water that can be pumped from the well in Duck 
Island, but Mr. Hawksley states in his evidence that he entertains 
no doubt that a considerable supply of water can be procured in the 
neighbourhood of his works, and that an increased amount of water 
could be drawn into the Serpentine by an extension of the surface 
drainage of the park and Kensington Gardens. 

“14. We have had, however, a more embarrassing task than to 
decide merely whether Mr. Hawksley’s plan is the best for effectually 
cleansing the Serpentine. We have had to consider whether that 
plan, recommended by great engineering authority, adopted by the 
Executive Government, sanctioned by Parliament, and nearly 
approaching its completion, is so unsatisfactory in its object and 
means that it ought to be arrested, even in its present stage of 
advancement, and the werk which has been performed diverted to 
other purposes. After much patient investigation, we have arrived 
reluctantly at the conclusion that the proposed filtration will not be 
effec’ual for the desired object, and that this cleansing process ought 
not to be carried on in one of the most beautiful spots of Kensington 
Gardens. We recommend, therefore, that the project of filtration 
be abandoned, and that the best available supply of fresh water be 
poured in to such an extent as to produce some continual flow. 

“15. Whenever the Metropolitan Board have completed their 
works for the diversion of sewage from the Serpentine, measures 
should be taken for rendering the bed of the lake clean and hard. 
We have not come to any conclusion as to the extent to which the 
mud ought to be removed, hardened, or covered; nor as to the rela- 
tive merits of gravel or concrete as a covering, nor as to the 
expediency of burning it, nor as to the depth which would best 
promote the convenience and safety of bathers and skaters, and the 
purity of the water; but we are of opinion that the present con- 
dition of the bed of the Serpentine absolutely requires anrendment.” 





Tue Lanpraiw.—This addition to the navy (just launched at 
Deptford) is a good specimen of a new class of screw vessels 
between the ordinary gunboat and the steam despatch boat or small 
corvette vessels, four months only having been occupied in her. She 
has been constructed under the superintendence of Mr. Chatfield, 
from a new design approved by the Admiralty. Her armament will 
consist of five guns, namely, one 68 lb. 95 cwt. gun, 10 ft. in length; 
and four 24-pounder howitzers. 

Nava EnGivgcers.—The following appointments have been made 
since our last. Charles Wright, confirmed in the rank of chief 
engineer, additional, to the Cumberland, for service in the Phoenix ; 
Thomas James Sweeney, promoted to the rank of second-class 
assistant-enginer, as supernumerary, to the Fisgard; Samuel 
Harrison, promoted to the rank of second-class assistant-engineer in 
the London ; William Smith, promoted to the rank of second-class 
assistant-engineer in the Grappler; Allen Aitkin, promoted to the 
rank of second-class assistant-engineer, to the Melpomene ; William 
Inglis (a), promoted to the rank of second-class assistant-engineer 
in the Hydra; James Jessop, promoted to the rank of second-class 
assistant-engineer in the Magicienne; Hervey Benbow, pro- 
moted to the rank of acting second-class assistant-engineer in 
the Intrepid; William Henry Croxall, promoted and appointed 
second-class assistant-engineer, to the Asia, for charge of machi- 
nery of the Philomel; Thomas Willmott, acting third-class 
assistant-engineer, to the Fisgard, for service in the Widgeon; 
John Rice, promoted to the rank of second-class assistant-engineer, 
in the Princess Charlotte ; Charles B. Turner, first-class assistant- 
engineer, to the Asia, for charge of the machinery of the Rinaldo; 
William Ross, promoted to the rank of second-class assistant- 
engineer, additional, to the Fisgard, for gunboats coming forward ; 
J Tectoatee. acting second-class assistant-engineer, for temporary 
service in the Hawke; James Boddie, promoted to the rank of 
acting second-class assistant-engineer, additional, to the Terror, for 
service in the Nettle ; George Treviss, promoted to the rank of chief 
engineer, and appointed to the Fisgard, for charge of the nachinery 
of the Barossa; Thomas J. Sweeny, second-class assistant-engineer, 
to the Rhadamanthus; Abraham Wilkins, acting third-class 
assistant engineer, to the Asia, as supernumerary; Everden Wims- 
burst, acting third-class assistant-engineer, to the Asia, as super- 
numerary; and J. Gill, acting third-class assistant-engineer, to 
the Asia, as supernumerary. 


Mr. Wirrworrn has tired ten shots, placed one over the other, at 
one discharge of his 3-pounder gun, but in loading with eleven shots 
the powder could not project them, but burnt out through the touch- 
hole. 

Tue earthworks of the Punjaub Railway, executed by native 
contractors, are reported by the Chairman of the Scinde Railway 


| Company to cost Zs. only tor cach lineal yard ot line, or £176 only 





per mile, 

Usvit within the last two years the South Eastern Railway 
Company were in receipt ot a subsidy fromthe Northern of France 
Railway Company, for the conveyance of the through tratlic between 
London and Paris, 

Tue new short-tube (22-in.) passenger engines of the London and 
South-Western line are understood to burn 86 Ib. of coal per mile, 
whilst the ordinary coal-burning engines doing the same work burn 
only from 18 Ib, to 22 Ib, 


Mr. Evans, R.N., superintendent of the Admiralty, is understood 
to have ascertained that, to ensure the least disturbance of the com- 
passes, steamers should be built with their heads to the north, and 
sailing vessels with their heads to the south. 


Tur force with which a solid body, falling upon a solid surface, 
will strike, is equal to the weight of the body multiplied by the 
square root of 644 times the height in feet of the fall. A body fall- 
ing through 1 ft. strikes with eight times its own weight. 


Writine ink may be obliterated from ordinary paper by chlori- 
nated carbonate of soda; by a solution of bromide; by a solution of 
chloride of bromide; by chloride of lime; by bromide of lime; by a 
solution of chlorime ; by chromic acid, or by oxygenated water. 


Divute sulphuric acid «nd sugar, with a little sulphate of indigo 
and gum, is found to make a permanent writing ink, proof against 
fading and erasure. By holding the writing to the tire the characters 
are converted into a jet black by the carbonisation of the sugar. 


Mr. Scorr Russt.w’s experiments on the wave-line commenced in 
1834. He observed the action of ditferently formed bows with the 
aid of light floating spheres in the water, the best form of bow 
causing the least disturbance of these spheres in its passage among 
them. 

Carson te of potash, under the name of “ Salaeratus,” is exten- 
sively ured in the United States in bread-making. Sound teeth 
have been completely dissolved in a fortnight in a solution of this 
substance. Carbonate of soda is rapidly taking its place as an 
ingredient in bread. 

A SQUARE-ENDED vessel, moving at a rate of 8 ft. per second 
through the water, would sustain a head resistance equal to 624 Ib. 
for every square foot of the plane surface of the end or bow. At 
52 ft. per second, equal to nearly 20 knots an hour, the resistance 
would be 1,008 Ib. per square foot. 


In 1839, the year before the penny postage system came into 
operation, the revenue of the Post Othce was £1,639,509. In 1841, 
the year after the change, the revenue was £500,789. The number 
of letters in 1839 was 75,908,000, and in 1857, 504,221,000, the 
revenue in the latter year having been £1,314,892. 


Tue number of births in St. Petersburg, in 1858, amounted to 
17,685, whilst the deaths numbered 19,077. This fact, which occurs 
every year, demonstrates that, as the deaths excced the births, the 
population of that city is only kept up by immigration. At Moscow, 
the number of births was 11,267, and that of deaths, 11,703. 


In several locomotives lately constructed in the United States it 
has been deemed necessary to apply a separate expansion valve, 
worked by a separate eccentric, to the back of the ordinary slide- 
valve, although the latter is worked, as before, by the link motion. 
Before the adoption of the link in America, separate expansion- 
valves were generally used. 

Prussian blue was discovered by MM. Dipple and Diesback, a 
chemist and a colour-maker respectively of Berlin, in 1704, It is 
made as follows :—4 oz. of saltpetre, 4 oz. of salt of tartar, and 4 oz. 
of ox blood, are mixed and calcined over a fire. While hot, 4 lb. of 
water are added, and it is allowed to settle half-an-hour; 2 oz. of 
green vitriol are added, and the precipitate is washed with muriatic 
acid. 

Ow the occasion of a recent influential deputation to the Board of 
Trade, on the subject of fraudulent trade marks, Mr. Roebuck, M.P., 
said there was a man in America, named Collins, who had a great 
reputation for the axes he made; every one used Collins's axe, and 
the Birmingham manufacturers consequently made similar axes, 
which they stamped with the name of Collins, and sent to America 
for sale. This was done by every house in Birmingham, excepting 
three. 
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HUDDERSFIELD STEAM BOILER ASSOCIATION. 


Tue usual monthly meeting of this association was held on Tuesday, 
at the office of the secretary, Mr. Dan Cocking, architect, New- 
street, Huddersfield, when Mr. John Rhodes, engineer to the 
association, presented the following report: — ‘ During the past 
month I have visited the works of thirty-six members, and have 
examined externally sixty-three boilers with their appendages, and 
two boilers thoroughly and their appendages also. I have taken 
sixty indications from the cylinders of thirty-two steam engines, the 
whole of the diagrams of which, stating the indicated horse-power, 
and the reports with suggestions for increasing the efliciency of the 
engines, will be in the hands of the respective members in a few 
days. 

Amongst the most prominent defects of the above boilers and 
their appendages, I would state that seven boilers are supplied with 
water through the agency of self-action feed apparatus, the spindles, 
of whose valves working through stufling-boxes are liable to stick 
and, by preventing their due action, may occasion a deficiency of 
water in the boilers with the consequent liability to explosion. Six 
boilers have only floats of the usual description for showing the level 
of the water in them, and, as their constructive defects render their 
action uncertain, I would strongly recommend the use of glass 
water-gauges which, although requiring attention, are preferable 
and, indeed, are unequalled for that purpose. Fifteen boilers have 
only plugs for emptying them, ipstead of gage constructed cocks 
or valves, by the agency of whith flushing or blowing-off could be 
resorted to while under steam pressure ; and by that operation their 
interior surfaces would be preserved from the accumulation of dirt 
and mineral incrustation, which alike diminish their economy and 
durability. Four boilers are without back pressure, or none return 
feed-valves attached to the feed-water fipes, by which oniission 
they are without due protection from deficiency of water. 

One boiler is in a dangerous condition, arising from the plates to 

which the man-hole was secured being corroded away by the water 
leaking from the joints. And as many boilers belonging to the 
members of this a-sociation are fitted with mountings or appendages 
whose joints are in a leaky state, and which, if not remedied at an 
early period, will ultimately destroy the plates to which they are 
secured, and as those serious evils are inseparable from the 
present defectively-constructed mountings, I beg to propose an 
arrangement by which their occurrence would be prevented. That 
arrangement would consist of two cast-iron man-holes, the flanches 
of which to be truly planed, and the doors or lids to be also truly 
planed, so that, with the aid of bolts and nuts, the joints could be 
easily and securely made. One of those man-holes to be firmly 
rivetted to the front of the boiler near the bottom, and provided 
with two branches having the flanches truly planed for the recep- 
tion of the blow-off and feed-water cocks or valves respectively ; 
and the other man-hole to be tirmly rivetted to the top of the sieam 
receiver, and also to have two branches with planed flanches for 
the reception of the safety and steam valves respectively. As 
the arrangement under consideration provides for the whole of the 
mountings excepting} the water-gauge and gauye-cocks, it will be 
perceived that its freedom from the liability of leaky joints, its 
cheapness and simplicity, contrasts very favourably with the usual 
arrangement for the same purpose. 
Two cylindrical boilers having circular furnaces and flues of in- 
sufficient strength to sustain continuously the pressure to which 
they ure subjected. These boilers are each 28 ft. in length and 7 ft. 
in diameter, each having two tlues of the same length as the boilers, 
the furnaces being in the front ends, 3 ft. in diameter, and composed 
of plates yyths of an inch in thickness, and worked with a pressure 
of 60 Ib. to the square inch, ‘The bursting pres-ure of the shells of 
these boilers is equal to 800 Ib, to the square inch, and the collaps- 
ing pressure of the flues is equal to 160 1b. per square inch only. 
These strengths are estimated by the equation given by Mr. Fair- 
bairn for that purpose, to whom we are mainly indebted for our 
knowledge of the correct principles and practices involved in the 
construction of the furnaces and flues of steam boilers. And with- 
out entering into the history of the details of the subject, although 
very interesting, | would observe that previously to his experiments, 
undertaken about two years since, with the able assistance of Messrs. 
Longridge and Ramsbottom, of Manchester, on the “ Strength of 
Iron Tubes to resist Internal and External Pressure,” our know- 
ledge by which their strengths could be estimated was exceedingly 
defective and erroneous, and our practice was the exact measure of 
our ignorance, and resulted in numerous frightful cases of boiler 
explosions. 

The results of the experiments under review were novel and un- 
expected; the relative strengths of tubes within certain limits 
being inversely as their lengths and diameters, and directly as the 
square of their thickness; the strengths of the shells of many 
existing boilers being two or three times that of their tlues; and 
the simple, effectual, inexpensive and unpatented method of 
strengthening the tlues by the application of rings composed of 
angle-iron, firmly secured to their exterior surfaces at intervals of 
about 10ft., were of that character. As the law above stated ap- 
plies to circular tubes, and as a great authority of this place has 
stated that Mr. Fairbairn’s experiments were confined exclusively to 
tubes of that form, and that, as respects the strength of tubes hav- 
ing an elliptical section, the rule for their estimation has still to be 
discovered; as tubes of that form are much weaker than those of 
a circular section, and therefore their liability to collapse by pressure 
proportionately increased, 1 have pleasure in being able to state that 








» 3 
the equation d = = ; provides for the estimation of their strength, 
and was deduced from experiments made with tubes having an 
elliptical section. 1 would state that d represents the diameter of a 
circular tube of equal strength to an elliptical tube, @ representing 
the greater and 4 the less semi-axes respectively. And substituting 
2x 202 

lo 
the diameter of a circular tube of equal strength to the elliptical 
tube as stated above, 

Professor Rankine has also written on the strength o° tubes 
having an elliptical section, taking, however, the results of 
Mr. Fairbairn’s experiments as his guide, and treating the subject 
geometrically, and he states that the strength of such a tube is 
equal to a circular tube whose diameter is equal to the osculating 
circle, touching the ellipse at the tlattest part. 


the definite values of a = 20 and 6= 15, thend = = 03°33 in,, 


ACCELERATION OF SPEED ON THE Great NortHern Rareway. 
—The Great Northern Company have decided to introduce a 
larger and more powerful class of express engines on the line 
between London and York. These locomotives have been designed 
by Mr. Sturrock, locomotive engineer to the company, and twelve 
are now in the course of erection at the works of Messrs. Kitson, 
‘Thompson, and Hewitson, of Leeds; Messrs. Sharp, of Manchester ; 
and the Messrs. Stephenson, of Newcastle-upon-Tyne. They are 
single engines, with a 7-ft. driving wheel and 17-in. cylinder, and 
are being built with all the most recent improvements. 

PartiAL Destruction oF A Rattway Station.—A little before 
ten o'clock on Tuesday morning, a portion of the iron rooting over 
the Victoria Station of the London and North-Western Railway, at 
Manchester, fell in, through a train coming in contact with and 
breaking one of the cast-iron pillars supporting the north-west 
corner of the roof. This pillar was exceedingly near to the line of 
rails, and, in shunting a train, one of the carriages got off the rails, 
and came in contact with it, About 16 or 17 yards of the roof, by 
about 3) yards, fell in upon the railway, and a carriage-cleaner was 
severely cut across the forehead by a bar of iron, but though the 
unfortunate man was sent to the intirmary it was believed his life 
was not in danger. The other railway servants escaped uninjured. 
Fortunately there was no train taking up or discharging passengers 
under this part of the roof at the time, or the consequences would 
probably have been more serious, The loss to the company, it is 
believed, will not exceed £1,000, 
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WHITWORTH’S ORDNANCE, FIRE-ARMS, AND AMMUNITION. 
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Turse improvements by Mr. Joseph Whitworth, of Manchester, relate 
to breech-loading apparatus applicable to ordnance and small arms, 
wherein a movable screwed breech-piece is employed for clesing the 
breech end of the gun. ‘The breech-piece consists of a hollow 
cylinder closed at one end, and screwed in its interior, which fits on 
the screwed end of the gun. 

Fig. 1 is a horizontal section, and Fig. 2 is a plan, of the arrange- 
ment in which A is the barrel; Bis a hollow cylinder closed at one 
end, and screwed in its interior, which is called a breech-piece; C is 
a handle; D is a movable-joint hoop working on a joint pin E and 
a fixed-joint hoop F, which is screwed on the barrel A. The fixed- 
joint hoop F may be prolonged, if desirable, towards the rear, so as 
to cover like a case the screwed end of the barrel A, a space being 
left to admit the working of the breech-piece B; G is the powder- 
case; Hl, the wad ; and I, the projectile. The outside of the barrel 
A at the breech end is screwed a sufficient length to receive the 
tixed-joint hoop F, which is permanently attached to it, and also to 
receive the breech-piece B, which may be screwed on and off the 
barrel A by means of the handle C. The breech B and fixed-joint 
hoop F are both screwed in their interior to fit the screw on the 
barrel, and through a hole in the centre of the breech-piece B is 
screwed the pin J, in which is made a small hole, serving as a vent 
and for the insertion of the friction fuse, by which the piece is dis- 
charged when the cartridge is inserted in the barrel. In working 
the gun, the breech B is unscrewed by the handle C from the barrel 
A, and swivelled back in the movable joint hoop D to the position 
shown in Fig. 2. The projectile 1 is then inserted in the barrel, and 
afterwards the case G containing the powder and the wad H. The 
case G is prevented from entering entirely into the barrel by having 
an enlarged outer end, which protrudes slightly beyond the end of 
the barrel. There is a recess made in the breech-piece B corre- 
sponding with the protruding end of the case. The breech B, while 
in the position shown in Fig. 2, is supported by the movable-joint 
hoop D. When the charge has been inserted in the gun the breech- 
piece B is swivelled so as to come opposite to the end of the barrel 
A. It is then screwed on to the barrel (as shown in Vig. 1) by the 
handle C, the friction tube is then inserted in the vent-pin J, and 
the piece is ready to be discharged. When the piece is discharged, 
the breech-piece B is unscrewed and swivelled back as shown in 
Fig. 2. The protruding end of the cartridge case G is then seized, 
and removed by hand or by a suitable gripping instrument, and 
with it are removed the fouling deposits left by the explosion. 

The principle of construction hereinbefore described, as applicable 
to breech-loading ordnance, may be easily adapted to breech-loading 
small arms. The rear end of the barrel may be closed when the 
piece is charged by the breech-piece or cap screwed internally, and 
fitting on the screwed end of the barrel. The breech-piece or cap 
may be unscrewed by hand, its outside being suitably fluted. It 
may be attached to the barrel or stock by a chain, or it may be 
received into a hoop connected by a joint to the end of the barrel, 
and working similarly to that above described in connection with 
the breech-loading ordnance, the size being proportionally reduced. 
The touch-hole is placed in the centre of the breech-piece, and a 
hammer working horizontally etlects the discharge, so that the 
cartridge may be easily inserted. 

‘igs. 3, 4, and 5, represent the improved cartridges or cartridge 
cases used for containing the powder and lubricating wad, and 
suited to breech-loading ordnance and fire-arms, the externa] shape 
of the cartridge case being made of a spiral figure, so as to fit the 
rifled interior of the barrel. They are made by preference of tin, 
copper, or other thin metal, but stiff paper or other suitable sub- 
stance may be used. 

The case A is made upon a mandril of the proper shape, and an air- 
tight joint B is formed along one side; one end is closed by the cap 
C, which is knocked up and soldered, or otherwise united to the 
case A in the usual way. The cap C has a small perforation in the 
centre, or the case may be perforated to correspond with the vent, 
and allow the piece to be discharged. The other end of the case A 















is closed by the lubricating wad D, which keeps in the powder E | 


with which it is previously tilled. 

Figs. 6, 7, 8, 9, 10, 11, and 12, represent the improved cartridges 
or cartridge cases as used for muzzle-loading guns. The powder, 
lubricating wad, and shot are placed in the cartridge case, in the 
relative position which they occupy in the rifle when loaded. The 
cartridge case A is by preference made of paper, and united together 
by such compounds as are not hygrometric, such as wax and re- 
sinous substances applied in a heated state, or metallic or other 
substances may be used. The paper case A is formed upon a man- 
dril, and may be cylindrical in its interior, as shown in Figs. 9, 


10, | 


and 11; or, when mechanically fitting projectiles are employed, it | 


is shaped internally to correspond therewith, as shown in Figs. 6, 7, 
and 8, the exterior of the case being most conveniently made of a 
shape corresponding to the interior. The upper end of the case A 
is prolonged bevond the end of the shot B, by which the latter is 
protected from injury in storage; and into the prolonged end the 
ramrod C, Fig. 12, is inserted when the piece is being charged. To 
prevent the shot from falling out of the cartridge case A the part D 
is contracted sutticiently for that purpose, but not so as to prevent 
the ramrod C trom passing through the case A. The other end, E, 
of the case A is extended a little beyond the powder F, so that the 


case may be entered into the muzzle of the barrel G, Fig. 12, which | team, may cut his existence short ina moment 











is slightly coned or enlarged for that purpose. At this end of the 
case A a slotted opening is made, through which is passed the 
movable valve or diaphragm H (made by preference of parchment), 
which prevents the powder from coming out until the valve or 
diaphragm is withdrawn. The diaphragm H has a long and short 
projecting end, and when the cartridge is made up for being stored 
these ends are made to fold close to the sides of the case by a belt of 
thin paper I gummed over them. When the cartridge is about to 
be used, these ends are stripped from the thin paper belt I, by simply 
pulling them down. and they then stand at right angles to the sides 
of the case, or nearly so, and the valve or diaphragm H is ready to 
be pulled out of the case by the fingers. In loading with this cart- 
ridge. the belt I is first stripped off, the end E is placed in the 
muzzle of the barrel G, Fig. 12, and the diaphragm H is then pulled 
out, the ramrod C is then inserted at the upper end of the case, and 
the contents of the case are then pushed down into the barrel G. 
The case may then be laid aside, and refilled again for use. 

When a mechanically fitting projectile is used, the end of the 
cartridge case which is inserted in the muzzle is shaped externally 
(see Figs. 7 and 8), so as to fit properly therein, and ensure that the 
projectile enters the barrel in proper position; this object may be 
effected by making notches in the end of the barrel, or making it fit 
the shaped exterior of the case. 









Tue Great Eastern.—A fatal accident occurred on Sunday from 
the capsizing of a boat which was leaving this leviathan ship, and 
the foreman of the carpenters who was at work on board was unfor- 
tunately drowned. There were five or six other persons in the boat, 
but they were saved, the unfortunate carpenter being the only person 
drowned. 

Winter AMONG THE AMERICAN Forests.— And now (says 
Harper's New Monthly) with the men and teams on the ground, and 
a favourable depth of snow, the work begins in real earnest. ‘The 
trees to be cut are selected with a practised eye, and many huge and 
symmetrical trunks are disregarded, which to the uninitiated appear 
to be perfect in all respects, but exhibit to the lumberman the mark 
of the insidious * konkus,” which is/infallible. Skids are then laid to 
receive the falling giants, and the swampers busily cut their way to 
the selected points. And now the reverberating strokes of the axes 
ring incessantly through the high arches ; crash after crash thunders 
forth the knell of the doomed ones; and the wild shouting of the 
teamsters, the clank of the log-chains, and the uncarthly shrieks of 
the bob-sleds as they groan beneath their ponderous burdens, com- 
bine to thrill the senses with an excitement as pleasurable as it is 
novel. A Chinese executioner, who severs the necks of hig victims 
with that peculiar “ cheep, cheep,” of the cleaver, which so plainly 
speaks the value of human life in that! Celestial Elysium, could net 
perform his labour (or pastime) more nicely or expeditiously than 
the lumberman amputates the limbs and branches from the long 
trunks. ‘The barker dexterously strips off the bark, and the sled- 
tender is ready with team, tackle. and fall, to raise the huge bodies 
of the fallen upon his sled, and transport them to the landing- 
places at the river, where they are cut into suitable lengths for 
driving to the booms in the spring. ‘These are the times that 
are trying to the oxen, and often the utmost exertions of 
four yokes are required to move the massive burdens. But 
by dint of volleys of encouragement and abuse, and a_ proper 
application of the mechanical forces and the whip, persever- 
ance at length triumphs over gravity, and the huge load moves 
slowly and reluctantly forward to its destination. This is the 
regular routine work through the long winter, yet diversitied 
daily with that variety which is the spice of life and the nutmeg 
of existence. Sunday alone brings a cessation of labour; for 
the lumberman is always respectful of that clause of the Divine 
command which forbids all work on that sacred day. To “ fell, 
clear, and haul,” continually for four or five long months, one might 
suppose would be monotonously irksome; but there is a pleasure in 









the ceaseless tramp from the swamp to the landing, and the landing 
to the swamp, in the companionship of the patient oxen, and the 


comfort of the never-absent pipe ; a music in the jingling chains, the 
creaking sleds, and the echo of one’s own song and whistle; a 
variety in the little vexations and difficulties of the way; and 
exciting episodes occasioned by sudden accidents, the unwelcome 
presence of wolves dodging among the brush along the route, or the 
chance encounters with bears or other noble game that unexpectedly 
cross the path. But especially exciting is the work of the chopper, 
and by no means altogether free from danger. When the towering 
top of the giant pine trembles and oscillates with the finishing 
strokes of the axe; when it makes the fearful plunge, crushing and 
shivering everything within its range; when the wrenched branches 
of other trees, rendered brittle by frost, fly in every direction like 
the rocky fragments from an exploding blast; when huge limbs, 


| broken from the falling trees, hang suspended in the branches above, 


poised and swaying, and ready to drop atthe first sharp gust of wind; 
or when the butt of the falling trunk flies back like a recoiling gun, 
then there is imminent danger to life, and often the most ex- 
perienced loggers fail to make good their retreat. Neither is the 
occupation of the teamster free from accident. A sluing log. knock- 
ing him from his feet, or driving down a steep declivity upon the 
’s time. 
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in heckling flax and other fibrous substances it is found expedient 
to cause the pins to prick into or enter the material to be operated 


upon at a right angle, and to draw the pins through the material at | 


the least depth consistent with a complete puncture. The machinery 
for combing, heckling, and preparing to be spun flax and other 


fibrous substances, which forms the subject of the invention of | 


Mr.W. R. Westly, of Leeds, is intended to effect this object, and the 
desired result is attained by moving the comb-bars in straight lines 
from centre to centre of the pulleys which support the chains, 
bands, or belts to which the combs are attached, instead of causing 
the comb-bars to pass or travel around the circumference or peri- 


phery of those pulleys, as heretofore practised; and this new move- | 


ment is applied to the comb-bars throughout the whole of their 
circuit, or in combination with other movements to a portion only 
of their circuit, as shown in the illustrations, in which Fig. 1 is a 
side elevation, and Fig. 2 is a plan view, of the upper part of a comb- 
sheet working with the centro-linear movement above mentioned. 
A is a flax-holder suspended in its trough Ai. _B is one of the belts 
whereby the comb-bars are actuated. This belt moves in the direc- 
tion of the arrows towards the flax-holder A. Of these belts B 
there may be any number in a machine, but of necessity there must 
be one at each end of the comb-bars. CC, C, are plates fixed to the 
belts B, B. One plate C is shown with its comb-bar F attached 
thereto, and another plate C is shown without the comb-bar, but 
simply with the stud on which the comb-bar F is intended to be 
mounted. Each plate C is at each end bent at a right angle to the 


face of the belt B, and is prolonged beyond the centre of the pulley | 


D', over which the belt passes. The plate C is provided with a 
stud E, which extends laterally in a line with the centre of the 
pulieys Di, D®, and supports the comb-bar F. It will now be 
understood that,tas the belt B moves forward, as indicated by the 


arrows, the comb-bar F passes in a right line from the centre of the | 


pulley D! to the centre of the pulley D®, and from thence, while the 


belt goes round the pulley D?, the comb-bar passes downwards | 


parallel to the fibrous matter and pricking into it to any desired 


depth at a right angle. The comb-bar F is furnished at one or both | 


ends with a cross-piece G, to which it is firmly fixed, and which is 
drilled to receive the stud F. The comb-bar might consequently 
revolve on the stud E, if it were not prevented from so doing by 
the cross-piece G being made to slide against the guard-bars H, H, H. 
The arms of the cross-piece G1 and G2, though forming but one piece 


are in different planes, and the guard-bars H, H, H, are disposed | 


accordingly, so that in describing a rectangle the cross-piece and 
comb-bar, on two opposite portions of their course, slide against one 
plane of the cross, and for the other two portions on the other plane, 
the guard-bars being placed in corresponding planes. 

Although the comb-bars are shown as being provided with 
heckles on two opposite sides of the bar, this arrangement is not 


required in all the varieties of machines on the new principle, and | 
the mode of adapting and using them will be seen in Fig. 3, which | 


is an end view of a heckling machine showing the new movement 
combined with an ordinary rotatory pulley. In Fig. 3, I is a shaft 


on to which are keyed two or more pulleys J, that drive the belts | 


which carry the comb-bars F. The comb-bar belt B passes over two 


pulleys D, D, and it runs between two plates or at the extremities of | 


two short shafts like cantilevers, supported by the main framing. The 
plate C crosses G, and comb-bars F of Figs. 1 and 2 are arranged and 
provided as already described in those figures. K, Fig.3, isa plain pulley 
on the shaft I, to serve instead of a guard-bar to keep the comb-bars F 
in position while they travel half round it. In this arrangement the 


comb-bars F turn only half round on their studs in their circuit, so 
that when they arrive at the top they are carried forward, and the 
teeth are made to puncture the flax at right angles. The comb-bars 
are furnished with combs or teeth on two opposite sides, and first one 
set of teeth and then the other operate on the flax, as will be well 
understood upon tracing the motions in the figures. The necessity 
of having two sets of teeth or combs may be avoided by causing the 
bars to turn quite round, but the double combs simplify the action. 

_ Fig. 4 is an end view of a heckling machine where the centro- 
linear movement is applied to the comb-bars throughout the whole 
of their course, causing them to describe a rectangular parallelogram. 
A is the flax-holder; F, F, are the comb-bars, provided with the 
Cross-pieces G, G, as in the former Figures; H, H, are the guard- 
bars, An endless belt B, shown by dots in Fig. 4, and provided with 
plates C, runs round four small ulleys 1, 2, 3, 4, supported between 
two plates, or at the ends of sh 








ort shafts, and carries with it the | 
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| comb-bars. Motion is communicated to the comb-bar belt B by 
| causing the plates thereon to catch against the plates L! on the beit 
L, which is driven by the pulley M, and kept tight by the pulley N. 
| The comb-bar belt B may also be driven by toothed pulleys applied 
at any part, either inside or outside the belt. 

Fig. 5 is a view of an improved mode of, and apparatus for, filling, 
transferring, and emptying the clamps or holders in which the fibrous 
matter is held while being heckled. The apparatus may be worked 
either by hand or steam power. Vig. 6 is an enlarged end view of a 
holder. In Fig. 5 A and A2 are two holders; A® is supposed to be 
filled with flax, and therefore is locked ; A represents the lower half 
of a holder, into which the flax is to be shifted from A®, and is there- 
fore unlocked, instead of the usual bolt and nut for screwing together 
the two sides of the holder. One side of the improved holder carries 
a pinion O, a part of the circumference of which is provided with 
teeth, and another part is formed into a spiral wedge. The other 
side, or cheek, of the holder carries a hook P, which, by the partial 
turning of the pinion O, presses the two cheeks together, and 
etlectually secures the fibrous matter. Q, Q, are two bars, each 
furnished with two racks on two sides at right angles to each other ; 
one rack gears into the pinion O attached to the holder, while the 
other rack on the under side of the same bar gears into a pinion R 
| fixed on the shaft S. The moving of the shaft S on its axis in either 
direction will therefore force the two racks backwards and forwards 
at the same time, and by that means will actuate the pinions O, so 
| that one and the same stroke or vibration of the shaft S wiil sin.ul 
taneously unlock the holder A®, and lock the holder A and the 
transfer or shifting of the strick will be etlected. 

Fig. 7 is a detached side view of a lifting pulley seen from the 
inside; Fig. 8 is an edge view of the same. The lifting pulleys are 
loose on the shaft V, but each pulley carries a detent W, worked by 
a spring X, which also actuates the stopper Y. The detent catches 
into the ratchet wheel Z, fixed to the driving shaft, and then 
revolves with it, thereby raising the weight till it strikes against the 
stud a tixed to the framing. ‘This releases the pulley and weight, 
which would fall if it were not stopped by the hook 6 catching on 
the stud c, which projects from the outside of the lifting pulley ; the 
weight is thus suspended until it is wanted. ‘The hook 6 is fixed to 
the shaft d, and so are the levers and knobs e, e, Fig. 5; therefore, 
when the operative wishes to lock or unlock a holder, he has merely 
to press down one of the knobs e, which releases the particular 
weight that may be required either for the left hand or the right. 
When the weight falls the lifting pulley moves with it backwards 
till the stopper Y strikes against the stud a, and that releases the 
detent W, which again catches into the ratchet wheel Z, and the 
weight is again raised up, and again suspended as before. 

Instead of the racks, as above described, wheels or connecting rods 
connected with a countershaft may be employed, and the weights 
also may be raised and let fall by a variety of contrivances. Fig. 9 
is a moditication of the arrangement above described. A and A? are 
| the locked and unlocked holders. Instead of pinions O, the holders 
| carry levers f, f; with a spiral or other wedge at one end to fasten 
the hook P. ‘The other ends of the levers drop into recesses g, g in 
the faces of the two discs h,h, that turn on upright spindles, and are 
connected together by gearing or otherwise. ‘The alternate pushing 
and pulling of the handle i by hand or steam will effect the simul- 
taneous locking and unlocking of the holders, as in the former 
instance. 


| 





SMITH AND ASHBY’S HARROWS. 
PATENT DATED 25TH AvuGust, 1859. 


| Fic. 1 shows in plan view, and Fig. 2 in cross section, a harrow con- 
structed on the principle of an invention communicated to Messrs, 
H. Smith and T. W. Ashby, Stamford. The invention consists in 
making the drag of the tines on one side of the harrow greater 
(while in work) than the tines on the opposite side of the harrow, 
and thus inducing an axial motion of the harrow while it is receiving 
a progressive motion from the draught horses connected therewith. 
The framing of the harrow, it will be seen, is formed of concentric 
metal rings a, connected together by radial cranked bars 6, which 
are secured to the rings by the tapped heads of the tines c, ¢, being 
passed through socket holes formed therein, and nuts being applied 
to the heads of the tines. But, if thought desirable, any other form 
of frame may be adopted. Standing up from the centre of this 
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frame, and firmly secured thereto, is a strong pin or stud axle d, 
which carries the draught arm e, that arm being bolted to a collar 
or hollow axle f that is free to turn on the stud axle. Jointed to 
this collar / is an adjustable weighted lever g, which is steadied in 
position by a bracket arm A, that is loose on the collar f, but bolted 
to the lever. This weighted lever is capable of being set at any 
required position around the frame, it being retained in position by 
a link rod i, which connects the weighted lever and the draught arm 
together, the rods being attached at its opposite ends to slides on the 
lever and draught arm, which are secured in position by pins which 
drop into pin holes made to receive them. The weight on the lever g 
is also made adjustable for altering the speed of rotation of the 
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harrow. When the weighted lever has been set to the proper angle, 
say a right angle to the draught arm, the tines of the harrows which 
are under the immediate intiuence of the weight will be caused to 
sink deeper than the other tines in the earth, as therefore the harrow 
is drawn forward, the drag or resistance of the tines to the forward 
motion being unequal; the harrow will turn on those tines which by 
reason of the pressure of the weight penctrate deepest in the ground, 
and cause the tines to describe curved furrows around an imaginary 
and ever shifting point. By this means the harrow is enabled to 
make cross furrows, and it will also eflectua'ly clear itself of weeds 
and keep the points of the tines in good condition. If it should at 
any time be desired to use the rotatory harrow as a common harrow, 
this can readily be done by bringing the weighted lever into a line 
with the draught arm, when the tendency of the harrow to rotate as 
it is drawn forward over the land will be removed. The like effect 
may be produced by shifting the adjustable weight up to the stud 
axle d. 








Rk. F. AND E. DRURY’S VICES. 
PATeNt DATED 307TH AuGust, 1859. 
Fic. 1 represents a side elevation of an improved standard vice, 
the invention of Messrs. R. F. and Kk. Drury, Don Tool Works, 
Sheflield. Fig. 2 is a corresponding plan of the same. A is the 
movable vice-jaw, which is slid to and fro along the slide bars or 
rails B, by the screw spindle C. These bars are forged at their 
front ends on to the sides of the front or stationary jaw D, and are 
connected at their opposite ends to the surface of the bench by a 
screw, as shown at E. A cross-piece } is also forged on to the bars 
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at this end for the purpose of connecting them together, and main- 
taining them parallel to each other. ‘The screw spindle C works 
loosely through a hole in the stationary jaw D, passes through a 
nut or tapped hole made in the tail @ of the movable jaw, and 
revolves freely in a hole in the cross-piece 4, where it is retained by an 
external nut or collar F. The front stationary jaw is forged in one 
piece with the leg or supyort G, which passes through a clip H, for 
securing it to the edge of the work-bench, and is supported at its 
lower extremity upon a stone or wood block let into the floor of the 
workshop. c¢, ¢, are plates secured to the front and back of the 
movable jaw, for the purpose of protecting the screw from filings 
or dirt. 

Fig. 3 represents a side elevation, and Fig. 4 a plan of a bench- 
vice, constructed according to this invention. This vice is of the 
same construction as the standard vice, with the exception that the 
leg or support G is dispensed with. 








Rarway nw Paracuay.— Recent advices state that the railway 
from the capital to the yerba and tobacco districts was progressin, 
rapidly, under the direction and management of resident English 
engineers. 
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IEfTERS TO TAE EDIT 
(We do not hold ourselves responsible for the Opinions of ovr 
Correspondents.) 

WROUGHT-IROX HOOPED CYLINDERS, 
Sim,—I observe you have noticed my patent for hydraulic presses, 
taken out in 1834, the main novelty of which was the construction 
of the cylinder by encircling it with malleable iron or steel hoops so 
as to combine the greatest possible strength with lightness. 

I believe this was the first successful attempt to form a cylinder 
for anv purpose, of enormous strength, in the way described; and I 
not only patented the same at the date referred to, but I constructed 
a press the cylinder of which was 214 in. diameter inside, and only 
Zin. thick cof cast-iron, hoope! afterwards with three sets of 
wrought-iron hoops, each hoop being 2 in. thick. This press has 
been at work ever since, and is capable of lifting 3,000 tons 

In 1534, at the date of this patent, I proposed to make large guns 
on this principle, and at that time was confident very long ranges 
might be obtained from them, the range mainly depending on the 
strength of the cylinder; and I believe I should at this time have 
pursued the invention, for the purpose of making large guns, had 
it not been for the advice of my old friend Mr. John George 
Bodmer, who had, at a much more favourable time than was the 
year 1834 for the introduction of implements of war, been at great 
trouble in endeavouring to draw the attention of the Government to 
his invention in cannons without success. ». R. JACKSON, 

Salford Rolling Mills, Manchester, March 29th, 1860, 





MOMENTUM OF MOVING BODIES, 


Sir,—In his answer to my previous letter on the momentum of 
moving bodies, Mr. Alexander is quite right in saying that this 
question has already been much disputed: but that our engineers 
generally have adopted a correct expression for the value of 
momentum | cannot agree with him. When men of such undoubted 
talent as Dr. Lardner make statements like that referred to in my 
previous communication, ie., that the force with which a body falls 
is in proportion to the square root of the distance of its fall, being 
driven by a train of reasoning to make this assertion, which would 
otherwise force them to admit the inaccuracy of the statement so 
generally assumed as an axiom that velocity X mass = mo- 
mentum, we are compelled to own that the subject is yet imperfectly 
understood. Now, in this same work of Lardner—* The Handbook 
of Natural Philosophy "—(a work, be it said, en passant written in an 
easy style, and intended more especially for the instruction of the 
practical mechanic), there are some other grave errors, one of which, 
as it bears particularly on our subject, I beg leave to quote. He 
says :—‘* A muss of matter retains by virtue of its inertia the whole 
amount of any force which may be given to it, except that part of 
which friction and the atmospheric resistance deprives it. ‘To render 
this method of accumulating force intelligible, let us first imagine a 
polished level plane, on which a heavy globe of metal, also polished, 
18 placed. It is evident that the globe will remain at rest on any 
part of the plane without a tendency to move. Suppose, then, a 
slight impulse be given to it, which will cause it to move with any 
given velocity, for example, 3 ft. per second. It will then continue 
to move with this velocity for any length of time, except so far as it 
may be impeded by the resistance already mentioned. Let us then 
imagine a second impulse given to it, equal in force to the former: 
this will increase its velocity to 6 ft. per second ; a third impulse will 
augment it to 9 ft. per second, and so on. Now, there is no limit to 
the number of impulses which may be successively given to the 
moving body, provide d only space were given for its motion. Thus, 
ten thousand repetitions of the impulse would make the body move 
at the rate of thirty thousand feet a second, &c.” . 

Now, it is evident that whatever torce or power (pressure X speed) 
is required to make the ball move with a veiocity of 3 ft, four times 
that power will be necessary to make it reach a speed of 6 ft., and 
nine Limes the power to make it reach a speed of 9 ft., because the 
same pressure requires to beexerted at v constantly increasing speed, 
An impulse of a certain intensity at the rate of 3 ft. per second, 
could only be applied to stimulate the motion of an object moving at 
the rate of 6 1t. per second, by means o mechanism, which, in redue- 
ing its intensity to something less than one-half, would something 
more than doubleits speed, but, according to Dr. Lardner, the same 
impalse which would cause abody from a state of rest to move with 
a velocity of 3 ft. per second, would increase the velocity of the same 
body when already moving at the rate of 30000 ft. per second, to 
30003 Tt. persecond, Now, in point of fact, an impulse of this value, 
tobe elective in ticreasing the velocity of the ball, would obviously re- 
quire to be administered at something more than 10000 times the 
speed, and would therefore have less than the 10000th part of its 
i eusity or pressure, a power repr sented by Lb. X 3 ft. per second, 
being equal to yadoq ib. X BuO ft. per second. Representing the 
power required for a velocity of 3 ft. by 9, then for increasing the speed 
from 30000 ft. to S 0S ft, we have 800034 — 80000, 
times the power in cessary to attain a speed of 8 ft. 

But, it may be urged, that i the case of falling bodies we have the 
unijorm force of gravity causing a constant acceleration of speed. 
Gramed, but the attraction of gravity is a vatural foree, working 
very diserently trom our puny artiticial forces. As far as we are 
aware, gravily acts at any speed with unvarying intensity, and it 
acts ou the f dling body just in the ratio of the velocity at which 
the body may be falling. For instance. if two bodies. eech weighing 
1 Ib., be falling respectively at the rate of 16 ft. and 1600 tt. per 
second, it is quite clear that the atiraction of gravity is exerting a 
power in the one case of LU X& 16, and in the other « 110 x 1600, 

Let us imagine a long horizontal cylinder vited with a piston 
represeuting & weight to be moved, atmospheric resistance and 
friction being left out of the question, We introduce steam of just 
sulheicnt pressure to overcome the inertia of the piston It is evi- 
dent that so long as we maintain the pressure of the steam at this 
point the velocity of the piston will be constantly accelerated ; but, 
to do this, the steam must be supplied just in’ proportion to. the 
constantly accelerated speed of the piston. ‘The power thus »pplied 
is analogous to that ol gravity; and it is cass to prove that .hus to 
attain auy given velocity we must expend a power, or quantity of 
steam, in the exact ratio of the square of such velocity—ior the 
steam consumed must be as the space and as the power, and the 
velocity as the square root of the space. 

I endeavoured to show, in my previous communication on this 
subject, that we must make a careful distinction between power 
(pressure X speed) and momentum. It is clear to me that momen- 
tum is that mechanical energy which a body in motion treasures up 
from the power which puts it in motion. Instead of obeying the 
application of the power by a proportionate increase of ‘speed, a 
certain amount of that power becomes, as it were, latent or inherent 
in the body. 

















I have always been in the habit of considering vis rica, momentum, 
ane force of impact, as expressions of equal value, and | believe they 
are used as such by the majority of authorities on these subjects. Mr. 
Alexander will pardon me if 1 have not succeeded in noting the 
diflerence between them which he seems desirous to establi-h. 

And now to deal with his argument of the 4 1b. weight raised 1 ft., 
and the 1 Ib. weight raised 4 ft., the forces obtainable from each 
respectively being called A and B. He infers that if we take the 
Velocities of these bodies only into account, then the momentum of 
the one is but half that of the other; but if we take the space through 
which they fall only into account, then * both forces are equal” 
Mr. Alexander concludes from this, “ that if the forces inherent in the 
moving bodies A and B are to be measured by their capabilities 
of producing motion, momentum, or imparting velocity to a given 
mass, <A is one-half B; but that if we estimate the force of each by 
the distance through which they will overcome another uniformly 
opposing force, then they are equal.” ‘That it is utterly impossible 


to accept this compromise between two systems of computation 
which are so obviously and essentially at variance from each other 


| 1 will now proceed to show, 





T 
THE ENGINEER. 

and that by measuring the forces, 
according to Mr. A.’s own standard, as just quoted. He will not 
dispute (hat to raise the 41b. 1 ft, or the 1b. 4 ft., the same amount 
of power must be employed, nor that, theoretically, either weight, 
bei g raised to the height speciie!, would by the introduction of 
suitable mechanism, raise the other weight to its ccrresponding 
heigh , the slightest impulse only being required to overcome the 
inertia. etter still, let one of the two weights be represented by an 
ivory ball suspended in contact with another of the same weizht by 
diverging threads, as in the common experiment. Raise it and let 
it swing against the other, and, as is well known, the striking ball 
will remain motionless, whilst the other mounts to the height from 
which the striking ball fell, minus some small deduction for resist- 
ance of the atmosphere and imperfect elasticity of the ivory. The 
motion produced is therefore as the square of the velocity, for the 
velocity of the ball is as the square root of the perpendicular height 
from which it is allowed to swing. ‘This experiment is merely 
suggested by way of illustration. Practically the lighter ball 
would not impart the whole of its momentum to the heavier, since 
it would rebound But if one ball were twice the weight of the 
other, would not the lighter ball in striking it communicate exxctly 
one-holf its own velocity? Certainly not. The lighter ball, by 
imparting the whole of its momentum to the heavier, would obviously 
cause it to rise to one-half the perpendicular height itself fell from. 
If the striking ball fell from a height of 4 ft., then its velocity at 
‘he end of its fall, and the velocity it would impart to the ball of 
twice its own weight, would be as ./*: ./*. 

It is evident that “imparting velocity to a given mass” can be 
no measure of momentum unless we are first agreed upon the value 
of that velocity; and though any moving body, by imparting the 
whole of its momentum to an equal mass, will naturally impart the 
exac. velocity it possesses also, yet this is no proof that mass X 
velocity = momentum, because, as has just been demonstrated, when 
the masses vary, the velocity they communicate to each other by 
impact is not in proportion to the mass, though the momentum is so. 
Mr. Alexander admits that the force of impact of a body is as the 
square of its velocity, so that either for “producing motion, momentum, 
imparting velocity to a given mass,” or for force of impact, the forces 
A and B in his illustration ave equal 

Mr. A. is quite right in stating that we must take cognisance of 
time in estimating force or power. This we do when we consider 
power as pressure X speed; but in speaking of work, or the result of 
power expended, time is of no importance. For instance, 10 Ib, 
raised 16084 ft. high is the same amount of work, whether an hour 
or a week has been occupied in raising it. If a power of a certain 
intensity would raise it in an hour, then a power of sixty times that 
intensity would raise it in a minute, but the work done is the same. 

With due deference to Mr. Alexander, I beg to submit that he 
mistakes in saying that * although it requires 100 times more force 
to raise 10 Ib, 16084 ft. than to raise it 1"j'; ft., the time occupied 
in the elevation to the greater height is also ten times greater.” I 
cannot conceive that this is his real meaning. He probably intended 
to have said the time occupied in the fall of the body from the greater 
height is also ten times greater. The time occupied in raising the 
weight to the heights indicated with the same power would be as 
1 to 100, but with 100 times the power for the greater elevation, the 
work would be done in the same time. 

Mr. A. will observe that, in estimating the momentum of a falling 
body, the time of falling does not require to be taken into account, 
since it is in raising the weight that we expend our force, and trat, 
so long as the body is fallin, it is not giving out, but merely accumu- 
lating force. That the momentum it possesses upon reaching the 
ground would be suflicient, theoretically speaking, to raise it again 


to the height from which it fell, is an indisputable fact—a fact | 
| clearly proved by the swing of a pendulum. 


‘Lhat its velocity is as 

the square root of the heighi fallen from, no one will attempt to deny. 

Clearly, then, the momentum of a body is the square of its velocity, 

multiplied by its mass. t. W. 
Retiro place, Oldham, March 21st, 1860. 


MANUFACTURE OE IRON, 


| Sin,—The titanium ore of the iserine variety, to which I drew 


| attention in my letter of the 


2.st March, was brought under my 
notice in October last by Mr. William Bolton, of 146, Holborn 
sars, as a nearly pure ore of iron. 

I had some of it analysed in Birmingham after I had satisfied 
myself that it contained not less than 8 per cent. of titanic acid, and 
the analysis gave 6°26 of metallic titanium. Subsequently 1 learned 
from a Mr. Kiley that he was engaged in analysing the same ore, 
and that he expected to obtain fully 8 per cent. of titanic acid from 
the ore, and this although a paper had been read before the Chemical 


| Society showing that the ore did not contain a trace of titanic acid. 


To-day the proprietor of the ore in question, Capt. E. Morehead, has 
been hind enough to furnish me with another analysis of the tita- 


| nium ore made by Messrs. Jolson and Matthey, 23rd January last, 


18u009 | 


' thus fully confirming what 


as under :— 
Peroxide ofiron .. .. — a 
Titanic acid and traces of silica... 
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I have already stated. Another ore 
which was sent to me, as an iron ore coutaining only iron and silica 
ea titanium ore of the schorlomite variety, 


Luss 


by analy sis proved to 


and its anaiys’s was as under: — 
iitanic acid... ee 36) 
Oxide of on js ° los > .. 1000 
lice and moisture .. o . 466 


This ore exists in great abundance. I did not know that the Low- 
moor furnace hearths had yielded crystals of titaniferous matter ; 
but | have known for many years that certain of the Lowmoor 


| minerals contain such an amount of titanic acid as to confer upon the 





iron manufactured from them the well-known excellence of the 
Lowmoor make, and that any irenimaster who will be at the trouble 
to add a mixture of titanium ore to the burden of his blast furnace 
will thereby be enabled not cnly to rival, but to surpass the quality 
of Lowmoor iron. The question is simply this: whoever wishes to 
make the best ion must add the largest proportion of titanium ore 
to the burden of his blast turnace, beiag careful, however, to intro- 
duce nothing which tends to counteract the etiect of the titanium 
alloy, such as materials containing phosphorus, sulphur, and an 
excess of lime. 
Coleford, April 3rd, 1860. Rosert Musuer. 
POWER OF BELTS, 

Sir,—The accompanying table shows the maximum amount of 
power which can be transmitted by good ordinary single-ply leather 
belts, of the widths, and at the velocities given. If you consider it 
worth insertion in next week’s Excixernr, | hope it may be useful 
to some of your readers—but, as mentioned in my letter of last week, 
I think such a table almost superiluous, as the numbers therein are 
in direct ratio to the widths and velocities; so that taking any of 
them asa standard of reference (say the power transmitted by a 1-in. 
wide belt at 1000 ft. per minute, which by the (able = 1-70 horse- 
power), the power for other widths and speeds involves only the 





inost simple calculation. 
power “actually transmitted” depends upon the texsion of the belt, 
and, therefore, rules and tables on this subject, like those for the 
power transmitted by toothed gearing, are only useful as exhibiting 
the safe maximum possible in any given case. ‘The power “really 
convey: d” in daily practice will be found on examination to be very 
much less than that stated m the table—in general amounting only 
to from 3. per cent. to as low as 10 percent. of the tabular numbers, 
These, which are based upon the rule given last week, show the 
utmost power” which should be reckoned upon if it be 
intended that the belt should remain etticient for any length of 
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I remarked in my previous letter. that the | 


Maximum Horst Power or BELTs, AT THE SUBJOLNED 
VELocITIES AND WIDTHs. 


Velocity of belt. |! in.wide 2in.wide 3 in wide 4in.wide 5in.wide 6in. wide 


~nP. | B 












| LT H.P. H.P. 
100 ft. per minute 7 "85 52 70 
200 é | "B4 “68 1-02 1°36 
300 pe j 52 | 1°05 1°57 210 
400 od 70 | 1°40 2-10 2°30 | 
500 aa 87 | 17 2°62 | 3°50 | 
600 me 105 | 2°10 315 | 4°20 
700 pet | 1°22 2°45 3°67 | 4°90 
800 io. | 1°40 | 2°80 4°20 5°60 
900 a | 187 3-15 472 | 630 
1,000 ‘i 1°75 | 350 525 7°00 
we 2138 | 4°37 656 874 
ae 2°62 5°25 7387 10°50 
oe 3 | 612 | O18 | 12-24 
re ) 700 | 10°50 | 14°00 
we 3 787 1181 
vie 4°37 875 | 1312 
rm 4°81 962 | 14°43 
ed 5°25 5 li 
~ 612 18°37 
au 7°00 2140 
ye 787 23-62 
a 875 26°25 | 35 





| 
The table, in fact, can only be useful when the greatest amount of 
power attainable from a given size of belt is required. By working 
the belt at a lower tension than that implied by these tabular 
numbers, its durability will be increased. As the durability will 
increase as the tension diminishes, it is important to determine at 
what point we obtain the maximum eflect in reducing the tension, 
for, although we thus «btain durability, we sacrifice the capability of 
power-transmission. The commercial merit of a given belt will, in 
fact, be greatest, when the power conveyed X its durability is a 
maximum, and were the durability to increase in an exact inverse 
ratio to the tension, the power conveyed X durability would be 


+ - (t being the tension), or the commercial value would be inde- 


pendent of the tensicn employed. We may suppose, in illustration 
of this, that ihe power conveyed by a belt requires such a strain 
that it is worn out in one year; by employing it at half the former 
tension it will (on the above assumpt on) last two years; but this is 
counterbalanced by its transmission of but half the power as 
compared with the first. Or, we may suppose that to obtain the 
same power, we employ a belt of double sectional area; the dura- 
bility at the same power will then be doubled, but the cost of the 
belt is doubled also, Experiments are still wanted upon this point. 
So faras | have examined it, I think that at high tensions espe- 
cially the durability increases in a higher ratio than in the mere 
inverse ratio of tension, and that therefore it_is most commercially 
advantageous to work belts at a low strain. It should be noted also 
that in the table the straps are supposed to embrace 180 deg. of the 
drum circumference, or nearly that amount. I have not leisure at 
present to enter upon such other points as the law determining the 
amount of power transmissible; the variation caused by greater or 
less contact than 180 deg. between the belt and drum; the relative 
value of open and crossed belts, &c. Perhaps some other of your 
correspondents may be able to contribute useful data relating to 
this subject, which is hardly noticed at all in any of our mechanical 
works, A. ALEXANDER. 
Canada Works, Birkenhead, April 3rd, 1860. 


P.S.—I hope to have time next week to reply in part to the 
queries by “ Viator” anent railway bridges. 





Sir,—Seeing Mr. Alexander's remarks on the power of leather 
driving-belts, with whose theory I do not exactly agree, I will give 
you an abridged portion of a table from * Overman s Mechanics for 
Millwrights, &c.,” p. 414, table 38, headed * Width of belts, in 
inches, required to transmit a certain number of horses’-power :— 





Horses’ Smallest diameter of drum 
power. or pulicy in feet. 
2 > 6 8 10 
1 13 9 sb 4 3 
5 9° 45 22 18 
10 18° 9 5 3% > = Width in inches. 
50 90 45° 30° 22° 18° j 
100 lsu" 90" G0" 45° 36° 


The velocities of these belts are assumed to be from 25 ft. to 30 ft. 
per second ; where belts are short, the power should be transmitted 
by gearing. 

“A leather belt ought to have a velocity of at least 1500 ft. per 
minute, and not more than 2000 ft., or it does not last long. If the 
tightening pulley is too strong, it increases the friction in the journals 
of the shaft, and ;rematurely destroys the belt.” 

‘Lhe above is a copy of the words used with the table, and published 
in Philadelphia in the year 1852; the experience, no doubt, of 
American machinists. So far these tables are right, as long as the 
drums or pulleys remain of nearly equal diameter-, and will no doubt 
give the powers named; but when any great disparity exists between 
the two pulleys, the dimensions given by any talie I have yet seen are 
not suitable, and require a constant to be used for each particular 
proportion. 4 here give you formule of my own construction, which 
1 have found to answer thoroughly weil after some years’ practice. 


Power of leather belts and driving pulleys :— 
DxBxR 4 
(A) suu SC 
H P x 5000 
(B) fixes =* 
H P x 5000 
(C) “a =DxB 


diameter of pulley in inches. 
breadth ditto ditto. 
R = revolutions of pulley per minute. 
H P = horses’ power. 

For this proportion, the diameters not to exceed a ratio of 5 to 1, 
but 3 to 1 preferable. For extreme cases, a constant of 2200 will 
do, where uo greater can be got in; and if the ratio of diameters is 
greater, the constant to be also increased. Thus: 6 to 1, use 6000; 
8 to 1, use 8000; 15 to 1, use 15000—and so on. This will give a 
sufficient surface for friction or grip on the smaller pulley, which 
must always be of such an area as will hold on the surface without 
slipping. If that is not the case the belt becomes speedily worn out, 
partly by abrasion, and also by the extra tensional strain put on it 
to make it drive at all. There is no limit to the speed of a belt, 
either fast or slow, in moderation. They may be used up to 3000 ft. 
per minute without injury if properly applied, and as slow as | ft. 
per minute if the calculated adhesion necessary to carry round the 
smaller pulley is thought well of. The transmitting power of belts 
must not be taken as that which tends to pull them asunder; in 
fact, no belt, if to be durable, should ever be strained above yoth of 
its ultimate cohesive power—far better to reduce it to sth, and give 
an increased frictional adhesive surface. Many belts are used 
double, but I much question any gain; far better to use one of 
double the width, using the same quantity of material ; it would 
save some considerable extra strain there placed to keep the belt 
tight enough to drive, and a loss of material by slipping over the 
surfaces and cutting out much sooner than it ought. I trust that 
my remarks may be of some benetit. A. B., Ex. 

April 3rd, 1860. 
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DeFENcR oF THE CHANNEL Istaxps.—The defences of the 


time, and as there is a considerable variation in the quality of belt | Channel Islands are being carried on with great vigour, and it is 


leather, it may be necessary, to prevent disappointment, to make a | the confident opinion of compete 
r cent. from the tabular numbers, | tions of the Channel Islands have been completed all chance 


deduction of ‘from 15 to 20 pe 


nt judges that when these fortifica- 


when there is a doubt as to the really good quality of the material. | annoyance from Cherbourg will be quite out of the question. 
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THE CORRELATION OF FORCES. 


In a lecture given by Dr. Carpenter, on the 24th of February last, 
before the Royal Institution, * On the Relation of the Vital to the 
Physical Forces,” there occurs this passage :— a 

“It is a consideration of no little interest that, on this view, the 
light, heat, and mechanical power, which we now obtain from the 
combustion of coal, are really derived through the vegetable life of 
the carboniferous epoch from the light and heat communicated to 
the flora of that epoch by the sun; a fact which was discerned by 
the genius of George Stephenson, before the general doctrine of the 
‘ correlation of forces’ had been given to the world by Mr. Grove. 

We presume that Dr. Carpenter gleans this from the life of George 
Stephenson, by Dr. Smiles, who records it as an opinion expressed 
by George Stephenson to Dr. Buckland, at Sir Robert Peel’s house 
at Tamworth, about the year 1842 or 1843. ‘ 

But, whilst this opinion was doubtless unborrowed by George 
Stephenson, it had been expressed in print many years before he 
propounded it to Dr. Buckland, and by a writer who apparently had 
studied the subject. In a small volume of rhymes now lying before 
us, entitled “A Tale of Tucuman,” published by Effingham Wilson, 
in the year 1831, we find the matter of combustion treated of some- 
what at length, albeit in rhymes, which we suppose may be held in 
evidence, though not written by Dr. Darwin, or alluded to in his 
«“ Loves of the Plants.” “Small volumes of poetry” are not usually 
easy of access to discerning booksellers, and therefore it is probable 
that the rhymes of the anonymous author were indited some time 
before they were published, or they were very fortunate rhymes 
indeed. We do not think that there was any particular genius, 
beyond a power of observation, involved, and conceive it quite 
possible for Dr. Carpenter, or Mr. Grove, or five hundred other 
persons, to have evolved it, as well as George Stephenson ; but as 
the world is prone to lay so much stress on the first annunicator 
as a kind of prophet, we present as the original, so far as our present 
knowledge goes, the anonymous writer of the “ Tale of Tucuman,” 
quoting his ipsissima verba, which will make it clear that some eleven 
or twelve years before George Stephenson is said to have promul- 
gated the idea to Dr. Buckland, our anonymous friend the rhymer 
had promulgated the idea to the public, or had given them the 
chance of reading it. ' 

The author seems a quaint kind of political economist, who, in his 
view of human progress, speculated in many things in a sort of 
natural sequence, which will not be out of place in our journal. In 
short, he is no believer in the necessity for human poverty, and, 
while tracing the escape of man from many past evils, he shows the 
steps in physical progress, by which he will gradually escape from 
remaining evils, albeit he may not quite enter into the millenium. 
Why it should all have been written in rhyme we do not comprehend, 
but we will not look the gift-horse in the mouth. 

“ Purchase ” in ancient days meant gain by force ; 
It now means simply, opening your purse, 
In each case power is meant. The word ademptus 
Means alienated after any fashion ; 
When cheating expelled force, the minor emptus 
By words, instead of force, procured his ration, 
And thus contrived to write himself exemptus 
From any useful labour or vocation. 
The people, being ignorant, submit, 
Without much grumbling, to this barefaced cheat. 
But this, like other evils, cures itself 
By gradual process ; money’s mterest 
Is now reduced to something less than half 
That which it was ; and it is manifest 
The process will go on, till hoarded pelf 
Will be a surplus held in no request. 
Machinery at length will root out labour, 
And no man will work harder than his neighbour. 
The means of our improvement have been fuel, 
Or organised combustion, fixed in matter 
Of various kinds, without which we should do ill ; 
Though it is possible we may do better 
Than thus continue earth to disembowel, 
And o’er her surface her torn entrails scatter. 
Philosophy, “‘ all vegetation” says, 
Is but a hoarding up of the sun’s rays, 
Which, therefore, are the origin of ** power.” 
Thick forests covered all the ancient earth, 
Yet men dwelt on it; some convulsive hour 
Toppled them down in her unwieldy mirth ; 
And subsequently laid them under cover, 
As a provision for her children’s birth ; 
And now we dig them out in shape of coal, 
Which drives our railway engines to their goal. 
* Increase of speed is loss of power,” so say 

Those who are of mechanics calculators ; 

And so it proves how many a bright sun’s ray 

Must be consumed by the steam generators, 
Which travel on so many miles a day 

‘That speed in sound and light alone is greater. 
Tell me how many ages it will take, 

When coal is gone, another batch to bake? 
Coal is not reproduced. Must then the world 

With its extinction measure back her steps ? 
Must we to ancient drudgery be hurled, 

While Science hangs her humbled head and weeps? 
Must population's tide be backward turned, 

While forest vegetation scantly creeps ? 

Must we again become a savage race, 
Of scanty numbers, living by the chase 
No, no! all principles exist in nature, 

And they are brought to light in different ways. 
The hothouse plant assumes the self-same feature 

As that which grows beneath the tropic’s rays, 
F’en though it be not quite so tall of stature, 

And somewhat more subjected to decays ; 
Because the practice is not yet perfected, 

And the experiments are ill directed. 
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The chemist’s art—still in its infancy— 
Offers a boundless field for man to glean ; 
Powers still unknown, of wondrous potency, 
May be within the reach of human ken; 

And precious stores of heat and fulgency 
Attainable by some most simple mean. 
Food may be found to be composed of gases, 

United with some simple earthy bases. 


Without the tardy chemistry of nature, 
Which gives much trouble to the labouring 
Whenever our necessity turns teacher 
We shali devise by art a better plan. 
Man is an omni-re-idential creature— 
Alike to him is Beersheba or Dan ; 
And, under new arrangements, Arab sands 
May prove as fit for him as Europe’s lands, 


Combustion’s principle resides in water, 
And, if we decompose it, hydrogen, 
Thus gathered, may be used as burning matter 
To drive our merchant prows across the main. 
Each for himself will then contrive to cater 
With small dependence on his fellow man. 
That these things have not hitherto been done, 
Is not an argument to dwell upon. 
When the most sordid of all human wants, 
That of the stomach, shall be well supplied, 
And easily as breathing (spare your taunts, 
Ye men of cash) the ever-flowing tide 
Of godlike science, which incessant pants 
After perfection, still to man denied, 
Shall realise such things the wildest gleams 
Of fancy scarcely give in waking dreams, 


man, 


The diamond age shall be its nomenclature, 
ecause it will excel all past and present 

In knowledge, science, art, and literature, 
And be, moreover, more magnificent. 

The ills that now beset poor human nature 
Will all depart and leave it convalescent, 

And the world’s denizens will then exclaim, 

How strange our fathers failed to do the same ! 


, When Dr. Ca enter gives his next lecture, or Dr. Smiles pub- 
lishes his next edition, we trust they will append this as a note. 





MATERIALS FOR THE MANUFACTURE OF 
PAPER. 
THERE are many causes which have led to the scarcity and high 
price of the present paper material, among which may be ment oned 
the increased demand for packing papers, arising out of the great 
extension of British commerce; for writing-papers owing to the 
postal reforms, and extension of correspondence from enlarged busi- 
ness, emigration, steam-lines ; for prin'ing papers from the progress 
of the cheap press and popular literature, and the extension of news- 


papers in the colonies; from the rise and progress of the papier | 


maché manufacture, &c. In 1835, the quantity of paper charged 
with duty was under 80,000,0001b.; in 1841 it was 97,000,000 Ib. ; 
and now it is 200,000,0001b. Our only surprise is how the home 
supply of rags has been able to maintain this progressive increase. 
he rag-bag must have been most carefully looked after, servants’ 
erquisites largely increased, and a very large increased expenditure 
in cotton and linen clothing for the millions must have taken place. 
A diminished supply of foreign rags has arisen, however, to some 
extent, in consequence of the American competition in Continental 
markets there being no paper duty in the United States, and three 
times as much paper being used there as here. Continental nations, 
too, are printing more books and newspapers, and require their home 
produce of waste materials; while the use of cotton and flax waste 
for railway and machinery purposes runs also upon the supply. 

There is, therefore, an evident necessity of providing substitutes 
for the present paper material. It is not, of course, for us to instruct 
practical men like paper manvfacturers in their business, but we 
should certainly like to see a little more enterprise and zeal mani- 
fested in endeavouring to ascertain the value and applicability of 
new materials, and a desire to obtain information as to quantities to 
be obtained, price, and cost of delivery. At present every suggestion 
is pooh-poohed, and this neglect and indiflerence in all business 
quarters has had a prejudicial eflect on the extension of trade. It 
takes a very long time indeed to obtain a creditable opinion and 
notoriety in business circles for any new article. It matters not 
however good it may be, if it is not generally known. 

But why is it our paper-makers will cling so exclusively to rags 
for paper-making, when nature offers such a profusion of materials 
admirably adapted for paper for many purposes, if not of the finest 
kind? One would think, from the dogmatic persistence with which 


they cling to rags, and nothing but rags, that it was utterly | 


impossible to make paper of anything else. At one time the cotton- 
manufacturers looked with supreme disgust upon the short-staple 
cotton of India, as utterly worthless, and unfitted for their trade, 
because it necessitated the introduction of new machinery; but 
last year they took about 500,000 bales of this formerly despised 
cotton. So the flax manufacturers of Dundee, when flax began to 
get deficient, found that the India fibre-jute could be worked up 
with it to advantage; and a large trade has hence sprung up in 
this fibre, and immense quantities of a formerly unappreciated 
material are brought in. 

The essentials of a good paper material are, that it must consist 
of woody fibre, with something of a bast tissue; that it must be 


cheap, abundant, with a ready available supply, easy of prepara- | 





tion, with little loss of conversion, and have a faci 
bleached. 
and good 
pulping fibre, improved processes for bleaching, and economical 
applications of the refuse—as for manure. 
essentials, or accessories, is the general cause of failure in experi- 
ment. 
chief obstacles to the use of plentiful and cheap fibres. 
abundance of fibre-producing plants throughout the world; but it 
is those that are not good enough for fibres that we are to look to. 
And it is somewhat singular that we have not utilised the properties 
and products of many of our common weeds. Professor Lindley, in 
a letter published on Friday in the Journal of the Society of Arts, 
calls prominent attention to this subject, and we could not desire a 
more competent authority on vegetable substances. He points out, 
amongst other things, the common broom, furze, or gorse, and the 
hop bine. There are also many of the mallow, nettle, and thistle 
tribes, the ferns, lichens, and sea-weeds, which might be used. 

We by no means wish to insinuate that a tithe of the substances 
suggested by different parties can be made practically available to 
any extent, for experimenters and inventors are always sanguine of 
success. But it is not a little curious to go over the list of materials 
from which paper has been made. Thus, in Ireland, paper and 
millboard have been made of the’ yellow iris or flag, the burdock, 
the coltsfoot, of the leaves and stems of red and white beet, mangold 
wurtzel, and Swedish turnips. 


ity of being 
The accessory advantages in the manufacture of cheap 


In some parts of France numbers of persons are employed in 
collecting thistle heads for paper manufacturers, who use them as 
a substitute for rags. We have no desire to encourage the growth 
of this raw material here, however desirable it may be to collect 
the heads and prevent the scattering of the seeds. But we can 
send them to a very prolific tield for the material in the Pampas 
of South America, where, according to Sir F. B. Head, for 280 
miles after leaving Buenos Ayres, the region is covered with them. 
“In spring the whole region becomes a luxuriant wood of enormous 


paper are:—improved machinery for separating and | 


Non-attention to these | 


‘Lhe cost and difficulty of pulping and bleaching are the | 
There is an | 


thistles, which have suddenly shot up to a height of 10 fi. or | 


11 ft., and are all in full bloom. The road or path is hemmed in 
on both sides, the view is completely obstructed, and the stems of 
the thistles are so close to each other, and so strong, that, inde 
pendent of the prickles with which they are armed, they form an 
impenetrable barrier.”—//ead's “* Pampas.” 

Look, again, at our numerous colonies as new fields of produce 
and export, and the enormous mass of suitable vegetable substances 
there wasted; the immense stems of the plantain, about which so 
much noise was made a year or two ago, for fibre and paper, and 
which has resulted yet in no practical manufacture; many of the 
luxuriant grasses again, of which so much might be made. We 
have seen what can be done with the esparto grass of the Medi- 
terranean and Spain. The stalk of the sugar-cane and maize, rice 
straw, the bamboo, and hundreds of other materials absolutely 
wasted in India, Ceylon, South Africa, the West Indies, and 
British Guiana, are available. 

When the capital and plant are on so small a scale, what is to 
prevent the manufacture of paper in some of the colonies them- 
selves, where the raw material is abundant, if it be too bulky tor 
transport either as dunnage or half stuti to this country? Indi- 
rectly, at least, this is a subject which interests many of our 
readers, and which will be benetitted by discussion and suggestions 
—Mark-lane Express. 





Extensive Discovery or Sitver.—M. Peligot, a professor of 
chemistry in Paris, has received a specimen of mineral silver from 
General Morin, the director of the Conservatoire des Arts et Metiers, 
the specimen having been taken from an extensive deposit in 
California, The mine is said to occupy a surface of twenty-five 
square miles, and to be of great depth. The mineral is described as 
remarkably pure and rich, containing not less than 26 per cent. of 
silver, together with a fair proportion of gold, copper, and antimony. 
Should the mine be as rich as it is described, it will, in the opinion 
of the learned chemist, restore the equilibrium between the relative 
value of gold and silver, which was beginning to be disturbed. 


Tue Navy.—Notwithstanding that during the forthcoming year 
450 artiticers and labourers are to be discharged from the Woolwich 
Dockyard, at the rate of thirty-five per week, it is proposed to build, 
as soon as possible, a 91 screw line-of-battle ship, two screw steam- 
corvettes, to carry 21 guns each, and a yun-boat, to carry 6 guns. 
A portion of the keel to commence the 91-gun ship is already in 
hand. The Odserver, in a most cheering picture of our naval power, 
says:—“ The navy of Great Britain was never more efficient or 
more powerful, We have more ships afloat of the best construction, 
the most powerful armaments, and the finest propelling power, ever 
yet known. What is more, they are all well and scientifically 
manned.” 





MANUFACTURES, COMMERCE, AND 
OF FOREIGN NATIONS. 
VL—BAVARIA. 


PATERNAL Care or THE GoVERNM’ENT—RESTRY TIONS UPON ComMERC 
PaLatine Te, 178 Mines, MANUF*CIUKES, AND KAlLWways. 


THE pop ‘a‘ion of Bavaria, which in 1852 was 1,559,455, fell off in 
1855 to 4.541.551. Whilst, however, this decre is observable in 
the number of the population, the numbe: of the families increased 
from 996,347 in 1852 to 1,074,824 in 1855. To the political troubles 
and the various military operations of '48 and '49 the decrease above 
mentioned must no doubt be attributed. The Government of 
Bavaria exercise a most paternal care over their subjects even in 
commercial matters. Many of the abuses of municipal Corporations, 
Guilds, and Trades (in German eT of former times have 
happily ceased to exist in this country; at the same time numerous 
restraints on free agency are continued, which, though perhaps 
enacted with the best intentions, press heavily upon the development 
of industry and enterprise. The Bavarian may not open a shop or 
establish himself in business without license and permission from 
the authorities. He may not at will chance the nature of the busi- 
ness he first embarked in, nor even extend it beyond certain limits. 
The authorities must first determine whether there be room in the 
community for such new branch of industry, whether ii would in- 
terfere with already-acquired 1igh's. or menace the prosperity of 
those established there before him ; above all, whether there be reason- 
able prospect of the man’s obtaining suflicient employment in his 
proposed business and adequate market for the produce of his labour, 
to ensure his not wasting in an unprofitable speculation the little 
capital of which he may be possessed at starting, and ultimately fall 
back a pauper and a burden upon his fellow citizens. The tirst con- 
sequence of this unwi-e system of interfering with and attempting to 
regulate labour by legal enactments is t» render impossible all active, 
healthy emulation, whilst, by restricting the market, inflicting a 
manifest injury on the consumer; the next to limit to the veriest 
necessaries the productiveness and consumption of industry ; and, 
above all, to create and maintain in the people a consciousness of 
restraint and dependence equally detrimental to the energies, the 
intelligence, and the dignity of man. 

Tue PaLarinatre, which is completely detached from the rest of 
the kingdom, and lies on the left bank of the Rhine, had a popula- 
tion, in December, 1855, of 587,344 individuals, divided into 127,538 
families. ‘The Code Napoleon is here still in force, and has been so 
since the period of its connection with France. In virtue of that 
code the Palatinate enjoys perfect freedom of trade and industry, 
and the division of land is carried apparently to its greatest possible 
extent, and with good results. Not an inch of ground is to be seen 
but is tilled and fostered with the most assiduous care. 

Notwithstanding the cultivation on an extended scale in this 
province of wine, tobacco, and fruits, its chief products—of the late 
discovery of valuable veins of coal, furnishing abundant employment 
—and of the establishment and prosperity of many large manutac- 
tories, it is a fact that the Palatinate still furnishes a large portion 
of the emigration to North America from the kingdom of Bavaria. 
The number augmented considerably immediately following the 
political events of 1848, but seems now to be gradually on the de- 
crease. In the twelve years ending with 1857 the total number of 
emigrants from this province was 66,721. ‘Lhe extent of the emi- 
graiion from a district that is mild and healthy, where wages are 
upon an average with the other parts of the kingdom, and where the 
prospect of prosperity is yearly advancing, in consequence of the 
extension of manufacturing industries, the daily increasing produce 
of the coal works, and the recent opening of a much-frequented 
railway line, is explicable from any other cause than the brilliant 
representations of some few fortunate emigrants of a former period. 

The principal collieries of the Palatinate are those of »t. Ingbert, 
Bexbach, and Odenbach ; and they are worked by the State. They. 
lie on the very frontier of the Prussian provinces; and the veins are 
but continuations of the vast strata so successfully worked by 
Prussia at Saarbrick, but said to be of a still more valuable quality. 
Their produce, as named in the last budget (1855 61), was valued at 
440,000 florins; bat some of the coal not being yet reached by any 
railway line, it is evident, that on the completion of a branch line 
now under construction and intended for the use of the collieries, the 
value of the mines will be incalculably enhanced. 

The province of the Palatinate is traversed by two great lines of 
railway, the Ludwigsbahn, leading from Ludwigshafen to Forbach, 
now the most direct route from Frankfort to the French capital, and 
the Maximiliansbahn, connecting Forbach with Weissenburg, 
Sweibrucken (Dux Ponts), Homburg, and Neustadt. They are 
both in the hands of private companies under contracts for ninety- 
nine years, but liable to be bought in by Government. The former 
line (the Ludwigsbahn) was opened in 1850, and, together with a 
small additional branch, it traverses a length of nearly 100 English 
miles. The capital, estimated at 11,699,000 florins, was raised 
in shares of 500 tlorins, and on the formation of the company, 
4} per cent. was guaranteed by Government on the amount. 
‘The original cost of construction amounted to 6,290,092 dorins, 
and the stations, oilives, &c., cest a further sum of 1,046,330 
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tiorins, making a total of 7,337,023 florins. The passenger 
and luggage tratlic in the year ending September 30, 18.7 
amounted to 515,372 orins and the goods to 1,562,636 florins, 
Of the latier sum 881,249 florins was for the 5,903,220 ewt. 


of coaly and coke carried during that period — the (russian 
coalworks at Saarbriick furnishing a large proportion of this 
amount, and not the Bavarian wines alone. The Maximilians- 
bahn was opened in the autumn of 1895. It is 3U English 
miles in length. It started witha capital of 4,400,000 florins, 
with 4 per cent. guaranteed by Government. The original cost of 
line and stations was 2,170,172 florins ; but the total expenditure to 
the end of 1857 was 4,463,865 florins. The passenger and luggage 
traflic for 1856-7 realised 95,307 florins, and the goods 172,583 tlorins. 

Saxe MetsinGen.—The duchy of Meiumyen coutaining 43 square 
Gerwan miles, with a population of 162,700 souls, is in a tourisning 


} state, and owes much to he unremitting activity of the Duke, aud 


to the interest taken by him in ever, toing which relates to tue 
government and the wellare of the country The manufactories 
employ a great number of hands. The small town of Senneberg is 
famous for all sorts of toys and pdpier maché ugures, which are 
extremely gvod, and are exported to all paris of the world, 
particularly to England and America, in very large quantities. 

The coal mines, it is hoped, are now likely to succeed better than 
heretofore. Large sums of money have been expended in working 
them, but the produce was not good burning coal, and the specula- 
tion, either from bad management or want of capital, was by no 
means promising. Fresh enterprise and money are now being 
brought into action, and a better result has been and will yet 
further be obtained. The hills supply iron and copper. 

Metals and coal were exported from the duchy in the years 1855 
and 1856 as follows ;— 


Iron oe oe oe oe worth £960 
Cast-iron .. os oe . » 6,000 
Iron bars .. ee oe 9 18,066 
Fiat iron .. ee ee oe 9 ~— 
Copper... oe .- - »” 

Coal ee oe oe oe ” 2,164 








PercutoribDeE or Iron as A Deoporiser.—The Metropolitan 
Board of Works have advertised for tenders for the supply of per- 
chloride of iron for deodorising purposes during the summer season, 
at the rate of 5,000 gallons per diem, or, if necessary, double that 
quantity. It will be remembered that this deodoriser was recom- 
mended to the board by their chemical referees, Drs. Hofmann and 
Frankland, in the report on a long list of deodorising agents sub- 
mitted to examination. It will also be recollected that they re- 
ported in favour of the perchloride of iron, recommended to their 
notice by Mr. Ellerman. 
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FIELD’S SUPERHEATING APPARATUS. 


Fic. 1 is a transverse view of a superheating apparatus, the inven- 
tion of Mr. Joshua Field, of Lambeth. The illustration shows the 
apparatus lixed in the uptake above the top of the boiler; one half 
is shown in section through the centre of the apparatus, and the 
other half is shown in elevation, with the cover of the steam-box 
removed, in order to show the ends of the tubes. Fig. 2 is a longi- 
tudinal section, and Fig. 3 is a sectional plan, of the ‘same appa- 
ratus. a, a, are the shut-off and safety-valve boxes fixed on the 
face of the boilers; 4, 6, are the steam-boxes, which receive steam 
from the boilers; c, c, are the steam-boxes which receive steam from 
tie superheating tubes d, d. The steam-boxes are united together 
by the side plates e, e, so as to form a rigid combination. f, f; are 
valves for shutting the steam off from the superheating apparatus 
when required; g, g, are throttle-valves placed in the steam-pipe, 


SPRATI’S REVOLVING FIRE-ARMS. 


oy 


PATENT DATED 22ND AvGust, 1859. 

Fic. t represents a side view of a pistol (revolver) furnished with 
the improvements of Captain Henry Spratt, of the Royal Marine 
Barracks, Pivmouth; Fig. 2 is a section through the line a, 8, 
looking: towards the butt end; Fig. 3, a partial horizontal section on 
the line c,d; and Fig. 4, a separate view of the breech-piece. e is 
the additional centre-piece or trunnion which is applied to revolving 
breeches; it is received in the recess /; seen in the side view, Fig. 1, 


and in the cross section, Fig. 2. This, with the ordinary projecting 
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centre g at the opposite end, guides the breech into and sustains it 
in the pistol in position to receive the bolt m. ‘To facilitate the 
withdrawal of the bolt m, a projecting thumb-piece 7 is formed on it 
at the fore end, seen best dotted in Fig. 2, showing in black dotted 
lines the ordinary thumb-piece, while the extension is represented 
at & in dotted lines. A spring /, tixed to the pistol-barrel, is further 
applied, on which the head of the bolt m presses, and prevents it 
dropping back into its socket when the breech is removed. Slight 
pressure on the thumb-piece & releases the bolt m from this spring J, 
in order to replace it in position through the centre of the revolving 
breech. ‘The pall that acts on the ratchet to rotate the breech offers 
ojection to changing the breech-pieces by obstructing their entrance 
into position; to obviate this the nose of the pall p is rounded off on 
one side, as seen in the plan Fig. 3. By thus rounding the nose of 
Pp, the contact of the breech-piece with the rounded side on entering 
throws back the pall, and removes the obstruction that it would 
otherwise otter. 

The detached view, Fig. 4, represents the application of the en- 
closing cap or cover r titted to the breech-piece, to prevent the 
accidental discharge of any of the charges when the nipples are 
capped, T 





This cover r fits tightly on to the cylindrical form of the 
breech-piece, and comes against the back centre-piece e; this effec- 

tually prevents contact. of cap r with the percussion caps, even | 
on receiving any concussion to which it may be liable, thus pre- 


venting the possibility of any of the percussion caps exploding and 
discharging a barrel. 


My 


| porka” character—became wonderfully solicitous for the health and 
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which valves are shut when the superheating apparatus is in use, in 
order to cause the steam to pass in the direction shown by the 
arrows, and are opened when the steam is shut off from the super- 
heating apparatus by the valves ff, so as to allow it to pass straight 
along the pipe into the main steam-pipe A; 7, i, are doors in the 
uptake of the chimney, for the purpose of cleaning the sides of the | 
tubes, and 4, k, are gratings hinged to the uptake to form a platform | 
for the men to stand on; @, /, show additional passages provided for 
the heated gases when it is required to shut the steam out of the 
superheating tubes, which passages are regulated by the damper m, 
so as to shut off the passage through the superheating apparatus, | 
and to open the side passages which are in communication with the | 
chimney. Each separate apparatus is provided with a small safety- 
valve, to prevent the danger of explosion, should any moisture | 
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remain in the apparatus when the valves f, 4 are shut, which 
safety-valve may be made to discharge direct into the waste steam 
chamber of the safety-valve box on the boiler, as shown at 2, or 
into the boiler itself, in which case a much smaller amount of load 
will be required on the valve. Fig. 4 shows in end view and longi- 
tudinal section respectively enlarged views of one group of the 
superheating tubes, with the hole in the centre for withdrawing the 
tubes and the tlange-plate, into which one end of the central tube 
is fixed. Fig. 5 is a transverse view partly in section and partly in 
elevation, of the apparatus when applied below the top of the boiler, 
to keep it out of the way of shot. A double partition is shown on the 
outside at al, a!, inte which the feed-water may be pumped, to raise 
its temperature before it enters the boiler. In this arrangement the 
sides of the flattened tubes may be cleaned through the smoke- doors, 


th 








Easter Howtipays.—The South Kensington Museum, with the 
pictures presented by Mr. Sheepshanks, the pictures of the National 
Gallery, British School (by authority of the director and trustees), 
and the Art Schools for male students, will be opened free every | 
morning and evening from the 9th to the 14th April inclusive. 
Hours—day-time, from 10 till 5; evening, from 7 till 10. 

Prorosep AERIAL VoYAGES FROM AMERICA.—At a recent meet- | 
ing of the Board of Aldermen of Boston, U.S., propositions were re- | 
ceived from the aeronauts, Wise, of Lancaster, Penn., and La | 
Mountain, of ‘Troy, offering to make aerial voyages to Europe, if the | 
city would defray the necessary expense. Mr. Wise wished to start 
from Boston Common on the 4th of next July, and thought the 
expense would be 6,000 dols.; while Mr. La Mountain estimated 
the probable outlay at 4,000 dols., and desired to leave in May or 
June. 

Frexcu Rartways. —It is announced that the railway from 
Boulogne to Calais is shortly to be commenced, and is to be con- | 
cluded as quickly as possible. It is to unite with the Paris and 
Calais Railway at Pont de Briques, in the Pas de Calais. The 
works of the railway from Toulon to Nice have commenced in the 
district of St. Raphael. ‘The number of navvies is increased every 
day, and several houses have been rented at St. Raphael and the | 
neighbourhood to lodge the contractors and clerks attached to the 
railway company. The appearance of St. Raphael has become quite 
changed. Several provision stores have been opened there for the | 
supply of the operatives, and the boats which were lying idle at the 
quay have been hired to convey the materials required for the 
railway. 

Gas iy NeW ZeAcanp, and gas from the brown coal of Auckland, 
is no longer a matter of controversy. It is an undoubted fact; and 
after a trial of more than one kind of coal in Auckland, there can 
be no doubt that, though the Drury coal is not so “ strong” for 
furnace purposes as English-or Australian coal, it is fully equal | 
to the average of both as a gas-yielding coal. To show how 
this experiment has been thus decisively tried in Auckland we 
must hark back over that indefinite space of time—a few months. 
The receipt of one or two small samples of Drury coal led 
to their being forwarded for analysis to Sydney. This analysis 
led to a Sydney capitalist making an otler to establish gas-works for 
this city, provided he could obtain a suitable site. No sooner had 
he made this proposition, than our so-called “ Progress” friends— 
whose movements always partake of the crawfish or the “ porka- | 





wealth of the City :—in the first place, gasworks were poisonous, 
in the next place, gasworks were sure to be so protitable that we 


} 


| ought never to allow “foreigners” to carry away the profits that 


legitimately belong to “ native enterprise.” So Mr. Huntley, of 
Sydney—the least like an adventurer we have met with—was sent | 
back by our Solons to the place from whence he came, and the City 
of Auckland was preserved from being “ poisoned” by gas Un- 
happily for the peace of these Sleepy-Hollow philosophers, the pro- 
prietors of the New Zealander had long been dissatistied with | 
‘Belmont sperms,” “ Price’s patents,” “ Stearines,” and every other | 
kind of composite of tallow, wax, arsenic, and such other compounds, 








as means of providing artificial light. Just about this period, an 
“ unfortunate forty-acre man” and his partner (Messrs. Slater and 
Greenacre) arrived with a locomotive steam-engine, and with pro- 
spectuses of ‘ Bower's Patent National Coal-Gas Apparatus.” The 
plans were examined, and an order for the apparatus sent home. 
In due course it arrived. The works were erected, and, under the 
direction of Mr. Marks, a practical gas-engineer, completed. With 
a very inferior sample of Drury coal, a very superior gas was 
obtained—a gas remarkably clear and white for a first trial, and re- 
markably free from all mephitic odours. Without entering here 
into the respective merits of “ brown” and “ black ” coal—of New 
Zealand (so called) “ lignite” and the (so-called) “ true coal” of Aus- 
tralia and the * Old World,” we may repeat that we have not the least 
doubt as to the valne of our Auckland coal for gas-purposes, 
and that we confidently expect before long to see our coal exported 
to the sister colonies for the manufacture of gas. We have the 


| satisfaction of being able to report that our small experiment has 





cteated quite a ferment in the city; that it has worked marvellous 
conversions; that if our apparatus were of ten times its capacity, 
the proprietors of the New Zealander could make a very handsome 
protit from supplying their neighbours; that suddenly the scales 
have fallen from the eyes of the blind “ progress’ men who 
before sneered at the idea of “gas and gammon” in Auckland; 
and that—even as they have of late become enlightened as to 
the advantages of the Queen-street, Wharf, Custom House-street 
Quay, and “the Intake’—so now they perceive that gas is pre- 
ferable to “ Belmonts” or “ Paratiin.’” Thus the world goes 


| round; thus individual enterprise puts to shame the excess of 


caution of the Solons of every community who fancy themselves 
possessed of all the intellect of that community, but who have 
grave objections to take a single step in advance, if that step 1s 
hkely to involve any present pecuniary  sacritice.—" Bower's 
National Coal-Gas Apparatus” we regard as one of the most 
useful inventions of the day. It combines both simplicity and 
elliciency in a remarkable degree. The mode of feeding the retort, 
by means of a screw, completely divests the manufacture of gas of 
its greatest source of nuisance—the raking-out of the gas-exhausted 
coal, This is now pushed out of the retort by each fresh charge, 
and, being conveyed into a reservoir of water, is at once €X- 
tinguished, so preventing all nuisance from the mephitic fumes to be 
met with in the large works of the great gas companies at home. 
Che “ puritier” works admirably. We do not believe that, in the 
best managed gasworks of the old country, a clearer or purer gas 1S 


| made than is yielded by the Bower's apparatus we have erected here 


in Auckland.” We trust that our example will be followed by other 
establishments where busiuess has to be carried into the “ far 
night,” or that it will lead to a combined effort for the lighting of 
the city. Our experiment—if not the first, the largest, and most 
complete ever tried in New Zealand—has been so satisfactory aud 
successful that it ought to remove all fear of the manufacture of 
gas creating a nuisance or being prejudicial to health; while, as a 
question of economy and public security, the experience of the 
whole civilised world has long since proved the inestimable 
ey of gas over every other available artificial light. —New 
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TO CORRESPONDENTS. 


#,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, d&c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
veaders will agree with us, should be excluded as much as possible from this 
column. 

P. 1.—500 deg. to 700 deg. is a common temperature. 

W. and R.— The report named in your note has not reached us. . 

MartTiIn.— We do not know of any work treating the subject solely ; it is possible 
Mr. Thomson, in Market-street, may have one, or be able to tell you if one 

There is a very excellent chapter on the subject, with illustrations, in 

The Agricultural 


exist, 
Musprat’s “‘ Chemistry, as applied to the Arts, dc, de.” 
qeeting is to be held at Canterbury, we believe. 

A. G. (Switzerland),—7ke address of Mr. Judkins, the patentee of the sewing 
machine, is Ludgate-street, London, There is another patentee, Mr. Thomas, 
of whose address, however, we are ignorant, We believe these two machines 
are «at present considered the best. 





HEIGHT OF CHIMNEYS. 
(To the Editor of The Engineer.) 
Sir,--Having but just noticed the letter of your correspondent signed 
*« Isle of Man,” in your last number, I am unable to give a more lengthened 
reply to the inquiry which he has addressed to me—namely, as to the requi- 
site height of a chimney, for the several quantities of air passing to the fur- 
nace, &c, It must be observed that it is not the height of the chimney that 
regulates the draught, but the quantity of heat it has to carry away; the 
heat, not the height, being the cause and measure of the draught. 

With reference to the required height of?chimneys, as a scientific inquiry, 
your correspondent will find the subject duly considered in Ure'’s ‘* Dictionary 
of Arts,” under the head ** Chimney.” As to practice, I have only then to 
observe, that the proper height will be determined by the amount of heat 
generated in the furnace, assuming that the required internal areas for the 
admission of air are satisfied, as your correspondent has quoted them, The 
mere height may then be reduced as the extent or perfection with which 
combustion is affected. 

It is the great deficiency in this respect which involves the necessity of 
those tall chimneys which disfigure our manufacturing towns, and from 
which the continued discharge of black carbonaceous smoke is visible. 

In marine boilers, where a limit of 39 ft. to 50 ft. is all that can be effected, 
there will generally be a defect of draught. 

In such cases the only remedy is the producing an artificial one by the 
steam jet in the chimney. In the case of the chimney erected by Mr. 
Dewrance for the Liverpool and Manchester Railway, and for engines of 
100 horse-power, the height was but 50 ft., and which was amply sufficient 
—the combustion being perfect, and no discharge of smoke. In the same 
neighbourhood, however, at the water-works, the draught was insufficient, 
though with a chimney of 150 ft. high, and engines of the same power. 
Such was the nuisance in the neighbourhood, that the sanitary committee 
were compelled to prosecute the parties. Your correspondent will therefore 
sce that the mere height of a chimney is but a secondary point in the cal- 
culation. ". Wye WILLIAMS. 

Liverpool, April 4th, 1860. 


INDIAN PATENTS. 
(To the Editor of The Engineer.) 

Sir,—By advices received from Calcutta, I have been directed to draw the 
attention of patentees and patent agents to the following Clause XX. of Act 
XV., 1859, of the Indian Legislative Council, which was first promulgated in 
the Government Gazette on June Ist, 1859, ; 

The importance of the subject commends itself especially to your 
immediate notice, on behalf of those patentees for the United Kingdom 
whose interests have not been secured by patent in India. 


ir, 
Yours obediently, 
CHARLES Pope WILTSIIIRE. 

Indian Patent Agency, 3, Chapel-place, 

Poultry, London, March 26th, 1860. 

“ XX. Ifan inventor, who, prior to the time of applying for leave to file a 
specification of an invention under this Act, shall have obtained her 
Majesty’s letters patent for the exclusive use of such invention in the 
United Kingdom or any part thereof, shall, within twelve calendar months 
from the passing of this Act, or within twelve calendar months from the 
date of such letters patent, petition the Governor-general of India in Council 
for leave to file a specification of such invention (which petition shall be in 
writing in the form or to the effect mentioned in the schedule), the invention 
shall be deemed a new invention within the meaning of this Act, if it was 
not publicly known or used in India at or before the date of the petition for 
such letters patent, notwithstanding it may have been publicly known or 
used in some part of the United Kingdom or in India before the time of his 
petitioning, under this Act, for leave to file the specification ; Provided the 
petition for leave to file the specification shall state that such letters patent 
have been granted, and shall also state the date thereof and the term during 
which the same are to continue in force ; Provided also, that an exclusive 
privilege, obtained under the provisions of this Act by an inventor who has 
obtained her Majesty’s letters patent for the exclusive use of such invention, 
shall cease to have effect, if such letters patent be revoked or cancelled ; and 
that no such exclusive privilege shall extend beyond the term granted by 
such letters patent unless the same shall be renewed, in which case the 
exclusive privilege may be renewed under this Act for the extended term or 
any part thereof.” 





MEETINGS NEXT WEEK. 
IxstitcTION OF CiviL ENGINERRS.—Tuesday, April 10th.—There will be 
no meeting, it being Easter Tuesday. 
Society or ARTS.—Wednesday, April 11th, at 8 p.m. : “ On Stoneware,’ 

by Mr. Edwin Goddard. a 

TuE ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d. 
rearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 

Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence, The line averages nine words ; 
blocks are charged the same rate for the space they fill, All single advertise 
ments from the country must be accompanied by stamps in payment. 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD LuxToN; all other letters and 
communications to be addressed to the Editor of THR ENGINERR, 163, Strand, 
W C., London, 
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EXPORTS OF LOCOMOTIVES AND MACHINERY. 


PropucTiIve machinery may be divided into two classes 
the most important of which is, doubtless, that devoted to 
the manufacture of fabrics, and various articles other than 
machinery itself. The other class, including engineers’ 
tools, foundry apparatus, steam and other forge hammers, 
&c,, is of the kind which may be applied to its own repro- 
duction. Steam engines, water-wheels, and prime-movers 
generally, may, of course, be employed in working either or 
both these classes. Foreign nations, influenced by the 
example of Great Britain, soon learned to employ for them- 
selves machinery similar to that by which we produced 
cottons, cloths, and other great manufactured staples. Had 
we prohibited the export of machinery it would have made 
no difference. Seventy years ago, one Samuel Slater 
stealthily collected drawings of nearly all the machinery 
in Messrs. Strutt’s mill, at Belper, where he had learned 
cotton-spinning, and with these drawings he embarked to 
America, where he established the cotton manufacture at 
Pawtucket. This industry was rapidly taken up also on 
the Continent, and the traveller cannot now enter a civilised 
state in which it does not exist. Russia, even, boasts 





seventy large cotton mills, one of which runs no less than 
100,000 spindles. When railways had begun to be made 
in other countries, English rails and English locomotives 
and carriages were in great request, and vast quantities 
of railway iron are still sent from Wales all over the 
world, But locomotives and carriages required work- 
men and machinery to keep them in repair, and it 
was not long before the discovery was made by 
our customers that the skill and plant requisite for 
repairing was equally applicable to the reproduction 
of machinery. Whereas we once did a_ thriving 
trade with continental railway companies, and supported 
an army of brokers and go-betweens by virtue of fat com- 
missions, our foreign friends have learned our craft, and 
have now no difficulty in turning out for themselves a 
great part of all the machinery they require. Of the 
2,624 locomotives reported as in use on the railways of 
France, at the beginning of 1858, no less than 2,521 were 
of French make. At the same time 2,277 of the 2,850 
locomotives in use on the railways of Germany were of 
German manufacture, 301 only being of English make, 
besides 190 Belgian, 60 American, and 22 French-built 
engines. Of the machinery employed upon the Russian 
railways a large part has been made in and near St. Peters- 
burg, the former firm of Harrison, Winans, and Eastwick, 
having made some 200 engines for the Moscow line, whilst 
the Grand Russian Railway Company, before their pur- 
chase of the extensive foundry of the Duke of Leuchten- 
berg, had ordered 100 locomotives from that nobleman. A 
recent Russian order for 60 locomotives, for which, we 
believe, one of our great Newcastle firms had tendered, 
was carried off by the proprietors of a factory at Genoa. 
The continental mechanical engineers have supplied them- 
selves with all our best tools—the machinery by which 
machinery is made—and with their cheap labour, and the 
interposition of duties, freights, and commissions, they can 
naturally exclude us from their own markets, and, not un- 
frequently, they are enabled to compete successfully 
against us in countries equally accessible to themselves 
and to us. In Austria there is an extensive locomotive 
factory at Vienna owned by the Government, and con- 
ducted by Mr. John Haswell, where every kind of railway 
machinery is produced. We are told that a first-class 
locomotive can be made in Vienna for £500 less than a 
similar engine could be sent there from Newcastle or 
Manchester. Another good-sized factory is in operation at 
Wiener Neustadt, 29 miles south-west of Vienna. In 
Prussia, Borsig’s factory at Berlin ranks among the largest 
in the world, and has turned out, since it was established, 
nearly 1,200 locomotives. M.  Wodéhlert’s locomotive 
works, also in Berlin, produce a considerable amount of 
railway machinery. M. Maffei has a locomotive factory at 
Hirschau, near Munich. In Wartemberg there are very 
extensive works of good repute at Esslingen, where, be- 
sides large quantities of other machinery, tifty locomotives 
are made yearly. Messrs. Escher, Weiss, and Co., at Zurich, 
are extensively engaged in the manufacture of machinery, 
including locomotives. ‘The workshops of Belgium, in- 
cluding the great factory at Seraing, are celebrated even in 
England, whence, as with the majority of the establish- 
ments already named, the engineering talent by which 
they have been started and worked has been mainly de- 
rived. As is well known, there are numerous and exten- 
sive locomotive factories in France. Cail, of Paris, whose 
works now comprise those formerly carried on by Cavé, 
has made nearly 800 locomotives ; and Gouin, also of Paris, 
has executed a great deal of locomotive and other railway 
work. Messrs. André, Koechlin, and Co., of Mulhouse, 
have turned off as many as 98 locomotives in a single year. 
Schneider and Co., at Creusot, Buddicom at Rouen, Parent 
and Schaken, at Ouillens, near Lyons, the Graffenstadten 
Company, near Strasbourg, and others in France, also 
manufacture locomotives and other machinery to a very 
large extent. The Americans began to make locomotives 
as soon as our constructors began to export locomotives to 
them ; and in 1840 we actually had a number of American 
engines running on the Birmingham and Gloucester line, 
A considerable number of American locomotives found their 
way also to Austria, and to other parts of the Continent ; 
and to this day engines from the same makers are shipped 
to Egypt, Brazil, and Chili. The majority of all the loco- 
motives employed on the railways of Canada have been 
made also in the United States. 

The reduction in the French tariff on English and Bel- 
gian coal is likely to increase still further the manufacture 
of machinery in France. At present, Russia forms one of 
the best markets for English machine makers, and that 
country is, indeed, likely to purchase largely from us for a 
long time tocome. ‘The Americans find good customers 
also in Russia, and nearly all the machinery in the Govern- 
ment works at Cronstadt was made in the United States. 
There is a strong disposition on the part of the Russians to 
establish extensive manufactures upon Russian soil, and 
were it not for the scarcity of fuel they would soon learn 
to supply themselves with a large number of commodities 
which they now purchase from us. Extensive coal deposits 
are believed to exist in some parts of Russia, in the valley 
of the lower Don especially, and when these are opened by 
the great system of railways now in course of construction in 
that country it is probable that the production of the 
Russian engineering works will be greatly increased. 

It is not possible, however, even with the greatest pro- 
gress among foreign nations, that they will ever be inde- 
pendent of English manufacturers. We may cease, 
in some cases, to export steam engines, locomotives, and 
various other kinds of machinery, but the increased de- 
mand which will arise for other classes of goods, with which 
a growing commerce will be conducted on our part, will 
give employment to English workshops in the production 
of additional machinery to be used at home in the manu- 
facture of these goods. Hardly one steam engine, loco- 
motive, loom, or other article of heavy machinery, has 
been exported for many years from England to the United 
States, but, with the exception of India, the United States 
now take more goods from us, of various kinds, than any 
other nation, and the machinery made and worked in 
England, in the production of these goods, probably ex- 
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ceeds in value our whole annual exports of machinery. 
With our 32,500,000 of cotton spindles at work, we are 
increasing this already enormous number at the rate of 
45,000 spindles a week, or 2,300,000 a year ; this yearly 
Increase alone being more than five times greater than 
the whole number of spindles running at Lowell, the 
“ Cottonopolis” of America, and at least one-half more 
than the whole number of cotton spindles running in 
Russia. The same tendency exists in every other branch 
of manufactures, and in many countries, indeed, the com- 
mencement of machine-making on a large scale is attended 
by increased importations of machinery from Great Britain, 





THE TYPE-PRINTING TELEGRAPH. 

No one who witnessed the first wonders of the telegraph 
would ever have dreamed that even that instrument would 
sometime be found too slow. Its speed appeared to be 
that of thought itself. No sooner was the electric contact 
made than the quivering needle, hundreds of miles away, 
responded to the touch, before, indeed, the finger had been 
raised from the magic key. Wonderful, however, as the 
electric transmission was—swift, indeed, as the lightning 
to which the new agency was akin—it could only be made 
intelligible by a complicated code of symbols, all founded 
on one or two primary movements, and differing only in 
their number and combination, The letters of the alphabet 
and the numerals, underlying as they do all the forms of 
expressed speech, compel the adoption of many arbitrary 
combinations of primary movements, with an appreciable 
and visible intermission between them; and if these move- 
ments be the deflections respectively of a needle to the 
right and to the left, or those by which successive dots and 
dashes are embossed by pressure, or imprinted by chemical 
decomposition, on a paper tape, it may require, on the 
average, a couple of dozen or more distinct electrie palpi- 
tations to express a single word. ‘The Morse code of 
signals, to the adoption of which modern telegraphic prac- 
tice has been so long tending, requires, we believe, an 
average of six electric waves for the transmission of a 
single letter, and a volume of Shakespeare or the Bible 
would give an average of five letters for each word ; so 
that a message of twenty words would require, upon the 
“dot and dash” system, an amount of time sufficient for 
the transmission of 600 distinct electric waves, and this, 
too, would be about the least time in which the same mes- 
sage could be sent by the needle telegraph. 

Under this kind of arithmetical analysis, the move- 
ments of the telegraph do not appear to be so rapid as 
would, at first sight, be supposed. When we consider how 
many people may wish to be communicating at the same 
time through the same wires, and how prolix many of 
their messages are likely to be, even under the constric- 
tion of a tariff of so much per word, the telegraph begins 
to seem almost slow; for the impatient sender of a 
message from London to Liverpool may, from the inability 
of the telegraph to send everybody’s messages at once, 
be compelled to wait very possibly a couple of hours 
before the receipt of his correspondent’s reply can assure 
him of the safe delivery of his despatch, 

Upon submarine lines there are additional, and very 
perplexing, causes of delay. Precisely like a long steam- 
pipe, or, which is a better comparison, like the old air- 
trunks of the atmospheric railway, the submarine cable 
requires a certain—sometimes, indeed, a very uncertain— 
period for charging and discharging it with electricity. 
Like the expansion of steam in a very long steam-pipe, a 
part of the voltaic charge directed through the cable 
becomes fixed, or stored up, and in either case inoperative, 
until a continuation of the charging process has effected 
the passage of a “current” of electricity throughout the 
whole length of the cable. And when the signal con- 
veyed by this current is recorded, a certain space of time is 
requisite for the ebb of the electric tide in the cable, or for 
the conversion of what is called the “ static charge ” into 
“ dynamic electricity.” This retardation is such that, no 
long submarine lines, it is difficult to transmit more than 
two or three words a minute; and on the Atlantic line one 
word a minute was, we believe, the average rate of working 
as long as it was possible to work at all. 

Our readers will recollect that, more than a year ago, 
we gave a description of a type-printing telegraph, which 
was afterwards exhibited at the Society of Arts. Because 
this instrument recorded the messages sent through it 
in plain Roman characters, and because, for this reason, it 
was called the “ type-printing telegraph,” there were 
many, including even some electricians, who were led 
to suppose that the type-printing capabilities of the 
instrument were the only ones to distinguish it from 
others. This, however, although the most obvious feature 
to the ordinary observer, was of the least importance 
among those by which the instrument was distinguished 
from others. For whereas in the Morse instrument an 
average of six electric waves, cach wave being the result of 
two currents, are necessary for the record of each symbol 
corresponding to a letter of the alphabet, the type-printing 
instrument is able not only to record a distinctly-printed 
Roman capital at each electric wave, but at each current of 
each wave in working through a submarine cable. Theo- 
retically, therefore, the speed of the printing instrument, 
which completes each and every letter in one and the same 
space of time, would be twelve times faster than that of the 
indenting or decomposing process by which the Morse in- 
strument records a message ; and it is, we believe, practically 
easy to work the former at twice the speed of the latter on 
land lines, and at from three to five times the speed on 
submarine lines. 

In the printing instrument the transmitting and record- 
ing apparatus at each station are combined in one. Keys 
resembling those of a piano are provided, one for each 
character—whether letter or numeral—to be transmitted, 
and the key corresponding to any character is pressed, in 
operating, just as would be the key corresponding to any 
note in a piano of any number of octaves. A revolving 
type-wheel is kept going whilst a message is being sent or 
received, and the pressure upon a particular key, by a 
simple connection, causes an electric contact to be made at 
a point corresponding to that key under the type-wheel. 
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The arrangement by which the type-wheel of the distant 
or receiving instrument is made to move synchronously 
with that of the transmitting instrument, and to record the 
particular character transmitted, whilst the type-wheel of 
that instrament was making the necessary contact for 
transmitting it, is very simple, and as a philosophical con- 
trivance is indeed beautiful, The type-wheels of both in- 
struments being put in motion by weights, acting through 
trains of clockwork, are made to revolve at a regulated 
speed by the interposition of an escapement acting on a 
vibrating spring, or metallic bar, of a definite length, which 
cannot be vibrated beyond a certain fixed rate without 
breaking the machinery. ‘his vibrating spring serves the 
same purpose as the pendulum of a clock, although it 
vibrates many thousand times a minute; and at the unvary- 
ing rate at which it moves it sounds a definite note, by 
which the speed of the instrument can always be told by 
an experienced operator, The instruments at both stations 
being adjusted, the escapement and vibrating bar will not 
allow them to run faster than the prescribed speed, whilst 
the gravity of the weights prevents the speed from falling 
off. But as, even with this arrangement, an almost infini- 
tesimal difference of speed might exist between the rates 
respectively of the two instruments, which difference, if it 
existed, would accumulate in time to a positive error, a very 
simple contrivance is made to confirm the speed of the type- 
wheel at each revolution, the wheel revolving at perhaps 
50 revolutions a minute on submarine, and 110 revolutions 
on land lines. If the rates respectively of the two instru- 
ments vary, either to a slight or to a considerable extent, 
this part of the instrument corrects and equalises the rate, 
repeating the process of confirmation and correction from 
50 to 110 times a minute. It is as if a ship’s chronometer 
were corrected, and its rate confirmed, to Greenwich mean 
time, 50 or 100 times every minute; for the receiving in- 
strument whose rate is thus confirmed may be 2,000 miles 
from the transmitting instrument which controls it. 

We have thus partially described two of the most charac- 
teristic features of the printing instrument, and we must 
refer such of our readers as may wish to examine it further 
to THE ENGINEER of 17th December, 1858 (vol. vi., page 
466). The mechanism by which the signals are printed in 
plain type is very simple, but this process of printing is, 
as has been said, not so much the object of this instrument 
as the means by which it is enabled to utilise the rising 
and the falling inflection of each electric wave transmitted, 
and to make each inflection serve the purpose of a distinct 
signal, 

During the last two or three months, an extensive series 
of experiments have been made, on account of the Govern- 
ment, upon various telegraphic instruments, working 
through a coil of cable at the East India Docks. The 
cable contained six separately insulated wires, which, by 
alternate connections at their ends, gave a length of con- 
ductor of 462 miles. Although the needle instrument was 
properly represented, the principal object of the experi- 
ments was to test the Morse, the Henley, and the printing 
instruments, which are those chiefly relied on for long 
submarine lines. We are not able to give any authoritative 
statement of the results obtained in these trials, but we 
learn that the various relays, tested in working the Morse 
instrument, gave about the same rate of speed each, which 
was to have been expected, as they are all made on sub- 
stantially the same principle. The rate of the Morse in- 
strument, working through 462 miles of wire, was under 
250 dots a minute; but when working actual messages, 
this had to be reduced about one-half, thus giving about 
five words a minute, although it is thought that six could 
have been obtained by means of certain alterations. The 
actual rate of transmission was only about 42 waves per 
minute, with the printing instrument, against 120 for the 
Morse ; but the great fact, that with the printing instrament 
one wave gives two complete letters instead of one dot, 
which may be but the one-sixth part of a letter, at once 
secured, what was the practical result, the transmission of 
17 words per minute. And whereas with the Morse in- 
strument three months’ tuition are required to enable an 
operator to work it properly, messages may be accurately 
sent and as accurately received on the printing instru- 
ment by those who have never before seen a telegraphic 
instrument, 

The late trials have done much, we think, to attract the 
attention of telegraph engineers and the public to a neces- 
sary improvement in telegraphing, and although there are 
many and influential interests embarked in the present 
system, and which are naturally opposed to that under 
notice, the general adoption of the single wave printing 
system seems to be, at the most, but a question of time. 


THE ROYAL ACADEMY. 


THE spirit of reform seems at last fairly to have obtained 
a footing within the Academy. A meeting was last week 
held for the special purpose of considering the Academical 
Reform Bill, which was advocated by nearly all the 
eloquence and enthusiasm the Academy can command. All 
the young men of genius are reported to be on the side of 
a large and liberal reform that shall bring all true artists 
within the pale of the Academy, and make it a truly 
national institution. A very feeble opposition was raised 
to this proposal by the small exclusionist party, and almost 
entirely on narrow personal grounds. Their chief argu- 
ments are reported to have been—increase the number of 
the Associates and you lower the value of every existing 
Associate’s rank, and diminish his chance of ever becoming 
an Academician; you by so much prevent the present 
Academicians increasing their own pensions. ‘The schools 
were of course cried up—their disinteresteduess and success. 
The meeting, however, arrived at no conclusion, partially 
because the Secretary and Treasurer were both unavoidably 
absent, and the discussion was adjourned till Tuesday next. 

We cannot bring ourselves to believe that any such 
narrow and even pecuniary considerations will be allowed 
to stand in the way of the needed reforms. ‘To degrade 
our highest art association into a mere pension society for 
needy persons amongst its members, would be to degrade it 
irretrievably in the estimation of the community, and 





Virtually to depose it from the great purposes of its mission. 
We do not say a word against pensions for those who need 
them; far from it. But the great object of our highest 
art association is something more important, and more in 
accordance with the divinity of art, than the adminis- 
tration of a pension fund. 

In a question of this nature all merely personal conside- 
rations must give way. Art is our highest teacher, and on 
all hands its lessons of refinement and subjective develop- 
ment are needed. Without such teaching, the wealth that 
is everywhere accumulating around us will but swell a 
barbaric splendour and degrade those whom it ought to 
refine. Incidentally it has a lower mission to accomplish— 
to give to industry its most attractive forms, and thus secure 
labour against degradation and the chances of being super- 
seded. 

We have both truths acknowledged in the metropolis of 
industry at this hour, when the project for lifting art on to 
vantage ground for the accomplishment of these purposes 
is now under discussion. It is not, then, for our Royal 
Academy of Arts, with such a mission before it, and with 
such proofs that the mission must, in some way and by 
some agency, be accomplished, to shut itself up to the mere 
administration of a pension fund, 

The Academicians will do well to remember, in the settle- 
ment of this question, that they are the representatives of 
the nation in matters of art, and act, not for themselves, 
but in their representative capacity. It cannot be denied 
that in this aspect of their character they have fallen far 
behind the day, and need putting once more ahead of the 
community in their corporate capacity. Artists have mul- 
tiplied, the patrons of art have vastly increased, the great 
purposes of art have been gradually developing, and now 
we want the Academy putting on a footing to embrace 
all that is werthy in the guild of artists, and to pro- 
mote all that is germane to the vocation of art. To 
neglect the opportunity would be an act of suicide, and 
a practical abdication of the highest functions of its position. 
Such a proof of servility must lead to the establishment of 
other agencies more effectual for the purpose, and to the 
ultimate oblivion of a body thus proving itself recreant to 
its highest duties, This, however, is impossible. There 
are too many men within the Academy that take broad 
and healthy views of its position and opportunities, to do 
anything so narrow and mischievous as to forget public 
duty in the contemplation of personal interests. The way 
will certainly be discovered to maintain the prestige of the 
Academy, but to put it in sympathy with the great body 
of artists, and to secure its being representative of all the 
country possesses that is noblest and best in art. 


AMERICAN STREET RAILWAYS. 


THE following article, upon the cost, profits, and manage- 
ment of city railways—which are now so rapidly superseding 
ordinary omnibuses in every city in the United States— 
appears in the New York Times :— 

Before the bills for a new batch of city railroads shall become 
laws, we desire to present a view of such roads as we already have, 
by way of explaining the eagerness manifested for new grants, and 
to show what will be the certain result when they are obtained. 

We have in operation in the city four street roads, in the Eighth, 
Sixth, Third, and Second Avenues. We exclude the Fourth-avenue 
road, as this is only a portion of the New York and Harlem Railroad, 
and makes no report separate from that road. The cost, and earnings, 
and dividends of these four roads for the past year, according to 
statements sworn to by their respective otlicers, were as follow :— 





Name of Length Cost Dividend 
Road. of o Cost Gross Net per 
Avenue. Road. Road, per Mile. Earnings. Earnings. Cent. 
Dols. Dols. Dols. 
Sth .. 5 .. 769,550 .. «» 479,498 - 
6th .. 4. .. 877,336 -» 323,956 oe 12 
3rd. 8. 1,564,098 eo 542,198 .. - 10 
2nd .. 8 995,367 .. 124,421 .. 262,166 .. 8 








Total. .25 1,607,819 


The above statement shows that the gross earnings of our city 
roads the past year equalled 40 per cent. of their nominal cost, while 
their net earnings equalled 15} per cent. of their nominal cost. The 
dividends paid averaged 1v per cent. 

By this showing it will be seen that our city railroads are certainly 
thriving enterprises ; but, in order to show more fully the degree of 
their success, we propuse to analyse the items that go to make up 
their immense nominal cost. 

For this purpose we are compelled to go back to the returns of 
1856 to obtain the requisite data. Since that time the railroad 
companies have taken such good care to muddle their returns that 
no intelligible idea can be formed of the cost of the several items 
that go to make up their aggregate costs. In that year the railroad 
commission, then in existence, obtained from the companies detailed 
statements, an abstract of which we subjoin :— 


Cost of No. of Cost of 


4,206,351 693,177 658,167 10 


Cost of RI. 




















Name of road, No, of “s oa > ee 
Avenue. Length. Cars, ya Horses. Horses. — 
61 45,800 471 207,124 
08 61,101 354 106,915 
71 50,000 529 40,000 
53 43,500 3638 40,000 
Totals .... 22°39 2838 203,401 9722 454,039 
Total cost of Cost per mile Cost per mile Total 
Avenue Track, &c. of Track. of all Items, Cost. 
Dols. Dols. Dols. 
475,000 ee ‘ 164,000 oe 808,424 
° 555,012 $e ° 213,989 ee 855,957 
. 1,000,000 ts 105,000 e- 1,170,000 
764,664 ee ° 109,374 « 903,364 
Totals .... 2,794,676 22,100 163,300 3,737,745 


Since 1856 the cost of the roads has increased 468,606 dols., oT 
about 12 per cent. The mileage in the same time has increased 
very nearly in a similar ratio, so that the statements for that year 
will serve our purpose equally well as if we had full statistics for 
the present one. 

The first question that will naturally be asked in looking over 
this statement will be, ‘“* How is it possible that the tracks of our 
city railroads can cost all the way from ¢ 
per mile, and averaging 122,100 dols. per mile?” As the roads 
never cost this sum, of course we cannot give a direct answer; but 
without even a smattering of engineering, we can tell pretty nearly 
what it should cost to lay the track of a railroad through our streets. 

In the first place, the grade of the streets is in all cases adopted ; 
there is consequently no graduation, nor masonry, nor bridging to be 
done. What goes under these heads in the reports of the several 
companies is simply a narrow trench dug in the pavement, in which 
a longitudinal sill is laid for the support of the iron rail. The cost 
of digging these trenches and laying the rails, the cost of the rails, 











and all the other items necessary for a mile of double track city road, 
we estimate as follows: — 


Digging the trench and laying the track * om « 1,500 dols, 
200 tous of rails permile .. .. .. 1. oe + «+» 10,000 ,, 
160,000 ft. of lumber, B. M. permile .. .. .. .. 3,000 ,, 
Chairs and spikes per mile co 08 ee oe oe oe 500 ,, 





Total cost of a mile of double track oo oo co 36,000 ,, 

This is a sufficient estimate per mile for any of our city roads: 
but to be entirely on the safe side we will add one-third to the 
estimate, and place their cost at 20,000 dols. per mile—a sum which 
any railroad man of any experience will say is excessive. We 
aftirm that for a much less sum a much better road than any we 
have in the city can be constructed. 

Let us see where this estimate would place the cost of our city 
roads; and for this purpose we adopt the value placed upon all the 
other items of construction by the companies themselves, although 
the cost of these is undoubtedly greatly exaggerated, for the same 
reason as is that of theirtracks. In making up this estimate we 
take the statements of the companies for 1856. 


Cost of Cost or other Total 
Track at Items at the Cost 
Length 20,000 dols. Estimates of of 
of Road. per Mile. the Companies. Roads, 
Dols. Dols. Dols, 


. 97,800 .. 333,494 .. 431,994 
-- 80,000 .. 300.935 .. 380,945 
- 120,000 .. 170,000 .. 290,000 
- 160,000 .. 138,704 .. 208,704 


Eighth-avenue.. .. 489 
Sixth-avenue .. .. 4°00 
Third-avenue .. .. 6°00 
Second-avenue +» 800 








Totals .. .. 2289 457,800 943,173 1,400,873 


If we deduct the actual from the nominal cost of our city railroads, 
we shall tind the excess of the latter, on the protit growing out of 
the construction of these four roads, to exceed 100,000 dols. per mile! 
—all bringing returns to the pockets of their owners at the rate of 
10 per cent. and 12 per cent. on the nominal cost! 

‘o illustrate this matter a little further, we would state that the 
track of the Third-avenue railroad, for instance, according to the 
sworn statement of its officers, laid down on the grade of our streets 
without a foot of grading, or masonry, or bridging, has cost more 
than five times as much as the New York Central Railroad with its 
double track, masonry, and bridges; nearly four times as much as 
the Erie with its miles of bridges, with its vast works of every 
description; and more than three times as much as the Hudson 
River road. The total cost of this road, with its double track, its 
numerous tunnels, with a continuous side-wall almost all the way to 
Albany, and with its numerous bridges, and a complete and ex- 
pensive equipment, is 78,060 dols. per mile—not one half the cost 
per mile of laying down two parallel rails in a graded street of New 
York! The Sixth-avenue road comes hard upon the Third, the 
cost of the track of this being 138,750 dols. per mile!—twice as 
great as that of the whole cost of the Hudson River road, including 
equipment. 

By what process is such a result obtained? <A very simple one. 
Messrs. Smith, Jones, and their associates get a grant to construct a 
street road, with a privilege of exacting fares at the rate of five 
cents per head. A party of the associates agree to construct the 
road in gross sum for so much stock, and so many bonds—agreeing, 
it is altogether probable, that the profits so paid shall be divided 
among such of the associates as furnish the money. It is plain to 
see that, in such cases, it is for the interest of all parties to make 
the road cost as much as possible, as a means of increasing the 
securities coming to each. In this way 20,000 dols. is swelled to 
150,000 dols. or 200,000 dols., all of which is bringing into the 
pockets of the lucky holders 10 or 15 per cent. 

The gross earnings of the four roads the past year were 
1,607,818 dols.; net, 658,167 dols. Let us see what was the rate per 
cent. of these vast sums on the actual cost of the roads, taking our 
estimate of 20,000 dols, per mile for track, and accepting the cost of 
the other items according to the valuation of the company, which 
are very likely from 33 to 50 per cent. above the actual cost, and 
adding the increased cost of items other than the track, 210,975 dols., 
and the actual cost of additional track at 20,000 dols. per mile 
since 1856 :— 


Cost of Cost of other 
Track at Items accord- ‘ste 
20,000 dols. ing to Estimate Totals. 


per Mile. of Companies, 
Dols Dols. Dols. 
Eighth-avenue .. 100,000 ar 295,550 ne 395,550 
Sixth-avenue .. 80,000 322,945 oe 412,945 


Third-avenue 160,000 > 306,467 .. 466,467 
Second-avenue .. 160,000 os 230,173 oe 390,173 
500,000 1,155,135 1,655,135 


Now, we affirm, and we do not believe there is a single person 
who may read this article who will not agree with us, that the an- 
nual gross earnings of the city railroads exceed their cost, and that 
their annual net earnings equal 40 per cent. of their cost! Here, 
then, is a placer exceeding any ever yet opened in California. Here 
is an actual profit shown on the four lines of some 2,500,000 dols., 
taking the estimate of the companies themselves, for everything ex- 
cepting track. But, putting a fair valuation on the cost of their 
prope:ty, the protits on the four roads would go up to very near 
3,000,000 dols., bringing to the holders of their securities more than 
300,000 dols per annum on what never cost them a penny! Canany 
one wonder at the scramble at Albany for new grants, when the 
same thing will be done over again, with additions and improvements 
upon the original models? Such schemesas these can hardly help going 
through the Legislature, and through our city councils, with a rush. 
Friends will crowd to their support by thousands, in the hope of 
being taken into the ring. It is one of those cases where war 
supports war. Our citizens are the victims, without the capacity or 
power of resistance. The new lines will be granted. They will be 
made, as all other grants have been made, the mere instruments of 
public plunder. We have no hope of escape except through the 
interposition of our courts of justice. 

The city railroad is as much an improvement, almost, upon the 
former mode of city locomotion as were railroads over the old 
highway. Such an improvement should have been the means of 
promoting the public welfare and comfort, instead of being seized 
upon and monopolised asa means of public oppression. The builders 
of street railroads are not inventors, and take nothing by virtue of 
any merit in themselves; they deserve nothing but a fair return 
upon their capital. But they have a rope around our necks. We 
must travel in the dirty and uncomfortable cars, and pay exorbitant 
rates to swell the pockets of a set of sharpers! 

Iron TRADE or Sovran Wates.—In the iron trade of South 
Wales (says Mr. Griffiths’ “ Circular’), a shade of improvement 18 
reported. Three weeks ago we ventured to hint that the deprecia- 
tion of the quality of the iron in this district accounted for the pre- 
sent dulness of the trade. Mr. S. V. Rogers, author of “ tron 
Metallurgy,” who has had long experience in the Welsh trade, in & 
letter to the Mining Journal of this day, confirms our remarks in the 
following terms :— The great demand for rails has absorbed nearly 
all the attention of the Welsh ironmasters; and, from the leverage 
of railway directors and their engineers (who continually are crying 
out for cheap iron), those masters have to a very large extent been 
compelled in a manner to resort to all sorts of contrivances, In order 
to meet the wishes of those customers, and consequently the quality 
of iron has been sacrificed for the production of quantity. He adds 
with much justice—“ I have been told by several of the Welsh iron- 
masters that, were they to make rails of ever so good a quality, they 
should not be able to realise a single shilling per ton more for them 
than they do at present; if this be true, then all those rail companies 
who are so enamoured with the Houndsditch and Petticoat-lane 
system of trading should be strictly and severely called to eons 
for the accidents we so frequently read of in newspapers, by st 
both life and property are sacrificed, and that often in consequence 
the inferior qualities of iron employed in the construction of railway 
contrivances,” 
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SCOTTISH MATTERS. 


Mr. T. THoRBURN, in his report on the Scotch iron trade for the 
uarter ending the 31st of last month, commences by referring to 
the late strike, with respect to which he says:— Of the 125 
furnaces in blast in January last, 80 were stopped for fully five weeks, 
owing to the strike among the colliers and miners at the Govan 
works. The production has been in consequence diminished 75,000 
tons. The export of pig iron was retarded by political possibilities 
and the scarcity of tonnage, but, combined with the local consump- 
tion, the total quantity absorbed in the quarter just closing amounts 
to 202,000 tons—the make in the same period being only 170,000 
tons; the stock has thus been reduced 32,000 tons, and is now 298,000 
tons lying in warehouse-keepers’ and makers* stores. The per- 
plexities which beset the settlement of Indian affairs at the opening 
of the year caused declining prices, and as low as 55s, 6d. was 
accepted for mixed numbers. But the “strike” and damping of the 
furnaces, coupled with that great event of commercial and financial 
importance—the unexpected commercial treaty with France, and 
the adoption by that country of the principles of free trade—gave a 
stimulus to the market, and extensive operations were entered into 
at from 56s. 6d. to 61s. 6d. per ton before the 4th of last month. 
The hopeful anticipations which arose on the appearance of the 
Imperial programme were, however, neutralised by the dis- 
trust and uncertainty excited by the annexation of the 
Cis-Alpine provinces of Sardinia to France. The price in 
consequence has gradually declined, with an occasional rally 
of about 1s. per ton, and averaged in January 57s., February 
60s., and March 57s. 9d. It is remarkable, in contrasting the 
strike just terminated with that of 1856—(when only 40 furnaces 
were out of blast, and the production curtailed by only 40,000 tons) 
—that the price then advanced from 66s. to 80s. per ton, whereas the 
pice is to-day 1s. 6d. per ton less than it was immediately preced- 
ing the commencement of the strike. The general condition of the 
tr.de of this city and surrounding districts is in all respects 
eminently satisfactory. The malleable works, foundries, and 
shipbuilding yards continue actively employed. The Canadian 
orders for the season are now in course of execution; these have 
been comparatively small, though greater than for the previous two 
years. An increased demand is expected to set in from England, 
United States, and the Continent of Europe. Without indulging in 
extravagant estimates of the future, I venture to say, that, taking 
into account the present prosperous trade of the country generally, 
the commercial advantages which must be derived from the vast 
extension of exports to France, Russia, and Naples, consequent upon 
the important reduction of their import duties on iron, a quick and 
substantial recovery from the existing depression will shortly be 
realised.” Of the stock, 146,500 tons is in warehouse-keepe.s’ stores, 
and 151, 500 tons in makers’ hands—about 70,000 tons of which is not 
G.M.B. The present number of furnaces in blast is 121, while the 
number in blast, 3lst March, 1899, was 129. 
Last week’s shipment of pig-iron from Scottish ports were as 
follows :— 











Foreign. Coastwise. Total. Same week 
last year, 

Ports. Tons. Tons. Tons. Tons. 
Glagow .. .. 725 .. 1,000 » (1,725 .. 3,917 
Port-D.indas oe — . 115 a ee <s 290 
Greenock .. as vs None, — - 135 
Port-Glasgow os ee None. sc 
Bowling .. “a — . No return .. — 
Ardrossan. . nm 140... 3,096 « SEP o 
Troou ee i“ — «oe 170 ee 170 .. 
Ayr.. + ss 200 .. 290 oe 490 .. 
Irvine oe oe — .. No return. .. — .. - 
Grangemouth .. 150 .. 445 “ 595... 2,355 
Leith és = 725 175 we 900 961 
Burntisland ee -. No return. .. ee _- 
Alloa (south) +e oe None. se o _ 
Alloa (north) 7 120 .. 794 os 914 512 
Bo'ness... - 200 .. — ee 200 .. 242 
Morrisonshaven .. + No return. .. oe _— 

Total -. 2,260 6,085 8,345 15,331 


The Syrian, screw steamer, recently launched by Mr. Harland, of 
Belfast, arrived at Greenock on Sunday, to have her engines 
fitted by Messrs. M‘Nab and Co. The vessel exactly resembles the 
Sicilian and Venetian, which were recently fitted at Greenock by the 
same parties. Messrs. W. Simon and Co., of Whiteinch, have 
launched a very tine iron screw steamer of 600 tons, the property of 
the Calcutta and Burmah Steam Navigation Company. She has a 
full poop, and other airy accommodation for a tropical region. The 
engines are being supplied by Messrs. A and J. Inglis. A yacht, 
constructed on a new principle, was launched on Friday afternoon, 
at the East India Harbour, built by Messrs. Smith and Co., Carts- 
dyke, Grvenock. She measures 40 ft. long, 6 ft. beam, and 7} ft. 
deep. The forepart of the yacht is conicaily shaped. over which 
the screw is titted with 3 blades ;_ this will be worked by an engine 
of 8-horse power, and made on a new rotatory principle, lately 
patented by Mr. D. Andrew, and made at the Eagle Foundry. The 
yacht belongs to a company of Glasgow gentlemen. 





Desyakpins Bripcr, Great Western (CANADA) Rattway.— 
A substantial box-girder bridge has ben erected by Messrs. 


Fairbairn and Sons, across the Desjardins Canal, on the line of | 


the Great Western Railway of Canada, where, it will be recollected, 
a timber bridge fell, some two years ago, with most disastrous results. 
The Hamilton Spectator gives the following account of the testing 
of the new bridge :—“ Yesterday morning (the 16th ult.) the Chief 
Engineer of the Great Western Railway, George Lowe Reid, Esq., in 
company with Mr. Brydges, Mr. Becher, Mr. Reynolds, and Mr. 
Gates, directors, and a number of citizens, proceeded by special 
train to the new bridge which has just been erected over the 
Desjardins Canal, for the purpose of testing its stability and trust- 
worthiness. ‘The test, we are happy to say.was of the most satisfactory 
and unmistakeable character, leaving no room for doubt that the 
bridge is as strong as it is possible to make such a structure, and 
capable of bearing a weight six times heavier than possibly can be 
put upon it at one time. Two of the heaviest freight engines in the 
company's service, the Titan and Pollux, were selected to test the 
bridge. ‘Ihese engines, with their tenders, fully equipped, weigh 
upwards of one hundred tons, and though the bearings at the ends 
of the bridge were only temporarily adjusted, the deflection was only 
three-tenths of an inch. When everything is properly finished up, 
in ordinary trains there will be no perceptible deflection in the bridge 
at all, such is its immense strength. The following is a general 
description of it:—The bridge consists of two tubular girders, of 
wrought-iron, the line of railway passing between them, supported 
by wrought-iron floor-beams, which rest on the bottom flanges of 
the girder. Its clear span is 66 ft. The girders are 9 feet in height 
over the turntable, 3} ft. at their extremities, and 2 ft. in width, 
having double webs of solid plates conneciing the top and bottom 
flanges. ‘The weight of the girders and ftloor-beams is 624 tons, 
that of the turntable and gearing 30 tons, and the flooring, &c., 
15 tons, making in all 107} tons. The flooring is composed of 34-in. 
oak plank, laid cross-wise, in preference to iron, which is generally 
used; this is brought up flush with the rail, so that if a train should 
happen to get otf the track while on the bridge there would be no 
fall from the rail to the floor, which is amply strong enough to 
Support the weight of an engine or train. The heaviest load that 
can ever be brought to bear upon the bridge at any one time will 
only strain the girders to the extent of 3} tons per square inch, 
while their breaking strain is 20 tons per square inch, or six times 
the amount of pressure which it is possible to bring upon them. 
The cost of the structure will be nearly 20,000 dols. The ironwork 
was manufactured by the Messrs. Fairbairn and Son, of Manchester, 
England, who sent out with it one of their most trustworthy foremen, 
Mr. Lambert, to superintend its putting together. We are informed 
that this gentleman is a practical mechanic, in whom the Messrs. 
Fairbairn place the most implicit confidence; he having only 
just returned from India, where he had been overseeing similar 
works, when sent to this country. 
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EDINBURGH SOCIETY OF ENGINEERS. 


Tus society met in its place of meeting, 57, North Bridge, on 
Monday evening, 2nd April, when Mr. A. Wilson, president, de- 
livered an address, urging on the members the great importance and 
many advantages of the society. It may, perhaps, be worthy of 
remark here, that this society has some peculiarities which dis- 
tirguish it from similar associations. Before a paper is read, it is 
first handed, a few days previously, to one of the other members who 
is appointed to receive it, and who has thus an opportunity of 
deliberately and minutely examining its contents, so that, should it 
contain any mis-statements or have any defects, after it is read he 
can criticise it fully and freely, and things which would otherwise 
pass unnoticed are thus brought under discussion. The proceedings 
are also enlivened by having every fourth meeting taken up with a 
debate, in which, a question having been previously proposed, and 
two members who hold diametrically opposite opinions on the subject 
having taken it up, one leads off in a speech of twenty minutes 
duration in support of the affirmative side of the question, while the 
other occupies the same time in defence of the negative; the other 
members follow, and the question is then put to the vote of the 
meeting. One great advantage of this custom is, that it tends 
materially to improve the young men who compose the society in 
the art of discussing in public, and gives them more confidence and 
assurance than they could attain by reading papers only. ‘The sub- 
ject for next meeting, on the 16th of April, is a debate on the question, 
“Is iron preferable to wood for the purpose of piling ?” 





RarLway iv La PLata.—The Government of La Plata has con- 
ceded to a M. Lelievre the privilege of making a railway to connect 
the city with the southern districts of the State, conditionally on its 
being commenced within a year from the date of concession. Appli- 
cation has also been made for permission to lay down the electric 
telegraph between Buenos Ayres and Rosario. 


Tue Wauitworth Guny.—Since the conclusion of Mr. Whitworth’s 
valuable experiments at Southport the following tabular summary 
of the result of each trial of the 3, 12, and 80-pounders, at different 
degrees of elevation, has been carefully prepared. 

Summary of Experiments with Mr. Whitworth’s Rifled Cannon at South- 
port, showing the Mean Range and Deviation of all the Shots fired 
at each Experiment. 











EI 7 A. . | B. C. | D. 
. | Celthes of Q Eleva- | No. 0 Longitu- | ‘ 
Date. | Calibre of Gun. tion. | Shots | Range. dinal De- Tateral 
| fired. | viation, |Peviation. 
Feb. | Deg. | Yards. | Yards. Yards. 
22 | 38-pounder. | 3 1 | 12 “b2 
15 r% 10 5 27 | 
16 ne » | 5 87 
23 ” } * 10 48 
1 | vi 20 1 58 
16 se ‘“ 4 | 69 | 
22 ” i s } 109 | 
22 * » | 4 4% | 
23 | pa . 11 33 
mb | “~ 35 4 | 06 
16 * » | 4 sl 
22 | 12-pounder. 2 | 5 2 t 
16 | wf 5 |} 5 1 | 5 
22 | sai em 10 16 “Or 
23 | rat ‘ ; lo | 22 “Os 
a | ~ 7 4 17 b 
21 - ~ 4 Hy) “D4 
16 } o 10 | 2 0 S31 
23 | ” » | 0 7 a | 
1s 80-pounder. 5 | 2 36 2:33 
” » | 2 | | 30 1°66 
23 a 7 4 } | 8 Ss 
16 vi lw 2 30 2) 
22 ‘ai a. 4 4,409 DO 517 


Column A shows the number of shots fired at each experiment, B shows 
their averaye range in yards, C shows their average longitudinal, and D 
their average lateral, deviation from a central point, according to the 
system adopted at Hythe. 


ForEIGn AND CoLon1aAL Jorrincs.—A hundred gunboats lately 
ordered at the works of the Mourillon, close te Marseilles, are 
especially adapted for the navigation of inland waters, and the Lake 
of Geneva is easily accessible by the Rhone for craft of such light 
draught of water.—A French mission to Abyssinia, respecting the 
establishment of a French port in the Red Sea, found the country on 
their arrival in a state of civil war, and were obliged, after many 
hair-breadth escapes, to take refuge at the English settlement of 
Aden.—The French Government has commissioned Count Herbingen, 
a captain in the Imperial navy, to prepare a report on the capabili- 
ties of the port of Villafranca, in the newly-acquired territory 
of the county of Nice. It is said that it is to become a naval 
establishment of the first order, and a station for part of the 
Mediterranean fleet. Magniticent quays are likewise to be con- 
structed to facilitate the landing of merchandise.—‘** We are reliably 
informed,” says the Journal de Charleroi, “ that a treaty of com- 
merce between France and Belgium will be signed in a few days. 
We hear that the duty on Belgium cast-iron will be fixed at 
2f. the 400 kilos., and that the system of reciprocrity is to be 
admitted for the plate-glass manufactures of the two countries.” —The 
Canadian Legislature has voted the sum of 10,000 dols. for the 
purpose of extending the telegraph lines from Father Point, about 
200 miles from Quebec, to Fortean Bay on the Labrador coast, a 
distance of 600 miles eastward from that point. It is expected that 
the lines will be in operation in the course of the ensuing summer, 
so that by the time his Royal Highness sails for the British North 
American provinces, England and America will be, by means of this 
extended telegraph system, within, at all times, six days’ com- 
munication with each other.—The Belgian Government is about to 
commence the extension of the fortitications of Antwerp. Every 
regiment is to furnish a contingent of labourers, who will be relieved 
at stated intervals.—Sir Charles Wood has directed the Madras 
Government to prepare sites for the reception of the quinine- yielding 
plants shortly to be introduced from South America. Mr. Clement 
Markham, of the India-oflice, is now on his way to make a collection 
of the most valuable species in the forests of Caravaya, in Peru. A 
botanist, already in Ecuador, is engaged in collecting there. A 
practical gardener is associated with each. ‘The plauts are expected 
in India in January, 1861. Mr. Markham, accompanied by the 
gardeners, will proceed to the Neilgherries, by Calicut. Dr. Cleg- 
horn is meanwhile making an examination of other suitable locali- 
ties.—It is in contemplation to lay down another submarine telegraph 
cable to the Channel Islands in a more favourable position than that 
at present in use, which is continually broken in consequence of its 
passing over rocks. The land wires connecting Granville and Paris 
are not yet completed, and telegraphic communication between 
Jersey and England is not yet established, although a cable con- 
nects Jersey and Granville.—A model floating washing establish- 
ment is in course of erection on the Seine, opposite the Rue de 
Louvre. A steam-engine, four large boilers, water-pipes, and a 
drying-machine, are to be installed.—It is stated that M. 
de Salamanca, an eminent Madrid banker, has become joint 
contractor to complete the Atlantic and Great Western Railway, 
thereby insuring the junction of the New York and Erie and Ohio 
and Mississippi lines.—Experiments have been going on at the 
practice ground of Gavre, near Lorient, with a new description of 
cannon, which is said to throw the famous canon rayé completely into 
the shade. It is not rifled, but throws cylindro-conical shot at im- 
mense ranges, and with a degree of accuracy which the rifled 
ordnance seems incapable of attaining. The French Government do 
not allow any particulars to be given. The results, however, appear 
to be as surprising as those obtained by the Whitworth gun, a 
6-pounder throwing a shot 7,500 metres, at a very small angle of 
elevation, and without any deviation to the right or left.—The con- 
struction of a network of public roads in the three Calabrian 
proyinces has been officially resolved on. 
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Grants of Provisional Protection for Six Months. 

602. Thomas Woopuouss Asusy and Joun Covnson, Stamford, Lincoln- 
shire, *‘ Improvements in threshing machines, part of which is applicable 
to cranks "—Petition recorded 5th March, 1859. 

622. Epwarp Binuineton, Manchester, “* Improvements in machinery for 
combing cotton, wool, flax, tow, silk, waste, and other fibrous substances.” 
— Petition recorded 7th March, 1860. 

646, Joze Luis, Welbeck-street, Cavendish-square, London, “ An improved 
calcareous varnish for coating wood, metals, paper, ships, and other 
substances."—A communication from Jean Frangois Joseph Lecocq, 
Cherbourg, France. 

656. Mante Josxeuine Evisaseru Jutuienne, Boulevart St. Martin, Paris, 
“An improved bath belt, to be applied in the bathing vessels and in 
electrical apparatus connected therewith,”—/etitions recorded 10th March 
1860. 

665. Martin MAnoeurs, Abchurch-yard, Cannon-street, London .“ A new 
mode of applying gases so as to effect the purifying and bleaching oils an 
fats, a disinfecting, and deodorising fweal and perme ve 
matter and the gaseous products of d position, d posing delete- 
rious gases, purifying and decoloring soap, preparing flax and other 
fibres, treating blood, night soil, bones, and other substances, whether 
solid, liquid, or gaseous.” 

666. WitLiam Epwarp Geper, Wellington-street South, Strand, London, 
“Improvements in apparatus for washing or dressing ores and analogous 
substances.”—A communication from A. Dufournel, Vassy, Haute Marne, 
France. 

663. James Wricut, Bridge-street, Blackfriars, London, “An improved 
method, means, and process of treating wood, so that it becomes so 
changed as to be well adapted for uses for which it is naturally unfit.”"—A 
communication from Philauder Shaw, Boston, Massachusetts, U.S. 

670, ALERED Viscent Newton, Chancery-lane, London, “* An improved con- 
struction of churn.”—A communication from Edward Lynch, Buffalo, 

Erie, New York, U.S.—Petitions recorded 13th March, 1860, 

578. JAMES Sim, Aberdeen, N.B., “ Improvements in meters or apparatus 

for measuring fluids.” 

680. Isaac Horvron and Isalan Kenprick, Southwark, Surrey, “ Improve- 
ments in steam boilers.” 

682. Joun Appy Hopkinson, Huddersfield, Yorkshire, and ALFRED Ripines, 
Bolton-le-Moors, Lancashire, ** Improvements in steam boilers and engines, 
and in apparatus connected therewith.”—/etitions recorded 14th March, 
1360. 

685. THomAs Wison, Birmingham, ‘‘ Improvements in breech-loading fire- 
arms.” 

686, CHARLES Henry SukarMAN, South Belgravia, London, ‘* Improvements 
in steam engines.” 

687. MicnakL Henry, Fleet-street, London, “ Improvements in twisting 
fibrous materials, and in apparatus employed therein.”—A communication 
from Frangois Durand and Henry Auguste Pradel, Paris. 

688. WiLLIAM Mé&apb Parrison, Frelighsburg, Missisquoi, Canada, * Im- 
provements in fountain pens and fountain penholders.” 

689. JOuUN SHleLDs, Perth, and ALEXANDER SHisLDSs, Cromwell Park, Perth- 
shire, “‘ Improvements in jacquard looms or machinery for weaving.” 

690. Bernard LAuTH, Manchester, ** Improvements in machinery or appa- 
ratus for rolling railroad rails, bars, beams, and other such aricles,”—A 
communication from John Fritz, Johnstown, Pennsylvania, U.S. 

692. Marc ANTOINE FRANCOIS MENNoNS, Rue de | Echiquier, Paris, “ An 
improved metallic window sash.”"—A communication from Fran ¢gois Curé, 
Paris. 

693, Grorek SrurKock, Chatham, Kent, “Improvements in revolving fire- 
arms.”’—Pelitions recorded 15th Murch, 1860. 

696. Ronext Bukeks Sayer, Newport, Monmouthshire, “ Improvements in 
parts of the permanent-way of railways.” 

697. WittiaM Hupson and Curistorukr Catiow, Burnley, Lancashire, 
** Certain improvements in power-looms for weaving.” 

699. WiLLiamM WILD, Manchester, “ Improvements in machinery for winding 
yarn or thread on to bobbins, spools, or other similar surfaces.” 

700 Joun Lairp, Port Glasgow, Renfrewshire, N.B., “ Improvements in 
effecting the exhaustion of steam engine condensers.” 

701. George AvGusTUs Huppart and Joseru Duruam Erskine Huppart, 
Brynkir, Caernarvon, * Improvements in obtaining and applying motive 
power.” 

702. WiLL1am Woop, Monkhill, near Pontefract, Yorkshire, “ Improvements 
in the manufacture of fibrous yarns and fabrics of cotton, flax, wool, or 
other material.” 

703, Tuomas RicuARpson, Newcastle-on-Tyne, “ Improvements in treating 
organic and other substances containing phosphate of lime.” 

705. Joun ReyNoups, jun., New Compton-street, Soho, London, “ Improve- 
ments in the manufacture of wire or metal netting, and in machinery 
employed therein,” —VPetitions recorded 16th March, 1860, 

707. Bywarp Core, WILLIAM Cops, and WiLliaAM Grorge Warp, New 
Basford, near Notuingham, ‘‘ Improvements in the manufacture of fabric 
in lace machinery, and in the means or apparatus employed therein.” =~ 

709. Kicuakn BrieGs, Birmingham, ‘‘ A new or improved washing machine.” 

710. Perek BrorugKxuoop, Chippenham, Wiltshire, ‘‘ An improved method 
of generating steam in locomotive, stationary, marine, or any other form 
of steam boiler.” 

711. WiLuiaM CLARK, Chancery-lane, London, “‘ Improvements in the appli- 
cation of paper to filtering fuids.”"—A communication from Messrs. 
Gustave, Devillepoix and Joseph Frangois Bonneterre, Paris. 

712. Tuomas Ricuarpson, Newcastle-on-Tyne, and MANNING PRENTICE, 
Stowmarket, ‘ Improvements in the facture of hydrated oxides and 
salts of iron and salts of the fixed alkalies.” 

713, Joun Henry Jounson, Lincoln's-inn-tields, London, “ Improvements in 
apparatus for controlling refractory horses.”—A communication from 
Henry Crane, New York, U.S.—/etitions recorded 17th March, 1860. 

715. Joun Extis, WILLIAM WINTERBOTTOM, and JouN Bravock, Droylsden, 
Lancashire, ‘* Certain improvements in or applicable to steam engines.” 
717. Wittiam CLark, Chancery-lane, London, “ Improvements in tanning 
hides.”"—A communication from Wilhelm Martz, Boulevart St. Martin, 

Paris. 

719. Joun Hargis Heat, Tottenham-court-road, London, “ Improvements in 
spring mattresses.”—/’elitions recorded 19th March, 1860, 

721. Joun WiLLiaMson and Francis WILL1Amson, Griffie Mill, near Keighley, 
Yorkshire, ‘* Improvements in looms for weaving ” 

723. James ASPELL, Middleton, and Epwarxp Boorn and James Hurst, 
Tonge, near Middleton, Lancashire, ‘Certain improvements in power 
looms for weaving.” 

725. Tuomas Law, Uppingham, Rutland, ‘‘ Improvements in reaping and 
mowing machines.” 

727. Epwarp Fincn, Chepstow, “ Improvements in constructing railway 
switches and crossings.” —/’etitions recorded 20th March, 1360. 











Inventions protected for Six Months by the Deposit of a Complete 
Specification. 


731. Jank ANN Herpert, Guildford, Surrey, ‘‘ Manufacturing of oxychloride 
of lead.”—A communication from Ludwig Brumieu, New York, U.8.— 
Deposited aud recorded 21st March, 1860, 

763. GeORGE KNOWLES SNOW, Watertown, Massachusetts, U.S., “ Improve- 
ments having reference to bookbinding, and the folding and pasting of 
sheets of paper therefor.”— Deposited and recorded 23rd March, 1860. 


Patents on which the Stamp Duty of £50 has been Paid. 


894. Ropert ALFRED Waricut, Batignolles, near Paris, and Louis JULES 
Foucuit, Paris.—Dated Ist April, 1857. 

907. ALFRED VinceNT Newron, Chancery-lane, London.—A communication. 
—Dated Ist April, 1857. 

930. ARTHUR Paget, Loughborough, Leicestershire.— Dated 3rd April, 1857. 

1045, CHARLES BakLOw, Chancery-lane, London.—A communivation.—Dated 
13th April, 1857. 

891. Joun GRauAM, Ann-street, Devonport-strect, Commercial-road East, 
London. — Dated 3ist March, 1857. 

11. GrorGe Lownky, Saltord, Lancashire.—Dated 2nd April, 1857. 

929. Davi Joy, Leeds, Yorkshire.—Dated 3rd April, 1857, 

932. Tuomas Wurreugap, Leeds, Yorkshire.—Dated 3rd April, 1857. 





Patent on which the Stamp Duty of £100 has been Paid, 


767. JuLiaN Bernanv, Guildford-street, Russell-square, London,—Dated 
29th March, 1303 ee 


Notices to Proceed. 

2629. James Weaster, Birmingham, “ An improvement or improvements in 
pressure and vacuum gauges.”— Petition reco, ded 21st November, 1559. 

2v02. Josian Timmis Saitu, Birmingham, “ An improvement or improve- 
ments in heating, puddiing, and ocher reverberatory furnaces used in the 
manulacture of iron.”—Pe.dwa recorded 23rd November, 1859, 

2604. WiLiiaM SepTimus Losu, Wreay Syke, Cumberland, ‘* Improvements 
in the manufacture of paper, and in the preparation of a substance to be 
employed therein."—/'eluwn recorded 24th November, 1859. 

2666. WiLtiam Sairu, Salisbury-street, Adelphi, London, “‘ Improvements 
in applying and working propellers in boats or vessels.”—A communica- 
tion trom M. Eugene Lacroix, Jun., Roueu.—Vetition recorded 26th Novem- 
ber, 1859. 

2678. WaLKER MosseLey, New-street, Covent-garden, London, “‘ Improve- 
ments in fountain pens.’’"—eliion recorded 26th November, 1859. 

2683. James Eastwoop, Railway Ironworks, Litchurch, Derbyshire, “ Im- 


provements in steam hammers, and in valves to be used therewith,” 
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2684. James Eastwoop, Railway Ironworks, Litchurch, Derbyshire, ‘‘ Im- 
provements in latches.” 

2638. PauL Rapsty Hopes, Chalcot-erescent, Primrose-hill, Middlesex, 
“The treatment and use of a new material in making of paper or other 
compounds of vegetable pulp.”—/etitions recorded 28th November, 1859. 

2700. Leon NuMA Desean, Paris, “ Improvements in hydraulic motive- 
power.” —Petition recorded 29th November, 1859, 

2704. Grorok James Wainwniout, Dukinfield, Cheshire, “‘ Improvements in 
apparatus for supplying moisture to the air in cotton factories, and for 
indicating and registering the strength and elasticity of yarn and thread.” 

2709. JoserH MicuakL Wiison, Manchester, ‘‘ Improvements in finishing 
woven fabrics called * Arabian stripes or scarfs.’”’ 

2710. Hiprotyte bE Matruys, Antwerp, Belgium, ‘’ Improvements in electric 
telegraph cables.” 

2714. Joun Lawson and Stepuen Corton, Leeds, Yorkshire, “‘ Improve- 
ments in machinery for eutting and forming the teeth or cogs of wheels.” 
— Petitions recorded 30th November, 1859. 

2744. Joun RupkKiy, Slate Works, Groby, near Leicestershire, ‘‘ Improve- 
ments in stoppers for bottles.”—Petition recorded 3rd December, 1859. 

2765. Freperick Levick, Coalbrook Vale Ironworks, Monmouthshire, ‘A 
new or improved coke oven."— Petition recorded Tth December, 1859. 

2782, Joun Ross Foorp, Acom Wharf, Rochester, Kent, “‘ Improvements in 
applying travellers or lifting engines to barges or other craft for drawing 
piles, raising sunken craft, moorings, and other such like purposes.”— 
Petition vecorded 8th December, 1859, 

2792. WILLIAM Boaver, Cedar-street, New York, U.S., ‘ An impro 
pound for washing purposes.” —/etition recorded 9th December, 1859, 

2813 Ricuarp Emery, King-street, St. James’s-square, Westminster, ‘ Im- 
provements in carriages for common roads.”— Petition recorded 12th Decem- 
ber, 1859. 

2884. Lovis Sernat, Saint Saulve, France, “Improved m 
inerustations in boilers, and of preventing the same.” 
19th December, 1859, 

2000. WiLLiAM HenpErson, Alderley Edge, Cheshire, ‘* Improvements in 
treating certain ores and alloy id in obtaining products therefrom.”— 
Petition recorded Wth December, 135 

2011. ALFRED Vincent Newton, Chancery-lane, London, “‘ Improved machi- 
nery for cutting and dressing stone.”"—A communication from Jean 
Philippe Kehr and Jean Millet, Paris, —Petition recorded 21st December, 

850. 

2046. WitntaAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in mills for grinding."—A communication from Mr. Cabanes, Paris.— 
Petition recorded 2Uh December, 1859. 

84. WILLIAM Sinnock, Brompton, Kent, “Improvements in the arrange- 
ments of apparatus for the manufacture of hempen or other fibrous covered 
insulated wires for submarine telegraph cables.”—Vetition recorded 12th 
January, 1860, 

THOMAS GkAST Dawes, Wolverhampton, “A new or improved com- 
— air and exhaustion hammer.”—Petition recorded 17th January, 
860, 

174, CHARLES HoLLoway Reep, Sunderland, Durham, Certain improvements 
in the construction of anchors.” — Petition recorded 24th Janvary, 1860. 

252, Tuomas CuLrix, Dowgate-hill, London, “ Improvements in water- 
closets and ail sanitary vessels that require frequent flushing.”— Petition 
recorded 31st January, 1860, 

284. Tomas BLACKBURN and Mark KNowLrs, Blackburn, Lancashire, 
“Improvements in beams for warping, sizing, dressing and weaving ma- 
chines.” — Petition recorded 3rd February, 1860, 

368. Davip Dirrz, Boulevart de Strasbourg, Paris, “ An improved oil-box 
for lubricating the axle-trees of railway carriages or wagons, applicable 
also to the shafts of all kinds of machines "—Petition recorded 11th 
February, 1860 

424. WiLtiAmM Henry ELKIN, Belvedere-road, St. Mary, Lambeth, Surrey, 
‘‘Improvements in window frames and sashes.”—Petition recorded 16th 
February, 1800. 

510. Conrad Werrer, Myddelton-square, London, “ Improvements in the 
manufacture of fermented and spirituous liquors.”—Petition recorded 24th 
February, 1860, 

539. JOUN ALLEN Bassett, Salem, Massa ‘husetts, U.S., ‘‘ Improvements in 
apparatus for decomposing steam.” 

bil. JOUN ALLEN Bassett, Salem, Massachusetts, U.S., ‘‘ Improvements in 
the manufacture of gas for illuminating and other purposes.”— Petitions 
recorded 27th February, 1860. 

589. WIiLtAM GRANDAGE RamspEN, Liverpool, ‘An improved boiler, or 
apparatus for generating and superheating steam, or heating water or 
or other fluids under pressure.” —/’efition recorded 3rd Mareh, 1860. 

620. Tuomas VEAL, Willenhall, Staffordshire, ‘‘Improvements in curry- 
combs,” 

635. GeORGE SHEARMAN, Haggerston, Middlesex, “ Improvements in water 
gas-meters.”"—Petitions recorded 8th March, 1860, 

657. WittiAM Tuxrorp, Upper Thames-street, London, and GrorGr WILLIAM 
HiLis, Mortlake, Surrey, ‘‘ Improvements in furnaces.”— Petition recorded 
10th March, 1860 

662. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements in 
steam engines.”—A communication from Henry Waterman, New York, U.S. 

664. WitutAM Epwarp Newton, Chancery-lane, London, ‘* Improved ma- 
chinery for making hat bodic A communication from 8. B. Tobey, 
Providence, Rhode Island, U.S.— Petitions recorded 12th March, 1860. 

669. MARMADUKE MILLER and Joun Kemp, Mount-street, Nottingham, 
“Improvements in water and steam gauges for steam boilers.”—/ctition 
recorded 13th March, 1860. 

678. James Sim, Aberdeen, N.B., “ Improvements in meters or apparatus for 
measuring fluids.”— Petition recorded 14th March, 1860, 

689, JOHN Sureups, Perth, and ALEXANDER Si1ELDs, Cromwell Park, Perth- 
shire, “Improvements in jacquard looms or machinery for weaving.” — 
Petition recorded 15th March, 13860. 

700. Joun Latkp, Port Glasgow, Renfrewshire, N.B., “ Improvements in 
effecting the exhaustion of steam engine condensers.”—Petition recorded 
16h Marck, i860, 

709. Ricard Briees, Birmingham, “ A new or improved washing machine. 
— Petition recorded lith March, 1860, 

719. Joun Harnis Hea, Tottenham-court-road, London, ‘‘ Improvements 
in spring mattresses.” — Petition recorded 19th Marek, 1860. 

763. GRORGE KNOWLES SNow, Watertown, Massachusetts, U.S., “ Improve- 
ments having reference to bookbinding, and the folding and pasting of 
sheets of paper therefor.” —Petition recorded 23rd March, 1860 
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And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 
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*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s, must be remitted by Post-oftice order, 
made payable at the Post-ottice, High Holborn, to Mr. Bennett Woodcroft, 
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ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ojice of her Majesty's Commissioners of Patents. 











CLass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Sc. 

2142. A. Lamu, Southampton, ** Heating the feed-water of boilers.”—Dated 

2th September, 1859. 

This invention consists in conducting the feed-water, before it enters the 
boiler, through a thin space or thin spaces formed between two or more 
plates or thicknesses of iron, copper, or other suitable metal, placed in the 
smoke-box, flue, or other part or parts of the boiler through which surplus 
heat passes from the furnace or furnaces, by which means the said feed- 
water is caused to take the form of a thin film or stream, or of thin films or 
streams, in contact on each side with the heated metal, and is consequently 

laced under the best possible circumstances for absorbing the heat there- 
rom. <A communication is kept up between the water spaces before 
described and the interior of the boiler by means of a suitable tube or pipe. 
2151. W. E. Newton, Chancery-lane, London, ‘* Condensing the waste steam of 
marine engins.”—A communication.—Dated 2lat September, 1859. 

In carrying out this invention, it is proposed to conduct the waste steam 
from the escape-valves down a pipe to an injecting apparatus provided with 
a conical jet, which forms the exit end of the waste-steam pipe. This 
conical jet is inclosed within a conical cover placed at the lower end of 
another pipe, which communicates by means of a cock with a pipe filled 
















with water, either from the outside of the vessel, or from a reservoir in the 
vessel itself, such as the well where the bilge-water collects. Upon the 
steam being allowed to rush into the exit-pipe, and out at its conical end, it 
will cause a vacuum in the water-pipe, and force the cold water up the 
latter and condense the steam as it issues from the jet. The force of the 
steam will, nevertheless, be sufficient to expel the water from the pipe by 
forcing it upwards and out at the upper end, either into the boiler, or 
through the side of the vessel into the sea, without making any noise, and 
as the water is expelled at the top by the steam, fresh cold water will rush 
into the pipe. In this way a current of cold water will be always ready to 
condense the steam as it issues from the jet into the water-pipe. As the 
injecting apparatus communicates by means of suitable pipes with the 
bilge-water well, the waste steam may be made to pump water from the 
ship into the sea, 


2156. R. B. Mowsray and T, CoaTMAN, Menchester, “‘ App ratus connected 
with, and applicable to, steam boilers and heating apparatus.”—Dated 
22nd September, 1859 ; 

The inventors employ hollow fire-bars, and form them entirely of one 
casting, or composed of several parts, according to the dimensions of the 
furnace, the said bars being cast to hollow bed-plates at each end, having 
holes so arranged with the holes of the bars that there shall be a continuat 
circulation of the water, the back bed-plate being connected to a hollow or 
solid bridge, and the front bed-plate to a hollow front or framework for the 
furnace door, which front is in two separate divisions, the cold water enter- 
ing one division, and then, after circulatmg through the bars, passing into 
the other division before it enters the boiler; the water is pumped from the 
supply, and passes through a check-valve connected with the cold-water 
division of the furnace front, and from the hot-water division the water 
passes to a valve chamber furnished with two valves, one to allow it to enter 
the boiler, and the other to escape to the supply, safety-valves and alarm- 
whistles being employed in connection with the bridge, and also with the 
hollow furnace front.—Not proceeded with. 

2186. J. R. Prepnve, Royal Mint-street, London, “ Apparatus for transinitting 
motive porer.”—A communication.— D..ted 27th September, 1859. 

This invention consists in a peculiar arrangement of levers for the 
construction of an apparatus for transmitting motive power, by which 
arrangement the power transmitted is considerably increased. The appa- 
ratus is formed as follows :—Upon a suitable frame or standard is supported 
the axis of a fly-wheel ; one side of the wheel is made with a slot which 
allows the play of a rod in connection with a lever which actuates another 
lever. These levers, by short connecting-rods, give motion to a horizontal 
rod, and which, by another connecting-rod, transmits the motive power 
increased by the leverage to the crank of a fly-wheel. The apparatus may 
be put in motion by steam or other motive power, and may be applied to any 
motive engine.—Not proceeded with. 








Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §C. 

2148. H. A. Jowrrt, Savley, Derby, “ Brakes for railway and other carriages 
with means of communication between guard or conductor and driver.” — 
Dated 21st September, 1859. 

An extension of time for filing the final specification of this invention has 
been petitioned for. 

2172. J. Topp, Greenwich, Kent, “ Inmprovenénts applicable to screw-propdlers 
in the propulsion of vessels." — Dated Ath September, 1359, 

This invention consists in the application of a guard to protect the pro- 
peller, which consists of semicircular pieces of iron placed on each side of 
the dead wood, so as to encircle the propeller, and extend to about the length 
of the propeller hole in the dead wood ; or it may be applied in the form of 
two quadrants encircling the upper half of the propeller only. The inventor 
forms this circular shield either parallel fore and aft, or it may be bell- 
mouthed, or otherwise inclined to facilitate the entrance of the water to 
the propeller, or its escape from it. Besides being itself strongly and suit- 
ably secured to the dead wood he stays it by means of stay-rods leading 
forwards, and either fixed in the run of the ship, or to a curved arm pro- 
jecting therefrom, whereby the stay-rods may be kept parallel with the 
line of the vessel's motion. He also arranges these stay-rods so that they 
form a kind of grating which freely admits the water to the propeller, but 
which with the shield prevents any spars, wreck, or matiers passing to it 
that would be liable to derange its action. —Not proceeded with. 





2178. G. ADDENBROOKE, Greenhill, Wimbourn, Wolverhampton, ‘ Raising and 
lowering boats and other vessels From one water level to unother.”—Dated 
26th September, 1850, 

According to this invention, in place of using locks on inland waters in 
order to the passage of boats and other vessels from one level to another, 
upright shafts containing water are used, so constructed and arranged that 
in each shaft a close hollow vesse! (suitable for receiving and floating within 
it boats or other vessels) may, when it is desired to pass a boat or vessel 
from a lower to a higher level, be caused to rise by its buoyancy from the 
bottom of the shaft to the top thereof, and be caused to descend or to sink 
in the shaft when it is desired to pass a boat or other vessel from a higher 
to a lower level. The vessel in which the canal or other boats or vessels are 
received and floated is closed in at top, and capable of being made air 
and water-tight in all parts, the ends being arranged to open and close, and 
to admit of the boats or other vessels floating into and out therefrom when 
opened, and such vessel is also arranged to contain sufficient water to float 
any boat or boats and cargoes which may be contained therein, and such 
closed vessel is also so constructed as to contain sufficient water when at 
the higher level, in addition to the boat or vessel floating therein, as will 
make it specifically heavier than the water in the shaft, and, consequently, 
cause it to descend or sink from the higher to the lower level; and, in 
addition to the movable ends of the close vessel which rises and falls within 
the shaft, provision is made for closing the lower part of the shaft so as to 
prevent water passing therefrom to the lower level, and yet admit of the 
passage of the boats or vessels brought down by the close vessel in the shaft. 
—Not proceeded with, 








Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


2139. W. Weitp, Manchester, *‘ Improvements in fluted rollers used ia 
machines for preparing, spinning, aid doubling cotton, wool, flar, de."— 
Dated 2th Septenter, », 

Hitherto fluted rollers useg for preparing, spinning, and doubling fibrous 
materials have been made with straight flutes parallel to the axis of the roller, 
and in many cases the top roller working on the fluted roller is covered with 
leather ; the leather covers of such rollers in time get fluted and cut up by 
the action of the fluted roller, which is a great evil. Now, it is one of the 
objects of this invention to lessen or remove this evil, and the invention 
consists in the use of rollers having flutes formed upon them ina spiral 
form, with a pitch of about one turn in about 8in., more or less, as required 
By this means the up; er roller will rest upon the tops of several flutes (the 
number depending upon the length of the boss, the pitch or distance 
between the flutes and the pitch of their screw curve), instead of resting 
entirely upon one flute, as in the ordinary fluted roller. In the ordinary 
fluted roller, the flutes being parallel to the axis, the upper roller must have 
a slight (though very slight) ascent and descent in passing over the top of 
each plate, and the groove between every two flutes, while with this im- 
proved flute it is uniformly supported, and will not have the least ascending 
or descending movement. For this reason fluted rollers, made with a screw 
curved or inclined fluting according to this invention, though most advan- 
tageous where the upper or top roller is covered with leather, will be also 
advantageous when the upper roller is plain or uncovered. A further im- 
provement, in which this invention consists, is in making the angle or curve 
of the flutes of one boss reverse to those of the adjacent boss, so that, by 
turning the top roller so as to reverse its ends, any tendency to flute or 
wear into impressions of the fluted roller below may be wholly or partly 
corrected, as the flutes formed on the leather by one boss would be wholly 
or partly effaced by the reverse inclination of the flutes of the other boss, 
One mode of manufacturing these improved fluted rollers is by modifying 
the ordinary machinery used for making straight flutes, in such manner as 
to be able to turn the roller on its axis simultaneously with the straight end 
movement thereof, so that the result of the two movements is a curve of 
the pitch or angle required. 

2140. W. M‘ILwraitn, Glasgow, ** Weaving.” —Dated 20th Septenber, 1859. 

This invention relates to a novel system of, or arrangments for, weaving 
various classes of fabrics, but especially woven, roved, or split harness 
figured muslins, by the agency of the jacquard or simple apparatus. In 
either case the arrangements are carried out in practice by adopting a 
peculiar mode of tyeing or attaching the cords of the jacquard apparatus, 
or the lashes of the simple to the harnes each harness representing one 
split of warp, one or both threads of which split may be in the mail. In 
commencing to form the improved attachments No. 1, or the first jacquard 
or simple cord is tied to No. 1, or the first harness cord. Then No. 2, or 
the second jacquard or simple cord, is tied to, or has attached to it Nos, 2 
and 3 of the harness cords. No, 3, or the third jacquard or simple cord, is 
then attached to No. 4 or the fourth harness cord. No 4, or the fourth 
jacquard or simple cord, is then tied to Nos. 5 and 6 of the harness cords. 
This sequence of connection is carried out along the whole Jength of the 
tie, or across the whole width of the fabric being woven. In this way the 
range or weaving power of the jacquard or simple is increased by one-half, 
as compared with the ordinary arrangement, the expense of manufacture is 
reduced, and the outline of the woven figure or design is accurately pre- 
served, the ordinary rough or irregular edges being entirely removed. 

















2141. J. Beaps, Pendleton, near Manchester, ‘‘ Apparatus for spinning 
cotton, wool, dc.” —Dated 20th September, 1859. 

These are improvements on an invention for which letters patent were 
granted to the inventor, the 25th day of January, 1856, No. 203, in which 
he employs a star wheel and partial star wheel with the spaces of the teeth, 
cogs, or rollers at different distances, to accommodate the different speeds 
at which the wheels may be required to revolve, or the changes required, 
instead of the two friction pulleys used in Sharp and Koberts’ mules, to take 
out the different changes and put them in. The present invention consists, 
First, in the employment of an additional catch or escape lever, which 
holds the star wheel free of the teeth or rollers on the partial star wheel, 
until a change is required, which catch is raised by a lifter, having as man 
lifts as there are teeth or rollers in the star wheel, aud fixed either to the 
wheel or shaft in such a position that the catch can only be raised, and the 
star wheel set free, when there is no possibility of contact. Secondly, in 
the employment of toothed wheels, in which the boss and the rim are in 
separate parts, the boss being formed with recesses containing springs or 
any yielding material in contact with projections on the rim, so that, when 
any undue shock is given to the teeth, the boss slightly yields, and prevents 
the breakage that might otherwise occur.—Not proceeded with, 

2149. J. Buair, Manchester, “‘ Treatment of yarns during the operation of 
spinning.” —Dated st September, 1859. 

The patentee claims, First, the use and application of any liquid for size- 
ing, bleaching, and dyeing fibrous materials during the operations of 
slubbing, roving, spinning, and doubling. Secondly, the use of glass of 
other tubes with necks or apertures for applying moisture, size, or bleaching 
or dyeing liquids to the fibrous materials passing through machines for 
slubbing, roving, spinning, and doubling. 

2153. J. Harrison, Glossop, Derby, ** Spinning iwules."—Dated 2st Septen- 
ber, 1859. 

This invention cannot be described without reference to the drawings. 

2163. J. J. Bourcart, Manchester, “ Opening, cleaning, carding, and drawing 
cotton, and other yibrous materials.” —Dated 24th Septenber, 1859. 

This invention cannot be described without reference to the drawings. 

2176, R. Kay, Bushy, Renfrewshire, N.B., “ Preparing and bleaching textile 
Sabrics.”— Dated 26th September, 1859. 

This invention relates to asimple and effective arrangement of machinery 
for steaming or preparing and bleachiny textile fabrics and materials, 
together with an improved mode or system of working the same. The 
arrangement consists of two open chambers or vessels, the smaller one—the 
bottom of which is level with the top of the other and larger one~contains 
the necessary bleaching liquor, which is heated by a steam pipe. From this 
vessel a pipe conducts the heated bleaching liquor into the open top of the 
larger chamber. This chamber has a solid bottom, convex externally, and 
above this is a perforated or false bottom having a large central hole in it, 
Over this hole is placed a central vertical steam pipe of large diameter, 
standing up to near the top of the chamber. This pipe is fitted on its top 
or upper end with an adjustable valve, on or over which is a spreading cap 
or convex shield-piece. Another steam pipe opens into the bottom of this 
vessel, so as to fill the space between the false and real bottoms. In com- 
mencing to bleach with this apparatus, the goods to be treated are deposited 
in the vessel upon the false bottom, and the valve on the top of the central 
steam pipe being closed, the steam is restrained from es:‘aping in that 
direction, but passes through the false bottom directly into the mass of 
goods. The steam is shut off from the goods when the latter are properly 
steamed, and a quantity of hot bleaching liquor is then allowed to run into 
the vessel upon the goods. The valve on the top of the internal central 
pipe is then opened, and the steam is re-admitted beneath the goods. The 
bleaching liquor supplied to the goods flows down through them, and fills 
the space beneath the false bottom, and the re-admitted steam enters into 
the liquor collected at this part, and forces it up the central pipe against the 
interior of the top-cap or spreader above the valve. This causes a constant 
current of hot liquor through the mass of the goods, for, as the fluid forced 
up descends again through the goods, it again reaches the space beneath the 
false bottom, and is again forced, and so on, In this way the bleaching 
liquor is made to act in an energetic manner upon the goods 
2181. Airey, Brighouse, and J. Cuayton, Golcar, Yorkshire, ** Preparing silk, 

wool, cotton, lax, ov other sibrous substances for spinning.”—Dated 27th 
September, 1859. 

This invention relates, Firstly, to gill-boxes or drawing-boxes, and consists 
in the employment of a cylindri gill-comb or toothed roller, similar to 
what is known as the “porcupine,” and near to the surface or points of the 
teeth the patentees apply a shield, extending to about one-half, or other 
suitable portion or part of its circumference. The fibrous substance is 
caused to pass in betwixt the trough or shield and the cylindrical comb, 
whereby it is held on the surface or teeth of the said comb, which carries 
the same forward until arriving at the opposite side thereof, when it is 
taken off by ordinary drawing rollers, Secondly, to feeding carding engines 
or other machines required to be fed with fibrous substances, an:! consists 
in the cmployment of a card roller, or other toothed roller, with a similar 
trough or shield, which is so arranged as to be in or near close contact with 
the swift or to the “licker-in” on one side, and on the other to an endless 
apron, or other suitable means for supplying the fibrous substances to the 
trough, between which and the card roller it passes, and is carried forward 
by the rotation of the roller and fed on the swift or “licker-in” or other 
card or tooth suriace. 


Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Sc. 


2162. T. BENTLEY, Margate, “ Implements for gathering and destroying weeds 
and stubble.”—Dated 23rd September, 1859. 

In carrying out this invention the inventor arranges a series of hoes or 
scarifiers in a frame mounted on wheels. Near the arms which carry such 
hoes a roller is supported in suitable bearings on the framing of the 
machine, such roller having spikes or teeth which, in their rotation, take 
up or lift the weeds, stubble, or other matters, as they collect in front of the 
hoes into a position to be taken and received by the spikes or teeth of an 
endless band, or of a series of rollers, and conduct them into a position to 
fall on to an incline, from which they pass into a chamber or furnace, 
where they are burnt or partially consumed, the combustion, when 
necessary, being aided by a blast from a fan. The motion to the fan, and 
to the apparatus for raising the weeds or other matters, is obtained from 
the main axis by the onward movement of the machine.—Not proceeded 
with, 

2187. T. Bearps, Stowe, Bucks, “ Ploughing and cultivating land by steam 
power.” — Dated 27th September, 185¥. 

Heretofore, when giving motion to ploughs by ropes worked by steam 
power, it has been the usual practice to move the implement a distance 
sideways after each bout equal to the width of the sets of ploughs, so that 
the work produced at each bout is close alongside of the work produced by 
the previous bout. Now, when ploughing by steam power according to 
this invention, the ploughing is produced in the ordinary way, as when 
ploughing with horses, that is to say, the plough or set of ploughs, after 
having been hauled from one headland to another, is moved a distance 
sideways equal to several widths of the plough, and is then hauled back to 
the first headland; the plough is then again moved sideways, so as, when 
hauled to the opposite headland, to form a furrow next to the furrow first 
made, and so on until the land between the two furrows first formed has 
all been ploughed. For this purpose, along the headland on which the 
engine which gives motion to the ropes is placed, two pulleys are anchored 
at a distance apart from each other at least equal to the width of land 
between the furrows to be first formed ; ropes from the engine pass roun 
these pulleys, and one of the ropes then passes around a pulley at the 
opposite headland ; this rope must be sufficiently long to pass back to the 
first headland, and the ends of both ropes, after passing around the 
pulleys, are connected to the fore part of the plough, After the plough 
has been hauled by one rope from one headland to another, a short rope is 
connected to the fore part of the plough, and the plough is drawn & 
distance sideways along the headland by winding this rope on the barrel of 
a small portable windlass ; this short rope is then disconnected from the 
plough, and the other hauling rope is caused to haul back the plough to the 
first headland, the plough bringimg back with it the first hauling rope, 
which, at this time, is allowed to run free The end of a rope from another 
small portable windlass is then again connected to the head of the plough, 
and is by it again moved a distance sideways along the headland, so that 
when the first rope again hauls the plough it may form a fucrow next to the 
furrow first formed, and so on until the land between the two furrows first 
formed has all been ploughed, the pulleys being moved a distance sideways 
equal to the width of the plough or set of ploughs after every alternate 
bout; the pulleys are then moved to a fresh piece of land, which Is 
ploughed in a similar manner. 
































Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ment,Glass, Paint, House Fittings, Warming, ¥ entilating, ¥¢- 


2146. G. K. GRYELIN, Oxford-street, London, ‘ Machinery for making _ 

hollow, and perforated bricks, also tiles, drain and socket pipes. — 

2ist September, 1859. : ton OF 

This machine consists of a single threaded screw, of one rev ge 

more over the die-box, and to obtain greater power of feed the amr od 
uses either a fixed accumulator, or a reversed pug-mill motion aap 
screw. By this construction enormous and continuous compressing oe oe 
is obtained, and dies carl be fixed on five sides of the die-box. The inven ~e 
consists also in the mode of making socket pipes without movable p its 
form, by merely using moulds which preserve the form of the pipe 2 
descent,— Not proceeded with, 
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Ciass 6,—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


2143. W. E. Newton, Chancery-lane, London, “ Projectiles." —A conmunica- 
tion.—Dated 20th September, 1859. 

This invention relates to such projectiles as are usually discharged from 
cannon or ordnance, and consists, First, in securing around a portion of 
cylindro-conicai shot or shell a copper or soft iron or metal band, which will 
admit of being expanded by the gas generated by the explosion of the 
charge. Secondly, in so constructing the band as to prevent it from turning 
on the shot (except slightly), so as to cause the shot to assume an axial posi- 
tion, and keep it so whilst gliding out of the bore. Thirdly, in adapting to 
the hollow shot or shell a contrivance for causing the bursting of the shell 
when striking a target.—Not proceeded with, 

2188. P. J. Leseunn, Chaunont, Faubourg Vivegnies, Liege,‘ Improvements 
in fre-arms and ordnance, and in projectiles and cartridges to be used there- 
with.” —Dated 27th September, 1359. 

In constructing fire-arms according to this invention the paris are so 
arranged that the piece may be loaded at the breech. The stock of the 
fire-arm is fitted with a flat metal plate or breech-plate, from which a screw 
projects, and this screw enters a hole tapped with a corresponding screw in 
a lump formed on thefunder side of the barrel or barrels, so that, by screwing 
the projection on the breech-plate into the lump on the barrel or barrels, the 
breech-plate is brought up against the breech end of the barrel or barrels, 
and by turning the barrel or barrels one quarter round the breech end or 
ends thereof become exposed so as to enable a charge or charges to be 
introduced, The barrel or barrels when screwed up are locked in their 
places by a spring catch, the end of which stands in front of the trigge 
guard, and by pressing on it the cloth is withdrawn to allow the barrel or 


barrels to be turned round for the introduction of another charge. 


CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, ¥c. 


2144. L. Mattuews, Nottingham, “ Introducing plain or coloured wire upon 
lace or other fabrics.” —Dated 2th September, 1859. 

This invention relates to machinery for introducing plain or coloured 
wire upon lace or vther fabrics, for the purpose of ornamenting the same, 
or for running on and stiffening caps and cap borders, or for other similar 
purposes. Accordi to the present improvements the inventor proposes 
to employ in the said machinery guides and springs for preventing the 
twisting of the wire when being worked into the lace or other fabric, either 
when manufactured with wire, or when wire is applied afterwards ; and he 
also proposes to employ movable directing bars which serve to keep the 
fabric, upon which the wire is being worked, in a proper position while being 
manufactured into caps, cap-fronts, or other useful and ornamental articles, 
These parts operate in conjunction with a groove and knife.—Not proceeded 
with. 

2161. C. J. Parry, Moenchester, “ Diamond shirt sronts,”— Dated 23rd Sep- 
tember, 1859. 

According to this invention, to the bottom of diamond shirt fronts the 
inventor applies a tab for the button-hole, consisting of two pieces one 
larger than the other, which pieces are at first turned backwards upon the 
body of the front, and all stitched together by the sewing machine ; the 
said pieces are then turned down, and the larger pieces turned over the 
smaller in the process of hemming either by hand or machine. He also 
stitches a tab to each side of the front cut of the same shape, but some- 
what smaller than the part of the front corresponding with it, which tab is 
then turned back, and the side of the front turned over the tab in the 
process of hemming. He also attaches a tab to each shoulder strap in the 
same manner as to the sides, and to enable the front to be hemmed by 
machine, past the joining of the shoulder strap a small piece of about the 
depth of the seam is cut out of the front and the strap.— Not proceeded with, 
2165. A. R. L. M. Normanpy, Judd-strect, Brunswick-square, London, 
Cooking food.” —Dated 24th September, 1859. 

This invention consists in connecting a boiler under pressure with a 
chamber or chambers into which utensils may be partly or wholly immersed, 
so that, on admitting the steam from the said boiler into the chamber or 
chambers round the said vessels, the food which is to be put into them may 
be cooked by it in such a way that, practically speaking, by means of an in- 
strument called a steam-trap, no steam is allowed to escape from the 
chambers containing the cooking vessels, except it has been previously con- 
densed, the steam-trap allowing nothing to escape but the water resulting 
from the condensation of the steam round the cooking utensils, This con- 
densed water may then be put in communication with the condenser or 
with the refrigerator (or both) of one of the machines known as “ Nor 
mandy’s patent fresh-water distilling apparatus,” and it will be thereby 
converted into aerated fresh water of excellent quality. 



































, Cuass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 


2138. A. MANBRE, Rathbone-place, Oxjord-street, London, “* Extracting and 
purifying sugar, called glucose and ‘ syrup de fecule,’ Srom potatoes, or 
jecula, or starch, or dextrine.”—Dated 20th September, 1859. 

This invention consists in the extracting and purifying of glucose, and the 
manner of performing the same is as follows:—The patentee effects the 
saccharifying of a mixture composed of nine parts of potatoes, or fecula, or 
starch, or dextrine, with one part of flour from rice or maize, together with 
forty parts of water, in which has been diluted diastases or germinated 
barley, called malt, or sulphuric acid, or any other agent or acid whatever 
capable o: converting starch or flour into a saccharine matter by the action 
of heat. For that purpose he places in a vessel or apparatus, of any suit- 
able kind and capacity capable of being heated by a naked fire or otherwise, 
twenty parts of water, in which is diluted one of the agents or acids as 
hereinabove mentioned ; for this purpose he employs by weight about one 
part of diastases for 1,00¢ parts of the mixture, or from twenty to twenty- 
five parts of malt for 100 parts of the mixture, or from one to two parts of 
sulphuric acid for 109 parts of the mixture ; but these proportions may be 
varied, and the same object obtained, as is well understood by chemists, for 
the conversion of the above-described mixture into sugar. The water is 
heated gradually up to about 185 deg. Fah., stirring being maintained the 
whole time ; then the twenty other parts of water also heated at 60 deg. 
Fah., in which the aforesaid mixture of nine parts of potatoes, or fecula, 
or starch, or dextrine, with one part of flour from rice or maize, has been 
diluted, is gradually poured into the vessel to be mixed with the prepared 
acidulated water, stirring being always maintained the whole time, as well 
as the heating at 185 deg. Fah., in order that the heat may be equally 
diffused throughout the mass until the said mixture is completely converted 
mto sugar. When the said mixture is thus thoroughly saccharified, a 
quantity of carbonate of lime, or quick lime, or any other agent, is gra- 
dually poured into the vessel until the aforesaid acid employed is neutralised ; 
the heat is then suddenly stopped, and the saccharifie | mixture is allowed to 
remain in or drawn into another vessel to settle for from two hours and 
upwards, according to the temperature of the external air, during which 
period almost all the sulphate of lime and other residues and impurities are 
collected and deposited at the bottom of the vessel. The saccharified liquid 
is then drawn off and conveyed through a woollen filter, and received in a 
vessel called a “receiver,” from which it is drawn off and received in a 
copper called a “clarifier.” When the clarifier is filled a quantity of lime 
Water, also of burnt bones, and of bullocks’ blood,jis poured into the copper, 
and the saccharified liquid is heated gradually till it approaches within a few 
degrees of the heat of boiling water, which heat is maintained till the im- 
purities are coagulated and collected on the surface in the appearance of a 
thick scum of a tenacious, gummy nature, Which scum is skimmed off ; then 
the saccharified liquid is drawn off and conveyed through a burnt-bones 
filter, and received in another copper to repeat the same operation of 
claritying until all lees and impurities are removed. A fresh quantity of 
burnt bones and of blood, with a quantity of milk and of bisulphate of 
lime, is then poured into the copper, and the heat is renewed as at first, 
and the remaining impurities are seized, coagulated, and collected on the 
surface and skimmed off; the saccharified liquid is conveyed again through 
a burnt-bones filter, and received in another vessel of any suitable kind and 
capacity capable of being hermetically closed to undergo the operation of 
saturating, the saccharified liquid from the sulphate of lime remaining in it 
for that purpose. When the apparatus is charged with the said saccharified 
liquid a quantity of oxalate of an:monia is introduced through a cock, and 
forced throughout the said saccharified liquid, and the sulphate of lime is 
immediately seized and coagulated, but remains in suspension in the said 
saccharified liquid. The said liquid is then passed through a filter, from 
which it comes out completely clarified and freed from the sulphate of lime 
and every other acid ; it is then received in a copper or any other apparatus 
to undergo evaporation and concentration; the heat is applied to the 
copper, and the liquid is boiled tiil it has acquired the proper degree of con- 
sistency required to obtain the sugar either in a state of syrup, or mass, or 
hardness, or granulation, as usually practised. 

Datrs, Gresham house, Uld Broud-tret, Loudon, * Purifying swage, 
&c.”— Dated d September, 1859. 

The patentee em; loys, First, a material to which he has applied the name 
of “ magneto-chloride of iron,” and which he prepares by dissolving in 
muriatic acid, by any of the ordinary processes of solution familiar to 
chemists ; magnetic oxide of iron, or any of those ferruginous products 







































from various metallurgical processes and manufactures which are magnetic, 
or will furnish, when dissolved in muriatic acid, a solution which, when 
diluted and mixed with solutions of ferro-cyanide and ferro-cyanide of 
potassium, will produce in each case a blue precipitate. Secondly, he employs 
the compound which he calls chloride of manganese, which he prepares by 
dissolving in muriatic acid any of the commercial oxides of manganese, 
which all contain more or less iron, until the acid is nearly saturated. The 
process of solution is similar to that ordinarily adopted by manufacturers 
for the production of chlorine. 

2158. E. Jones, Dudley, Lancashire, “ Manufacture of coke in open coke fires 
or heaps.” — Dated d September, 1859. 
The patentee claims the method of collecting and condensing from the 

said open coke fires or heaps, either mainly or wholly, the tar or other con- 

densable volatile products given off during the coking process. 

2159. L. CasTRLAIn, Newman-street, Oxford-street, and C. F. Vasseror, Essex- 
street, Strand, London, ** Application of a plant to the manufacture of pulp 
Jor paper and millboard.”— Dated 23rd September, 1859. 

This invention consists, First, in manufacturing pulp from liquorice- 
root, so as to apply it to the manufacture of paper and miliboard. Secondly, 
in the method of treating the said liquorice-root when made use of for manu- 
facturing the said pulp. For this purpose the inventor prefers to employ 
the residue of the liquorice-root after the liquorice juice has been extracted. 
This residue is placed in cold water in a wooden vat having a double bottom 
made of wire gauze. When it is well washed it is passed between two cylin- 
ders, so as to crush the plant. The fibres are then boiled in soap-water by 
means of steam for about six hours, and washed again in cold water. After 
this they are soaked in acidulated water for about half an hour. They are 
washed again in cold water, and placed in a mill, so as to reduce them into 
a pulp, which is bleached by the ordinary process. If the pulp is intended 
for the manufactre of brown paper it is treated in the same manner, with 
the exception of the bleaching process.—Not proceeded with. 








gv. 





Crass 9.--ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
LER and E, F. Krauss, Buulevart St. Martin, Paris, “ Insulators 
¢ 





2135. L. Ev 
Jor eketric wires.” — Dated 19th September, 1859. 

The patentees state they have invented an improved arrangement of 
insulating support which is, First, simple and light in form ; Secondly, 
easily placed or removed ; Thirdly, of less cost than those usually employed ; 
Fourthly, completely insulating ; and, Fifthly, indestructible as regards the 
continual friction to which the conducting wire is subjected by the action 
of the wind or by dilatation. ‘These several conditions are realised in the 
improved insulating support having a crystal bearing surfs ‘his 
insulator is formed of a ring of malleable iron, or other enamelled 
metal, presenting at the upper part a Y-shaped opening for the intro- 
duction of the wire. It is fixed by a stem or arm to a plate or foot 
which is fixed to the post by means of two screws or bolts. In order to 
obtain a perfect insulator, indestructible by the rubbing of the wire, they 
deposit the said wire on a bearing of glass or crystal encased and fixed by 
any suitable means in the eye of the ring ; thus the wire can slide freely on 
the bearing without wearing it, and without its being liable to lose the fluid 
it transmits. 

2134. W. CLARK, Chancery-lane, London, “ Electro-magnetic telegraphs.”—A 
communication.—Dated 19th September, 1859. 

This invention consists, First, in arranging the type mechanism in such a 
manner that a double closing of the circuit is effected as each tooth of the 
type comes in contact with the closing mechanism. It consists, Secondly, 
in a particular arrangement of the type and composing-sticks, in combination 
with an insulating plate carrying the mechanism for breaking and closing 
the circuit, whereby the contact of the closing mechanism with the face of 
the type is en-ured, Thirdly, in the employment of a vibrating hook or 
elick, and a vibrating arm or bar, arranged in combination with a vibrating 
insulating plate, and with type and composing-sticks for closing the circuit. 
Fourthly, in arranging a spring or its equivalent in such relation to the 
composing-stick and type that the latter are made to form a portion of the 
circuit. Fifthly, in a particular arrangement of the carrying band, in com- 
bination with the mechanism for closing the circuit, and with the composing- 
sticks that are placed on said band, whereby the sticks are successively 
carried forward in the order in which they are arranged, brought into the 
circuit, and the message transmitted without interruption. Sixthly, in 
arranging in combination with the carrying band an inclined plane in such 
a manner that the composing-sticks are received from the band so as not to 
interfere with each other’s delivery, and in the same order in which they 
were placed on the band. Seventhly, in constructing the composing-sticks 
and types in such a manner that the sticks when fitted with] the type shall 
present an even and flat surface on either side. Enghthly, in arranging a 
movable platform with the recording mechanism in combination with the 
cylinder carrying the record paper, so that the message as transmitted is 
recorded in parallel lines on the paper. Ninthly, in the employment of a 
syphon pen of a particular construction for the purpose of recording the 
messages. Tenthly, in arranging an arm, and two india-rubber balls or 
their equivalents, in such relation to the pen that the same is kept steady, 
and in the proper position, as one of its ends is pressed down into a funnel 
in the mouth of the inkstand, and the other in a suitable socket in the end 
of the arm that connects with the armature.) And, lastly, in the peculiar 
arrangement of a double-armed standard with a knife-edged bearing in one 
arm, and a set screw in the other, for the purpose of regulating the tension 
of the spring that carries the armature, and in the employment of a counter- 
acting spring or its equivalent in combination with the spring that carries 
the armature to enable its working with the slightest current. 

2170. T. B Dart, TVottenkwm, ‘ Coating metal conductors suitable Jor electric 
telegraphs.” —Dated 24th September, 1859. 

The patentee takes the copper, or other suitable metallic conductor, and 
coats it with brass by any of the well-known means. When a copper con- 
ductor is employed he prefers to cast a covering of brass on to a cylindrical 
ingot of copper. then to roll the coated ingot down into a small cord, and 
after to draw down the rod into a wire of the desire: If the conductor 
be of iron (which material, however, he does not prefer), he coats it with 
brass by the process of electro deposit. In place of coating with brass a 
conductor of another metal, a conductor of solid brass may be employed. 
On to the conductor so coated or otherwise he puts a sufficient thickness of 
india-rubber or india-rubber compound to form the insulator or cable, He 
is, as heretofore, guided as to the thickness of the insulator to be applied 
by the circumstances under which the cable is to be employed. He then 
lays over the india-rubber or india-rubber compound yarn of a suitable 
thickness spirally wrapped; the yarn he has previously saturated with 
india-rubber solution, so as to entirely fill up ail interstices, and make the 
yarn a perfectly solid core of fibre and india-rubber; or the yarn may be 
agglomerated into a solid mass with the india-rubber without solution, the 
rubber being tacky, and a rubber coating put over in the same condition. 
He then lays longitudinal strands of similarly prepared yarn over the 
spirally-wrapped yarn, placing them as near together as they will go, 
so as to show in transverse section a complete circle of yarn ends, 
In performing these operations he takes care that the india-rubber is in a 
tacky or adhesive state, as is well understood. He nows adds another spiral 
wrapping of yarn (previously treated as before mentioned), and over the 
whole he puts a coating of india-rubber compound, He then, as the finish 
ing coating of india-rubber or india-rubber compound is given to the cable, 
renders the outside unadhesive, by means of French chalk or otherwise, as 
is well understood, aud when the india-rubber has been compounded with 
sulphur previous to applying it to the cable (as he prefers that it should be), 
he proceeds to vulcanise it while it is either embedded in French chalk, or 
otherwise protected from adhering together either by steam, water, or dry 
heat, as is well understood. If sulphur is not compounded with the india- 
rubber it should be vulcanised by immersion in a vulcanising bath. For 
some purposes he flattens the conductor, to which a surface of brass has 
been given (as before explained) by passing round wire through rollers, so 
as to give it a tape-like shape, and covers the same by giving it a coating of 
india-rubber or india-rubber compound of a sufficient thickness to form the 
insulator or cable. He then applies strips of metal to support the flat sides, 
and he binds cloth spirally around the whole to give pressure of the india- 
rubber or india-rubber compound on to the conductur during the process of 
vulcanisation, 
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Ciass 10,—MISCELLANEOUS., 
Including all Patents not found under the preceding heads. 
2107. N. Heckrorp, Fovest Gate, Essex, ** Purifying the Thames and other 
rivers, and treating night-soil.”— Dated \6th September, 1259. 

This invention consists in the introduction of sea-water into the Thames 
and other rivers, forced by power, and delivered at two or more parts or 
points, say, for the Thames, at Chelsea and Blacktriars. The inventor 
treats night-soil by introducing sea-water into cesspools, or other receivers 
from which the soil is led, into some source other than the river, and 
through sewers or channels made for that purpose. The soil is subsequently 
| collected and applicd as manure, its fertilising properties being increased by 
the mixture therewith of the sea-water.—Not proceed d with, 

2114. J. Luis, Welbeck-street, Cavendish-square, London, “ Meche nical 
hamwmers."—A communication. — Dated 17th September, 1859. 
This invention consists in the application of several new principles in the 
construction of hammers or stampers moved by cams, whether for forging, 
eating, hardening, stamping, inking, or otherwise, of heated or cold 
meclalle or other matters, These principles are as follows :—First, the 
introduction of an elastic body in that part of the machine between the 
action of one or more of the fly-wheels and the ca 
yielding at the moment of the catching of the cam ; Secondiy, the appli- 
cation, under one or more of the bearings in which the shaft of the cam 
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im, permitting an angular | 


works, of an elastic body, allowing the bearings to come together at the 


moment the cam seizes the hammer; Thirdly, the application of a set of 
india-rubber springs, the principle of which consists in joining or fitting 
the ends of the cylinders, rundles, prisms, pyramids, and solids of solution 
of india-rubber, either solid or hollow, which form the spring between the 
edges or flanges with which the parting plates are furnished. These flanges 
take the ends of the india-rubber pieces exactly, and being rounded off, the 
india-rubber pieces are compressed without friction, and consequently with 
but little or no wear, The invention cannot be described in detail without 
reference to the drawings. 
2117. J. Luis, Welbeck-street, Cavendish-square, London, “ A slip bridle for 
opping run-away horses."—A communication.—Dated 17th (cee 








1859.. 

This invention cannot be described without reference to the drawings. 

2121. 8S. N. Ropier, Prospect Cottage, Strand-on-the-Green, Chiswick, “ Regu- 
lation of gas to burners.” — Dated 17th September, 1859. 

This invention (which differs from an invention patented by the patentee, 
26th August, 1858, No. 1935, in the following particulars) consists, First, 
in using a supply-pipe of cylindrical form or tapering upwards, on the outer 
side of which, and near its termination, is fixed a collar or ring, notched or 
pointed on its upper edge ; a light loose cap rests on this ring or collar, and 
this cap is so constructed that, as the pressure of gas passing through the 
supply-pipe increases, the cap is lifted, and the top edge of its bottom rim 
brought nearer to the lower edge of the ring or collar, thereby lessening the 
aperture through which the gas ses on its way to the burner. Secondly, 
in forming at the base of supply-pipe a guide or holder on which an outer 
regulating cap of larger diameter slides or screws; this outer cap covers 
the supply-pipe, and the rising and falling cap, and regulates the height to 
which the latter can be raised by the action of the gas, so that the aperture 
between the ring on the supply-pipe and bottom of rising cap cannot be 
entirely closed. To the inside top part of the outer regulating cap the 
patentee sometimes fixes a pad or washing of felt, or other soft fibrous 
material, which acts as a buffer against which the top of inner rising cap is 
pressed by the gas. The gas is passed through the outer cap by orifices 
made in its lower part, and by thus causing the gas .o pass from under the 
lifting-in cap in a downward direction through these orifices to the burner, 
combined with the other formation of parts as here set sorth, the impetus of 
the upward action of the gas against the lifting cap is }roken, and it readily 
descends as the pressure decreases. The valve constructed as herein described 
is enclosed in an outer metal case or chamber of suttable construction and 
dimensions, screwed at the lower end to attach to ordinary gas-pipe, and at 
the top to hold burner, 














2126, J. Hawkins, Lisle-street, London, and C, Hawkins, Walsall, Stagord- 
shire, “ F ly-presses.”—Dated 19th September, 185 

This invention consists in the application to fly-presses of a mechanical 
arrangement by which a self-acting motion is obtained for reversing the 
action of the press-screw, 80 as to cause the screw to worm itself up and 
down as desired, the speed being increased or decreased according to the 
nature of the work desired, whether that be for raising, piercing, clipping, 
or forming, as also in the means for stopping and reversing the same while 
in work. 

2127. W. Rowertson and J. TWEEDDALE Jounstone, Renfrew, N.B., ‘* Hydro- 
stutic jucks.”--A communication.—Dated 10th September, 1859. 

This invention relates to an improved arrangement and construction of 
hydrostatic jacks, which are compact in form, and applicable to a greater 
variety of purposes than those at present in use. Under one moditication 
the jack consists of a rectangular base, by preference made of cast-iron, and 
hollow, so as to form a holder or reservoir for the water or other actuating 
fluid. Springing from the base, and forming a part of it, is a vertical 
cylinder, closed at the upper end, but having a central open tube cast in one 
with the cylinder and base ; or these several parts may be screwed or other 
wise fitted together. The central tube descends into the chamber or reser- 
voir in the base, where it branches off at a right angle, and enters a 
transverse passage which communicates with the chamber of the foree- 
pump, the passage of the water or other liquid to the central tube being 
controlled by an outlet-valve which prevents the return of the liquid to the 
reservoir, The chamber of the foree-pump has another tubular passage 
which forms the communication between it and the reservoir in the base ; 
this inlet passage is shut by means of a valve which prevents the return of 
the liquid in that direction. The chamber and plunger of the force-pump 
are arranged in an angular position across the reservoir; the plunger is 
made upon the trunk principle, about one-half of its length being made 
tubular. The plunger is connected by a link, which works on a pin cross- 
ing the lower end of the tubular part, to the actuating hand-lever, the 
lower end of which is jointed to a pair of lugs cast on the pump-cylinder, 
and projecting out over the base. The actual lifting part of the jack 
consists of a cylinder closed at the upper end, and sliding up and down on 
the vertical cylinder connected with the base. The upper end of this 
sliding cylinder is fitted with the ordinary tripod head-piece, which is brought 
under the object to be lifted ; it has also a toe-piece which projects outwards 
in a lateral direction from the lower part of the external or lifting cylinder ; 
this part is exceedingly useful for lifting anything from the floor,—a purpose 
to which the ordinary lifting-jacks are wholly inapplicable, Upon the 
pump-lever being put into action, the liquid is forced up the central tube, 
so as to raise the external cylinder, any leakage of the water being prevented 
by a metallic or other packing placed between the upper extremity of the 
tube and inner surface of the lifting cylinder, In this way, as the liquid is 
forced up the pump, the external cylinder is raised, lifting with it the 
object to be moved or supported. And where a longer range of lift is 
required, the lifting cylinders are made telescopic, so as to slide one within 
the other. When the jack is to be lowered, the let-off valve is gradually 
eased tu allow the liquid to escape back into the reservoir; this valve is 
simply a red of metal, one end of which is pointed, and enters a hole in 
the central tube through which the water is forced. The outer end of the 
valve-spindle projects out through the side of the reservoir, and has a 
thumb-nut fitted thereto to allow of its being screwed to-and-fro, and thus 
close or open the passage between the central vertical tube and the chamber 
or reservoir in the base of the machine, — Not proceeded with, 

2133. R. A. Brooman, Fleet-street, London, ‘* Elevators or lifts for hotels, 
warehouses, dc.”"—A communication.— Dated 10th September, 1859. 

These improvements have for their object the rendering of the 
conveyance of persons, baggage, or goods vertically to or from the different 
storeys of hotels, public buildings, or warehouses, more safe, convenient, 
and, in fact, practicable than by former methods, The invention consists 
of two general parts, First, the means for effecting the raising of the 
elevating car e or platform, and the stopping of the same any desired 
point ; and, Secondly, the means for controlling the descent of the same, 
The elevating power employed is that of a large screw placed vertically, and 
made to revolve by suitable gearing at its lower end, This screw isa cylinder 
of iron, and may be cast in sections of convenient length, and, say, of 10 in, 
or 12 in, in diameter. Upon this is cast a broad square thread, having a 
rapid pitch. The screw is secured to the building by bearings which 
project from a vertical timber, and which encircle th rew at the places 
where the sections are affixed together, the screw being smaller at those 
parts, so that the bearing need not extend out beyond the surface of the 
cylinder, Its weight, and that of the load, may be sustained wholly by the 
step at the bottom. A nut is made to travel upon this screw, and consists 
of a cylinder, smooth upon the interior, and somewhat larger in the bore 
than would suffice to nearly admit the thread of the screw, A female screw 
is formed in this nut by inserting, at suitable distances and positions, 
friction rollers set in frame. A portion of these serve to steady the nut in 
its due position, and are set in on different sides of the nut, so as to travel 
upon the cylindrical part of the screw, while, to save friction, they are 
placed with their axes at such inclination to the axis of rotation of the 
screw that each rolls upon the cylinder in a direct line as the nut ascends or 
descends, the inclination being according to the pitch of the thread, and 
thus there is no sliding laterally of the rollers. Another set of rollers is 
inserted (also from the outside), the purpose of which is to travel upon the 
upper side of the thread, and thus cause the nut to be raised when the 
screw is revolved in the proper direction, The axes of these are horizontal, 
and the rollers are, in effect, carriage wheels travelling upon a rail wound 
spirally along a cylinder. The nut is not permitted to turn around, and 
it has a vertical slot throughout its length on one side, whereby it 
may pass the arms of the bearers before described as for sustaining the 
vertical position of the screw. Around or upon the nut thus constructed the 
platform is built of such size as will but just pass readily through the open- 
ing in the floors, and to obviate the disposition to turn around in one 
direction, which will be caused by the action of the screw, there is a vertical 
rail running up on the side of the opening or well, and a single wheel on 
the carriage runs against the said rail, The platform may be built up at 
the sides and covered at top, and have doors which are opened and closed 
automatically by the action of a cam properly located on the building to 



























































| act upon a system of levers under the platform at the proper times, which 


will be just as the bottom of the doors has passed above the level of each 
floor. Similar levers upon the building, acted on by a cam placed on the 
carriage, operate to open and close doors upon the well or opening in which 
the carriage moves. There is an arrangement for throwing the driving-belt 
out of or into gear automatically when the carriage arrives at the top of 
the screw, or at the bottom respectively ; and this is made to connect from 
top to bottom by a rod which passes through the carriage in order that it 
may be operated by a person inside when it is desired to stop at any parti- 
cular floor. There is also a friction brake of ordinary construction vo hold 
the carriage in position at such stopping, but operated by a cord which 
passes likewise through the carriage in order that it too may be under the 
control of the person within. The second prominent feature of this in- 
vention is the means of effecting the descent of the carriage. It is intended 
that its gravity shall be the power to effect such descent, but that power 
would be subject to constant acceleration, and hence the inventor has 
devised a peculiar retarding apparatus. At the moment when the hoisting 
machinery is thrown out of gear with the driving power, it is transferred to 
the retarder, although that does not begin to operate whilst the brake is 
applied, and the principle depended on for duly controlling the rate of 
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descent is the passage of water or other fluid through apertures of given 
size. The means in which the inventor avails himself of this principle is 
by the use of closed cylinders having a piston in each, with apertures 
through the piston through which the water may pass and repass as the 
piston travels from end to end of the cylinder, The piston may be com- 
posed of two plates having openings which coincide when fully open. One 
of these plates is to be fixed upon the piston-rod, while the other is affixed 
upon a tube encircling the said rod, and forming a part of it, until the 
stuffing-box is passed, where it can be made to partially rotate, and thus 
close the openings in the piston by moving the plates upon each other. This 
system of retarding the return revolution of the screw, whereby the descent 

of the carriage is permitted, is equally applicable to the drum on which a 

rope has been wound, in cases where that is the method employed to raise 

the platform or carriage, as is commonly the case in the elevators or liits 

used in warehouse . 

2136. J. Court, Brompton-row, Middlesex, “ Improvements applicable to gas 
and other lamps and lights, and also gas stoves.” —Dated \yth September, 
1859. 

This invention has for its object the more complete combustion of gas and 
other agents used for illuminating purposes, To effect this, the patentee 
forms a ring of metal suitable to fit on the top of a chimney or glass of a 
lamp, portions of the opening of which said ring he fills with a woven or 
plaited material or vegetable substance known as asbestos ; or he binds 
shreds or filaments of the same on small rods fixed across the said ring, thus 
forming and adapting a cap or cover over the flame, the effect of which is as 
follows :—The asbestos becomes red-hot, the caloric becomes increased in the 
glass of the lamp, or fireplace of the stove, as the case may be, more perfect 
combustion ensues, the flame is improved, and smoke prevented as the 
result, 

2137. <A. MaAnpre, Rathbone-place, Oxford-street, London, 
apirits, beers, vinegar, dc.”"—Dated 20th September, 1859. 

This invention consists in the production of a colouring matter for 
colouring spirits, beers, vinegars, and other liquids or beverages, from the 
sugars extracted from rice, maize, carrots, maple ananas. pompions, ches- 
nut, mangold wortzel, sorghs, turnips, and Jerusalem artichokes, by burning 
them until they are converted into caramel or colouring matter, and for 
that purpose the inventor puts into a vessel of any suitable kind and capacity, 
capable of being heated from a naked fire or otherwise, the quantity of any 
of the aforesaid sugars wanted; the sugar is then heated up to be burnt 
until it has lost all the sweetness or flavour of sugar. He then addsthe 
quantity of water required, and boils it as usual. If the colouring matter is 
wanted to be solid, it should be taken out of the vessel before adding any 
waters—Nol proceeded with, 

2145, E, Conmier, Midvleton-aiiiet, € 
Dated 20th September, doo, 

The inventor makes car dilators with the tube or part inserted in the 
barrel of the ear in two er more parts, the division or divisions being 
longitudinal, and the parts li together so that they may be inserted in 
the ear in a collapsed state, and afterwards, by the aid of a small thumb- 
screw or other contrivance, be caused to expand in, and open the ear; these 
dilators are furnished with funnel mouths as usual.— Not proceeded with. 
2147. H. Cor.ess, West Derby, Lancashive, ‘* Apparatus for washing, wring- 

ing, ond mangling.” — Dated 21st September, 1d59. 

Ip one method of carrying out the First part of these improvements the 
inventor employs a tub or vessel, similar to the ordinary *‘ dolly” or 
* peggy” tub, in the centre of which is an upright wooden spindle with the 
horizontal arms furnished with small blunt pegs or projections. This 
spindle is supported in suitable bearings at top and bottom, and is caused to 
revolve partially by a pair of bevel wheels turned by a winch-handle. ‘The 
winch-handle is connected to a small crank which is attached by a link to a 
lever on the end of the shaft which carries the first bevel wheel, so that, as 
the winch-handie is turned, an alternate circular motion is given to the 
upright spindle. The improvement in wringing apparatus consists in 
employing a screw or other press instead of the rollers ordinarily used for 
that purpose. And the improvement in mangling apparatus consists in the 
employment of a pair of rollers made of slate, earthenware, lava, or glass, 
instead of the wooden rollers heretotore used.—Not proc eded with 
2150. G. D. Ropinson, Church-strect,**lelington, London, © Regulating the 

pressure of gas aed other fluids.” —Dated 21st September, Vs59. 

This invention relates to improvements in apparatus for regulating the 
pressure and flow of gas and other fluids through pipes or other chambers, 
so as to maintain a uniform and steady pressure to the burners, and consists 
in the adaptation of a valve. Iu this particular the apparatus does not 
differ much from other gas regulators now in use for this purpose ; the gas 
is introduced by a supply-pipe into the inlet chamber or compartment o: 
the apparatus ; from this chamber or compartment the gas passes into a 
second chamber or compartment, but the amount of gas passed or passing 
from one chamber to the other is regulated by means of the valve, which is 
caused to close or open a passage between the two compartments more or 
less as circumstances may require, that is, according to the number of lights 
burning. The valve for regulating the pressure of gas between the inlet 
and outlet chamber or compartment of the apparatus is carried by a cover 
with turned down edges, which enters a trough containing a fluid—by pre- 
ference quicksilver ; and the cover moves on pots or fulcra one inch or more 
from the end of the regulator, which causes the regulator to be self-govern- 
ing, and, at the same time, act as a brake, so that when a high pressure 
comes on from the main, it cannot close the valve and cut off the gas, and 
put out the lights, so common in gas regulators; the cover is supported by 
two picees of brass on the sides that the screws or joints work upon; the 
cover is also supported by an iron or brass rod upon the top, over the points 
or fulera, which makes the cover under a high pressure steady, and cannot 
oscillate as is common in gas regulators, and also acts as a safety-rod, 


Colouring 


eviwell, London, “ Bar dilators.”— 






































2. R Davison, Lo udon-stret, London, “ lmprocemcuts in the construction 
of holders for contaning liquid or air, and other acriform jluids, expecially 
adapted for use in refrigerators.” — Dated 2st Sep ember, 1359. 

This invention consists in Lorming holders by corrugating sheets of copper 
or other metal between rollers, or otherwise, and in rivetting or fixing two of 
such corrugated p ates with the concave or hollow parts opposite each other, 
so that cach pair of corrugations throughout the breadth of the plate shall 
form as many pipes, tubes, or holders as there are corrugatious ; in other 
words, to form a large number of hollow spaces or surfaces in a connected 
form (instead of sepe > pipes or tubes) which for some purposes will be 
found more useful, The plates, when required of considerable thickness, 
may be moulded and cast in the usual way. The corrugations in thin plates 
are best formed by first placing the metal sheets between a top and bottom 
die, and at every stroke or fall of the upper die to form one corrugation, 
and so on, until the whole sheet is corru.ated, When it is required to 
bring the edges of the corrugations to a square corner, it will be necessary 
to pass the sheets through a pair of concave and convex rollers. When it 
is required to bend the corrugated plates into semicircular or other curves, 
the suid plates are passed through a serics of rolls in a manner which is well 
understood. 


















2155. T. Firup, Rose-gardens, Hammersmith, * Cleaning, ironing, pressing, and 
glazing."—Dated ud September, W509, 
This invention consists, First, in the actuation of wheel brushes, 


circular, bevel, curved, and plain brushes, pumps, wipers, wiping wheels, 
hollow-box smoothing irons, plain flat smoothing irons, and callendering 
wheels by a mechanical gearing, for the purposes of brushing, scouring, 
cleaning, Whiting, and glazing women's stays, corsets, supporting-bands, 
men’s coats, jackets, trousers waistcoats, and canvas overalls, laundry work, 
and textile tabries generally. 
scouring, and piping women’s slays, corsets, supporting-bands, men’s jackets, 
coats, trousers, Waistcoats, canvas overalls, laundry work and textile fabries 
generally, by the wd and means of Wheel brushes, round, bevel, curved, and 
plain brushes, pumps, wiping wheels, wiping hollow-box smoothing 
plain flat smoothing irons, and callendering wheels actuaied by mechanical 
mhicalts, 

2160. C. J. Panny, »* Apparatus applicalle tos 

—Dated 2rd September, 1d59. 


The patentee forms a banding 





i 








ry binding of cloth or other material, by 


causing it to enter a flattened tube exactly its own width, the edges of which | 


tube are at a short distance from the entrance turned over, in order to fold 
down both edges of the cloth as it is drawn through. The edges so turned 
down then gradually approach cach other, so as to fold the banding exactly 
in the middie, and enable it to embrace the edge of the material to which it 
has to be applied, thus placing one-half of the banding on the face of the 
material, and the other half on the reverse side, by which means both edges 
of the banding are attached to the cloth or material at the same moment, 
and by the same stitch , the atoresaid gradual approach of the edges of the 
banding being caused by gradually doubling the tube towards the end where 
the banding is delivered. 

2164. R. James, Manchester, ** Covering crinoline.” 

1859, 

This invention refers to those machines that are known in the trade as 
braiding machines, and consists in causing the article to be braided to turn 
irregularly or at intervals, as may be desired, in order to braid the material 
in curves or other such devices. This the inventor accomplishes by means 
of pattern cams , or equivalent apparatus, such as a jacquard, may be em- 
ployed.—Not proceeded with, 

2174. J. Frexninoven, Dukingield, Cheshire, 
buckets." — Dated 2th September, 1850, 

This invention consists in employing two inner conical rings, whole or 
split, placed in such manner that the base of one is opposite to the base of 
the jother. The rings have a number of holes which form vertical double 
sockets, when one ring is placed over the other. Into each vertical socket 
is placed a spiral spring, such springs acting equally upon each conical ring, 
uniformly pressing one upwards and the other downwards. Over the said 
ings the patentee places external split rings, their interiors truly 
fitting the cones of the inner rings, ‘The top internal ring is furnished with 
adjusting screws, by which the force exerted by the springs can be either 














Dated 2rd Seplember, 





oe Pistons, plungers, and 

















increased or diminished as required, in order to fix the self-adjusting power 
by which the external split rings are uniformly pressed outwards in a 
perfectly cylindrical form, and thereby truly fitting the cylinder. The 
adjusting screws are covered with plug or screw caps, which can be readily 
taken off to obtain access to the adjusting screws, without removing the 
cover of the piston plunger or bucket. 
2182. R. Coates, Chancery-lane, London, “ Promoting Ue growth and other- 
wise improving the hair.” — Dated 27th September, 1859. were ; 
This invention relates to the application of glycerine in combination with 
other matters, for promoting the growth and otherwise improving the hair. 
The inventor takes of glycerine, say, 85 parts ; cajeput oil, 3 parts, kino, 
9 parts ; and cantharides, 3 parts. He mixes these ingredients intimately 
together, either with or without the appli ation of heat, adding aromatic 
essences or other scents according to fancy. proportions other than the 
above may be adopted, and other matters added to the preparation ; or the 
glycerine may be combined with other matters, it being the principal in- 
gredient, or it may be glycerine alone, that being the material from which 
the beneficial results are derived. —Not proceeded with. 











New War Sreamers.—The following screw steam-vessels are 
now building at Woolwich and Deptford Dockyards, and several are 
forward for launching: — Anson, 91; Repulse, 91; Bristol, 51; 
Newcastle, 51; Wolverine, 21; Zebra, 17; Rosario, 11; Rapid, 11; 
Dart, 5; Lee, 5; Mullet, 5; Speedwell, 3. Admiralty orders have 
also been received to lay down the keels of the following vessels as 
the slips become vacant;—Caledonia, 91 ; Dartmouth, 36; Blonde, 
36; Alligator, 21; Ontario, 21; Columbine, 11; and two screw 
gun-vessels. In addition to this fleet, the following screw sloops of 
four guns, and 200-horse power, are now building for the Govern- 
ment by private firms at Blackwall and Millwall .—Felipse, Lily, 
Serpent, Racehorse, Snipe, Sparrow, and Star. 

Arcantic RoyaAL Mar SreaAM NAVIGATION Company.—At the 
first meeting of this undertaking the report, which was adopted 
unanimously, stated that ‘* Upon the incorporation of the company, 
in October, 1858, the directors at once adopted measures in further- 
ance of the negotiations already commenced for obtaining a contract 
from the Colonial Government of Newfoundland for a postal service 
between Great Britain and that colony, and also took steps to obtain 
an Imperial subsidy from the British Government for a postal 
service between Galway and the United States of America. ‘The 
directors succeeded in tchiiees a contract with the Newfoundland 
Government, securing to the company an annual subsidy of £13,000 
for a monthly postal service between Galway and St. John’s, New- 
foundland, and the company commenced the service under such 
contract in the month of January, 1859. ‘The negotiations with the 
British Government for the Imperial subsidy occupied a lengthened 
period, and it was not until the month of April, 18.9, that the im- 
portant contract entered into between her Majesty’s Government 
and the company was signed for a postal service between Galway 
and the United States, and for the delivery of telegraphic messages 
at St. John’s, Newfoundland, the service comprising a fortnightly 
departure from Galway and from New York. ‘This service is to 
commence in the month of June next, and the annual subsidy to be 
paid to the company is £78,000, making with the colonial subsidy 
the sum of £91,000 per annum as revenue for the postal services 


” 





alone. 

Farat BorLer Exptosion.—The Newcastle-on-Tyne colliery dis- 
trict appears destined to a fearful notoriety this spring through ex- 
plosions in mines and explosions of steam boilers. Following the 
awful Burradon explosion we recorded a destructive colliery boiler 
explosion last week, and we have this week to report another 
colliery boiler explosion, which has been extremely destructive. 
The underviewer, at Blaydon Main, where the boiler exploded last 
week, happened to be a brother of Mr. Johnson, the underviewer of 
Burradon; and, by another singular coincidence, the colliery where 
the explosion we are about to record has happened is closely ad- 
jacent to Burradon, and formerly belonged to the same owners. 
Seaton Burn Colliery belongs to Messrs. John Bowes and Co., and 
the mine is under the charge of Mr. 8. C. Crone, viewer. ‘Two 
engines were generally employed, ove for pumping and another for 
winding, a third, which has been superseded by one of these, bei g 
kept in reserve, and occasionally used in feeding the boilers. The 
steam required for the machinery was supplied by six boilers, each 
measuring 32 ft. by 6 ft. 10 in., which were arranged on one bed to 
the north of the engine-house, with their ends pointing east and 
west. The outside boiler, at the north end of the row, was a new 
one, and, besides other appliances, was fitted, as an experiment 
with Mr. Archer's safety-valve. ‘To each of the others were attached 
two escape-valves and two tloats, one of the common description, and 
the other an alarm whistling tioat. The boiler which has exploded 
stood third from the outside, and, in addition to the valves and floats 
just mentioned, was furnished with one of Schetler’s steam-pressure 
gauges. This boiler, it appears, suttered severely from an explosion 
which took place at the same colliery about twelve years ago, and 
had at that time to be almost entirely rebuilt. Last week some of 
the rivets having been discovered to be loose, it was laid off on Fri- 
day and Saturday till the necessary repairs could be effected, and 
since that time it has been in constant work. The engines and boilers 
were entrusted to two men, one of whom remained in charge during 
each shift, and there were always two stokers in attendance to look 
after the tires. At the time of the accident on Monday forenoon 
there were, as was always the case, only five of the boilers in 
operation, the sixth, which in this instance was the one immediately 
adjoining the engine-house, being laid ott work. During the shitt 
commencing on Sunday evening a man named Lowman had been 
in charge, and he alleges that on examining the boilers about eight 
o'clock on Monday morning, previous to his going ot! duty, he found 
the valves and tloats all right. W. Younger, the engineman who 
succeeded him, is also stated to have examined the gearing some 
short time after, and satistied himself that everything was as it 
should be. The whistling float gave no alarm, and no one appears 
to have had the slightest suspicion of danger, when suddenly, about 
twenty minutes to nine o'clock, the boiler which stood third trom the 
outside sprang from its bed with tremendous force, unseating four 





| of the adjoining boilers, besides slightly lifting the fifth, tearing 
Second'y, in brushing, cleaning, dressing, | 


the bed to pieces, and projecting the stone and brickwork of which 
it was composed in all directions. The exploded boiler flew into the 
air to the height of the furnace chimney, and the principal portion, 
weighing about 6 tons, taking an easterly direction, alighted in a 
garden on the opposite side of the North-road, about 15U yards dis- 
tant, where it lay spread out into a huge sheet, covering, we should 
say, nearly 00 square yards of ground. A smaller fragment fell on 
the road, about o0 yards nearer to the pit, while another, also of 
comparatively tritling dimensions, was carried southward over the 
engine- house, and deposited on the pit-heap. When the crash took 
place Younger, the engineman, was standing at the tire-hole, in com- 
pany with two stokers, named Robert Ewing and John Turner. 
They were all three overwhelmed in the falling rubbish, Turner and 
Ewing being killed, while Younger was severely bruised and scalded. 
The pit-head, situated to the south-west of the boilers, was at the 
time crowded by from 12u to 150 men and boys about to descend into 
the pit to commence work; and had the exploded boiler gone in that 
direction the destruction of life must have been fearful. As it was, 
with stones and bricks tlying about in all directions, in such abund- 
ance that the roofs of the houses to some considerable distance were 
completely riddled by their fall, it was impossible but that a con- 
siderable number should be injured in a greater or less degree. Of 
casualties from this cause, James Rous and Conolly Mullen, coal 
hewers, who were standing on the bank, were struck by falling 
fragments, and cut in several places, but not seriousiy. “William 
Chevil, a labouring man, who was working on the colliery tiamway 
to the south of the engine-house received a severe blow on Y 


A woman, named Isabella Tennant, while w alking along by a row of 
houses, at some distance, was struck with a brick on the breast. and 
was on Monday night considered in a rather precarious condition. 
Jos. Collins, one of the blacksmiths, and Ralph Nichol, a banks- 
man, were each struck on the head, but not materially injured. 
W. Younger, the engineman, is reported to be extremely ill, and in 
great danger. 





the | 
head, from the ettects of which he is scarcely expected to recover. | 
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THe Great Britain.—LiveKpoor, WEDNESDAY.—The cele. 
brated screw steamship Great Britain, Capt. Gray, belonging to the 
black Ball and Eagle line of Australian packets has arrived at 
Melbourne from this port in the unprecedentedly short period of 
tifty-five days. 

ENGINEERS AND THEIR Risks.—We have heard with great pain 
of the death of Mr. Waiter Croudace, a very young engineer, who 
was one of an exploring party in Brazil, with a view to the exten- 
sion of the Bahia railway. We published two letters from him in 
our last volume to show the difficulties engineers sometimes en- 
counter, and regret much the further veritication of this in his up- 
timely death. He was grandson of Mr. Vignoles, engineer-in-chief 
of the Bahia Railway, and of the Tudela and Bilboa tine; and, as a 
young man of great promise and most kindly disposition, is much 
regretted by his colleagues, and those who knew him.— Builder, 

THe AccipeNT oN THE EasterN Counties RatLway.—The 
adjourned inquiry into the cause of the death of George Alexander 
Falconer, who expired on the 11th of March from injuries sustained 
by the accident at Tottenham on the 20th of February, was 
resumed on Tuesday afternoon before Mr. Humphreys, in the Sir 
John Cass Tavern, Victoria-road, South Hackney. Mr. Serjeant 
Ballantine appeared for the Eastern Counties Railway Company, 
and Mr. Humphreys (of Humphreys, Son, and Morgan) for the 
widow of the deceased. The greater number of the scientific gentle- 
men connected with railways and the manufacture of iron who gaye 
evidence at the Totienham inquiry, were also present. The only 
new evidence of a scientific kind which was produced was that 
which was given by Sir Charles Fox. In answer to questions by 
Mr. Humphreys, Sir Charles stated that he had examined wit 
great care the tyre which bad broken and occasioned the accident. 
The fracture had been occasioned by a weld which had never been 
perfect, but he was of opinion that if the tyre of the wheel had been 
properly blocked, it would have given certain indications which 
would have informed a careful workman that a defect existed. In 
cross-examination by Mr. Serjeant Ballantine, Sir Charles said that 
very small defects in tyres might remain undetected by the system 
of blocking he had referred to, but he thought the defect which 
caused the accident was originally too large not to have given indi- 
cations of its existence. Mr. Harrison, an engineer, Mr. Fenton, 
the manager of the Low Moor Ironworks, and Mr, Beattie, engineer 
on the South-Western Railway, were then called by Mr. Serjeant 
Ballantine, and each of them gave an opinion disagreeing with that 
of Sir Charles Fox. The coroner having carefully summed up, the 
jury returned the following verdict:—‘ That George Alexander 
Falconer died on the 11th day of March, and that his death arose 
from the upsetting of a certain locomotive engine on the Eastern 
Counties Railway, and that the upsetting of the said locomotive 
engine was caused by a wheel being used whereon was a defective 
tyre.” 

ImeroveED Marine EnGines.— The Gateshead Observer refers as 
follows to the new engines constructed at Messrs. R. and W. Haw- 
thorn’s works, upon the patent and under the superintendence of 
Mr. J. Frederick Spencer, of London: —** Step by step Mr. Spencer 
has advanced, as new combinations suggested themselves; and now 
he challenges public attention to a series of moditications in marine 
engines which seem to promise most important results in steam 
navigation. Among the objeets to the attainment of which these 
long continued efiorts have been directed, the most important is, 
perhaps, the substitution of fresh for salt water in the boilers of sea- 
going steamers. The ditticulty here was to compensate for the waste 
which necessarily takes place in the passage of steam through the 
engines, and in consequence of which all the water that could be 
produced by condensation of the steam discharged from the cylinders 
would be tound suflicient to replenish the boilers. This problem 
Mr. Spencer has solved by the introduction of a small subsidiary 
boiler, of such construction that it can be easily cleaned, and replaced 
at small expense. He supplies this boiler with sea water, and passes 
a portion of the steam raised by it into jackets surrounding the 
cylinders. There it serves the purpose of superheating the steam 
within the cylinders, thus etiecting a saving of 25 per cent. in fuel; 
and, undergoing a condensation in the process, supplies more than 
enough fresh water to supplement the feed deiivable from the 
condenser, and renders it adequate to the wants of the principal 
boilers. It will be obvious that by this means a vessel start- 
ing for Australia, having filled her boilers with fresh water 
before leaving port, may have them supplied with the 
like throughout the whole voyage; thus obviating the waste 
of power occasioned by throwing out, ever and anon, large quantities 
of heated brine, and preventing the incrustation so destructive to 
the boiler-plates. ‘The condenser, whose function it is to convert 
the steam from the cylinders into feed-water, has, in Mr. Spencer's 
ands, undergone several most important alterations necessary to 
the proper performance of its share in the arrangement above 
described. His condenser is a large vessel of rectangular shape, 
divided internally into a large central compartment, through which 
passes a number of straight tubes, debouching at either end into a 
narrow chamber. One of these chambers being divided into an 
upper and an under section, sea water introduced into the lower 
part passes through one set of tubes into the opposite chamber, and 
returning by another set of tubes into the upper part of the first- 
mentioned chamber, is thence discharged into the sea, or used as 
feed for the subsidiary boiler. This water, in its passage through 
the tubes, has of course the etlect of cooling their surfaces, and 
adapting them for condensing the steam which is introduced into 
the central compartment, and permeates the interstices between 
them. By this apparatus Mr. Spencer seems to have successfully 
carried out that surface condensation which has been a desideratum 
since the days of Watt, and which has hitherto failed im practice, 
owing to the complexity of the means by which it was sought to be 
effected. By passing the water through his tubes, and introducing 
the steam between them, he gets rid of an outward pressure incident 
to the opposite arrangement,to assist which the ends of the tube had 
to be secured with glands and screws; and is thus enabled to use 
a simple joint capable of being easily replaced at sea. The chambers, 
again at the ends of this condenser being intended to conta 
water and not steam, the end plates require to be secured only with 
a water-joint, and thns admit of being removed and replaced much 
more readily than would be the case if steam-joints had to be 
made. ‘Turning now to the pumps intended to work this apparatus, 
we find they are so constructed that each, besides serving the 
purposes of the ordinary air-pump, supplies the condenser with cold 
water. With such an arrangement, the breaking down of one of the 
pumps would not cause the stoppage of the engines, the other being 
adequate to keep them going at a diminished rate of speed. These 
pumps are worked by a small engine appropriated to that particular 
purpose. They can thus be driven at a regulated rate of speed, 
quite independently of the motion of the main engines—an arrange~ 
ment which at once frees those engines from a sort of drag. and 
removes the risk of derangement to the pumps by any sudden in- 
crease in the velocity of the paddle or screw machinery, arising from 
the pitching of the ship. The engines, constructed by Messrs. 
Hawthorn tor the patentee, work with great ease and smoothness 
(plan and workmanship being alike admirable); and the perfect 
action of the condenser, in maintaining a good vacuum of 25 in. an 
26 in., calls for especial remark. The machinery is intended for a steam 
vessel (10-horse power) belonging to Messrs. Bibby, Son, and Co.; 
and Mr. Spencer's improvements will also be introduced into Messrs. 
Laing and Stephens’s new steamship. Economy, both in boilers and 
fuel, is secured by the patent. A steamer of 50-horse power, which 
has plied for three years with the appliances under consideration, 
and which ran 23,000 knots during the first year of the three, has 
consumed, on an average, as we learn, but ewt. of coal per —_ 
or about half the usual quantity. With engines of 100 nomin 














horse-power, Mr. Spencer is able to save about 1,200 tons of 
per annum. They can be worked, let us add, with either fresh nape 
or salt; and every part is accessible for examination and repair 
sea; and as they are about to be introduced on the Tyne, our 
will have an opportunity of personal 
upon their merits for themselves.” 
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COAL, AND GENERAL TRADES, 


THE IRON, iD G . 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue Prevaminc Demand FoR IR0N— PRELIMINARY MEETING AND 1TS 
Topics: Prices; New Inspection Bill; Cost of Opposition to Regent s Canal ; 
The Great Western Railway and the Minerals beneath t—Bevcicem in Com- 
PETITION WITH ENGLISH InonMasTeRS — Pic Inox — IRoNsTONE—COAL 
Trave: The Proposed Amendments in the Inspection Bil—GtNERAL MANv- 
FACTURING TAADES OF BIRMINGHAM AND WoLveRHaMPTON: Varied State ; 
Results of the Fall in Copper: Weekly Holidays — Tue Prorosep Exutst- 
tion AT BesaNCON—ANOTHER BREECH-LOADING RipLE—RaAILWaY Acci- 
pents: Colonel Yolland’s Report upon Broken Tyres—FatTaL COLLIERY 
Accwwents: Mr, Lionel Brough on Single-link Draw-chains. 


Tue iron trade has experienced no alteration worthy of note since 
our last. A steady flow of orders continues for iron of a good 
quality, and although the quantiiies demanded are not very large, 
yet the orders folluw each other so closely that no ditliculty is ex- 
perienced in finding employment for the workpeople. At the 
reliminary meeting at Dee’s Hotel, in Birmingham. yesterday 
(‘Thursday’) week, the question of prices was disposed of in about two 
minutes. it was true that it was not considered advisable to recom- 
mend the quarterly meetings to make any alteration in the prices 
that have now for some time ruled, and that a formal expression of 
that opinion was passed, and a scale of charges adopted; but no 
member of the trade understood that in supporting a motion of that 
description he was pledging himself to accept no order at prices below 
that scale: on the contrary, every house understood that, whilst they 
should get those prices if they could, they were at the same time at 
full liberty to make the best terms they were able with their cus- 
tomers. Having thus briefly disposed of the formal question of 
prices, the association proceeded to discuss matters of the class to 
which we have adverted; and the doing so occupied a considerable 
time. First, the new Bill for the better regulation of iron and coal 
mines, which has been committed pro forma, came on. Mr. W. O. 
Foster, M.P., and Mr. W. Matthews related what they and other 
members of the committee that had been appointed by the Coal- 
masters’ Association of South Statlordshire had done in con- 
nection with the Bill. As these meetings are always con- 
ducted without the presence of reporters, we are unable to give 
a professional account of what transpired; but it was un- 
derstood that those stated that they had acted generally with the 
Miners’ Association of Great Britain, of whom Mr. Nicholas Wood, 
the eminent viewer of the north, is the chairman, had had several 
interviews with the Home Secretary, and had made several sugyes- 
tions, the adoption of which by the Government would make the 
proposed Act more practicable. ‘Their suggestions were favourably 
received, and it was expected that they would be incorporated into 
the Bill, which was being then re-modelled. A dratt of the re- 
modelled Bill it had been promised should be sent into the district so 
soon as it was prepared. Upon its arrival the functions of the 
committee would be again called into play. In the meantime the 
meeting, upon the proposition of their chairman, thanked the com- 
mittee.—Arrangements were next made for obtaining the necessary 
funds to defray the expenses attending the preliminary steps taken 
by the association to oppose the now defeated scheme for making the 
Kegent’s Canal into a railway. Expressions of satisfaction were 
uttered that the project had been defeated so early in the movement. 
‘The question was then mooted whether the trade should aid Messrs. 
Kose and Fletcher, of the Bilston district, in their struggle with the 
Great Western Company, who, so far as we understand the question, 
are endeavouring to establish a claim to the minerals that may lie 
beneath their line; but the subject was deferred, as it was scarcely 
thought that aid would be required because of the almost certain 
defeat of the railway company. If, however, the company, atter 
being beaten in the second court to which they had then appealed, 
should further appeal to the House of Lords, the meeting seemed 
willing to aid in opposing the company before that final tribunal. 

We perceive that it is stated that the Belgian ironmasters have 
obtained a large contract for railway iron, at Amsterdam, against 
English competitors. Their terms are 18 fr. 30 ¢. for 100 kilo- 
grammes. . : ; 

The pig-iron trade has not improved since our last. Very little 
is being sold ; the market is, therefore, kept well supplied, and prices 
for all but the tirst descriptions rule in favour of buyers. , 

White ironstone, gubvin, and blue tiats, the yield of the district, 
are sought after, and realise from 16s, to 17s. a ton. 

The coal trade continues brisk, and prices are well maintained. 
Nothing is now heard amongst the men respecting wages; but the 
best educated of the miners evince great interest in everything that 
relates to the progress of the New Inspection Bill, which as originally 
designed they wish to see become law. ‘The toilowing, however, 
have been published as the amendments proposed ;— 

That, instead of the system of inspection being extended to all 
ironstone mines, it should extend only to such as are so worked in 
connection with a coal mine that the same winding machinery applies 
to both. 

That the educational clauses shall be omitted; and those which 
alter the age from which boys and enginemen may be employed. 

That the general rules shall provide— ; 

1. For an adequate amount of (not artificial) ventilation to render 
harmless noxious gases in all working places and workings (but not 
in all accessible places). 

5. That pits where the natural strata are not safe shall be cased 
or lined (and the masters add), “ or otherwise made secure.” 

7. That places of refuge at the sides of underground self-acting 
and engine-planes may be substituted for proper means of signalling 
between the stopping places. ‘The Government propose, if this 
alteration be made, to add that these places of refuge shall be * at 
distances of not more than thirty yards.” 

8, 9, and 10. That these rules shall be omitted. The Government 
propose that rule 1v shall be retained, but altered thus * A sulli- 
cient cover shall be used overhead when lowering or raising persons 
in any working pit or shaft.” ‘This is equivalent to subsututing a 
bonnet for a cage. 

14. That one safety-valve shall sutlice instead of two. 

15. That the tly-wheel of every engine (but not ail other dangerous 
parts of the machinery) shall be fenced. 

16. That this rule shall be omitted. The Government propose to 
retain it, altering ‘sutlicient boring-rods” to *“sutlicient bore- 
holes.” 

Clause 17 of the original Bill the masters propose to modify by 
removing the penal portion, and substituting the provision that, in 
case of u dispute between the inspector and a coalowner as to the 
removal of what the former deems a cause of danger, the latter shall 
nominate five or more uninterested and competent mining engineers, 
from which the Secretary of State shall select one or more to decide 
the matter in dispute. ‘Ibis arbitrator is to be paid half by the coal- 
owner and half by the Treasury. 

The masters, lastly, wish the 20th clause modilied, so that they 
need give notice of “loss of life and (serious) personal injury” only. 
This the Government object to. 

In the general manuiacturing trades of Birmingham the decline 
noted in our last has continued. The country shopkeepers have 
now almost ceased to order, not because they are already overstocked, 
but because of the increasing uncertainty in the maintenance of the 
existing peace. Fortunately the foreign trade is somewhat better 
than it has been, especially that of the East Indies and South 
America. Houses engaged in the foreign trade are therefore much 
better off for orders than their neighbours who have no such 
connection. 

Wolverhampton and the surrounding district has not yet felt 
the depression which is coming over most of the lighter trades of 
Birmiugham. ‘Ihe factors are giving out numerous orders to the 
small traders ; and at the large manutactories where tin plate wares 
and japanned goous, and locks and bolts, are made, all the hands are 
kept in active employment. 

















THE ENGINEER. 


The heavy trades about Dudley are not brisk; and although | 
heavy chains are now being offered at marvellously low prices, yet | 
scarcely anything is being done in them. ' 

The two reductions in the price of copper have not induced pur- 
chasers. Rolled brass, brass wire, and tubing are now 4d. a-pound | 
cheaper than before the last reduction, which has further occasioned 
an alteration in the discounts of brassfoundry goods of 2} per cent. 

There seems to be very little unemployed labour out of Birming- 
ham ; and the Jronmonger (a London monthly trade circular) of the | 
3st March has the following in its Birmingham and Wolverhamp- | 
ton trade report:—“ The workpeople engaged in the lock and other 
heavy trades in the Wolverhampton district are, as usual when trade | 
is brisk, making weekly holidays, and causing much trouble and | 
annoyance to the wholesale houses, which are pressed for goods.” 

It would be well if the weaversof Coventry could turn their hands 
for a time to the making of locks. It is stated that there are at this 
moment two thousand looms in Coventry standing idle, although | 
March is usually a busy month. Generally speaking, the bar and 
power looms afford occupation for two or three persons, so that it 
would appear there are from five to six thousand persons without 
settled employment connected with the Coventry weaving. 

A communication has been received in this district, dated New 
York, March 13th, in which the writer says :—*“ I extract from the 
annual table of exports issued from the Treasury department the 
following statement of certain American manufactures exported 
during the past two years :— 








1858. . 1859, 
Value in dols, Value in dols, 
eee eee 24,078 .. 21,213 
» bars .. o* .. * .- - . 
» nails _ ee 


» castings ee ee 
Other manufactures . oe 
Copper, brass, &. .. ..) e es 
Glass ware .. 4. «. > 20 we 
Tin ware js se we os se 
Manufactures of pewter and lead .. 
Gold and silver leaf ..  ..  w. ee 
Jewellery .. oc 22 oe os an 





a 538,358 


“The Committee on Ways and Means of the House of Kepresen- 
tatives will, it is expected, during the present week, submit their | 
project for arevision of the tariff. A majority of the committee are 
Protectionists, and their chairman is one of the leading iron men of | 
Pennsylvania; the tarift they will recommend, therefore, will dis- 
criminate more than the present one in favour of American manufac- 
tures. If they are able to work its passage through Congress, its 
effect will, no doubt, be seriously felt by the iron and other interests 
in your locality. Their prospects of success are not bad. The time 
for the movement is well chosen, being the eve of a Presidential 
nomination and election, and free trade Democrats will be apt to 
concede a few points, if by so doing the voters of the iron and manu- 
facturing states of Pennsylvania and New Jersey can be secured, for 
their votes will decide the question of the next Presidency. Every 
possible outside influence is being used to ensure the passa; 
new Bill, and I presume there is little doubt that it will be carried 
through the Lower Llouse. In the Senate, its prospect is by no 











, to some existing unsoundness. 
| part of the chain had failed, for it had fallen into the * sump” at the 


ge of the | 


means so brilliant. In framing the Bill, the aim of the | 


committee will, of course, be to obviate, as much as_ possible, 
objections on the part of free trade senators, while making 
out a plausible case in behalf of domestic industry, and 
obtain from the Senate such concessions as its members will 
yield, as a lesser evil than going to the country on the question. 
With this view, the Bill, instead of a general advance on the present 
rate of duties, will levy specitic instead of ad valorem duties on such 
leading articles of importation as compete most successfully with the 
like articles of American production. Of these, iron and hardware 


are among the chief. What change may be recommended in the | 
duties on hardware manufactures is not yet known, but at a recent 


conference of ironmasters and Protectionist members of Congress at 
Washington, it was resolved to ask the Committee on Ways and 
Means to tix specitic duties on iron at the following rates :—On pig- 
iron, 7 dols. per ton; railroad iron, 12 dols. per ton; fine bars, 1 cent 
per pound; boiler iron, 1} cent per pound; Russia sheet-iron, 2) cents 
per pound ; scrap and minor descriptions were also provided for.” 
The Town-clerk of Birmingham has received from the Mayor of 
Besancon circulars relating to the forthcoming Industrial Exhibition 
of all Nations, which it is proposed to inaugurate there on the 1st of 
June next. The Exhibition will be open to all nations and for 
every description of produce, and will continue from the Ist of June 
to the 30th of September. Agriculturists, mechanics, and artists 
will be furnished, on request, with special circulars attached to forms 


of application for admission, which must be filled up and forwarded , 


to the Mayor, President of the Exhibition Committee, before the 
Ist of May. On the close of the Exhibition medals of gold, silver, 
and bronze, and “ mentions honorables,” will be awarded by special 
juries to the more remarkable works and objects. The expense of 
the undertaking will be met by a subvention from the town of 
Besancon and various local bodies, by admission fees, and by a 
lottery share subscription already opened for the distribution of 
pictures, watches, jewellery, furniture, &c., purchased by the Expo- 
sition. The committee, in their prospectus, dwell with justiliable 
pride on the peculiarly favourable situation of Besangon for a con- 
gress of this character, and insist on the advantages which its 
vicinity to the frontiers of France, Germany, Belgium, Switzerland, 
and Italy, its importance as a centre of horological industry, and its 
intersection of the manufacturing and agricultural zone which ex- 
tends from Lyons to Mulhouse and from Dijon to Berne, secure for 
it in regard to the fine arts, horology, general industry, and agri- 
culture. We may add that the project, which originated with a 
Besancon educational body, is under the special patronage of Prince 
Napoleon. 

Mr. Wm. Haymon, of Netherton, near Rugeley, has invented a 
breech-loading rifle, which he has patented. ‘Lhe principle adopted 
is exceedingly simple. The mere pressing upward of a small lever 
by an eccentric motion exposes the chamber, and that is instan- 
taneously closed again by replacing the lever. There is thus only 
two motions nece: ary in loading, and with such celerity is this 
accomplished, that Mr. Haymon assures us he can tire six or nine 
shots a minute. It has this advantage also, that no discharge can 
take place unless the chamber is perfectly closed, the cock being 
locked, and thus a liability to accident is avoided. Another merit 
claimed for the new arm is that the invention can be applied to the 
ordinary rifle at a tritling expense. Mr. Haymon has applied his 
principle to a double-barrelled birding gun. By simply twisting the 
stock involving only one motion, the chambers of both barrels are 
opened to receive the charge, and are secured very readily by 
another twist in the opposite direction. We are informed that both 
these guns have been in frequent use, and that first-rate shooting | 









has been made with them. The principle is one which at this parti- | 
cular time is deserving the attention ot those practically acquainted 
with the subject. 

It may be remembered that, on the 22nd of December last, a tyre 
came ott a wheel of a third-class carriage on the South Statiordshire 
Railway between Walsall and Birmingham, and the carriage got oll 
the line. Four passengers jumped out, one of whom was killed, and 
the other three were injured. Col. Yolland, R.E., the Government 
Inspector, has reported upon that accident. The report says that 
the tyre is stated to have been purchased as composed of the best 
Low Moor iron; and the quality appears to have been good. It 
seems doubtful whether it was made at the Pimlico Works, London, 
or by Messrs. Fox, Henderson, and Co., near Birmingham, and 
bought by Messrs. Wright and Son, the carriage builders, of Bir- 
mingham (who maintain the rolling stock for the lessee, Mr. 
M‘Lean), about twelve years since. Col. Yolland states that the 
tyre was evidently a good one, but not put on the sole of the wheel 
according to any of the most recently invented modes, such as 
Beatiie’s patent, by which, if a fracture does take place, the proba- 
bility is that no further accident will result from it. The fracture 
appeared to have taken place at a weld through which a rivet-hole 
passed, and there were indications that the weld was not perfect, but 
itis probable that the imperfection which was traceable after the 
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fracture could not have been discovered on the outside. No proper 
marks were left on the tyre by the person who made the weld to show 
where it was situated; and thus a rivet-hole was made where it 
ought not to have been. The wheel was sounded by the hammer at 
Wichnor and Walsall. The carriage examiner at Walsall, a servant 
of Messrs. Wright and Son, told Colonel Yolland, that he had 
stopped a dozen carriages with broken tyres in the course of the 
last twelve months, besides a great many with loose tyres; but he 
kept no record and made no report of them. It appears that Messrs. 
Wright and Son are bound to keep up the rolling stock, and are re- 
sponsible for any damage that occurs to it; but they have nothing 
to do with the compensation to any passengers who may be injured 
by accidents arising from defects of the carriages. Colonel Yolland 
states his opinion that this arrangement is not likely tv provide in 
the most etlicacious manner for the safety of the public. 

A fatal accident occurred in a coalpit at Benthall, in Shropshire, 
on Saturday, from choke-damp. John and William Jones, who were 
in the employ of Mr Bathurst, of the Haybrook Potteries, upon de- 
scending a pit shaft, were suffocated by an accumulation of carbu- 
retted hydrogen gas that had collected in the works during the night, 
William Jones, a boy, was brought up a corpse; but the other, an 
old man, recovered slowly on being brought to the mouth of the pit. 

The inquiry into the circumstances attending the accident by the 
breaking of a single-link chain at the Park-lane Colliery, Dud.ey 
Port, has been resumed. From the evidence of Mr. Lionel Brough, 
her Majesty's Inspector of Coal Mines, and that of Mr. Ceney, we 
gather that the machinery was what is called a “ horse-gin ;” and 
on the morning of the accident, when the skip was being drawn up, 
by some means the chain, which was a single-link, got cross-wound 
on the roller. Thus, the jerk, when the chain was being rolled off 
for the descent of the workmen, caused the link to break, and two 
men and a boy were precipitated to the bottom with fatal results, 
Mr. Ceney, the proprietor of the pit, stated that he had had the 
chain about six months. It was not a new one, but was in good 
condition, and he inferred that the breaking of the link was owing 
i But all efforts to get the broken 


bottom of the shaft. Mr. Brough stated that he found the thick- 
ness of the chain to be but three-eighths of an incli, whereas it ought 
not to have been less than half an inch. The men ought not to be 
raised and lowered on a single-link chain. He was of opinion that 
by constant use percussion had destroyed the original fibrous 
character of the broken link, and rendered the iron crystalline and, 
of course, brittle. The coroner said that no criminal blame attached 
to any one; but he cautioned Mr, Ceney not to use a single-link 
chain again. Verdict, “ Accidental death.” 


NOTES FROM 'THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent. ) 

LiveRPooL: Employment of Corporation Officers to do the Work of Architects; 
Opening of the Free Library: Graving Docks at Birkenhead, &c.—Emicea- 
TION FROM Tit Mersey: /ncreasing to the United States, and Decreasing to 
Australia—RKAiLwaY MATTERS IN THE LEEDS, BRADFORD, AND WAKEFIELD 
Districts—Tue Visit or THe RoyaL AgaricuLtruRAL Soctery To York- 
smirE —Gorron Ratmway Literary Instrrurion — State or TRADE ; 
Leeds: Shefield—Coau Prom THE BarnsLey Distaict; The Demand for 
London lncreasing — MANCHESTER STEAM BoiLeR AssoclaTion—GREAT 
NORTHERN Rattway; New Express Engines —Prosecrep IMPROVEMENTS AT 
SCARWOROUGH — STEAM PLOUGHING NEAR LINCOLN — SouTH LANCASHIRE 
Assizes: Railway Compensation Case—Tue non TRADE oF THE NEWCASTLE 
AND Mipptessro’ Disruict — Fravputent Trape Manks — Ratways 
in THE Nortru: Sucriston and South Shields; Derwent Valley—Manace- 
MENT OF COLLieRIES—FATAL Bolter Exeosion: Verdict and Details — 
Ipswich Town SURVEYORSHIP. 

CoMMENCING with Liverpool, we find that the Architectural Society 

of that town have adopted a memorial to the town council, objecting 

to the priuciple involved in the employment of officers of the corpo- 

ration to do the work of architects. A committee, appointed at a 

recent meeting of the town council, have fixed upon October as the 

time for opening the free library. Hopes are entertained that her 

Majesty, “ho returns from Balmoral in the course of that month, 

wilt be able to inaugurate the institution with her presence. The 

newly constituted bourd of Health for ‘Tranmere has resolved to pro- 
ceed at once with the construction of waterworks for the district. At 
the last meeting of the Mersey Docks Board the Works Committee 
recommeuded the construction of two graving docks at Birkenhead— 
one So fl. wide, at an estimated cost of £70,550, and the other 50 ft. 
wide, at an estimated cost of £52,120; to fix engines and pumps, at 
an estimated cost of £10,000; and to construct walls, sheds, &c., for 
the same, at an estimated cost of £9,500. Mr, Brocklebank, in 
moving the adoption of the recommendation, said the Board had 
already sanctioned an expenditure of £25,000 upon the entrances to 
three graving docks, and the work had proceeded to a considerable 
extent. ‘The construction of the proposed works at the present time, 
whilst the water was out of the Float, would be a great saving of 
time and money. A great advantage io these docks would be that 
they would not be dependent upon the tide, but a ship could be put 
in, the water pumped out, the stip’s bottom examined, and the vessel 
got out in the course of twelve hours, Mr. Boult proposed that the 
works be not proceeded with, contending that the money would be 
better expended on this side of the water. Mr. Boult’s amendment 

Was not seconded, and the proceedings were contirmed, 

Vilicial returns, illustrative of the emrgration from the Mersey 
during the past three months -that is to say, in the quarter ending 
Maret 3l—state that it has comprised 11,515 souls, against 9,861 
souls in the corresponding period of lust year. In short ships,” 
vessels not coming under the Passenger Act of 1855, nor subject to 
Government inspection, about 2,300 persons sailed during the quarter, 
against 1612 in 1859. ‘These returns exhibit a considerable increase 
wren compared wiih last year; but the chief feature of remark is the 
great increase which is ob-ervable in the emigration to the United 
States. To Canada there has been no direct emigration, but it will 
open during the present month. ‘To Australia the emigration trade 
has rarely been so dull as during the present year. ‘The emigration 
to Victoria during the last quarter “under the Act” number d 56 
cavin and 1,084 steerage passengers—484 English, 109 Scotch, 344 
irish, and 17 natives ot foreign countries, making a total of 1,140; 
while in the same period of last year the numbers were 105 cabin and 
1,970 stecrage, bemg nearly double the number. ‘The dulness of the 
Australian trade from the Mersey may be known from the fact that 
two of the regular monthly liners, heretofore in the habit of conveying, 
ou the average, from 200 to 300 passengers, last month cleared and 
sailed as “ short ships,” neither of them having more than 30 pas- 
sengers on board. Four “short ships” sailed during the month, 











| carrying 102 passengers, to Melbourne. ‘To New South Wales only 


one ship sailed during the quarter, with 372 Government emigrants, 
while during the same period of 1859 two vessels were dispatched, 
I'v the other parts of Australia there was no emigra- 
tion, iree or otherwise. The “short ship” emigration to South 
America, West Indies, West Coast of Africa, &c., during the quarter, 
has been very insignificant, and scarcely worth notice. 

Ihe Select Committee appointed by the House of Commons to 
inquire into the merits of a Lill for authorising the Leeds, Bradford, 
and Halifax Junction Railway Company, and the Bradford, Waketield, 
and Leeds Railway Company, to amalgamate their undertakings, have 
determined that tue preainble was not proved. A Bill to enable the 
latter company to construct a branch line from Wrenthorpe, near 
Waketield, to Ossett, with a mineral branch to the collieries of Messrs. 
Tirry, Greaves, and Co., has passed through committee. On behalf 
of the promoters, it was stated that Ossett was rather more than three 
miles trom Waketield, and that its principal trade was the manu- 
facture of woollen cloth aud “ mungo.” Alter the mungo was manu- 
factured it was sent to Leeds and to places north of Leeds, and a very 
extensive trade was carried on in the article, Ossett had now a large 
population ; had 23 mills, at_a nominal horse-power of upwards of 
600; had a plentiful supply of coals and water; and its only disad- 
vantage was that it had no railway communication. The estimate 


with 607 souls, 
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for the present works was £33,000, and the whole of it was subs 
by the principal inhabitants of the district. 
the company, stated that the proposed line commenced at Wren- 
thorpe, about three-quarters of a mile from the centre of Wakefield, 
and passed through Lord Cardigan’s estate, upon which there were 
thirteen beds of coal at a workable depth, to Ossett. The length of 
the proposed line was three miles fifty chains, and the works would 
be very light. 

Harroyate—besides a host of other towns—is in the field as a com- 


petitor for the honour of entertaining the Royal Agricultural Society | 


at the “ Yorkshire meeting” next year. The “stray” owners have 


offered to grant some land ‘for the use of the society. At a special 
meeting of the Leeds town council, held on Saturday, the Mayor 
stated that he had seen the Secretary of the Royal Agricultural 
Society, while in London a few days ago, and had explained to him 
the steps taken by the town council, and the inhabitants of Leeds 
generally, to induce the society to hold its meeting in Leeds in 1861, 
and his impression from that interview was, that if the inhabitants of 
Leeds continued to pursue the course they had adopted, they would 
be successful in inducing the society to visit the town. 

The Gorton Literary Institution had an interesting reunion on 
Friday evening. ‘The members of the socicty are principally employed 
on the Manchester, Shetlield, and Lincolnshire Railway. The chair 
was occupied by Mr. John Chapman, chairman ef the Railway Com- 
pany; and on the platform were Mr. E. W. Watkin, general manager, 
Mr. Ross, secretary, Mr. Sacre, locomotive superintendent, &c. Mr. 
Watkin, in the course of the evening, stated that the institution had 
three separate branches—library, lectures, and schools. There were 
250 children in average attendance at the schools. The parents 
appreciated the value of the instruction given, and took a delight in 
sending their children regularly, punctually, and cleanly in their 
persons and apparel. Altogether the experiment in this branch had 
been so successful that he thought the directors and shareholders of 
the railway company could not fail to see the benefits which had 
already accrued, and that they would give better accommodation for 
the schools than they had at present. 

At Leeds the forges are in an active state. In the machine trade 
there are fair orders on hand for flax machinery, chiefly for export to 
Belgium and Germany. The general machine tool trade is in a very 
brisk state, especially in the completion of Government orders. At 
Sheflield the local Zndependent reports “ continued activity in all 
branches of the steel trade. ‘The tilts and forges are all busy, and 
already some difficulty in getting work done punctually or in reason- 
able time has begun to be felt. The tile trade, to some considerable 
extent, shares in this prosperity, but the orders are, for the most 
part, for the home and continental markets, where the better class of 
goods” are generally in demand. The Britannia metal and electro- 
plate manutacturers are all very well off for orders. We regret we are 
Not in a position to report anything more favourable of the usual Spring 
trade from the States than in our last. No orders of importance have 
yet come to hand. It is pleasing, however, to add that there now 
appears some prospect of an improvement in the Russian trade. ‘The 
trade of Rotherham appears to be in a very satisfactory state. The 
stove-grate houses, wi’ hone or two exceptions, are busy. The malleable 
ironworks have many months’ orders in hand, and such in some cases 
is the pressure that large additions to plant are constantly being made. 
‘The steel trade in this neighbourhood has undergone much improve- 
ment: all the firms appear as busy as they are in Sheflield. We 
understand the machine for rolling railway tyres whole without a 
weld isin full operation, and is now acting most satisfactorily. Large 
orders for these are in hand, and more could be had if the proprietors 
would undertake them. Steel tyres are also being rolled in the same 
manner, but at present there appears to be a necessity to procure the 
blooms for these from a distance.” 

The demand for coal for the London market from the Barnsley 
district is rapidly on the increase. From 15,000 tons to 20,000 tons per 
week now find their way to King’s Cross, independently of what is 
droppe | at intermediate stations or is sent by collieries not directly 
connected with the Great Northern. 

At the last monthly meeting of the Manchester Association for 
the Prevention of Steam-boiler Explosions, Mr. H. W. Harman, C.E., 
chief inspector, presented his report, from which the following are 
extracts:—We have made 174 visits, examined 427 boilers, and 324 
engines. Of these, four visits have been special, 3 boilers specially, 
38U externally, and 23 thoroughly examined. Seven cylinders have 
been indicated at ordinary visics. The principal defects met with 
during the month are as follow :—Fracture 11 (one dangerous) ; 
corrosion 15 (one dangerous); safety-valves out of order, 30 (one 
dangerous); water-gauges ditto, 6; pressure gauges ditto, 11 ; blow-off 
cocks ditto, 7; fusible-plugs ditto, 3; furnaces out of shape, 10. 
Total, 93 (three dangerous). Boilers without glass water-gauyes, 8 ; 
ditto pressure-gauges, 5; ditto blow-off cocks, 4; ditto back pressure- 
valves, 54. The remaining defects do not require to be particularised. 

The Great Northern bas long held an A 1 position among the 
railways of England as regards the speed attained upon it. ‘The 
speed of the trains to Scotland is now to be still further accelerated, 
the company having decided on introducing a larger and more 
powerful class of express engines. These engines have been designed 
by Mr. Sturrock, the locomotive engineer of the company, and 
twelve are now in course of construction at the works of Messrs. 
Kitson, ‘Chompson, and Hewitson, Leeds; Messrs. Sharpe, Manches- 
ter; ard Messrs. Stephenson, Newcastle-on-T'yne. They have a 
7 {t. driving-wheel and 17 in, cylinders, and they are being built 
with all the most recent improvements, but there is no special 
novelty about them. ‘The tenders will be larger, so as to carry more 
fuel, and thus save stoppages. It is anticipated that the distance 
between London and York will be run in something like four hours, 
or an hour less than at present, though the gradients will not allow 
of their being worked on the lines to Leeds. Several of the engines 
are nearly, if not entirely, completed, and it is intended to commence 
working them during the present month, 

Mr. A. Taylor, town surveyor of Scarborough, has just completed a 
plan of the town on a large scale, in which are shown three several 
schemes for the improvement of the line of road from the Sands and 
harbour to Newbro’-street. All three plans propose to take away 
the north side of Carr-street, adding 23 ft. to the widti of that 
street, and then continuing the street in a line to the bottom of 
Globe-street. After this, one plan proposes to widen Merchant’s-row 
by taking away the whole of Palace-hill, and the upper or north 
side of Merchant’s-row towards or beyond Palace-hill. Another 
scheme proposes to take away the whole south side of Merchant's- 
row. The third scheme, which is the favourite, and is, moreover, 
the cheapest, proposes to cut through Merchant’s-row, in the same 
diagonal direction as the cutting above named from Carr-street to 
Globe-street, and proceed in a direct line to the Sands, near the West 
Pier. This would form, with Newbro’, a grand trunk street, 40 ft. in 
width, through the town. The harbour might be seen from above 
the middle of Newbro’-street, and a straight run from the railway- 
station to the West Pier would be most easily effected. The sup- 
posed cost of this plan is between £14,000 and £15,000. 

There has been an interesting exhibition of steam-ploughing, near 
Lincoln, ‘The trial was made by Messrs. Clayton and Shuttleworth, 
on thejfarm of Mr. Evans, of Riseholme, with Mr. Fowler's apparatus, 
which was worked by a 10-horse engine made by the Stamp-end 
firm. Some hundreds of persons from Lincoln and the vicinity 
visited the ground during the day. The trial began in a twenty- 
acre field of Mr. John Evans’, the soil of which (of a mixed charac- 
ter) was somewhat hard, yet in excellent condition for ploughing. 
The plough, making four furrows, 3 ft. 5 in. in width, and each from 
4 in, to Sin, deep, travelled from headland to headland, a distance of 
360 yards, in tive minutes, including the turnings, thus averaging 
about an acre per hour. On the whole, the work was done to the 


satisfaction of almost every farmer present, and the general opinion 
expressed was that ploughing by steam had never been done so well 
before. The only matter in regard to which doubt was expressed, 
was the old subject of expense. 

At the Lancashire Assizes, in “Edwards and Others v. The Man- 
chester, Sheftield, and Lincolnshire Railway Company,” the plaintitts, 


Mr. Fraser, engineer of | compensa’ 
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THE ENGINEER 


cribed | Mr. Edwards, engineer, Mr. Blaneley, and Mr. Marsh, asked for 


tion from the defendants for injuries they sustained at the 
Ardwick Station, on the 24th December, in consequence of a 
collision. The jury awarded £300 to Mr, Edwards, £175 to Mr. 
Blaneley, and £50 to Mr, Marsh. 

In the Newcastle-on-Tyne and Middlesbro’ districts, the activity 
which the iron trade has manifested for some time has experienced a 
slight check. ‘The price of pigs, which had been successively 
advanced for two or three months, has goue down aboat 2s. per ton. 
Several new furnaces are, however, approaching completion, or in 
contemplation near Stockton and Middlesbro’. Iron shipbuilding 
at Stockton, and on the banks of the Tees, is being actively carried 
on, and a busy summer is anticipated. 

A deputation in connection with the association for suppressing the 
practice of falsely marking or labelling goods for sale, and comprising 
representatives of several mercantile firms of the metropolis, Manchester, 
Sheftield, Birmingham, Huddersfield, &c., had an interview, on 
Saturday, with Mr. Milner Gibson, at the office of the Board of Trade, 
in order to urge upon the Government the necessity of adopting 
measures for the suppression of the system. Mr. Roebuck, M.P., Mr. 
Thomas Bazley, M.P., Mr. William Scholefield, M.P., and Mr. J. P. 
Brown Westhead, M.P., accompanied the deputation. Mr. Brooke, 
jun., said he had been requested to bring the subject of trade marks 
on goods under the notice of the Board of Trade, and he was glad to 
find that it was intended to introduce a Bill into Parliament with 
reference to the matter in question. ‘The object, however, they had 
specially in view on that occasion was to show Mr. Gibson the extent 
to which the practice of selling “short lengths” prevailed, in order 
that the Legislature might interfere and put an end to a most unfair 
and dishonest practice. The practice to which he referred was carried 
to such an extent, and was so common, that people began to think 
there was no fraud in it at alt. Mr. Milner Gibson said he thought they 
had established their case, and he should be glad if they would 
prepare a clause which would meet it, which should be considered, 
but he saw some difficulty in the way. After some further 
conversation it was arranged that a draft of a Bill should be 
prepared to be submitted to the law officers of the Crown. 
A railway 1s projected to connect Sacriston and South Shields. The 
scheme is brought forward by a body of coal owners who ship 
1,000,000 tons of coal annually, and proposes to connect South Shields 
with the collieries of South Durham, to form shipping places in the 
very heart of the town, and to construct lines of railway to the Trow 
Rocks—thus pointing to the formation of deep sea docks as an ulterior 
object of its promoters. The proposed line, commencing at or near 
the Sacriston Junction, will be about twelve miles in length, and will 
run through the parishes or townships of Edmondsley, Pelton, 
Harraton, Birtley, Washington, Usworth, Oxclose, Boldon, Whitburn, 
Jarrow, Harton, Westoe, and South Shields. ‘There will be a line 
from Harton to the Trow Point, and a branch connecting this line 
with Frenchman’s Bay. The cost of construction of main and branch 
lines is estimated at £200,000, and the time asked for the construction 
of the works is five years. 

The Tynemouth town council have determined to support the pro- 
jected Derwent Valley Railway. The line, 13} miles in length, is 
intended to commence near Howne’s Gill, on the Stockton and Dar- 
lington Railway, and to pass thence by way of Consett, Shotley 
Bridge, and Ebchester, to a junction with the ine of the Newcastle 
and Carlisle Railway Company at Scotswood., After traversing that 
company’s bridge over the T'yne and line for a short distance, the 
projected railway will diverge to an independent station at the west 
end of the central terminus in Newcastle-on-Tyne. The district pro- 
posed to be traversed is rich in mineral resources. ‘The line will not 
ouly give facilities to extensive collieries already existing, and convey 
their coal both westward and to the ‘Tyne, but will open out a large 
portion of the Newcastle coal-field, hitherto but partially worked, 
owing to the want of railway communication. Hematite iron ore, of 
which upwards of 50,000 tons per annum are consumed at one of the 
works on the projected line alone—large quantities of salt for use in 
the various chemical works on the ‘T'yne—provisions from Ireland for 
the Newcastle and adjacent markets—the celebrated Weardale lime 
for agricultural purposes—limestone for blast furnaces—stone for 
roads (now brought almost entirely from the North of Scotland) lead 
ore, slates, &c. Ke, will form important branches of trattic. 

The recent terrible colliery explosion in the north has evoked a 
good deal of correspondence in reterence to the management of coal 
mines generally. One writer, under the signature of “ Pons -Elii,” 
observes :—* To work with a ‘pick,’ to trim a Davy, to judge of the 
air of a mine, and to speculate upon the altered flame of a candle, are 
all technicalities belonging to the condition of the pitman, but with 
which the owner of a pit has no more to do than I should have with 
the use of a saw or hammer, when I employ a carpenter or black- 
smith; clearly, therefore, the pitman must qualify himself, as other 
Operatives are qualified; and, like them, he will be advanced accord- 
ing to his qualitications. Now, in a mental point of view, by far 
the most important of these qualifications resides in a knowledge of 
the altered form of a tlame, more especially the tlame of a Davy 
lamp, when made to burn in air containing various quantities of 
‘fire-damp,’ If but a small amount of tire-damp be mixed with the 
air, the flame becomes immediately both laiger and brighter; if the 
amount be still further increased, the flame still increases in size, but 
diminishes in luminosity; if the fire-damp is then made to form 4!; 
of the atmospheric air, the mixture becomes feebly explosive, aud 
the evlinder of the lamp is filled with a pale blue flame, in the imidst 
of which the flame of the lamp may still be seen to burn; if the 
proportion of tire-damp is raised to 4, the flame of the lamp becomes 
invisible, and the cylinder is tilled with a bright yellow flame which 
renders the wire gauze red-hot, and if ever the proportion become 
increased to 4, the lamp is altogether extinguished, and the miner 
left in darkness. ‘That the owner of a colliery should occasionally 
afford his pitmen an opportunity of witnessing these effects, by 
engaging the services of a chemical lecturer, say once or twice a vear, 
seems no more than just. . . . . . It remains for me to point 
out a source of explosion, from which there is absolutely no pro- 
tection, except in the care and caution of the pitman himself. All 
coals contain more or less of a mineral substance called * pyrites’ or 
* brasses,’ and which derives its first name from its fiery character ; 
if a mass of the mineral be struck by the steel point of an ordinary 
‘pick,’ it will throw off sparks of tire, which are capable of igniung 
au explosive mixture of tire-damp. In tact, I have myself lighted 
the common coal-gas of our streets in this way ; consequently, it is 
certain, that an explosion may arise from this cause, at any moment, 
when the air is inflammable. Hence, then, we must rely upon the 
care and caution of the miner, as | have before remarked; he must 
watch his lamp, and notice the condition of the flame, at all con- 
venient periods; and he must also observe the effect of the blows 
produced by his ‘ pick.’ ” 

A fatal boiler explosion, which occurred a few duys since at 
Shibdon Pit, Blaydon Main Colliery, has been investigated before the 
district coroner. The jury delivered the following verdict on the 
case, Which was described in a paragraph in last week’s ENGINEER :— 
“That the death of William Holmes and others was caused by the 
explosion of a boiler at Shibdon pit, on the 27th inst.; that that 
explosion was caused by want of water; the jury are of opinion that 
two floats are better than one, and they are also of opinion that, 
had there been some alarm attached to the boiler, it is probable the 
explosion would not have taken place.” Shibdon pit is wrought by 
two engines; one of 80-horse power, on the condensing principle, 
being employed in pumping, which it does at the rate of 6U0 gallons 
a m:nute, the other a high pressure engine, of 35-horse power, being 
used for drawing coals and taking the men in and out of the pit. 
These engines occupy two substantial stone erections, placed opposite 
to each other, and in the space between them are arranged the 
boilers, with their ends pointing north and south, and mounted in the 
ordinary way, on a bedding of stone and brickwork, and regulated 
in the ordinary way by tloat and valve. ‘The boilers are five in 


number, a group of three being attached to the pumping engine, and | the changes that political events have produced in th 


the remaining two which measure 18 ft. 10 in, by 6 ft. 6 in., driving 
the winding machinery. The boiler which exploded was one of the 
latter, and was placed outside in the row, close to the wall of the 
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winding engine-house. It was introduced into the works between 


eight and nine years ago, but since then it has been frequently over- 
hauled and had undergone repairs about a fortnight before. 

Mr. T. Hardy Taylor, of Manchester, has been appointed by the 
corporation of Ipswich surveyor and inspector of nuisances for that 
town. There were sixty-one applications! 
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Rais have been stationary, and prices remain as last reported. 

Scotcu P1G-1koNn continues in a very depressed state, and a further decline 
of 1s. per ton has taken place this week, the market now closing quiet, with 
sellers at 55s. and buyers 54s. 9d. cash, for Mixed Nos. Warrants f.o.b, at 
Glasgow, three months open 5ts, 3d. No. 1 G. M. brands quoted 54s, Gd. ; 
and No. 1 Gartsherrie, 57s, 6d. per ton. 

SPELTER.—Some parcels are reported to have changed hands at £20 10s. 
on the spot. 

Copper continues languid notwithstanding the late reductions. 

Leap in fair demand. 

Tin.—The demand for English continues, Banca is quoted £136 to £137, 
and fine Straits at £131 to £132 per ton. 

MOATE and CO., Metal Brokers, 
5th April, 1860, 65, Old Broad-strect, Loudon. 
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Giasgow, 4th April, 1860. 

Our market still continues to decline, and on Saturday last the price 
drvoped to 54s. 3d. per ton cash. Since then we have had a re-action to 
55s, 4d. cash, which was paid yesterday ; but to-day we are again weakcr, 
and warrants are to be had at 55s. cash, The reduced prices have caused 
rather more orders to come forward than have been in the market lately, 
and it is generally felt that at the present price Scotch pig-iron is cheap, 
either for consumption or investment. The attention of speculators is being 
attracted to the article, and if the disturbed state of politics would settle 
down we would have a somewhat brisk reaction. 

Exports last week were $,345 tons, against 13,331 tons in the correspond- 
ing week of last year. 
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Lonpox GENERAL Omsisus Company.—The report stated that 
the total expenditure on capital account to the end of last year was 
£607,009. ‘The number of passengers conveyed in 1809 was 
38,899,247, at an average fare of 3gd. The gross receipts were 
£590,967, showing an increase over the previous year of £10,100, and 
the expenditure was £307,865, being only £1,304 in excess of 1808. 
The available balance, after deducting the appropriations for rst 
establishment charges, bad debts, &c., voted at the special meeting 
last December, and interest on loans and reserve against contin~ 
gencies, is £24,046. From the necessity, however, the directors had 
been under of applying revenue for purposes of capital, the dividend 
for the year 1858 had to be provided from the protits of 1809; and 
there are consequently no funds in hand for a distribution tor the 
past year. 

Tux Navies or tue Wortp.—It seems that a ship of the line, 
to be plated with steel, to measure 30 ft. in length, with au iron spur 
30 ft. long projecting from her bows, and to be propelled at a great 
velocity by engines of 1,200 horse-power, has just been laid down in 
the dockyard at Cherbourg. If we look around we tind France “3 
relying very much upon plated ships of war; but, independent o 
these novelties, the steam fieet of Napoleon IL]. has made great 
strides during the last six years, and now assumes formidable 
dimensions. ‘The Russian navy again now numbers forty-two sal! 
of the line in the Baltic, which will soon be converted into a screw 
tleet. The minor navies of Holland, Sweden, Denmark, and | 
United States, are all in a state of conversion and progression. - , 
if we add to these the steam navy of Great Britain, now fortunately 


equal to the navies of France and Russia combined, and then recal 
e maritime 


theatre 





states of Europe, we may infer tuat the sea will become the t a 
of events more important and decisive than any yet witnessed. 
Army and Navy Gazette. 
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ROYAL INSTITUTION OF GREAT BRITAIN, 
Friday, March 9th, 1860. 
The Lord WENSLEYDALE, Vice-President, in the Chair. 
ON LIGHTHOUSE ILLUMINATION—THE ELECTRIC LIGHT. 
By Professor Farapay, D.C.L., F.R.S. 


of light to guide the mariner as he approaches land, or 
= be ie teh channels, has, with the advance of society 
and its ever increasing interests, caused such a necessity for means 
more and more perfect, as to tax to the utmost the powers both of 
the philosopher and the practical man, in the deve opment of the 
rinciples concerned, and their efficient application. Formerly the 
means were simple enough; andif the light of a lanthorn or torch 
was not sufficient to point out a position, a fire had to be made in 
their place. As the system became developed, it soon appeared that 
wer could be obtained, not merely by increasing the light, but by 
directing the issuing rays; and this was, in many cases, a more 
powerful and useful means than enlarging the combustion; leading 
to the diminution of the volume of the former, with, at the same 
time, an increase in its intensity. Direction was obtained, either 
by the use of lenses dependent altogether upon refraction, or of re- 
flectors dependent upon metallic reflexion ; and some ancient speci- 
mens of both were shown. In modern times the principle of total 
reflexion has also been employed, which involves the use of glass, 
and depends both upon refraction and reflexion. In all these 
appliances much light is lost: if metal be used for reflexion, a 
certain proportion is absorbed by the face of the metal; if glass be 
used for refraction, light is lost at all the surfaces where the ray 
passes between the air and the glass; and also in some degree by 
absorption in the body of the glass itself. There is, of course, no 
power of actually increasing the whole amount of light, by any 
optical arrangement associated with it. : 

The light which issues forth into space must have a certain 
amount of divergence. The divergence in the vertical direction 
must be enough to cover the sea from the horizon to within a 
certain moderate distance from the shore, so that all ships within 
that distance may have a view of their luminous guide. — If it have 
less, it may escape observation where it ought to be seen ; if it have 
more, light is thrown away which ought to be directed within the 
useful degree of divergence: or, if the horizontal divergence be con- 
sidered, it may be necessary so to construct the optical apparatus 
that the light within an angle of 60 deg. or 45 deg. shall be com- 
pressed into a beam diverging only 15 deg., that it may give in the 
distance a bright flash having a certain duration instead of a con- 
tinuous light, or into one diverging only 5 deg. or 6 deg., which, 
though of far shorter duration, has greatly increased intensity and 
penetrating power in hazy weather. The amount of divergence 
depends iu a large degree upon the bulk of the source of light, and 
cannot be made less than a certain amount, with a flame of a given 
size. If the flame of an Argand lamp jth of an inch wide, and 
1} in. high, be placed in the focus of an ordinary Trinity-house 
parabolic refiector, it will supply a beam having about 15 deg. 
divergence: if we wish to increase the effect of brightness, we 
eannot properly do it by enlarging the lamp flame; for though 
lamps are made for the dioptric arrangement of Fresnel, which have 
as many as four wicks, flames 3} in. wide, and burn like intense 
furnaces, yet if one be put into the lamp place of the reflector 
referred to, its effect would chiefly be to give a beam of wider 
divergence; and if to correct this, the reflector were made with a 
greater focal distance, then it must be altogether of a much larger 
size. The same general result occurs with the dioptric apparatus ; 
and here, where the four-wicked lamps are used, they are placed at 
times nearly 40 in. distant from the lens, occasioning the necessity 
of a very large, though very fine, glass apparatus. 

On the other hand, if the light could be compressed, the necessity 
for such large apparatus would cease, and it might be reduced from 
the size of a room to the size of a hat: and here it is that we seek 
in the electric spark, and such like concentrated sources of light, for 
aid in iumination. It is very true, that by adding lamp to lamp, 
each with its reflector, upon one face or direction, power can be 
gained ; and in some of the revolving lights, ten lamps and reflectors 
unite to give the required flash. But then not more than three of 
these faces can be placed in the whole circle; and if a fixed light be 
required in all directions round the lighthouse nothing better has 
been yet established than the four-wicked Fresnel lamp in the centre 
of its dioptric and catadioptric apparatus. Now the electric light 
can be raised up easily to an equality with the oil lamp, and if then 
substituted for the latter, will give all the effect of the latter; or by 
expenditure of money it can be raised to a five or tenfold power, or 
more, and will then give five or tenfold effect. This can be done, 
not merely without increase of the volume of the light, but whilst 
the light shall have a volume scarcely the 2,000th part of that of the 
oil flame. Hence, the extraordinary assistance we may expect to 
obtain of diminishing the size of the optical apparatus and perfecting 
that part of the apparatus. 

Many compressed intense lights have been submitted to the 
Trinity-house ; and that corporation has shown its great desire to 
advance all such objects_and improve the lighting of the coast, by 
yon upon various occasions, much money and,much time for 
this end. It is manifest that the use of a lighthouse must be never 
failing, its service ever sure ; and that the latter cannot be interfered 
with by the introduction of any plan, or proposition, or apparatus, 
which has not been developed to the fullest possible extent, as to the 
amount of light produced, the expense of such light, the wear and 
tear of the apparatus employed, the steadiness of the light for 
sixteen hours, its liability to extinction, the amount of necessa 
night care, the number of attendants, the nature of probable acci- 
dents, its fitness for secluded places, and other contingent circum- 
stances, which can as well be ascertained out of a lighthouse as in it. 
The electric spark which has been placed in the South Foreland High 
Light, by Professor Holmes, to do duty for the six winter months, had 
to go through all this preparatory education before it could be allowed 
this practical trial. It is not obtained from frictional electricity, or 
from voltaic electricity, but from magnetic action. The first spark 
(and even magnetic electricity as a whole) was obtained twenty- 
eight years ago. (Faraday, “ Philosophical Transactions,” 1832, 
p- 82.) 1f an iron core be surrounded by wire, and then moved in 
the right direction near the poles of a magnet, a current of elec- 
tricity passes, or tends to pass, through it. Many powerful magnets 
are therefore arranged on a wheel, that they may be associated very 
near to another wheel, on which are fixed many helices with their 
cores like that described. Again, a third wheel consists of magnets 
arranged like the first; next to this is another wheel of the helices, 
and next to this again a fifth wheel, carrying magnets. All the 
magnet-wheels are fixed to one axle, and all the helix wheels are held 
immovable in their place. The wires of the helices are conjoined 
and connected with a commutator, which, as the magnet-wheels 
are moved round, gathers the various electric currents produced in 
the helices, and sends them up through two insulated wires in one 
common stream of electricity into the lighthouse lanthorn. So it 
will be seen that nothing more is required to produce the electricity 
than to revolve the magnet wheels. ‘There are two magneto-electric 
machines at the South Foreland, each being put in motion by a two- 
horse power steam-engine; and, excepting wear and tear, the whole 
consumption of material to produce the hight is the coke and water 
required to raise steam for the engines, and carbon points for the 
lamp in the lanthorn. 

The lamp is a delicate arrangement of machinery, holding the 
two carbons between which the electric light exists, and regulating 
their adjustment ; so that, whilst they gradually consume away, the 
place of the light shall not be altered. The electric wires end in the 
two bars of a small railway, and upon these the lamp stands. When 
the carbons of a lamp are nearly gone, that lamp is lifted off and 
another instantly pushed into its place. The machines and lamp 
have done their duty during the past six months in a real and 
practical manner, The light has never gone out through any 
deficiency or cause in the engine and machine-house; and when it 

become extinguished in the lanthorn, a single touch of the 





keeper’s hand has set it shining as tasever. The light shone 
up and down the Channel, and across into France, with a power far 
surpassing that of any other fixed light within sight, or anywhere 
existent. The experiment has been a good one. There is still the 
matter of expense and some other circumstances to be considered ; 
but it is the hope and desire of the Trinity-house, and all interested 
in the subject, that it should ultimately justify its full adoption. 


Friday, March 16th, 1860. 


Sir Bensamun Coiuis Bronte, Bart, D.C.L., Pres. R.S., 
Vice-President R.I., in the Chair. 


ON THE RELATION BETWEEN THE ABNORMAL AND NORMAL 
FORMATIONS IN PLANTS, 


By MaxweE tv T. Masters, Esq., Lecturer on Botany, 
St. George’s Hospital, &c. 


Tue object of this discourse was to point out certain interesting facts, 
relating to the natural and abnormal development of plants, and to 
the impossibility of drawing any absolute distinction between the 
two; to show their bearing upon the theory of vegetable morphology, 
and on the views lately propounded by Mr. Darwin. Premising that 
no general law can be laid down to include all plants, as each large 
group has, to a certain extent, its own special organisation, the 
speaker briefly adverted to the natural conformation of plants under 
the following heads; Ist, alimentary system; 2nd, tegumentary ; 
3rd, reproductive; 4th, fibrous; 5th, appendicular system. 

All plants possess alimentary, tegumentary, and reproductive 
systems, and the humblest plants have no others. All plants, but 
thallogens, possess in addition a fibro-vascular system, and an axis, 
co-existent with which is the presence of an appendicular system, in 
the form of scales, leaves, and in the higher plants of sepals, petals, 
&c. All these organs have a common origin, and this relationship 
is only partially obliterated throughout life ; so that there is a much 
closer homology between the organs of one plant, and between the 
organs of one class of plants and those of another, than is the case 
in the animal kingdom. 

In considering what is natural and what is not so, a great deal is, 
of necessity, assumed. Naturalists construct for themselves a sort 
of type or ideal standard of perfection, which does not, of necessity, 
exist in nature, but which enables us to gain a clearer insight into the 
truth. If this be not borne in mind, in speaking of “ the laws” of 
creation, &c., we are likely to be charged with the sin of presumption, 
and to foster the very prevalent error, that, because one hypothesis is 
shown to be false by arguments derived from another, that the latter 
is of necessity true. In natural science, that theory has the greatest 
claims to acceptance which satisfactorily explains the largest 
number of facts, and by means of which our store of knowledge is 
most augmented. 

For the present ay the speaker assumed the correctness of 
the heretofore generally received opinion of the existence of 
“ species,” endowed with a variable, but a limited power of varia- 
tion; and then proceeded to discuss what degree or extent of 
variability might be considered natural and what unnatural. The 
distinction is not always easy, and in many cases it is impossible. 
Where the variation is slight, and apparently co-existent with a 
change in the conditions of growth, the variation is evidently natural. 
Allusion was made to such facts as that of peaches and nectarines 
found growing on the same bough, to alterations effected by changes 
in climate, &c. When the variation is greater, of course greater 
difficulty exists in determining whether or no it be natural. 
Reference was made to the primrose, the cowslip, and the oxlip, 
which differ in many important points one from the other, but 
which, nevertheless, seem.to be variations of one form; in evidence 
of which, amongst other facts, are these, that all three have been 
raised from seeds dérived from the same fruit; and that in the 
Hookerian herbarium there exists a specimen wherein a primrose and 
a cowslip spring from the same stem. Some plants are especiall 
liable to vary ; such are orchids, ferns, grasses, and especially fungi, 
some of which latter have no less than five different modes of reproduc- 
ing themselves by as many distinct organs. The speaker was enabled, 
through the kindness of Professor Buckman, to exhibit specimens 
illustrating the very curious experiments of that gentleman in 
ennobling the wild oat, and in producing from the seeds of two so- 
called species of aquatic grasses, Glyceria aquatica and Glyceria 
fluitans, when grown in a dry soil, a form unlike either of the parent 

lants—a form in which the herbage of oe aquatica was com- 
bined with the inflorescence of Poa trivialis. The experiments of 
Professor Buckman have the more value as they have been made 
without any reference to theoretic views.* 

Another difficulty in distinguishing the abnormal from the normal 
in plants, arises from the fact that what is unnatural or unusual in 
one plant is the common condition in another nearly allied plant. In 
illustration of which several instances were cited; and one in par- 
ticular, which led Herr S. Reissek, in some measure, to anticipate the 
views of Mr. Darwin. The changes took place in a species of Thesium, 
affected by a parasitical fungus, in consequence of which, apparently, 
the plant underwent many changes, some of which caused it to 
assume many of the characteristics of allied species and even genera. 
“ Suppose,” says the author, “ the condition originally caused by the 
fungus to become constant in the course of time, the plant would, if 
found growing wild, be considered as a distinct species, or even as 
belonging to a new genus. Nature appears to have set up a finger- 
post, to show the way in which species and genera may have been 
formed out of a previously existing type,” &c.t Here, however, there 
is no reference to the ceaseless process of natural selection, and of 
very gradual change. Another circumstance which adds to the per- 
plexity that is felt in distinguishing the normal from the abnormal 
in plants, is that irregularity of growth can hardly be considered 
abnormal, because it is, in many instances, a constant condition; the 
health of the plant is in no wise impaired, the irregularity does not 
exist at first, but arises during development, and it is subject to 
definite laws. 

Certain changes may be physiologically abnormal, because they 
interfere with the due fulfilment of the functions of the part affected ; 
and yet morphologically they can hardly be considered abnormal, 
because they do not violate any of the laws of morphology, and are 
caused perchance by a mere reversion to a simpler form. 

Reference was then made to the classification of malformations in 
plants, adopted by M. Moquin Tandon, in his standard work on the 
subject, in order to exemplify the impossibility of drawing a line 
between what should and should not be deemed a malformation, for 
the reasons already mentioned. Even in the class of malformations 
grouped under the head of “ deformity,” the change was so slight as 
not to interfere with the physiological functions, or it was one which 
occurred naturally in other plants. “ Peloria,” or that change 
whereby a flower usually irreguiar becomes regular, may occur in 
two ways—one where the flower becomes regular by the increase of 
its irregular portions, so as to restore the symmetry, asin the pelorian 
varieties of the common Linaria; the other, almost entirely over- 
looked, is where the flower preserves throughout life its original 
equality of proportions. The calyx of the double Tropwolum atiords 
an illustration of this. The calyx of the simple form is coloured, 
with its upper sepal prolonged in the shape of a spur; in the double 
variety all five eee are green, and of equal size. We can hardly 
consider a return to regularity, in whatever way it be effected, as 
anomalous; and it has been before shown that irregular flowers are 
not necessarily monstrous. It is not requisite to go through the 
classification of M. Moquin Tandon at any greater length, as the 
same remarks, to a greater or lesser extent, apply to all the groups. 

As confessedly artificial distinctions, it may be said that a variety 
is some change from the ordinary condition of a plant—a change in 
nowise impairing the exercise of the physiological functions—a 
change aflecting the whole, or at least several parts of the plant—a 
change which is more or less constant and permanent, and which is 
reproduced. On the other hand, in a monstrosity, there is a change 
which does more or less interfere with the due exercise of the 


* Buckman, Rep. Brit. Assoc, 1857. + Linnea, vol. xvii., 1843, 








functions of the oi affected—a change 
organ or one set of organs in a plant—a 
permanent than in a variety—a change which is rarely reproduced. 

Allusion was then made to the value of teratology, as affording the 
basis on which the now nee received theory of vegetable mor- 
‘agp J rests. No doubt the unusual conditions of plants, whether they 
e called varieties or monstrosities, arise uently from the opera- 
tion of that ceaseless a aad for existence in the battle of life, to 
which Mr. Darwin, as well as the late Dean Herbert, attribute so 
much importance; but we should be extremely careful in reasoning 
from malformations, and even from varieties, either in support of, or 
in opposition to, Mr. Darwin's views, especially if the won “ species” 
be understood in its widest acceptation. The amount of change, great 
as it is in certain instances, is not greater than is the diversity of 
form under which the same individual plant may occur; moreover, 
the changes on which Mr. Darwin relies are small in de; but 
constantly increasing. Violent and sudden changes are disavowed 
by him; for though the result of a struggle for life, yet they tend 
rather to the extinction of the o or of the plant, than to the 
production of a new species. If Mr. Darwin's views be pushed to 
their fullest consequences, it would appear as if there were no limits 
to variation ; and it is of the highest importance to ascertain whether 
this be so or not. Without forgetting the necessity of caution in 
employing teratological facts in such a question, the speaker cited, as 
tending to show the probability that there were limits to variation, 
the fact that in the malformations of what are considered to be the 
most highly specialised groups of plants, those whose structure is 
most complex, most concentrated, and furthest removed from the 
leaf type, as Composite, Umbelliferx, &c., little or no exaltation of the 
type ever occurs, whereas in other orders whose structure does not 
so widely depart from the leaf type, such an exaltation is frequent, 
though always less so than the opposite process of degeneration. 

The degree of constancy is very various, and most important to 
be considered in questions of this kind. The s er is under 
obligations to his father for the following interesting facts bearing 
on this point. A tree of that variety of the weeping willow, whose 
leaves are rolled up in a spiral coil, after retaining its character for 
twenty-five years, at length sent forth a shoot in an ascending 
direction, this shoot being clothed with flat leaves, as in the common 
form. There are several varieties of the sweet pea: many years of 
observation have shown that the white-flowered sweet peas seldom, 
if ever, vary; but that in proportion as the flower becomes darker 
in colour, so is the liability to vary greater: and these changes are 
not confined to the colour merely, but affect the pods and other 
organs. So, too, the — varieties of the hyacinth are more 
constant than those of other colours, On the whole the varieties, 
and still more the malformations, are characterised by a want of 
eer and a tendency to degenerate: a tendency not overlooked 
by Virgil, as witness the following lines :— 

Vidi lecta diu, et multo spectata labore, 

Degenerare tamen ; ni vis humana quotannis 

Maxima quaque manu legeret : sic omnia fatis 

In pejus ruere, ac retro sublapsa referri : 

Non aliter, quam qui adverso vix flumine lembum 

Remigiis subigit, si brachia forte remisit, 

Atque illum in preceps prono rapit alveus amni. 
Georg. i. 197. 





A Runaway Raitway Enoins.—On Tuesday morning last, an 
engine which had run away from the terminus of the West Cornwall 
line at Penzance was secured at Carn Brea, The flight of the 
runaway was telegraphed to Truro, where the officials were on the 
look-out for its arrival, and consequently delayed the departure of 
the first morning train from the Newham station. The occurrence 
took place as follows:—On the arrival of the last train at Penzance 
in the evening, the engine is run under a shed, its coke raked out, 
and —_— the night it is thoroughly cleaned. In the morning, 
some men light the fire of the engine, and thus things are in trim 
for the driver and stoker at six o'clock. Un Tuesday morning, 
this process had taken place at five o'clock, and the engine cleaner 
had retired for a moment. On his return the engine was gone. He 
had left the regulator open and the break up; the fire had caught 
quickly, steam rose, and away went the riderless puffer over the 
wooden viaduct at Chyandour, smash through the gates at Marazion 
station, slowly up the incline, sixty miles an hour down steep gra- 
dients, over many unoccupied crossings, through numerous = 
of stout gates, by St. Ives-road and Hayle, Gwinear-road and - 
borne, until its breath was nearly gone. The first of a pair of gates 
near Pool it opened, the second it tore up and bore along the line on 
its cow-catcher, until at Carn Brea some one saw it coming at an 
abated speed, with the gate in front, jumped on it, and thus secured 
the truant—most fortunately not the slightest harm having occurred, 
except to the gates ‘aforesaid, during its unrestrained run of sixteen 
or seventeen miles. An engine was sent from Penzance in pursuit, 
but could not overtake the runaway, and therefore returned for the 
conveyance of the up-train.—Plymouth Journal. 

Repairs IN THE Navy.—It was stated by the Surveyor of the 
Navy, in a report of the committee appointed by the Treasury to 
inquire into the navy estimates, that at the end of fifteen years, on 
an average, the hull of each ship in the navy requires a complete 
and extensive repair. And further, that the duration of a ship of 
war cannot be estimated at more than thirty years. The Surveyor 
took for his guidance the average of the ten years from 1849 to 1859, 
when 35 ships of the line and 46 frigates were removed from the 
effective list of the navy. We much fear that none of our “ con- 
verted” ships, nor indeed any of our finest specimens of naval 
architecture, will stand the wear and tear for the periods assigned 
to them by the Naval Surveyor; and it is supposed, when he made 
the above statements, he alluded to the duration of sailing ships 
only, for we have had a few warnings lately as to the future fate of 
our Victorias, Howes, Duncans, and Diadems, by the introduction 
of steam into ships of war. We have found that, instead of requiring 
a complete repair once in fifteen years only, that as many months 
are sometimes sufficient to send a ship into dock. The rapid manner 
in which the navy has been reconstructed in some degree accounts 
for this premature decay, in consequence of the unseasoned timber 
which has been so extensively used, and which, from the limited 
supply in hand, could not well have been avoided ; but, in addition 
to the use of indifferent matériel, we must reckon upon our steam 
ships of war becoming rotten sooner than our sailing ships did, in 
consequence of the heat produced by the volcanic fires we put into 
them. Shipwrights know to a plank where to “ prick” for rotten 
wood in a steamship. With unerring precision they try her just 
in the “wake of the boilers,” where the alternations of heat and 
cold are the greatest, and which are sufficient to destroy the best 
seasoned timber. It is in these places that steamships require 
repairs oftenest. There is, however, another destructive power that 
disables a steamship of war in a very marked manner, and that is 
the “shake of the screw.” Long-continued screw propulsion at full 
speed soon tells a tale. We have had indications in the Princess 
Royal, 91, now under repair at Portsmouth, of the destructive effects 
of the vibratory motion ot the screw. She has been almost rebuilt 
abaft, after having passed through one commission only. It is said 
also, in confirmation of this, that the whole of the Channel fleet is 
leaky, and that the Royal Albert, the flag ship, will require a 
thorough caulking. When we remember how recently this ship 
was built and commissioned, these reports are by no means satis- 
factory. Judging, therefore, from the experience to be derived 
from the few years the “screw” has been in the navy, we must 
expect to find defects in the “ dead-wood” of all our + which 
subject to the cross strain it receives in passing through a body 
water in a state of perturbation. Of course other naval powers 
will have the same destructive element to contend with as ourselves. 
Ind we happen to know that the vibration in some French line-~ 
of-battle ships greatly exceeds that of our best ships. ‘he Emperor, 
however, aims at speed; he knows its importance as well as we do. 
But to obtain this very desirable quality in screw ships of war he 
must be prepared to do as we do, and that is, to anticipate a v 
serious increase in his navy estimates under the head of “ repairs,” 
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SUBMARINE TELEGRAPH TO GIBRALTAR. 


Tur results of the great alteration in the weight and strength of 
cables are likely soon to be practically tested on the most extensive 
scale, by the proportionate success, or non-success, of some cables 
which are now being manufactured in England. One is about the 
very lightest cable of its kind that has ever been made at all, always 
excepting the gutta-percha covered copper wire which was stretched 
across the Black Sea to Balaclava. The other is to be a well pro- 
portioned “ composite” cable, heavy and very massive, ppc far 
too much so in some parts; in others, where it is proposed to be sunk 
some three miles down, it is, if not quite a light rope, still, with re- 
gard to lightness, an important example in the right direction. 

The first-mentioned extremely light cable, which will weigh less 
than 3 ewt. per mile in water, is about being constructed at the 
Electric Gable Compeny's works, Millwall. The heavier, and we 
must also say the more expensively proportioned, rope is in progypss 
of manufacture at Glass and Elliot’s, for the English Governm mit, 
and will, it is hoped, before next winter unite this country with 
Gibraltar. Those, however, who suppose that the question of the 
relative merits of a medium light cable or one of the lightest possible 
construction will be entirely set at rest by the ultimate success or 
failure of either of these two kinds of rope will be mistaken, inasmuch 
as the contract price allowed for the very light cable we have men- 
tioned is not, we imagine, sufficiently high to ensure the production 
of the best article of its kind. On the other hand, with the cable to 
Gibraltar, all questions of cost have been considered at the Treasury, 
as entirely subordinate to procuring the very best workmanship and 
material—the highest conditions of mechanical and electrical excel- 
Jence which it is possible to secure by money, toil, or ingenuity. 
Both these cables, nevertheless, mark important epochs in the quick 
progress of ocean telegraphy, and as their success—though one is 
removed from the ordinary limits which govern commercial enter- 
prise—is likely to influence in the most important degree the con- 
struction of all future cables, we shall take occasion to give our 
readers some insight into their chief peculiarities. None will re- 
quire to be told that for this country it is a matter of the very last 
importance that the Government should have the means of as 
instantaneous communication with Malta and Gibraltar as they have 
now with Woolwich or Portsmouth. In fact, it seems somewhat 
astonishing that England, which has factured th ds of 
miles of cables for every other empire, should still be entirely depen- 
dent on Continental overland and submarine lines for a means of 
communication with the very centres of its European power. Before 
next winter, therefore, we may hope to see the first steps taken 
towards putting an end to this very unsatisfactory state of things, 
and a working telegraph laid from England to Gibraltar. Before 
next year is out, if the first line is successful, a similar cable will 
unite Gibraltar with Malta; while, before the close of 1862, the line 
from the latter island to Alexandria, and so on, vid Suez and the Red 
Sea, to India ought to be complete, taking it for granted that the 
Red Sea line continues in good working order. 

The direct route from this country to Gibraltar would for the 
most part lie through what in telegraphic works would be called 
dee;'-water—the route from Brest to Finisterre, and so on round the 
coast of Portugal, at a comparatively short distance from land, 
averaging on the whole either 1,000 or more than 1,000 fathoms. 
But in this cable (as should have been the case with every one that 
has ever been made), the contract with Glass and Elliot is not only 
for its manufacture on a certain plan, but for submerging it success- 
fully. The depth of water in which it will ultimately Fe laid will, 
therefore, doubtless rest in a great measure with the contractors, 
subject of course to certain conditions of the Government that it 
shall be sunk in water deep enough to keep it out of the reach of any 
enemy either to raise or to break. The latter consideration is, of 
course, one of the last importance, since only in war time will 
attempts be made to injure it, and in war time, above all others, its 
services would be absolutely indispensable to the country. It is in 
reference to the security of the _ from injury that some un- 
certainty, we are sorry to say, still exists, as to the best of two 

laces for landing the cable here—Falmouth or the coast of Ireland. 
n case of the former being chosen, the route must take from this 
country a south-westerly course, in order to give a wide berth to 
Brest and Cherbourg, where the water shallows to 80 or 100 fathoms, 
and in which an enemy’s frigate properly provided with grappling 
irons could either raise or break the wire at a day’s notice. After 
passing Brest, however, the rope can always be kept in deep sound- 
ings of from §v0 to 600 fathoms, except for about 300 miles across 
the centre of the Bay of Biscay to Finisterre, where the greatest 
depth is nearly 2,700 fathoms, and where at no part for a length of 
270 miles is there less than 2,500. From Finisterre, which is almost 
previsely midway between this country and Gibraltar, the contractors 
can choose their own depth, and, we need scarcely add, it is to be 
hoped that the Government will take care that they place their cable 
where neither friend nor enemy can ever reach it. The great and almost 
fatal objection to this route, of course is, that, after leaving Falmouth 
the wire must remain for a length of nearly 800 miles in a depth 
of water nowhere exceeding 200 fathoms, and generally very 
considerably less. All telegraph engineers know that at this 
distance from the surface any cable, no matter what its thickness, 
can be either raised or broken—witness the recent fracture by an 
empty Indiaman of one of the thickest cables, made by Glass and 
Elliot, between this country and Holland. By starting from 
Ireland, on the contrary, two or three miles from shore, at once puts 
the cable into from 300 to 500 fathoms of water, a depth at which it 
would be most difficult to find any wire whatever, no matter what 
its size. There must always be some risk of its being found by an 
enemy keeping close in shore. Naturally the best plan, therefore, 
is to submerge it along that route where its chances of discovery 
are the least. In short, there is no valid reason why the cable 
should be landed at Falmouth in preference to any other place, 
while, on the other hand, the reasons for its being brought to 
Ireland are so strong, as to make it almost a necessary measure of 
precaution, 

Before the form, weight, strength, and outer covering of each 
portion of the cable were resolved on, the Board of Trade took the 
utmost pains, by consulting our chief electricians, to ascertain the 
kinds best suited for the purpose and for long endurance under 
water. Kesearches into these matters have led to the adoption of a 
cable of different thicknesses, weights, and strengths, according as 
the depth of the water under which it will be laid increases—the 
whole forming one continued submarine rope, which, i* not perfect 
in its mechanical arrangement, is nevertheless one which holds out 
high prospects of ultimate success. The core or conductor is, of 
course, of the same thickness and formation throughout from end 
to end, being formed of seven No. 18 copper wires, in all 
about § in, diameter—the thickest conductor that has ever yet been 
made. The copper strands of this, in accordance with the advice of 
the electricians, have been very carefully selected and tested for con- 
ducting power, as even the purest copper wire, from some unknown 
cause, has been found to vary in electrical conducting power as much 
as 40 per cent. Its power of conducting heat also diminishes or in- 
creases in the same proportion with its electrical sensitiveness. Yet, 
though the conductor with its insulating medium of gutta-percha is 
alike in diameter throughout, the manner in which this core is pro- 
tected, or, we had better say, the thickness to which the outer cover- 
ing is laid on, differs considerably. ‘Thus, each of the two shore ends 
is made to rest in from 100 to 200 fathoms, and these for 80 knots 
each way are very massive, at the rate in weight of 7 tons to the 
mile. ‘The next length at each end is also of 30 knots, and will rest 
in from 200 to 400 fathoms water, and is for this depth a very 
massive cable, weighing about 5 tons to the mile. By the substitu- 
tion of a finer gauge of wire at each two or three miles or so, this 
gradually tapers down to meet the first deep-sea length, which will 
be laid in trom 400 to 800, or, possibly, even 1,000 fathoms. The 
length of this portion of the eable is 940 nautical miles, its weight in 
air 2 tons per mile, in water about 34 cwt. The deepest deep sea 
portion across the centre of the Bay of Biscay extends over about 
250 knots, though 360 knots are being manufactured to meet con- 








tingencies in submerging. Here the depth averages about 2,500 
fathoms, equal to the very deepest parts of the cable plateau of the 
North Atlantic. To overcome the difficulties of this vast depth of 
water, the cable is strengthened by the introduction of steel wire in 
its outer covering, and reduced to weigh in air only 26 cwt,, in water 
as low as 13 cwt. The weight of the Atlantic cable in air was 1 ton, 
and in water about 15 or 16 cwt., per mile. 

The different weights of the different parts of the cable are, of 
course, entirely due to the thickness of the outer spiral wires with 
which it is covered. The conductor, with its threefold insulation of 
gutta-percha and Chatterton’s patent—which latter, by the way, is 
not equal to an additional fold of gutta-percha—is all served round 
alike with yarns of tarred hemp closely bound in, and over which 
come the outer wires of various gauges, No. 1 gauge, the thickest 
known, being as thick as a cedar pencil, and so on up to No. 45 
gauge, as fine as cotton. The two heaviest shore ends, then, of 30 
miles each, are covered with 12 No. 3 gauge wires, which brings its 
weight up to7 tonsa mile, and its breaking strain from 25 to 30 
tons. The second land ends are inclosed in 12 No. 5 gauge wires, 
of 5 tons to the mile, and equal to about 15 tons’ strain. 

The first deep-sea length of 950 miles for from 500 to 800 fathoms 
is closely covered, like the Atlantic, with 18 No. 11 gauge solid iron 
wires, weighing 2 tons the mile in air, 33 cwt. in water, and equal 
to a strain of nearly 8 tons. The deepest sea part is inclosed in 
12 steel wires of No. 14 gauge, each wire being spun round and 
inclosed in a separate strand of hemp, in order, if possible, to take 
off that dangerous springiness and tendency to kink, which makes 
all steel wire rope, even when coiled, so lively, and so much re- 
sembling a cargo of live eels. The cable, the chief points of which 
we have thus described, is necessarily a most expensive one, for, as 
we have already stated, the Government have contracted that all 
parts of the material and workmanship are to be of the finest 
possible kind. 

Nevertheless, in spite of all the care that has been taken to secure 
a good rope, and the improvement which, with regard to strength 
with a certain amount of lightness, the deep-sea portion of this cable 
undoubtedly displays, it is still, we are sorry to say, constructed on 
the old self-destructive principle of spiral iron wires round a soft 
core—one of the most faulty mechanical arrangements that could 
have been attempted. There is not a single engineer of eminence 
who does not condemn the principle of laying on the outside wires 
spirally, instead of longitudinally, in a line with the strain they 
have to resist. Why the old arrangement is persisted in at the 
present day it is diflicult to imagine, unless it is due to the fact that 
most of the wire-rope manufacturers have their machines constructed 
for laying on the wire spirally, and do not care to make others 
which will render the completion of their work slower, more diflicult, 
and less profitable. 

The contractors undertake to submerge the Gibraltar cable at 
their own risk and expense; and, to ensure —_ fulfiment of this 
portion of their task, the Government very wisely retain 5 per cent. 
of the price of the whole cable (which is in all nearly £300,000) in 
their own hands, and further compel Messrs. Glass and Elliot to 
give security to the amount of £20,000 that the rope shall be success- 
fully laid. It is proposed to submerge it in two equal portions—one 
from Gibraltar to Cape Finisterre, and one from Finisterre to (we 
hope) the south-west coast of Ireland. It is anticipated that the 
whole rope will be ready for laying about the middle of September 
next.— Times. 








FroatinGc Docks.—Messrs. Rennie, engineers, of Blackfriars, are 
about to construct, at their works at Greenwich, a monster iron 
floating dock for the Spanish Government, on a scale of sufficient 
magnitude to admit the largest line-of-battle ship. The docks will 
be 335 ft. long, 110 ft. wide, 45 ft. deep, and 4,000 tons of iron will 
be used in its construction. When completed the dock will be for- 
warded to Cadiz in sections, and will then be fitted together for use. 
It will be constructed on the tubular system, so that it may be sunk 
in the water, and by the introduction of air be enabled to lift ships 
of large size. 

Tue UniversaL Mreramorrnosis.—If a wafer be laid on a sur- 
face of polished metal, which is then breathed upon, and if, when the 
moisture of the breath has evaporated, the wafer be shaken off, we 
shall find that the whole polished surface is not as it was before, 
although our senses can detect no difference; for if we breathe again 
upon it, the surface will be moist everywhere except on the spot 
previously sheltered by the wafer, which will now appear as a 
spectral image on the surface. Again and again we breathe, and 
the moisture evaporates, but still the spectral wafer reappears. 
This experiment succeeds after a lapse of many months, if the metal 
be carefully put aside where its surface cannot be disturbed. If a 
sheet of paper, on which a key has been laid, be exposed for some 
minutes to the sunshine, and then instantaneously viewed in the 
dark, the key being removed, a fading spectre of the key will be 
visible. Let this paper be put aside for many months where — 
can disturb it, and then, in darkness, be laid on a plate of hot metal, 
the spectre of the key will again appear. In the case of bodies more 
highly phosphorescent than paper, the spectres of many different 
objects which may have been laid on it in succession will, on warn- 
ing, emerge in their proper order. This is equally true of our bodies 
and our minds. We are involved in the universal metamorphosis. 
Nothing leaves us wholly as it found us. Every man we meet, 
every book we read, every picture or landscape we see, every word 
or tone we hear, mingles with our being and modities it. There are 
cases on record of ignorant women, in states of insanity, uttering 
Greek and Hebrew phrases, which in past years they have heard 
their masters utter, without, of course, comprehending them. These 
tones had long been forgotten; the traces were so faint that, under 
ordinary conditions, they were invisible; but these traces were 
there, and, in the intense light of cerebral excitement, they started 
into prominence, just as the spectral image of the key started into 
sight on the application of heat. It is thus with all the influences 
to which we are subjected.—Cornhill Magazine. 

Leatuer CrLotu.— One of the most needed improvements in 
general upholstery, and especially in railway and carriage uphol- 
stery—the production of a leather surface and tinish on a material 
much cheaper than leather—has been very largely introduced by the 
Crockett Leather Cloth Company, of Newark, U.S. Ordinary cotton 
cloth, by a patented and thoroughly-successful process, is covered 
with a sizeing, and afterwards with a preparation, of which the 
materials and application by heat were the result of long and costly 
experiments, which gives to the cloth a leather finish, toughness, 
and appearance. Both thin cloth and canvas are employed, depend- 
ing upon the service required. The cloths are coloured in every 
variety of tint and shade. This material is cheaper and more 
durable than rubber cloth for the purposes named ; its cost is less 
than half that of leather that will stand the same service. All this 
is not a matter of speculation, but of history. We are not speaking 
of a new thing, although it is quite too new to most of our railway 
companies, who would find great advantage in its more general, 
adoption. The price of the cloth, as adapted to seat-covers, curtains, 
&c., is 30 to 35 cents per yard—46 in. wide. Plush seat-covers have 
but one small recommendation—they are warm in winter; but they 
are excessively hot in summer, they are always choked with dust, 
and not unfrequently infected with vermin. They are never clean. 
A car full of leather-cloth seats may be perfectly cleaned twice a-day 
in avery few moments; they are never damp, being waterproof ; and 
never collect and hold vermin or any other abomination. They are 
cool in summer, and, according to our experience, not uncomfortable 
in winter; they are not sticky, and facilitate easy ingress and 
egress. ‘The leather cloth is the best material we have seen for the 
upholstery of cars in every particular, especially that of cleanliness. 
Some American lines have adopted it, such as the Morris and Essex 
and Rutland and Washington. All the Russian railway cars are 
furnished with it. It is largely used in Cuba for this and other 
purposes. The overland mail and the Saint fe route coaches are 
upholstered and covered with it. We recommend it to railway com- 
panies for use both in cars and stations.—American Railicay Review. 





PUBLIC WORKS IN INDIA. 


WE have been requested to publish the following memorial, which 
the Cotton Supply Association have addressed to Sir Charles Wood 
Secretary of State for India :— : 


“That your memorialists are of opinion that, looking to the ex- 
tensive area embraced by British India, and the enormous extent of 
works of public utility required to place that territory in even a 
proper state in order that its resources may be fairly developed, it 
1s manifestly impossible for the Government, by its own efforts, to 
effect much in that direction, whilst it is equally clear that the 
—~ capital of free enterprise of England, if made available, 
will, with rapidity, suppl all those of such works as do not of 
necessity and exclusive! Seng to the operations of Government, 

“That, irrespective of the stupendous benefit which a speedy and 
extensive construction of works of the nature referred to in various 
parts of India would produce to the cotton trade, and therefore to 
the general community of this country, it is difficult to overrate 
the numerous civilising influences and solid advantages which 
would thereby necessarily flow to the native population, and espe- 
cially when accompanied by the introduction there of a large body 
of English civil engineers and others, of skill and education, such 
as would be employed by private companies. 

“That it is, therefore, a matter of the most vital and pressin 
importance to the best interests of both India and England, that 
every possible facility should be offered to those who are willing to 
take upon themselves the onerous task of raising capital in this 
country, and to apply it to purposes so pre-eminently important as 
those before adverted to, whilst by the adoption of a liberal policy, 
in such cases, the Government will not only relieve itself of much 
anxiety and trouble, but be a considerable financial gainer, and, at 
the same time, secure the affection and loyalty of its subjects. 

“That your memorialists have learnt with much satisfaction that 
an influential joint-stock company, established in London under the 
name of the Madras Irrigation and Canal Company, have submitted 
to you a proposal to construct extensive works of irrigation, drainage, 
and navigation in Orissa, and to connect that territory with the port 
of Calcutta, requiring from Government no other assistance than th e 
mere supply of all land requisite for such works. Your memorialists 
are assured that a company already and favourably known to the 
English public must necessarily possess advantages for raising 
capital which could not appertain to a newly-organised association, 
and are, therefore, more Tikely to achieve that success which is all- 
important in a pioneer enterprise, intended to open up the way for a 
more general and greatly extended application of the free skill, 
science, and capital of Britain to the regeneration of India. 

“Your memorialists, therefore, most respectfully pray :— 

“1st. That the Right Honourable her Majesty’s Secretary of 
State for India in Council will afford to the subject matter of this 
memorial immediate and serious consideration, with a view to the 
adoption of prompt and energetic measures for the most complete 
and rapid provision of works of irrigation and means of cheap 
transit in India, the want whereof at present prevents that country 
from producing an unlimited supply of cotton to the manufacturers 
of Great Britain, and for relieving the latter from an uncertain and 
perilous dependence upon the slave states of America. 

“2ndly. That, as it is utterly impossible for Government to 
construct throughout British India more than a small portion of the 
works in question, although they are essentially necessary to 
develope her agricultural and other resources, and to make her 
prosperous and contented, and able to bestow upon the people of 
this country those high commercial benetits they have a right to 
expect from her direct union with England; and as it is equally 
clear that the surplus private capital, skill, and energy of Great 
Britain are capable, if properly applied, of producing such works 
with rapidity and advantage, every possible facility and encourage- 
ment may be given by Government to all joint-stock companies 
formed in England, who may seek to undertake the construction of 
well-selected, practicable, and useful projects of irrigation and 
navigation, &c., in British India; and 

“3rdly. That the proposal now submitted by the Madras Irriga- 
tion and Canal Company for the construction of works of irrigation, 
&c., in the district of Orissa, without a Governmental guarantee, 
may receive the most favourable consideration, and every proper 
encouragement and support be given to enable that company to 
enter upon the contemplated undertaking with the least possible 
delay and in a satisfactory manner, in order that others may, by 
their success, be induced to undertake other works of a like descrip- 
tion by means of capital raised in the same way. 

“And your memorialists will ever pray, &c. 

* Signed at a meeting of the Executive Committee of the Cotton 
Supply Association held in Manchester the 3rd day of April, 1860. 

(Signed) “ Joun CHEETHAM, Chairman. 
“@G, R. Haywoop, Secretary.” 








THE GREAT EASTERN. 


Tue third generation of shareholders, if we may so term those who 
have taken the preference shares in this undertaking, are about to 
use their best endeavours to at last render the Great Eastern really 
fit for sea. The report of the surveyor appointed to inspect what is 
wanting in shipwright’s work has also been adopted, and a contract, 
based on its suggestions, has already been taken up by Mr. Lungley, 
and the work begun forthwith. Aes Penn and Field have made 
several most minute surveys of all the engines—screw, paddle, and 
auxiliary—and their suggestions as to alterations and improvements 
will form the basis of another contract, which will be issued in a 
few days to some engineering firm, to which the final and proper 
completion of all the machinery will then be entrusted. Both these 
contracts will require about two months for their entire completion, 
and the whole sum for these, we are informed, is far short of what 
was originally anticipated, and is not expected to exceed £20,000. 
The shipwright’s contract includes, among many other minor items, 
the building of new store-rooms, iron stanchions to support the cargo 
deck, refixing the boat davits, a screw tunnel, additional support to 
the sides of coal bunkers, and taking out the india-rubber packing 
between the flanges of the iron masts. The latter is one of 
the positive requirements of the Board of Trade, as the india- 
rubber was found, during the short trips which the Great Eastern 
has already made, to allow an amount of “play” to the mast 
that would certainly be dangerous in a heavy sea. The 
india-rubber will, therefore, be withdrawn, and the space 
between the flanges filled up with wedges of hornbeam, so as to 
render the mast as rigid as if of one entire piece. These portions of 
the iron fittings are, no doubt, beautifully made, but it is almost to 
be regretted, considering the comparatively slight depth into the 
vessel into which the two masts are stepped, that all of them were 
not made of wood throughout. Another of the Board of Trade de- 
mands is the fitting of at least two additional boats of the largest 
kind. These, though not falling within the pone of Mr. 
Lungley’s contract, are already begun. They will be the largest 
boats ever carried by any vessel, as they are intended, we believe, to 
be no less than 50 ft. long by 13 ft. wide, and nearly 7 ft. deep—the 
dimensions of a 60 or 70-ton cutter. With the engines and machinery 
generally a good many alterations and adjustments will be made, 
though, thanks to the care which has been exercised during the past 
winter by the company’s chief engineer, Mr. M‘Lennan, an immense 
amount of improvement in the way of working details has, it - 
anticipated, been already effected. Among the most important 0 

the improvements is that of fitting the main engines, both screw 
and paddle, with feed-pumps. By this change, those most objec- 
tionable pieces of machinery, the donkey-engines, are at once dis- 
pensed with as regards supplying the boilers. They will, how staat 
still be kept in the ship as a kind of stand-by, to be used in w - -4 
decks, pumping out the bilge, and for fire-hose, though —, 
with the main engines they will have no more to do. As regar on 
paddle-engines, it is anticipated that, by means of an improv 
adjustment of the slide-valves, and relieving the back gman 
gain of at least a knot an hour may be obtained upon the ne 
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THE ENGINEER. 
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i speed. The piston and air-pump rods, which during 
yo ay onmnelt trips the Great Eastern has already 
taken were such a constant source of uneasiness and anxiety, are to 
be strengthened. The stability of the piston-rods will be increased 
by lengthening two feet the stuffing-boxes through which they 
work, and the air-pump rods will be kept from vibrating by 
spanning them with a sliding socket. The two large discs on the 
main shaft, which were working very loose, can be keyed up to the 
requisite tightness without much trouble, and, with these and other 
minor improvements, no doubt is entertained but that, on the next 
voyage, very different results, both as to speed and the easy working 
of the paddle-engines, will be obtained. The most important change 
necessary in the sctew-engines is slightly raising the screw shaft, in 
order to allow the aftermost bearing to be removed. From this 
bearing all the patent white metal on which the shaft revolves has 
worn out. For this an ordinary gun-metal bearing, faced with 
lignum vita, will be substituted ; and the shaft, it is found, can be 
raised sufficiently from the inside to admit of this alteration without 
much trouble or expense. Tunnels fitted with water-tight doors 
are to be cut through all the coal bunkers, which are also to be 
better ventilated, and titted with thermometer tubes to test the tem- 
perature of the fuel at all times. This latter is an important im- 
provement, and removes one cause for anxiety among those who 
feared the imminent danger which might arise from an absence of 
proper means to ascertain at all times that the heat in the bunkers 
was never excessive. The aftermost auxiliary engines will both be 
fitted with fire-hose, and two powerful hand pumps, for the pre- 
vention of all risk from fire, will also be fixed on deck. The united 
power of all the pumps on board will then be capable of pumping in 
or out of the vessel between 40 and 50 tons of water per minute. 
There is no means at present of increasing the diameter of the 
funnels, to aid the draught through the furnaces, but from 
the generally improved ventilation below, by the new tunnels, 
and the introduction of a steam blast pipe into all the chimneys, 
the deficiency in this point will, it is hoped, be almost entirely 
removed. All the saloons and cabins which were not finished 
when the vessel left the Thames are now to be completed, and the 
internal arrangements, which last year showed such a want of 
organisation, will be made after the best plans adopted in our great 
lines jof ocean-going steamers. No change can be made in the 
wooden deck of the vessel, which is much to be regretted, as the 
planking which was laid down last year is very bad. The best has, 
however, been made of it, and before the lamentable accident which 
deprived the company of Captain Harrison’s services that able otlicer 
had managed to give the deck a better look, and get it, in fact, as 
clean as such board can ever be. The same remark applies, indeed, 
to nearly all the other portions of the vessel, which, at the time of 
Captain Harrison's death, was in far cleaner and far better order 
than any one who only saw the ship when she left the Thames would 
have believed possible in so short a time. The vessel has now been 
so long idle in the water that the bottom is exceedingly foul, and 
during the present spring the stock of weeds already on her is 
certain to be increased to an extent that, unless removed, must, on 
the next trip, tell most seriously upon her speed. All the improve- 
ments which are to be made in the engines will quite fail to 
counteract this important drawback, and, unless the bottom is 
thoroughly cleansed before starting, her speed is certain to be less 
on the next trial than it was last year. Such a falling off, for the 
sake of a small outlay, should not be allowed on any account, 
especially as within a few yards of her present moorings are many 
admirable places where she might be grounded with safety, and the 
bottom cleaned and tarred in the course of a couple of tides. Accord- 
ing to present arrangements, she is expected to be ready by the 
beginning of June to accompany the squadron which takes the 
Prince of Wales to Canada. She will, however, it is said, most 
probably call at Queenstown for a day before beginning her run to 
Portland. As yet no one has been appointed to succeed the late 
Captain Harrison.— Times. 
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TRAFFIC RETURNS. 


Week This Same 
ending Week. 1859. 
Belfast and Ballymena .. .. «. April 7 1,454 1,201 65 65 


Mileage. 
1860, 1859 


Birkenhead, Lancashire, & Cheshire ,, 8 3,218 2,554 33 33 
Bristoland Exeter .. «c oc oc  & = 6,137 125 118 
Caledonian .. 2 22 oc oo oo gy 8 12,740 198% 1933 
ME: 62 a=. sw ses a 2 oe Ss 533 — 
Corkand Bandon .. .- .. . i © 362 346 (20 20 
Cork, Blackrock, and Passage oo @ 8 - 206 6} G} 
Mib-06. we +008 oo os +6 SR SB 265 255 17 17 
Dublin and Belfast Junction .. .. Apr. 8 1,254 1,208 68 63 
Dundee, Perth, and Aber. Junction ,, 8 1,077 960 «31 31 
Dundalk and Enniskillen.. .. .. 5 8 _ 750 «62 62 
Dublinand Drogheda .. .. .. 4 8 1,625 1,452 62, 62} 
Dublin & Wicklow & Dub. & Kingtn. ,, 7 1,950 1,595 40) 40} 
| err a ns erm | - 910 G7} 6674 
Eastern Counties and East Union... ,, 8 - 23.407 499 489 
Kdinburgh & Glasgow & S. Dunfer. ,, 1 5,859 5,691 142 142 
Edinburgh, Perth,and Dundee ., ,, 8 8,389 38,070 78 78 
Glasgow and South-Western .. .. 5, 7 7,914 7,292 1833 1833 
Great North of Scotland... .. ., Mar, 31 1,523 1,561 568 58 
Great Northern .. .. .. .. .. Apr. 1 24,327 21,8483 283 283 
Great Southern and Western., .. 5, 7 6,955 6,433 260 226 
Great Western .. .. .. os 4. 99 8 32,619 28,391 465$ 4654 
Shrewsbury and Birmingham ., ,, 8 1,797 1,726 204 294 
Shrewsbury and Chester .. ., ,, 8 3,115 2,909 46 46 
Lancaster and Carlisle .. .. 1.) yy — —_ > _ _ 
Lancashire and Yorkshire .. ., ,, 8 36,970 30,950 395} 3953 
Lianelly Railway and Dockyard .. ,, 7 41 426 463 465 
London and Blackwall .. .. .. 4, 8 1,604 1,361 6 5 
London, Brighton, and South Coast ,, 7 17,965 12,424 9934 2u24 
London and North-Western .. ..  ,, 8 77,667 68,552 924 910 
London and South-Western .. .. 4, 8 18,790 14,904 2893 2704 
London, Tilbury and Southend .. ,, L1  — 93 425 42 
Manchester, Sheffield, and Lincoln, ,, $ 11,835 10,324 173) 1734 
Manchester, S.Junc.,&Altringham ,, 8 1,273 893g 8 
Maryport and Carlisle ., , » 1 1,005 937 og 23 
Midiand.. .. .. ., ‘Mees 8 39,057 33,513 614} 6144 
Midland Great Western .. 1. :) 5, 8 4:043 4,007 177177 
Newcastle and Carlisle ‘é ck Odeoe . 
SEED. 65) og. ok kn ce oe 


North-Eastern i: i at el 
‘ewport, Abergavenny & Hereford 
North Staffordshire Rail. and Canal 
Oxford, Worcester, and Woilver. 
St. Helen’s C. and Railway > 
Shrewsbury and Hereford 
outs TOL on as 0p ca ” 
Scot. North-Eastern (late Aberdeen) Mar. 
South Devon ya a sige Apr. 
—_ Bere. ts oe ea 
south York and Riv 
South Wales. . i — 
Taff Vale ; 
Ulster .. .. 
Valeof Neath .. .. ° 
Waterford and Kilkenny .. 
Waterford and Limerick .. 2. . 
vest Hartlepool H. and Railway _. 
Whitehaven and Furnes... eo 
Whitehaven Junction 


+ 4 ” 


iJ. 
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COLONIAL AND FOREIGN 


Pufalo and Lake Huron.. .. .. Mar. 23 1,168 1,040 161 161 
utch ~~ es s+ eo « « Apr. 7 3,092 2426 109 109 
Tn of France (late P. and S.).. Mar. 24 42,630 42,132 1028 1003 
Grand Trunk of Canada .. .. Re oe * 14.572 x 7 
Greet Luxembourg... 2... Apr. 8 2505 1,856 198 122 
Kent Western of Canada.. .. 2. Mar. 23 9.050 7,905 345 345 
oe SEOMENED os co os és 2, Ok @E2O8 , 
prieans, Bordeaux and Branches.. 7 24 47,820 47, 922 922 
aris, Lyons and Mediterranean ., | 24 70,784 67,108 874 848 
Sambre andMeuse . .. .. .. Apr. 6 po 1348 68 68 
~y North-Western ... .. Mar. 24 3% 7 ; 21 
Deere os oe oe oe AB. Tm 738 75 «(75 
a, fortnight ending a 











MANUFACTURES, COMMERCE, AND TRADES 
OF FOREIGN NATIONS. 
VII.—AUSTRIA, 

Tae Errects of THE Was—IMPoRTANT DELIBERATIONS ON THE CUSTOMS 
Tarirer—Tuse RESOLUTIONS AFFECTING THE IRON INTEREST—PROTECTION 

In AUSTRIA, 


Mr. JuLtan Fang, her Majesty's Secretary of Legation at Vienna, 
in his report to Lord A. Loftus, thinks that any report upon the 
trade and commerce of Austria relating to the half-year preceding 
the date of his communication would, in consequence of the recent 
war, be likely to point to false statistical conclusions. Mr. Fane, 
therefore, turns his attention to the proceedings of the committee 
then assembled in Vienna to deliberate upon the Customs Tarif of 
the empire, and generally upon matters affecting its industrial and 
commercial interests. The committee were fully empowered by the 
emperor to deliberate upon these subjects, and the government were 
represented by three delegates—one each from the Home, Finance, 
and Trade ministries. It was understood that such of the resolutions 
as should be passed by large majorities would be adopted as the basis 
of legislation by the Government, those on which opinions were 
equally divided would form the subject of further deliberation, 
whilst those which were rejected by large majorities would probably 
receive no official notice. 

One of the resolutions unanimously adopted at a meeting of this 
cominittee, at which twenty-seven members were present, was the 
following :—“ That the exemptions, total or partial, granted to r_il- 
way companies from the payment of iniport duties be not renewed 
for the future.” Respecting this resolutivn it may be remarked that 
the privilege to import, free of duty, all rails, locomotive engines, 
carriages, wagons, tools, &c., was granted to several new railway 
companies because it was considered that the native factories would 
not be able to satisfy within the short period required by the com- 
panies the large demands which would be addressed to them, and 
the competition in the country would not be sufficient to lower prices. 
The concession of this privilege is said to have operated very in- 
juriously on the interests of Austrian manufacturers, who, in antici- 
pation of heavy orders from the new companies, had made extensive 
preparations to satisfy at least a large portion of the expected 
demand, In consequence of some of the lines projected in 1856 not 
having been commenced as early as was intended. a large accumu- 
lation of all sorts of foreign iron manufacture for railway purposes 
took place. The agitation against any further concession of the 
privilege in question originated with the native iron manufacturers ; 
and, as the resolution above quoted was passed unanimously, their 
wishes will almost certainly be carried into effect by the Government. 

At a subsequent meeting, twenty-seven memibers being again 
present, it was moved, “ That the duty on raw iron be lowered from 
42 kreutzers to 37} kreutzers,” but the motion was rejected by 22 
against 5. Next it was proposed, “That the differential duties on 
raw iron, if imported by sea, be done away with;” this resolution 
was agreed to, only three members voting againstit It was then 
determined, by a majority of 23 against 4, “That the diflerential 
duties on bar iron, if imported by sea, be done away with.” 

The duty on raw iton, if imported by land, is 24 kreutzers, if by 
sea 36 kreutzers, pet cwt., regard being had to the cheapness of water 
as compared to land catriage. It is considered of high importance 
to the port of Trieste that the differential duties on iron by water- 
carriage should be done away with, and as English coal-iron cannot 
be used where Austrian charcoal-iron is required, and vice versd, it is 
not expected that the importation of English iron will materially 
interfere with the demand for the iron of Styria. 

Afterwards it was proposed in this committee that iron, whether 
bar or wrought, be transferred from ‘Tariff F 40 to Tariff E 40, and 
that it be allowed to all machine makers, to builders, and to pro- 
prictors of estates who require irow for the building or repairing of 
houses, premises, &c., to import such articles as are now in Taritf 
E 40, at a duty of 3 florins 15 kreutzers, and those which are in 
Tariff F 40, at a duty of 4 florins 20 kreutzers; but the motion was 
rejected by 23 against 4. 

it was originally proposed to lower the duty on bar or cast-iron 
from £5 to 4 florins, Conv. Miinz., aud the foreguing proposition 
having been lost, the following was submitted with a different re- 
sult -—* That the duty on railway wagons be raised to 300 florins, é.w. 
(new Austrian currency. The old tlorin is equal to 60 kreutzers ; 
the new is equal to 100 kreutzers). That the importation of iron, 
partly manufactured, be allowed free of duty, provided that the 
articles for the manufacture of which it is used (engines, ships, &c.) 
be exported.” ‘This motion was unanimously agreed to, for it was 
found that the duty on the component parts of a railway wagon 
would cost twice as much as the duty on the importation of a railway 
wagon entirely finished. It was proposed, on this account, to give 
the native manufacturer a higher protection. Hence the recommen- 
dation to raise the present duty of 250 florins, c.m., to 300 florins, 6.w. 

The reverence for high protective duties entertained by the 
framers of the foregoing resolutions is very conspicuous. ‘There is 
too much reason to tear that their implied deprecation of any ad- 
vance towards a more liberal commercial policy will be warmly 
approved by the great majority of the manufacturing class. And 
yet the vices of protection have nowhere operated with more baneful 
effect than in Austria. Here, if anywhere, it has been proved pos- 
sible tostifle an infant trade by the swathing-bands devised for its 
support. It has been the immemorial custom of the manufacturers, 
in all crises of difficulty and danger, to appeal to the Government 
for aid; and it has, unfortunately, been the invariable rule of the 
Government to meet such appeals with measures of increased pro- 
tection. The manufacturer has thus been taught to trust the success 
of his undertakings, not to his own energy, thrift, and skill, but to 
State assistance. 


A Coot Cornish Miver.—Some years ago, a party of Cambridge 
philosophers undertook, for a scientific object, to penetrate into the 
vasty depths of Wheal-Fortune mine. The venerable Professor 
Farash, who made one of the number, used to relate with infinite 
gusto the following startling incident of his visit. On his ascent in 
the ordinary manner, by means of the bucket, and with a miner for 
a fellow passenger, he perceived, as he thought, certain unmistakable 
symptoms of frailty in the rope. * How often do you change your 
ropes, my good man?” he inquired when about half way from the 
bottom of the awful abyss. —* We change them every three months, 
sir,” replied the man in the bucket; “ and we shall change this one 
to-morrow, if we get up safe!”— Builder. 

Copper Mininc iy Cornwaci.—It was not until the middle of 
the last century, that copper mining in Cornwall received its greatest 
impulse. Mines were sunk to greater depths; new hydraulic 
engines were constructed ; the machinery improved ; and the opera- 
tions generally systemised, and reduced to method. Hence it was 
not long before this important branch of mining enterprise assumed 
its true position in the valuable produce of the country. Sir Charles 
Lemon has computed that for fourteen years previous to 1758 the 
yearly value of Cornish copper was £160,000, Half a century later 
the same annual produce had increased to £550,000; and now the 
copper works of Cornwall and Devonshire are undertakings of 
enormous magnitude. ‘ They are sunk in some cases to the enormous 
depth of 300 fathoms, and are drained by means of the celebrated 
Cornish engines, which for size and power are unparalleled in any 
country in the world. They are generally worked by companies of 
adventurers. If the mine be on waste land, it belongs to the revenues 
of the Duchy of Cornwall, and the lease is obtained from the Crown. 
If on private property, it is let from time to time qn special terms, 
and these consist of a payment in kind, varying from 1-25th to 1-10th 
part of the produce. It is proper to state, however, that these rates, 
or “lord’s dues,” as they are termed, are modified with the facilities 
or the difficulties of working the mine. Some copper mines pay 
thousands of pounds sterling of rent: others, again, pay no rent 
whatever. The profits arising from them, however, are occasionally 
very large. Sir Henry de la Beche mentions a copper mine,—that 
of Wheal Alfred, in Cornwall,—having afforded at one time a net 
prolit of £140,000,—Builder. 





NOTES AND MEMORANDA. 
Campntne is simply spirits of turpentine re-distilled. 


In New York, black pepper is adulterated with rotten-stone and 
pumice-stone ! 

Ir is believed that there are upwards of three thousand distinct 
species of grass. 

Soitp cast-steel spades and shovels have been for some time 
made in Shettield. 

A Lor of 75-1b. rails now being made for the Caledonian Railway 
Company are 24 ft. in length. 


THe new steamer Syrian, built in Belfast and now taking in her 
engines at Greenock, has four masts. 


A SINGLE cold-blast furnace at the Carron Ironworks is believed 
to be the only one of the kind in Scotland. 


Tuere Indian labourers, at 4d. each a day, are considered to 
accomplish as much work as one navvy at 5s. 


In Belgium, sulphate of copper is used to whiten bread; one part 
in seventy thousand answering the purpose. 


An iron boat constructed by Mr. Harvey, of Hayle, and employed 
for some time on the Rhine, drew but 10 in, of water, 


Ion ships are acing painted intertially with gray oxide of zinc, 
which is said to afford & bette prutectivit thai red fead, 


Tur forgings now beitig tiade at the Latevtield Forge, Glasgow 
for the stern-pusts of the new raitis, will weigh 46 totis each, 


A cas of lamp shade of clear glass intercepts the light to the 
extent of 10°67 per cent.; ground glass, 29-48; and opal, 62°88 per 
cent. 

Tue sumiiiit of the Caledonian Railway, at the head of the Beat- 
tock incline, is sdid te be the highest of any failway in Great 
Britain. 

Gxass coffins hetinetically sealed are, according to the New Pork 
Times, being made suctessfully if Louisvilleopaqne glass, we 
suppose, 

Ir has beéh estimated that 20-horse che are absorbed in working 
the valves of a large locomotive, workiig undef the usual pressure 
of steam. 


Ar the beginting of this century the gold obtained from all 
sources amounted to about 22,484,000 antitially, At tiis time it is 
about £37,950, 000. 

Raiwway titinels ate sometimes made, in the vicinity of large 
towns, at hardly more cost than is repaid by the sale of the building 
stone taken out of them. 


Tue annual production of silver at the commencement of the 
pre-ent century was estimated at £7,965,000; at present it is sup- 
posed slightly to exceed £8,850,000, 


Tne heaviest pipes employed for the Glasgow mains of the Loch 
Katrine Water Works are 4 ft. in diameter and 13 in. thick, They 
sustain a head of water of about 300 ft. 

Mucu of the Scotch coal can only be coked in close ovens and at 
considerable expense, It burns to aslies, and a small mass of this 
coal will remain ignited for six or eight hours together. 


Tu Don Diego, an iron sailing vessel built by Messrs. Scott and 
Co., of Greenock, once made the run from Valparaiso to Cardilf in 
57 days. ‘the Don Diego is 140 ft. long, with 24 ft. beam, 


Tux Girafle, a new steam-vessel in course of construction by 
Messrs. ‘Thomson, of Glasgow, is nearly 300 ft. in length, with a 
beam of only 24 ft., a proportion of about 12 of length to 1 of breadth. 


Many factory chimneys are more or less inclined from the perpen- 
dicular, and in manufacturing towns, where several chimneys can be 
ranged by the eye, one with another, their inclination is sometimes 
very striking. 

Mr. Farmnatrn says, on the subject of forcing engines and boilers, 
and working non-expansively, that it is “the great evil which 
causes all the trouble, and the gangrene which corrupts the whele 
mechanical system.” 


A srar of Oregon pine, now lying in Messrs. Denny’s ship-build- 
ing yard at Me rock is 70 ft. 3 in. long, and, with only the bark 
removed, is 6} in. in diameter at one end and 3} in, at the other. 
It is perfectly straight. . 


Skew bridges, which were supposed to have been first usetl on 
railways, were employed in ancient times, Several skew bridges at 
a considerable angle, some of them 60 ft. in height, still exist at 
Cordova, in Spain. 


THE steamboat Loch Lomond, now a favourite ferry boat on the 
Mersey, and built in 1845, by Messrs. Denny, at Dumbarton, was 
constructed of 4 in. plates. The boat is 120 ft. long, and 16 ft. 
6 in. wide. At that time such plates were of extraordinary thinness, 


For at least four years the iron work of ships has been galvanised 
with complete success in resisting the influences of weather., One of 
Messrs. Burns and M‘Iver’s new steamships, the Atlas, has all her 
——s even to her tanks, protected by zincing, or “ galvanising,” 
so called. 


In Philadelphia, glycerine diluted with water has been success- 
fully used as a substitute for pure water in gas meters, This 
mixture does not readily evaporate or freeze. Pure glycerine has 
also been recommended for lubricating the bearings of tine machinery, 
and particularly for chronometers. 


LEATHER is now being manufactured in Canada from the skin of 
the porpoise or small white whale of the St. Lawrence, the average 
length of which is 22 ft., and the circumference 15 ft. The leather 
lasts five times longer than any other leather, yet costs the same, 
The skin of one whale is equal to the skins of twelve to fifteen 
calves. 


Tue foundation of Rome dates from the year 753 n.c. Silver 
money was not introduced till tive centuries later, 269 n.c, Up to 
that date copper money only was used. In England, William the 
Conqueror established for his monetary unit the pound of silver 
Saxon or Tour weight, and it was ouly under Edward ILL. that a 
gold currency was established. 


Linn.£us states that the aphide, the small green insect found on 
the leaves and stems of plants, propagates so rapidly, that in the 
course of a few months, if ail interference were excluded, no fewer 
than 1,000,000,000,000,000,000 would be evolved from a single in- 
dividual—an amount which only becomes conceivable when we learn 
that this mass of life would weigh somewhere about as much as 
Jive hundred millions of stout men. 


Some of the Clydesdale engineers, the Messrs. Thomson among 
others, have cut away the leading corners of screw propellers 
for the last six years. The corners were found to break off, until 
it was determined to cut them away altogether, when it was found 
that the screw worked with less vibration. This alteration of the 
form of the screw was recently claimed by Sir Howard Douglas, 
under a suggestion made by him some two years ago. 


Puxcuine machines, combined with a small steam engine on the 
same frame, are now extensively employed in shipbuilding. ‘Their 
advantage is that any number of holes, from five to thirty per 
minute, may be punched as required, whereas the ordinary geared 
punching press works at one unvarying rate. In some shipbuilding 
yards, the steam punching press is moved into the ship as soon as 
the frames are up, and the plates are fitted and punched on the spot. 
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GOFF, DAVIS, AND STRANGMAN’S METHOD OF 
DRYING MALT, &c. 


PATENT DATED 2ND SEPTEMBER, 1859. 


Tus invention of the Messrs. Goff, Davis, and Strangman consists, 
firstly, in the application of air at a high temperature by means of 
an apparatus hereinafter described, for the purpose of drying malt, 
rain, meat, and other articles, without injury to the malt or other 
Falicate goods; and the inventors state that they have discovered 
that air at a high temperature not only dries or expels moisture 
rapidly, but destroys the invisible organic matter, fungi, or germs 
of animal or vegetable life, the presence of which they have dis- 
covered in nearly all kinds of grain (analogous to “must” in flour) 
and in the meat of diseased animals, and which, if undestroyed, 
would rapidly cause deterioration, fermentation, or putrefaction. 

As regards malt, they have also discovered that acidity or unsound- 
ness of the beer brewed therefrom proceeds from the same cause, 
namely, the presence of the germs of animal or vegetable life, and 
which can be better prevented by screening and drying the malt at 
a high temperature by means of their method than by the use of 
hops, which have been heretofore the only recognised preventives 
of such acidity. 


Their apparatus consists of the following arrangement :—A drying 
room, heated by hot air by means of a fan or blower, is divided into 
an upper and lower chamber by a wire or perforated metal floor or 
screen supported on wooden joists, and on this wire or perforated 
floor the malt or other article is placed and partially dried. At one 
end of this floor is a “shoot,” communicating with one end of an 
inclined revolving screen in the lower chamber. This revolving 
screen is a wire cylinder of a hexagonal, circular, or other section, 
entirely open through the centre, and having no central shaft or axis 
passing through it. The interior of this screen is provided with 
three or more curved blades or shovels extending the whole length 
of the cylinder, and fastened to its internal circumference and to 
the two ends, and extending inwards about half way to the centre of 
the same. The revolving screen is mounted in suitable bearings at 
each end, and has an opening or openings at its lower end for the 
exit of the malt or other article, being caused to revolve slowly by 
means of spur wheels or other gearing. 

Fig. 1 is a vertical section of the kiln and its apparatus. A, A, is 
a kiln built of sheet iron, supported by suitable wooden or other 
framing, and divided into an upper and lower chamber B, B, and 
C, C, by a wire or perforated or punched metal fleor or screen D, D, 
supported on suitable wooden joists E, E; F, F, is a “shoot” com- 
municating from the tloor of the upper chamber B, B, with one end 
of an inclined revolving screen G, G, in the lower chamber C, C, 
which screen is caused to revolve slowly by means of the spur 
gearing H, H, and has an exit I, I, for the grain, &c., at its lower 
end; J,J,is a | for the admission of heated air at a high 
temperature, to be forced in by a fan or other suitable means, The 
construction of the revolving screen G, G, is clearly shown at Fig. 1 
in longitudinal section, and Fig. 2 is an enlarged transverse section 
of the same. The ends of the screen are formed of two plates a, a, 
of an octagonal form, one of which has a solid axis 6, = the other 
a hollow axis 6* communicating with the “shoot” F. F.  c, c, are 
longitudinal ribs of angle-iron, forming the skeleton of the screen, 
which is covered from end to end with wire gauze or perforated 
metal; d, d, are curved shovels for agitating the grain, which are 
attached to the metal ribs c,c; and e, e, are wrought-iron bands 
outside the screen. It will be evident that the malt or other article, 
having been partially dried in the upper chamber B, B, and being 
introduced into the interior of the revolving screen G, G, in the 
lower chamber C, C, by the large ape at its upper end, will be 
turned over and kept in motion by the curved blades or shovels 4, d, 
at the same time that it is submitted to the action of the air at a 
very high temperature, and thus thoroughly dried as it slowly 
descends to the exit I, 1, at the other end of the screen. 





Tue Fimsrivess or Scorcn Burtvies. —In recent news from 
Europe, we are told that “ the picturesque marine terrace erected by 
the late Lord Murray (at a cost of £6,000) on a spur of the Castle 
Hill, Edinburgh, has given way, owing to the defective foundation, 
and become a mass of ruins.” This is the general character of 
Scotch and English structures — apparent solidity above, combined 
with utter want of thoroughness in the foundations. ‘They gene- 
rally falldown! It is not long ago that a whole row of buildin 


in London came down with acrash; and it is thought that the whole | 


city will one day tumble in ruins, crushing its inhabitants into a 


mass of jelly. This will probably be the grand finale of the last | 


experiment in aristocratic government, and the world will imme- 

tely return to absolute despotism !—Scientific American. [We 
leave our contemporary the Builder to deal with this furious on- 
slaught, but we are curious to know where the “row of buildings” 
stood that “came down with a crash.” 





PETTER AND GALPIN’S PRINTING PRESSES. 


PATENT DATED 22nD Avoust, 185 . 
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Fic. 1 is a side view of a large-sized pee press fitted with the 
improvements of G. W. Petter and T. D. Galpin, of Belle Sauvage- 
yard, City; Fig. 2 is a plan; Fig. 3 is part of the working machinery 
of a smaller press; Fig. 4 is a view on a larger scale of part of the 
— apparatus; Fig. 5 and Fig. 6 show the wheel end of the 
cylinder; Fig. 7 shows the break at the other end; Fig. 8 and Fig. 9 
are respectively a plan and side view of the grippers and other 
apparatus in the a Fig. 10 shows part thereof on a larger 
scale; Fig. 11 and Fig. 12 show the form carriage. The press will 
be described particularly with reference to Figs. 1 and 2. In the 
first place A, A, the framework, has on the upper part several hori- 
zontal parallel rails B, B, which, being fixed, support a rectangular 
table C, C, that moves to the right and left on wheels guided by the 
rails. The table consists of two parts, of which that to the left is 
the ink table, and the other contains the types. The table is set in 
motion by connecting its lower parts by one or more rods D, D, 
(dotted lines) to the ends of one or more lever beams E, E, which 
lever beams are caused to oscillate with proper speed by connecting 
rods F, F, attached by pins G, G, to the arms H, H; of these two 
pins are shown in Fig. 2, and one pin and one arm in Fig. 1. The 
arms are rigidly connected with a shaft I, so as to revolve with it, 
and they may either be two spokes of two wheels, as in Figs. 1 
and 2, or they may be crank arms on the shaft which carries only 
one wheel O, as in Fig. 3. The advantages gained by these arrange- 
ments are, that rackwork below the table is dispensed with, and with 
bands or straps the table is moved quickly through a great space 
with a small motion of the prime mover, and consequently by a 
short crank which need not project far to increase the length the 

ress occupies in a room. The table C, C, is, by its motion to the 
eft, a under an inking apparatus, shown on a larger scale in 
Fig. 4. This consists of a framework P, fastened to the frame of the 
press A, A, and carrying Q, the ductor roller, turned slowly by the 
ratchet motion R, R, worked by the cam S. Against the lower part of 
this roller Q, thus charged with ink, another roller T, called the 
vibrator, with an intermitting action, is caused to touch at intervals 
80 as to receive a supply of ink, and then, by descending, to transfer 
this ink to the upper part of the left-hand end of the table C, C, 
which comes underneath the roller T at a proper time, after which 
the roller runs for some distance on the inking table. This opera- 
tion is as follows:—The roller T is carried on arms clamped to the 
shaft U horizontally placed across the end of the press ; this shaft is 
moved by the arms V, attached by rods to the ends of side 
levers W, W, which turn on bearings at X, X, and are actuated by 
grooved or bevelled pieces on the sides of the table, which press on 
the ends Y of K, side levers, at the proper intervals. The arms in 
which T is carried may be adjusted from time to time on the shaft U 








but becomes rigid when the table moves the other way, so that the 
rack turns the wheel when it passes one way, but does not move it 
when it returns. One of these tumbling teeth on the right hand is 
marked i, Figs. 1 and 5; its upper end is higher than that of ~~ of 
the fixed teeth on the rack, and thus, when it is moving to the left, 
this end will catch against a tooth on the wheel which would not be 
touched by any of the fixed teeth on the rack, and will thus continue 
to turn the wheel further than any of these teeth would have done, 
by giving a final impulse to the tooth k. The top of ¢ is bevelled off 
on the right (Fig. 5), so that when it is moving to the right, and 
meets a tooth of the wheel, the tumbling tooth ¢ will yield, and will 
not move the wheel. Again, at the other end of the rack on the 
left hand, the other tumbling tooth 7 (Figs. 1 and 6), constructed 
similarly to that described, will yield as the rack passes to the right, 
but will take into the recess, and meet a projection &, shaped partly 
like a tooth (Fig. 1) as the rack passes to the left, and thus turns 
the cylinder until the other teeth of the rack gear into the teeth on 
the wheel, and thus continue the motion. The effect of the two 
tumbler teeth may, therefore, be described as follows:—While the 
rack passes to the right, the recess h is opposite the fixed teeth of the 
rack, and the teeth j and & are therefore not touched by them, while 
the teeth i and / yield as they pass, and during all this time the 
cylinder is steady. But when 7 has moved to the right of the 
tooth j, the rack stops, and begins to move to the left; the tooth / 
catches &, and starts the cylinder (a catch to be agen | described 
being just then released), and the fixed teeth on the rack drive the 
cylinder until the tooth i coming at the end gives the cylinder a 
final impulse, and drives it fairly up to its point of rest, at the same 
time removing j above the reach of the fixed teeth, and allowing the 
catch (to be described) to stop the cylinder before & has come down 
low enough to be caught by any of the fixed teeth, and thus by the 
means described they are enabled with one rack to move the cylinder, 
and to dispense with the inconvenience of an arm outside the 
plummer block. 2 
That part of the invention which relates to the cylinder as it 
carries the paper to the type may be described as follows :—This 
cylinder is marked ¢, ¢ In the illustrations, although called a 
cylinder, it is in fact incomplete, because there is a longitudinal cut 
nearly from one end to the other, as seen in Fig. 8, and in connection 
with this are the grippers, soon to be described. The blanket bar 
and the canvas bar, each being separate and inside the cylinder, may 
be separately tightened up, being turned with the ratchet and pauls, 
at the Fig. 9, as may easily be understood. The paper to be printed is 
laid on the laying-on board as usual, and just before it is to be 
delivered to the cylinder to be thereby carried over the type, the stop 


| near the end of the laying-on board sinks to allow the paper to be 


by a clamp, so as to place the roller in a position to compensate for | 
the 


inequality in its surface caused by wearing, shrinking, or other 
causes, and the length of the are through which the roller T moves, 
that is, the amount of pressure with which it is caused to rest on 
the table and on the roller Q respectively may be regulated by 
adjusting the lengths of the arms V, V, and W, W. Again, in 


runs to the right, under the rollers 6, b, b, 6, those take up ink in 
a ag quantity, and when the table runs back to the left, the type 
table (that is, the part of table C, next the right hand) receives the 
ink from the rollers on the types. 
be removed for any purpose, the delivery board d may be turned 
upwards into the position of the dotted lines e, e, an 
teow J lifted out of their bearings may conveniently be placed in the 
rac 


When the rollers are required to 


drawn on by the grippers, as will be presently described. ‘The paper 
may then Be placed in the required position, and it passes down to 
the left between two adjustable gauges v, v, Figs. 1 and 2, until 
the left-hand edge w, Fig. 10, slips over the end of the board, and 
passes a short distance within the longitudinal opening in the 


| cylinder which is then opposite to the end of the board, and the 
Figs. 1, 2, a, a, a, are rollers called distributors, which serve to | paper then encounters a long bar z. This bar or stop is attached to 
equalise the distribution of the ink over the table, so that when it | the cylinder, being carried on pieces attached to the gripper bar or 


the rollers | 


ets provided for them. Along the upper part of one edge of | 


the table a rack / extends for a considerable distance, and it is so | p so 
| hold of by the grippers pressing against the edge of the opening im 


arranged in connection with the cog-wheel g, fixed on the cylinder, 
as to cause the cylinder to turn whilst the table moves to the left, 


but while the table moves back to the right the cylinder remains | 


stationary. 
is drawn from the laying-on board, carried down to the type, and 
delivered, after it is printed, at the left-hand side of the cylinder. 
This intermittent motion of the cylinder is effected as follows :—The 


cog-wheel or cogged rim g. has several teeth absent from its circum- | 


ference so as to leave a space, and there is a recess in the cylinder 
marked /, something like a tooth in appearance. ‘The tooth on each 


side nearest this recess has its inner corner bevelled off; those teeth 
are marked j and &. Near each end of the rack there is a tumbling 

which yields while the pressure between it and a tooth on the 
during the movement of the rack from left to right, 


tooth, 
wheel is exerted 


| 
} 


| 


| riage, which consists of a strong frame on wheels, 80 as 


By this motion of the cylinder the paper to be printed | 


the grippers, or separately to the cylinder. The first plan is shown 
in Fig. 10. The distance of the bar from the opening through which 
the paper comes can be adjusted so as to let the desired amount of 
margin of paper be admitted to be clasped. The grippers are flat 
finger-like pieces carried on the gripper-bar z, which reaches from 
end to end inside the cylinder. This bar is caused to turn round 
slightly at proper intervals by the action of a bevelled travelling 
piece A, a, Fig. 9, working the lever B, b, which acts with the 
spring C, c, in the interior of the cylinder. ‘The paper is thus taken 


the cylinder. In order to keep the edge thereof from curving Up, 
there are two adjustable curved guides, of which one is shown, D, 4, 
in Figs. 1 and 10, while the other is at the opposite end of 
cylinder. Two similar guides are marked E, ¢, Fig. 1 (and enetes 
at the opposite end of the cylinder), are so — that when . 
poe has been carried round the cylinder, an the loose oy oo 
angs nearly vertical on the left hand of the cylinder, it shail 2 
get entangled in any of the rollers or be otherwise disarranged. atite 
Fig. 11 is a side view, and Fig. 12 a plan, of the form 


constructed as to enable the workmen conveniently top a 
form, and to remove it from the press, or bring it thereto as may 


required. 








BSeeraeemedcnmen~u...... 








egw eae ~NeovrvVe” 


not 


ita 
y be 











THE ENGINEER. 





AprRIL 18, 1860. 


7 235 








HARMAN’S 


STEAM 


BOILERS. 


PATENT DATED 19TH Avaust, 1859. 





Fic. 1 is a partially sectional elevation of one modification of a 
boiler, the invention of Henry W. Harman, of Manchester; Fig. 2 
is an elevation of the furnace end of the boiler; Fig. 3 is a trans- 
verse vertical section, and Fig. 4 a plan of the same partially in 
section; Fig. 5 is an elevation of one arrangement of an improved 
safety-valve; Fig. 6 is a plan corresponding to Fig. 5; and Fig. 7 
is a vertical section of the same. Referring to the modification of 
the boiler as delineated in Figs. 1 to 4, the brickwork A, in which 
the boiler B is supported, is built in the usual manner. The boiler 
is, in this — furnished with two internal furnace-tubes C, the 
wrought-iron plates of which are rivetted to external circular stays 
D of T-iron: The contiguous plates of the furnace-tubes are ar- 
ranged so as to leave a small intervening space, which is filled u 
with caulking. The front extremity of each of the furnace-tubes 
projects out beyond the end plate of the boiler, so that the ends of 
the furnace bars E are flush with the end-plate. This arrangement, 
in addition to other advantages which it has, ensures the effective 
heating of the crown plates, right out to the end of the boiler. The 
projecting portion of each furnace-tube is secured to the boiler by 
means of external rings of angle-iron, the weight of the tube being, 
however, mainly supported by the end-plate of the boiler, through 
which the tube passes, The front ends of the furnace bars E are 
carried on the inner end of a narrow dead-plate F, which fills up the 
space between the ends of the bars and the furnace doors G. The 
flame and heated products of combustion, arising from the burning 
fuel, pass along the furnace-tubes out at the backward ends, and along 
the flue H beneath the boiler to the front part, thence upwards and 
along the lateral flues Ito the chimney. The backward end of each 
furnace-tube projects outwards a short distance beyond the end 
plate of the boiler, to which it is attached by means of angle-iron, 
in manner corresponding to the arrangement of the front end. The 
end plates of the boiler are stayed internally by means of the longi- 
tudinal stay-tube J, which is arranged above the furnace tubes C, the 
lower portion of its periphery dipping a little below the proper 
water level, as in Fig. 3. The stay-tube J is connected to the end 
plates of the boiler by means of angle-iron rivetted thereto; these 
angle-irons are made in the form of two half rings, having laterally- 
extending wing-pieces, to which are rivetted the dequeak stays k 
These diagonal stays extend towards the stay-tube J, and are 
rivetted to double pieces of angle-iron on the sides of the stay- 
tube, so as to stiffen the whole and render it exceedingly firm. 

This mode of staying the boiler internally by means of an internal 
tube provides for the longitudinal expansion of the boiler, arising 
from the heat of the furnaces, at the same time it effectually resists 
the internal steam pressure. The stay J has formed in it at the 
water level a series of slots L, by means of which the tube is con- 
verted into a scum trough or collector. The scum and other im- 
purities thrown by the ebullition of the water to its surface collects in 
the tube J, from whence they may be drawn off from time to time 
by means of the “ blow-off valve M, the casing of which is bolted 
to the front of the boiler. The blow-off valve case is connected to 
the pipe N, which passes down between the furnace mouths, and 
enters the waste-pipe O, which communicates with the lower part 
of the boiler, and conveys away the water when the boiler is required | 
to be emptied. The water for the supply of the boiler passes up 
through the feed-pipe P, the passage of which is controlled by a 
valve Q, the inner extremity of the feed-pipe being carried down 
towards the lower part of the boiler. To prevent the rising and 
falling of the furnace-tubes C, without at the same time interfering 
with their longitudinal expansion, they are supported centrally by 
the vertical stay or diaphragm R; this stay consists of a wrought- 
iron plate pendent from the roof of the boiler, to which part it is 
Tivetted. Suitable apertures are made in the vertical stay through 
which the furnace and stay-tubes pass; the configuration of the 
upper part of the stay R, and its connection to the crown of the 

er, is shown in the transverse vertical section, Fig. 3. On the 
front end of the crown of the boiler is fitted the steam-chest 8, and 











safety -valve T, contiguous to which is the man-hole U. Connected 
the boiler is an arrangement for superheating the steam. The | 
Saturated steam as it rises Son the water passes into the steam-chest | 
8, which communicates with the longitudinal laterally-projecting | 
steam passages or superheating chambers V. These superheating | 
Shambers are formed of iron plates rivetted to the sides of the boiler ; 
ey are flat at the bottom, which partly rests on the brickwork A, 
tet to partially support the weight of the boiler. In this manner 
en tttoms of bers V form the roofs of the lateral flues I, 
which they receive their heat. The course of the steam is 


indicated by arrows, and as it passes along the chambers V an 
additional quantity of caloric is imparted from the heated plates 
forming the bottom of the chambers. The backward ends of the 
superheating chambers V communicate with the steam-chest W, 
which forms a segmental belt partially encircling the boiler in 
manner similar to the steam-chest S. The steam passes out from 
the steam-chest W by the steam-pipe X, the p e of which is 
controlled by a stop-valve, contiguous to which is fitted a safety- 
valve Y. The superheating chamber V may, if necessary, be fitted 
with a cock at one end to draw off any water of condensation that 
may collect therein after the fires are drawn. If the superheatin, 

of the steam is not required, the lateral chambers V then affor 

additional heating surface by opening a ication between the 
boiler and the chambers, so as to allow the water free passage 
thereto. In order to obtain a continuous circulation of the water, 
and so ensure the colder portion being effectively exposed to the 
more highly heated parts, the water is put in motion by means of a 
small propeller or wheel, which is kept rotating while the boiler is 
at work. On the backward end of the boiler is fixed a hollow 
standard Z, the upper part of which is forked, and carries the 
bearings of a short horizontal spindle a. To this spindle is keyed 
the pulley }, which is driven by means of an endless belt from the 
engine. The spindle @ has also fast to it the bevel-wheel c, which 
gears with the pinion d on the upper end of the vertical shaft e, 
which extends down through the standards Z to a footstep bearing 
in the projecting part of the standard f/ which rests on the bottom 
of the boiler. At the lower part of the shaft eis keyed a bevel- 
wheel g, which gives motion to the pinion A fast to a short shaft 
carrying the propeller-wheel i Upon the wheel i being put in 
motion the water is caused to circulate in a continuous current, 
which passes over the more highly heated portion of the furnace- 
tubes, so as to equalise the temperature in all parts of the boiler, 
and thus avoid the unequal tension to which boilers are ordinarily 
subject. 

The last of these improvements is shown in Figs. 5, 6, and 7, and 
consists of an arrangement of the safety-valves for boilers. The 
valve pipe or box j is of the usual kind, being sufficiently wide at 
the top to receive the arrangement for the duplex valves. The 
valve seating & is made of gun-metal or brass, and is bolted to the 
upper face of the box j; this seating has four or other number of 
vertical ribs 1 formed on it, the vertical edges of which extend to 
the opening in the valve-seat. The ribs / form guides, in which the 
valve m moves freely; this valve is of gun-metal or brass, and is 
made of a cup-like form, the cylindrical part fitting the guides /, 
and the bevelled edge being ground to correspond to the edge of the 
seating k. The lower part of the valve forms a curved concavity, 
to receive the lower end of the lever spindle n, which is jointed to 
the weighted lever o, the arrangement of which is as usual. This 
modification of the valve ensures steadiness combined with extreme 
sensitiveness to internal pressure; its arrangement offers no im- 
pediment to the escape of the steam, whilst the guiding parts being 
placed outside cannot become deranged by priming or any internal 
action in the boiler. The cylindrical figure of the upper part of the 
valve ensures its rising vertically from the seating, so that there is 
no liability of its sticking, nor can it twist in its guiding flanges. 








Tue Earty Ciostnc Movement.—We understand that the Com- 
mittee of the Early Closing Association are taking measures to 
increase the efficiency of their operations, so as to enlarge still fur- 
ther the usefulness of this important society. The Saturday half- 
holiday, the earlier closing of shops on Saturdays, as well as on other 
days of the week, the early payment of wages, a reduction of toil 
among the journeymen bakers, as well as the milliners and dress- 
makers (in conjunction with the societies specially formed for these 
latter purposes), the cessation of unnecessary trading on Sunday, 
the formation and encouragement of provincial Early Closing Asso- 
ciations, with other kindred movements, although embraced in the 
programme of the committee for years past, are questions of such 
magnitude and importance as to require all the energy which can 
possibly be put forth to bring them to a successful issue, and to 
preserve the good results already gained. Under these circum- 
stances, Mr. Joseph Pitter, a gentleman well acquainted with the 
movement, and peculiarly qualitied to aid in its development, has 
been engaged as secretary, and it is confidently expected that the 
future gress of the iation will satisfy the warmest expecta- 
tions of its numerous supporters. 








HADWEN’S IMPROVED DRAWING ROLLERS, 
PaTeNnT DATED 16TH SEPTEMBER, 1859. 


THESE improvements apply to all kinds of drawing rollers for 
yo wo | slivers or rovings of fibrous material, whether used in 
drawing frames or in preparation or spinning machines of any other 
denomination. 

In the treatment of quote fibre, if the space or distance 
between the back and front rollers be too great, the drawing or 
elongation is apt to take place in excess at the narrower parts of the 
sliver or roving, where the cohesion of the smaller mass of fibre offers 
least resistance. This result is the very opposite of that aimed at. 
At the same time, it is in many cases impracticable to bring the 
nips of the respective rollers into as close proximity as is desirable, 
without reducing the diameter of the rollers themselves so much as 
materially to impair their efficiency. 

In drawing some descriptions of long-stapled fibre, by means of 
gill machinery, the importance of bringing the gills to act at the 
nearest practicable point to the nip of the rollers has been so gene- 
rally recognised, that ye! patented inventions have originated in 
attempts to attain that object. Of these, the screw gill, now so 
generally approved and so extensively adopted, may be cited as a 
well-known example. 

Back rollers, capable of delivering the material at the nearest 
possible point to the nip of the drawing rollers, or to the first gill 
~— are, therefore, an admitted desideratum, which it is the purpose 
of the invention now under notice to supply. 
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The patentee’s improvement consists in substituting for the ordi- 
nary back rollers a roller which revolves with its surface in contact 
with the straight edge of a rigid bar, dished or made concave on the 
side contiguous to the roller, so as partially to envelope the same, 
The lip, or delivering edge of the bar, is presented towards the 
drawing rollers, on a level with the nip thereof, and adjusted to such 
a distance therefrom as may be best suited to the staple or length of 
fibre of the material to be operated upon. In the case of gill- 
drawing machinery, it is presented on a level with the upper sides 
of the gill bars, the distance from the first gill bar being regulated 
to suit the staple as in the former instance. By the revolutions of 
the roller, the material is drawn between it and the concave part of 
the bar, and re-delivered over the lip or front edge of the latter. The 
arrangement is represented in the prefixed engraving, of which 
Fig. 1 shows in section so many of the ~ of a drawing head 
applicable to the treatment of cotton as will suflice for this explana- 
tion; Fig. 2 being a similar delineation of parts of a screw gill- 
drawing head adapted for long-stapled fibre, such as worsted, silk 
waste, or flax. The ensuing description applies and refers by the 
same letters to both. a is the improved back roller; } the straight- 
edged bar, in contact with the front edge of which the roller a 
works, receiving and re-delivering the slivers or rovings, ¢,c. disa 
stay, the concave foot of which overrides the neck of the roller a, 
| presses down the latter against the straight edge of the bar. 
The force which creates this pressure is derived from the action of 
the screw e, which works through the top of the curved or sickle- 
shaped bracket f. The foot of the latter is firmly bolted to the 
bar 6, so that the force exerted by the screw reacts upou the bar, 
and prevents it from yielding or receding from the roller. 9g, g, are 
the front or delivering rollers. 

The roller and bar are mounted and adjustable upon the ordinary 
stands, the bar being attached to projections cast upon the slides. 
The roller is driven from the fluted front roller in the usual manner, 
except that its motion is in the contrary direction to that of the 
ordinary fluted back roller. It will be perceived, on comparison of 
back rollers of this construction with ordinary back rollers, that the 
former effect the delivery of the sliver at the most advanced point 
in their circumference, that is to say, at the front or forward ex~- 
tremity of the horizontal diameter for the time being. They con- 
sequently claim the advantage of delivering the material to the 
drawing rollers, or gills, at a nearer point than others, by a space 
equal to half the diameter ef the back roller. This construction is 
also available for the purpose of enabling larger drawing rollers to 
be used without augmentation of the space or distance between the 
point of delivery and the nip of the drawing rollers, and, if requisite, 
the draught space may be still further abridged by allowing the lip 
or delivering edge of the bar to overhang the bottom drawing roller. 

The space between the back rollers and drawing rollers being thus 
rendered exactly adjustable to the requirements of the staple, the 
equal distribution of the drawing, throughout all parts of the sliver 
or roving, may be ensured. A collateral advantage of no mean 
importance is, that back rollers of this construction “hold” more 
firmly than those in general use, and it is notorious that one of the 
principal defects to which ordinary drawing mechanism is subject is 
the slipping of the material between the back rollers. 








Tue Scr.ty Istes.—Application is being made to Government for 
& guarantee of 6 per cent. per annum — the capital— £6,000 
to £10,000—required to carry an electric cable to the Scilly Isles. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





HIGH-PRESSURE ENGINES. 


Sin,—The leading article on ‘Steamship Improvement,’ in a late 
number of Tue Enaixerr, cannot, I am sure, fail to meet with 
approval, and help on the great reform so much needed in marine 
steam machinery. That much has been done is as certain as that 
much still requires to be done. And here I would remark that too 
much prejudice still exists amongst practical men against theory. 
I need not here enter into the causes producing this prejudice, but 
we must remember that without theory there can no correct 
practice, and thus the proper combination of the two must always 
produce the best possible results in any art or manufacture. Without 
theory the steam-engine would still be a rade machine, comparatively 
worthless, and our so-called practical men would have no existence. 
It will, I think, be found that most, if not all, the valuable improve- 
ments (for there are many “improvements” now-a-days which are 
not valuable) which render the steam-engine the perfect machine it is, 
have been conferred by men who made it the business of their lives 
to combine theory with practice. Theory points out the way, let 
practice follow, slower or faster ; let her but keep the track, and the 
result must be ultimate success. 

1 have always advocated the introduction of high-pressure steam 
into our marine. Without it all attempts at economy must prove 
comparative failures. How difficult it is to induce those who are 
wedded to old customs to adopt it, I leave to others to - I 
have before endeavoured to account for the origin of this idea of 
danger insuperably connected in the minds of most people with 
high-pressure, and 1 will not here renew the subject. Every energy has 
been devoted to the improvement of the condensing engine,—all that 
money, and talent of the very highest order, could do, has been done 
for it, still with an unsatisfactory result, as far as the economical 
propulsion of steam-vessels is concerned, as the Patent Journal 
still proves week by week. Man is striving after still greater per- 
fection. The old-fashioned condensing engine, with all its merits, 
docs not answer the requirements of modern steam navigation ; and 
to what must we look for the attainment of this much-desired per- 
fection, so earnestly sought for now-a-days? High-pressure, and 
high-pressure only, can supply the want, 

The high-pressure engine! poor hard-working member of society, 
once treated with neglect and contumely, regarded as a dangerous 
robber, accused of intent to murder and destroy, expensive to keep 
and dangerous to use, only resorted to as the dernier ressort of 
those compelled to use it from adverse circumstances, you will yet 
take your place as the mightiest slave of man. 

The young engineer, learning the first principles of his art, was 
(is ?) still taught the ever-recurring warning against the use of high- 
pressure steam; he saw it only resorted to in the last extremity, or 
when the very smallest power was required. ‘The rude and imper- 
fect engines in use on some of the American rivers have been pointed 
out to him as types of the day. He has been told of all sorts of 
‘natural defects” inherent to this application of steam; and if any 
engineer, more liberal-minded than his compeers, tried to introduce 
an improvement depending on increased pressure, the public, tilled 
with the prejudices taught them both by the ignorant and the 
learned, refused to employ an agent which they looked on as about 
as safe as a powder magazine, and refused to trust their lives and 
properties to the tender mercies of the machine which they thought 
might hurl them all to destruction without a moment's warning. 
Thus prevented from using that pressure most suitable to his pur- 
pose, the engineer was eompelled, when unable from external cireum- 
stances to employ a condenser, to still use a pressure from which no 
economy could result. Then, when comparison was made between the 
two forms of engine, the result was most unfavourable to the so-called 
high pressure, and we are told that without the condenser there can 
be uo economy. Against this assertion I put in my veto. Both 
theory and practice teil us that an equal effect can be got from a 
pound of coal, with and without the condenser. At sea the extra 
weight, first cost, &e., will more than counterbalance the small 
advantage to be derived from the condenser, when compared with a 
properly constructed non-condenser. 

Great stress has been laid on the value of steam expanded far 
below the atmospheric pressure; but I attach little importance to it. 
It is carrying the matter too far, and is only applicable to steam of 
a very low initial pressure, 20 Ib. or thereabouts. For steam worthy 
the name of high pressure must be expanded too often to reduce it 
to so low a limit, and very great irregularity will be the result ; too 
much loss will also be incurred from the difficulty of keeping the 
cylinder hot enough. Steam, when reduced to this very low pressure, 
seems to be more easily condensed, and to suffer a greater compa- 
rative loss in the cylinder, than steam of a moderate terminal 
pressure, I do not think we should try to carry the principle of 
expansion too far, for although theory tells us we have scarcely a 
limit, yet practice will not admit of an excessive difference between 
the initial and terminal pressures. All the advantages of expansion 
may be derived from an expansion of twenty times—that is, 
cutting off at one-twentieth of the stroke; and further than 
this | do not think it judicious to go. Even for this, it will be 
necessary to employ an annular cylinder engine, the small 
piston working with high-pressure, of course. No other form of 
multi-eylinder is equal to it, and it might be found well 
worth while to jacket the internal as well as the external cylinder, 
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so as to keep up a full tomporatave by the introduction of heated air 
into the jackets. ‘This will prevent the internal cylinder losing heat 


by the lower temperature of the steam expanding in the outside 
cylinder. The accompanying sketch will explain the arrangement I 


THE ENGINEER. 
| propose. It will be seen from it how much better off the steam is 

in this than in many other arrangements. A, is the outer cylinder ; 
| B, the inner; C, C, the jackets ; D, hot-air pipe from uptake; E, re- 
| turn pipe. A small jet of waste steam, suitably placed in this pipe, 
| will always cause a suflicient current through the jackets. This 
| current will follow the direction of the arrows, through openings so 
arranged as to compel the general circulation of the heated air. 

For small powers, an expansion of about ten times will be found 
most suitable; and simple cylinders with the pistons driven at a 
high speed, and a good valve gear, will answer far better than any 
duplex arrangement. Four cylinders should be always used, but the 
steam should always begin and end its work in each cylinder. For 
higher powers, as 500-horse and upwards, two engines similar to the 
sketch may be adopted. 

Reducing to too low a point the terminal pressure, increases the 
size of the engine to an unwieldy degree in order to get power enough; 
and an engine constructed with a view to this would have no chance 
with a small, light, compact high-pressure engine with a high speed 
of piston. In the following calculations I have given the condensing 
engine every advantage. 

Given 100 cubic feet of water evaporated per hour ; pressure in- 
cluding atmosphere, 150 lb. per square inch ; ratio of expansion, 10 
times; non-condensing engine, 101b. of water evagerste hy each pound 

3-308 X 150 Ib, 

of coals. Then, Nap. log. 2303 +1= ratio 10 expan. = 49°54 Ib. 
average pressure; deduct atmosphere 15 Ib., leaves 34°54, for water 
to steam 205 to 1; 100 cubic feet water per hour = 341°6 cubic feet 
steam per minute; area of piston 1967 inches = 50 in. diameter of 
1967 X 34:54 x 250 _ 

33000 
es a . 6300 Ib. 
514°6-horse power nearly ; 100 cubic feet water = ——7)——_ = 630 Ib. 
- coals per hour. To this we must add one-half for waste, &c. 
945 Ib. 

Bip = 1°834 Ib. per horse per hour. 

A condensing engine similar in all respects will have aver- 
age pressure 49°54; back pressure in condenser 2 Ib., leaves 
47°54 X 1967 X 250 a e 
33000: =: 708"4-horse power ; from which deduct about 
5 per cent. for air-pump, &c., say, 35*4-horse power, leaves 673-horse 


piston nearly ; speed 250 ft. per minute; then 


94! 
power. Waste will be the same in both cases a = 1-419 Ib. per 
horse power per hour. 

Now, from the above calculation it would appear that the con- 
denser introduces an important element of economy ; but when we 
reflect that a little increase in the pressure and ratio of expansion of 
the non-condensing engine will at once place them both on a par, 
the advantages of the condenser will no longer appear so important. 
True, it will be said that no matter what pressure we use, and what 
economy we gain, we can attain a step further by a vacuum; in 
answer to this, I beg to say that this is not the view to take 
of the matter. The question is, we can carry a certain quantity 
of coals be it much or little; we require a certan speed, and 
to attain this speed a certain horse-power will be required ; now, will 
we get this horse-power out of this quantity of coals by the use of a 
condenser, and a certain pressure? or a slightly increased pressure 
and expansion without the condenser? No matter how small the 
quantity of coals, I maintain that we can, in practice, always get as 
much available power without the vacuum as with it. Then, if we 
reduce the first cost, bulk, and weight of the engines, we gain a most 
important improvement. 

There is, however, another use for the condenser, which far 
transcends in its benetits any advantages to be gained by a vacuum ; 
I allude to the supply of fresh water to the boilers. True we ought 
to be able to raise steam of any pressure from sea-water; but the 
durability of the boiler will be much increased by the use of distilled 
water: a condensing apparatus could, however, be fitted up with the 
greatest ease, which would give us all the water,back again, provided 
the vacuum is sacrificed ; we should have no trouble from the joints 
leaking, unequal expansion, &c. An arrangement (like that in the 
Neath Abbey, I think) of pipes in the vessel's side, always exposed 
to the sea, could easily be improved upon; and though it is said not 
to answer for a vacuum condenser, I think it would be found a 
capital contrivance for supplying the boilers with fresh water. Now, 
I think it is quite obvious that, seeing that the vacuum is of so little 
consequence, and fresh water of so much, we ought to devote 
our attention to constructing the best possible apparatus for fulilling 
the latter purpose, and we ought to run no risk of injuring our 
boilers, or losing the voyage, perhaps the ship herself, for the 
very uncertain gain to be derived from a vacuum condenser. We 
have had no test yet of the durability of any surface condenser in 
use; and I believe the}warmest advocates of that system must admit 
that they are far more likely to get out of order than a simple 
“distiller,” if I may use the term, in which the joints are not ex- 
wosed to pressure. Still, this is assuming that fresh water is abso- 
utely indispensable for high pressure, an assumption which I do not 
for one moment admit. I grant that fresh water is the best, pro- 
vided we can get it without loss in other ways, which may more 
than counterbalance the advantages to be derived from its use. It 
is an old saying that ** The worst use we can make of a man is to 
hang him;” and it will often be found that the worst use we can 
make of steam is to condense it. We cannot much longer go on 
without a forced draught; and let what will be s 
nothing is equal to the simple blast in the chimney. [t will, I be- 
lieve, be found to give advantages which the condensation of the 
same quantity of steam never could confer. 

With regard to the use of sea water, | would remark that, although 
many persons propose water-tube boilers, they are little aware of the 
difliculty of designing one suitable for a sea-going steamer. The 
points absolutely necessary to success are the following:—The 
boiler must be of the simplest possible form; it must admit of being 
cleaned thoroughly with ease and dispatch; it must not be liable to 
explode, and its explosion must not be dangerous ; it must be easily 
and quickly repaired with such tools and appliances as can be found 
at sea; it must have no narrow openings likely to choke with 
deposit ; it must not be too heavy; and it must supply plenty of 
dry steam. If it fail in any one of the above points it will not 
answer. 

I have already trespassed too long on your kindness to encroach 
further on your valuable space by saying anything about the form of 
boiler which makes the nearest approach to the above conditions ; but 
I believe that no boiler will answer so well as one constructed on the 
*tubulous” principle (1 make use of this word as being sufliciently 
distinctive between the water-tube and fire-tube boiler, and saving 
much circumlocution). 

The success of Mr. Benson’s boiler depends altogether on the 
principle of forced circulation, and even in its present form would, I 
agree with you, work for a short time with sea water. A modification 
of the principle would, no doubt, give far better results; but even 
without other circulation than that natural to the boiler, by providing 
a settling vessel, and using a form of boiler which could be easily 
cleaned, 1 think we could raise steam successfully of any pressure 
from sea water. As soon as men of talent devote their energies to this 
totally new path of steam engineering, we shall have results which 
will astonish the fresh water toik. 

1 sum up the substance of the above remarks by saying, that the 
non-condensing can always compete successfully with the condensing 
engine in economy; that the advantages held out by the non-con- 
densing engine are, saving in first cost, in weight, in bulk, in repairs ; 
in ease of management, adaptability to circumstances, and general 
compactness, the non-condensing far exceeds the condensing engine ; 
it permits a higher speed of piston, thus reducing still further the 
size of the engine, and offering the utmost facilities for expansion. 

When a supply of fresh water is considered absolutely necessary 
for the boilers, the condenser should be of such a form as wiil ensure 
an unfailing supply for any reasonable time, and no element of in- 
security should be introduced, by trying for a vacuum. 

















Sea water can, I believe, be used in a boiler specially designed for 
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its use ; and if the feed is diluted by the water condensed from half 
the waste steam, while the other half is used to urge the fires as a 
blast, the best results may be expected. 

The best mode of superheating steam from a properly constructed 
boiler will be, by keeping the cylinder heated by a hot-air flue, &., 
to about 50 deg. above the steam in the boiler, so as to avoid all loss 
by condensation on expansion within the cylinder. ¥. &. 

April dth, 1860. 





RAILWAY BRIDGES, 


Sir,—Among the various letters on railway bridges which have 
recently appeared in your paper, that of * Viator” more particularly 
attracts my attention, being, like him, interested in the commercial 
aeng of the question, not only as regards the construction of bridges, 

ut also of ships and boilers, to which I should imagine the process 
of punching he refers to in the latter part of his letter is equally 
applicable. 

I feel disappointed that, after opening the question in such a pro- 
mising manner, Mr. Alexander should not have felt at liberty to 
furnish more facts, and that he has not favoured your readers with 
some satisfactory reply to the pertinent question put to him by 
“ Viator,” viz., whether he considers the cost and strength of the 
Victoria tubes owing to the accuracy and expedition with which the 
work was performed by the powerful machines he employs (which 
appear to accomplish unheard-of facts in punching), or whether it 
is due to superiority in principle or design of the tubular as com- 
pared with the lattice-bridge ? and would he undertake the construc- 
tion of ordinary box-girders at £1 per ton less foot for foot than 
lattice-girders of the Boyne Viaduct type, to bear the same weight, 
provided the same machine were yged in sepetrncting both? 

These questions might have been answered without going into 
details, and thereby doing violence to the “ instinctive disinclination” 
manufacturers generally have to let their profits be known (however 
much they may feel disposed to yentilate their capabilities), unless, 
indeed, the dread of publicity in this instance proceeds from a very 
natural aversion to make known the possession of a good thing, lest 
others might adopt it; however, he may probably consider this secret, 
along with other detail, the “ property of others,” and, therefore, not be 
at liberty to divulge it; on the other hand, I agree with “ Viator,” 
that, ifnot prepared to answer such questions, he should not have 
mooted the subject of cost— commercial success,” as he terms it, 
which, after all, is the question. 

Being largely interested myself, with several friends, in the subject 
of * plate punching,” building wrought-iron structures, such as 
ships’ girders, boilers, &c, I shall feel extremely indebted for any 
information you can afford on this head. 

The impression left on our minds is that there is more due to 
the possession of the machine referred to than Mr. Alexander chooses 
to acknowledge, and if so, we shall be glad to learn whether it is 
attainable, and where ? for the extraordinary performances described 
in * Viator's” letter would be of vast importance to any extensive 
undertaking in which punched plates are largely used, the expedi- 
tion and accuracy being far in advance of anything I have yet met 
with. Puncu. 

April 11th, 1860. 


Sin,—in ‘Tue Eneoryeer of the 30th ult., your correspondent, 
** Viator,” asks if the economical advantages claimed by me ina 
previous letter for plate-girders generally, can be carried out 
“elsewhere” (referring to the Canada Works)? and if the same 
accuracy and expedition cannot be attained in the construction of 
lattice-girders ? These questions refer to the use here of Roberts’ 
Jacquard punching-machine, which was mainly instrumental in 
enabling us to supply the large amount of material for the Victoria 
tubes in the limited time allowed; but, as I did not take the ex- 
istence of this machine into consideration at all, in discussing the 
economy of bridge construction, I must reply in the affirmative to 
“Viator’s” first query. I am also of opinion that the same accuracy 
and expedition is attainable in every portion of the lattice-beam ex- 
cept the sides. My last letter on this subject will show that I 
consider both systems of construction as identical, except in this 
particular. Any special method of manufacture can be as readily 
adapted to the top and bottom chords of the one as of the other ; but, 
inasmuch as I think the lattice webs more tedious, troublesome, and 
expensive than plate sides, I consider them pro tanto inferior to the 
latter, 

I must, therefore, in accordance with your correspondent’s wish, 
again express my conviction that ordinary box-girders can be con- 
structed at £1 per ton less “ foot for foot ” than lattice-girders of the 
Boyne type, or, indeed, of any type I have yet noticed, to bear the 
same weight, and the same machinery being accessible in manufac- 
turing both, Should others, as “ Viator” asserts, have found the 
lattice bridges to be cheapest, they will, no doubt, act in the same 
manner upon that discovery. 1 have frequently heard that opinion 
expressed, but by engineers whose responsibility was limited to the 
preparation of designs. I cannot recall to mind a single case in 
which a manufacturer, whose pocket was concerned in the production 
of such articles, concurred with that view—though I think it quite 
possible that some may be found to prefer the lattice system of 
construction. The peculiarities inherent in either system do not, 
indeed, appear to produce a margin sufficiently wide to be quite 
decisive, or to prevent a casual superiority in different factories of 
constructive arrangements for the one or other, from controlling and 
partly overruling the natural result. . rs 

I am quite aware that ‘ Viator” will not be satisfied with this 
indefinite method of treating the question. He takes, it appears, a 
strictly commercial view — desiderates figures, hard facts, and 
reproachfully rebukes my ill-judged reticence in withholding what- 
ever details of this sort I may possess, which, it so happens, would 
just suit him. As a commercial man, however, he must be fully 
acquainted with the significance of a quid pro quo; and so long as 
such details form, unfortunately, no unimportant part of “stock in 
trade,” I have no intention of entering thereupon ; nor do I believe 
that a spirit of communicativeness in such matters would be generally 
reciprocated by those coaversant with them. ’ r 

We hear at times, at meetings of our engineering institutes, various 
allusions to “an enlarged and comprehensive view of scientific ques~ 
tions,” which disdains all reference to these base and personal con- 
siderations; but, notwithstanding, I see little real progress in 
establishing authentic details of ‘*net” cost. ‘ Viator’s” intention 1s, 
no doubt, well meant in “ hoping that I may shortly be at liberty to 
make known information of this character.” I am afraid he much 
over-estimates the value of my share of it, and as its exposition 
would be probably accompanied by the absence of more reliable 
employment, I sincerely trust that his “devout” aspirations on 
this head may not be realised. I must request him also to consider 
that my first letter referred to an article in which the absence of the 
figures he desires was as conspicuous as in my case, although it 1s 
probable that editorial intluence and experience in such points can 
command more ample details than I could hope to communicate. 

The consideration of the intluence of the Jacquard punching-ma~ 
chine upon the strength and cost of the Victoria tubes, has mae te 
do with the point originally at issue—at least, it Is my belief t “| 
the relative merits of plate and Jattice-beams are but slightly — 
by its introduction. Whatever comparative saving may be efiect 
by this machinery, when applied to both plans of girder, is due to 
its operation on the sides alone. To the “webs” of the lattice d 
this machine is not applicable ; and, in fact, with heavy ome = 
compression bars it saves time, and makes better work, to dril nen 
of the holes in their place. On the other hand, there are fewer ‘aes 
in the webs of the lattice-beam than have to be punched for the re - 
of a similar plate-girder, so that the use of the Jacquard sea . 
appears to be attended with no notable effect in deciding way oA 
tion of relative economy in either case. It is obvious, indeed, 
this machinery reduces the expenditure in but one of the —— 
connected with construction, viz., that of punching. If ordinary 


hend-panching be carelessly conducted, it may 4 ave Oe at 
'y 


ied in properly “ riming” out holes previously t x 
full-sized avete Its ediciency, hewenee, in this respect ¥ not 80 
great as it would be were the angle-irons attached to plates 
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punched on the same principle. There seems to be a practical 
inconsistency in obtaining great precision in the “pitch” of the 
plate-holes ‘without resorting to some corresponding method of 
punching the angle-irons to which the sides of these plates are 
attached. The process of “marking,” which is not required with 
the Jacquard machine, cannot be considered as relatively either 
tedious or expensive. In general, the cost of this will be covered 
by an impost of 2s. 6d. per ton, say for a double-roadway bridge of 
100 ft. span. The total expense of punching in the ordinary method, 
allowing for the supply of power and deterioration of machines, 
varies with bridge work, according to the size and weight of plates, 
from 8s. to 15s. per ton. These charges form obviously a small 
part of the whole cost of erection; the application of the Jacquard 
machinery will, however, reduce this considerably; but it must be 
remembered, that in most bridges the weight of the plates which 
can be punched by this apparatus does not exceed 60 per cent. of 
the finished weight of ironwork. This is, in fact, about the 
proportion of plates in the Victoria tubes, exclusive of cover plates 
and stri I would not therefore recommend the Jacquard machine, 
except for large undertakings, otherwise it will not unfrequently be 
found stapding in compulsory idleness, or performing work badly 
adapted to its great capabilities, while ordinary punching machines 
can be employed in any general work which comes to hand. There 
can be no: doubt that the Jacquard machine will enable a large and 
continuous demand for punched plates of varying pattern, did such 
demand exist, to be supplied at a minimum cost; and it is to the 
ever-varying character of our bridge designs that | attribute, in a 
great degree, the general indiflerence exhibited respecting the more 
extended application of this machinery. 

The strength of the Victoria tubes may have been increased by 
the employment of the Jacquard system of punching, but to what 
extent [ am quite unable to say. I am not of opinion that increased 
strength is necessarily connected with any special system of punching. 
If ordinary hand-punching be well looked to, and slight inaccu- 
racies corrected by “ riming,” along with the subsequent insertion 
of full-sized rivets, the strength will be tolerably constant in all 
cases. If, on the other hand, the work be let “ by the piece,” like 
the plating of so many of our ships, without a continual and careful 
supervision, it is very probable that the strength of the structure 
will sutier. 

I am glad to observe that your correspondent is evidently not the 
“ yacuus viator” referred to by the moralist. In the concluding 
portion of his letter we hear the cheerful “ chink” of sovereigns 
mingling with the growls of the indignant capitalist, as he alludes to 
“ pet projects,” abortive schemes, and “ squandered millions.” I am 
at a loss to know what schemes in connection with this subject are 
here denounced. Surely “ Viator” does not place either the Boyne 
Viaduct or the Victoria Bridge in the category of “ abortive 
projects!” 

' Touht submit to his consideration, however, the fact, that in 
large bridges generally the price of the iron frequently forms a very 
small part of the total cost. In the Victoria Bridge the cost of the 
whole of the ironwork, delivered at Liverpool, including the caps or 
ornamental coverings on the piers, did not exceed £135,000, 
Assuming the cost of the bridge, as generally stated, at £1,500,000, 
“ Viator” will observe that by far the greater portion of the cost is 
absorbed by other charges, such as foundations, masonry, &c., and 
therefore any economical arrangement of the mere ironwork would, 
with the same spans, affect but a small part of the total expenditure. 
There are many other well-known bridges in which the cost of the 
ironwork bears a much smaller proportion to the whole amount 
expended during their construction than would be readily credited 
by those unacquainted with the facts. A, ALEXANDER. 

Canada Works, Birkenhead, April 10th, 1860. 





ORDISH’S PATENT RIGID SUSPENSION BRIDGE. 


Sir,—Your impression of the 30th ult. contains a letter by Mr. 
Chellingworth, in which he claims to be the original inventor of my 
patent bridge. I have investigated the assertions therein made, of 
which I can find no proof. 

The “ experimental bridge,” which he states was constructed, does 
not now exist; but I have been informed that a small model, about 
2 ft. or 3 ft. long, was made, in which the platform was supported by 
straight rods, but without any curved suspension chain to retain the 
rods in straight lines, which is the essence of my invention. 

As respects the drawing which he states to have been exhibited 
in his office, myself and friends at Birmingham have made extensive 
inquiries in quarters likely to be best informed, but cannot find 
anyone who has seen or heard of it. 

Vhat Mr. Chellingworth really has done in this system of bridge 
construction was to send in a design to Mr. Middleton, of Birming- 
ham, for a bridge 78 ft. span, in which curved suspension rods 1} in. 
diameter, in combination with diagonal straight rods from { in. to 
1, in. diameter, were employed, to which were attached vertical 
rods, 1} in, diameter, carried down to the platform ; from the dimen- 
sions of these vertical rods, as compared with the straight rods, it is 
evident that they ought to have been intended to serve some other 
purpose than simply to retain the diagonal rods in straight lines. 

This design was sent in, July 20th, 1857 (instead of February, 
1857, as stated). My patent is dated March 7th, 1857, and designs 
for bridges on this principle were immediately made public. 

18, Great George-street, Westminster, R. M. Orpisu. 

April 12th, 1860. 





THE PRESERVATION OF LIFE FROM SHIPWRECK. 


Sir,—Our “ National Lifeboat Institution ” has been instrumental in 
saving many lives from shipwreck ; and that which is even, perhaps, of 
still more consideration, has, by rendering aid expeditiously, rescued 
numbers from the life-long sutiering frequently induced by exposure 
to the elements, water, air (and sometimes fire), and privation 
from hunger and thirst. Its present efficiency is, however, of com- 
paratively recent date, and capable, as the writer beli¢ves, of very 
great improvement. ‘The last annual report published a short time 
Since by the institution referred to, shows that in the past year 106 
lives were rescued from a watery grave; this is, doubtless, a satis- 
factory result, taking into consideration the actual means at the dis- 
posal of the lifeboat service, and creditable to the energetic manage- 
ment of that society: but that number of persons preserved from 
immediate death forms but a small proportion of the number yearly 
lost by shipwreeks. 

The society had, at the period named, 82 boats under its superin- 
tendence, and had expended a total sum of £9,255 3s. 4d. This 
appears a large expenditure in proportion to the benefits realised; 
but the greater part of it was used to supply new lifeboats and 
other necessary appendages, &c., and in years to come this outlay 
would probably be lessened considerably. The effects of exposure 
to the debilitating influences of wet and cold, hunger and thirst, 
when long continued, ) cxcngpee a thorough disorganisation of the 
physical constitution, from which sufferers from shipwreck often 
never recover, or endure many years of bodily ailment before the 
eflects are overcome. Here is ar instance in point. In the month 
of February last (1860) the ship Dromahair, from Quebec, became a 
mere hulk through a succession of heavy gales, but being loaded with 
timber she could not sink. The stores were washed out of her, and 
for twenty-two days the crew endured such severe suffering from 
cold and hunger that several became insane, and died before help 
arrived. The establishment of lifeboats has been hitherto almost 
uacly confined to our own country, and to an institution supported 
ah public subscriptions, other nations having done but little in this 

“important work. Rightly considered, it is not only a question 
of life-preservation, but also that of valuable property, affecting the 
interests of communities by the enhancement or reduction of the 
rican of articles essential to the wants of civilised nations. Were 

© suggestions now offered fully and completely carried out, it is 
ved that the result would be beneficial to all classes. For the 

reap of the various nationalities in the world, there 
should be an Universal Lifeboat, é&c., League (a better designation 
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may hereafter be found), or a mutual combination of nations 
for assisting, by pecuniary and other means, in the establish- 
ment of lifeboat stations throughout the sea-coasts of the 
world, these to be placed at stated and regular distances apart. 
The value of such mutual co-operation can hardly be over-estimated ; 
and it is, moreover, only a measure of justice that, where all (or 
nearly all) nations are equally benefitted by such a means of life 
(and property, though by the present limited and inadequate means 
only to a small extent) preservation, the cost of such a system 
should be equitably shared amongst them. In connection therewith, 
it is now suggested that a congress or convention of all countries, 
especially those owning a sea border, should take place, in order to 
concert and devise measures for the joint benefit of all such nations. 
It is a question worth serious consideration, whether such life-pre- 
serving, &c., institutions are not of suflicient importance to entitle 
them to be placed under the control and supervision of their re- 
spective Governments, and not to be left entirely to the efforts of a 
public association, and the benevolent aid of private individuals, 
although it must be conceded that the work has been nobly and ably 
verformed hitherto, so far as limited means has enabled them. 
*robably it might be well that every port should possess a certain 
number of boats, proportionate with the amount of tonnage of ships 
frequenting it; or a rate or tax might be levied upon all vessels 
entering or departing therefrom. A most important innovation and 
improvement, it is believed, would be etlected by the employment of 
small steam vessels, constructed or adapted for the preservation of 
life, &c., in place of the less capabie and comparatively fragile lite- 
boats now in use. The physical power of human kind often fails and 
breaks down from the excessive fatigue of battling with the elements, 
air and water, but the power of steam will keep on vigorously long 
after man’s strength is entirely overcome. Greater speed would be 
obtained to rescue shipwrecked sutterers from the enduring eflects of 
a long exposure to cold and wet, enhanced, it may be, by the de- 
struction of a ship’s stores, and the consequent starvation resulting. 
In a recent attempt at rescue, it is reported that “the sea was so 
wiolent, the boat was in danger of being broken up, and the men 
with difficulty retained their seats. being nearly washed out of the 
boat, and ultimately were compelled to leave the wreck, and take 
shelter in the adjacent port of Lowestoft.” Instances like the pre- 
ceding often occur, and it is believed the employment of steam- 
power would prevent the occurrence of such casualties, besides the 
many obvious advantages of steam motive power over those of 
manual or sailing. In confirmation of the opinions now expressed, 
as to the advisability of using small steamers, we may adduce a 
recent statement in a daily paper, that the Ramsgate harbour life- 
boat, in conjunction with a steam-tug belonging to the com- 
missioners, had been instrumental in saving nineteen persons from 
an inevitable death, from the Spanish wrecked brig Samaritan, 
on the night of the 19th of February last. The report says, “ This 
service reflected the highest credit on the skill and perseverance of 
the crews of the lifeboat and the steam-tug ;” it does not say, how- 
ever, which of the two proved most eilicient in the work, but it may 
fairly be concluded, that the amount of aid rendered preponderated 
on the part of the steam-tug. A system of “ coast” telegraphy, having 
stations at regulated distances, would also be a valuable adjunct, and 
might render useful service in case of any attempted invasion of 
England, communicating also with internal cities and towns. The 
cost of such machinery need not be very great, and might probably 
be much reduced by inviting the co-operation of patriotic volunteers, 
of independent means and abundant leisure, residing on or near the 
coast, who would, perhaps, be inclined to assist in so honourable a 
service—whether it may happen to be “life preserving,” or ‘life 
defending.” Lifeboats are often overturned by the sea, and do not 
always right themselves readily. In the construction of future ones 
it might be desirable to construct them with flat (or nearly so) 
bottoms, thus affording a greater chance of safety to the crews and 
rescued thrown out of them. When a vessel is wrecked near 
shore many lives might be saved by the use of rafts, the materials 
for which should be kept on board ready for adjustment in the time 
of need; and not for one only, but several of them. A recent 
writer upon the subject advises the organisation of a general system 
of raft-constructing as a material aid—a system by which every 
spare yard, plank, and spar not in actual service might be made 
available in perhaps a few minutes, so as to form large and commo- 
dious rafts of goodly strength, so as not to be easily stove or cap- 
sized. To accomplish this object, every yard and spar in the ship 
might be numbered, and so prepared as to fit each other readily. 
This is a subject, surely, deserving the attention of our Admiralty. 
Special instruction might be given in raft-making, and prizes otlered 
for the best and simplest in construction, and for the greatest ex- 
pedition shown by competitors. Aflixed to a raft there should be a 
rope attached, the unattached end fastened to a rocket and tired 
ashore; by this means the raft could be drawn ashore by willing 
landsmen on the look out. Notwithstanding the presumed improve- 
ments in shipbuilding and other accessories, shipwrecks would seem 
to be as frequent as ever they were—if, indeed, not more so than 
formerly. ‘This may arise, to a great extent, from a too greedy com- 
petition among shipowners and others, compelling masters of vessels 
to proceed in all weathers (or nearly so), and their not taking 
shelter from storms until the danger has reached a point when safety 
becomes very difficult or impossible. Whatever the cause may be, 
it is certain that we rarely hear, not only of shipwrecks, but less 
serious casualties occurring to ships belonging to the Royal Navy. 
Coast-sailing at night is another evil, which, in rough weather espe- 
cially, is fraught with constant peril, whether it be from collisions, 
rocks, shoals, &c. Night-work on land is strongly opposed, and only 
sanctioned when it is seemingly imperative. Why, then, should 
we regard as a matter of course the employment of sailors in their 
arduous duties, and which require great skill and carefulness? The 
safety and comfort of hard-lived sailors (as also of passengers) 
ought to be deemed of more importance than the greedy enrichment 
of selfish owners and others. In dangerous and narrow channels, 
such as Torres Straits, for example, where reefs and shoals abound, 
it is not uncommon for ships to sail through in company. Would it 
not be a precautionary measure worth entertaining that all voyages 
should be performed in company, say at least two vessels together, so 
that in case of shipwreck or any other misadventure occurring, they 
might assist one another. There would be no difficulty in arranging 
this in most ports, especially the large ones, out of the number that are 
continually sailing in or about the same day, and for the same 
destination, or very nearly so. A double purpose might be served by 
employing steam lifeboats, which could be fitted up as gun or war 
boats for the defence of the coast, and also the preservation of life 
and property when endangered by shipwreck. The present life- 
boat men offer an additional defensive force, and at the points most 
needed, tfamely, our coasts, and it is surely the duty of the Govern- 
ment to provide these men with arms, if not with ammunition and 
other needful accessories, as their means are humble, if not scanty, 
and will not probably admit of much, if any, expense on their parts. 
A recent writer, referring to the means of safety at hand on board 
ships, says, “The boats should be ready at all times; there should be 
sufficient boats to bear the passengers and crew; to accustom the 
passengers on a lengthened voyage to turn out suddenly, as they 
would be compelled to do, in case of accident —are matters which 
should be strictly attended to by officers in command. Considering 
the large number of casualties which annually take place, it is 
obvious that extra precautions should be taken.” It appears certain 
that although much has latterly been effected for the preservation of 
sufierers from shipwreck, a great deal more has yet to be done 
before any just claim can be established to a thorough and sound 
progress in this direction. Ww D. M. M. 
March 12th, 1860. 


New Guy Boat.—An eminent shipwright of Bordeaux has pre- 
sented to the Emperor the model of a gunboat constructed on a 
yom to be propelled without steam. The Emperor has approved 





model, and has ordered the inventor to build a gunboat accord- 
ing to his plan. ” 
£ 





BERNARD'S IMPROVEMENTS IN THE MANU- 
FACTURE OF BOOTS AND SHOES. 
PATENT DATED 2ND SerTeMBER, 1859. 


Tue first part of this invention of Mr. Julian Bernard, of the 
Albany, Piccadilly, consists of a machine for cutting the various 
parts of boots and shoes, and which is also applicabls for pressing, 
blocking, ornamenting, or piercing various parts as may be Sosa 
The main or principal feature of this part of the invention consists 
of a movable carrier and a combination of tools, upon which carrier 
two or any other convenient number of cutters, tools, or other ap- 
paratus can be fixed and suitably arranged without rendering it 
necessary to remove or otherwise disconnect the carrier. This carrier 
is so arranged with the tools upon it that it can be readily moved as 
may be desired, so as to bring any required tool i liately in its 
proper position in reference to the pressing or resisting part of the 
machine, such, for example, as the cutting or pressing table of the 
frame, while it can be firmly fixed in any one position during the 
action of the machine as may be required. In some instances com- 
pound carriers are employed, which arrang t is more especially 
adapted for piercing or blocking, and when compound tools are 
employed, such as are applicable for blocking or shaping soles and 
also for piercing. 

Fig. 1 shows a front elevation, and Figs. 2 and 3 are respectively 
an end elevation and plan, where a portion of the framing of the 
machine is removed and shown only in section in order to render the 
view more clear; Figs. 4, 5, and 6 are corresponding views of a 
moditication of the machine where the same principle is carried out, 
but by different mechanical arrangements; Figs. 7, 7', 8, 8!, 84 9, 
10, 11, 12, and 124, represent several apparatus and parts which will 
be hereinafter referred to in illustrating the application and opera- 
tion of the machine and moditications to the various purposes to 
which it is more especially applicable. A gt the several Figs. 1, 2, 
3, 4, 5, and 6 represents the framing of the machine in which is ar- 
ranged the drawing-shaft B for communicating motion to the 
eccentric C and C!, through the toothed wheel D and shaft E. The 
tool-carrier F, which is placed in movable slides G gud G}, is shown in 
detail at Fig. 10. H, H', are a lever and pin for securing or fixing 
the carrier in the required position in relation to the resisting or 
cutting surface, When the material is to be cut or otherwise treated 
by this machine, it is placed and adjusted over the cutter or other 
tool, and the clutch I put into gear by means of the lever handle K, 
which will have the etlect of lifting the carrier F, and pressing the 
tools against the table or pressing surface L, after which the carrier 
descends, and the clutch is disengaged as shown. ‘he material can 
then be removed, after which the machine is ready for repeating 
the operation. The arrangement of carriers shown at ligs. 4, 5, 
and 6, and marked F', differsin form and order from that already 
described, although but a modivcation of the same principle, the 
framing and driving parts being similar. bere ig a bracket M fixed 
upon the framing A of the machine, in which is placed a spindle N, 
upon which the carrier is made fast, the weight O and lever 
O! being so formed and placed as to render the lifting of the carrier 
or carriers by the eccentric a matter of ease. In the lever P is 
shown a pin P!, which takes into a corresponding hole in the carrier, 
and serves to retain itin a proper position in reference to the tools 
upon it, and their relation to the pressing surface or corresponding 
tools. The action of this arrangement is obtained by the revolution 
of the eccentric C% acting upon the piston Q and table R, which are 
for the purpose of lifting the carrier with the tools upon it together 
against the pressing surface, and which will etlect the necessary 
operation. When the machine is to be used for blocking or piercing, 
the inventor employs two carriers in the following manner:—A 
carrier similar to that shown in the framing, Figs. 1, 2, and 3, and 
marked F, is placed in bearings in the framing, the centres of such 
bearings being indicated by the red line S, as shown; this carrier 
has only a revolving motion, but it can be made fast in any desired 
position, so that either of its faces can be made the resisting surface. 
Although this arrangement can be used for cutting, it is more 
especially adapted to blocking, or shaping and piercing. When so 
used, corresponding and suitable dies are employed to etlect the re- 
quired operation similar to that shown at Figs. 7, 74, 8, 8!, when a 
second carrier is employed in the moditication of the machine shown 
at Figs. 4, 5, and 6; the corresponding tools are arranged upon the 
carriers, opposite each other, that on the lower being placed on the 
top surface, and that on the opposite one being secured to the lower 
or inside, both carriers being tixed and secured on the spindle N, the 
second being placed over the part X of the spindle, and occupying 
the position of the red line as indicated. ‘The — carrier has open- 
ings in it, which are shown at Fig. 124, which represents 
a portion of such a carrier, and where 6 represents the opening 
and 6 and 7 pins. Over this opening and pins, the lower or 
corresponding die or other tool is placed, two holes being formed 
in the same, as shown at Fig. 8%, which takes over the pins & 
and 6, The openings in this carrier are for the purpose of admitting 
freely through them the head or top portion of the movable piston, 
which is so formed as to pass through the opening until coming in 
contact with the lower die or tool, which it lifts or raises up, until it 
comes in contact with its corresponding part, when the whole is 
further lifted and pressed against the resisting surface L!, the part 
L having been previously removed in this arrangement to make 
room for the second carrier, which completes the operation, and the 
piston or presser descends, leaving the block or tool in its place 
over the lower carrier; the sole or other article is then removed, 
when the operation can be repeated by the same tools, or the same 
carriers turned round until any other desired set of tools are brought 
in proper position between the presser and the resisting surface. 








The same arrangement of clutch, as shown at Fig. 3, is employed 


for this disengaging action of the machine. It will appear evident 
that the pressure can be readily obtained by means of an hydro- 
static press, and when the machine is actuated by such pressure, the 
arrangement of cylinder and pressing-ram, shown at Fig. 11, can 
be employed and properly secured in the lower part of the machine, 
when the two pins 3 and 4, which take into corresponding holes in 
the bottom of the cylinder, indicate the proper positions for the 
same, the pressure being obtained from any convenient pump, as is 
well understood; and when the pressure is obtained by such last- 
described means, it will appear evident that the gearing and driving 
apparatus can be entirely dispensed with, When hydrostatic 
pressure is employed for the machine shown at Figs. 4, 5, and 6, 
and two carriers are employed, a ie or pressure, seo 
Fig. 72, is placed over the part shown at Fig. 11, and which is 
formed so as to pass through the apertures already described in the 
lower carrier. 

At Fig. 9 is exhibited an arrangement and combination of pack- 
ing-pieces employed for adjusting and regulating the various tools 
and apparatus employed in the several operations of shaping, 
pressing, ornamenting, and piercing, when such operation is 
performed in relation to their corresponding parts, and also in 
relation to the pressing or resisting medium, whether the pressure is 
obtained by the means herein described or by any other convenient 
arrangement. Fig. 9* shows a modification of the use and appli- 
cation of the adjustable pans to the operation of cutting out, and 
shows its combination with a cutting-knife or punch, and consists in 
making the parts of a skeleton or hollow form, such as is shown in 
section at Fig. 9, by which arrangement the material can pass 
entirely through the cutting-tool and adjustable packing, Fig. 9. 
aand 6 show the — packing, the top portion b, which is 
the tool-carrier, while a is supposed to be placed over or held by 
pins 1 and 2 to either of the carriers, as described; 3 is an adjusting 
screw-pin for retaining 4 in any desired position in relation to its 
corresponding pressing surface. 

The second part of this invention is a machine for “ paring,” 
“ polishing,” or ‘ reducing” the edges of soles or heels of boots and 
shoes, ol consists chiefly in the mode of imparting motion to the 
part to be operated upom, also in the general arrangement of the 
machine, which will readily understood by reference to the 
illus m. Fig. 13 representa a side eley: and Fig, 14 a 
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partial plan partly in section. All the details of this machine are 
secured and arranged in its framing A, the motion being com- 
municated by any suitable prime mover through the shaft B 
which carries the fast and loose drums 1 and 2, and the groov 

wheel 3 imparts motion by means of a gut band and a pulley C to 
the shaft D, upon which is secured the cutter E and roller *, as 
shown, and which pares the sole. This cutter can be easily replaced 
by any other reducing polishing instrument. On the shaft B is 
also secured a worm F, which gears into the worm-wheel G made 
fast upon the shaft H, which shaft also carries the cam G shown 
more clearly at Fig. 15. This cam serves partly to impart the 
design and travelling motion through the lever K to the compound 
slide M and N, in which latter slide is fixed and secured a 
stud QO, carrying the arm or bracket P, between the two ex- 
tremities of which are securely held the several ey a, b,c, d, and e, 
shown at Fig. 16, and consisting of a template 6 for regulating the 
design, the plate or part v, which is made fast to the stud O, and on 
which the template is secured by two pins, as shown. On these pins 
a block C is placed, between which and the upper block ¢ is con- 
tained the svie d to be operated upon. There is a spindle F, reduced 
at one end to a centre point, and which is raised or lowered at 
pleasure by means of the lever g, which is secured in the top part of 
the bracket, as shown. The bracket P is free to revolve on the stud 
O, and is so formed and arranged as to be capable of passing round 
the template 5 and blocks, as also round the cutter, roller, and 
pendant, hollow bearing which forms a part of the framing, as 
shown, and against which hollow bearing the bracket comes in 
contact, but being freed on its bearing, the several parts held within 
it and between the centre / and studs are not impeded in their travel 
round the instrument E and roller *. There are two springs, I and 
J, secured to the framing at 4 and 5, and also to the free slide N at 
6 and 7, and which latter slide, together with she springs I and J, 
the peculiarity of their ——, action, and combination with 
the slide, form the princi feature of this head of the invention. 
The action and etfect of these springs on the slide is so equalised and 
—— that any forcible deviation of the slide N from or beyond 
either side of its balanced point of rest (which is indicated by the 
vertical central line shown at Fig. 13) would be resisted by the 
spring, from which the slide is forced or moved, and will be drawn 
towards its central line of rest with more or less force, according to 
the strength of the spring and the distance which the slide is moved 
from the central line described; and as the roller * is placed in this 
line, the design template, Fig. 17, is held close up to it during the 
travel of the slide M, which travel is obtained by the cam G, it 
being so formed as to impart the necessary backward and forward 





travelling action, the travel being continued in one direction until | 


the template is drawn, by means of either of the 


A aa 4 or 5, past 
the central line, after which the travelling slide 


is reversed, and 


the template made to bear against the roller * on the opposite side, | 
the oy posite spring holding it close up to the roller, as described, | 


until the operation is finished, after which the sole d is removed by 


raising the centre pin / by means of the lever g, thus releasing the | 


top block e. Another sole can then be introduced, when the ma- 
chine will be ready for another operation. 

The third head of the invention consists of a machine for splitting 
soles, heel pieces, or welts. 

Figs. 18 and 19 represent two views of an upright framing, to 
which is attached or connected a bracket A and the friction-wheels 
B and C, the former being upon a stud in an eccentric C', as shown, 


which increases or diminishes the distance of the two drums, and | 


serves to tighten or slacken the knife, the eccentric being retained 
in a proper position for that purpose, which is done by an ordinary 
tightening screw; the wheel C is made fast upon the shaft D, on 
which is placed a fast and loose drum, shown at Fig. 19. 


Figs. 20, 21, 22, and 26 exhibit on a larger scale several portions | 


of the machine and parts connected therewith, Figs. 23 and 24 being 
for the purpose of illustrating the results which can be obtained. 
Fig, 20 is the principal part of the machine, and which is made fast 
upd the bracket A of the framing. At Figs. 18 and 19 the several 
parts are shown on the bracket, and also at Fig. 21, in section, 
where they can be clearly understood. The movable slide E, which 
is shown in its holding part E), is furnished with bearings F and F', 
in which is placed the trame G, which is free to move on its centres 
in the said bearings. In the frame G is placed three distinct pieces, 
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1, 2, and 3, inclines being formed on each part corresponding with 
the other; the parts 1 and 2 having a spring at 4, for the purpose 
of being pressed together by the part 3, which is forked, and with 
corresponding inclines, it being furnished with a pin or handle 5 for 


the purpose of forcing it against 1 and 2, between which parts the 
material X is shown, and held ready for cutting, small edges or 
projections being formed upon 1 and 2, as shown more clearly in the 
enlarged section, Fig. 21, to prevent the material passing through 
the holders during the operation of cutting, which is effected in this 
instance by means of the band knife 6, the material being presented 
to it by the operator taking hold of the handles H and H}, and tra- 
versing the slide in the direction of the arrow’s flight until the cutting 
action is completed, the knife having been previously put in motion 
by means of the driving-shaft D, to which motion is imparted by any 
convenient prime mover,when the travel is completed and the material 
cut, after which operation the forked inclined piece is drawn towards 
the space 7, by means of its handle 5, which will permit the spring 4 
to force out the two holders 1 and 2, and which will have the effect of 
relieving the material,which can then be readily removed, and the slide 
G drawn to its former position. By the arrangement described the ma- 
terial can be cut exactly in the centre and equally divided, or it can be 
cut with the same arrangement of an unequal thickness or obliquity, 
as illustrated at Fig. 23, and the manner in which this is accom- 
plished is by moving the frame G, in the bearings F and F, to any 
desired angle out of the horizontal line, as indicated by the dotted 
lines 8 and 9 at Fig. 18, where the framing G and some of the parts 
are shown in section; the screw-pin O serves to retain the frame G, 
and consequently the material in it, firmly at any desired position 
in its bearing during the cutting action of the knife. Fig. 21 shows 
another modification of the frame G, where the description of holders 
differ, and also the means for actuating them; by this ification 
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Po.iticAL EnGrngers.—The Washington correspondent of the 
New York Express tells the es story which suggests a 
possible explanation of some boiler explosions :—A most laughable 
affair took place this morning. Mr. Forney has — a certain 
office-seeker to be assistant engineer at the Capitol. Several members 
were in the engine-room, admiring the machinery, aud one asked 
what was the horse-power of the engines? ‘ Horse-power!” ex- 
claimed the man with a round oath; ‘it ain’t horse-power. Ir Gors 
BY STEAM!” The members said nothing, except that he was honest; 
and, as there was some danger of his removal for his well-known 
democratic principles, they wrote to Mr. Forney and requested him 
to retain so efficient an engineer. 

Norris’s PHILADELPHIA EnGINEs In ENGLAND.—At a meeting 
of the “‘Cartmen’s Protective Association,” of New York, held 
Wednesday, February 29th, Mayor Wood made a speech, in the 
course of which he related the following incident, which we copy 
because it does justice to a Philadelphia firm, who have done muc 
towards winning for American machinists the high reputation 
which they enjoy, wherever the excellence and superiority of their 
works are known and appreciated. Mayor Wood said:—“ There is 
no country where American enterprise is not found. But recently 
conversing with a friend who had just returned from Europe, he 
related to me an anecdote which very forcibly illustrated American 
ingenuity and American enterprise. He was travelling between 
Liverpool and London, and was seated beside an Englishman, who 
was boasting of the superiority of everything English. Among 
other comparisons which he made, he spoke of the speed of their 
trains, as compared with those of America; and stated as a 
reason for it, that the English 1] tives p¢ i greater power 
and were susceptible of greater speed, in consequence of superior 
work ip. My friend listened to him quietly, knowing his 








different thicknesses can be obtained, but of uniform substance 
throughout, such as is illustrated at Fig. 24, where the dotted line 
indicates the line of cut. This result is obtained by having one of 
the pieces fixed, 1* being the fixed piece, while the other is movable, 
and by which arrangement any thickness can be inserted between 
the holding surfaces, the irregular surface being on the side of the 
movable piece 2", and the regular one being next the piece 1* during 
the cutting operation, the portion H of the , bene which is furnished 
with a thread, together with a screw-pin P, to adjust the piece 1s, 
and retain it in any set position as may be required, while the 
opposite position of the handle, and the screw-pin P!, serve to press 
the movable holder 2* to the material. The handles H and H! may 
be formed into a right and left handed screw, as shown at Fig. 25, 
which is an enlarged view, and on reference to which figure it will 
be seen that provision is made for connecting or disconnecting the 
handles, as may be desired, by means of a suitable pin being in- 
serted in the hole shown in the separate parts of the handles at the 
said figure. By this arrangement both sides, 1s and 2*, of the holder 
can be moved equally and simultaneously, by which the same 
| results can be obtained as by the holding arrangements shown at 
Fig. 20, the frame G! being set at the proper angle, and retained 
| there by the tightening pin O in its bearings for that purpose. 
| Fig. 26 shows another method by which the oblique cut is obtained, 
| and by which means the material can be cut into irregular parts, as 
shown at Fig. 23, and which consists of forming the holding 
surfaces of the pieces 1 and 2, and 1* and 24, into inclined or slanting 
surfaces, as shown at the figures, where the holders are shown in 
section, and of the form referred to. In this arrangement the frame 
G or G! need not be moved from its horizontal line, but in these 
| different moditications the original principle of the machine is not 

departed from, which consists in the mode and means of holding and 
| presenting the material to the knife, and combining such parts and 
| means, or any of them, with the cutting arrangement illustrated, or 
any other suitable instrument. Should it be thought desirable to 
employ guides and packing-pieces, they can be easily connected to 
the arm or bracket 12 and 13 shown projecting from the framing, 
Fig. 18. 
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| Testing AncHors. — The Select Committee of the House of 
Commons appointed a short time since to inquire into the supply of 
| anchors and cables to the merchant service, has recommended the 


| public system of testing to be applied to anchors as well as to cables, 





error, and apparently assented to every one of these assertions. 
Finally the cars reached London, and my friend said to his 
English companion: ‘Come, sir, let us look at this locomotive of 
which you have been boasting.’ He took the Englishman to the 
engine, and with pride, as an American, he pointed to one of 
Norris’s engines, of Philadelphia. (Tremendous shouts and applause, 
and the cries of ‘Give us another one.’) I speak of this merely in 
exemplification of our national character.”—Philadelphia Paper. 
According to our “ best recollection,” we never heard of anybody's 
friend “just returned from Europe,” who did not figure as the hero 
of the above story, the dates, details, and assertions being, of course, 
altered to suit the circumstances of the various narratives. Indeed, 
when the story happens to be necessary to “ point a moral or adorn 
a tale,” a hero fortunately arrives from Europe in the niche of time. 
Since the tendency of this class of bombast is obviously adverse to 
the true interests of our mechanics, we are compelled to spoil an 
excellent story, by mentioning a few essential engineering and his- 
torical facts: Ist. As early as 1836, the performances of the Norris 
engine over the then styles of locomotive, in overcoming heavy 
grades, were so satisfactory as to induce the directors of the Bir- 
mingham and Gloucester Railway to order several of pr 
for the Lickey Incline, “where they performed successfully, unt 
further improvement had rendered them antiquated,” says & recent 
authentic History of the Locomotive: No more were ordered, and 
no American engines have been running in England for the last 
fifteen or twenty vears. 2nd. The Norris locomotives never ran to 
London or near London. 3rd. They never ran at high speeds, being 
intended for low speed. 4th. Such has been the character of — 
roads, that our locomotives have not been, and could not well 
made, capable of the excessive speeds attained in England. Sev —, 
eight miles an hour is the highest authenticated speed of an Eng 1s 
engine. The American locomotive, before 1840, or before 1850, was 
not distinguished ;by those fine features of equalisation and — 
balance which now render it easier on the track than most En ae 
engines. The speed and economy of working locomotives 10 Eng — 
have always been greater than in this country. The locomotive, 

it has been constructed in either country, for the last twenty — 
has been a less important element than the track, of high speed an 


economical railway working. The Messrs. Norris —_ not be 


complimented at seeing their engine of 1836 running 

to-dn by the side of the modern English locomotive. On the whole, 
the p bad quotation does exemplify our “ character. 
American Railway Review. 
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TO CORRESPONDENTS. 
must request correspondents as may desire to be referred to 
pe tit aay he ag d&c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such lettersas we may 
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receive in answer. Such answers, to catch the eye of an 
querist, are in most cases merel; advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

W. S. W.—The letter was received, but it did not appear to us necessary to 
publish its contents. Ape ' 

Stupent.—Professor Rankine's work on the Steam Engine is published by 
Messrs. Griffin and Co., and the price is, we believe, 12s. 6d. ’ 

T. H.—We are sorry we are not able to give you the information you desire 
with reference to Messrs. Newcomb’s machine. } ; 

R.JI¢ Wigen) ft is probable the white metal has failed in consequence of 
giving too little surface of bearing for the weight of shagt, and you must 
be careful that all the rubbing surface is covered. 

Two Years’ SupscrtBErR.—The application of a lead collar such as you 
propose has been in use for a long period, and in certain cases perfectly 
answers the purpose int L in : . 

C. E.—Your better plan would be to obtain the opinion of some practical man, 
in whom you have confidence, and if he approve your invention endeavour to 
procure the support of a capitalist. In the latter respect an advertisement 
might help you. e ee 

J. O. J. (Bristol). —There are not any published in either language upon the 
plan of The Engineer. Some time ago one was published in Paris, 
** L'Ingénieur,” but it has ceased to exist. The * Polytechnisches Journal, 
in German, is a very useful publication ; it is published at Stuttgart, but 
may be had through any of the foreign booksellers ia London. 





CASE HARDENING. 
(To the Bditor of The Bngineer.) 
§1r,—Will any of your readers be kind enough to inform me, through the 
columns of your Valuable paper, the best method of case-hardening iron, 
both with the use of an air-tight box and openly, and say the most approved 
material to be used for that purpose ? B. M. 





GAS IN NEW ZEALAND. 
(To the Editor of The Bngineer.) 
Sir,—Referring to the paragraph under the above head in THE ENGINEER of 
the 6th inst., te beg to inform you that the apparatus therein alluded to 
was furnished by us, and forwarded through our agent in Auckland, Mr. 
James Stator. J. J. B. Porter anv Co, 
Lincoln, April 10th, 1860. 
BEARDMORE’S HYDRAULIC TABLES. 
(To the Editor of The Engineer.) 
S1r,—Can you tell me where I can get a copy of theabove? My bookseller 
says, “‘ out of print.” A second-hand copy would answer my purpose, if I 
could get it. , EDWARD JONES. 
The Larches, Handsworth, near Birmingham. _ 
[Perhaps some one of our readers may have a duplicate or spare copy. | 








ELECTRICAL RESISTANCE. 
(To the Editor of The Bugineer.) 

Sir,—I should be much obliged if some one amongst the number of your 
electrical correspondents would kindly furnish me with information of the 
average resistances in Jacobi’s units, of the conducting wires and insulating 
materials of the Atlantic and Red Sea submarine cables before submersion, 
likewise the specific gravities and strength. 28 . 

. H, DE T. 





HANLEY DRYING STOVE. 

(To the Editor of The Bngineer.) 
Sir,—Having noticed in Tue EnGineer, of Jan. 20th, 1860,,a premium 
offered by Mr. Elijah Jones, of Hanley, for the best-constructed drying 
stove for potters’ use, the essays to be sent in by the 25th of March, and 
the prize to be immediately awarded, and not having heard anything of 
this since, I should be much obliged if you would say in your next number 
whether the adjudicators have decided, and if so, in favour of what plan? 

[ We are not aware, but perhaps the query may elicit a reply.] 





THE LATE EASTERN COUNTIES ACCIDENT. 
(To the Editor of The Bugineer.) 

S1r,—On my return from a short visit to the Peninsula, my attention has 
been called to an editorial article in Tot ENGINGER of the 30th ult., in which 
the evidence given at the inquest upon the Eastern Counties Railway 
accident is freely criticised. J ere 

I beg to state that I gave no such evidence as the following (which, in the 
article referred to, you have imputed to me) :—‘“‘ That if a light had been 
held at the back of the tyre, the crack would have shown through.” 

E. B, WEBB. 

34, Great George-street, Westminster, 8. W., April 9th, 1860. 
[ We hasten to relieve Mr. Webb from the imputation in question, Jt was Mr. May 

who gave the evidence quoted by Mr. Webb.] 





BOILER FLUES. 
(To the Editor of The Bngineer.) 
Sir,—The T-iron on transverse joints of flues is right; but T-iron inside is 
wrong, but it can be placed outside and secured to ring ; and seams, instead 
of being straight, can be placed in the centre of each other. I have long 
considered the improvement that can be made in round or high-pressure 
boilers, to make expansion and contraction equal. I am satisfied it can be 
carried out to great advantage, and stand the working pressure of 100 lb. 
on the square inch, with 7-16 in. thick plates in flue, and 4 in. thick plates 
in casing of boiler. 
If your correspondent wishes any information, I should be happy to 
give him any in my power, Ricuarp RIigy. 
14, Hughes-fields, Deptford. 
MECHANICAL MOVEMENT. 
(To the Editor of The Engineer.) 
Sir,—I observe in your impression of the 16th that “ A. N. F.” makes an 
inquiry respecting a mode of propulsion by india-rubber bands. For the 
information of ‘‘ A, N. F.,” and any other of your readers, I send herewith 
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a4, Multiplying wheels. b b, Rubber. cc, Line of carriage bed. 

asketch of the mode I adopted to obtain rotatory motion to the axle of a 

small travelling carriage I designed about ten years ago. Of course it is 

necessary to have several levers and bands side by side. “Tawar MASTERS, 
Park-street, Bristol, March 22nd, 1860. 





MEETINGS NEXT WEEK. 

InstituTION OF CrviL ENGInesrs.—Tuesday, April 17th, 1860, “* On the 
Efficiency of various kinds of Railway Brakes, with Experimental Researches 
on their Retarding Powers,” by Mr. W. Fairbairn, M.I.C.E. 

or ArTS.—Wednesday, April 18th, at 8 p.m.: “On the chief 
Fibre-yielding Plants of India,” by J. Forbes Watson, A.M., M.D. 





Letters relating to the advertisement and ishi: rtment of this paper are 
tole adiiveaes ts ae pian tke Honea ae deer tale ont 
ications to be addressed to the Editor of Tus ENGINEER, 163, Strand, 
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MARINE ENGINE PROPORTIONS AND DETAILS. 


A RECORD of the experience upon which the proportions 
of engineering machinery have been determined would be 
very instructive. They are altogether the result of tentative 
effort—of trial anderror. What will do, has from the first 
been determined by finding out what would not do. It is 
true that there are tyros, here and there, who suppose that 
a steam engine is to be proportioned with the aid of mathe- 
matical conjuring—that diameters and lengths are deduced 
from the algebraic values of z and y, and that the formule 
for a pivce of machinery are but variations of a pharma- 
ceutica: prescription, or of the essential delicacy of allot- 
ment by which a distingué flavour is imparted to the collec- 
tive ingredients of a salad. It is nothing uncommon to 
find the “young gentlemen” of the drawing office—pro- 
mising noviciates whose gubernatorial guardians have 
arranged for them the little matter of “ premium,”—en- 
gaged, in the intervals of fumatory indulgence, in subjecting 
their masters’ designs to this sort of arithmetical thumbing, 

enerally, indeed, with the master’s sagacious approval. 

Tere they will extract from the product of 2 into the square 
of the diameter of the cylinder the number and length of 
the boiler tubes ; there they will involve the quantities d? p, 
and *123456789 into the cubic contents of the combustion 
chamber, or, with a slight change of manipulation, into 
the sectional area of the piston-rod, and soon. We do not 
mean to say that there are no such things as practical rules 
from which the essential dimensions of various-sized 
engines of the same general plan may be approximately 
determined, but we do mean to say that whoever adopts 
these or any other rules in the place of experience and a 
practical knowledge of the properties of materials will find 
himself very often at fault. The most successful engineer- 
ing is always the most empirical, and we are in no danger 
of slandering our best engineers in remarking that they are 
the most independent of algebra. Spurred on with the 
hope of both commercial profit and engineering reputation— 
both based upon identical requisites, although, in some 
cases, seemingly antagonistic—constructing engineers are 
generally careful to adhere to successful precedents, and to 
play their skill and practised shop-craft against nice rules 
a theoretical originality. Here they are undoubtedly 
right. It requires a great mind to perpetrate successful 
innovations, and great minds are not always given to 
mechanical engineers. It is something, indeed, to build a 
machine which will not be constantly breaking down, even 
if five times as much material are consumed in the achieve- 
ment as, under different management, would be really 
necessary. In any case, the successful practical engineer 
succeeds by steering a middle course among the wrecks of 
unfortunate —_ and the shoals of commercial pro- 
digality. A Napier or a Penn establishes a characteristic 
style of machinery and corresponding scale of proportions 
by steering midway between those which, on one side, 
would sink the vessel and her owners, and those, on the 
other side, by which the machinery would knock itself to 
pieces and the owners into bankruptcy. 

Rude as are the formulz of the successful engine-maker, 
they possess great vitality, and among the ninety-nine per 
cent, of humanity, who are always ready to accept what- 
ever is not positively disastrous in place of risking the un- 
tried, the antiquated rules of a thrifty engine factory have 
immense prestige. Yet there is no more agreement in the 
practice of the ‘‘ eminent” constructors than there is between 
theirs and the practice of others whose eminence is yet to 
be won. Builders of the very first repute are perpetuating 
arrangements and proportions whose antiquity would ruin 
any beginner in the business, Who would suppose, at this 
day, that the Scotia, the greatest commercial steamship 
anywhere in course of construction, was to be fitted with 
side-lever engines? What firm, unknown to fame, would 
dare tender for such engines now, unless indeed, which 
would be even less probable, the respectable capitalists who 
continue to patronise such contrivances, were to solicit 
tenders from rising firms? And would aspiring beginners 
dare to adopt the marine-engine proportions which prevail 
ia the great factories of Greenwich and Lambeth? We 
think not. Every one having aught to do with such mat- 
ters knows what makes of engines are pre-eminently dis- 
tinguished for the lightness of their proportions, and the 
fact is equally patent that these engines are supplied, at 
very imposing prices, to the Government vessels, and but 
rarely, if ever, to commercial steamships. The repairs made 
upon the engines of Government vessels seldom transpire, 
but notwithstanding the very small service which they 
perform, these engines cost more for their maintenance than 
any others of equal power to be found in the ports of Great 
Britain. It is not often that the deterioration of Govern- 
ment steam machinery is so publicly announced as it has 
this week been with respect to the Mersey and the Duke 
of Wellington, but we are safe in saying that these ships 
furnish no unusual exception to the general rule. And 
we fully believe that the engines put on board the 
Government steam-vessels are as well made, so far 
as mere workmanship goes, as any similar machinery 
in existence. Their faults lie in their arrangements and 
proportions, and proceed from the almost total absence of 
commercial competition in the disposal of Government 
engine-contracts, from the fact that the successful con- 
tractors are never troubled with complaints of the heavy 
repairs which are constantly going on, and, which is not 
less probable, from a deficiency, in a practical and philoso- 
phical knowledge of the steam-engine, on the part even of 
the great builders, who resolutely refuse to be aught more 
than manufacturers of, and tradesmen in, steam machinery, 

Under a different and more praiseworthy practice, the 
arrangement and proportions of steam machinery are being 
completely revolutionised. One of the boldest and at the 
same time most promising steps which is being taken in 
this line is the adoption of lighter machinery working at a 





higher speed. The fact has been much too leng neglected, 
that a small pressure may be a factor of a great power— 
that 33 lb, moving 1,000 ft. per minute, develope a standard 
horse-power, just the same as do five times the weight 
moving at one-fifth the speed. The general adoption of 
the screw propeller, which requires to be worked at a high 
speed, has enabled engine-makers to introduce much 
lighter machinery ; yet even at this day there are great 
steamship owners—the greatest, perhaps, in point of wealth 
—who persist in compelling their engineers to make great 
cylinders and moving parts to keep down the s and to 
employ clumsy gearing to get it up again. With all this 
cireumlocution, the speed of piston is kept down to 250 ft. 
or 300 ft. per minute ; but this is obtained only by a great 
increase of weight, and with an equal, if not greater, wear 
and tear in working. With light pistons, and properly 
counter-weighted reciprocating parts, it would be perfectly 
practicable to work economically at a speed of piston of 
at least 800 ft. per minute, as is now done in locomotives, 
and if gearing were adopted, it should be to convey the 
motion of the driving-shaft at a slower, rather than at a 
faster, rate to the propeller shaft. With small engines 
working at high pressure and at a quicker speed, the air- 
pumps might, and should, be worked by supplementary 
engines running at a slower rate. The main engines 
might have flat connecting-rods of three or three and 
a-half times the length of the stroke; the guiding 
surfaces of the cross-head being comparatively large, and 
all the reciprocating and unbalanced revolving part should 
be fully counterweighted. 

The increased pressures at which marine engines are 
being worked is being attended with corresponding 
changes in the proportions of the boiler, and better views 
on the subject of combustion are leading to the allotment 
of more space over the fire-bars. The adoption of an 
artificial draught for boilers working with distilled water, 
will still further modify their proportions, Surface con- 
densation, by the aid of which many of these alterations 
will be effected, has already made great strides, and in placeof 
seven square feet of condensing surface per indicated horse 
power, two are now found to be ample, and in a trial, 
last week, on the Clyde, a vacuum of 28 in. was main- 
tained with hardly a greater proportion of surface than 
that last named. A capacity of air-pump of from one- 
third to one-half that requisite with ordinary injection is 
also found sufficient for the surface condenser, 

Under the improvements which have now acquired such 
momentum, the present enormous weight of marine machi- 
nery will be very greatly diminished, and some room will 
be left for cargo, of which an enormous ship like the Persia 
can now carry only 500 tons, Although, in still water, a 
ship goes faster in proportion as the power is increased, 
there is such a thing as overpowering a steam-vessel, or, 
more properly speaking, as overloading her with machinery. 
In a head sea, it is often impracticable to work at full 
power without drowning the decks, and in such cases, a 
boat with comparatively heavy engines and boilers cannot 

o as fast as another with lighter machinery—the surplus 
in the first case being, in fact, so much dead weight, telling 
heavily upon the vessel’s displacement. Whatever the ex- 
cellence of workmanship of engines and boilers upon 
the old plan, from one-third to one-half of their power is 
capentel in carrying themselves, or the displacement 
which they represent, through the water. Surely there is 
something in this waste worthy the attention of economists, 
and a properly-constructed vessel under a little common- 
sense engineering might, indeed, win a brilliant reputation 
under the name of the “ Economist.” 


THE ANOMALIES OF PERMANENT WAY, 


Ir is recorded that the Danish Chancellor remarked to his 
son—* You little know with how little wisdom the world 
is governed.” We once heard an inventor describing a 
new machine for the purpose of power-producing and re- 
producing, and in his mode of explanation one end was 
full of steam and the other was full of wacuum, and the 
steam and the wacuum changed places alternately. Surely 
some of our ange | engineers, and some foreign ones also, 
must have the hollows of their heads full of wacuum, or 
they could not achieve the empty and purposeless results 
made visible to the world, ‘The only way of accounting 
for it is the supposition that the so-called engineers are 
simply men of business, without any engineering instincts 
—i.e., the mechanical instincts, which are the basis of en- 
gineering. Neither geometricians nor mathematicians are 
necessarily mechanists, any more than nonsense rhymers at 
college are poets; and mechanical originators may not be 
instructed geometricians, but they commonly have the 
geometrical faculty ; and it is very certain that the intuitive 
mechanist will produce results beyond the reach of the 
mere geometrician or mere man of business. The geome- 
trician is the man of forms and outlines; the mechanist is 
the man of insight into other qualities of matter. It was 
not by geometry, or mathematical or business faculties, that 
George Stephenson made a locomotive, but by the percep- 
tion and adaptation of the machinery he had been accus- 
tomed to, added to an indomitable perseverance and intense 
will. There be some men who if they drive a nail will 
split a plank, and cannot distinguish between cross and 
longitudinal fibre. Others, again, cannot discern that the 
element of stability is an extended base, or, what is the 
same thing, a diminished height, which is the cause of the 
durability of the pyramids. 

The stone blocks without cross ties, and wanting in 
vertical stability, were supposed to be sleepers, but they 
were simply elevated pedestals. ‘The rolling of the trains 
displaced them ; and the cross —_ ~~ which replaced them 
only steadied the rails laterally. With the forward move- 
ment the sleepers rolled for want of ties. In that direction 
they had far less base than the stone blocks. The form 
of rail—a T-section—necessitated an artificial base on the 
sleeper, and this base was made of cast-iron, and called a 
chair, The bearing of the rail in the chair was very slight, 
and the rail suffered damage, wherefore the see was 
widened below, till finally, much against the inclination of 
George Stephenson, Mr, Locke produced the double-headed 
rail, the most perfect form in principle that has yet been 





240 





THE ENGINEER. 





Apri 13, 1860, 








iven to the railway world. This rail hada larger bearing 
in the chair than any previous rail, and was therefore more 

durable, and it became the standard type. — ‘ J 

Gradually defects began to appear. The joints failed, 
the chairs broke, the rails hammered and crushed, wore 
erystalline and broke also, The rails then grew in weight 
from 60 Ib. per yard to 84 Ib. and 92 lb., and the chairs 
from 15 lb. to 28 lb. and 421b.; but still the breaking went 
on, and it was found that after wearing out the upper table 
the lower was too much bruised to be worth reversing. 

The reason for all this was simply the enormous increase 
in the weight on the driving wheels of the locomotive, and 
the insufficient bearing surface to sustain the additional 
weight—insufficient upper bearing surface of the chair to 
support the rail, and insufficient lower bearing surface to 
support the chair on the sleeper, and insufficient stiffness 
and bearing surface of the sleeper to prevent it from crush- 
ing into the ballast. 

Not regarding the evil from this point of view, all the 
fault was attributed to the chairs; and some English 
engineers gave them up, and took to the flat-bottomed 
single-headed rail, abandoning the double-head with all its 
advantages—reversing inclusive.. ‘The flat bottom being of 
less vertical depth was found not stiff enough at the usual 
8 ft. intervals of the sleepers, and it was increased to 6 in. 
Thus the height became greater than the width of base, 
rocking ensued from the sharp lateral blows of the wheels, 
the edges of the rails cut out the sleepers and broke them. 
And now, once more, the double-head is reverted to with 
an increased size of chair to give greater base. 

And, meanwhile, the French railway engineers, not 
knowing of, or not heeding English experience, have arrived 
at their era of abandoning the double-head rail and taking 
to the single head, to find in turn that they might as well 
have benefitted by English experience. 

There can be no doubt that the double-headed rail is the 
best yet produced, the best form for rolling, the best form 
to make a stiff beam, and, moreover, it is two rails in one, 
with no greater weight of metal than with the single-head 
flat-bottom rail. And the rail, if used upon sleepers spread 
apart like bridge piers, should be deep enough to form an 
almost inflexible beam. [If it is a flexible beam, it will not 
distribute the load, but will crush the ballast in successive 
short lengths. Beginning with a good rail, it may be 
applied in many ways. If used on the ordinary plan of 
chairs on cross sleepers, the sleepers should be of sufficient 
size really to sleep, i.e., instead of being 10 in. wide and 
5 in. deep, they should be 12 in, wide, at least, by 10 in. 
deep; this scantling would form a stiff beam that would 
not spring in the ballast. On this should be placed chairs 
as broad as the sleeper, to prevent all movement of the 
chair on the sleeper. And the bearing for the rail 
should be as long as the breadth of the sleeper, and 
the rail should be so fastened to it as to prevent 
any tilting movement. This would be really permanent- 
way, but it would be costly. The rail might be the same, 
but the sleepers would consume 250 loads of timber instead 
of 110 loads per single mile, ‘The chairs would consume 
88 tons of cast-iron instead of 44 tons, and the wood keys 
would be small pieces of timber instead of bits of match 
wood, And 6 in. more depth of ballast would be required. 
What then? It would be better to have a really per- 
manent-way not requiring constant repairs, i.e., so long as 
the timber lasts. The cost would be somewhere about 
£2,500 per mile. 

But it is a perfectly practicable thing to make an efficient 
road for heavy work with double-headed rails and 60 to 
65 loads of timber, and without any chairs whatever, and 
at the same time diminishing instead of increasing the 
amount of ballast, at a total cost not exceeding £1,400 per 
mile by me following out the mechanical principle of 
structure, which renders the rail less disposed to move under 
the passing trains, And it is possible to convert the timber 
sleepers into metal sleepers at a difference of cost not 
exceeding £1,600 per mile, where timber is not admissible. 

But this process will not be brought about by old- 
established practitioners, who are thoroughly imbued with 
their fancied committal to the ancient reports and declara- 
tions that all question of structure in permanent-way is a 
matter of perfect indifference, and that “ with good sleepers, 
good chairs, and good rails, it isa matter of difficulty to 
make a bad permanent-way.” It is a new race of engineers 
who, competing for business, will cast about for the 
cheapest and best methods of structure, taking the business 
from the hands of the elder profession and making a new 
start, precisely as George Stephenson did ; who, but for his 
resolute plunge into a new system, would never have 
founded the house in Great George-street. In process of 
time there will be a change in almost everything con- 
nected with the present system of construction, whether 
in way or trains. It is, undoubtedly, a bad thing to 
be incessantly making irrational changes on an existing 
system, but it is a worse thing to remain stagnant. And 
so the dogmas of now thirty years of railway practice will 
have to give way to improvements founded on more 
philosophical principles. 


CHAIN CABLES, 


A sHIP’s chain cable, like a ship itself, has to sustain the 
stress of very different forces at different times. In fair 
weather the pressure exerted upon a ship at anchor by the 
wind and the tide is small, and no great strength of cable 
is needed to withstand it. It is in times of emergency— 
when some wild tempest drives ship and sea together 
towards a perilous coast—that it becomes necessary to 
grapple with your anchor the solid bottom of the sea, and 
cling to it with uneeasing and unconquerable tenacity. 
The cable that will answer every ordinary purpose is of no 
avail at such a time; only the best metal and the most 
perfect workmanship can secure you. 

It seems to be pretty certain that, with the proportions 
usually given to cables for ships of various classes, no ship 
would be lost from the failure of her cables were they 
universally manafactured in a sound and honest manner 
for good prices. The fact that the parting of a cable is a 
circumstance almost unknown in Majesty's service 


(except in cases where they have been allowed to remain | 


in use longer than was proper) is of itself almost sufficient 
to establish this, when the relative proportions of the 
cables used in the royal and the merchant services are 
compared. And we may add to this the corroborative 
knowledge with which the experience gained in the Great 
Eastern has furnished us. ‘The cables of this ship are of 
but one-fourth the size which they would have been had 
the common proportion between size of ship and diameter 
of cable been adhered to—the necessity of keeping them 
down to a manageable size being, of course, paramount. 
When Mr. Brunel sanctioned the use of such (compa- 
ratively) small cables, he took pains to have it understood 
that she was to have four of them down at once in stormy 
weather. Yet we all know perfectly well that in the great 
storm of October last, which raged nowhere more fiercely 
than at Holyhead, where the Great Eastern then lay, the 
great ship rode out the gale by a single cable, and would 
have been preserved from all danger had the anchor not 
dragged. 

But moderate weather is the rule, storms are the excep- 
tions ; and the mischief is, that, where money interests are 
concerned, men will act in disregard of exceptional circum- 
stances. Every ship which sails from our ports may be 
furnished with cables that will sink her at her anchors 
rather than part, if that amount of strength be needed. 
But then such cables can only be produced from the best 
iron, worked with the best coal, and manufactured by the 
best workmen. These things cannot be had cheaply ; and, 
therefore, unless a good price be given for cables, it is im- 
possible for them to be what they ought. This consideration 
leads us to the primary cause of the many losses which 
occur through the parting of ships’ cables. Shipowners 
and ship-captains will not deal honestly in the matter. 
They will not pay the price for the best article. This is 
not an unsupported assertion. In a paper read last month 
at the Institution of Naval Architects, by Mr. G. W. Lenox, 
of the firm of Brown, Lenox, and Co., Millwall—certainly 
among the very first cable-makers of this country—a most 
striking confirmation of the fact was given, as those jof 
our readers who were present will remember. Mr. Lenox 
stated that in the year 1832 great complaints were made, 
particularly by Lloyd’s, of the inferior quality of the cables 
supplied from Dover and Ramsgate to ships in distress in 
the Downs; and his firm, consequently, undertook to keep 
a store of the best cables at both places, provided the 
owners would instruct their captains to apply to their 
agents in case of need. A considerable number of merchants 
and owners agreed to this arrangement, and for some time 
it gave great satisfaction, being attended with the additional 
advantages of preventing the imposition of high prices for 
worthless cables, and of breaking down the combination of 
the boatmen, who charged enormously for taking them off 
to the distressed ship. But in a short period, the author 
told us, the watchfulness of the owners died out, captains 
were induced by various means to apply for cables else- 
where, purchasing cheap cables (at high prices) as before ; 
and the firm in question were left with a heavy and ex- 
pensive stock on hand at those outports, and were obliged 
either to sell them at a great sacrifice, or to pay the ex- 
— of warehousing, and subsequent removal back to 

sondon. 

But there are other considerations bearing upon this sub- 
ject which require notice. When cheap cables are demanded 
there will always, doubtless, be found manufacturers to 
make them. It seems to us, nevertheless, that much of the 
present mischief would be abated, if engineers were to turn 
their attention more pointedly to this manufacture, and if 
need be to enter upon it—not with the view of displacing 
the few eminent firms that understand the business per- 
fectly, and conduct it with integrity and self-respect ; but 
rather with the view of coming to their aid, by driving 


mere trading and manufacturing speculators from the fields, 


It is the scarcity of high-class cable manufacturers that, to 
a certain extent, encourages inferior men to tamper with 
the manufacture, It is clearly a part of the engineer’s art 
to work iron up into articles of this kind, especially when 
life and property are, to an enormous degree,,made to hang 
upon the manufactured product, And it surely is time for 
some improvement in this respect to take place. In Staf- 
fordshire, for years, Mr. Lenox stated, a system was re- 
sorted to, which should have heaped disgrace upon the 
buyers of the cables made under it. Any speculator would 
buy a quantity of common iron, and get cast a correspomtd- 
ing quantity of cast-iron stay-pins. He would then call on 
a workman at his own little house, in the back-yard of 
which would stand his hearth and bellows. An agreement 
would be made for the make, “ which would be effected 
by himself, his wife, daughter, or little son, as it 
might be, striking to him and blowing his bellows ;” a ton 
of bolts would then be delivered to him, with the neces- 
sary quantity of stay-pins at a price ; and, when completed, 
the chain—made as quickly as possible—would be returned 
to the owner of the iron at the agreed price, just covering 
the labour, coals, and waste of iron in the make. Thus 
the manufacturers who had works, and charges of foremen, 
clerks, rent, taxes, &c., were obliged to sell at a price that 
compelled them to manufacture cheap cables, which were 
slovened, of course, in the same manner. The worst part 
of the matter was that no length of link was adhered to ; 
no attention was paid to the keeping up of the diameter of 
the iron at the weld; any weight of cast-iron might be put 
in; and none of the chain so made was ever tested in a 
proving machine. Thousands of tons so made were sent 
up to warehouses in Wapping, and were readily bought by 
certain shipowners and merchants for exportation. 

Now, why should such a system as this be permitted ? 
Why should not chain cables, upon which so much of our 
wealth and so many of our kindred depend for preser- 
vation in times of peril—why should they not be subjected 
to Government scrutiny and standard tests ? We do not wish 
to stigmatise any particular cases ; but we know that, while 
no ship’s cable need part, the Royal Charter’s did part ; 
and we cannot help asking why the fate of those four 
hundred souls—her passengers—was entrusted te a cable 
of which no Government officer whatever took account ? 





It is time these questions were asked, and repeated, and 





repeated again, until Mr. Milner Gibson, or some other 
member of the Government, takes the subject into grave 
consideration. The carrying out of the suggestion with 
which Mr, Lenox concladed his paper would, we think, 
suffice. Let a public office of “ Surveyors of Chain Cables” 
be instituted ; from this let officers emanate, with authority 
to see every cable manufactured for the merchant service 
properly proved; and let none be sold or used without a 
certificate of excellence being granted upon it. By these 
means many a cruel shipwreck and many an awful death 
may be averted. 


THE ORDNANCE SURVEY. 


SoME months ago we directed the attention of our readers 
to the very valuable operations of the officers appointed to 
conduct the ordnance survey of these kingdoms. It is with 
satisfaction that we now have to mention the progress 
made by them during the year 1859, or rather the state to 
which they have now brought this national undertaking. 
In doing this, it will be scarcely necessary to repeat that 
such a survey has a double merit—first serving the pur- 
poses of the state, and, secondly, supplying those wants of 
private individuals which no private enterprise could 
satisfy. ‘The state requires reliable maps and plans for 
military purposes ; for levying taxes or rates on real pro- 
perty, and for carrying into effect legislative measures 
relating to land, over which it exercises a direct super- 
intendence. Private individuals need such maps and plans 
for innumerable purposes, such as for ascertaining the 
positions of well-marked points, by which private surveys 
may be facilitated; and more particularly (in so far as our 
readers are concerned as a class) for aiding engineerin 
surveys in the tracing of the courses of railways a 
canals; for giving materials for plans in reference to water 
supply to towns, drainage, and so forth; and for pro- 
moting the sciences of geology, geodesy, and others. 

In 1858, the topographical department of the War Office 
—under which the ordnance survey is conducted, by 
Colonel Sir Henry James, R.E.—published the “ Account 
of the Principal Triangulation, and of the Figure, Dimen- 
sions, and the Mean Specific Gravity of the Earth, derived 
therefrom.” In 1855, they published “The Principal 
Lines of Levelling in Ireland.” They have now ready for 
—-, and in part in type, “The Principal Lines of 

evelling in England,” and “The Principal Lines of 
Levelling in Scotland ;” these will be published this year, 
and will close the great trigonometrical operations of the 
survey, which commenced under General Roy in 1784. 
The surveys of the six northern counties of England and 
Scotland are proceeding according to the recommendation 
of the Royal Commissioners, and to the orders of the 
Treasury minute, dated 11th September, 1858. The detail 
survey of the six English counties will be finished in the 
present year; the one-inch maps of England and Ireland 
will also, we are happy to say, be completed this year, with 
the exception of the hill-sketching of a small portion of 
country. In Scotland, the detail surveys of Dumbarton, 
Stirling, Clackmannan, and all the southern counties, are 
finished. Perthshire and Forfarshire are now in 
With the exception of Aberdeen, all the great towns in 
Scotland have been surveyed, and as the greater part of the 
remainder of Scotland consists of mountainous country and 
very open work, Sir Henry James hopes to complete it 
within the limits of time and cost laid before the Royal 
Commissioners. 

In addition to the outline map of London, plans have 
been made for the Board of Health of the following towns 
in England (exclusive of those in the six northern ——- 
viz., Ashby-de-la-Zouch, Braintree, Burslem, Cardiff, 
Chelmsford, Coventry, Dartford, Derby, Gloucester, 
Hitchin, Hull, Knighton, Margate, Merthyr Tydfil, 
Nantwich, Newcastle-under-Lyne, Rugby, Sandgate, 
Sheerness, Stratford-upon-Avon, ‘Torquay, Uxbridge, 
Warwick, Ware, Woolwich, and Worthing; and also 
surveys of the following places, and of a large area round 
them, for purposes connected with the defence of our 
military stations, viz., Portsmouth, Devonport, Dover, 
Sheerness, Chatham, Woolwich, Milford, Aldershot. 

In his last report, recently published, Sir Henry James 
remarks that the time has now arrived for taking into con- 
sideration the expediency of proceeding with the detail 
survey of the remainder of England. It will be recollected 
by our readers that the determination of this question was 
left by the Royal Commissioners to the decision of the 
Legislature, which will speedily have to pronounce upon it. 
Colonel James very properly says that, should a court 
analogous to the Landed Estates Court in Ireland ever be 
established in Great Britain for facilitating the transfer of 
landed property—and let us heartily pray that either that 
or something equivalent to it may speedily be !—accurate 
and authentic plans made under the authority of the 
Government would be of the utmost value, not to say in- 
dispensable, for the proper conduct of its business. This 
may be inferred from what experience has fully shown in 
loclend. He, therefore, strongly recommends that the 
subject of proceeding with the survey of England on the 
25-in. scale should be taken into consideration by the 
Government and by Parliament this year, that he may be 
enabled to make the preliminary arrangements, such as 
ascertaining the boundaries of the townships, parishes, &c., 
for proceeding—without any costly delays—with the 
survey of the remaining three-fourths of England and 
Wales. The estimated cost of completing this survey on 
the scales now adopted, and recommended by the Royal 
Commissioners, is £1,450,000. If this amount is not ex- 
pended upon this most useful work, we shall be almost 
the only state in Europe without a cadastral survey. 

We are happy to be able to state that in the carrying 
out of this p+ survey a due regard to economy 18 
manifested. Since the estimates were faid before Parlia- 
ment, the actual cost of the plans on the s;4, scale has been 
reduced from 11°49d. to 9°47d. per acre ; or, making an 
allowance to cover all contingencies, there is an actual re- 
duction in cost to the extent of one-sixth, This refers to 
the cultivated districts. The cost of the plans of the un- 
cultivated districts has also been reduced from 62d. to 
65d, per acre; or, the expenditure has been reduced by 
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one-seventh. In these two items for the survey of Scot- 
land only, the cost will be reduced by £70,000. Indeed, 
it seems likely that Sir Henry James will, in the end, have 
brought the cost of the survey of the whole of Great 
Britain down to one-half the sum at which it was at first 
estimated by his predecessor, = ; 

The Topographical and Statistical Depot, beionging to 
the same department of the Government, has been very 
active during the past year in other ways. An entire set 
of plans of the barracks and forts in the south-western 
district of England has been prepgred in duplicate, one set 
on the scale of 5 ft. to the mile. Returns of the strength, 
organisation, equipment, and pay of every army in Europe 
have also been compiled from various authentic sources, 
and are now being lithographed in three small volumes. 
Several plans of various colonies for the Colonial Office, 
and several plans illustrating the late Italian campaign, 
have likewise been published, the latter being sent to the 
head-quarters of every regiment in the service, to enable 
the officers to study the strategie movements and tactics of 
the French, Sardinian, and Austrian armies, The office 
has also re-published a map of Europe, showing the 
boundaries of every state as arranged by treaties—which 
does not appear to be thought a very important matter in 
these Napoleonic times !—and, what is more to our pur- 
pose, has indicated on this map the position of every coal- 
field in Europe, and given on the margin the returns of 
the produce of the several mines per annum, with the 
quantities exported and imported » i each country. This 
map brings prominently to light the dependence of the 
several states upon each other for their supply of coal—a 
very important consideration in its bearings upon naval 
warfare. 





LOCOMOTIVE ENGINES. 
Tux following is a specitication of a goods locomotive engine, (as 
constructed for the Eastern Counties Railway Company), with 
18 in. cylinders and 24 in. stroke; driving and training wheels 
6 ft. 1 in. diameter, and coupled ; leading wheels 3 ft. 7 in. diameter :— 

Preliminary remarks.—Where the dimensions are omitted in the 
following specification, they will be found fully detailed in the 
drawings; and those, as well as the terms of this specification, 
must be strictly adhered to except in cases where the consent of the 
engineer to the company has been first obtained in writing. 

rrel of boiler.—To be cylindrical, 11 ft. 3} in. long, from the 
outside of the front end of the fire-box casing to the inside of the 
front tube-plate, and 3 ft. 10} in. diameter inside, at the smallest 
part; the whole to be made of Low Moor or Bowling plates 7; in. 
thick, single rivetted, with rivets of 4 in. diameter, and made of 
Low Moor or Bowling iron, with heads similar in shape and dimen- 
sions to those shown on the drawing. 

The pitch or distance between centres of rivets and the lap of the 
plates will be ascertained by referring to the drawing, where the 
whole of these particulars will be exactly set forth. Great care 
must be taken that all the plates are brought well together before 
any rivets are put in, and that all the holes perfectly correspond 
with each other. The heads of the rivets must be properly set up, 
and all joints perfectly caulked on both sides, care being taken that 
in so doing the plates are not injured. Seventeen Low Moor or 
Bowling wrought-iron stays to be placed longitudinally through the 
barrel of the boiler—tifteen above the fire-box, tapped and screwed 
into the back plate of the fire-box casing and into the iron tube- 
plate at the front end, and two at the bottom of the boiler, tapped 
and screwed into both tube-plates each of them (except the two at 
the bottom) to be secured ~ lock-nuts, as shown in the drawing. 
The stays to be 1} in. diameter at the screwed part, and 1 in. 
diameter between the screws. 

The tube-plate at the smoke-box end to be of the best Low Moor 
or Bowling wrought-iron plate } in. thick; the edge of the plate to 
be turned forward so as to form a flange (as shown in the drawing); 
thus no angle-iron is required ; the holes, both in the back end plate 
of the fire-box casing, and the front pont oy that correspond with 
each other, to be drilled exactly parallel and square with one 
another, the boiler to have one washing-out plug in the front tube- 
plate, in the position shown on the drawing. 

About the middle of the barrel of the boiler is to be placed a 
wrought-iron ring, 1 ft. 6 in. diameter inside, and 4 in. deep from 
the top of the boiler to the flanges, to be made of the best Low 
Moor or Kowling wrought-iron plate, } in. thick; the flanges to be 
turned over, and the whole made solid without angle-iron or lap- 
joint. ‘This ring must be fixed on the barrel of the boiler by means 
of rivets § in. diameter, made of Low Moor iron, and the pitch and 
position of rivet holes will be shown in the drawing. On the top of 
this ring must be placed a dome 1 ft. 6 in. diameter inside, and made 
of Low Moor or Bowling wrought-iron j in. thick, the anges to be 
turned up, and the whole made solid and a perfectly sound job; care 
must be taken to ascertain that the top or round part of the dome is 
free from all cracks or flaws that may be occasioned by bad material 
or workmanship. The flanges of both the ring and the dome must 
be properly faced up, so that a perfectly steam-tight joint can be 
made with the introduction of a layer of very thin red lead. 

Two rings (similar to those placed on the top of the barrel of 
boiler) 1 ft. diameter inside, and 4 in. thick, with a cover having a 
mud-plug tapped into it, as shown in the drawing—to be placed 
under the barrel of boiler in the position shown in drawing. The 
flanges and covers to be faced as in the case of the dome. 

In the inside of the barrel of the boiler is to be placed a brass 
regulator and copper conducting-pipe. The pipe to be No. 6 wire- 
gauge thick, extending the full length of the boiler, to be bolted 
securely to the inside of the front tube-plate, and at the other end 
to the back-plate of the fire-box casing ; and outside the front tube- 
plate, and in connection with the regulator, is to be placed a joint- 
flange and breech steam-pipe, both also of biass.s A pel coca 
handle, guides, and stufling-box, with a regulator-rod, must be 
dlaced in the positions ay assigned to them in the drawing. 
These portions of the work will be exactly drawn in detail, so that 
every information can be obtained by reference to drawing. 

At the top of dome is to be placed a safety-valve seat, valve, lever, 
pins, &c. The safety-valve seat must be rivetted to the top of the 
dome with § in. rivets, as shown in the drawing. On each side of 
the barrel of the boiler must be placed a brass delivery clack-box, 
clack-cage, and ball complete, as shown in the drawing. 

Tubes.—To be of brass, and of the manufacture known as Green’s 
patent, or Muntz’s patent. They are 204 in number, and are to be 
1j in. diameter outside, for the whole length to within 3 in. of the 
front tube-plate, where they enlarge to 2 in. diameter outside. 

The tubes are to be drawn tapered, No. 10 wire gauge at the fire- 
box end, and No. 12 at the smoke-box end; the taper to be on the 
inside only, the outside remaining parallel. To be tixed with ferrules 
at the fire-box end only. No ferrules to be used at smoke-box end, 
but tubes to be carefully drifted and flanged over. 

Ferrules.—The ferrules that are required at the fire-box end of the 
tube only must be made to pattern, of the best wrought-iron, and 
turned so that they will go into the tube a tight driving it ; care 
must be taken that the ends of the brass tubes are not cracked or 
otherwise injured by ae: drifting for the ferrules. 

(To be continued.) 


Sourn Kensincton Museum.—During the week ending 7h 
April, 1860, the visitors have been as follows :—On Monday, Tuesdfy, 
and Saturday, free days, 4,991; on Monday and Tuesday, free 
even: 8,778. On the two students’ days (admission to the public 
6d.), 967; one students’ evening, Wednesday, 359. Total, 10,090. 





INSTITUTION OF NAVAL ARCHITECTS. 
Friday, March 2nd, 1860. 

Jonn Scorr Russert Esq., F.R.S., Vice-President, in the Chair. 
(Concluded from p. 216.) 

Tue chairman next invited Robert Murray, Esq., A.LN.A., to 

read his paper “ On various Means and Appliances for economising 

Fuel in Steamships,” of which the following is an abstract :— 

The author commenced by remarking that the naval architect 
and the marine engineer were now so intimately connected in the 
earnest endeavour of both professions to produce that grand effort 
of modern science, a perfect steamship, that, he hoped the subject he 
had selected was not out of place, though addressed to an association 
of naval architects. He simply proposed to attempt to indicate, by 
the observed results of successful practice, in 7 direction we 
must look for a permanent diminution of that excessive expenditure 
of fuel which is still so prevalent in marine engines. The question 
was, perhaps, addressed more directly to the owners of steamships, 
and the author thought it would conduce very much to their mutual 
advantage if that influential yy | could be induced to take an active 
interest in the proceedings of the Institution of Naval Architects, and 
give it the benetit of their experience as to the actual performance of 
their ships and steamers. The question was, however, interesting to 
naval architects, as it implied a saving of weight in coals and 
boilers, and consequently less displacement, finer lines, and higher 
speed. 

The subject naturally divided itself into two heads, viz., how to 
raise steam most economically in the boilers, and how to use it 
most economically in the engines. In considering these questions, 
the author first showed the importance of having boilers large 
enough to ensure a constant command of steam*without the necessity 
arising for “forcing ” the fires, which caused loss in many ways, 
as was explained in detail. The importance of good stoking was 
next strongly insisted upon, the author remarking that the stoker 
might be wasting coals by the ton at the furnaces while the 
engineer was puzzling his brain to save a few pounds’ weight in the 
engine-room. The author recommended the employment of slides 
or rails for reducing the labour of the stoker in passing the coals 
from the bunkers to the front of the fires, and urged that venti- 
lating fire-doors and smoke-box doors should be more generally 
used for keeping the stoke-place cool. Large hatches, windsails, 
and air-tubes should also be employed, not only to promote the 
health and comfort of the stokers, but also to aid the steaming power 
of the boilers. After noticing the restrictions under which the 
marine engineer was placed in raising his steam, the author pointed 
out the qualities most desirable in marine boilers, considered the 
difficulties which arise from the use of salt water in them, and 
showed how these were to be best overcome. He thought that the 
invention of an effective method of surface condensation was still an 
unsolved problem in marine engineering. Were such a method 
devised,not only would there be an actual saving of atleast 15 per cent. 
of fuel from the use of fresh water, but the boilers would last longer, 
and much valuable time which is now consumed in cleaning would 
be saved. The process of scaling a boiler, as usually practised, is a 
very tedious and troublesome one, and is seldom so effectual as 
could be wished. In some recent experiments at Portsmouth a 
boiler was filled with hot air, at a temperature of 400 deg., which 
acted most successfully in detaching the scale from the plates and 
tubes, in consequence of the rapid expansion induced in the metallic 
surfaces. The plan of heating the feed-water, by means of either 
the brine which is blown otf, or the heat at the foot of the chimney, 
was next mentioned with approval, and then the advantages of 
superheating the steam were described, these advantages being the 
evaporation and utilisation of the tine spray which is usually carried 
up with the steam, and the prevention of condensation in the 
cylinder. The plan of superheating adopted by the Peninsular 
and Oriental Company, under the patent of their engineer, Mr. 
Lamb, was stated to be very successful. A great many reliable 
experiments had been made at. Southampton in the vessels of the 
Royal Mail Company, the Peninsular and Oriental Company, the 
Cape Mail Company, and others, to test the actual economy of the 
superheating process by comparison with the previous consumption 
of coal before the superheating apparatus was fitted; and in every 
instance that had come under the author’s observation there had 
been a perceptible improvement, sometimes taking the shape 
of increased speed in the engine and vessel, sometimes a marked 
saving of fuel was effected, while both these results were combined 
in other cases. The very high rates of economy were shown by 
those boilers which were seep the worst to keep steam with, 
and which required very hard firing to do so. Those addicted to 
priming and wet steam ranked next in apparent economy; while 
those boilers which showed the least economy were originally the best 
specimens of their class. But the process was beneficial in all cases. 

In considering, next, how steam might be used most economically 
in the engines, the author first explained the principle of expansion 
and its advantages, the latter being the completion of the stroke 
under a diminished pressure, so that the piston came gently to rest at 
top and bottom of the cylinder, and an economy of power arising from 
the fact that the force actually exerted upon the piston by the isolated 
steam during its expansion into an increased volume as the piston 
descended in the cylinder was considerably greater than that due to 
the simple pressure of the same weight of steam acting at a uniform 
density. ‘Lhe proportionate gains of power at various grades of ex- 
pansion were given. The beneficial results of steam-jackets having 
been described, the author next showed the advantages which attend 
the use of combined cylinder engines, and made particular reference 
to the arrangement lately introduced, with very remarkable results, 
by Messrs. Kandolph, Elder, and Co., of Glasgow. He believed, how- 
ever, that the system of expanding in two cylinders was not essen- 
tially requisite to the‘attainment of great economy in the consump- 
tion of fuel, and there were many instances of single-cylinder 
engines in which the same beneficial results have followed a like 
judicious combination of means and appliances for the purpose. 

In conclusion, the author hoped and believed that the day was not 

far distant when the average consumption of marine engines will be 
reduced to nearly one-half of what it now is. In Cornwall, ninety 
millions of pounds raised 1 ft. high in an hour by a bushel (or 94 Ib.) 
of coal was considered fair work for a good steam engine, which cor- 
responds to nearly 2} lb. of coals burnt per indicated horse-power 
per hour. It was not likely that this degree of economy could ever 
be permanently maintained at sea; but if our marine engines could 
be induced to content themselves with 3 lb. or even 3} lb., this would 
be a vast improvement on their present average consumption. 
* During a lengthened discussion which followed the reading of 
Mr. Murray’s paper, Mr. Humphrys expressed his belief that Hall’s 
was a perfect surface condenser, and every attempt to improve it 
that he had seen had been a step backward rather than forward. He 
thought the best engines of the present day would be improved by 
the use of superheated steam. He doubted whether a single-cylinder 
engine was applicable for driving either a screw propeller or a paddle- 
wheel; but the economy, he had no doubt, would be on the side of a 
single-cylinder engine. 

The chairman entirely agreed with Mr. Humphrys respecting the 
undcubtedly superior economy of the single-cylinder engine, because 
there were certain absolute losses in every form of double cylinder 
that he was acquainted with, the amount of which they could calcu- 
late, and no corresponding loss attended the use of a single cylinder ; 
but whether the single or double cylinder might be used in marine 
engines with the greater advantage was, and probably would yet 
continue to be, a moot question. 

The meeting then separated. 





Morning Meeting, 
Saturday, March 3rd, 1860, 
The Rev. Josern Wooi.ey, LL.D., F.R.A.S., Vice-President, 
in the chair. 
The first paper read was by G. Moorsom, Esq., Surveyor-General 
for Tonnage to the Board of Trade, “ On the New Tonnage Law as 





established in the Merchant Shipping Act of 1854.” The following 
is a brief abstract of this paper, which was read by the = 

The author commenced by remarking that the rules for ascertaining 
tonnage, as prescribed by the Act of 1854, had been in operation for 
nearly five years, during which period about 16,000 British, and a 
much greater number of foreign ships, had been measured by them. 
The experience of their operation thus afforded had proved the 
working of the whole system to be eminently satisfactory, except as 
regards the allowance to steamers for their propelling power. The 
principle of the new system was a practically correct measurement 
of all space eligible for stowage or —p accommodation, and 
the measurement and dimensions involved are such, both as regards 
their number and position, as to effectually prevent even our most 
ingenious builders from escaping the due influence of the rules, 
whatever form or dimensions of vessel might be resorted to. 

The author next noticed the opposition which had been offered to 
the new system by a few persons, some of whom affected to 
replace Stirling’s rule by easier methods of calculation, although 
our most scientific naval constructors always use that rule for 
measuring spaces bounded by irregular curves; while others even 
ventured to affirm their preference for the old builders’ measurement, 
utterly regardless of its worthlessness as a criterion of capacity, or 
standard of taxation, as well as of the mischief which it notoriously 
wrought in the production of the worst class of vessels ever intro- 
duced into the commercial navy of this country. He admitted, 
however, that in the Royal Navy, where fiscal regulations had not 
to be regarded, the old plan of measurement might possibly be used 
without disadvantage in place of a more scientific standard. 

It was next explained, that the comparatively large number of 
divisions into which the rules prescribed that ships should be divided 
for measurement, was adopted in deference to the views of many 
shipowners and builders of great experience, who considered it the 
only means of preventing the filling out of the bows and sterns so 
as to gain capacity with the evasion of fiscal tonnage to the great 
detriment of other qualities of the ship. These numerous divisions 
are also found more completely to prevent the natural consequence 
of the paucity of measurements of the late law—that of narrowing 
a vena, or working thick materials at its few points of measure- 
ment, and filling her out at other places, by which an evasion of 
tonnage to the extent of 10 to 15 per cent. was easily effected. They 
are also extremely valuable in applying the system of check to 
which all British tonnage measurements are now submitted prior to 
registry. This check system, in which Chapman’s Curve of Vertical 
Sections is applied, was explained by the author, and illustrated by 
diagrams. 

The effect of the operation of the new law, as compared with that 
of its predecessors, has been to entirely remove all inducement to 
give other forms and dimensions to vessels than those tending best 
to develope the maximum advantages to be derived from a judicious 
blending of their sailing and carrying requirements. Even at the 
port of Sunderland, where the most burthensome ships are built, the 
new ships lately constructed are of finer bodies than those built in 
former years under the late measurement to the amount of 11 per 
cent., and finer than those built under the builders’ measurement to 
the amount of 18 per cent., while at the same time their princi 
dimensions with a view to velocity are, as regards their len, 
increased from 3} times to 5 times their breadths, and, as regards 
their depths, decreased from above four-fifths to two-thirds of their 
breadths. 

It has been a question whether the legal tonnage of a ship should 
not represent numerically the commercial tons actually carried, 
either of measurement or dead-weight cargoes, or both of them, 
rather than merely express, as at present, the relative capacity of 
ships. On this point the author considers it only necessary to 
observe, that the preservation of the expression of the present 
aggregate tonnage of the kingdom has been the sine qué non with all 
the public commissions on the question, and is upheld also by the 
shipping community, as constituting a fairer standard of capacit; 
under general circumstances than the estimated cargoes carri 
either of measurement or weight, which must necessarily vary with 
the ever-varying circumstances of longer or shorter voy: , to say 
nothing of the acknowledged almost impossibility of satisfactorily 
arriving by any general rule at the proper positions of the load and 
light draughts of water, on which the calculation of the weights 
carried solely depends. With the view, however, of assisting the 
shipping public on the more special points of actual cargoes—an 
assistance only to be derived from the legitimate nature of the pre- 
sent rules—an official paper has been published, and directed to be 
issued to the owners in all cases of registry under the new law. 
This paper the author quoted and explained in detail. He considered 
that the register tonnage as at present by law established, being of 
an unvarying nature in all cases, ensures to the charterer that for 
which he bargains, and prevents all risk of, or plea for, after disputes, 
which would probably arise from arr ts founded on more 
special stipulations. 

In regard to the question of weight cargoes, the author further 
observed that parties were agitating as to the desirableness of placing 
a scale of tonnage on a ship’s certificate of registry to show the 
weight of cargo carried at different lines of flotation for the conve- 
nience of shipowners, brokers, and masters. He questioned, however, 
if the — of that object was at all commensurate with the labour 
and difliculty to be met with in its production, for he had yet to 
learn that even the parties themselves, for whose interest it was pro- 
posed, desired suchadocument. But, if needed, it could be furnished 
to the shipowner or broker by any respectable builder or surveyor 
of shipping, and ought not to be prepared at the public expense, It 
would require ten or twelve practised draughtsmen for a period of 
nine or ten years to prepare such scales for the existing commercial 
navy, and two or three others in addition for the ships annually 
building. Moreover, a ship’s certificate of registry was simply a 
document of nationality, fiscal tonnage, and identity, and should not 
be encumbered with other matter not strictly relevant thereto. The 
author also showed, by means of tables which he had prepared, that 
the weights due to 1 in. of immersion at the two different draughts 
of the load and the light lines varied on an average to the extent of 
only about 10 per cent., and he hence inferred that for all com- 
mercial purposes it could only be necessary to know what weight of 
cargo corresponded to an inch of depression, which information 
could be readily obtained from a builder or surveyor of ships. 

lt only remained for the author to speak of the single defect 
adverted to at the commencement of the paper. ‘This defect, though 
not at all aflecting the principle of admeasurement involved in t 
new law, had shown itself in the practical working of one item of 
the system, viz., the method of estimating the allowance made to 
steamers for their propelling power by a plan of percentages on their 
gross tonnage. After explaining certain abuses under the old law 
which led to the adoption of this mode of allowance, the author 
stated that it had been found practically to admit of the intended 
allowance being anomalously increased by other means, and had 
given dissatisfaction even to the owners themselves by its unjust 
action between steamer and steamer. In illustration of this, the 
author gave a paper of examples, by which it was seen that in two 
paddle-ships of about the same gross tonnage and power there could 
be, and frequently was, a difference in their allowances to the extent 
of 20 per cent.; and that in a similar case of screw vessels, the 
difference was to the still greater extent of about 40 per cent. He 
likewise found that the system of percentages was often the cause of 
undesirable alterations which ensured anomalous allowances—that it 
gave to large-powered coasting steamers undue allowances, to 
extreme-power tugs within 1 per cent. of a negative tonnage, and 
to long voyage auxiliary-power vessels, on the contrary, a less 
allowance than the old method—and that, while it was not intended 
to alter the existing relations betweepy sailing and steam vessels on 
the introduction of the new law, those relations had, in fact, been 
altered very considerably, steam-vessels having gained by the new 
law, as regards their register tonnage, an average advantage over 
sailing vessels of a decrease of about 6} per cent., this advan 
being very unjustly distributed between steamer and steamer. The 
author submitted whether the best and surest remedy for such 
defects was not simply to go back to the old method of’ measuring 
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the engine-room for the allowance, providing against the abuse of 
its length, for which abuse alone the old method was superseded. 
The propriety of the return to the old principle of allowance was 
shown to be in accordance with the views of the Committee on 
Tonnage appointed by the British Association for the Advancement 
of Science, whose members were some of our most eminent iron 
steamship builders, marine engineers, mathematicians, and others, 
presided over by the Earl of Hardwicke. In soir meagan author 
remarked that the carrying out of the modification which he had 
suggested was already provided for, without further legislative 
interference, under the provisions of the 29th section of the Merchant 
Shipping Act of 1854. 

In a discussion which followed the reading of this paper, Mr. J. H. 
Ritchie mentioned the origin of the present law of tonnage, and said 
it was admitted on all hands to be one of the greatest boons ever 
conferred upon merchant shipping, leaving the builder, as it did, free 
to construct the ship in the way he thought best for the particular 
trade for which she was intended. It also prevented intentional 
alterations in the shape of ships to evade the law. Mr. Scott 
Russell said they owed the new law to a great extent to Mr. Ritchie 
himself, and he thought it due to all concerned in the passing of it 
to say that it was one of the greatest benefits ever conferred by the 
Legislature upon naval architecture. The carrying out of the law 
by the present authorities—including the author of the paper, Mr. 
Moorsom, a member of the School of Naval Architecture, and a man 
highly distinguished by his scientific qualifications and by an un- 
wearying application of his time to this subject—had been etlected 
in a manner most creditable to the Government and to those 
authorities, because it had been applied with the single purpose, as 
far as he had seen it, of really advancing the character of the 
merchant marine of the country. After expressing his agreement 
with Mr. Moorsom’s view on the allowances made to steamers, the 
speaker concluded by saying that he thought they ought to take 
that opportunity of the first meeting of the Institution of Naval 
Architects, to thank the Legislature for having emancipated them 
from the most cruel law that was ever imposed upon any art in any 
country, Mr. Ditchburn made a statement respecting the origin of 
the new law, and the shifts to which builders resorted while the old 
law remained in force. ‘The chairman bore testimony to the very 
great value of the new law, not only as avoiding the worst evils of 
the old, but also as ensuring accuracy in the results required. Mr. 
J. RK. Napier mentioned a point in which he thought the present law 
admitted of evasion. Mr. Miller, chief surveyor of tonnage at the 
port of Liverpool, objected to Mr. Napier’s view, and thought the 
evasion could not be eflected in the way mentioned. With some 
further remarks on this point an elaborate discussion was concluded. 

The chairman next called upon N. Barnaby, Esq., M.LN.A., to 
read his paper “On Mechanical Invention in its Relation to the 
Improvement of Naval Architecture,” of which the following is an 
abstract :— 

‘The author commenced by remarking that one of the main objects 
of his paper was to justify professional men and public bodies in 
their ordinary course of refusing to entertain the numerous schemes 
and proposals which found place in the public journals and passed 
current with the multitude, by showing what influence patentees 
and pamphleteers had already had on naval architecture, and what 
they were likely to do for it in the future. 

With this view, the author sketched the outlines of naval con- 
struction at successive periods of 100 years, from a time just anterior 
to the introduction of gunpowder up to the present day. At the 
first period named—the year 1260—vessels of commerce of all sizes 
were constructed, and to a certain extent equipped, with a view to 
warlike operations ; and this state of things existed for many years 
afterwards, so that, by discovering the principal features of the ships 
used in the various sea-tights of those periods, we became acquainted 
with those of the marine in general. The royal galleys and “ great 
ships” of Henry the ‘Lhird’s time were, therefore, tirst described, as 
illustrative of the vessels of the 1260 period. Those of 1360 were 
next illustrated by a description of the “cogs” of Edward the 
Third’s reign, with which he won for himself the title of “ King of 
the Sea.” From a contemporary account, it appeared that water 
was at that time raised from the hold by a windlass and bucket; and, 
in the same account, we read of “ bowespretes,” ‘ backsteyes,” 
“ hauceres,” “cranclines,” “ peyntours,” “ sey synges,” “* bowelines,” 
* botropes,” “ schetes,” * yerderopes,” * trusseropes,” “ polives,” and 
“shives;” also of * fotekes,” * hacchis,” * wales,” “ thotites,” and 
“kelsweyns;” and among the varieties of nails we had spikes, clout- 
nails, and “led” nails. The bottoms of vessels were graved with a 
mixture of pitch, tar, oil, and resin. During this reign guns were 
first used on the sea, and the last English row-galleys were con- 
structed. In 1460, guns of iron, brass, and copper, throwing stones 
and lead shot, had come into general use, and “cogs” and 
“‘carracks” held the foremost place in the navy. About this time, 
also, cabins were introduced. Pumps of some kinds were also in 
use, and tow saturated with tallow was employed for caulking the 
seams of the bottom below water. Between this period and 1560 
port-holes were introduced, by means of which ships were enabled to 
carry more than one tier of guns. A decrease of breadth in propor- 
tion to length was also observable about this time, whereby the 
appearance and qualities of the vessels were improved. In Scotland, 
the Great Michael was built in the early part of the 16th century, 
240 ft. long, 56 ft. broad, and with sides 10 ft. thick. In 1515, the 
Henri Grace de Dieu was built. ‘The principal features and qualities 
of this ship were described by the author. The period is chietly 
characterised by an increased number of yards, an improved system 
of stowage, the use of long mooring cables and capstans, the appli- 
cation of wood-sheathing to prevent the oakum from washing out of 
the seams, and worms from entering the plank, and the employment 
of chain-pumps and gun-breechings. Between 1560 and 1660 a 
treat advance was made, owing chiefly to the labours of Mr. 

*hineas Pett, of Cambridge University, one of the founders of the 
Shipwrights’ Company, to which company all designs of ships for 
the Royal Navy were for a long time submitted for approval. Mr. 
Pett built the first English three-decked ship-of-war at Woolwich, 
in 1637, This vessel—named the Royal Sovereign, or sometimes 
Sovereign of the Seas—was fully described by the author. The 
more remarkable improvements visible at this period were in the 
practical construction of ships; the stern was framed by transoms, 
the whole framing was much improved, and the weights of the hulls 
were made very nearly equal to half the load displacement--a pro- 
portion which holds up to our own time. At this time, also, 
Mr. Deane discovered the mode of calculating a ship’s displacement, 
and thus of predicting the depth to which she would sink. In the 
next period, that of 1660-1760, great attention was paid to the 
means of preserving ships from decay, Cross chocks were intro- 
duced at the heels of the first futtocks, and limber courses, covered 
with limber boards, were formed. ‘The mode of charring planks on 
one side and wetting them on the other, to facilitate the bending of 
them, was superseded by the kilning process. Ships in frame were 
ordered to stand to season. Some vessels were sheathed with lead, 
fastened with copper nails; others had wood sheathing, either filled 
with large-headed iron nails, or graved with a mixture of pitch, tar, 
and brimstone. 

Coming next to the present century, and taking 1810—a half 
century ago—as the period to be noticed, the author remarked that, 
while the English Royal Navy was numerically stronger then than 
at any other time before or since, it was surprising to observe how 
little difference there was between the vessels of that period and 
those of nearly 200 years previous. Almost the only things of note 
were the reduction in height above the water, forward and aft, and a 
slight increase in dimensions. The resemblances between the ships 
of the two periods were pointed out in detail. ‘Ihe same sluggishness 
which had prevailed for centuries prior to the invention of gun- 
powder seemed to be again settling on the navy, until the advent of 
steam made it start into new life. The great improvements’ in 
practical construction, introduced by Sir Robert Seppings, just after 
1810, while they were an exception to this position, serve to illustrate 
it. ‘The author, having enforced this argument at length, next ob- 

erved that the experience and intelligence of private shipbuilders 





appeared to have had a very limited influence during the long period 
in which the art was nearly stationary, they having been content to 
follow in the wake of the Government builders, however slow their 
progress. Moreover, he had gone through all the patents relating to 
ships granted up to 1810, and could find no improvement worth re- 
cording, except in the manufacture of sheathing and the construc- 
tion of pumps. 

But the introduction of steam had, the author said, worked 
mighty changes. In 1810 we had not a single steamship in England; 
now, English steamers swam in every sea. In 1810 men were 
lamenting the rapid destruction of our forests, and predicting our 
commercial ruin from their approaching exhaustion ; now, a prospect 
of unexampled prosperity opened by the construction of our own 
ships, and ships for other nations too, not from the limited produce 
of our soil, but from the vast stores which underlie it. We have 
now a merchant ship of ten times the tonnage of the largest ship of 
1810, and of more than twice her proportion heseuen taal and 
breadth. Nor have the constructors of the Royal Navy been idle. 
Steam was not introduced into the royal service until 1822; yet, at 
this moment, exclusive of sixty-seven ships building and converting, 
nearly three-fourths of the navy is suapalie’ by steam. The screw 
was not introduced until 1842; yet there are now 345 screw ships in 
the service, which is at the rate of nineteen screw ships every year 
since that period. In 1847 there was not a single steam line-of- 
battle ship; but now there are 48 two and three-decked ships which 
can be carried into the line-of-battle, in storm or calm, at speeds 
varying between 10 and 15 miles an hour, by the power of from 
90,000 to 109,000 horses, 

So long as ships were propelled by sails, the largest ships in 
existence were those used for war purposes; but now that large 
ships propelled by steam power have such advantage over small ones 
in point of speed, especially in long voyages, and can be worked by 
a comparatively small number of hands, there was nothing to pre- 
vent a great increase in the dimensions of merchant vessels. But 
the size of men-of-war, the author believed, was limited, and they 
would never again occupy the foremost position, either in point of 
dimensions or of speed. Various considerations were adduced to 
contirm the opinion that the di ions of men-of-war were limited. 

It was shown that iron prows for piercing the sides of an adver- 
sary had been in general use for war purposes until ships became 
entirely dependent upon sails for their propulsion, and the author 
expressed his conviction that as steam had again made them inde- 
pendent of the wind, a class of vessels thus armed ought to be, and 
yet would be, constructed for coast defence. The iron frigates Warrior 
and Black Frince, now building, were not, he said, designed to act 
as rams; they were far too long for that purpose, as smaller 
opponents, by reason of the greater ease with which they could turn, 
could easily avoid their attacks. They would be what they were 
designed to be—the strongest, the safest, and the swiftest men-of- 
war that ever swam—the Tatest step in the progress of invention in 
naval architecture. 

From the earliest ages up to our time, ships for war purposes were 
first in the path of improvement. But this state of things was, the 
author idered, fast coming to an end. And it was right that it 
should. Experience had shown us that it would be most unwise for 
the Government of a nation possessing a large navy to initiate im- 
provements which would render it necessary to make extensive and 
costly alterations; and the smaller maritime powers were generally 
content to copy their superiors. But no such argument held against 
the constant application of commercial enterprise to the advance- 
ment of the art. The late Mr. Brunel did much to direct private 
enterprise into this channel, and we owed him a great debt of 
gratitude for what he had proved in the Great Western, the 
Great Britain, and the Great Eastern. Henceforth, our com- 
mercial marine would take its proper place in the van of progress. 

The author next referred to the vast number of amateur inventors 
who seek to improve naval architecture. With great differences in 
the amount and value of the labour bestowed upon them, the inven- 
tions of such persons, which are submitted to the Admiralty and 
other public bodies, nearly all had this one character—that they were 
not discoveries, but mere suggestions, which the suggestor, or inventor 
as he was called by courtesy, was unable or waving to embody in 
a practical form himself, and which he would be glad to get others to 
do for him, that he might have the gain and credit of success, and 
they the loss and discredit of failure. The author was sorry to say 
that the majority of patents for improvements in shipbuilding were 
of this character ; and when it was observed who the men were who 
obtained such patents it was not surprising that it should be so. Of 
292 patents taken out under the old law, for matters relating to ship- 
building, and in which the profession or title of the patentee was stated, 
there were only twenty who were shipwrights or naval architects. 
There were eighty who were styled gentlemen, and, in addition to 
these, a strange medley of colonels and lieut t 1s, graduates 
of universities, barristers, coal-merchants, wool-dealers, agricultural 
machinists, upholsterers, goldsmiths, dyers, coach-makers, toy- 
makers, fruiterers, tallow-chandlers, and brewers. The author 
could not think that when the mode of conferring privileges by 
patent was instituted it was intended that a man, by patenting a 
crude idea, should obtain rights over the labours of men succeeding 
him, who should overcome the difliculties which attend the develop- 
ment of such ideas, and produce an invention. The phraseology of 
the earliest patents was adverted to in confirmation of this view. 

In conclusion, the author said that what naval architecture needed 
was men who would patiently work out with their own hands that 
which their brains conceived, meeting difficulties at every turn, at 
every turn devising the means of overcoming them. It must be 
a cause of rejoicing to all sound practical men that the country 
would now have, in the Institution of Naval Architects, a means of 
testing the merits of men who seek to effect improvements in our 
marine—that it would not have to form its opinions of inventors and 
inventions from newspaper paragraphs and laudatory pamphlets, 
but might always possess there a body of men in whose judgment 
and honesty it might place implicit confidence. The institution 
would, he believed, be a terror to the mere seeker of place and 
protit, a source of encouragement and aid to the patient worker, and 
a means of directing the application of the wealth and intelligence 
of our country to the improvement of that art upon which, under 
the blessing of God, depended not only her commercial prosperity, 
but her national existence. 

After a brief discussion on Mr. Barnaby’s paper had taken place, 
and a warm testimony to the value of the author's researches had 
been borne by a member, the chairman invited J. Scott Russell, Esq., 
F.R.S., Vice-President 1.N.A., to read the second part of his paper 
“On the Wave-line Theory,” of which the following is an abstract :— 

After briefly recapitulating the chief portions of the paper which 
he read at the inaugural meeting, two days before, the author said 
his object in his present paper was to consider the nature of the 
motion imparted to water when disturbed by a vessel pushed through 
it by motive power of any kind. It was in the investigation of this 
subject that he had seen some of the most important principles that 
guide us as to the general proportions of ships, as well as their shape, 
with reference especially to velocity. 

The first inquiries to be made were,—what became of all the water 
which a ship removed out of her way? and how did it get out of the 
way? In prosecuting these inquiries the author had first employed 
asmall trough or canal, 1 ft. wide, 1 ft. deep, and of considerable 
length, and began with a very — experiment. He supported a 
small heap of water above the level of that in the trough by means 
of a partition at one end, and then withdrew the partition to 
see what the water would do, and found that it assumed a 
beautiful wave-form of its own, ran along the whole length 
of the channel to the end, and left the surface of the water over 
which it passed as still as it was before. Had the end of the trough 
been just level with the surface of the still water, the wave would 
have jumped over and left the whole of the water in the canal per- 
fectly undisturbed. This phenomenon is now known as the “soli- 
tary wave of translation.” This wave would travel to an almost 











incredible distance. The author had followed such a wave on 
horseback, and by other means, for miles. It leaves a little of itself, 
however, along 


whole surface over which it passes. 








The next fact ascertained was that, whenever the bow of a shi 
s moved through the water, a wave of this kind is produced, an 
his is the “ travelling ” or “carrier wave,” which gets rid of all the 
water out of the canal which the vessel has to excavate. The ship 
feels no more of it, for it spreads itself in a thin film all aloag the 
surface of the water ahead of the vessel—not behind the vi nor 
on each side of it—with a far greater velocity than that of the vessel 
itself. After having made experiments on a small scale, the author 
took vessels on a large scale, had them dragged by horses, and in 
other ways, through the water, and by positive observations and 
measurement found that this was really what became of the water 
displaced by the bow of a boat. On one occasion he drew so large a 
number of boats along a canal in one direction on a certain day, that 
the waves carried a great part of the water from one end of the canal 
to the other, and in the evening the water in the canal was found 
raised 18 inches at one end and depressed to the same extent at the 
other. The velocity with which the travelling wave moved was 
found to depend entirely on the depth of the water. 
At 3 ft. deep the wave travels 4 miles an hour. 
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In addition to a constant velocity this wave has a constant shape, a 
drawing of which was exhibited by the author. And a most extra- 
ordinary circumstance was that its form corresponded exactly with 
the form of bow which he had _——, and from altogether 
different considerations, constructed as the form of least resistance. 
Moreover, he found that what he had endeavoured to do in con- 
structing that form, viz., move the particles of water gradually out 
of the way from one position of rest to another, the travelling wave 
also did; for on closely observing the water in the experimental 
trough under the action of such a wave, he observed that it lifted 
every particle of water over which it passed out of one place forward 
into another place, and there left it perfectly at rest. In the 
travelling wave, therefore, as in ordinary waves, the particles of 
water composing it were continually being replaced by others, while 
the wave itself advanced without apparent change. The foregoing 
facts convinced the author that the form of bow which he had 
adopted, and which has since been called the “ wave form,” was 
analogous and conformable to the nature of water and of wave 
motion. 

Like many others, the author at first thought that the stern of a 
vessel ought to be of the same form as the bow; but thought it 
proper to undertake a series of experiments, with the view of ascer- 
taining what happened when a hole in the water had to be filled up. 
Where did the water that filled it come from? And how did it 
come? He first found that the hollow made in the water had no 
tendency to travel with an independent velocity of its own, but 
moved just as fast, and only as fast, as the body which produced it. 
He then discovered that the currents of water rushing into such a 
hollow, from different directions, met and produced a wave, which 
he called the “following wave,” or the “ refilling” or “ replacing 
wave,” and which always moved with the velocity of the ship, and 
had nothing to do with the depth of the water. The “ followin 
wave” also repeated itself, in an endless series astern of the vessel. 
The author explained that the nature of this wave required that the 
stern of the ship should be formed of cycloidal curves, and showed 
how this fact was applied in actual construction. 

The author might be asked (reverting to the wave at the bow)— 
what became of the water at the bow, supposing he dragged the boat 
faster than the water could spread itself? The answer was—With 
only a moderate force at his disposal, the boat could not be made to 
travel faster; but if he had force enough to compel it to go in spite 
of the water, the water would rise up and stand on both sides of the 
boat until the load had passed, and then fall down into the hole left 
behind it. In a shallow canal in Scotland, where the carrier wave 
travelled only seven miles an hour, he had compelled a boat to go 
ten miles, and he found that the water not only rose up, but lifted 
the boat with it, so that she drew less water than before, and actually 
went easier at ten miles an hour than at five. Had not railways 
come into fashion just at the time, the country would have been 
covered with little troughs, and people would have been riding on the 
tops of these waves in an easier and cheaper mode than by any other 
means then known. 

After explaining the different results which are sometimes 
obtained at trials in the Thames, owing to the velocities of the 
travelling wave varying with the depths of the water, the author 
described the best means of observing the wave on rivers and other 
like places, and then proceeded to the application of some of the 
principles before laid down to practice. First, he said, it wasa 
delightful circumstance that the wave principle did not meddle at 
all with the form of a ship’s midship section, but left the conductor 
entirely free to adopt any form of section he pleased. Next, it did 
not tie him down to any proportion of depth to breadth. It was 
therefore a plastic thing, and could be applied to any general form of 
ship whatever. The third and most — proposition was, 
that the wave-line prescribed the exact length of ship for every 
speed at which you wished a ship to go, and explains why —_ 
ie is indispensable to speed. ‘To go 6 miles an hour your v 
must be at least 3v ft. long; for 8 miles an hour 50 ft. long; for 
10 miles, 70 ft.; for 12 miles, 100 ft.; for 15, 150 ft.; for 18, 200 ft.; 
for 20, 300 ft.; for 25, 400 ft.; and for 3v, 500 ft. The author had him- 
self tried to obtain higher velocities than these with shorter vessels ; 
and he had got them, but at such a fearful waste of power that it was 
insanity and folly not to lengthen the vessels for the purpose. The 
wave-line theory also told you that the length of the bow should be 
to that of the runas 3 to 2. The cause of this was explained. 

The lines of the Great Eastern, the author said, were neither more 
nor less than an exact copy of the wave-lines. The length of the 
bow was 330 ft.; the length of the run 226 ft.; and having got this 
length of entrance and run, and feeling that more capacity was 
wanted, it was of no use lengthening the bow or the run, because 
there was already provision for greater speed than the 15 miles an 
hour which the — to be put into her could be expected to give; 
120 ft. of parallel body were therefore put into her amidships. The 
great ship might be of less fine-lines and still go with the same 
velocity. 

There was a very valuable conclusion for practical shipbuilders 
to be drawn, independently of what had been stated about the lines. 
It was this: that proportionate length and breadth was not neces- 
sary at all for a fast vessel. It was not necessary for a fast vessel 
that she should be a narrow, thin, long vessel in proportion to her 
size. The author had taken vessels on the wave-line principle 
200 ft. long, and had made them of every variety of breadth, and as 
long as en A were 200 ft. long, and had the lines belonging to 15 or 
16 miles an hour, so long they had gone at that velocity with a given 
power. Further, the resistance which a vessel experiences from the 
sticking of water to the skin was a most formidable element of her 
whole resistance; and greater velocity in proportion to power would 
be got out of a vessel which was shorter than another, and also broader 
and deeper than another, providing length enough for the velocity 
aimed at were got at starting. 

The author's paper next contained remarks upon the effects of the 
wave-line upon the stability of ships—its bearing upon the load- 
water line—how it affected the form of the deck—how it should 
affect the structure of the vessel—how vessels should be built upon 
it so as to have a maximum of capacity—how the various proportions 
of length, breadth, and depth affected resistance—how the whole 
form could be so managed as to properly arrange the balance of the 
ship—how the wave-line affected the navigable qualities of a ship— 
how it affected the materials of which the ship should be built—and 

how it influenced the properties of sailing ships, paddle-steamers, and 
screw-steamers respectively. But these considerations could not then 
be gone into. They would, however, appear in the institution’s forth- 
coming “ Transactions.” 


It was the duty of the author, however, to say a word or two on 
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the history of the subject, and the degree of novelty or non-novelty 
to which it ponent 4 And he begun with saying that he did not 
claim to be the inventor of hollow bows. They had existed as far 
back as he could trace steam navigation. When he had first dis- 
covered what he believed to be the principles of nature which bore 
on this subject, he felt that the form of vessel which accorded with 
them could not be new, and he set about examining all classes of 
vessels. He found proofs immediately; so many, that he felt 
astonished that the books and treatises on naval architecture had 
not all told them to do nothing but make hollow bows from 
the beginning. He showed that it must have been impossible 
for barbarous men to have made a rough boat from two flat 
lanks without forming such a bow. But the old tonné 
jaws had compelled builders to make ships of the greatest as e 
capacity compatible with certain measurements. Hence the bluff 
bow was made a matter of necessity. When, during the wars, we 
captured Spanish ships or privateers with fine, and often hollow, lines 
ow—vessels which sailed admirably under their original trim, in 
which they were down by the stern, we invariably found that they 
proved but dull sailers in our hands, owing undoubtedly to the fact 
that we not only overloaded them with weights, but trimmed them 
nearer to an even keel, and so brought the bluff upper part of their 
bows down into the water. The boats of the London watermen illus- 
trated the same principle. The author next alluded to the Vesper, 
built from Mr. Ditchburn’s design by Fletcher and Fearnall, in which, 
on coming to London in 1836 or 1837, he found a contirmation of the 
views which he had embodied in the Wave in 1835, He also referred 
to a boat built by the late Mr. Assheton Smith, and to several other 
vessels built successively by himself and others. 

‘The author concluded by stating that the rapid advancement of 
confidence in the wave principle was owing very much to the British 
Association for the Advancement of Science, which had placed at his 
disposal large means for the prosecution of scientific researches into 
this subject, and had every year enabled him to publish to the 
world the progress which he was making in the investigation. _ 

The delivery of Mr. Russell's paper was followed by a long dis- 
cussion, in which Mr. J. R. Napier, Mr. Grantham, Mr. Ditchburn, 
Mr. T. White, the author, and the chairman took part. 

The meeting was concluded by a few remarks from the secretary, 
who said the meetings which had then come to an end had certainly 
cleared away all ground for the repetition of an assertion which had 
often been made, viz., that the great bodies which had the control 
of the shipbuilding of this country were opposed to the improvement 
of the art. They had that week had both the presence of, and com- 
munications from, gentlemen intimately and in many instances 
highly, connected with the Admiralty, the Board of Trade, and 
Lloyd’s Committee, all of whom had manifested the greatest willing- 
ness to co-operate with the Institution of Naval Architects. The re- 
sults which had been brought about had entirely secured the success 
of the institution, if it were properly worked, and promised advan- 
tages of the highest character to the naval architecture of the 
country. 

The tinal meeting then broke up. 








SOCIETY. 
Thursday, March 15th, 1860. 
Mr. C. Russevu in the Chair. 
ABSTRACT OF A PAPER ON STRIKES; THEIR EFFECTS AND 
CONSEQUENCES, 
By Mr. A. F. Yarrow. 


Tue author commenced by saying that, before entering directly 
upon his subject, he must, in order to be competent of doing so, 
investigate a few of those laws which have a direct influence over 
that portion of social economy. He said that we find around us 
two distinct classes of men, viz., those who employ their wealth in 
the production of more wealth, and those who sell their labour for 
wages. He then traced the character of the bargain that is entered 
into between the two parties, and showed that the honest, sober, 
industrious, will receive higher wages than the dishonest, drunken, 
and idle; also that there are equally striking contrasts in the work 
to be done ; that employments that are repulsive, unhealthy, danger- 
ous, will receive higher wages as compensation. He then referred 
to the prevailing rate of wages among workmen, and showed that 
the capitalist and labourer are in the same relation to one another 
as the buyer and seller of commodities, and inferred that, as the 
value of commodities is fixed by supply and demand, therefore 
wages must fluctuate under the same law, i.e, according to the 
number of labourers and the amount of capital, and that, in order 
to raise wages, machinery, warehouses, railways, &c., must be in- 
creased. He noticed that an increase of capital in a country is the 
result of the good qualities int its inhabitants, and that we must 
look to that as the real way to raise wages. He then referred to 
the practice of blaming masters for the low wages given in some 
trades, for example, among the slop-sellers, and showed that the 
masters were not to blame, but the workpeople themselves for bring- 
ing their families up to the trade in spite of the low compensation 
for their labour, and the introduction of machinery, and that their 
wages grow less and less, until their own stupidity starves them out 
of existence. 

Another cause which influences the price of labour was then 
touched upon, viz., the fluctuation in the value of gold, and that, 
when gold was scarce, wages would fall, and that when it was 
plentiful, wages would rise. 

The author then proceeded in more direct connection with the 
subject, and said that one of the most common forms of interference 
with what we may call the natural tendency of wages was a mutual 
agreement among labourers to maintain a higher rate of wages, and 
is called a strike. He said that our past experience showed that 
strikes are nearly always unsuccessful, and that, when they are so, 
they are evidently injurious to all parties, and therefore we need 
only refer to such strikes as are what is termed successful. He 
supposed a successful strike to have been organised; the natural 
consequence would be that the cost of production being increased 
would raise the price of the article produced, and that persons 
would go elsewhere to purchase it, which would cause business in 
that particular town or country to grow dull, and make capital 
gradually recede from that trade. Again, in consequence of a rise 
in wages, fresh artisans would gradually creep into that employ- 
ment. Thus we see a decreased demand on the one hand, and an 
increased supply on the other, to put a stop to its future success. 
Again, its effects might be demonstrated in another manner, by 
showing that during a strike consumption is going on and no re- 
production taking its place, and after a strike there is less capital 
than previous to it for the employment of labour, which would 
have a tendency to lower wages. 

The author then referred to the introduction of machinery as a 
cause of strikes, and showed that, on the face of it, what a great 
mistake it was to suppose that improvements tend to lower wages, 
as, if it were so, high wages would only be received by those nations 
who are not thoughtful and inventive. He said that as machinery 
increases our productive powers, and, consequently, our stock of 
capital, it must have a tendency to raise wages eventually. He 
illustrated its effect in another manner; by its reducing the cost of 
production, it causes the price of the product to fall, which increases 
the demand, and, in the long run, the employment of more men 
than before; and, in support of this argument, he cited the emigration 
out of Ireland into the manufacturing districts since the introduc- 
tion of machinery. 

The principles advocated by the United Trades Building Con- 
ference, in support of their movement, were entered into at some 
length, and the absurdity of them pointed out. 

he author then summed up his paper by recapitulatiug the con- 
clusions come to :—Ist. That wages can only be raised by increas- 
ing industry, sobriety, honesty, &c., in order to augment the stock 
of capital, which must n ily be a work of time. 








2ndly. That strikes are in all cases attended with injurious effects, 
large compared with the advantages, but raerely gained by a few. 

Discussion.—The principal points touched upon in the discussion 
were—The Relations between Master and Man; the Necessity for 
Overtime, and its Occasional Abuse; and other points of minor 
interest. 








SCOTTISH MATTERS. 


Tue Glasgow Chamber of Commerce has been addressed by Mr° 
Shaw (late collector and chief magistrate of the Darwar district of 
India) on the cultivation of cotton in our Eastern dominions. Mr. 
Shaw, in the course of his address, said :—“ I think in India our 
first step is to go to the root of the evil. We should not send out to 
India men without that local knowledge and local experience neces- 
sary for producing success, nor should the highest and most re- 
sponsible situations be made subservient to party and political 
objects, however necessary they might be as a provision for the 
needy members of aristocratic families. Looking to India, we see at 
the head of the affairs of that country an amiable and talented 
nobleman without any experience at all. I find from a return drawn 
up by Mr. Chaplin, manager of the Great Peninsular Railway Com- 
pany, that he states that in the Bombay Presidency, which is not 
one-sixth of the whole area, there was land to the extent of 
43,200,000 acres under cultivation capable of producing cotton. He 
calculated that this land will yield 100 1b. per acre, which would 
give us between 4,000,000,000 and 5,000,000,000 Ib. annually. We 
tind also from Major Wingate—a name not altogether unknown in this 
—— a survey of Kandeish showed that there were 8,559 square 
miles lying waste around that solitary district, which was a mere frac- 
tion of the Bombay Presidency. ‘There is an amount of land capable of 
being brought under cultivation equal to the whole area of cotton 
land under cultivation in the world. I do not mean to say that 
every locality in India is suited for the production and cultivation of 
cotton. I do not think that, so long as the staple of the Indian 
cotton is so very inferior to the American cotton, the demand 
will depend on the supply, but upon the price of the American 
cotton. There cannot be a permanent extension of cotton cultiva- 
tion in India, neither can a party going out there succeed in this 
respect without a local Saovioies of the habits and prejudices of 
the people. Where a party has that degree of experience, and if he 
receives assistance from Government for suppressing the numerous 
abuses that exist in all departments connected with the growth and 
export of cotton, there are localities where, by a proper attention to 
soil and climate, by a judicious collection of seed suited to these 
soils and climates, cotton of any quality, and to any extent, might 
be grown in India sufficient to supply the whole world.” Mr. 
Dunlop remarked, that in the case of Darwar there was an incontro- 
vertible proof of the possibility of growing the tinest cotton in Indi&. 
It was their duty, so far as they could, to try to induce Government 
to insist upon this being further carried out. Mr. Shaw, who stated 
that, for 6s. laid out on each acre in the Darwar experiment, they 
realised £100, received the warm thanks of the meeting for the 
valuable information he afforded to the chamber. 


The following were last week’s shipments of pig-iron from 
Scottish ports :— 








Foreign, Coastwise, Total. Same week 
last year, 

Ports. Tons. Tons. Tons, Tons. 
Glasgow . oo Se « 2,436 o 3,656 .. 2,827 
Port-Dundas ee _ 240 oe 240 110 
Greenock .. ee ° None. oe +. 1,075 
Port-Glasgow .. 200 .. _ oe 200 .. 490 
Bowling .. =e + No return, .. és 165 
Ardrossan. . «- 1,100 .. 3,383 +» 4,483 .. 4,183 
Troon oe ee — oo 210 ee 210 «.. 925 
Ayr.. ee ee 160 .. 366 ee 526... 22 
Irvine e ee = 136 o 136 .. 68 
Grangemouth .. 650 .. 150 +» 800 .. 1,460 
Leith es ee 950 .. 205 ee 1,155 .. 750 
Burntisland oe +» No return. .. ee - 
Alloa (south) ee 180 .. — ee 180 .. _- 
Alloa (north) No return, .. oe bape 
Bo'ness... ee — 544 ee 644 .. 654 
Morrisonshaven .. — 145 ° 145. - 
Total .. 4,460 7,815 12,275 13,629 


An attempt is being made to establish direct steam communication 
between London and Alloa. ‘The representative of a Glasgow 
shipping house, and a shipping agent from London, have been in 
Alloa within the last few days making arrangements, and the result 
is, that it has been resolved, in the meantime, to put a screw steamer 
of about 300 tons on the passage, to make the run to and from 
London three times a month. ‘This will be a great boon to the dis- 
trict, the expense of re-shipping goods for and from London, at 
Grangemouth or Granton, adding very materially to the cost of 
transit. The Alloa harbour trustees have for some time had under 
their consideration the propriety of formirg a wet dock, and they 
are now taking steps with a view to that object, an engineer having 
been in Alloa, during the present week, preparing plans and estimates 
for the work. The whole expense is calculated not to exceed 
£8,000 or £10,000, the present basin, known as the “Big Pow,” 
being sutliciently commodious, and requiring little more than flood- 
gates to be placed at the entrance, and a slight extension and 
heightening of the quay walls. 

Messrs. William Deany and Brothers, of Dumbarton, have just 
launched a handsome iron screw yacht, named the Margaretta 
Stevensoa. This vessel is the property of Mr. H. C. Stevenson, of 
Quebec, and is intended to be employed as a tender to her Majesty’s 
surveying ship in the Gulf of St. Lawrence. She will be supplied 
with engines of 40-horse power by Messrs. Tulloch and Denny, and 
will leave here for her destination in a week or two, under the com- 
mand of Captain Lewis Thomas. Messrs. Thomas Wingate and 
Co. launched, on Friday, from their building-yard at Whiteinch, a 
new paddle-steamer, named the Comercio, and intended for the 
nag a traffic on the north coast of Spain. She is a handsome 
ittle steamer, about 140 ft. long; and, with a pair of engines of 
70-horse power, now being plac :d on board, she is expected to go 
fast. When completed, she will, no doubt, do credit to the builders, 
who have built several steamers for the same parties and destination. 
A screw steamer, of 500 tons measurement, was launched from the 
building-yard of Archibald Denny, Dumbarton, on Friday. She is 
intended for the Glasgow and Londonderry trade, to replace the 
Eagle, lost last winter, and is to be titted with engines of 90-horse 
power. She was named the Falcon by Miss Laird, daughter of one 
of the owners, and is expected to be on her station before the end of 
the month. On Friday afternoon there was also launched from the 
building-yard of Messrs. Adamson and Son, Alloa, a fine clipper ship, 
670 tons register, 1,000 tons burden. It was named the Neva, by 
Miss Sinclair, of Leith, the youthful daughter of one of the owners. 
The Neva is the largest vessel ever built at Alloa, She has been sold 
to a Leith shipping house, and is intended for the Leith and 
Australian trade. 





Tse Movutus or THE DanuBE.—We have received the follow- 
ing particulars, says the Moniteur, respecting the works now in 
course of execution at the moutlis of the Danube, for improving the 
navigation of that river: —“ Though the embankments have not yet 
been carried so far as the bar, the effect produced by the narrowing 
of the channel, and the necessarily increased strength of the stream, 
has exceeded all expectation, and seems to supply a good argument 
in favour of continuing the embankment. ‘The channel, which pre- 
viously varied in depth from 8} to 9} English feet, is now 13 ft. deep 
for a width of above 300 ft. This is already enough to allow many 
vessels to enter without discharging their ballast, a dangerous 
operation outside in case of bad weather, and will considerably 
diminish the expense of lightening vessels on leaving the river. it 
would be imprudent, however, to look upon this result as a detinitive 
success; but there is good reason to hope that the improvements ex- 
— from the project will be partially realised, and will supply excel - 

ent data for the still pending question of the St. George’s Channel.” 








THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 


—_ 

Grants of Provisional Protection for Six Months. 

234. NaTHanizL Joun HoLmes, Hampstead, Middlesex, and James Corpon, 
Stoke-upon-Trent, Staffordshire, “‘ Ar improved method of purifying fluids 
— samen by electro-magnetism.”—/etition recorded 30th January, 

486. Danie, Moors Mappe, Clark's-place, Bishopsgate-street Within, 
London, ‘‘ Improvements in electric clocks and electric batteries.” —Peti- 
tion recorded 23rd February, 1860, 

630, Moses Barton, Josiah SHEPHERD, and Tuomas Evans, Nottingham, 
“Certain improvements in the method of, and apparatus for, supplying 
and heating air, the same to be used as a motive power for marine, loco- 
motive, and stationary engines.”—/’etition recorded 8th March, 1860, 

672. Joze Luis, Welbeck-street, Cavendish-square, London, *‘ A pneumatic 
 — glia communication from Pierre Richarme, Rive de Gier, 

‘rance. 

676. SaLomon Hecnt, Gresham-street, London, “ A new mode of advertising 
on articles of earthenware, pottery, and the like, in general use.” —/etitions 
recorded 14th March, 1860. 

704, James Nixon, St. Peter’s Quay, Newcastle-upon-Tyne, ‘* Improvements 
in the facture of hyposulphite of soda,"—/etition recorded 16th 
March, 1860, 

708. RicuarRp ARCHIBALD Brooman, Fleet-street, London, “‘ Improvements 
in machinery for dressing warp threads.”—A communication from Jean 
Victor Alfred Ruzé, Gaillon, France.” — Petition vecorded 17th March, 1860, 

714. WituiaM Hopeson and Henry Hopeson, Bradford, Yorkshire, ** Im- 
provements in means or apparatus for preparing and spinning fibrous 
substances.” 

716. Tuomas Goupis, Airdrie, Lanarkshire, N.B., ‘‘ Improvements in looms 
for weaving.” 

718. Cuanues Freperick Bre_ereip, Gower-street, London, ‘ Improve- 
ments in the fabrication of plastic materials pressed in moulds for building 
and ornamental purposes, and for statuary.”—Petitions recorded 10th 
March, 1860, 

720. Perceval Moses Parsons, Arthur-street West, London Bridge, London, 
** Improvements in fire-arms, and projectiles to be used therewith.” 

722. Joun Jenkins Coe, Essex-strect, Strand, London, ‘* Improvements in 
chimneys.” 

726, ALEXANDER Suanp, Liverpool, ‘‘ Improvements in preparing or bleach- 
ing coir fibre and coir yarns.”—A communication from Charles Shand, 
Culombo, Ceylon, 

723. Joun Brown, Norwich, Norfolk, ‘‘ Improvements in window-sashes, 
frames, and doors, in order to render them, when closed, air, dust, and 
water-tight.” — Petitions recorded 20th March, 1860, 

729. James Newnouse, Farnworth, near Bolton-le-Moors, Lancashire, 
** Certain improvements in machinery for preparing, spinning, and 
doubling cotton, and other fibrous materials.” 

732. Tuomas Sykes and BenJamin Ciirrorp Sykes, Cleckheaton, and JAMES 
WILtiaM CrossLey, Brighouse, Yorkshire, “ Improvements in apparatus 
for heating water, air, or other fluids, generating and superhcating steam, 
preventing incrustation in steam boilers, and consuming smoke.” 

733. Tuomas Ricuarpsox, New Bridge-street, Newcastie-on-Tyne, “ Im- 
provements in the manufacture of salts of alumina.” 

734, Witttam Spence, Chancery-lane, London, “ eae in sowing 

hi "—A ication from James Willcox, New York, U.S. 

735. Wituiam Epwarp Newton, Chancery-lane, London, “ An improved 
preparation or solution for toning photographic pictures.”—A communi- 
cation from Joseph Chase Rutherford and Benjamin Hinman Steele, Derby 
Line, Orleans, Vermont, U.3. 

736. WILLIAM STEVENSON MacponaLp, Manchester, * Improvements in dye- 
ing or printing woven fabrics of mixed materials.” 

737. ALFRED Vincent Newron, Chancery-lane, London, ‘‘ An improved con- 
struction of bridle.”—A communication from E. Brechy, Colmar, France. 
738. Joun Buackwoop, Banff, N_B., ‘ Improvements in furnace or fire-bars,”” 
739. Joun Davis Puiiiirs, Ghent, Belgium, “ Improvements in steam en- 

gines.”—Petitions recorded 21st March, 1860, 

741. Witi1am Turner, Hockley, Nottingham, *‘A new mode or method 
of making or manufacturing bread and other articles of paste, and in the 
machinery or apparatus employed therein.” 

742. Geornek Crawsuay, Gateshead Ironworks, Durham, “ Improvements in 
the manufacture of iron pulleys for winding from coal pits and otner 
purposes.” 

743. Groner Joun CALvert, York, and CuarLes LLEWELLYN Lieut, Parlia- 
ment-street, Westminster, ‘Improvements in portable buildings and 
structures,” 

744. Joun Smit Beus, Neweastle-upon-Tyne, “ Improvements in steam 
engines and boilers.” 

745. JouN Grainerr, Hand » 
provements in breech-loading fire-arms.” 

747. Daviv Mi.arp, Liverpool, ** Improvements in sewing machines.”—A 
communication from James Rowe, Cincinnati, Ohio, U.S. 

748. Grorex Tosco Perrk, Peak-hill, Sydenham, Kent, ‘‘ Improvements in 
the manufacture of thin sheet lead coated with tin.”—Vetivions recorded 
22nd March, 1860. 

749. Henry Vieurs, Round Hills, Aston, near Birmingham, “Certain im- 
provements in the treatment of paper or cardboard, such paper or card- 
board being used for cards, wrappers, or boxes for exhibiting and holdin 
small articles usually sold on cards or in boxes, also in the form of — | 
boxes and wrappers, and the manner of attaching specimens of contents 
thereto.” 

750. Josern Pickirs Jennines and Farprrick Saruey Storr, Bradford, 
Yorkshire, “* Improvements in singe plates.” 

751. Joun Tayvor, Mark Tayior, and Grorek Tayior, Denton, Lanca- 
shire, *‘ Improvements in the manufacture of hats, or of giving the tinal 
shape to the brims thereof.” 

752, Cuaktes Prater, Charing-cross, London, “ Imp ts in i 
tion, bayonet, and sword belts, and in pouches to be worn therewith.” 

753. Isipone HayeM, jun., Rue Sainte Appoline, Paris, ‘* Certain improve- 
ments in making cravats and stocks —‘ magical cravats.’” 

754. Ricuakp Haragison, Davin Asnwortu, and Jossra Lorn, Burnley, 
Lancashire, ‘* A certain improvement in machinery or apparatus for pre- 
paring, spinning, and twisting cotton and other fibrous substances.” 

755. CHARLES AsHworTH, Fairfield, Lancashire, “Certain improvements in 
power looms for weaving.” 

756. JoeL Watts, Clifden-cottage, Sleaford-street, Battersea Park, Surrey, 
** An improved safety-valve,” Y 

757. Freperick CuristiAN Meyer, Prune-street, Philadelphia, U.S., “ Im- 
provements in machinery for copying ornamental figures and forms, 

758. WiuuiaAM Epwakp Newton, Caancery-lane, London, “ Certain improve- 
ments in looms for weaving.”—A communication from Silas C. Salisbury, 
New York, U.S. ' 

759. BensaMin Cooper, Frome, Somersetshire, ‘‘ Improvements in sizeing and 
drying yarns preparatory to weaving.” 

760. WiLLiaAM Stump Lewis, Moseley-street, Manchester, “Improvements in 
the manufacture of illuminating gas.”—A communication from Professor 
Sanders, Philadelphia, U.S. 

761. SaAMUKL CUNLIF¥E Lister, Manningham, Yorkshire, ‘‘ Improvements in 
carding and preparing machines.”—/etitions recorded 23rd March, 1860. 
764, Henxy Verxon Puysick, North Bank, Regent’s Park, London, “Im- 

provements in electric telegraphs, and apparatus connected therewith. 

765. Hexsert Haywoop, Birmingh “ Tmpro' ts in tb 'y for the 
mavufacture of buttons and other similar «rticles.” 

767. WittaM Epwakp Newron, Chancery-lane, London, “ Improvements in 
calendars for clocks or other timekeepers.”—A communication from Wait 
T. Huntington and Henry Platt, Ithaca, Tomkins County, New York, U.S, 

768. James Ineuis, Glasgow, Lanarkshire, N.B., ‘‘ An improved artificial 
fuel.” 

769, Marc ANTOINE Francois Mennons, Rue de |’Echiquier, Paris, “ An 
improved means of closing or filling metallic joints.” —A communication 
from Frederic Pierre Langenard, Paris. 

771. Epwarp Asrorr, Manchester-street, Manchester-square, London, “ An 
improvement in steering ships and other vessels.” 

773. Joun HENRY Jounsoy, Lincoln’s-iun-fields, London, “ Improvements in 
the production of colours for dyeing or printing.”—A communication from 
the company “ L. et E. Boilley Fréres, Paris. 

774. James Barrett Corry, Queen Camel, Somersetshire, ‘* Improvements 
in the manufacture of gloves.” —Petitions recorded 24th March, 1860. 

777. James KoNnaAuD, Liverpool, “ Improvements in machinery for the spin- 
ning of hemp, flax, Manilla, or other like fibrous materials ‘ 

779. Henry GourLayY and Esknezer Kemp, Dundee, Forfarshire, ‘* Improve- 
ments in steam engines and boilers.” 

781. HiLaRy NicuoLas Nissen, Mark-lane, London, “‘ Improvements in the 
preparation of paper in order to prevent the extraction or alteration of 
writings thereon without detection.” 

783. Joux Henry Jounson, Lincolu’s-inn-fields, London, “ Improvements 
in shaping metals, and in the machinery or apparatus employed therein. 
—A communication from Jean Baptiste Vin, Kue Consulat, Marseilies, 
France. 

735. Epwarp Grexnuim Rensiaw, Little Nelson-street. | London, “A 
machine for cutting or producing from wood certain articles called ma- 
chine lights, or wood spills or lighters, used for lighting pipes and candles 
and other similar pur 8." —f etitions recorded 26th March, 1860. i 

787. CuARLES GILLEsriZ, Manchester, ‘‘ Improvements in bedsieads.”—. 
communication from Samuel Gillespie, New York, U.S. ? 

780. Epwanp PounMan, Halifax, Yorkshire, “ Improvements in those 
musical instruments known as ‘German concertinas.’” 

791. Matrurw Craururp, Kinson Clay Pottery, near Poole, Dorsetshire, 
**[mprovements in blocks or bricks for building pu ps” 

793. James Lanestein, Charing-cross, London, “ Improvements in the 
manufacture of tobacco pipes.” 
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795. Wiuttam Epwarp Newton, Chancery-lane, London, “An improved 
washing machine.”—A communication from L. Witsil, Wilmington, 
DelawarexU.8.—Pétitions recorded 27th March, 1860. 





Inventions protected for Six Months by the Deposit of a Complete 
Specification 


792. Henry Martyn CLARKE, Massachusetts, U.S., ‘A new and useful or 
improved machine for the making and sizeing of pulp used in the manufac- 
ture of paper.”—A communication from Thomas Eustice and Joseph 
Jordan, jun., Hartford, Connecticut, U.S.—Deposited and recorded 27th 
March, 1860. ; : 

832. Ernest SteLzL, Nancy, France, ‘‘Improvements in ornamenting sur- 
faces of glass, wood, plaster, and other materials, and in protecting them 
from the action of fire and moisture.”—Deposited and recorded 31st March, 
1860, 

Patents on which the Stamp Duty of £50 has been Paid. 


922. WinL1AM HARDMAN and James Du@paLk, Farnworth, near Manchester. 
—Dated 3rd April, 1857 

933. Feuix MaRix Baupoutn, Paris.—Dated 3rd April, 1857. 

1053. Richarp ARCHIBALD BrooMAN, Fleet-street, London.—A communica- 
tion.—Dated 14th April, 1857. 

950. Joun Henxy Jounson, Lincoln’s-inn-fields, London.—A communica- 
tion.—Dated 4th April, 1857. 

976. Joun Ropinson, Glossop, Derbyshire.—Dated 7th April, 1857. 

1059. ALFRED VinceNT Newton, Chancer, ‘ane, London.—A communication. 
—Dated 14th April, 1857 

957. Tuomas Meuuine, Rainhill Ironworks, near Prescot, Lancashire.— 
Dated 6th April, 1857. 

961. SamuxL CLaKke, Albany-street, Regent’s Park, Middlesex.—Dated 6th 
April, 1857. 

989. Epmuxp Epwakps and Epwarp Bracuer, Thorneliffe and Chapeltown 
Ironworks, near Sheffield. —Dated 8th April, 1557. 

993. ALyrED Vincent Newton, Chancery-lane, London.—A communication. 
—Dated 8th April, 1857. od 

Patents on which the Stamp Duty of £100 has been Paid. 

880, Francois Feiix Vervit, Lorette, Loire, France.—Dated 12th April, 1853. 

915. JEAN Baptiste MANiquet, Paris.—Dated 14th April, 1853. 

962. Hensy Carr, East Retford, Nottinghamshire.—Dated 21st April, 1853. 

887. GrorGk Exuior and WiLLiaM RussK.t, St. Helen’s, Lancashire.—Dated 
13th April, 1853. 

842. CuristoruER Nicke.s, York-road, Lambeth, Surrey.—Dated 7th April, 
1853 














II, 
852. Georos Hexsert, Summer-hill, Dartford, Kent.—Dated 8th April, 
1853, 


890, JAMES NorLe, Leeds, Yorkshire. —Dated 13th April, 1853. 
804, James Nosié, Leeds, Yorkshire.—Dated Lith April, 1553. 


Notices to Proceed. 

2707. Samugt Mortimer and GeorGe Swarne, Bradford, Yorkshire, “ Im- 
provements in machinery or apparatus for +pinning and doubling wool or 
other fibrous substances.” — Petition recorded 30th November, 1859 

2715. ACHILLE Mercier, Louviers, France, ‘‘A machine for felting the 

~rovings, stubs, and threads or yarns of wool and other fibrous materials.” 

2719. Tuomas SILVER, Vhiladelphia, Pennsylvania, U “Improvements in 
apparatus for governing or regulating the speed of steam and other en- 
gines.”— Petitions recoracd lst December, 1859. 

2728. Joun Moonn, New-road, Woolwich, Kent, ‘‘ An improved damper for 
chimneys and flues.” 

2731. ‘Geonak Faevericx Swiru, Golden-square, London, ‘‘ Improvements 
in smelting and purifying iron and other ores."’"—A communication from 
Robert William Sievier, Hamburgh. 

2734. ALFRED Vincent Newton, Chancery-lane, London, ‘An improved 
mode of treating india-rubber, gutta-percha, and analogous as 









uns, — 


A communication from George Auguste Engelhard and Horace Hollister 
Day, New York, U.S.—Petitions recorded 2nd December, 1859. 
2736. Tuomas HALL, Ancoats-grove, Manchester, ‘‘ Certain improvements in 





the construction of cartridges. 

2745. Evwin Aveustus Cur.ey, Richmond-strect, Saint George’s-road, 
Southwark, Surrey, “Improved mechanical arrangements or contrivances 
for measuring, registering, and regulating the flow of liquids, and likewise 
for measuring and regulating the passage of fluids and vapours.”—Petitions 
recorded 3rd December, 1359. 

2762. WiLtiam Epwakp Newton, Chancery-lane, London, *‘ An improved 
mode of treating gums, such as india-rubber or gutta-percha, for the 
manufacture of various articles.”—A communication from Rudolph Franz 
Heinrich Havemann, New Brunswick, U.8.—/'ctition recorded 6th December, 












1859. 

2771. Rosert Hanuam Couuyer, Alpha-road, St. John’s-wood, Middlesex, 
**A chemical ink-pencil or composition applicable as an instrument or 
means for writing, drawing, and marking.” 

2773. Tuomas Richakos Hakvine, Lecds, Yorkshire, “‘ Improvements in 
combs or heckles for combing, carding, or heckling flax, cotton, silk, or 
other fibrous materials, which are also applicable to raising the nap or pile 
of woollen or other cloths, and in the making of pins or teeth for such 
combs or heckles.” 

2776. Joskru Masport, Sunbnry-terrace, Liverpool-road, London, “ Improve- 
ments in wind-guards for chimneys."-—Petitions recordel 7th December, 


1859. 

2780. Joun ARrRrowsmirn, Bilston, Staffordshire, “ A new or improved 
method of constructing land batteries and gunboats.” 

2781. Joun ARkowsMITH, Bilston, Staffordshire, ‘* Improvements in the manu- 
facture of beams or girders, and in machinery and furnaces used in the 
said manufacture,”’— /’etitions recorded sth December, i859. 

2808. Isaac LowTIAN BELL, Washington Chemical Works, Newcastle-upon- 
Tyne, “ Improvements in the manufacture of the sulphate of magnesia,” 
2300, JouN CuaTreKxton, Highbury-terrace, and WILLol Guy Suitu, Pownall- 
road, Dalston, Middlesex, ‘‘ Improvements in insulating telegraphic con- 
ductors, and in the treatment of gutta-percha,”—/etitions recorded 10th 

December, 1859. 

2831, WittiaM Roptnson, Wembdon, Bridgewater, Somersetshire, ‘‘ Im- 
re in cask-washing machines.”—/ctition recorded 13th December, 
859. 


2835, Winutam CLark, Chancery-lane, London, “ A heating apparatus for 
boots and shoes and other coverings for the feet.’—A communication from 
Messrs, bibet, Léger, and Faury, Boulevart St. Martin, Paris. 

2845. WitLiam Watson, Leeds, Yorkshire, ‘* An improvement in preparing 
indigo for dyeing and other purposes.” 

2848. Groner Lesiiz, Mall, Hammersmith, Middlesex, ‘“ Improvements in 
— casks by means of self-acting apparatus, for closing up the 

oles made in casks, and excluding air from such casks when in an empty 
state.”"—/etitions recorded 14th December, 1859. 

2852. CHARLES Rekves, Birmingham, ‘‘ An improvement or itaprovements 
in breecti-loading fire-arms.”—/etition recorded 15th December, 1859. 

2075. THOMAS STOKES CRessky, Burton-on-Trent, ‘ Improvements in trussing 
casks, and in apparatus employed therein."”—/ctition recorded 29th Decenver, 
1 






106. Tuomas Jonxs Smirii, Plaistow Marshes, Essex, “ An improved ma- 
chine for printing in more than one colour at a time.”—/'etition recorded 
14th January, 1800. 

241. BeNJamin MatriewMAn, jun., Headford-street, Sheffield, Yorkshire, 
“* Improvements in pen and pocket knives, scissors, and every other deserip- 
tion of cutlery.” —/ etition recorded 30th January, 1800, 

209. Groner ARTHUR Bippkw, Ipswich, “Improvements in projectiles.”— 
Petition recorded 4th February, 1860. 

333. Wittiam Wain, Copenhagen, Denmark, “ Improvements in stexm en- 
gines, and in apparatus for superheating steam.”—Petition recoraed Sth 
February, 1860. 

490, Joun Borromiry, Laister Dyke, near Bradford, Yorkshire, ‘* Improve- 
ments in means or apparatus used in spinning fibrous substances.”—/'eti- 
tion recorded 23rd February, 1860. 

624. AxtuuR Paget, Loughborough, Leicestershire, ‘* Improvements in 
knitting machinery "—Pelition recorded Tth March, 1860 

631. Groner Heykxy Birkesck, Southampton-buildings, Chancery-lane, 
London, *‘ Improvements in floating docks."—A communication from 
William Wain, Copenhagen, Denmark.—/etition recorded 8th March, 1860 

702, Wittiam Woop, Monkhill, near Pontefract, Yorkshire, ‘* Improvements 
in the manufacture of fibrous yarns and fab. ics of cotton, flax, wool, or 
other material.”— Petition recorded Wt March, 1860, 

707. Epwarp Corps, Witttam Corps, and WILLIAM Grorok Warp, New 
Basford, near Nottingham, “Improvements in the manufacture of fabrics 
in lace machinery, and in the means or apparatus employed therein.” 

712. Tuomas Kicharpson, Neweastle-on-Tyne, and MANNING PRENTICE, 
Stowmarket, “‘ Improvements in the manufacture of hydrated oxides and 
salts of iron and salts of the fixed alkalies.” —/etitions recorded 17th Mareh, 








1860. 
731. Jane Ann Hensent, Guildford, Surrey, ‘‘ Manufacturing of oxychloride 
of lead.”—A communication from Ludwig Brumleu, New York, U.8.— 


Petition recorded 21st March, 1860, 

792. HENRY MARTYN CLARKE, Massachusetts, U.S., ‘‘A new and useful or 
improved machine for the making and sizeing of pulp used in the manufac- 
ture of paper.”—A communication from Thomas Eustice and Joseph 
— jun., Hartford, Connecticut, U.S.—/etition recurded 27th March, 
1s¢ 


832. Exnest Stenzit, Navey, France, “Improvements in ornamenting sur- 
faces of glass, wood, plaster, and other materials, and in protecting them 
from the action of fire and moisture.” — Petition recorded 3let Merch, 1800, 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 





of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 


List of Specifications published during the week ending 
- oth April, 1860. 

1990, 5d. ; 1992, 3d. ; 1993, 5d. ; 1994, 
5d. ; 1999, 1ld.; 2000, 3d.; 2001, 4d. ; 
2002, 3d. ; 2003, 6d. ; 2004, 3d. ; , Gd. ; 2006, 3d. ; 2007, 3d. ; 2008, 3d. ; 
2009, 9d. ; 2010, 3d. ; 2011, 3d, ; 2012, 10d. ; 2013, 3d. ; 2014, 3d ; 2015, 2s. 4d. ; 
2017, 10d. ; 2019, 6d. ; 2020, 3d. ; 2021, 10d.; 2023, 3d. ; 2024, 4d ; 2025, 3d. ; 
2026, 3d. ; 2027, 3d.; 2028, 7d. ; 2029, 10d. ; 2030, 1s. 5d. 


1980, 4d. ; 1984, 1s. 4d. ; 1989, 3d. ; 








*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Sc. 


2191. K. Da.ton, Sale, Cheshire, “ Governors.”—Dated 28th September, 





1859. 

This invention consists in a novel application and adaptation of any of the 
known forms of escapement, such as the pendulum, or the balance-wheel, 
such escapement being actuated by a coiled spring contained in a barrel 
having spiral grooves on the outer periphery, in which work pins or friction 
rollers attached to a second cylinder or frame, which is free to traverse the 
outside of the spring barrel by sliding on a shaft with which it turns 
driven by the engine, such shaft passing through the spring barrel, and 
constantly winding up the spring, so that, as the spring barrel cannot vary 
in speed, the second cylinder or frame, partaking of any increased or 
diminished movement of the engine, is caused to side on the shaft by the 
pins moving in the spiral grooves on the spring barrel, and may be caused 
to act on the ‘*throttle-valve,” through any combination of levers and con- 
necting-rods.—Not proceeded with. 

2192. W. J. Dornine, Manchester, “ Traction engines.”—Dated 28th Sep- 
tember. 1859. 

This invention consists, First, in supporting or building the moving 
power—that is, the cylinders and mechanism connected therewith—upon 
an iron framework, either above or below, entirely independent from the 
boiler. Secondly, the invention consists in mounting or balancing the 
boiler upon a pivot-shaft or axle, placed about midway between its ends, 
upon which the boiler may be moved so as to be enabled to give a certain 
inclination thereto, that the boiler may assume a horizontal position when 
the engine is ascending or descending inclined surfaces. The said axle or 
bearing is made hollow, and the steam is supplied through it to the engines. 
A Third part of the invention consists in a novel method of raising or 
lowering the ends of the boiler, which is effected by means of screws in 
ecomnection with, and actuated by, the power of the engine through an 
arrangement of wheels and clutch-box gearing. The axie of the traction 
wheel, in connection with the shaft of the gearing above, may be supplied 
with springs, and the engine may also be arranged on the above principle 
without any gearing. The traction wheels, when worked by intermediate 
gearing, may be arranged to work both single and double gear from both 
sides, or from one side independent of the other.—Not proceeded with 
. G. G. Page, Whitehall, London, and C, LUNGLEY, Deptford, Kent, 
“ Gangways or step-ladders,”—Dated 29th September, 1859. 

This invention consists in so constructing the treads or steps that they 
may always maintain their horizontal position, whatever be the angle at 
which the step-laddcr may be placed, This object is effected by attaching 
to each end of each tread or step, either at the centre or otherwise of its 
width, a pivot working in a bush or socket, upon which the tread or step is 
supported, and round which it turns freely. Also in attaching to each 
tread or step a lever or arm, which is connected by a pin or stud to a rod, 
bar, chain, or rope, extending the whole length of the ladder occupied by 
the steps, and to which every tread or step is attached. One end of the 
rod, bar, chain, or rope is jointed, or similarly attached to the fixed part of 
the framing from which the step-ladder is suspended, or to which it is 
otherwise united. By means of this rod, chain, or rope, the whole of the 
treads or steps are moved simultaneously in the manner of a parallel ruler, 
The same object may be attained by attaching two rods, bars, ropes, or 
chains to the treads or steps by pins or studs, iy the manner of a Venetian 
blind, 

2208. A. W. Wituiamson, University College, and L. PERKINS, Francia-stvect, 
Gray's-inn-road, London, ** Sieam boilers.” —Dated 29th September, 1859, 

In steam boilers constructed according to this invention the water is con- 
tained entirely in welded wrought or drawn tubes, and these are principally 
arranged in a nearly herizontal position. The lower tubes serve as fire-bars, 
and for this purpose they are arranged side by side with a suitable distance 
between them for the passage of air to the fuel; this distance may be ob- 
tained by drawing down the centre portions of the tubes smaller than the 
ends, The walls of the furnace on each side of the fire-bars are formed by 
placing a number of horizontal tubes one above another, and in close con- 
tact the one with the other, and the top of the furnace is formed of tubes 
arranged side by side in a manner similar to the fire-bars, but close to- 
gether in place of with spaces between them. Over the top of the furnace 
a flue is formed which is also enclosed on the top and two sides by tubes 
arranged in a similar manner to those which form the top and two sides 
of the furnace, and the smoke and heated products of combustion 
from the furnace are caused to traverse this flue before they escape into the 
chimney. In order to provide for the escape of the steam generated in 
these tubes, they are connected together by other tubes of smaller size, 
which by preference are screwed at their ends and enter tapped holes in 
the larger tubes, These connecting tubes are also by preference arranged 
in a diagonal position; thus the fire-bar tubes are connected by diagonal 
connecting tubes with the tubes forming the walls of the furnace, and these 
again by other diagonal tubes with the tubes forming the top of the furnace ; 
in a similar manner these latter are connected with the tubes of the side 
walls of the flue ; and, lastly, the steam is led to the tubes forming the top 
of the flue, from which it is taken away for use by small pipes connected 
with each of these tubes and leading into the main steam pipe. The feed- 
water may be introduced into the tubes forming the fire-bars by means of 
small tubes, one in connection with each of them, and which at their other 
ends communicate with the main feed-pipe. Two or more flues may be 
formed in the manner above described. 

2213. W. Hartiry, Bury, Lancashire, ‘* Steain-engines."—Dated 30th Sep- 
tember, 1859. 

This invention consists, First, in an improved combination of eccentrics 
or cranks for working the valves for admitting and cutting off steam ; also 
in connecting the eccentrics or cranks to the governor so that the cut-off 
can be regulated according to the speed of the engine. The Second part of 
the invention consists in adapting and working slide-valves by machinery 
similar to that used in working Cornish valves. For this purpose a smail 
piston is connected to the valve-rod or valve, which piston works within a 
cylinder, and is acted upon by the steam in the side pipes, and opens or 
closes the valve after it has been moved by the tappet or other suitable 
mechanism. 

2614. J. Winicock, Chancery-lane, London, ‘Construction and arrangement 
of the boiler and working parts of steam Jire-engines.”—A communication. 
—Dated i9th November, 1359. 

This invention caunot be described without reference to the drawings.— 
Complete specyication 





























CLAss 2.—TRANSPORT. 
including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 

ness, §c. 

2215. T. BuckuaM, Gloucester, ‘* Switches.""—Dated 80th September, 1859. 

This invention consists in a novel mode of uniting the end of the tongue 
or moving rail of railway switches to the abutting rail of the line by a 
system of hinges or jointed fish-plates, instead of by a pin passing through 
the rail and chair as heretotore.—Not proceeded with. 

2216. J. O. Smiru, Warwick-court, Gray's-inn, Lomdon, ** Perambulators.”— 
Dated 30th September, 1359. 

This invention consists in arranging the body of the perambulator so that 
the upper part of the back (from its junction with the seat) aud the board 
which is usually placed at right angles with the seat, and between the front 
part thereof and the bottom of the body (and which board the inventor calls 
the leg-board), shall respectively work in hinges connecting the same 
respectively with the hinder and fore parts of the seat, the back and leg- 
board being themselves connected together by rods, or by some other 
simple contrivance (working underneath the seat), so that the back may be 
drawn down and the leg-board rise up simuitaneously. In this 
resting-place may be formed for the occupant. And with perambulators 
which carry two occupants (usually called double perambulators), he 
divides the back and the leg-board respectively into two portions, so as to 
work separately, in order that one occupant may be recliniug and the other 
sitting (if desired) at the same time.—Not proceeded with. 

2217. B. Arkinson, Rainham, Essex, ‘* Railway brakes.”"—Dated 30th Septem- 
ber, 1859. 
The patentee claims, First, the application and use of a saddle-plate, as a 








means for actuating the brakes of ae carriages. Secondly, the form 
and application of a'nut to be used in combination with the axle of the car- 
riage, or with a subsidiary axle, driven by the axle of the carriage, so adapted 
as to produce a motion which, when communicated through the other axle, 
will act upon the brakes of railway carriages. Thirdly, the application of a 
scroll-plate, for the purpose of throwing the aforesaid nut into and out of 
action, when — to the purpose herewithin mentioned. Fourthly, the 
combination of the aforesaid saddle-plate with the said nut and scroll-plate, 
or either of them, to be used as an apparatus to actuate the brakes of rail- 
way carriages, in and through the action of the axle of the said carriage, for 
the purpose of enabling the momentum within the said carriage to be made 
use of as a constraining power to stop the motion of the carriage. Fifthly, 
the use and application of electro-magnetic power, for the purpose of throw- 
ing the apparatus into action. Sixthly, the application and use of mecha- 
nical power by any well-known combination and device, for the purpose of 
effecting the same object. 

2220. W. CLARK, Chancery-lane, London, “ Railway signal apparatus.”—. 

communication.—Dated 30th September, 1859. 

This invention cannot be described without reference to the drawings. 

2223. H. W. E. Cocurane, Osnaburgh-terrace, “‘ Chairs and apparatus for 
receiving and securing the ends of the rails of railways.”—Dated 30th Sep- 
tember, 1859. 

In constructing chairs according to this invention the inner surface of 
one of the jaws of each chair is made to fit one side of the rails, and the 
inner surface of the other jaw is made with a horizontal groove, and two 
vertical grooves, and there is a suitable space between this jaw (which it is 
preferred should be upright) and the surface of the rail to admit of a plate 
being slid down between the jaw and the side of the rail, such plate having 
thereon two ribs or projections suitable for entering the vertical grooves in 
the inner surface of the jaw. Or the grooves and ribs or projections may 
be reversed by having the ribs or projections on the jaw, and the grooves 
in the plate. The horizontal groove is to receive a wedge or key to force 
up the plate to the side of the rail. The above arrangement or construction 
is peculiarly suitable to be used with apparatus such as is described in the 
specification of a former patent granted to the present patentee, and dated 
the 14th November, 1846, No. 2681, for holding the ends of rails of railways 
together by projections on a connecting plate or instrument entering into 
holes in the ends of two rails, and when using such mode of holding the 
ends of two rails together the back of the connecting instrument is formed 
with vertical grooves or ribs, and corresponding ribs or grooves are formed 
in the plate above mentioned, by which means the rails and all parts will be 
securely held to the chair. When such or other mode of connecting the 
ends of two rails together is not used in conjunction with the present in- 
vention, other means of filling up the hollow of the rails is to be resorted to. 
In some cases, particularly if it is required to use old chairs, the vertical 
and horizontal grooves and ribs are dispensed with, and the outer surface 
of the plate is formed with projections which come on either side of the 
jaws of the chair, and prevent the plate moving laterally, and a wedge or 
key is used between the plate and the holding apparatus made according to 
the former patent, or between the plate and the chair. When an instru- 
ment such as above expressed is not used at the joint of two rails, then the 
apparatus, and means above described, may be used simply for making a 
good holding of the ends of two rails in a joint chair, and the rails may be 
prevented moving endways by having holes or recesses in them, and pins 
or instruments may be introduced or applied near or in intermediate chairs, 
2224. W. V. Epwarns, Swindon, Wiltshire, * Construction of ways of apparatus 

to ficilitate the conveyance of mails; goods, und passengers.”—Dated 30th 
September, 1859. 

For these purposes a tunnel or enclosed passage is constructed, with iron 
plates laid underneath or on the soil between distant places, with arrange- 
ments for stopping at the terminal and at intermediate stations to deliver 
and take mails, goods, and passengers, At the lower part of such tunnel 
or enclosed way two parallel rails or trams are formed, by preference, in 
longitudinal grooves or recesses, or the rails or trams may be dispensed with, 
The carriayes which run in this tunnel or enclosed way have each four 
wheels, two before and two behind. The body of the carriage is supported 
by suitable projections at the fore and hinder parts, and such projections 
receive the bearmgs or brasses of the axles, which are applied at their ends, 
Each wheel is fixed to a short axle, the inner end of which is received 
into, and is supported by, a central bearing, so that the wheels may run 
independently of each other, which will facilitate the passage of the 
carriages round curves, The interior of each carriage is to be arranged 
according to the purpose for which it is to be used, whether for the carriage 
of mails, parcels, goods, or passengers. The form of the body of each 
carriage is, by preference, to correspond with the transverse section of the 
tunnel or closed way, but of less sectional area, in order that the carriages 
may be perfectly free from contact with the interior cf the tunnel or covered 
way. At the terminal and other stations arrangements are made for a 
carriage or a train of carriages to be brought to rest by means of valves, 
which are caused to descend and close a given section or length of the 
tunnel or enclosed way, and passages are opened to admit air into such 
closed section, in order that the atmosphere therein may be of the ordinary 
density, while the section thus closed admits of the tunnel or closed way 
being exhausted in advance of the carriage or carriages. A piston or pistons 
are applied in advance of, or behind, the carriage or train of carriages, and 
the way or tunnel is kept partially exhausted in advance of the carriages 
when they are required to be in motion. To prevent the friction of the 
atmosphere through any inconvenient length of the tunnel or closed way, 
vaves are placed at suitable distances; such valves may be either self- 
acting, or may be made to open by manual labour, so as to admit air into 
the tunnel or closed way in the rear of each train immediately on its passing 
the valve.—Not proceeded with. 

2226. W. PARKIN, Shejield, and J. Bates, Hyde, Cheshire, ‘* Wedges for 
railway chairs.” —Dated Ist October, 1859. 

In carrying out this invention the patentees make the wedges of cast-iron, 
or other slightly elastic metal, and form each wedge with a slit or slot 
lengthwise, extending from one end to nearly the other, in order to allow 
the wedge to expand and contract. The slit or slot is formed to admit of a 
nut, the bolt of which passes through a hole in the outer side of the wedge, 
so that, when the latter is inserted between the rail and the side of the 
chair, the nut can be placed in the slit or slot, and the bolt passed through 
the hole, and afterwards screwed up, so as to enlarge or expand the wedge 
to any required tightness, thus securing it in the first instance, and after- 
wards tightening it, as it may give way or become loose by wear and tear. 
They also, when desired, expand a slotted metal wedge by driving a pin or 
key between the sides of the slot, and thereby force the outer sides of the 
wedge against the rail and chair, 


Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manujacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2. J. J. Siewer, Baring-street, New North-road, London, ‘* Power-looms.” 








—A communication.—Dated 6th September, 1859. 

This invention relates to a new arrangement, applicable to the different 
kinds of power-looms, by which the loom is worked at any desired speed, 
and consists of a most simple and practicable contrivance which causes the 
shuttle to stop and keep fast in the shuttle-box on one side, whereby the 
same is prevented from recoiling, and to release the same again therefrom 
before the stroke is being made, in order to give it a passage without any 
hindrance to the shuttle-box on the other side, where the same is stopped 
and again released as before.—Complete specification. 


2154. E. B. Dimock and J. H. Baker, Ware House Point, Hartford, Con- 
necticut, U.S., ** A new and useful improvement in mechanism or appa- 
ratus for drying woollen or other cloths.” — A communication.—Dated 21st 
September, 1359. 

This invention cannot be described without reference to the drawings.— 
Com plete specication. 

2207. C. DupLoms, Rue de Rivoli, Paris, “ Presses for pressing or finishing 
textile fabrics.” —Dated 29th September, 1859. 

These improvements relate to screw, hydraulic, or other presses for 
pressing or finishing textile fabrics, such, for instance, as woollen cloth or 
other woven goods, and they consist in having the said presses entirely 
closed up by suitable hollow side-pieces, in such manner that the press 
resembles a box closed as air-tight as possible on all sides ; either the top 
or the bottom of the box is movable, and is allowed to glide in the frame 
formed by the slide-pieces ior transmitting the pressure exerted on this top 
or bottom to the fabrics piled up thereon in the interior of the press, one 0 
the sides of which forms a door for introducing the fabrics in the press, OF 
withdrawing them therefrom. ‘The sides, bottom, and top of the press, OF 
part of them, are made hollow, so as to form air-tight jackets for allowing 
steam or hot air to circulate therein, for which purpose the same are pro- 
vided with proper inict and outlet pipes and stop-cock. These presses may 
be constructed of any suitable form, and they may be acted upon either at 
the top or at the bottom by « screw, hydraulic, or other pressure ; the 
fabrics may be piled up in the interior of the press in the ordinary manner, 
and the sheets of glazed paper interposed between the folds, as were required 
hitherto for suitably disseminating the heat through the entire package, 
may be dispensed with. A thermometer communicating with the inside of 
the press may be made use of for indicating the heat in the press. 

2209. W. Kempr, Leeds, ‘* Machinery for raising the pile of woollen and other 
cloths.” —Dated 29th Ssptember, 1309. . 

Heretofore, in such descriptions of machinery, the relation between the 
movement of the cloth and the raising cylinder has been constant. Now, 
this invention consists in arranging raising machines in such manner thes 
the speed of the cloth in respect to that of the raising cylinder, or the spree 
of the raising cylinder to that of the cloth, may be varied from time to ume 
as the quality of the cloth or the state of the finish thereof may require. 
For these purposes the patentee prefers to drive the raising ee 
means of a disc and friction-roller or pulley, in such manner that by 
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friction-pulley or roller being moved to or from the centre of the disc, the 
desired variation of speed may be obtained ; in such case the motion to the 
cloth-rollers is retained as heretofore ; but this may be varied, as may also 
be the case in regard to giving motion to the raising cylinder, so long as the | 
power of varying the relation of the speed between the raising cylinder and 
that of the cloth be retained. 

2232. L. Newton, Oldham, and J. GREAVES, Staleybridge, ‘‘ Cop-tubes or 

spools.”’—Dated 1st October, 1859. 

This invention consists, First, in making cop-tubes with a small head, also 
hollow, or of the trumpetshape, also cylindrical with bevelled ends, such tubes 
being formed of wood, india-rubber with suitable compounds, gutta-percha 
and its compounds, resin and suitable compounds, and of other similar mate- 
rials combining toughness with small specific gravity ; and this part of the in- 
vention further consists in making cop-tubes formed of such materials as above 
referred to with grooves or steps in their surfaces, so as to give hold for the 
thread to prevent it from slipping from them. Secondly, the invention 
consists in the application of a certain arrangement of self-acting or partly 
self-acting mechanism for making cop-tubes, and also spools of similar 
shape, from materials capable of being cut by turning and boring of like 
nature to those materials before referred to.—Not proceeded with. 

2233. Z. Brivertt, Pilcher-gate, Nottingham, ‘‘ Manufacturing Shetland 
or other falls jrom the stocking-frame.”—Dated 1st October, 1859. 

Hitherto Shetland or other falls manufactured from the stocking-frame 
have all been produced of self-colours. This invention consists, in part, in 
introducing different colours so as to form stripes or other devices.—Not 
proceeded with, 

2993. W. E. Newton, Chancery-lane, London, ‘‘ Spinning machinery.” —A 
communication.—Dated 30th December, 1859. 

This invention cannot be described without reference to the drawings.— 

Complete specification. 


Ciass 4.—AGRICULTURE.—Noner. 


Ciass 6.—BUILDING.—NOoNE. 





Ciass 6.—FIRE-ARMS.—NongE. 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 

2195. W. HH. Puiwiups, Nunhead, Peckham, Surrey, ‘ Apparatus for 

generating and regulating heat, applicable te culinary and other pur- 


poses.” —Dated 28th September, 1859. ; 
This invention cannot be described without reference to the drawings. 





Crass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


2189. W. Mautsy, De Crespigny-park, Camberwell, Surrey, ** Producing starch- 
mm.” —Dated 28th September, 1859. 

The inventor takes rice, or any other similar product containing a large 
amount of starch, and mixes this with about an equal amount of water 
slightly acidulated with nitric acid ,; this mass he allows to remain until the 
liquor is almost absorbed, and also until he finds that the rice or other pro- 
duct, as the case may be, will grind or pulverise easily. If need be, he dries 
it slowly by means of heat applied at a low equable temperature, The pro 
duct, which is starch-gum, may now be ground up, or otherwise treated 
according to the application which is to be made of it.—Not proceeded with. 
2200. P. RoBerTsoN, Sun-court, Cornhill, London, “* Manuye.”—Dated 28th 

September, 1859. ; 

The patentee takes yeast, after the ale, porter, or beer, is extracted by 
centrifugal force or otherwise, and mixes it with gypsum (sulphate of lime) 
and a phosphate of lime. He prefers using bi-phosphate of lime, one-half in 
the soluble state, and the other half insoluble; but other phosphate of 
lime may be employed. He, also, in some cases, substitutes for gypsum other 
substances containing lime, Also he, in some cases, combines with the 
above preparation the dregs of distilleries, the hops after having been used 
in brewing, and the grains remaining after brewing and distilling. He also 
occasionally adds foreign guano. In order to improve certain descriptions 
of foreign and other guano he mixes them with yeast. 

2210, R. OXLAND, Plymouth, “ Treatment of saccharine matters.”—Dated 29th 
September, 1859. as 

This invention consists in the employment of sulphurous acid as a bleach- 
ing agent, either alone, or in aid of the decolorising power of animal char- 
coal. For this purpose the patentee mixes gaseous or liquid sulphurous 
acid with the saccharine solution at from 25 deg. to 35 deg. Beaumé, and 
then evaporates it in the usual manner, to the desired strength. The pro- 
cess is more especially applicable to solutions such as those of treacle or 

atent syrup, which are not required to be converted into the crystalline 
orm, although, with care, it may be advantageously employed in the treat- 
ment of solutions of sugar intended for crystallisation. 
2214. E. Sonnenorn, Liidge, Westphalia, Prussia, “An improvement in the 
manufacture of cement.” —Dated 30th Septenrber, 1859. 

The patentee claims the employment of sal ammoniac in manufacturing or 
improving cement. 

2218. W. H. BuckLAnD, Glamorgan, ‘‘ Preparation of peat.”—Dated 30th 
September, 1859. 

The object of this invention is to treat peat so as to prepare a material 
that will be suitable for conversion into charcoal, or for moulding into 
bricks, or cakes, or other suitable forms to be used as fuel, or into various 
forms which may be converted into a variety of articles both useful and 
ornamental, The present invention relates to improvements upon an 
invention for which the present patentee obtained letters patent bearing 
date the 26th July, 1859, and consists in sq ing out the d } i 
matter from the undecomposed fibres, by placing the mass of peat in a 
vessel, chamber, or receptacle, provided with perforated sides, and by apply- 
ing pressure to the mass, causing the decomposed peat to ooze or pass out 
of the holes, leaving the undecomposed part behind. In order to separate 
the decomposed vegetable matter from the undecomposed fibres by this 
method the patentee takes peat fresh from the bog, and places it in the 
hopper of a vessel of convenient size, and provided with a stirring tool, 
whereby it is forced forward in a conical-shaped vessel or chamber provided 
with perforated sides, and, if considered necessary, with a perforated 
hottom. The sides and bottom of this conical-shaped vessel or chamber— 
which may be called the straining chamber or vessel—may be constructed 
either of perforated metal or of wire gauze, or other openwork which will 
admit of the substance being squeezed out through the perforations or 
small openings, while the fibrous portions are retained or passed through a 
larger opening conveniently provided for that purpose at or near the 
centre of the vessel. In order to force the material or peat through the 
strainer, a vertical stirrer, provided with horizontal inclined arms like the 
stirrer of a pug-mill, or a screw with a conical thread, is mounted in the 
strainer, and is actuated by means of suitable gearing, so as to force the 
mass gradually downwards in the straining or separating vessel. 


2230. J. BAvGHAN, Pimlico, ‘ Soap.”—Dated 1st October, 1859. 

_ This invention consists in adding to the usual saponified mass propor- 
tionate quantities of pulp, made from certain animal, vegetable, and other 
substances—namely, 10 quarts of milk, 8 ewt. of water, 20 Ib. of soda, and 
either 4 cwt. of rice, 6 cwt. of horse-chesnuts, 6 cwt. of potatoes, or 11 cwt, 
of refuse cod-fish, sprats, or plaice, to which, when disinfecting soap is to be 
produced, half a pound of chloride of zinc or chloride of lime should be 
added.— Not proceeded with. 

2731. G. F. Smirn, Golden-square, Lowlon, “ Smelting and purifying iron and 
other ores.” —A communication.—Duted 2nd Decvmlx r, 135, 

This invention consists in causing or assisting a current of air necessary 
for the reduction of the ore in the furnace by partially exhausting the air 
and gases as produced by the combustion of the carbon or the reduction of 
the ores.—Complete specification. 








Cass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2204. T. ALLAN, Adelphi-terrace, Westminster, “ Applying edectricity fe 
telegraphic purposes.” — Dated 29th September, 1859." ine vase 
This invention is based upon, and is a further carrying out of, patents 
dated, 16th November, 185), No. 13,352, and 24th June, 1852, No. 14,190, and 
consists in an improved arrangement applicable to the step-by-step motion, 
and otherwise suitable for a distant pole-changer. The patentee forms his 
compound or many-poled electro-magnet with eight poles, having the 
surfaces of the poles extended, and the permanent magnet with eight poles, 
likewise working horizontally, as before, but with the poles placed between 
each pair of the poles of the compound electro-magnet, and thus producing 
4 more direct action of the attractive forces. And in lieu of the double | 
escapement wheels he uses but one. An arm extended from the arbor of | 
the oscillating permanent magnet, works in a slot in an upright beam, 
hinged and free to move at its lower end with one escapement wheel placed 
vertically, and pivotted on its upper end, so that, as the permanent magnet 
is made to oscillate to and fro by the action of the current on the polarities | 


of the electro-magnet, it causes the arm (or one of the poles extended 
moving in the slot, and also the beam, to do so likewise, and thus the whee 
that is free to rotate is moved from side to side, and so coming in contact 
with stationary pallets is caused to move round one tooth at each oscillation 
to and fro, and to cause the pointer or index hand on the dial to move 
round from letter to letter. In the next arrangement the extended arm 
(either fixed to the arbor or an extension of one of the magnet poles), 
instead of working in a slot, has its extremity made sufficiently large to 
admit of a pivot hole being drilled in it to receive a pivot; into this is 
placed the pivot end of the arbor of the escapement wheel, and thus the 
upright beam before described is dispensed with. In this arrangement he 
prefers a single straight magnet ; and to cause it to move to and fro as 
required, he places in its vicinity, and in a line with its length, a double- 
poled electro-magnet, so that the north poles and south poles will be 
arranged face to face, and in parallel lines with the permanent magnet 
placed between them, so as to attract and repel either pole of the permanent 
magnet according as the polarity of the electro-magnet is alternated by any 
of the various means in use for that purpose ; this arrangement is adopted 
so that the permanent magnet may be in the most efficacious positions of 
magnetic influence. When used as a distant pole-changer, the arm in these 
previous and previously patented arrangements is caused to make contact 
alternately with two studs, or upright pieces of metal tipped with gold or 
platinum, each respectively connected with the in-going wires of two electro- 
magnets, and (local batteries) so placed with the faces of their poles 
opposite each other, and at a short distance to allow of a small keeper or 
piece of soft iron on an arbor to oscillate freely between them, and to be 
attracted by either alternately, in accordance with the action of the pole- 
changer, the motion of which is necessarily to and fro, in accordance 
with the nature of the induced currents as applied and derived 
from a closed magnetic circle, as described in the specification of 
the patent of 24th of June, 1852, No. 14,190. The effect of these 
currents being only momentary, and not sustained, marks similar 
to those now used cannot be recorded on the slip of paper used for that 
purpose, but merely dots, so that the letters of the alphabet are denoted by 
somany dots denoting figures, and such combinations of figures indicating 
letters, as described in the specification of the patent of 16th of November, 
1850, No. 13,352. The dots in this instance are produced by two small 
stamps jointed to the end of a transverse beam placed on the arbor which 
oscillates to and fro as the keeper is attracted alternately by the electro- 
magnet. The slip of paper passes underneath the stamps by means of clock- 
work, in the usual way, and receives the dots in passing. He has further 
invented another mode of causing a distant local contact maker or relay to 
be acted on by either induced or voltaic electricity, as may be required. In 
this case he uses a many-poled magnet, with a keeper of soft iron acting 
direct on the surface of the magnet, and within a very short range, The 
keeper is placed on a spindle which works perpendicularly through a bridge 
above, and the base of the magnet beneath, or balanced on an arbor, This 
latter arrangement, from its steadiness, and not being likely to act of itself 
from any shaking or jolting, is peculiarly applicable for an electrical com- 
munication through a train when in motion, and by means of which an 
electro-magnetic apparatus on the engine to signalise to the eye and ear 
simultaneously can be put into action, This apparatus, arranged with the 
usual clockwork for the purpose, forms a very simple recording telegraph 
instrument, but, where required for extended or great distances, it should 
be arranged for a short cir:uit, and worked by itself arranged as a relay, 
whereby great power and certainty of action can be acquired, so as to punch 
holes in the strip of paper, and make very distinct marks or records, and 
which are applicable for the re-transmission of a message, or may be used for 
the composition thereof in the first instance. The pole-changer for working 
such recording telegraphs or relays is formed similarly to that described in 
the specification of the patent of the 1/th of November, 1850, No. 18,352, but 
placed vertically, and supplied with a series of spokes, the rounded front of 
the case having a slot therein through which five of the spokes appear. On 
the 'sides of the case, in juxtaposition to the spokes, the figures 1 to 5 
are placed, and the mode of working is by pumping down, as it were, that 
spoke opposite to the figure required, which is recorded by the receiving 
instrument as so many dots, and when punched they appear strung together 
into one long slot. The next improvement is a composing machine, and 
consists of a mode of punching or perforating strips of paper for the trans- 
mission of signals in a recording or printing telegraph, This he 
accomplishes in two ways:—First, by a series of many-poled electro- 
magnets, with the keepers acting direct on the surface, as last described, 
and placed so that by the depression of keys, and making contact with one 
or more of the electro-magnets, the desired number of the electro-magnets 
will be acted on, and the required punches depressed, so as to form letters in 
accordance with a code previously arranged. Secondly, by the required 
number of keys corresponding to the letters in the alphabet acting upon 
levers which operate upon one or more transverse levers connected with a 
series of punches, which are thus caused to be depressed, one or more 
simultaneously, so as to produce perforated holes in the order and 
arrangement required to indicate the letters of the alphabet, in 
accordance with a pre-arranged code of signals. The slips so perforated 
are then to be inserted into the transmitting apparatus of a record- 
ing arrangement of telegraphing. The next improvement consists in 
utilising the powerfully intensive effects produced from the closed 
magnetic induction coils, as described in the specification of the patent of 
the 24th of June, 1852, No. 14,190, which cannot be effectively or availably 
worked without an apparatus for reversing the primary current, as de- 
scribed in the specification of the patent of the 16th of November, 1850, 
No. 13,352, or on the principle thereof, and thus forming a speedy and 
certain instrument for long ocean circuits. The brake is caused to rotate 
by a step-by-step motion, actuated by a lever, where each movement of the 
lever acting on the reversing brake creates through the primary circuit an 
alternately reverse current, and, consequently, a change in the polarities of 
the closed magnetic induction coil, and thus causes an electrical impulse to 
be transmitted through the line circuit, and by a suitable arrangement at 
the receiving station to mark a dot on the paper, and so by the number of 
dots transmitted, with suitable —_ an alphabet indicated by figures for 
letters, as described in the specification of the patent of the 16th of 
November, 1850, No. 13352, can be recorded by the receiving instrument, 
The reversing brake is constructed so that the points of contact shall be of 
large surface, and the contact made by a wheel rotating transversely to the 
reversing sections of the brake, in order to produce friction, and thus keep 
the surfaces of contact always clear during the working of the instruments. 
Attached to this brake is a rotating drum on a traversing rack, and to the 
lever movable pointers, which, by the motion of the lever, are brought into 
contact with the rotating drum, on which is placed a sheet of manifold, so 
that the fac-simile of what is transmitted through the line circuit is recorded 
on the drum of the transmitting apparatus. The receiving or recording 
apparatus on long circuits will be worked by a local battery, put into action 
by means of a relay, which is so constructed that the break in the local 
circuit will not take place at the same point where contact is made, thus 
ensuring certainty of action, under all circumstances, while the instruments 
are being worked. 


Ciass 10,—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 


2072. M. A. F. Mennons, Rue de U'Eclaquier, Parw, “ Pision packing.” — 
A communication.—Dated 12th September, 1859. 

The packings generally employed in the pistons of pumps, and other 
hydraulic or analogous apparatus, are subject to the disadvantage of 
exercising a continuous pressure in the calibre of the cylinders in which they 
work, thus giving rise to a considerable amount of wear and tear, and to a 
needless expenditure of force. The object of this invention is to obviate 
this disadvantage by an improved arrangement of packing, the pressure of 
which is exerted on the outer circumference of the piston (imstead of on the 
inner cire imference of the cylinder) and only during the stroke by which 
the vacuum is produced, the return or waste stroke being free from friction, 
In other words, the action is only exercised when indispensable to the work- 
ing of the apparatus, and is suspended when no longer of use.—Complete 
specification. 

2073. M. A. F. Mennons, Rue de U' Echiquier. Paris, “* Hydraulie pumps.” — 
A communication.—Dated 12th September, 1359. 

The main feature of this invention is the formation of an air reservoir in 
the upper part of hydraulic pump bodies, by means of which arrangement a 
double compression is obtained, and a continuous jet produced —Complete 
specification, 


















2173. J. Orin, Tremar, Cornwall, “ Charging holes in blasting operations.” — 
Dated 2Ath September, 1859. 

This invention relates to apparatus or means applicable for introducing 
the charges in the holes bored for their reception, and obviating the danger 
usually incurred in tamping or filling the hole after the charge, besides 
offering much greater facilities for introducing the powder in holes bored 
horizontally. This apparatus consists of a tube of brass, or other suitable 
material, of a size and length suitable to the hole bored in the rock ; it is 
furnished with a brass piston having a long rod and handle extending 
beyond the length of the tube ; this piston has a groove in it which permits 
of the passage ot the fuse, but otherwise it fits somewhat closely. In charging 
with this instrument the inventor applies a circular card or piece of wood at 
the bottom of the tube, of such diameter that it cannot be drawn inside ; to this 
disc threads or cords are fixed to which the lower end of the fuse is attached. 
The fuse being first attached to this disc is then passed up inside the tube 








from the bottom, and held at top, drawing the disc close against the bottom. 
The charge of powder is now introduced in the tube which covers the lower 
end of the fuse. He introduces above the charge a disc or wad of peculiar 
composition ; it is of the same form as a piston having a groove in the side 
for the passage of the fuse; this wad is pressed down on the powder and 
then the charge is ready to be inserted in the hole. In order to effect this, 
the tube is inserted and pushed in till it reaches the bottom of the hole; the 
piston is inserted with the tube, and held in position while the tube is drawn 
out, The charge is now compressed by ramming with the piston on the 


wad, which is thick, and of a nature to expand, which it does, and fills the 

full diameter of the hole. The ordinary tamping may be now introduced, 

and the operation completed without risk, pressing it continually with the 
piston and rod, or it may be by ordinary instraments. Thus, when 
charging horizontal holes, the whole charge may be introduced at once. 

The dise or wad to separate the powder from the tamping is made of mate- 

rials that will admit of its expansion or spreading out, preferring it to be a 

composition of rosin and tar and pitch, with a coating of fibrous substances 

on the flat side or sides, and bound with paper on the circumference.—Not 
proceeded with, 

2175. R. W. Stevier, Upper Holloway, Middlesex, ** Creating a draught so as 
to remove the gases which may be produced by combustion, &c.”"—Dated 
26th September, 1859, 

This invention consists in the peculiar formation of the chimney flue or 
funnel through which the gases are drawn, the flue or funnel having at the 
same time a nozzle or nozzles, or jet or jets of air, steam, or 80 
arranged inside that they may impinge upon certain parts of this chimney 
flue or funnel, and produce the effect desired, and also create a draught by 
mechanical means to produce the same effect as that produced by the jets 
above alluded to.— Not proceeded with. 

2177. D. Wurre, High Holborn, London, “ Increasing the illuminating and 
heating power of gases, and regulating the flow of gases, and improvement 
in the material for gas meters, and improvement in glass and cylinder 
holders.” —Dated 26th September, 1859. 

This invention cannot be described without reference to the drawings. 
2179. J. ViniEr-ConLigNnon and L, Groner, Boulevart St. Martin, Paria, 

** Typography.” —Dated ith September, 1859. 

The patentees claim forming a case of type as described with reference to 
the drawings. They also claim the system of uniting characters together 
in juxtaposition as deseribed in contradistinction, and as preferable in every 
respect, to casting them of a single piece, 

2180. F. Simpson, City-terrace, St. Luke's, London, “‘ Fastening or securing 
envelopes, &c.”—Dated 27th September, 1859, 

This invention consists in applying a certain waterproof coating that shall 
resist the successive or combined effects of the application of heat, steam, 
and hot or cold water, To actomplish this the inventor makes a mixture 
of gummi lucea, spiritus vini, boras, soda, aqua, and mucilage. This mix- 
ture being liquified by heat, he places a thin coating of it on the inner side 
of the tongue or lappet of the envelope immediately under that part which 
bears the stamp ; on the proofing he places the gum or other adhesive sub- 
stance to which it adheres,—WNot proceeded with. 

2183. T. BiRTWELL and R. MARSHALL, Padiham, Lancashire, ‘‘ Apparatus to 
Jacilitate the putting on of boots to the feet.” —Dated 27th September, 1859, 

This invention consists in the use of a foot-piece of wood or metal, one 
end being recessed to contain the boot heel, and from which are erected 
either at the sides or ends one or more vertical supports, having their upper 
extremities increased in width, upon which the loops attached to the boot 
are placed, and thus the boot is supported and firmly held, thereby facili- 
tating the operation of putting on the boots, The apparatus may be so 
aomngee as to fold or take out in order to effect portability. —Not proceeded 
with 
2184. C. Cowrer, Southampton-buildings, Chancery-lane, London, “ Combining 

and deodorising oil made from gas tar and other oils.”—-A communica- 
tion.—Dated 27th September, 1859. 

The patentee claims the mixing oil of gas tar with rosin oil, or other 
animal, mineral, or vegetable oils, either singly or in combination, and then 
treating such mixture in a close vessel with superheated steam, so as to 
thoroughly mix or combine and deodorise the same. 

2166. J. Gepan, Wellington-street South, Strand, London, ‘‘Stamp holder 
and cutter.”"—A communication.— Dated 2Ath September, 1859, 
This invention cannot be described without reference to the drawings. 


2167. C. Lampert, Sunk Island, Yorkshire, Cutting and pulping food for 
cattle, dc.” — Dated 24th September, 1859. 

This invention relates, in the First place, to the construction of a ma- 
chine or apparatus primarily designed for cutting and pulping roots (such 
as turnips) and other like substances, and consists in mounting upon a 
shaft a pair or pairs of inclined plates or surfaces having blades or teeth 
formed upon or attached to them, and in fixing between each pair of these 
plates or surfaces un inclined plate or surface for the cutters to cut against. 
The two plates of the pair approach each other as they apffroach the shaft, 
aud meet or nearly meet at the shaft, The shaft is to be made to revolve 
by any suitable means. The invention, in the Second place, relates to the 
construction of a machine or apparatus primarily designed for cutting up 
oil-cake and other like substances, and consists in mounting a set of 
circular saws upon a shaft (made to revolve by any suitable means), one or 
more of such saws being larger in diameter than the others, so that, when 
the saws are caused to revolve, a cake may be placed upona movable board, 
and subjected to the action of the saws, which will cut it into several pieces 
in one direction, The cake may then be turned round at right angles to its 
former direction, and subjected to the action of the larger saw or saws, 
whereby it will be cut longitudinally into smaller pieces. The invention, in 
the Third place, relates to the construction of a single machine or apparatus 
which shall accomplish the work of both the aforesaid machines or appa- 
ratuses, and consists in adapting cutting plates and circular saws in the 
manner before described to a single shaft, instead of to two separate 
shafts. 

2163. J. Cony, Liverpool, ‘* Packages for containing butter, lard, &c."— 
Dated 2Ath September, 1859. 

This invention consists in the formation and use of enclosed glass and 
earthenware vessels, formed of two or more pieces, and in surrounding the 
same with a layer of charcoal, sawdust, plaster of paris, or other suitable 
non-conductor of heat, and enclosing the same within an ordinary modern 
firkin or keg, or other suitable external package, for the purpose of packing 
and preserving butter, lard, and other articles, 

2169. T. Rowinson, St. Helen's, Lancashire, ‘* Steam hammers.”—Dated 24th 
September, 185%. 

_This invention consists in applying the pressure of steam or compressed 
air or other fluid constantly to the upper surface of the piston, so as at all 
times to tend to force the hammer downwards, and the hammer is then 
lifted either by employing steam of higher pressure under the piston, or by 
allowing steam of the same pressure to acton a larger area of piston 
surface. 

2171. J. T. Porn, Burslem, Staffordshire, “‘ Marbles."—Dated 24th September, 
1859. . 

The inventor moulds the clay from which the marbles are to be made to 
a cylindrical form by pressing it through a suitable die; the clay thus 
moulded is cut into lengths, and these are, by means of two grooved sur- 
faces working together, divided into pieces each of the size to forma 
marble, and by the motion of one of the surfaces over the other the pieces 
of clay are rolled along in the grooves and are brought to a globular form.— 
Not proceeded with. 

2185. J. 8. Parvitt, Boulevart de Strasbourg, Paris, ‘' Machine for heading 
bolts, rivets, screws, and other similar articles requiring to be headed 
whilst hol.”"—Dated 27th September, 1859. 

The heads of bolts of any shape are usually made in heading tools b 
hammering, and several blows are required in order to get a perfect head, 
either by hand with a fly-press, or under a steam hammer. The machine 
which the patentee has invented performs this work quicker, and in a more 
perfect manner, than has ever before been done. This machine can be 
applied to the making the heads uf bolts of any shape, as well as of rivets, 
screws, and other similar articles, Pieces of iron of the proper size for the 
bolts or rivets are cut off to the required length by any machine or process, 
and the said pieces of iron thus cut off are put into a hopper grooved in the 
lower part, so as to admit only one piece of iron at a time ; the ends of the 
hopper are perforated or cut open on one side in the direction and opposite 
to the groove, in order to give a free passage to the pieces of iron which are 
pushed out by a rod actuated by a special organ of the machine, One end 
of the said pieces of iron, as they issue from the hopper, enters a movable 
cast-iron round furnace, which has-an intermittent revolving motion on its 
axis; small apertures are cut around the periphery of the said furnace, and 
each aperture stops in its turn to allow the pieces of iron from the hopper to 
enter it. Fixed on the outside of the furnace, opposite to every aperture, 
are smal! spring pincers, which hold the pieces of iron while the furnace is 
moving round, ‘The furnace is supplied within with charcoal, or any other 
kind of fuel, and the fire is kept up either by bellows or by any other blow- 
ing apparatus, the tuyere of which enters the centre of the shaft on which 
the furnace revolves, When the pieces of irou which are carried round by 
the furnace have travelled a whole revolution, the portion of them which is 
in the burning coal being heated to a suitable degree, they are seized by a 
pair of pincers, which vring them between dies carried by sliding jaws 
lodged in the head or stoutest part of the frame of the machine, and the 
jaws are closed by cam-formed levers, so as to hold firmly the end of the 
pi of iron, which receives a first pressure from a punch, which gives it a 
preparatory shape; this first punch is carried by a ram, which also carries a 
second one placed below the first one ; a crank of the main shaft actuates 
the ram, giving it a horizontal forward and back motion, and this produces 
the successive stamping of the head by both stamps whilst another crank 
of a Jever shaft raises and lowers alternately the end of the ram carrying the 
punches, in order to bring them opposite to the red-hot iron which they are 
to stamp; during this time, the furnace having moved, the piece of iron 
which was carried away is replaced by a fresh piece from the hopper, and 
the pincers which carried the first piece between the dies, having moved 
back, take hold of another piece, and carry it between the same dics 
which open to receive it, the fixed bolt or rivet being knocked out by a 
smail lever, which causes it to fall under the machine, 
















2190. W. Couns, Salford, Lancashire, “ Stand pipes for hydrants.” —Dated 
2sth September, 1309. 
This invention consists, First, in imparting to the disc which presses back 





the ball of the hydrant from its seat a rectilineal motion only, that is to say, 
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a motion in the direction of its spindle, unaccompanied by motion round 
the axis of the said spindle, or round its own centre. The inventor does 
this by means of a screw acting upon the spindle of the disc, whilst the 
said spindle is restrained (either by its own conformation or by special 
appliances for that purpose) from revolving. The objects of this improve- 
ment are to prevent the hydrant ball from being cut or abraded by the edge 
of the disc, and at the same time to make the extent to which the hydrant 
is opened when in use variable at discretion. The second improvement 
consists in making the screw by which the spindle of the disc is impelled 
with more than one thread. The object of this is to enable the hydrant to 
be opened, closed, or adjusted with greater promptitude and dispatch than 
heretofore —Not proceeded with. 

2193. T. Sutton, St. Brelade, Jersey, “‘ Apparatus for taking photographic 

pictures."— Dated 28th September, 1859. 

This invention relates to the construction of a compound acromatic lens for 
taking photographic pictures, wherein an unusually wide angle of view or 
extent of field is to be included. The p d lens is posed of two 
single thick concave-convex lenses made of glass, the curved surfaces of 
which are portions of concentric spheres. They are secured to a suitable 
mount in such a manner and position that the curved surfaces of both of 
them (that is to say, all the four curved surfaces) are concentric, their com- 
mon centre being a point in the axis of the compound, and the lenses having 
their concave surfaces opposite to each other. In the space or cavity 
between the concave-con vex lenses is contained a transparent fluid of lower 
refractive and dispersive power than the glass of which the lenses are made, 
Water is a suitable and convenient fluid to employ. By assigning proper 
radii to the surfaces of the glass lenses, the compound lens is rendered 
achromatic and convex, 80 as to produce real images of objects. The two 

ass lenses nay be made of the same kind of glass, and equal in all respects : 
ut that is not a necessary condition. By using lenses made of different 
kinds of glass, and giving their concentric surfaces suitable radii, computed 

according to known principles of optics, the compound lens can be made 
acromatic, and at the same time its spherical aberration can be reduced. 
The compound lens is provided with a central diaphragm having a central 
circular aperture of suitable size, in order to give sharp definivion when 
objects at different distances from the lens are included in the views, This 
diaphragm is placed between the lenses and within the fluid in such a 
position that the centre of its circular aperture is at the common centre of 
the spherical surfaces of the lenses. In order to avoid the cost of using 
large glass concave-convex lenses in large instruments the patentee pro- 
poses to use in their stead cases made of thin glass, or other suitable 
material, having the same curved surfaces as the solid glass lenses, and 
filled with a transparent fluid of suitable refractive and dispersive power, 
such as Canada balsam, The photographic pictures taken with this lens 
should be produced upon tablets forming either a segment of a sphere, or a 
segment of a cylinder, so placed in the camera as to have the same centre 
as the curved surfaces of the lenses, but the patentee claims no novelty in 
the use of tablets of the above form for photographic purposes. 

2104. E. 8, Carnes and 8. Spvatr, Dover, “ Gas-ineters.”—Deted 28th Sep- 

tember, 1859. 

This invention has reference to improvements in gas-meters known as 
compensating meters, by which greater accuracy in the measurement of the 
ge than hitherto is effected by preventing the overfilling of or loss of water 

xy evaporation or otherwise from the measuring chamber, and thus main- 
taining the same at a uniform height or level, and consists, Firstly, in a 
mode of actuating the scoop through the medium of an eccentric and 
elongated cam action placed below the water level. Secondly, in an im- 
proved arrangement of the float for regulating the inlet valve, by which 
the same is kept or maintained open until the whole of the water has been 
removed or lifted by the scoop from the supply-tank, and closed upon the 
water being withdrawn therefrom ; the gas being thus admitted only whilst 
the correct water-line in the measuring chamber is maintained; this is 
effected by the length of the float-spindle being so adjusted that the float 
may be enabled to fall below the level of the bottom of the supply-tank. 
Thirdly, in the employment of a conical hood or valve with an oblique base 
placed over the top of the L or inlet pipe for the purpose of preventing the 
supply of gas being obtained in the event of the meter being tilted forward. 
2106. J. F. Stanrorp, Denbigh-place, Pimlico, London, ** An improved appa- 
vatus Jor giving warmth to the lower extremities and members of invalids 
and others when travelling, or in churches, chapels, theatres, rooms, car- 
riages, andvother similar places, and on ship-board, and also for airing 
carriages,” —Duted 28th September, 1859. 

This invention cannot be described without reference to the drawings. 

2197. G. Evans and E. Huxury, Old Cavendish-street, Cavendish-equare, 
London, ‘* Hernial trusses ani’ pads.” —Dated 28th September, 1859. 

This invention consists in the employment of vulcanised or other 
caoutehouc for hernial trusses or pads, in lieu of the metallic springs at 
present used for the same purpose. The inventors propose using a hollow, 
spherical, or oval-shaped ball of vulcanised or other india-rubber of the 
required size and thickness, and having modelled and prepared it to their 
purpose they fill it with a gossamer down-like substance known as moc- 
main, At the back of the pad, within the caoutchouc casing, is placed a 
light metallic plate, for the sake of strength and firmness, fitted with the 
requisite studs for retaining the body-band and other straps. Instead of 
metallic springs for adjusting the pressure of the pad they use a band or tube 
of caoutchouc, attached at one end to the plate by a stud; the other end, 
being fastened to the end of the thigh-strap, instead of being in an oblique 
(as is usual with metallic springs) is inja direct linewith the leg, and thereby 
better calculated to preserve and strengthen the living tissues,—Not pro- 
oceded with, 

2198. E. T. Simpson, Walton, near Wakefield, Yorkshire, ‘* 
condensing distilled filty matters.”— Dated 28th September, 3 

This invention consists in condensing distilled fatty matters by passing the 
atty vapours from a still throuch a horizontal pipe or passage of copper or 
other metal having apertures at the top and bottom ; these apertures may 
be fitted with pipes furnished with taps; through the apertures at the top 
side of the ma the lighter and impure gases partially escape, and the 
residue goes forward to the ond of the pipe and is there condensed, Through 
the apertures at the lower side or bottom of the pipe the fat acids pass out 
and are collected. By this process the foul smell or odour, hitherto found 
to exist in distilled grease, is altogether separated from the yrease, or is 
diminished to a very much greater extent than hitherto,—Not proceeded 
with, 

2199. M. L. J. Lavater, Strand, London, “ Injection bottles."—Dated 28th 
September, 1859, + 

In the construction of injection bottles, in place of making the india- 
rubber bottles, as heretofore, so as to receive and have fixed therein tubular 
mouth-pieces of wood or other material, through which the bottles are 
filled, and in which the clyster or such like pipes are fixed, the necks of 
india-rubber bottles are, according to this invention, cast with such an en- 
largement or thickening at the outer ends thereof as to dispense with the 
use of the separse or distinct mouth-piece of wocd, or of other material 
heretofore used, the edges of the india-rubber bottles fitting tightly to the 
exterior of the clyster or such like pipe. Or, in the construction of injee- 
tion bottles, india-rubber bottles of the ordinary form may be used, and the 
clyster or such like pipe may be fitted into it, the exterior of the pipe being 
of larger diameter than usual, so as to fit tightly into the mouth of the 
bottle. In making india-rubber dises for pneumatic apparatu. for adhering 
to glass and other impermeable substances, each india-rubber dise is made of 
greater thickness at the outer edges or circumference than in the centre, and 
so that, by deflecting the central portion of a dise within the limits of the 
thickness of the circumference, a sufficient vacuity will be obtained, and, 
consequently, such dises will admit of having flat plates fixed to their backs, 
in place of hollow cups or chambers, as has heretofore been the practice. 
2201. D. Strwart, Newcastle-on-Tyne, ** Presses used for ,-ressing goods.” — 

Dated 28th September, 1859. 

This invention relates principally to presses used for pressing and packing 
cotton in bales. The patentee constructs these presses with the chamber in 
which the cotton is pressed between two strong uprights or standards, the 
bottom of such chamber consisting of a table resting on a hydraulic ram ; 
the piston or packing-ram depends from above between the uprights, and 
enters the packing or pressure chamber from above ; it is guided above by 
guides in the uprights, the cross-head or pin of the ram takmy into such 
guides ; connecting-rods take on to the cross-head or pin, and are connected 
at their lower ends to a crank pin or pins fitted or fixed in the periphery of 
a wheel, by preference having the circumference or rim extending to about 
three-quarters of the circle only. He employs two such wheels, one being 
disposed on either side of the centre of the machine; these wheels are 
heavily weighted, one part of their periphery being made of a form to pre- 
sent such difference of weight, for the purpose of elevating the ram and re- 
turning the machine to position in readiness to repeat each succeeding press- 
ing operation. The peripheries of these wheels are formed with ratchet teeth, 
and both are firmly keyed on the same shaft; pauls take into these ratchet 
teeth, whereby motion is communicated to them. These pauls are actuated 
by eccentrics on another strong shaft, or it may be cranks, and these 
eccentrics he forms of a piece with the shaft, which has a strong spur-wheel 
fixed on it, which takes into a pinion fixed on the drum-shaft, from which 
the motion is to be communicated ; further multiplication of the power, 
by increasing the combination of spur or other gear, may be resorted to if 
necessary. ‘These shafts are mounted in bearings on frames fixed to or 
forming parts of the uprights before mentioned, the ratchet-wheel shaft 
being in such position that the motion as transmitted by the erank-pin and 
connecting-rod to the pressing-ram is quick, and possesses the least force 
when the cotton is being first pressed, but which becomes slower with the 
continuance of the same rate of speed of the tirst mover, and possesses 

greater force as it approaches the extreme of its movement. When apply- 

ng the extreme pressure, the connecting-rod ussumes a position somewhat 
closely os x the direct line of the standards and line of pressure, and 
the axis of the ratchet-wheel, being as much on the one side of the standard 
as the crank-pin is on the other, an equal strain being thus thrown on 
the uprights at the time. After the bale is compressed and secured, the 
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small hydraulic ram supporting the table below is lowered a little by allow- 

ing the escape of the water; the ram and table then descend, the travel 

being only a few inches ; it at the same time acts by a rod or other connec- 
tion to throw out the paul from the ratchet-teeth, and by this means the 
weighted wheel is relieved, which then revolves in the backward direction 

by its own gravity, at the same time elevating the p g-ram in r s 

for another pressing operation. The hydraulic ram and table are again 

raised by pumping or otherwise forcing water into the hydraulic cylinder, 
and the pauls thrown into gear. 

2202. C. STEVENS, Welbeck-street, Carendish-square, London, “* Steam 

dredging-boat.”—A communication.—Dated 20th September, 1859. 

This invention cannot be described without reference to the drawings. 

2205. W. Jounson, Horseshoe-court, London, ** Purses."—Dated 2th 
September, 1859. ; 

This invention consists in constructing purses with a secret compartment 
by forming a frame in that part of the purse which is afterwards covered 
over by the folding flap or flaps, by forming receptacles for containing gold 
and other valuables at the back of the frame, and by the employment of a 
tablet or sheet of ivory, or other opaque substance, which is made to slide 
in the frame and over the receptacles. 

2206. E. H. Bentauh, Heybridge, near Maldon, Essex, “ Screw-presses.”— 
Dated 29th September, 1859. . 

This invention relates to a novel mode of constructing screw-presses 
whereby pressure is obtained, and it consists in the employment of a com- 
bination of screws of different pitch, one working in the other, and the 
outermost screw in a box or female screw in the ordinary manner. When, 
therefore, one of the combined screws is turned round, the pressing-plate 
attached to the bottom thereof will be depressed an amount corresponding 
to the pitch of that screw, and when this is screwed down as tightly as 
possible the other screw will be brought into play, and will still further 
depress the pressing-plate. The relative pitch of the screws must of course 
depend upon the power required, and the purpose for which the press is 
intended to be used, and upon the material to be operated upon. 

2211. J. Wapswortn, Manchester, “‘ Apparatus for measuring the quantity, 
Jor regulating the pressure, and for controlling the tow or passage of gas.” 
—Dated 30th September, 1859. 4 

The most important of these improvements are the measuring vessels, 
which are two open-mouthed and vertically movable receivers of known capa- 
city, suspended over, and having their rims or sides more or less immersed in, a 
fluid such as water. These receivers, when in operation, rise and fall alter- 
nately as they are respectively filled and emptied through valves which are 
opened and closed at the required intervals or times, and in the proper 
order, by the movements of the receivers, gas being admitted into the one 
receiver as the previously-admitted gas is being expelled from the other 





* receiver and distributed to the burners. The receivers (or one of them) 


actuate a train of mechanism adapted for recording the movements, and 
consequently the fillings and evacuations, of the receivers or measuring 
vessels by an index and graduated plate, or in any other convenient manner, 
so that the quantity of gas passed through the apparatus can be ascertained 
by inspection, The Second part of the said improvements consists in the 
adaptation of an apparatus similar to that before mentioned (but omitting 
the index or registering part) to the purpose of regulating the pressure of 
gas, This adaptation is effected simply by the adjustment (by weights and 
counter-w its, or any ordinary means) of the weight or gravitating force 
of the receivers, so that they shall exert a stated and uniform pressure upon 
the contained gas. The Third of the said improvements consists in the art 
or method of constructing a novel valve for controlling the passage of gas 
into or from any vessel or pipe used for containing or transmitting it. The 
movable part of the valve is a tube or cylinder closed at its upper and open 
at its lower extremity. This tube is movable up or down over the orifice of 
a smaller tube or pipe, which is presented upwards within the cavity of the 
movable tube, and projects above the surface of a fluid surrounding it, and 
into which fluid the open end or mouth of the movable tube dips when the 
valve is closed. The passage for the gas is through the open mouth of the 
movable tube, and into or out of the fixed pipe projecting within it, and 
this passage is opened or closed by the elevation or depression of the 
movable tube to an extent sufficient to cause the mouth or open end thereof 
to be raised above or immersed beneath the surface of the fluid. The object 
of the Fourth improvement is the preservation of the water in any wet gas- 
meter (or in any regulator in which water is used) at a constant level. This 
is effected by placing a reserve of water in a closed vessel above the proposed 
level of the water in the meter, and opening a communication between the 
lower part of the closed vessel and the Water-chest of the meter by a pipe 
entering the meter at the proposed level of the water, so that, upon the 
subsidence of the water below the proper level, a portion of gas will pass 
from the meter up the pipe into the closed vessel, and a corresponding 
quantity of the reserved water will flow into the meter to supply the defi- 
ciency. ‘The Fifth of the said improvements has reference to the construc- 
tion of gas-burners intended to be.used as substitutes for the common brass 
burners. The improvement consists in forming the apex or crown of the 
burner of brass, copper, or other suitable metal, in a separate piece from 
the body, and uniting the two parts after the holes have been drilled. This 
mode of construction affords an opportunity of making the edges of the 
holes or orifices of the burner smooth and clear from roughness internally 
as well as externally, whereby the character of the flame is much improved. 
—WNot proceeded with. 

212. 'T. GuinaL, Mons, Belgiuin, “‘ Modifying the installation and working of 

cables used in springing up mines,” —Dated 30th September, 1859. 

The object of this invention is to relieve the cables used in extracting 
minerals from the destructive effect exercised upon them by the powerful 
shocks to which they are subjected during the different manwuvres. To this 














end the patentee employs a means applicable to every arrangement, consist- 
ing in the interposition of a system of elasticity between the cable and the 
mechanical action exercised upon it. The invention may be applied to the 
pulleys or wheels placed at the mouth of the shaft, or to the spindles and 
drums or bobbins on which the cables roll, The invention cannot be fully 
described without reference to the drawings. 

2219 H. W. Hart, Fleet-street, London, * Argand and other gas burners.” — 

Dated 30th September, 1859. 

This invention relates to the regulation of the air to the flame, whereby 
better combustion of the gas is ensured, and a better light produced, The 
inventor encloses the lower part of the gallery of the Argand burner, and 
surrounds it by perforated partitions or diaphragms through which the air 
has to pass the flame. He either employs a double thickness of perforated 
material, the one fixed and the other movable, so that, by turning the loose 
one round, the perforations and passages of the air will be enlarged or 
decreased, and the admission of air thereby regulated as may be required, 
—Not proceeded with. 

2222. M. Samugison and A, SaMueELson, Hull, “‘ Planing, slotting, and 
grooving machines.” ~ Dated 30th September, 1359. 

According to this invention, when making machines for planing, slotting, 
or grvoving heavy castings, the patentees employ a framing which is to be 
bolted to the casting to be planed, slotted, or grooved ; in the upper part of 
this frame a bar slides, to which a to-and-fro motion is given by means of a 
screw ; this screw is cut at one end of an axis which turns in bearings 
carried by a standard or projection from the framing; the axis carries one 
fixed and two loose pulleys, and is caused to rotate in one or other 
direction alternately by two driving-bands, the one direct and the other 
crossed, and the serew being thus caused to revolve draws the bar to and 
fro by working with a female screw cut on the interior of a passage formed 
in the bar. On the opposite end of the bar to that into which the screw 
enters dovetailed guides are formed, on which a slide works in a direction at 
right angles to the length of the bar ; this slide carries the cutting-tool, and 
is (when the machine is being used for planing) traversed a distance side- 
ways after cach movement of the bar by means of a screw, so that the tool 
may pass over a fresh portion of the surface as in ordinary planing 
machines ; the tool is also capable of being raised or lowered on the slide by 
means of another screw, so that the tool may be caused to take a greater or 
less depth of cut, or to form a groove or slot in the casting. 

2225. S. WaRD, Stanley-place, Stanley-street, Pimlico, ** Hardening of saws, 
dc.” —Dated 1st October, 1859. 

This invention consists in placing two metallic discs or plates, furnished 
with ribs or other projections, sharpened to a feather edge, on two iron 
pins, so that when the taces of the ribs or projections are brought together 
by means of a screw and nut, they will retain m its proper position and 
straighten any saw or other plate of steel which has been heated’and placed 
between them, and prevent the same from warping or bending when the 
whole apparatus is immersed in the hardening liquid, which, however, is 
not prevented from having free access to every part of the saw or steel.— 
Not proceeded with. 

2227. C. Brown, Warwick-strect, Piindlico, ** Inkstands and date-indicator.”— 
Dated 1st October, 1359. 

This invention consists in constructing an inkstand to be compact without 
being cumbersome, and contain sufficient room in the inside for ink-bottles, 
pens, paper, and other requisites ; it is made of wood, brass, tin, or other 
matcrial, and is of a circular, semicircular, or octangular shape, but the 
inventor does not strictly confine himself to the shapes. The inside is suitably 
divided or partitioned by means of thin slips of wood or other material, and 
is so adapted that the ink-bottles are in front. _ [t is also provided with a 
lid fixed on one or more hinges at the back, which contains an indicator 
after referred to. When the liquid is opened in an upright position the 
indicator is visible, and the contents of inkstand exposed and at hand for 
use, and when closed are secured from dust and dirt and liability of mis- 
placement and damage by servants and others, The inkstand is provided 
with an improvement for indicating the day, date, month and year, also, 
when required, this is done by means of a fixed plate or face properly 
warked, and several plates of circular form, also properly marked, and 
made to revolve ; these plates or circles may be made with or without cogs 
Or notches. He does not confine himself to make them of an entire circle, but 
may use them in the form of a semicircle, quadrant, or other shape; and 
to indicate the who.e or only a portion of a year, without resetting, except 




















when an indicating finger is used.—Not proceeded with. 





2228. A. S. Stockger, Birmingham, ** Impr ts in the ufact 
articles to be affixed to boots and shoes, and to the feet of animals ; also ap- 
plicable to chain-links, washers, and other suitable articles, and in dies to be 

therein.” — Dated 1st October, 1859. 

The patentee claims the system or mode of manufacturing metal shoe- 
heels and tips, horse-shoes, chain-links, or couplings, and washers, by 
pressing the material of which such articles are to be composed into metal 
dies or matrices of the desired form of the completed article. 

2229. R. A. BRooMan, Fleet-street, London, ‘‘ Reverberatory, puddling, and 
other furnaces employed in the manufacture of iron.”—A communication. 
— Dated ist October, 1859. 

This invention consists in fixing each separate furnace-bar in ves 
made for the purpose in the supports for the bars, and in providing an 
aperture or apertures over the bars, through which to introduce a rake, 

ker, or other similar tool, for the purpose of keeping the bars clean and 

ree from clinker. Hitherto, the workman, having had access only to the 
under part of the bars, has frequently been compelled to force the bars 
part, in order to free them from clinker, thereby letting fall much uncon- 

sumed, or only partially consumed, coal, and at the same time admitting a 
quantity of cold air to lower the temperature of the furnace. By means of 
this invention the workman will be enabled to introduce a clearing tool 
through an aperture above the bars, and by pushing aside the unconsumed, or 
partially consumed, fuel, will save loss thereof, and will get with facility at 
the bars themselves, to clean them ; the apertures above the bars are closed 
by iron plates, and the working of the furnace need not be stopped or inter- 
rupted while the bars are being cleaned.— Not proceeded with. 

2231. J. Minuar, Edinburgh, ** Reflectors.” —Dated ist October, 1859. 

This improved reflector consists of a square, oblong, or rectangular plate 
of metal or other material, such as silvered glass, slightly bevelled inwards 
upon its reflecting face, which is divided into four triangular sections or 
portions by lines running diagonally across the face from corner to corner, 
the intersection being in the centre of the plate. The light is placed in 
front of this reflector directly opposite the central intersection, and at a 
particular distance, mathematically determinable ; there appears a cluster of 
five brillant lights, when there is in reality but one original light. The 
light is diffused by this reflector equally in every direction, and thus a very 
effective illuminating power is secured at a cheap rate.—Not proceeded with, 
2413. J. AVERY, Bssex-street, London, *‘ Railroad weigh-locks and other plat 

Sorm scales.” —A communication.— Dated 22nd October, 1859. 

This invention cannot be described without reference to the drawings.— 
Complete specyjication. 

2574. M. A. F. Mennons, Rue de l’Echiquier, Paris, “‘ Improved apparatus 
Sor the concentration, distribution, and application of the heat evolved 
by gas, oil, and other lamps.”—A communication.—Dated 14th November, 
1359. 


This invention cannot be described without reference to the drawings.— 
Complete specijication. 

2740. J. Ayperson and J. BrapsHaw, Liverpool, “‘ Furnaces of bakers’ 
ovens.” —L'ated 3rd December, 1859. 

This invention is principally designed for bakers’ ovens, but with modifi- 
cations is susceptible of being applied to other purposes. One arrangement 
of the invention consists in the following combination of parts:—The 
inventors provide an additional flue, which is carried into the main flue of 
the oven.or furnace ; in this additional flue they insert a damper, for the 
purpose of regulating the supply of air to the main flue; the air flue thus 
terminating in the chimney, the oven or boiler receives the full benefit of 
the heat from the incandescent fuel, without any loss of temperature arising 
from the introduction of cold air into the oven or furnace. Dampers are 
provided in the furnace flue, to regulate the strength of the draught; the 
mode of operating the dampers is as follows :—When the furnace damper is 
open fully, the smoke arising from the furnace will be the same as that 
arising from an ordinary furnace or chimney; this damper requires to be 
full open for about ten or fifteen minutes, until the flame bursts completely 
through the coals, that is. when the coals are first placed upon the grate. 
In the additional air flue, near to the point where it joins the furnace flue, 
they insert a damper, for the ag eae of regulating the air draught; the 
air draught must be regulated by the strength of the furnace draught, and 
this can be effected by means of the dampers placed in the air flues and 
furnace flues. In one instance where they have employed this arrangement 
the furnace fiue is 9 in. square, and the air flue is 9 in. by 12 in. ; this pro- 
portion is found to work well, the height of the chimney being 50 ft. 
When there are two furnaces, and the flues are ted in one chimney, 
there must be an air draught flue for each furnace, with suitable dampers 
for regulating the supply of atmospheric air to the furnaces.—Com; 
specijication. 

2896. J. WiLLcock, Chancery-lane, London, “ Machine for cutting or mincing 
meat, vegetables, dec.” —A communication. Dated 20th December, 1859. 

This invention consists generally in the arrangement and use of one or 
more grooved cylinders or rollers revolving in grooved or ribbed cases, and 
against a stationary knife or knives, such grooves of the cylinders tapering 
or diminishing toward one end, so as to prevent the article being cut from 
being discharged from the machine until cut finely enough, and so as to 
keep the article continually against the knives.—Complete specification. 








Tue DEFENCES OF THE CHANNEL IsLanvs.—We are glad to 
learn, from late and sure authority, her Majesty’s Government is 
not unmindful, nor forgetful, of the words of the Duke of Wel- 
lington, “‘ Once get a good naval station at the Channel Islands, and 
you will be as free from French invasion as if you were in my own 
room.” It is now fifteen years since the Government of the day 
appointed a secret commission, composed of military and naval 
otticers, to survey the islands of Guernsey, Jersey, and Alderney, 
and to report upon the best means of fortifying them, and of esta- 
blishing at each a naval station, or harbour of refuge, as it was 
called for obvious reasons. ‘The commissioners suggested the con- 
struction of such harbours at the three islands, but at two only 
were their suggestions carried out. The harbour of St. Katherine’s, 
Jersey, which is immediately opposite St. Malo, has one breakwater 
complete, and could afford accommodation to a considerable squadron ; 
but the principal works are being carried out at Alderney, whose 
small ordinary population of 1,200 inhabitants is now increased by a 
settlement of 900 artisans and 6U horses, working under the direction 
of Messrs. Jackson and Byng, the contractors, An immense break- 
water had been constructed at — Bay, capable of affording 
shelter and anchorage to fifteen sail of the line, at a distance of 
about eight miles from Cape La Hogue and Cherbourg on one side, 
and not more than forty from Portland on the other, where there is 
accommodation for a powerful fleet. ‘The new harbour is studded 
with recently-erected forts, armed with guns of the heaviest calibre, 
and the whole of the works are being carried on with the greatest 
activity. It is the confident opinion of competent judges that, when 
these fortitications of the Channel Islands have been completed, all 
chance of annoyance from Cherbourg will be quite out of the 
question. The whole of the works have been planned by, and are 
under the direction of, Messrs. Walker, Burgess, and Cooper, the 
Trinity House engineers.— United Service Gazette. 

Frencu AcapEMy oF ScteNnces.—At the last sitting a commis- 
sion was appointed, composed of MM. Velpeau, Rayer, J. Cloquet, 
Andral, and Cl. Bernard, for the purpose of awarding the Barbier 
prize. This will be the first time of its being adjudged ; and as it is 
intended as a reward for any great discovery in surgery, medicine, 
pharmacy, or medical botany, there will be several candidates in the 
tield; and we need only remind our readers that, in the course of a 
few months only, hypnotism, coal tar plaster, the regeneration of 
bone, the cure of lockjaw, and santonine applied to amaurosis, have 
been in the field, to convince them that the contlict will be a severe 
one. M. Boutigny, in a note, endeavoured to show that the ex- 
pression commonly used of the spheroidal state of liquids was 
erroneous, and calculated to give a false idea of the molecular state 
of matter. He observes that it is by no means necessary that a 
body should be in a liquid state in order to assume the spheroidal 
one; and that be has made chloride and nitrate of ammonia, the 
bichloride of mercury, camphor, iodine, stearic acid, wax, tallow, &c., 
pass directly from the molecular to the spheroidal state. He more 
especially calls the attention of the Academy to a curious fact in 
corroboration of his theory, viz., that if small pieces of ice, of the 
weight of a few grammes only, be operated upon, and they be thrown 
on the back of the hand, partly in a liquid and partly in a solid 
state, two different sensations will be felt in a very short time; first, 
a strong heat (98 deg. centigr., 208 Fab.), and afterwards an 
| equally strong sensation of cold (freezing point). M. Prou sent in 
a paper on the possibility of suppressing switchmen on railways by 
introducing a self-acting lever, by means of which the engine-driver 
himself may have the switches under his command. The Academy 
received a paper from a competitor for the Bréant legacy. He is @ 
physician in the island of Java, but has concealed his name under 
a sealed cover. His remedy for cholera, and which he states to 
have always succeeded, is liquid ammonia in sugar and water, 





aromatised by a few drops of essence of peppermint.— Galignani. 
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THE IRON. COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


QUARTERLY Meetincs or Inon TraDE: Prices Unaltered: Business Slack— 
Pic-mmon Trape: Dull: Prices Slackening—Coau TravE: Active: The 
Coal Mines’ Inspection Bill— ARBITRATION CasE—BANKRUPT IRONMASTERS 
—TeEnNpDERS INviTeD ror Specie CHESTS—GENERAL TRADES OF BIRMING- 
HAM AND WoLvernamMPTON—THE COMMERCIAL TREATY AND THE BIRMING- 
HAM CHAMBER OF COMMERCE— MANUFACTURING CHEMISTS AND THE FRENCH 
DutTies—SPLenDiD SERVICE OF PLatE—Messes, BAGNALL AND THE EpU- 
CATION OF THEIR WORKPEOPLE. 


Tux current series of quarterly meetings of the Ironmasters’ Associa- 
tion commenced on Wednesday at Wolverhampton, was continued 
yesterday at Birmingham, and will be concluded to-morrow (Satur- 
day) at Dudley. As we have in this place expressed ourselves as 
anticipating, the meetings hitherto held have shown the trade to be 
in very quiet state. At the same time, the recommendations of the 
preliminary meeting in regard to prices were received with satisfac- 
tion, and universally adopted. It could not be seen that the trade 
would be improved by any alteration in the prices that have recently 
prevailed. In fact, a reduction would be impossible in the present 
state of the ironstone, and coal, and labour market. The attendance 
was not so numerous as usual, either of local ironmasters or of agents 
from London, Liverpool, Bristol, and elsewhere; and to transactions 
of importance have been notified. The pig-makers pressed sales for 
inferior descriptions, for which large makers who must make sales 
are not indisposed to give way in their demands, and this is exercising 
an influence upon other makers; nevertheless consumers are not 
displaying any great readiness to avail themselves of the favourable 
position which they occupy. Neither is there much being done in 
the better descriptions. The usual quarterly sales have been effected, 
but for smaller quantities than usual, and the new article, hematite 
pig, is generally slow of sale as compared with last quarter. For 
these samples the selling price is £3 12s. 6d., which also is the rate 
at which the better quality of South Staffordshire pigs most 
generally used is changing hands. Cinder pigs are quoted from 
£2 12s. 6d. to £3. There is no improvement in the week’s advices 
from the United States received direct; at the same time first-class 
houses continue to report a steady home demand for good malleable 
iron of nearly all descriptions but bars. 

The stone trade maintains the prosperous state it has for some 
time enjoyed. 

The coal trade, also, is in a state favourable to producers. The 
prolonged inclement season has somewhat contributed to this, in the 
absence of any very pressing demand recently for iron-making 
purposes. The new Mines Inspection Bill, as amended in committee, 
is to hand, and is being freely discussed. It formed one of the chief 
topics yesterday and the day before. Generally, it is now approved 
by the masters; and the men will be glad of it, if they can get 
nothing better. They, however, are desirous of having the Bill as 
originally proposed made into law, and with this object are still 

utting forth all their influence. We perceive that in Glasgow, on 

oniay, a meeting of operative deputations from surrounding 
districts was held, at which resolutions condemnatory of the 
amended and approving the new Bill were passed. 

A sheritt’s meeting was held in Wolverhampton to assess the 
price of some mines that the Great Western Company have deter- 
mined to take from Messrs. Thorneycroft and Co., near Wednes- 
bury, the latter having notified that they were about to get the 
minerals beneath the line; und the jury awarded a sum of £2,568 
for 3 roods of Brooch coal, and 1 acre 2 roods and 27 perches of 
thick coal, with their underlying measures of stone and coal. 

In the Birmingham Bankruptey Court the case of Mr. George 
Pell, of Heyford, Northamptonshire, and Windmill End, Dudley, 
ironmaster, has again come on. The occasion was the second meet- 
ing for the contirmation of the proposal, under the petition for 
private arrangement. Whilst, on behalf of some creditors, objec- 
tions were made to the proposal; on the behalf of others, the 
Commissioner was pressed to confirm the proposal. In support of 
the latter application, it was pointed out that, whilst the total 
amount due to creditors was £52,000, in round numbers, only 
£21,000 of it was unsecured, and that creditors representing £18,000 
of the latter sum had voted for the proposal, and some of the others 
had verbally assented to it. Fach of the learned gentlemen last 
referred to urged that the mines were believed to be valuable, and 
that, if his Honour rejected the proposal, the only alternative would 
be that the petitioner must be adjudicated bankrupt, in which case 
the leases would be forfeited. It was also remarked that Mr. Pell 
had been previously a bankrupt, but had paid 20s. in the pound and 
interest, and this circumstance was strongly pressed upon the court, 
in favour of the creditors having the benetit of the petitioner's energy 
and ability in the duty of realising his present estate. ‘The learned 
Commissioner was desirous of perusing the proposed deed of inspec- 
tion; but subject to any question or objection arising upon it, he 
should contirm the eregenm, 

In the same court Mr. Isaac Thomas Perrins, ironfounder, of 
Dudley, has passed his last examination. The balance-sheet shows 
due to creditors £3,232; and deducting amount to be paid in full and 
the assets, there was a deticiency of £2,431. 

We perceive that the directors of the Scinde Railway Company 
are requiring for the Indus Steam Flotilla a supply of tifteen treasure 
chests or iron safes. Prices to be furnished for sizes varying from 
24 in. by 18 in. by 18 in., to 30 in. by 24 in. by 24 in. Such prices 
to include packing and delivery free at the company’s wharf, 
Rotherhithe, before ten o’clock on Tuesday, the 17th day of April. 

The state of trade in Birmingham, Wolverhampton, and their dis- 
tricts, continues languid, as is usual at this season of the year. 
Orders are scarce; still some few foreign orders, which the mer- 
chants have been holding back, have just been given out. There 
have also been foreign buyers in town. The cool weather which 
prevails has tended to throw a damp upon trade generally. Little 
difficulty has been experienced in most of the leading branches in 
keeping the men on full time, though, as orders on hand are not 
very numerous, the period of Easter holidays will most likely be ex- 
tended a day or two longer than usual. The factors’ travellers 
speak well of the prospects of the country trade. The rolling mills 
are slightly more active, and braziers’ and builders’ ironmongery is 
in pretty good demand. The machinists are also pretty full of work. 
There is rather more doing on account of the foreign than the home 
trade; Spanish and Russian orders have come in pretty freely, and 
there is a promise of more activity with the United States trade. It 
is expected that a considerable impetus will be given to trade as 
soon as the financial schemes are arranged, and that then the East 
India trade will be brisker. Inactivity prevails as regards trade 
with the United States. The metal market is inactive; consumers 
of copper are slow to do business; and a fall in the price of tin is 
regarded as not improbable. 

The sub-committee of the Birmingham Chamber of Commerce, 
appointed to consider the circular of the Board of Trade, seeking 
information that may aid them in carrying out the 13th Article of 
the Commercial Treaty with France, have presented their report. 
That article, it will be remembered, provides that a supplemen- 
tary convention shall be appointed for the purpcse of con- 
verting the ad valorem duties on the importation of English 
goods into France into specific duties. The committee report, 
“1. This Chamber considers that the duties upon half manu- 
factured articles, such as iron and steel ; iron, steel, brass and copper 
wire; brass and copper sheets; iron and brass tubes for boilers, 
steam, and gas, &c. ; and tin-plates, should be levied by weight ; and 
that the duties upon all articles entirely manufactured should be 
taken ad valorem. 2. This Chamber is unable to give the average 
price of the manufactured articles known as ‘ hardware,’ the goods 
are so varied, and the qualities of each single article so numerous, 
that any approximate calculation would be of little assistance to my 
Lords ; for instance, brass locks, which are made from 9d. per dozen 
to 180s. per dozen, and upwards; steel pens, from 1}d. per gross to 





13s, 6d. and upwards; fire-irons, from 10d. per set to 20s. and up- | the wishes of Messrs. Bagnall), established in the last autumn and 


wards; plated candlesticks, from 4s. per pair to 80s. and upwards ; 
japanned tea trays, from 8d. per dozen to 80s. and upwards. 
Wemeress other articles might be mentioned as further illustrating 
the impossibility of affording any information to my Lords on this 
subject. 3. This Chamber is of opinion that the French Treaty will 
be of little benefit to the manufacturers of Birmingham, in the 
event of a duty at all approaching 30 cent. being levied upon 
manufactured articles, as such a duty would afford the French manu- 
facturer a protection which would prevent the importation into 
France of most of the leading articles of this dis:rict. Upon the 
articles known as hardwares, this chamber is of opinion that moderate 
duties, such as those levied by the neighbouring countries of Belgium 
and Holland, would greatly benefit the trade of this locality. This 
Chamber is of opinion that upon the articles enumerated in their 
reply No. 1, the following should be the maximum duties, viz. :— 





Wire, iron a a . 6 francs per 100 kilogrammes, 
Tt 26 . = 0 st © ” ” 
Wire, copper and brass <—- we S & ” 
Copper and brass sheets .. .. .. 10) 4, * 4, ” 
Tees, WOR .. 2. ve 0e ce ce WD ogg ” ” 
Tubes, copper and brass .. .. .. 1b ,, ” ” 
Tin plates .. .2 oo oc of of 6 455 ” ” 


The duty on iron, as stipulated in article 17 of the treaty, although 
considered by the manufacturers of this district as too heavy, will 
still allow the import of certain best brands, though probably only 
to a very limited extent. In conclusion, this Chamber beg to direct 
the attention of my Lords to the fact that, though an abolition of 
total prohibitions in the French tariff may benefit a few isolated 
branches of the manufactures of this district, they cannot forbear 
comparing the tariff of Belgium with that proposed by France, as they 
find, with much lower duties levied in Belgium upon articles known 
as ‘hardware,’ the demand for the products of this locality is ex- 
ceedingly limited, and, with an ad valorem duty of 30 per cent., this 
Chamber feels convinced that the advantage Birmingham and the 
neighbourhood would derive from the new French tariff would prove 
exceedingly limited.” 

A circumstance of some interest at this juncture, when the treaty 
with France is occasioning so much talk, is the following, which has 
come to our knowledge in the interval since our last. No class of 
manufacturers in this country feel more the restrictive commercial 
policy of France than do the manufacturing chemists; but they have 
not allowed the restrictions to exist without attempting to remove 
them. Fourteen years ago Mr. William Bailey, the well-known 
manufacturing chemist of Wolverhampton, made a vigorous effort 
to obtain a relaxation of the French Customs’ laws, in regard to 
chemicals manufactured especially in Great Britain, which, with 
scarcely any exceptions, have for a long series of years been 
virtually excluded from France. Mr. Bailey went to Paris, 
obtained an interview with the Minister of Commerce of that 
time, and during a prolonged interview attempted, on behalf 
of the profession to which he belongs, that which it may 
yet be hoped Mr. Cobden has succeeded in accomplishing for 
the trade and commerce of the United Kingdom generally. During 
that audience Mr. Hailey went through a list of the chemicals and 
drugs manufactured, and demonstrated to Louis Philippe’s minister 
that as many as twelve hundred articles of the class then under dis- 
cussion were altogether prohibited admission into France. The 
Minister of Commerce maintained a most courteous and a cordial 
bearing to Mr. Bailey throughout the whole of the interview, which 
lasted six hours, and after listening attentively to all his repre- 
sentations, expressed himself assured that the interests of the people 
of France were not benefitted by this class prohibition. Mr. Bailey 
expressed the readiness of himself and his fellow manufacturers to 
submit to a tolerably heavy duty if the prohibition should be taken 
off. The Minister of Commerce in turn consented to take steps to 
make the products of the English laboratory stand on as favourable 
terms in France as those of French chemists did in England, if only 
Mr. Bailey would obtain a requisition to that eftect from the French 
chemists. Mr. Bailey, of course, had no faith in being able to provide 
the senator with such an argument. Nevertheless, he had repeated 
interviews with some of the leading chemists of that country, but 
left them somewhat inclining to the conviction that the Minister of 
Commerce spoke not without book when he said that the prohibitions 
of which Mr. Bailey complained were “to compel the French chemist 
tomanufacture to the required extent, for they were not so enterprising 
and industrious as the English chemists.” The prohibitions have 
remained in force to the present day. The manufacturing chemist 
of this country will, therefore, be among the English manufacturers 
most benefitted by the recent treaty. 

The show-rooms of Messrs. Elkington and Co., of Birmingham, 
have during the last few days been the scene of much attraction to 
numerous visitors, who were invited to inspect a superb service of 
plate which has recently been completed for the Bishop of Mauri- 
castro, a wealthy resident of Malta. The service, which is oriental 
in style and appointments, presents a truly magniticent ensemble, and 
in the multiplicity of items is adapted to tastes and requirements 
for which in the social arrangements of Western Europe the same 
provision is not made. It is intended for thirty persons, the weight 
of the whole being 16,000 ounces, and the cost £12,000. The articles 
for actual dinner use are of silver, richly chased, with the owner's 
arms engraved upon each, and they include no fewer than 150 plates 
and 30 goblets. Those for dessert are all of gold plate, with ruby 
coloured glass, and embrace water-jugs, claret-jugs, and a massive 
rose-water dish. The latter is a very noticeable feature, being a 
very elaborate and successful specimen of repousse work. The 
principal objects, however, are the costly centre pieces, in the design- 
ing of which the palm and date trees and clustering plantain have 
been introduced with beautiful and appropriate effect ; while around 
the base are skilfully executed groups illustrative of different phases 
of Arab life. One of these compositions is entitled, “‘ The Halt in 
the Desert,” and represents a young girl drawing water, while a 
camel is patiently awaiting a traveller who smokes his chibouk at 
the foot of a tree, looking complacently on. The figures which 
appear on the other pieces are those of the lion, elephant, buffalo, 
giraffe, antelope, and gazelle, all modelled with remarkable truth of 
form and characteristic action. The fruit-stands and other portions 
of the service are ornamented with a variety of natural objects, such 
as animals, birds, aud plants indigenous to the countries bordering 
the Mediterranean, amongst which occur the horse, ibex, fallow deer, 
brood eagle, vulture, heron, crane, | k, duck, pl t, wattled 
tategalle, parrot, woodcock, lapwing, and quail. These are all treated 
with an amount of artistic feeling and manipulative skill which it 
would be scarcely possible to excel. Indeed, Messrs. Elkington have 
completed the task assigned them in a manner which enhances their 
reputation, high as it has already stood. The service will be con- 
tained in sixteen large French polished oak canteens lined with 
green baize. 

A gratifying spectacle might have been seen a few evenings ago 
at the Capponfield Ironworks, near Bilston, the property of the 
Messrs. Bagnall. These gentlemen are well known in the trade for 
the large extent of their efforts to promote the religious and general 
education of their workpeople and their children, and with this 
object they spend about £1,000 a year. Their works consist of 
thirteen collieries, six blast furnaces, and three malleable iron- 
works; and almost entirely in wages they pay away weekly about 
£3,400. Their principal works lie at Gold’s-hill, between West- 
bromwich and Wednesbury. Here they have a chaplain, a school- 
master, a schoolmistress, an infant-schoolmistress, a night school- 
master, and assistants to the latter; and at Capponfield they have 
a chaplain, schoolmaster and three pupil teachers. At Gold’s-hill are 
large school-rooms where 800 ple may be seated in divine 
worship; and at the Capponield- Works there is a church and 
school-rooms. Prayers are read every morning at both the Works 
by the respective chaplains, who also conduct full services twice 
each Sunday, and are supposed to have the spiritual oversight of the 
men and their families. The day school at Gold’s-hill has just been 
spoken of by her Majesty’s inspector of schools as being of a high class, 
and the evening school as having scarcely a superior. The chaplain 
at Cappontield, desirous of using every means available to forward 








winter a night school there also, and got an average attendance of 
some 250 we think, the staff of teachers being himself, Mrs. Perry, 
the schoolmaster and assistants, and the clerks of the works. The 
schools were thrown open to all comers, young and old, whether 
employed at the works or not; and recently rifle corps drill has 
been added to the attractions. The occasion to which we alluded at 
the commencement, and which drew forth these remarks, was a tea 
meeting to celebrate the close of the season. It was numerously 
attended not only by the night school attendants, but neighbouring 
residents. To the delight of the scholars—many of whom are 
“children of a larger growth”—the chaplain announced that 
throughout the summer there would be one night a week for school 
and one for drill; and that a cricket ground would be furnished by 
Messrs. Bagnall, to which the night school attendants might have 
access. Mr. Perry, the chaplain in question, tells us that 
there are those in the night school who, though colliers now, 
are not destined to remain colliers long, such is their mental 
capacity and their diligent application to learning. 

The advices received this week from Australia do not afford sco 
for much encouragement as to the prospects of a revival of the 
import trade; indeed, until goods are cleared off, and some time 
must elapse, as well as a cessation of shipments, before such clearance 
can be expected, even to a partial extent, the trade of the colony 
cannot be expected to assume a healthy state. The manufactures of 
this district are in full supply at Melbourne and Sidney, and the 
orders received by this mail are small; the remittances to hand are, 
however, larger than they have been of late, which is somewhat ef a 
favourable symptom. At Melbourne commercial affairs wore a better 
aspect than at the period of the departure of the previous mail, and a 
healthier feeling prevailed consequent on the decline in the number 
of suspensions, but goods remained heavily on importer’s hands. 
Business, though contined to small transactions, was generally con- 
sidered to be in an improved condition; but until shipments from 
England assumed something like a reasonable extent compared with 
consumption, transactions were not expected to extend. With refer- 
ence to the metal market, it is reported that the heavy stock of 
galvanised iron pressing on the market has caused a decline in 
prices, and rendered sales difficult to effect, at the reduction. Good 
assortments of B. B. H. Staffordshire iron in fair demand, but with 
the medium qualities the markets are well supplied. Angle and 
T-iron in full supply, but with little demand; plate-iron was fairly 
stocked, and not much saleable; hoop-iron in limited inquiry. 
English coal was in fair supply, but the demand was moderate ; 
quotations from 35s. to 40s. in the Bay of Melbourne. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent. ) 

JENERAL GrowTu or Ramway Taearric anv IMpRoveMeNT oF THE RatLway 
Inrerest—LiveRrooL; Arrangements for the Reception at the Free Library 
of Models, &c.—TaamMways at Birkennuad: New Cemetery Premiuins; The 
proposed Public Ofices—Sovura Lancasume Assizes; Patent Case: The 
Great Eastern—F nom Liverpoot TO MELBOURNE IN 56 Days: Satisfactory 
Performances of the Great Eastern — Youk Minster Oncan: J/ydraulic 
Engines — Stave or Taape at SHerrienp— 'Hatirax Town Hatt— 
CoLuision On THE Miptanp Ratpway—Waces in tus Botton Distaicr 
—VenTiLaTiON oF Sewers—Tue Faexcn Taeaty anp Trvxe Paopucts 
—Nortsern Topics: Zhe Londonderry Monument at Durham; Approach- 
ing Launch of the Connaught (Galway Line of Steamers): Five Castings from 
the Walker Ironworks—W atex Supr.y or LiveRPooL—SEWaGE OF CARLISLE 
—Cutnese CasTinos. 

One of the most interesting commercial features of the times is the 
rapid increase which is taking place in the traflic on the leading 
railway lines. If prudence does but characterise directors, the poor 
shareholder will soon be a poor shareholder no longer. The improve- 
ment is, with scarcely an exception, general; but it is especially 
observable in that empire of indomitable energy and ceaseless activity, 
the “north of England.” That our remarks are well founded will 
appear from the following comparison, which is brought dowu to the 
ciose of the past quarter :— 


Railway. Traffic in 1860. Traffic in 1859, 
Eastern Counties .. - £299,367 oe £294,000 
Great Northern - ee 291, 264 ee 265,868 
Great Western oe oe 262,321 oe 242,.05 
Brighton ee oe o 156, 258 ee 152,432 
North-Western oe ee 940,750 ee 875,195 
South-Western oe ee 183, 286 oe 171,536 
South-Eastern ee os 144,566 ee 138,833 
Sheffield and Lincoln ee 141,503 ee 131,123 
Midland ee ee ee 473,796 ee 426,374 
North-Eastern oe 440,209 413,884 


It should be remembered that “ the corresponding period of last 
year,” to use the approved phraseology, was considered a time of fair 
activity; and, under all the circumstances, there can be no doubt 


‘that the increase observable is to be attributed to the —— 


prosperity and activity of the industry of the country. The only 
danger is that the impetus which the railway interest has received 
will lead to the prosecution, next autumn, of a number of compara- 
tively valueless schemes. There is scarcely a town of the least size, 
note, or population, which does not now possess railway communica- 
tion; and the principle laid down by the Eastern Counties Board, 
viz., to work new branches at 2 per cent. above the actual expenses 
to the large company—terms which are still favourable as regards 
bond fide subsidiary undertakings—cannot be too generally acted on. 
If the Eastern Counties had adhered to this rule in former years, the 
stock would not now be quoted at 56, 

At Liverpool, it appears that the Free Library Committee have, at 
the solicitation of the five Literary and Scientific Societies existing 
in the town, agreed to appropriate space in the library for the exhi- 
bition of models, new inventions, &. A special meeting of the 
Birkenhead commissioners is to be held shortly, to consider a pro- 
posal by Mr. G. F. Train, an American gentleman, to lay tramways 
from Woodside to Oxton and Birkenhead Park, Mr. Train offers to 
allow all vehicles to use the rails, to keep the track in good order, to 
remove the rails in six months, if desired, or to sell them to the com- 
missioners, if they wish to purchase them. The prizes offered for 
the new cemetery at Walton have just been awarded—the first pre- 
mium of £100 having been obtained by Mr. 'T. D. Barry (recently 
appointed town surveyor of Norwich); the second of £50, by Mr. 
G. H. Stokes, Pall Mall East; and the third by Mr. J. Wimble, 
Union-court, Old Broad-street. The town council have had under 
consideration a report from the health committee, showing that the total 
cost of obtaining the land purchased in Dale-street for the new offices 
was £141,000. The total area obtained was 17,936 square yards, of which 
2,553 yards were to be appropriated to the formation of new streets, 
6,706 yards to the erection of the new public offices, according to the 
plans submitted by the borough engineer, and 8,677 yards to be 
offered to public competition. Two memorials were read: one from 
the Architectural Society, respectfully urging that the preparation of 
plans for the new public offices should not be confined to the officers 
of the corporation, but thrown open to the profession; and th 
from the House and Landowners’ Association, pointing out that the 
rates throughout the borough amounted to 36 per cent. on the whole 
rental, and submitting that, if any change were considered necessary, 
means should be devised for bringing under one roof the whole of the 
public offices, without having recourse to a borough-rate. Mr. Sheil, 
in moving the adoption of the plan for the public offices prepared b 
the borough engineer, having referred to the fact that Mr. Newlands 
had carried on an extensive busi as an architect in Scotland, said 
that the loss arising from delay in carrying out the plans amounted 
to something like £1,000 a mouth, and he therefore urged the council 
to adopt prompt proceedings. The cost of carrying out the plans the 
engineer pledged himself would not be more than £93,000 for every- 
thing, and the same accommodation could be provided for £79,000. 
He moved the adoption of the plans, and that advertisements should 
be issued for tenders for the construction of the building, with a sti- 

ulation that the amount was not in any instance to exceed £93,000. 

r. Picton said they could not carry out Mr. Newland’s plans for 
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less than £100,000 at the we least. The estimated cost of St. 
George’s Hull was £90,000 to £97,000, but the real amount already 
expeuded on that building was £300,000. For widening streets in the 
neixbbourhood of the proposed public offices, his estimate was £428,040, 
and for all the improvements which would be ired in carrying 





£855,009, or, in round numbers, about a million. He urged the 
council to consider well before they adopted the step proposed. Mr. 
Alderman Holme objected to the plans as too expensive, and said 
that he found many of the rooms of the most extensive character. 
The room for the treasurer and two clerks was to be 54 ft. 6 in. by 
28 ft., whilst the present council-chamber was only 39 ft. by 27 ft. 
There was an additional room for a clerk of 21 ft. by 15 ft., and a private 
office 30 ft. by 21 ft. He urged the council to hesitate before they 
sanctioned the proposed expenditure, until they were in possession of 
more information, and had a detailed estimate. Mr. Jeffery disputed 
Mr. Picton’s calculations, contending that the real cost of the land 
upon which the building would stand would not exceed £49,160. 

e town-clerk had told him that day that by concentration he 
could save £4,000 in salaries, and £2,000 in incidental expenses that 
were now incurred through the division of the offices. This, at 4 per 
cent., gave a capital of £150,000. Suppose the land cost £50,000, 
and suppose these plans were approved by the council—and he was 
not prepared to say these were the best that could be devised, or 
that the arrangement and elevation were unexceptionable—atill, if 
they accepted these plans or any other that should cost in round 
figures £100,000, they would have all the advantage of concentration 
and save £6,000 a year, which would pay the interest of the money 
invested. After some further discussion, it was resolved, on the 
motion of Mr. Jetlery, that the council, though adhering to the 
desirability of concentrating the public offices, did not feel themselves 
competent, with the information before them, to decide whether the 
plaus at present submitted were the best that could be devised, and 
therefore resolved that the plans should be referred to a special com- 
mittee, with power to call for other plans, either by competition or 
otherwise, and recommend to the council, with the least possible 
delay, such plans as they considered most desirable. 

At the South Lancashire Assizes, which extended late into last 
week, “ Foxwell v. Thomas” was a case of alleged infraction of a 


clay gas retort makers belonging to the Tyne are about to proceed to 
Paris, to have an interview with the French government with regard 
to the proposed French tariff on those articles of English manufacture. 
At present about 1,000,000 fire-bricks are shipped annually from the 
Tyne for France, at a duty of 7 per cent.; but this duty the French 
government propose to advance to 30 per cent., which will be a 
virtual prohibition. At present fire-clay gas retorts are—ludicrously 
enough—scheduled by the French government among musical instru- 
ments, and are charged a duty of 90 per cent., which again amounts 
toa prohibition. It appears that, by the new tariff, earthenware 
will be charged by weight, the common brown earthenware manu- 
factured in the district being taxed at the same rate by weight as the 
more costly ware manufactured in the potteries. France seems to 
have carried matters with a very high, and, one is tempted to add, 
unreasonable hand, in re-adjusting her commeicial relations with 
perfide Albion. 

We have two or three items from the extreme north. Signor 
Monti, who is charged with the execution of the Londonderry monu- 
ment at Durham, has arrived in that city, and preparations are being 
made for the completion of the pedestal. Messrs. Losh. Wilson, and 
Bell, of Walker Iron- works, have recently cast a pair of rope plain 
sheaves for Seaton Velaval Colliery, which weigh upwards of forty 
tons, The same firm have cast a splendid steam cylinder, for the 
engine at North Seaton, 76 in. diameter. The Connaught, the first 
of the new ocean steamers on which Messrs. Palmer and Co., of 
Jarrow, have been for some time engaged, for the Atlantic (Galway) 
Company, will be launched about the 2Ist instant. The public were 
allowed to visit the steamer on Monday, a charge of 6d. each visitor 
being made on behalf of the Burra on Colliery Accident Relif Fund. 

At a meeting of the Water Committee of the Liverpool town coun- 
cil, on Monday, Mr. J. R. Jeffery introduced a proposal to abclish 
the use of the wells, which at present form a portion of the Liverpool 
water supply, and to rely entirely upon the works and reservoirs at 
Rivington. He said that by this means a saving of £3,500 would be 
procured annually to the corporate exchequer. The proposal, how- 
ever, was negatived. 

The Carlisle town council have granted, upon very liberal—indeed 
almost nominal—terms, the use of the sewage of Carlisle, for fifteen 
years, to Mr. M‘Dougal!, of Manchester. Mr. M:Dougall has com- 





patent. ‘The plaintitf, Mr. Daniel Foxwell, of Manchester, 
sought to restrain the defendant, Mr. W. F. Thomas, of London, 
from using a sewing machine of the patent for which he (the plaintiff) 
claimed to be the owner. The plaintiff also sought to restrain the 
defendaut from making or vending the machine, alleging that it was | 
an infringement of Lis patent. The jury expressed a desire to give 
a verdict in favour of the defendant, on the ground that the adapta- 
tion of the machinery in the defendant’s machine was essentially 
different from that of the plaintiff, Mr. Manisty, Q.C., elected to be 
non-suit:d, without prejudice to any application as to costs or other- 
wise. Another case disposed of, “Stephens v. the Great Ship Com- 

y,” was one of some interest. The —— was engaged as 
steward to join the Great Eustern upon her arrival at Holyhead. 
The explosion took pluce while the ship was on her trip to that port, 
and when at lust she did arrive, after considerable delay, the plaintiff 
was informed that his services were not required. He brought this 
action to recover compensation, but the judge, thinking that, under 
the conditions of his contract, he had no cause to complain, directed 
& non-suit to be entered. 

A late voyage of the Great Britain from Liverpool to Melbourne, 
in 55 days 16 hours, seems to have excited great interest at the 
Antipodes, Off Madeira, the ship encountered a fearful storm, and 
so heavy a cross sea, that steaming a-head was dangerous, and she 
was consequently hove-to under steam for 12 hours, rolling heavily, 
but throwing off the seas with peculiar ease. From 28th of December 
to 16th January (lat. 42 deg. 54 min., lon. 16 deg. 59 min.), the 
averege daily speed rose to 266 miles, and from 16th of January to 
5th of February, the day of her arrival in Hobson's Bay, the average 
daily speed was 25 miles. The total length of the voyage was 
18,405 miles, accomplished at an average speed of 275 miles per day, 
from the time the Liverpool pilot leit till the bay pilot came on 
board at the Heads. Steam alone was employed for 8 days 11 hours, 
sail and steam combined for 15 days 11 hours, and sail alone fur 
%1 days 18 hours. The Great Britain on her ruu from the longitude 
of the Cape of Good Hope did not go to the south of the 44th 

arallel of latitude. She met on this part of her course the most 
favourable wcather, with good breezes from S.W., W., and N.W., 
ruoning as many a8 327 and 328, and on one occasion, under sail 
alone, 845 nautical miles in 24 hours. In the heaviest weather, the 
Great Britain proved herself an admirable sea boat, ber unusual 
breadth of beam giving her great stability, and enabling her to stand | 
up under studding sails when other large clippers were under reefed 

topsails, 

"be organ in York Minster is being supplied with four hydraulic | 
engines to work the bellows, Three are already completed, and are 
found to work satisfactorily, The motive power is the pressure of | 
water from a 6-in. main. | 

Trade at Sheffield is still reported to be, speaking generally, in a | 
satisfactory condition. In all branches of the heavy steel trade there 
is activity. The rolling mills are well off for work, and in many of 
them a greater weight of material has been turned out during the 
past fortnight than has been known for some time. The Germun | 
orders have begun to make their appearance. The machinists and | 
tool-makers are ull very busy. Very little can be reported as yet of | 
the American orders for cutlery, and the season has now so far | 
advanced that their nou-arrival is beginning to cause considerable | 
anxiety to those whose trade largely depends upon them. The steel | 
wire drawers, as compared with this time last year, are very slack; 
some of the mills are almost at a stand-still. It appears that the | 
demand for wire for crinoline purposes has quite fallen off. There is, | 
however, no diminution in the demand for best quality steel wire for | 
ropes, the use of which is becoming more general in this country. The 
malleable iron works in the Rotherham district are reported as in 
full work. 

The works of the new town hall at Halifax (designed by Sir | 
Charles Barry) have been commenced, and will, it is expected, be 
prosecuted with vigour. 

Yesterduy week an accident, attended with considerable destruc- 
tion of property, occurred on the Midland Railway, at Ambergate, 
eleven miles from Derby. It appea:s that a lu-gage train was 
shunting, in order to allow a passenger train, due from Derby, to 

At the same time a coal train from Clay Cross was seen 
approaching in the opposite direction. The danger signals were put 
on at the semaphores, but the driver of the coal train heeded them 
not, and the result was that he dashed right through the luggage 
train, scattering the contents of the train in all directions. Both 
engines were much damaged; the lines—both up and down—were 
blocked for several hours. The driver of the coal train said he noticed 
the danger signals, but as he did not observe any obstruction he 
went a-head. | 

The master cotton spinners in the Bolton district have consented to 
an advance of 5 per cent. in wages since Saturday last. The master 
painters of the same neighbourhvod have also, m several instances, 
consented to a required advance of 2s. per week, a question of pay- 
ment by the hour being deferred for the present. The advance is 
made, however, with the understanding that, for six weeks before 
Christmas and six weeks after, a reduction shall again take place in 
the wages. 

Mr. Rawlinson has, in a paper read before the Liverpool Architec- 
tural and Archwological Society, drawn attention to toe bad and 
inefficient ventilation of the Liverpool sewers. Mr. Rawlinson 
remarked that it was the ventilation of its sewers which was the 
salvation of London, and direct ventilation to the open air was the 
only salvation of Liverpool. The more a sewer stauk, the more it 
stiould not be closed up, unless some otber means are provided for 
the noxious guses (0 escape, The plan he pro was that in every 
fifty yards or so in the sewer there should be man-holes, and that in 
these man-holes of sewers there should be a small chamber filled with 
charcoal, in order to allow the foul air and gases to escape. 

A deputation of earthenware manufacturers and fire-brick and fire- 
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1 his operations upon the Wilow Holme, which he has leased 
from the Duke of Devonshire for the purpose, The area of the holme 
is about eighty acres, divided into two portions by the Caledonian 
Railway—sixty and twenty acres. The outlet of the main sewer of 
Carlisle is in the lesser portion; and near the entrance from Caldew- 
gate to the larger holme an engine-house hus been erected, and a tank 
has been constructed by the side of the main sewer, with a sluice so 
arranged that as much of the sewage can be diverted into it as may 
be desired, as it flows down in its course to the river. Adjoining this 
tank a smaller receptacle is constructed, in which is mixed a strong 
disinfecting tiuid, which is allowed to run through a small pipe into 
the larger tank, and there disinfect the whole of the sewage as it 
accumulates. A powerful pump, worked by the engine, then forces 
the sewage thus disinfected and deodorised through an iron pipe about 
ten inches in diameter, which carries it to the holme, where the fol- 
lowing mode of irrigation is adopted:—A small canal, about a foot 


| wide and a foot deep, covered with grass sods on the sides and bottom, 


and with a proper descent, is constructed to run all round the holme. 
This is the main canal, and from it run at right angles lesser canals 
connected at the ends, and thus formed into parallelograms. The 
whole holme is thus divided into plots surrounded by canals; the 
sewage can be let at pleasure into any one of the series or into the 
whole, and thus any ene plot or the whole number can be surrounded 
by streams of sewage. It is intended, however, only to surround 
one or two plots at one time. As soon as the canals are filled, 
breaches are made in the sides of the canals, which allow the sewage 
to overflow the whole of the enclosed plot until every part of it bas 
been inundated. This is allowed to be absorbed, and it will then be 
left undisturbed until the grass has grown. Another plot is mean- 
while proceeded with, and the rotations will be so arranged that there 
will always be some parts of the holme where the grass is growing, 
others where it is ready for tne scythe, and others, again, where the 
process of irrigation is being carried on. The fluid used as the dis- 
infectant is one patented by Mr. M‘Dougall, and manufactured by 
him at his chemical works at Chadderton, in Lancashire. This 
diluting process will be carried on in the small tank referred to, and 
it is estimated that one gallon of the concentrated essence as it leaves 
the chemical works will be sufficient to disinfect from 10,000 to 20,000 
gallons of sewage. 


At a late meeting of the Manchester Literary and Philosophical 
Society, the president (Mr. W. Fairbairn) exhibited two large pans 
of cast-iron, procured by Mr. Worthington from China, where they 
are used fur boiling rice. The metal, which was at the strongest part 
~~ one-tenth of an inch in thickness, possessed considerable 

leability. The president remarked that the art of making such 
large castings of thin metal was unknown in England. 


AMERICAN SUPERHEATING SteAM AppaRATus.—By order of the 
Admiralty the Rhadamanthus steam-vessel is to be fitted with 
an improved superheating steam apparatus, invented by Mr. 
Weatherhed, a member of the American Congress, the sum allowed 
for the experiments being £900. Before receiving the apparatus 
she will steam down the river to the measured mile under the 
charge of officers from the factory department, in order to ascertain 
the exact consumption of fuel, and on her return she will be fitted 
up for the purpose of testing the apparatus, which, it is stated, will 
effect a saving of 40 per cent., with increased speed. 

Foreign axp CoLontaL Jorrines.—An eminent shipwright, of 
Bordeaux, has presented to the Emperor the model of a gunbeat, 
constructed on a system to be propelled without steam. The Emperor 
has approved the model, and has commanded the inventor to build 
a gunboat according to his plan.—Two projects have been started 
at Bombay by native merchants for establishing cotton-mills.—A 
sanatorium and invalid establishment is to be maintained at the 
Cape of Good Hope, for the reception of the sick and disabled troops 
belonging to the various corps serving in China. —A combined system 


of concentric batteries has been proposed for the defence of the French | ; 
' Great Western, to £2,979; on the London and North-Western, to 


coasts.—A vote of £6,000 has been passed by the Victorian Parlia- 
ment with a view to the exploration of the unknown interior of the 
Australian continent. — The King of Sardinia has issued a decree 
ordering important works of fortitication to be commenced forthwith 
at Pavia, Piacenza, Pizzighettone, and Bologna. The three former 
are fortitied places already; but the works of Bologna have been 
but lately commenced.—The representatives of the department of 
the Gironde in tbe Legislative body, and some members of the 
Chamber of Commerce of Bordeaux, waited a few days ago on the 
Minister of Agriculture and Public Works to pray that, among the 
great works about to be executed by the Government in that city, a 
careening dock should be comprised. The minister promised to 
do all he could to meet their wishes.—The contract between 
the city of Paris and the builder who has undertaken the erection of 
the Theatre Impérial (replacing the old Cirque) and the Theatre 
Lyrique, on the Place du Chatelet, has received the sanction of the 
Government. By the terms of the agreement the builder is bound, 


in consideration of the sum of 4,3°0,\00f., to completely tinish the | 


two theatres within eight months from the day he is put in posses- 
sion of the ground,—The Gazette du Senat, of St. Petersburg, pub- 
lishes a convention relative to telegraphic lines recently concluded 
between the Emperor of Russia, and the Emperor of Austria, and 








the Prince Regent of Prussia, the two latter acting in the name of. | 


the Austro-German Telegraphic Union. By this convention new 
telegraphic arrangements and a new tariif were to come into opera- 
tion in Russia on the Ist of the ees month.—The result of the 
experiments made on board her 


view of testing Japanese coal, is such, that engineers have expressed 
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. aggre is no alteration to report this week, prices remaining as 
efore. 

Scoren Pi¢-1non has been very dull during the past week, although 
scarcely any alteration has taken place in the price which we quoted 3d. 
per ton lower; the market closing with sellers of mixed Nos, Warrants at 
54s. 9d., and buyers at 54s. 6d. cash, and 55s. 6d. for three months, open for 
G.M. brands, f.o.b. at Glasgow. No. 1, Gartsherrie 57s. 6d. per ton. 

SPELTER is quoted 5s. per ton higher than last week—price on the spot 
being £20 15s, 

Corpse has been in better demand, and the tendency is to advance, 

Leap.—There is less inquiry now for this article. 

Tin.—Moderate demand for English. Banca is firmer, with but a small 
stock here. Straits inactive, and may be had at £131 per ton. 

TiN-PLaTes.—There is a great scarcity of orders in the market, and some 
sales have been effected a shade below our quotations. 

MOATE and CO., Metal Brokers, 
65, Old Broad-street, Londun. 
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SCOTCH PIG IRON REPORT. 
No. 1 Gartsherrie .. .. 56s. Od. f.0.b._ Glasgow. 
G.M.B. 54s. Od. do. 


re as ce, do. 
M: Nos. Do. eo oo 58s. Gd. eo do. 





WARRANTS, 

Cash prompt .. .. 54s. 6d. per ton. a 
3-5ths No. !and{1mo., open,.. .. 543. 9d. do. 
@Sths ,, 8 .. {2mos., 4» o o 568.00. do. 

Js » oo eo ec S88, &:; 

MANUFACTURED IRON. 
Bars,Govan .. .. .. .. £7 15s. Od. less4 per cent. 

Common oe of oo St Se O8. 


Drumpeliar, Common ., .«- . 
Do. Best... oo (foe OD Va, 08 


Plates and sheets .. .. .. £9t0 £10 
ils << me se oe Oe 
Pipes eee ae a) 
Chairs .. «2 « oo o £423, 6d. Nett cash. 


Guascow, [1th April, 1860. 
The market during the past week has been quiet, the shipping demand 
became a little more active, and speculation thereupon increased, A rise to 
55s. 6d. cash was made on Saturday, but we have since declined, and busi- 
ness was done to-day as low as 54s. 3d. cash, and 54s, 6d. one month open, 
closing flat. 
Exports last week were 12,275 tons ; in corresponding week last year they 
were 13,629 tons. 
Suaw anv Tuomson, Metal Brokers. 





Ramway Trarric.— The traffic returns of railways in the 
United Kingdom for the week ending March 31 amounted to 
£474,460, and for the corresponding week of 1859 to £434,650, show- 
ing an increase of £39,810. The gross receipts of the eight railways 
having their termini in the metropolis amounted to £201,182, and 
for the corresponding week of last year to £184,649, showing an 
increase of £16,533. The increase on the Eastern Counties Railway 
amounted te £1,186; on the Great Northern, to £2,607; on the 


£6,219; on the London and Blackwall, to £111; on the London, 
Brighton, and South Coast, to £624; on the London and South - 
Western, to £1,557; and on the South-Eastern to £1,250; total, 
£16,533. 

Tue Orpyaxce TriAts.—The steam floating battery Trusty, 14, 
which has been towed into Chatham Harbour, is intended to be taken 
into the first dock, recently vacated by the screw frigate Galatea, 26, 
in order to be carefully overhauled and put into a thorough state of 
repair, preparatory to a further series of experiments being tried 
upon her at Shoeburyness with the Whitworth and Armstrong long- 
range guns, under the direction of Colonel J. W. Mitchell, R.A., and 
the Ordnance Select Committee, consisting of Col. J. St. George, 
C.B., K.A., President ; Capt. Sir W. S. Wiseman, R.N.; Col. E. H. 
Greathed, C.B., D.C.L., R.A.; Col. W. J. Smythe, R.A. ; and Col. 
W. Kobinson, R.E. Since the Trusty has arrived at Chatham she 
has been carefully surveyed by the principal officers of the Dock- 
yard, in order to ascertain the extent of the injuries she sustained 
on the occasion of the former experiments made on her with the 
Armstrong gun at Shoeburyness. The result ascertained is that her 
hull is very much injured in several places, the elongated shots tired 
from the Armstrong gun being so territic in their effects as to shatter 
in pieces several of the massive wrought-iron plates with which the 
battery is coated, and in some instances passing completely through 
the vessel. ‘Ihe whole of the iron plates in the slightest degree 


et apt | injured are to be removed, and replaced by new ones of equal thick- 
ijesty’s ship Roebuck, with the | = { , 
made good with the least possible delay, when the battery will be 


ness; the timbers are also to be repaired, and the recent damages 


their belief that, from the appearance of the different samples, they | again towed down to Shoeburyness, and placed some miles out at 


fear the Japanese, not understanding the art of mining, wori indis- 
criminately from bad or good seams, thereby producing a mixture 
unfit for general steam purposes. 


| 
| 


} 
‘ 


sea, the Government being desirous of having a complete trial made 
of the rival Aonutuong eas Whitworth guns, when the latter 
especially will be thoroughly tested. 
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MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIET 


Ordinary Meeting, April 3rd, 1860. 

W. Farrsairy, Esq., F.R.S., &c., President, in the Chair. 
Dr. F. Crace CALvert stated that he had been induced, some 
eighteen months ago, by Mr. J. A. Ransome, to make some researches 
with the view of ascertaining the nature of the products given off 
from sloughing wounds, and more especially in the hope of throwing 
some light on the nature of the contagion known as hospital gangrene. 
He had, therefore, fitted up some apparatus to condense the various 
products given off from such wounds, but the quantity obtained was 
so small, that he deemed it advisable to collect the products given 
off from a large quantity of meat during putrefaction: and he had 
found these to be quite of a different nature from what has been 
hitherto generally supposed. For instance, he found that no 
sulphuretted nor phosphoretted hydrogen was given off, but, on 
the contrary, alcaloids containing the sulphur and the phosphorus. 
He further added that he had great hopes in time to be able to dis- 
cover the nature of the products called miasms. He also stated that 
he was now engaged in examining the liquids and solids produced 
during putrefaction, and would at some future time lay the results 
obtained before the society. 

Mr. Henry Bowman exhibited a chart of the temperature of the 


























last winter months, compared with those of previous years. The 
principal results are tabulated below :— 
; gs | é |gzs igs 
es | les ee® de. 
| s . Sos. - & 
ela lge8| iss (Ege_ 288 
53 | 2 /| gs |§S.| a IP sigess.2°3 
E| 6! 2 legs] ¢ $Sais2>2 258 
\2| 2 4 |S23| 4 [eséieuseide 
Cal La sss \3" lp. 23 
c2 AS jess ick 
zs | < \5 as laa 
1859. o | o | o | oj} e¢ | eo | 
October .. 730 | 235 | 495 | 8 | 493 | 500 | —07| 2 
November 553 | 210 | 343 | 12 | 402 | 429 |— 27) 14 
} | 1 
December | 48°8 | 95 | 393 | 21 | 342 | 390|/—48), 3 
1860. | ‘on 
January .. es 55°6 | 19-0 |~e 15 | 37°3 | 36°7 + 06) 26 
February .. ..| 50°0 | 185 | 325 | 21 | 35-4 | 39°3 ' ad 4 
} | 
March 1550 | 210 | 340 | 1 | 400 | 418 | — 18] 2 
ee) ES ES (SS AS | ED | SND 
i ' | | | 
‘The 6 months wan, | r  @4en 2g 416 | — 22 
rota ay } -| 139 | 95 | 645 | 88 | 39-4 ae | 2:2 





Mr. Dyer having taken the chair, 
The President read “ A Memoir of the late John Kennedy, Esq.” 
Dr. J. P. Joule read a paper “ On the Efflux of Air.” 

The author, after referring to the experiments and views of Newton, 
Bernoulli, Venturi, Savart, and others, on the flow of liquids and 
elastic fluids, described some experiments he had recently made on 
the flow of air through oritices in thin plates, and through tubes. 
The pressures employed were from 5°6 in. to 1°44 in. of water. The 
quantity of air discharged was found to observe the well-known law 
of the square root of the pressure. The author’s experiments on the 
velocity of air discharged through orifices of different forms were 
made with a pressure of 1°44 in. For very small pressures V=,/ 2gh ; 
calling this unity the velocity through holes in thin plates, is 0°607 ; 
through pipes of diameter equal to their length, 0-767 ; and through 
pipes of diameter equal to their length, furnished with a piece of 
wider tube for the entrance of the air, 0°893. 

Dr. Joule also gave results of the boiler testing, by expansion of 
water, described by him at a previous meeting; the temperatures 
ones were between 97 deg. and 126 deg., and the testing pressure 
65 lb. on the square inch. 

A paper, by Messrs. A. Ransome and G. V. Vernon, was read b: 
Mr. A. Ransome, entitled “ Contributions to Medical Meteorology.’ 


PHYSICAL AND MATHEMATICAL SECTION, 
Annual Meeting, March 29th, 1860. 


Mr. Baxendell, F.R.A.S., read a paper, entitled “ Remarks on the 
Theory of Rain.” 

It has been well established by numerous carefully conducted 
experiments, that the quantity of rain received by a gauge placed 
on or near the ground is almost invariably greater than that received 
by a similar gauge placed at a greater elevation in the immediate 
neighbourhood; and, in explanation of this remarkable fact, meteo- 
rological writers have generally adopted the hypothesis advanced 
by Professor Phillips (Report of the British Association for 1833, 
p- 410), “that the whole difference in the quantity of rain at different 
heights above the surface of the neighbouring ground is caused by 
the continual augmentation of each drop of rain, from the commence- 
ment to the end of its descent, as it traverses successively the humid 
strata of air at a temperature so much lower than that of the sur- 
rounding medium, as to cause the deposition of moisture upon its 
surface.” In support of this hypothesis, Professor Phillips remarks 
“that it takes account of the length of descent, t in passing 
through more air more moisture would be gathered; it agrees with 
the fact that the augmentation for given lengths of descent is greatest 
in the most humid seasons of the year; it accounts to us for the 
greater absolute size of rain-drops in the hottest months and near 
the ground, as compared with those in the winter and on mountains ; 
finally, it is almost an inevitable consequence from what is known 
of the gradation of temperature in the atmosphere, that some effect 
of this kind must necessarily take place.” 

Now, although it must be admitted that the temperature of falling 
rain is generally below that of the air near the ground, yet if we 
proceed to determine the temperature of a rain-drop at the com- 
mencement of its descent, from its known rate of augmentation in 
falling, and from its temperature when it arrives at the surface of 
the ground, we shall obtain a result wholly inconsistent with known 
facts, and therefore fatal to the hypothesis. 

The most complete series of observations with which I am ac- 
quainted, of the quantities of rain falling at different heights, is that 
made at York, in the years 1832-5, by Mr. Gray and Professor 
Phillips at the request of the British Association, the results of 
which are given, and ably discussed, by Professor Phillips in the 
volume of Transactions of the Association for the year 1835. Three 

auges were used in these observations: the first was placed on a 
arge grass-plot in the grounds of the Yorkshire Museum; the 
second on the roof of the Museum, at an elevation of 43 ft. 8 in.; 
and the third on a pole 9 ft. above the level of the battlements of 
the great tower of the Minster, at an elevation above the ground 
gauge of 212 ft. 10} in. The total quantities of rain received by 
these gauges during the three years of observation were as follows :— 





Ist gauge ... ‘ 65°430 in. 
2nd 45 eee vee ove 52°169 
3rd, .-- 38°972 


From these numbers it appears that the ratio of increase of size of 
i ow is 0°G79 for the last 213 ft. of its fall, and 0°254 for the 
ast 44 ft. 

A very able discussion of the whole series of observations, with 
reference to the temperature of the seasons, led Professor Phillips to 
the following formula for calculating the difference between the 
Tatios of the quantities of rain received on the ground, and at any 
height h, the value of the co-eflicient p depending upon the tem- 
perature ¢’ of the season: — 

uv 

. d=ph 110 

Calculated by means of this formula, the mean height of the 
point at which rain begins to be formed is 1,747 ft.; and the height 











at which the quantity of rain is only one-half of that which falls on 
the ground is 356 ft. 

Assuming the mean temperature of newly fallen rain at York to 
be 48 deg., and taking the latent heat of vapour at 1210 deg. at 
the temperature of 32 deg. Fahrenheit—the value adopted by Pro- 
fessor Espy in his Meteorological Reports and Essays,—it will be 
found that a rain-drop cannot acquire the increase of size indicated 
by the observations, by the condensation of vapour upon its surface, 
unless its temperature, when at a height above the ground not 
exceeding that of the top of the tower ot York Minster, is below— 
434 deg. Fahrenheit! From this result it is evident that only a very 
small portion of the total augmentation of a rain-drop can be due to 
the condensation of vapour upor its surface, and that by far the 
greater portion must be owing to the deposition of moisture which 
has already lost its latent heat, or heat of elasticity, and which is, 
therefore, not in the state of a true vapour, although, on the other 
hand, its invisibility in the atmosphere under ordinary circumstances, 
in the form of cloud or fog, renders it difticult to suppose that it can 
be in the ordinary liquid state. We have just seen that at a height 
of 356 ft. the quantity of rain is only one-half of that which falls on 
the ground; and it is evident, therefore, that a shallow stratum of 
the lower and comparatively clear atmosphere supplies as much rain 
as a densely clouded and much deeper stratum in the higher regions. 
As these remarkable results may raise doubts as to the general cor- 
rectness of the methods of observation which have been used to 
determine the quantities of rain at different heights, 1 may here 
mention an important fact, for which I am indebted to my friend, 
Mr. Binney, F.R.S. In descending the shafts of deep coal mines, 
Mr. Binney has observed that the drops of water which drip from 
the upper part of the shaft increase to an extraordinary size during 
their descent to the bottom. Evidently the same principle is here 
in operation as in the case of a rain-drop falling through the atmo- 
sphere, and Mr. Binney’s observation atiords a valuable contirmation 
of the general accuracy of the results ofthe observations which have 
been made to determine the rainfall at different elevations. 

That the whole amount of a fall of rain is not derived from the 
direct condensation of vapour at the time that the fall takes place, 
is apparent from other considerations than those which depend upon 
the different quantities of rain at different heights. It is supposed 
by some meteorologists that the mild temperatures of the higher 
latitudes of western Europe are due to the heat which is liberated 
by the condensation of vapour during the frequent = of 
rain, which take place on or near the coasts; but if this view were 
correct, the mean temperature of rainy days ought to be consi- 
derably greater than the mean temperature of the year. 

A discussion of the Greenwich observations for the years 1852, 
1853, and 1854, and of the Oxford observations for 1855, 1856, and 
1857, with reference to this point, has given the following results;— 

GREENWICH OBSERVATIONS. 


Number of | Mean temp, of | Mean temp. of 








Year, rainy days, rainy days. the year, 
a _— ae =, - 
1852 | 152 51°39 | 50°66 
1853 ls4 47°62 47°49 
1854 145 48°30 48°80 
General Means. | 160°3 49°27 48°98 





OxrorD OBSERVATIONS. 














Year Number of Mean temp. of | Mean temp. of 
. rainy days. rainy days. the year, 
1855 140 49°84 47-10 
1856 154 49°09 48°70 
1857 | 146 49°96 50°40 
General Means. 1466 49°63 48°73 


It appears, therefore, that the excess of mean temperature of 
rainy days, over the mean temperature of the year, on an average 
of three years, is only 0*29 by the Greenwich observations, and 
0°90 by the Oxford observations; but as the winds which bring 
rain come principally from warmer latitudes, the mean temperature 
of rainy days ought, on that account alone, to be greater than the 
mean temperature of the year. Dividing the winds into two groups, 
northerly and southerly, it appears from the Oxford observations 
that out of 2185 days of fair weather in the year, the wind was 
from the northern half of the compass on 131°5 days, and from the 
southern on the remaining 87; but out of 146°5 rainy days the wind 
was from the northern half on only 64-5 days, and from the southern 
on 82. Moreover, the quantity of rain which fell with winds from 
the southward was nearly four-tenths greater than that which fell 
with winds from the northward. Calculating the mean temperature 
of rainy days from the mean temperatures of the winds which 
prevail on those days, the result is 50°05; but we have seen that 
the observed mean temperature is only 49°°63, or 0°45 less than 
the computed. It appears, therefore, that a wind accompanied 
with rain is, in general, sensibly cooler than the same wind attended 
with fair weather, and that whatever may be the mode of formation 
of rain it may be regarded as a cooling process; and this view is 
borne out by the fact that themean temperature of the days next after 
days o! rain is sensibly less than that of the days of rain, Accord- 
ing to the Greenwich observations the diminution is 0°29, and ac- 
cording to the Oxford observations it is 0°19. But, if the vapour 
brought by a rainy wind retains its latent heat up to the t that 





than that of the mean temperatures of the day of rain and the day 
after. It will be seen that this conclusion is borne out by the follow- 
ing results of the Greenwich and Oxford observations :— 





Mean temp. | Mean temp.} Mean temp, 








of day of day of day 
before rain.| of rain. after rain. 
oO oO oO 
Greenwich Observations .. .. 49°25 49°27 48°98 
Oxford “ 49°50 49°63 49°44 








Should the supposition that a considerable portion of the aqueous 
vapour in the atmosphere may lose its latent heat without becoming 
visible as cloud or fog be held to be inadmissible, it appears to me 
that we shall then have no alternative but to conclude that the 

enerally received theory of latent heat is inapplicable to met 
ogical phenomena—a conclusion, at least, as questionable as the 
view which I have ventured to advance. 

Mr. Dickinson read‘a paper, “On the Occultation of the Planet 
Jupiter by the Moon, May 24, 1860.” 

This phenomenon, as it occurs a considerable time before sunset, 
will not be visible to the unassisted eye; such persons, however, as 
possess good telescopes will have an opportunity of observing it, if 
the state of the atmosphere will permit; and for the purpose of 
enabling them to compare their observations with the computed 
times, the following results of a calculation are submitted to the 
members of this society ;— 





CALCULATION ror MANCHESTER, 
Lat. N, 53° 29’, Long. W. 2° 14’. 





| Manchester 








Greenwich 
Mean Time. 
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PRD GUNND  oenceensccccscesseccesce 4 2 42 8 2 4 
Disappearance of the Planet ... 4 2 5&6 8 30 8&7 
Re-appearance of the Planet ... oo} 5 39 26 9 4 3 
EAE GOBER. 0 00 co cceces cocescoceccces 5 40 37 9 41 8 











{ tirst contact 78° 
Ulast contact 238° 
Ang — § first contact 95° 
gle, from Vertex, of {last contact 268° 
The angles are reckoned towards the right hand round the circum- 
e rence of the moon's image, as seea in an inverting telescope. 


Angle, from North Pole, of 


SOCIETY OF ENGINEERS, 
Monday, April 2nd, 1860. 
R. M. Oxvisu, Esq., in the Chair. 


ABSTRACT OF PAPER ON THE MACHINERY EMPLOYED IN 
RAISING WATER FROM AN ARTESIAN WELL, 


By W. Moxxis. 


Tue author described the machinery now used for raising a large 
supply of water from a well sunk to a depth of 300 ft. in chalk by 
the Kent Waterworks Company at Deptford. 

Having given the particulars of the well and bore-hole, he stated 
that the steam engine employed was a modification of the single- 
acting Cornish engine, in which, by fixing the beam under the 
cylinder, and working the piston-rod through the cylinder bottom, 
the centre of gravity was brought close to the foundation, and the 
house built was smaller and much less expensive than is usually the 
case. 

The diameter of the cylinder was 30 in. and the stroke 7 ft.; the 
steam lifted a counter-weight attached to the inner end of the beam, 
which, in descending, raised the water from the well by means of a 
lifting pump 26 in. in diameter, connected to the outer end of the 
beam. The author thought that by this arrangement the engine 
worked more expansively than it would have done had the water 
been lifted by the direct pressure of the steam. 

The parallel motion attached to the pump-rod was explained; it 
being the first application of a novel piece of mechanism, requiring 
no fixed anchorage, the radius rod being connected with the beam. 
An oscillating stufling-box was also described, which reduced the 
friction, and prevented the vibration of the pump-rods (arising from 
their length) atiecting the steadiness of the pump. 

The boiler was 5 ft. 9 in, in diameter by 28 ft. long, and made 
entirely of }-in. steel plates; it worked well with a pressure of 35 Ib. 
per square inch, but the author considered that the lightness of the 
material would be found more advantageous for locomotive and 
marine boilers. 

The machinery, which was made by Messrs. Harvey and Co., of 
Hayle, Cornwall, from their own designs, in accordance with the 
requirements of the company’s engiueer, has been working satisfac- 
torily for three years, raising 2,000,000 gallons of water per diem 
43 ft. high, with a consumption of 18 cwt. of small screenings of 
house coal for twenty-four hours. 

The author, in conclusion, stated that he did not brin 


, forward 
this example as a model engine for general purposes, 


ut a8 an 





actual precipitation of rain takes place, the sudden disengagement of 
this heat, although apeeer | in the higher regions of the atmosphere, 
ought to have a very sensible effect in raising the mean temperature 
of rainy days; but as no such effect is produced we may conclude 
that the greater portion, if not the whole, of the moisture from which 
the rain is formed, had previously lost all its latent, and also a small 
portion of its sensible heat. 

The questions now arise—Ilst, What becomes of the enormous 
quantity of heat given off by the vapour which is condensed in the 
atmosphere? and, 2nd, As the moisture which forms rain is not in 
the state of a true vapour, is it in the ordinary liquid state, or in 
some other state not hitherto recognised by meteoroiogists and 
chemists? With regard to the first question, it may be remarked 
that air nearly saturated with vapour has probably a greater power 
of radiating heat than dry air. The upper portion of a wind charged 
with vapour would, therefore, undergo a rapid cooling, and as the 
vapour which loses its latent heat does not immediately atlect the 
transparency of the air, this process would go on unchecked for 
some time, and would gradually extend to the lower strata; the 
vapour which had lost its latent heat would also gradually descend 
and accumulate in the lower atmosphere, until, at a certain stage of 
the process, clouds and rain were formed. This view of the subject 
is supported by the well-known fact, that the rate of decrease of the 
temperature of the atmosphere with the height,is greater in rainy 
than in fine weather; and it appears likely to lead to a satisfactory 
explanation of many important atmospherical phenomena. 

With respect to the second question, it is difficult to offer any 
plausible conjecture. There can, however, be little doubt that 
vapour deprived of its latent heat often exists to a considerable ex- 
tent in the atmosphere without sensibly affecting its transparency ; 
and, indeed, it often happens that the atmosphere is unusually 
transparent immediately before, and even during showers of rain, 
and when, therefore, it is strongly charged with vapour in this 
peculiar state. 

Notwithstanding the cooling by radiation of the upper portion of 
a warm moist wind, it is very probable that at a station on the 
surface of the earth, the temperature would be found to go on slowly 
increasing, in consequence of the continual arrival cf fresh warm 
air, until the moment when rain began to fall; the rise would then 
receive a check, and, if the rain continued, a decided fall of 
temperature would take place. If, therefore, we take a day of rain, 
the day before and the day after, the difference of the mean tem- 
peratures of the day of rain and the day before ought to be less 





arrangement which met the requirements of the case with economy 
and eiticiency. 








Martin's ANcHor.—A short time ago an interesting series of 
experiments was made in the presence of the master and brethren 
of the Honourable Trinity-house, Newcastle-upon-Tyne, and a 
large number of gentlemen interested in shinping matters, for the 
purpose of testing the comparative holding power of Rodger's 
and ‘Trotman’s anchors, with those made on Martin's . The 
experiments were made on the sands, by the south side of the Tyne, 
near to the works of Messrs. Hawks, Crawshay, and Sons, tbe manu- 
facturers of Martin’s anchors. One of Rodger's anchors, one of 
Trotman’s, and one of Martin's were chosen to be tested. ‘They were 
placed upon level ground, and in pairs drawn together, by means of 
a tackle composed of two triple blocks and a chain paul, having a 
winch with tiy-wheels upon each end, and set in motion by men. The 
relative weights of the anchors were av follows :—Rodger’s, anchor 
5} cwt.; stock, 14 ewt.; anchor and stock, 7} cwt. Trotman’s, 
anchor, 4} cwt. (nearly); stock, } cwt.; anchor and stock, 5} cwt. 
Martin’s, anchor complete, 5 cwt. The relative lengths of the 
shank, stock, and arms of Rodger'’s and Trotman’s were nearly the 
same; Martin’s differing from them owing to the nature of its con- 
struction. The first trial was made with Rodger’s and Martin's, 
and the result in this case was, that while Rodger’s anchor dragged 
55 ft. nearly before taking a good hold, Martin’s only came home 
about 12 ft., and then got quite immovable, When the anchors 
were reversed, a similar etlect was produced, and it was only when 
Kodger’s was loaded with a weight of 4 cwt. that it gave results 
equal to Martin’s. The next trials were made with the same anchor 
of Martin’s in comparison with the above-mentioned one of Trot- 
man’s; in this case Trotman’s dragged 62 ft. before it held firmly, 
while Martin’s ceased moving at 7 ft. ; the same results were obtained 
by reversing the positions of the anchors, and even when consider- 
ably loaded both Rodger’s and ‘Trotman’s anchor continued to cut 
through the ground, while Martin’s remained quite fixed. So com- 
pletely was the superiority of Martin’s anchor proved by these ex- 
periments, that immediately after the trial a certificate was presented, 
signed by the master and brethren of the board, expressing their 
most complete satisfaction at the results, and declaring their con- 
viction that Martin’s patent anchor was vastly superior to any other 
in use, both in a national and commercial point of view, and that 
by its general adoption many lives as well as much valuable pro~ 
perty would be preserved from destruction. 
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In presuming to address such an audience as the present, I have 
undertaken a task which it will be my desire to perform briefly, and, 
without claiming anything original in my treatment of the subject, 
I shall endeavour to interest you for a short period whilst, as clearly 
as | can, I detail a few facts and figures relative to stoneware. I am 
sustained in my presumptuous effort by feeling assured that my 
erude remarks will be accepted in that spirit of indulgence so 
characteristic of this society. The many adaptations of stoneware 
to the wants of life,its active participation in the great strides 
which trade has made in the last quarter of a century, and its not 
unimportant position in British manufacture. would appear to 
entitle it to the votice of a Society for the Encouragement of Arts, 
Manufactures. and Commerce, and the fact, that with these apparent 
claims to your consideratiun it has not been included in the many 
p pers which have been read in this room, joined with the hope 
that the manufacture, though only “over the water,” might be 
foreign to some of you, must be my apology for placing the subject 
and myself so prominently before your notice this evening. 

The following detinition of stoneware is from the Hand book 
of the Official Catalogue of the Great Exhibition of 1851:— 
* Stoneware is a dense and highly vitritied material, impervious 
to the action of acids, and of peculiar strength; it differs 
from all other kinds of glazed earthenware in this important 
respect—that the glazing is the actual material itself, fused 
together.” This description is perhaps vague, and though I 
believe intended to characterise the London-made goods, would 
equally apply to a large portion made in Staffordshire and elsewhere. 
As I purpose, however, to .ontfine my remarks exclusively to the 
stoneware as made in Lambeth, which has always been the chief 
seat of manufacture, you will kindly understand that I use the term 
in its general acceptation—that of a “stone,” or vitrified body, the 
surface of which is coated with a glass or glaze formed at a high 
heat by the combination thereon of a portion of silica (« constituent 
of its own) with the soda of decomposed salt in a state of vapour, 
generated by throwing salt into the kilns when the requisite heat is 
attained, 

Though pottery, or the art of forming vessels from clay, is as old 
as the hills of which it is made, | have no facts to assure me that 
stoneware is of so ancient a date. A Captain Grose, or any one 
equally curious in such matters, might find for it a pedigree as long 
as auy morsel of a superior kind of clay might desire; he might 
pursue backwards its history until he found the stoneware coftin of 
the present day the degenerate descendant of the sarcophagus of a 
Pharaoh, or the Portland Vase the patrician progenitor of the 
present pitcher; but as such respectable antecedents would not en- 
hance its value in the eyes of its consumer, I shall only call your 
attention to its utility. 

In so doing I name its only title to your respect ; it has none of 
those enrichments and embellishments which give rise to love at tirst 
sight; it is too plain to throw into raptures any pilgrim in pursuit 
of the beautiful; it stands in very unadorned simplicity, valueless 
except in its capability to perform offices of the most plebeian 
character. Thus viewed, it is net surprising that we find few 
chroniclers of its progress as a trade, 

i have been unable to ascertain with certainty at what date 
stoneware was first made in Lambeth; it is certain, however, that 
three generations ago the little trade there was then was principally 
in what is called Delftware—indeed the last indication in the shape 
of a Delft signboard, if | may so call it, has quite _— been re- 
moved from Mr. Stitf’s pottery, in High-street, in building new 
premises. As far back, however, as 1570, we find potters 
erying aloud for protection. Stow, in his “Survey of Lon- 
don,” speaking of the potters, says:—‘*About the year 1/67, 
Jasper Andries avd Jacob Janson, potters, came away from 
Antwerp to avoid the persecution there, and settled them- 
selves in Norwich, where they followed their trade, making 
galley paving tiles and apothecaries’ vessels and others very 
artificially. Anno 1570, they removed to London. They set 
forth in a petition to Queen Elizabeth, that they were the first 
that brought in and exercised the said science in this realm, and 
were at great charges before they could tind the materials in this 
realm. ‘They beseeched her in recompense of their great cost and 
charges, that she would grant them house room in or without the 
liberties of London by the water side.” 

In the year 1688 two brothers, of the name of Elers, came from 
Nuremberg, and located themselves in Statfordshire, the then seat of 
manufacture. Here they stayed for about twenty years, practising 
their trade with the gréatest secrecy, and subjecting themselves to 
considerable annoyance thereby. With all their precautions of 
building a high wall around their premises, and employing idiots to 
do their labour, they could not succeed in keeping secret their 
manufacturing processes, and about 1710 they removed in disgust 
from Staffordshire to Lambeth or Chelsea. Others aftirm that their 
removal was in consequence of persecution on account of the 
volumes of smoke emitted from their kilns, and inseparable from the 





creased up to the period when the Board of Sewers discovered the 
advantages of stoneware drain-pipes, and the subsequent overwhelm- 
ing demand for them completed what energy and enterprise had 
begun, and brought the trade up to its present position. 

In this space of twenty-five years, many improvements in machi- 
nery had been effected, and many new articles introduced: among 
the former, I may mentioa string-wheels in lieu of the so-called 
“kickers,” by which the workman was enabled to make more 
articles, and the price was consequently lowered. Another introduc- 
tion was that of moulds for flat bottles; the practice previously had 
been to throw them on the wheel round, and then to flatten the sides 
to the requisite shape—the result, as compared with the moulded 
ones, will be seen by the two specimens on the table. The mould 
also insures the bottles being of one size, which is not always the 
case with thrown bottles. Other moulded articles quickly followed 
to a very large extent, and now continue. The turning lathe, for 
giving a greater finish to articles requiring it than can be done on 
the wheel, was also an introduction of this period. It enables the 
clay to be cut into any form by taking the article in stiff clay, which 
can then be worked like avery soft wood Sharp outlines can be well de- 
fined, and running ornaments thrown up with clearness and precision. 

Among the manufactured goods introduced I may mention filters, 
the necessity for which is still iguored by the mass of the public, and 
the construction very imperfectiy understood. Their introduction 
to any extent is due to the celebrated Mr. George Robins, and the 
quantity made for him and scattered broad-cast through the land is 
most surprising. ‘The utmost means of Messrs. Stephen Green, and 
Doulton and Watts were insuflicient for a time to meet his require- 
ments. ‘The filter trade is still a very important item in the 
Lambeth potteries, and large quantities are annually exported. No 
article in domestic use is more indebted to stoneware than the filter, 
and few have had more attempts made to improve them; in fact, 
amateurs, professionals, scientiiic men, and country gentlemen, are 
all in the babit of inventing filters; as the best of them, however, 
will clog itself up in time, that is of most value which will hold out the 
longest. Here I may refer to a company, either formed or upon the 
point of forming, having in view the remedy of these drawbacks, in, 
as I think, the only practicable way. They are to supply a cheap 
filter at a rent of a few shillings annually, to be placed in the cisterns 
of the house to be supplied. It is a vessel of stoneware, of a simple 
form, having a pipe attached, with tap to draw over the side; it is 
filled chiefly with animal charcoal, arranged to filter quickly. Any 
number of these can be placed in a cistern, and when they become 
clogged can be replaced by new ones—that is to say, with new 
chare al, &c. When we consider the importance of pure water, and 
the difficulty, according to Drs. Lankester, Letheby, and others, of 
obtaining it, any attempt to secure it for us cannot be too highly 
esijmated, 

The clay best suited for making stoneware is brought from 
Devonshire or Dorsetshire, and recently a deposit has been found at 
Farnham, in Surrey; the main -upply, however, is from the two first 
counties. Cornwall sends a small proportion of prepared clay, which, 
though principally used for chinaware, is nevertheless in a degree 
employed in Lambeth. ‘The best quality of stoneware clay is 
found at depths varying from 20 ft. to 00 ft. from the surface. 
After cutting through an upper deposit of waste mould, &c., 
10 ft. to 40 tt. thick, we reach a very aluminous bed of clay, about 
3 fi. thick, called * Tough Tom;” beneath this is a bed of a very 
useful clay for the common kinds of ware, from 4 ft. to 10 ft. thick ; 
to this succeeds 4 ft. to 5 ft. of ‘ Domestic” clay, used in the north 
of England very largely for whitening stone steps, &c., which brings 
us to the stoneware clay proper, from 10 ft. to 16 ft. thick, Beneath 
this is the tobacco-pipe clay, formerly used for the same purpose as 
the best white clay is now, until about some forty-five years ago, 
when, at the suggestion of Mr. Duggan, the London proprietor of 
the stoneware clay, Mr. Stephen Green’s father introduced it as a 
substitute for the tobacco-pipe clay, which it has now quite sup- 
planted. 1 may here add that to Mr. Stephen Green is due the in- 
troduction of the string-wheels, the moulds for bottles, and the 
turning lathes before alluded to. 

To procure the clay, an upright rectangular shaft is sunk until 
the required kind of clay is reached, the sides of the shaft being 
prevented from collapsing by stays and cross beams. ‘The clay is 
cut into uniform oblong lumps, of about 30 Ib. each, and stacked 
awhile in sheds, to get rid of superfluous moisture, and is then 
shipped by steamer or sailing vessel to London, unloaded with 
barges, and Gelivered at the various wharves on the river, where it 
is again stowed in open sheds, this time with heated flues beneath 
the floors, or about the kilns or any other place where the evapora- 
tion can be accelerated. When the balls of clay become dry and 
compact, or as it is called “ white-hard,” they are forwarded to a 
crushing mill, whence the clay issues in a moderately fine powder; 
the necessary mixtures of other clays, &c., are then made for the 
different kinds of ware required. These mixtures vary with different 
potters, but speaking generally I may say all small ware up to two 
quarts is made from white clay alone, whilst larger vessels have 
increased quantities of strong clay, sand, rough stutt, %e., pulverised 
burnt ware, or other ingredients to meet the requirements of 
strength, liability to fly to pieces in the burning, or to stunt 
and crack in the cooling, &c. Chemical vessels which are 
subjected to the action of acids, alkalies, sudden expansions 
or contractions, &c., require above all others a caretul and 
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very beautiful it is to see the apparent ease with which the work- 
man makes the clay “firm to his hand—obedient to his will.” No 
form is strange to the experienced hnd, though it requires years of 
assiduous industry to become one. The acquired expertness which 
some attain in this department may be judged from the fact that one 
man can make as many as 160 bottles for ginger-beer in an hour, or 
at the rate of nearly three per minute, from as many shapeless 
lumps of clay ; and when it is remembered they have to be true to 
the gauge for height, width, and internal capacity, it forcibly shows 
the power of practice. Most of the smaller articles at this stage, 
after being put by for a while, to become white-hard, are ready for 
the glazing and burning, but many which require a more finished 
appearance are smoothed by a turning lathe proper. On the time 
of drying, and careful attention that it is not forced, depends in a 
great measure the safety of the vessels when in use. 

In the case of chemical apparatus, required to stand sudden altera- 
tions of temperature, it is requisite the preparatory drying should 
be as slow as possible to prevent irregular contractions from the 
tirst. It has frequently been suggested that machinery so potent in 
other manufactures might be substituted for manual labour at the 
wheel, but the perfect blending together of the atoms between the 
workman’s fingers, which is of paramount importance, has always 
been considered an insurmountable obstacle. ‘This manipulation is 
nowhere more manifest than in the making of vessels of great capa- 
city (one of which containing 30. gallons I should have had here to 
night, but, like the vicar’s picture, it would have been too large for 
the door). It is necessary, like the marten with her nest, to make 
them in layers, so as to secure the hardening of one layer before the 
nextis put upon it. A jar of this kind will, therefore, require some half- 
a-dozen ditierent rings of moist clay at different intervals, worked 
one upon the other, and when it is remembered that each layer of 
clay has to shrink a considerable extent, and that according ‘to the 
shape of the vessel these shrinkings will vary, and that in the burn- 
ing, if one portion shrinks more than is reckoned for, the vessel is 
either distorted or destroyed, it is no mean certificate to a manu- 
facturer to perfect such goods, which can only be accomplished with 
great care. Indeed, care or incessant vigilance is the mainspring of 
a potter's success. He must be always on the gui vive to forestail a 
chance of error, and numberless are the little opportunities to give 
strength tu the proverb of ‘a stitch in time saves nine.” 


At the commencement of this paper I stated that my remarks 
would chietly, if not exclusively, apply to stoneware, or salt-glazed 
ware. As, however, the more fastidious taste of late years has 
almost ignored the use of salt-glaze for articles of domestic use, the 
present appearance of Lambeth ware is not of stone but of a dipped 
glaze. This kind, called *double-glaze,” from being glazed by two 
processes, one inside and one out, ensures an uniformity of colour 
which cannot be produced in the salt-glaze; and whilst the latter, 
from its being part and parcel of the vessel itself, is the best, the 
former is thought to have a better appearance. It is secured by 
dipping the article into a composition of glass, Cornish stone, and 
other ingredients, fusible at a high degree of heat. For large vessels 
this is, of course, impracticable; nor is it adapted to resist the action 
of acid to the same extent. Now the heat to fuse these ingredients 
is about the same as that required to convert salt into a glaze, hence 
the simple plan of throwing salt into the kiln. 

The constituents of the clay being about two-thirds silica and the 
remainder alumina, with a little alkali, when the kiln is at the 
highest (suppose about 1 900 deg. Fah.) the ware is in the condition 
requisite to take up a certain amount of the soda contained in the 
salt vapour. The two combining not only deposit a surface of glaze 
on the vessel, but the glass thus formed permeates the interstices of 
the tine particles, thus becoming incorporate with the body, as is 
easily seen under a lens. Whilst at this point, permit me to draw 
your attention to a paragraph from the Jurors’ Report of class 27, in 
the Exhibition of 1851; it refers to stoneware thus: —“‘ In addition to 
the high degree of firing, the glaze, instead of being applied by 
dipping, as is usual with earthenware, is produced by throwing into 
the furnace, at a certain stage of the process, a quantity of cvarse 
salt, which is instantly vaporised by the intense heat, and this 
vapour, penetrating to every part of the kiln, produces decomposition 
where it touches the vessels that are being baked ; a film of glass is 
formed by the combination of a portion of the silica of the clay sur- 
face with the soda, while any iron that exists is brought to the 
surface, becomes oxidised, and gives a tint of colour, apparently 
also adding to the strength of the glaze.” 

This assertion, from so high an authority as the writer of that 
report, is of so much weight as to appear beyond question, but 
instances apparently pointing to the reverse are so frequentl 
turning up that i feel justitied in reverting to them. if 
have a chemist’s ladle with the film of glass formed by the 
combination of the silica and soda, which could only be done 
at a very high heat; and yet, if colour is an indication of 
the presence of iron, none is brought to the surface; on the other 
side, it will be seen to have the colour, but is deficient of the glaze. 
What, then, is the cause of this? If the professor is right in stating 
that it is the salt that brings the iron to the surface, why is it not 
coloured all over? And if the brown colour, said to be the iron, adds 
strength to the glaze, where is the glaze on this side that it is te 
strengthen? My belief is that the brown colour is due only to the 
foreign matter brought up by the flame during the salting process, 
and deposited on the vessel wherever the flame licks it. It is the 
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‘The powdered clays are now ready for the | very tine incombustible particles of the fuel; and if the article could 


boiling glaze reached it and covered it, the air expanded in the form 


ticable for a large demand, and, therefore, various machines are in 
of asmall bubble, driving backward in a circle all the tine particles Th 


7 to surmount the obstacles which oppose their progress, and maintain 


manufacture; if so it may be inferred that Lambeth was more | complex mixing. 
| indulgent than at the present day. “Too often,” says a writer of | pug-mill or kneading process; formerly, after the clay was ground | be kept from the flame, and supplied with salt and oxygen, a colour- int 
1587, ** does research develope instances in which the existence of | it was spread on the floor in the way that a bricklayer mixes | less glaze would be produced. If the vessel on the table be examined, lay 
} many of the arts has depended on police regulations; and | his lime and sand to make mortar, and after being thus mixed was | it will be found to be covered with a multitude of small colourless No 
, i manufacturing industry, also the manufacturer's welfare, has been © trodden out with the naked feet and so welded together ; it was then | dots: in the centre of each of these is a very small hole, filled, how- La 
: rested on the irail basis of the caprice of a magistrate. Driven ; thrown on one side in a heap, and allowed to lie and mellow, or be- | ever, with the glaze. I account for this appearance in the following exte 
by ignorance, prejudice, jealousy, to a distance from materials, | come a mass of an equalised consistency ; this mode is still practised | manner:—The small hole, of course, is one of the interstices which the pipe 
workmen, or market, some manufacturers continue to endeavour | to some extent where time is not an pre Ay However, it is imprac- evaporation had left untilled before the glaze was applied; when the Pipe 
| outs 
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How long they practised in Lambeth or Chelsea, whether they were 
the founders of the trade, or whether the before-mentioned Andries 
aud Janson were there before them, | have been unable at present 
to ascertain. A backward flight of forty years, however, will suttice 
to show how rapidly the trade has since been developed. 1 am sorry 
that the little time which successive snatches from business really 
amounts to has not sutticed to allow me to fill up the intervening 
ceutury. 

Forty years ago commerce had not received those aids and appli- 
ances which steam was destined to bring it; railways were only 
looming in the distance; the cheap postage might have been an 
embryo in the brains of the sugyester, but no more; conveyance of 
all kinds was very slow and expensive, and necessarily operated 
strongly agamnst so cheap an article as stoneware ; raw material was 
not so readily obvained; salt, an important article to the stoneware 
« potter, was taxed to an exorbitant extent—it then cost more pounds 
per ton than it now docs shillings—a tax, moreover, was upon all 
goods of a certain size, and free trade had in no way blessed the 
land. In the face of these impediments it is not to be wondered at 
that the market was limited, and a healthy expansion of the trade 
prevented ‘Ihe potters then in Lambeth were in number some six 
or seven, working some sixteen small kilns of 7 ft. or 8 ft. in 
diameter, the produce of each kiln being under £20 worth of ware, 
the principal articles made being biacking bottles, ginger-beer 
bottles (very extensively made still), porter and cider bottles 
(uot so largely made now), spruce-beer bottles (gone with the 
beer quite out of fashion), ink bottles (more used now than 
ever), oil bottles, pickle jars, hunting jugs, &c. A few chemical 
vessels were also turned out well trom one kiln belonging 


to an eccentric individual, whose chief boast was to drink a 
gallon ef beer a day, and do without rest on Sundays. The intro- 
cuction of new Lloed and energy, however, induced an active com- 
petition, and seon sent them to other fields; and stoneware was | 
found to be just ihe thing for articles which were previously 
unthought of, but which now, with others, form standard products, 
‘Ihe trade gradually assumed a healthy vigour, and steadily in- 





The pug-mill is an upright iron cylinder some 6 ft. high, and, say 


18 in. in diameter, with a rotatory shaft passing vertically through | 


its centre. To this shaft are attached a number of blunt knives, so 
disposed as to form a disjointed Archimedean screw; to these are 
opposed similar knives, projecting from the interior of the cylinder. 
The shaft being set in motion by overhead gearing, the clay which 
is poured in at the top with a graduated supply of water, is by the 
form of the screw propelled towards the bottom of the cylinder. In 
its passage downwards the action of the knives is changed from a 
rapid cutting motion to that of cutting and pressing, and by the 
time it is ejected trom the bottom of the machine, it is pressed into 
almost a fit state for the thrower. The action of the above mixing 
process is assisted by sectional gratings at certain distances in the 
cylinder, which is » provided with openings and doors, that any 
part may be the more easily repaired when damaged. 

The clay is divided into lumps something like the original form, 
and either stacked away in walls or conveyed by lifting machinery 
to the different floors for distribution to the throwers and moulders. 
As it is essential that the clay, when received by the workman, 
should be free from all irregularity of substance, it is again subjected 
to another sort of kneading called wedging, which is simply the 
repeated cutting in two (done by a length of wire with a handle at 
each end) and the lifting of one halt and throwing it anglewise 
forcibly upon the other; by this means air-bubbles, &c., are liberated, 
which, if allowed to remain, and worked into a vessel, would expand 
whilst burning, and so destroy it. Portions, in accordance with the 
size of the vessel required, are then handed to the workman, whose 
tirst action is to dash the lump forcioly on the revolving wheel, 
working it between his fingers, first to a hollow column and then to 
a tlat disc, as a last a-surance that foreign bodies are dispelled. The 
potter's wheel is probably known to you simply as a turning lathe, 
with its mandril in a vertical position, instead of, as usual, a hori- 
zontal one. By this means a fiat revolving table is obtained, on 
which the workman forms his vessel; the motion of the wheel is 
accelerated or retarded as the shape of the vessel may require; and 





4 i a disadvantageous struggle with the ditticulties of their situation.” | work for this kneading process, ditiering in minor particulars only, 
ay To the brothers Klers is ascribed the introduction of the salt glaze. | and I shall contine my description to one kind, which performs its | brought up with the flame, and when the bubble bursts, the recoil, gall 
work admirably. as it were, is not sufficient to counteract the attraction of the body of Jugs 


the vessel, and they are left in a circle instead of being gathered 
together. If this is the case it would prove that the colour is con- 
veyed to the ware, not drawn out of it, and as far as strength is con- 
cerned, it makes no difference at all. I have said thus much, because, 
as a general rule, brown ware is preferred, as being most burnt, 
when, provided the glaze is on the paler sort, it is equally good and 
much handsomer. 

There are three kinds of kilns used in Lambeth :—The Stafford- 
shire, or slab kiln, the saggar kiln, and the patent kiln. The first 
may be described, when viewed from the inside, as a circular struc- 
ture, 12 ft. to 16 ft. in diameter, with a flattened dome, surmounted 
by a conical chimney. It is built of good stock bricks, with the 
walls some 8 ft. thick, and a lining throughout of the best fire- 
bricks; through the ceiling or dome are a number of holes, to admit 
of the egress of the smoke, and also for glazing by salt. There are 
several openings around the base of the kiln through which the fire 
is introduced; around the sides are a number of shelves or cupboards 
formed by slabs of fire-clay, to contain the smaller ware; other 
shelves, a3 the kiln is filled, are extended from side to side, and the 
large ware piled upon the top, and on each other, tinishes the setting; 
the doorway through which the articles were carried is bricked up, 
and the burner lights his fires; to each tire is a flue or chimney 
leading into the body of the kiln, but with perforations to admit the 
tire also to the bottom. With frequent replenishings of the tires the 
heat enclosed is rapidly increased, and in the space of 40 to 48 hours, 
according to the size of the kiln, a whitish heat is attained, and at 
about 1,900 deg. is the time for salting; the skill of the burner is 
proved by the fact that a few fires too many at this point woul 
bring the whole to a melting state, whilst one or two bres too few 
would fail to furm the glaze. The tiring is then discontinued, and 
all access of air stayed, and in about the same time as that required 
to reach the heat the kiln becomes cool enough to draw. 

Ano:her mode of buraing is in saggars, or circular boxes, made of 
fire-clay, which, being filled with ware, are piled one above the 
other, the bottom of one being the lid for the other beneath it, and 
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thus forming so many tall columns of boxes. This mode is only 
well adapted for small ware. 

The third kind is a recent invention, being patented in 1858, by 
Mr. John Cliff, of the Imperial Potteries, Lambeth. A model of it 
was shown last year in your Exhibition of Inventions. 

The invention has for its objects, tirstly, great economy of space ; 
secondly, econgmy of fuel; and thirdly, 
the more thoroughly consuming of the 
smoke than by kilns of the ordinary kinds. 

In the panying woodcuts, Fig 1 is 
a vertical section of halfakilu of this kind, 
and Fig. 2 a plan. f 

To etlect the economy in space there is 
built within the lining proper of the kiln, 
and at various distances from it (accord- 
ing to circumstances), a second lining from 
the floor to the level of the commencement 
of the arch of the kiln, leaving an annular 
space round the entire kiln (supposing it 
to be circular), from the base or floor line 
to the spring of the dome; at the base of 
this circular flue, and at intervals, are 
holes to connect it with a hollow chamber 
under the floor of the kiln, in which floor 
are left a number of holes at proper dis- 
tances, over which are erected a seiies of 
perpendicular flues, terminating on a level 
with the before-mentioned inner lining, or 
slightly above it by the means of variable 
lengths of hollow pillars and collars of 
larger diameter, asshown. These variable 
lengths of pillar and collar allow of con- 
structing quarry floorings across the kiln 
at auy desired height, and thus utilise a 
large amount of space hitherto impracti- 
cable. The floor of the kiln and the top 
pier are fitted close, so that during the 
burning no flame, smoke, or draught can 
approach the ware, thus effecting a rapid 
accumulation ot heat within the kiln to 
the point required, and by the removal of 
one quarry opposite the door or entrance to the kiln, and four or five 
slabs from each tier of the middle row (supposing the kiln to be 
circular), the kiln can be filled and emptied with an amount of ease 
and rapidity not attainable in the ordinary mode. 

To effect the combustion of the smoke, cold air is introduced by 
means of an opening from the front of and on the top of each fire 
arch behind the burning fuel. The smoke in its passage up the 
narrow annular flue, and up the hollow pillars, by being so much 
divided, and having to travel over so much more than the ordinary 
heated surface, is more eiliciently consumed, and is again met at its 
exit into the funnel, by streams of atmospheric air passing in at 
openings through the base of the same. 

It will appear by 
the above that the 
products of the fuel 
are more equally 
distributed through 
the body of the kiln, 
that the heat neces- 
sary is more rapidly 
generated than in 
kilns of ordinary 
construction, and a 
consequent reduc- 
tion is made in the 

uantityof fuel used. 

he same means that 
admit of more rapid- 
ly heating the kiln . 
apply also to the cooling of the same, thus allowing larger kilns to 
be illed and emptied within a stipulated time. 

A kiln ot this description, 14 ft. in diameter, will burn £100 worth 
of ware with about 11 tons of coals, whilst a man, with four boys in 
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turns, may set, burn, and draw it once every week, at a breakage | 


loss of about 9 per cent. . k 

The improvements in machinery, &c., made to meet the increasing 
demand for stoneware, have of course helped its extension, and in 
the laboratory, for sanitary improvements. or domestic use, it plays 
an important part. I before remarked on the impetus the trade had 
received when drain-pipes in stoneware were adopted; now, as these 
have to conduct sewage containing the strongest elements of de- 
caying and decayed matter, it becomes a primary necessity that the 
conduits should neither absorb, nor in any way retard the flow; 
accordingly, the first object of the Lambeth potters is to secure a 
thoroughly vitritied body, with a perfect], smooth internal surface. 
Their system of glazing by salt had the advantage of securing 
these desiderata, inasmuch as no glaze could be formed if the 
heat was insutticient, therefore a pipe deticient in glaze would show 
that it was short of burning also. However, the mistake which in 
the trade is too likely to be made, of considering low priced goods 
as cheap goods, has been the means of bringing inferior pipes 
ito the trade, so that many with partial burning and common 
cay are little better than a common redware pipe. Mr. 
Northen is admitted to be the original maker of pipes in 
Lambeth, and Messrs. Doulton, at the present time, are the most 
extensive. At one time there were forty kilns in Lambeth burning 
Pipes; and allowing them to be filled with 9 in., 6 in., and 4 in. 
pipes, to the value in gross of say £50, these kilns would be turning 
out nearly 600 miles per annum. 

The laboratory is supplied with stills, and jars from 1 to 300 
gallons, condensers, worms, pipes and pumps for conveying acids, 
jugs and ladles for lifting, and funnels for strainmg. Candle 
makers are largely supplied with copper-shaped pans, and dyers 
With another kind. Electro-gilders and platers use baths of the 
same character. Export merchants are supplied with bottles, 
Pickle jars, jam jars, air-tight and otherwise—articles of recent 
introduction, and very largely exported—also ginger-beer bottles, 
pale ale and porter bottles, &c. Distillers, wine and spirit 
merchants, have barrels, bottles, or cans, flat bottles, &c. 

The domestic uses are more numerous than select, Staffordshire 
were being more approved, except for beer jugs, blacking bottles, 
warmers, butter pots, and others of a like character. 

Tuggists’ pots, tobacconists’ jars, insulators for telegraphic wires, 
and tanks for aquariums, are all made of stoneware, besides a 
numerous array of vessels and apparatus for individuals of all trades 
and requirements, sometimes the sport of over-sanguine speculators 
oe inventors, at other times a cheap assistance to a valuable dis- 

The present state of trade in Lambeth, when contrasted with its 

ition at the period I commenced, afiords a satisfactory picture. 
_ of some sixteen kilns, turning out each under £20 per kiln, 
£0 ve now-about seventy, turning out each perhaps on an average 
oo They consume upwards of 20,000 tons of coals, paying a 

poration tax of say £2,100 per annum. The law requires this 
quantity to be burnt without smoke, and after immense cost and 
thous - difficulty may be called surmounted, Twenty-three 

ivi Sand tons of clay are annually changed into useful articles, 
ering employment to more than 800 persons. ‘The returns 
Lambeth potters cannot be estimated at less than £140,000. 
ratifying as these results may be, and forcibly apparent as is 
a a ga made, it is equally certain that much move remains to 
secom pli in the short space of forty years so much has been 
still te —. the trade as it were in its infancy, we have a right 
opening w for greater things, not only in the new markets daily 
saggeated in foreign countries, or in the new uses which may be 
land of darke the articles, but the manufacture itself is still in the 

© hear of a lamp of science does not shine in Lambeth. 
net chemistry applied to the arts, but as yet stoneware is 

among them. It is with the greatest respect that I assert that | 


the potter knows little of the chemical constituents of the material 
he has to work and burn. The result of this ignorance is, that 
experiments are often failing from undiscoverable causes, glazes 
peel off, run off, fail to shine when they have been treated in the 
same manner as usual, the fault being in the materials themselves, 
the quality of which can be ascertained by a chemist only, and not 
by the potter until too late for remedy. . 

I maintain, then, that every potter should be his own chemist, so 
far as his trade is concerned. He shoald have at his fingers’ ends 
the qualities and actions of each element he has to use, composed 
and decomposed, and when he is as perfectly au fait with his 
chemistry as he is at present with other branches, he will have 
added a new dignity to his ancient calling, and will enjoy his 
success all the more by having deserved it. 


MILITARY ENGINEERING. 


THE following important circular has been issued from the 
War-office, by order of the Secretary of State for War :— 


Mr. Secretary Herbert desires that the particular attention of all 
the engineer officers should be called to the necessity of exercising 
the strictest economy of the public funds in the desigu of works and 
buildings for military purposes. 

Cases have been recently brought before him where the provi- 
sions of the estimates submitted to the War-oflice have been so 
excessive that they must have been prepared by inexperienced 
subordinates, and forwarded by commanding engineers without 
consideration or study. 

All such designs are, it is true, submitted to an-examination in 
the War-office, and a reduction is thereby often effected; but the 
efiects of such revision are often arbitrary and unsatisfactory, 
unlike savings effected by officers who are thoroughly mastering the 
requirements they have to fulfil, and who meet them in the most 
skilful and economical manner. 

There is reason to fear that there are engineer officers who 
consider the duty of designing beneath their notice, and who are too 
ready to place in the hands of subordinates dties which engineer 
officers in most other services in Europe perform unassisted. and 
which are really among the highest functions of the architect or 
engineer, be he military or civil. 

It being considered that military works ought to be designed by 
military men, in order that military requirements may be fully 
attained, it is most illogical to place their duty in the hands of the 
civil branch of the department when there are military oilicers 
available. 

Mr. Herbert does not allude to the works of fortifications, which 
on account of their magnitude it has been necessary to make special 
arrangements to carry out, but to the fultilment of the numerous 
current services for barrack-store and general purposes, amounting 
in the aggregate to a very large annual sum, which are executed 
from the designs made at the head-quarters of each engineer distinct. 

Mr. Herbert wishes that the designs for new works should, when- 
ever it is practicable, be prepared by an engineer oflicer whose name 
shall be attached to the design. When it is necessary to employ a 
civil member of the department, he, also, shall sign the plan, and have 
the full share of responsibility which attaches to the designer. 

The person employed should consider carefully what is the object 
to be attained and the means of attaining it; he should compute the 
number of persons, or quantity of trattic or stores for which he has 
to provide accommodation, and subordinate not only the dimensions 
of the different parts, but the degree of solidity, permanence, and 
finish given to them to the object in view He should carefully 
consider the origin of the proposal, and whether he cannot avoid a 
new construction by the repair, restoration, or appropriation of some 
existing building. The Secretary of State for War will always be 
glad to consider such proposals if made with care and deliberation. 

A few instances may be quoted wherein, from no want of pro- 
fessional skill, but rather from want of preliminary thought and 
consideration, considerable unnecessary expense has been incurred 
or proposed. 

In a recent instance a bridge was recommended across the moat 
of an obsolete fort, when a causeway of earth would have answered 
every purpose. A drawbridge, of a size and strength equal to the 
tratlic of the entrance of a fortress has been constructed to an 
insignilicant coast-battery. 

The bridge may have been faultless as a bridge, but the first 
thing to determine was whether it was indispensable, or whether it 
could not be replaced by some cheaper, but equally useful expedient. 
A jetty was required to ship ammunition from a magazine, the 
conditions being that 3,220 barrels and cases should be put on 





| board in six hours. Railways were in use at the magazine in 


question, and the trucks running upon them each carried twenty 
cases. ‘lhere were, therefore, 161 truck-loads to be conveyed to the 
head of the jetty, and to return empty in six hours, or one truck- 
load every two minutes. To accomplish this it was proposed to 
construct a jetty to carry six double lines of rails, which would 
have given an average traflic of one truck every twelve minutes on 
each line. One double line of rails was found ample, and the work 
has been executed for one-seventh part of the original estimate. 


But when the proper plan and dimensions are arrived at, care and 
judgment are required in selecting the most suitable material, and 
applying it in the mode best calculated to attain solidity at as little 
cost as possible. It is often bad economy to build in too temporary 
a manner, but the converseis alsotrue. It may be cheaper to build 
every ten years in wood than to sink a large suminstone. The best 
materials should be provided where they are pene but it is quite 
Po to use inferior materials when they will answer the purpose 
as well. 

Mr. Herbert does not wish absolutely to proscribe ornament; but 
it should be used sparingly and with judgment, and never cause any 
sensible increase to the cost of the buildings. Heavy cut stone 
dressing, cornices, and plinths seldom make an addition to the ap- 
pearance of a building at all commensurate with their cost. 

High finish or expensive fiitings to the interior of any part of 
military buildings are still more to be avoided, and are out of place 
in a profession where simple and frugal habits should be encouraged 
among all ranks. 

Engineer officers should endeavour to make the case their own, 
and do for the public service what they would do for themselves had 
they to tind the funds. 

Large as the public revenue of her Majesty is, it is the bounden 
duty of every citizen, and, above all, of every officer in her 
Majesty's pay, to make the revenue go as far as it can, 

Mr. Secretary Herbert feels contident that many officers of 
engineers do give him the assistance he requires, and all can if they 
will only make the attempt. Mr. Herbert sometimes hears as an 
excuse for costly work, that “it is necessary to do credit to the 
service;” but he is not prepared to give credit to any officer for an 
injudicious application of the means placed at his disposal from the 
public purse. 








THe SourHern MAIN-DRAINAGE.—Messrs. Webster and Co., the 
contractors for constructing the southern metropolitan main-drain - 
age, from Greenwich to the outlet in Erith Marshes, have com- 
menced operations on an extensive scale at Woolwich. A number 
of workmen on Saturday began sinking a shaft in Beresford-square, 
opposite the main entrance to the Royal Arsenal, and five similar 
shafts are to be sunk forihwith, to facilitate the formation of a 
tunnel which will be carried under the houses of the principal 
streets in the town. The internal diameter of the sewer will be 
14 ft. 6 in., and the time allowed by the terms of the contract for 
the execution of the work is two years. On leaving Woolwich, the 
sewer will diverge to the left, and be carried to the outlet at Cross- 
ness Point, through the Plumstead and Erith marshes. Depositing 





and disinfeciing reservoirs are to be constructed near the outfall, in 
order to disinfect the sewage prior to its discharge into the river. 





NOTES AND MEMORANDA. 

Tue spire of the cathedral at Amiens is 420 ft. high. 

Tue Midland Railway carries 8,000,000 tons of goods annually. 

Art St. Gothard, on the Swiss Alps, snow falls on 166 days in the 
year. 

Tue great lake of Titicaca, in South America, is 12,850 ft. above 
the sea. 

Tue lighthouse near the abutment of the new mole of Genoa is 
300 ft. high. 

Tue highest range of temperature in the sandy deserts around the 
Red Sea is believed to be 112 deg. 

LAKE MaAGoror:E is, at one place, 2,625 ft. deep, its bottom being 
1,987 ft. below the level of the sea. 

In the reign of Elizabeth, the town of Brighton was situated 
where the chain pier now stands. 

Tue barometric pressure in high southern latitudes averages one 
inch less, at all times, than in the tropics. 

Tue antipodes of London is in the sea, about 500 miles south-east 
of the southern extremity of New Zealand. 





Tue ice around the South Pole approaches 10 degrees nearer to 
the Equator than that around the North Pole. 

An iron bridge of thirteen arches crosses a branch of the Yaru- 
dzang-bo, near Chashe-lo-um-Boo, in Tibet. 

Wenuam Lake, in the United States, so famous for the purity of 
its ice, is fed entirely by subterranean springs. 

Tue Vatican is said to contain 4,422 apartments, or four times the 
number comprised within the Houses of Parliament. 


THe waters of the Amazon force their way 300 miles into the 
Atlantic before they become completely intermingled with it. 

Tue summit of the Stelvio Pass, inthe Rheetian Alps. the highest 
practicable carriage pass in Europe, is 9,174 ft. above the sea 

Tue dome of St. Maria del Fiore. at Florence, is 139 ft. in 
diameter, which is also the diameter of the dome of St. Peter's at 
Rome. 

AMSTERDAM is divided, by its canals, into 90 islands, which are 
connected by 250 bridges. The cinals of Venice are crossed by at 
least 360 bridges. 

Two screw steam- vessels, each intended to attain a regular speed 
of thirteen knots an hour in the Australian waters, are being con- 
structed on the Clyde. 

Tue Amoor river, upon which Russian commerce is rapidly ex- 
tending. is, including its windings, 2,380 miles long, and has a basin 
of 562,880 square miles. 

Sounp ice, of a thickness of 1} in., will safely support the weight 
of one man. When 12 in. thick, it will support almost any moving 
weight which can be placed upon it 

A WATER-WHEEL, or noria, 90 cubits high, and built by the Jews 
once supplied water to Toledo. It was repaired in 1565 by Charles V. 
and in 1568 it supplied 600,000 buckets of water daily. 

Tue aqueduct of Segovia, constructed by the Romans, has 170 
arches, sue of them 102 ft. high, and is of a total length of 2,921 ft. 
It it constructed of granite, without mortar or cement. 


Tue square tower of the cathedral of Mechlin, which is 348 ft. 
high, was originally intended to have terminated in a spire of an 
additional height of 292 ft., making the whole height 640 ft. 


CotumnaRr basalt, although generally dispe ed vertically, is 
occasionally found in horizontal piles. “The Chimney,” a singular 
basaltic formation on St. Helena, is composed of horizontal columnar 
rock. 

Tne screw steamship Jura, on her last trip from New York, 
attained a speed of 330 miles in twenty-four hours, this performance 
being also repeated on another day of the passage. She made 955 
miles in three successive days, the speed being equal to 13} knots an 
hour. 


Tue Serra do Mar, the Brazilian coast range of mountains, rises 
with a slope of about two to one, to an elevation of over half a mile. 
The new San Paulo Railway is to be carried up this serra by means 
of ae planes, inclined 1 in 10, and of a total length of five 
miles. 


Tue volcano called Joanna Bogoslowa, one of the Aleutian Islands, 
rose from the sea in 1796. It is now several thousand feet high, 
between two and three miles in circumference, and is still increasing 
In size, 

Accorptne to levels made in 1837 under the auspices of the Im- 
perial Academy of St. Petersburg, the surface of the Caspian Sea is 
81-4 ft. below that of the Black Sea. Another survey made in 
1838-9 gave a depression of only 38} ft. below the general level of 
the ocean, 


Tue Lake of Luzern, 1,406 ft. above the sea, is perhaps the highest 
sheet of water navigated by steam. The Americans have claimed 
the same distinction for Chatauque Lake, which is, however, but 
1,265 ft. above the sea. Lake Constance, long ago navigated by 
steamers, is 1,283 ft. above the sea. 


33 PER OKNT. only of the power applied to a screw press is given 
off in useful work. An inclined chain-pump delivers 40 per cent. of 
the power applied. A vertical pump utilises 50, and a bucket-wheel 
60 per cent. of the applied power. A crab gives off 80 per cent. of 
the power applied to it, the rest being absorbed in friction. 


Tue Malstrém, the existence of which has been occasionally 
denied, is caused by the regular alternation of the currents of the 
sea in its vicinity. Its depth has been found not to exceed twenty 
fathoms, the bottom consisting of rock and white sand. It may be 
safely traversed, except when at high or low water the wind is 
strong in the north-west, when it is extremely dangerous, 

Tne landslip of the Rossberg, in the valley of Goldau, in Switzer- 
land, occurred on the 2nd September, 1816. The portion of the 
mountain that fell was about three miles long, 1,000 ft broad, and 
100 ft. thick. This mass of rock was a conglomerate, very liable to 
crack, and rested upon an unctuous clay, The latter, to which a 
heavy rain had penetrated, permitted the mountain to slide upon its 
surface. 

Tur Lake Albano, thirteen miles south-east of Rome, is supposed 
to occupy the crater of an extinct volcano, The waters of this lake 
at one time stood 310 ft. above their ordinary level; and, to prevent 
the inundation of Rome, the celebrated En.issario, or tunnel, under 
the hill and town of Castel Gandolfo, was made, nearly 400 years 
before Christ. The tunnel is cut through lava of nearly the hard- 
ness of iron, and is 6,0u0 ft. long, 3} ft. wide, and high enough for a 
man to walk through. 


Tug Lake of Geneva is 1,150 ft. above the sea. Its remarkable 
rise and fall, sometimes of 5 ft,, but usually not more than 2 ft., and 
never lasting more than 25 minutes, is attributed to the unequal 
yressure of the atmosphere on dillereut parts of the surface. Lhe 

hone which, at its entrance at the eastern extremity of the lake, is 
a muddy, turbid steam, issues at the western end, 50 miles distant, 
perfectly pellucid, and of the remarkable tine blue colour by which 
this lake is distinguished. 

At a recent meeting of the Institution of Civil Engineers, Mr. 
Varley exhibited a cracked bell, the metallic continuity of which 
had been restored by simply soldering the crack with tin, so that 
the bell rang as perfectly as before it was injured. Tin has the 
property when heated above its melting point, to nearly a ted-heat, 
of rapidly dissolving copper. If, th the cracked bell, after 


being soldered, be kept at a Gull red-heat, or nearly so, for a litile 
time, the crack will become filled up with an alloy of tin and copper, 
of nearly the same kind of composition as the bell itself, and in 
absolute metallic union with it, and quite as brittle and as sonorous 
as the other portions of the bell. 
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ALLEYNE’S WROUGHT-IRON BEAMS. 
PATENT DATED 9TH SEPTEMBER, 1859. 


In this invention, by John G. N. Alleyne, of the Butterley Iron- 
works, Alfreton, Derbyshire, the two bars used in forming wrought- 
iron bea ns are welded together, with the intervention of an inter- 
mediate bar or “ glut-piece” of H-form, or having two grooves 
which receive the edges of the two bars and protect them from 
excessive oxidation during the process. The two sides of this inter- 
mediate bar may be hammered down quite flat, if desired, so as to 
reduce the joint to the same thickness as the rest of the bar, or the 
— may be left somewhat thicker if preferred. Three or more 
ars may be united by two or more of the H-formed bars if desired. 
Thus beams for bridges or for the decks or ribs of ships, or other 
purposes, may be made of a T-shaped bar, or an L-shaped, or other 
suitable bar united to one edge of a plain flat bar, whose other 
edge is united to another T-shaped bar, or to a bar with a single 
flange, or with a bead along one or both sides of its edge, one of the 
H-formed intermediate bars being welded in at each junction. 
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Fig. lis a section of one form of “ glut,” adapted for the pur- 
poses of this invention. Fig. 2 is a plan, and Fig. 3 is a side view, 
of the same. The “ glut” is an iron bar, rolled with two opposite 

rooves so as to resemble the letter H. Fig. 4 is a section of an 
iron bar, of a form resembling the letter T; two of these bars are 

laced together, with the glut between them, as shown in section in 

‘ig. 5. Fig. 6 is a side view or elevation of the same, with the ends 
of the bars broken away to show their relative position more 
clearly, The junction of the bars and the glut are now heated to a 
welding heat and united by hammering or by pressure, or both, so 
as to bring the whole to the sectional form shown in Fig. 7; or 
the junction may be hammered or pressed down to the same thickness 
as the bars, so as to present the sectional form shown in Fig. 8, thus 
producing a beam consisting of a web with a flange on each side of 
each of its edges. 

The operation of heating and welding the bars may be performed 
in various ways. Thus the bars may be bound together with a few 
iron rods bent round them at intervals, and the whole may be placed 
in a furnace and heated to a welding heat, and then drawn out and 
passed between two or more rolls, which compress the glut and form 
the weld. The small iron rods or clips may be knocked or cut off 
as the beam passes through the rolls; these rolls may be two plain 
— or + hollowed rolls of a width rather greater than 
that to which the glut is capable of spreading in the operation. 
The beam may be guided by a guide-box or frame, or by two other 
plain rolls with their axes at right angles to the first pair. These 
second rolls may not only guide the beam, but may also serve to 
force the two T-shaped bars into the glut, and thus assist in perfect- 
ing the weld. Or, a single pair of rolls may be used, with grooves 
of the form of the finished beam. The whole beam may be heated at 
once, or a portion of its length may be heated and welded, and then 
another portion may be treated in the same manner. ‘Thus the 

atentee employs a reverberatory furnace of suflicient width or 

ength to receive the whole or a portion of the beam, or two rever- 

beratory furnaces, or a furnace with fires on each side, and the beam 
is inserted in this furnace or furnaces, and when it is at a welding 
heat it is drawn out and passed between a pair of rolls having 
grooves of the form of the finished beam. In welding such a beam 
as that shown in Figs. 5 and 6, the lower flange may enter a recess 
in the sole or floor of the furnace, and some loose tire-clay tiles may 
be laid on the top flange, so as to protect it somewhat from the 
direct action of the flame. In lieu of heating the whole beam, the 
central part or junction may be heated by means of two small cupola 
furnaces, the flames from which are directed on the junction, when 
the beam is placed between them. In this case, the heat is chietly 
contined to the glut, and the edges of the two T-shaped bars, whieh 
bars being thus expanded at the edge have a tendency tu curve 
away from each other, as shown in Fig. 9. After welding together 
the ends of the bars, the remaining parts are welded together 
successively (after being heated) by attaching a lever to one of 
the T-bars and forcibly pressing it upon the otier bar and the glut, 
while the glut is hammered on each side to per‘ect the weld. Instead 
of applying the lever in this manner it is suflicient to place a clip 
round the bars in advance of the part to be welded, as shown at A 
in Figs. 10 and 11. Fig. 10 is a side view and Fig. 11 is an end 
view. The clip may have a screw for adjusting it. The bars being 
thus prevented from curving away from each other, a similar eflect 
is produced as if they were allowed to curve and were afterwards 
brought back by the aforesaid lever. 





Steam VesskEis ror THE GANGES.—The first of the steam vessels 
designed by the Oriental Inland Steam Company for the Navigation 
of the Ganges, has just been tried on the Mersey. This vessel, 
which draws 2 ft. of water, is 250 ft. long and 30ft. beam, and is 
propelled by two high-pressure engines of 20U-horse power nominal, 

ut working up to about 800 actual horse-power. The speed attained 
on the trial trip was about 14 miles an hour, with 31 to 32 revolu- 
tions of the wheels per minute, but as many as 36 revolutions per 
minute were obtained for part of the time. The engines are formed 
with inclined cylinders, of 26 in. diameter and 6 ft. stroke; and the 
pressure of the steam is 100 1b. per square inch. The steam is sup- 

lied by four boilers, on the locomotive principle, of great strength. 

‘he vessel is trussed, both longitudinally and transversely, with 
wrought-iron pipes, which are effective in withstanding both ex- 
tension and compression. As this vessel has more power and a 
lighter draught of water than any now upon the Ganges, and also a 
higher rate of speed, her establishment upon that river is looked 
forward to with great interest. The Jumna, a sister vessel, is also 
nearly ready, and these vessels, it is expected, will inaugurate a new 
era in the navigation of the Ganges, as combining greater power and 
speed, and a lighter draught of water, than any heretofore intro- 
duced upon any of the Indian rivers.— Liverpool Albion, 





SALVAGE OPERATIONS IN NEW ZEALAND. 





Tue iron steam-vessel, William Denny, was wrecked at Cape North, 
New Zealand, on the 3rd of March, 1857. After considerable eftorts 





had been made to save the vessel, she was abandoned, and afterwards | 
sold at auction at Sydney. One of the purchasers, Mr. J. Scott, of | Accorp1nG to this invention, by MM. Lezaire and Pauwels, of 
Sydney, proceeded to New Zealand in September, 1857, with men | Valenciennes, France, transverse sleepers are employed, and these 
and materials, to recover the vessel, which was lying on projecting | are each formed of a bar or sheet of iron, having a chair formed at 
rocks and boulders, whereby numerous large holes had been knocked | each end by bending the bar or sheet. The outer jaws of the chairs 
in her bottom. On reaching the wreck a suspension bridge was | are formed by bending the ends of the bar or sheet upwards to a 
constructed from the deck to the shore, a blacksmith’s forge was | right angle or nearly so, and the inner jaws are formed by making 
fitted up, and a punching press was made from a small hydraulic | three bends in the bar or sheet; sleepers and chairs thus constructed 


= which had been brought from Sydney; stout timbers were 
olted to the ship’s sides, and shears were erected over the stern, 
with a hydraulic press on the top of the shears, chains being passed 
under the keel to lift the hull; shears and a hydraulic press were 
also set up under the cutwater of the ship. The timbers on the sides 
of the ship were so arranged that as soon as the vessel was lifted it 
would run forward towards the shore. This movement was opposed, 
however, by the rocks projecting into the holes in the ship’s bottom, 
and it was only with great difficulty, and after nearly eight months’ 
constant application, that the vessel was finally run so far in shore 
as to enable the men to stop about a dozen of the seventeen holes. 
As the ship could not be lifted further, it became necessary to provide 
means for working under water. There was no diving apparatus on 
board, but Mr. Scott extemporised a helmet by fastening three air- 
owed valves (of india-rubber) together, and by inserting a ship's 

ight in front to serve as an eye-glass. <A diving dress was made 
by sewing No. 1 canvas to this helmet and to a pair of sea-boots, 
and the canvas hose for washing the decks was employed to convey 
air from a blacksmith’s bellows. This bellows, loaded with iron to 
give pressure, was fitted upon a stage hung to the ship’s side. Mr. 
Scott was the first to go down and to obtain a mark of the aftermost 
hole. A plate was then made, and fitted on with red lead and 
oakum, T-head bolts being used for fastening it to the hull. The 
bellows being found insutlicient to provide air for continued opera- 
tions under water, two leng:hs of copper funnel were taken from the 
cabin, and with a wooden plunger and leather valves a very good air- 
pump was made, and by its aid the divers were enabled to remain 
under water two hours at atime. A second helmet was made from 
an oil-can, as shown in the right-hand figure of the man in the 
illustration. After all the holes on the starboard side had been 
stopped, the ship was canted over to that side, the operation, working 
day and night, at each tide, occupying sixteen days. Ten holes had 
to be stopped on the port side, one of which required three whole 
plates for covering it, whilst two others took two plates each. After 
the bottom had been made whole, all was got ready for getting the 





vessel off, but, unfortunately, when success was about to crown the | 


efforts of the men, a heavy storm set in, which, after the ship had 
held out for many hours, tinally lifted her clear of her supports, and 
carried her down into deep water, where she had to be abandoned as 
a total wreck. 


Tur Menai Brives.—The tolls of the Menai Bridge have just 
been let at Bangor for £1,470. Probably they feel the “ unrestricted 
competition” of the Britannia Bridge. 


| Somersetshire. Last wee! 








LEZAIRE AND PAUWELS’ PERMANENT-WAY. 


PATENT DATED 97TH SEPTEMBER, 1859. 


may be used in conjunction with ordinary double-headed rails, which 
may be secured in the chairs by wooden keys. 





a, Fig. 1, is a side view of a portion of a bar or sheet of iron bent 
to form a chair at one end thereof, as above described ; bisa = 
of a double-headed rail laying in the chair, and c is a key or w ge 
of wood to hold it securely in its place. Fig. 2 shows a simi 4 
arrangement, in which, however, the form of the bends at the - : 
of the plate or bar are slightly modified to allow of a key or wet ge 
of smaller size being employed, the rail being at the same tim 
more firmly held. sia 

M. Floride Heindryckx, C.E., of Brussels, has also nent S 
English patent, dated 12th September, 1859, for the invention ®t 
described. This fact is a striking commentary upon = oo “ 
system, two patentees paying £20 each for securing a 9 
invention, both patents issuing within three days of each other- 
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Steam PLoveutnc.—An improved steam-pl 
by Mr. Fowler, has been 7 on - farm 0 
Steward Hall, near Stirling. From the action of ¢ 
ground, one furrow by pr was considered equivalent to ye 
the ordinary plough; the depth of the furrow was from 7 a 
13 in., and the land was turned over at the rate of five acres > i 
hours. ‘The steam-plough has at length been introduce p. 

ek it was in operation at Hasselbary —_ 
in that county. It ploughed upwards of eight acres of = a 7 
in a day, an amount of work which would have employ . ol 
forty horses. The expense was 6s. an acre, and ploughing by 
ordinary means would at least have cost double that sum. 
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ee “‘CORLETT’S PERMANENT-WAY. 


| 


PATENT DATED 13TH J UNE, 1859. 





Fie. 1 is an elevation of a modification of a railway chair, the in- 
vention of Henry Lee Corlett, of Inchicore, County Dublin; Fig. 2 
is a transverse vertical section; and Fig. 3 a planof the same. The 
chair A is by preference made of cast-iron, the lower part is curved, 


as shown in the transverse section; the lateral extremities are of | 


an elliptical figure, and from this part extend inwards, forming the 
overhanging lugs B. With this arrangement there is a recess or 
cavity formed on each side of the chair, between the floor or bearing 


surface and the underside or lower surface of the lugs B. A longi- | 


tudinal rib or feather C is formed along the centre of the chair; 
this rib is made to fit the hollow portions of the bridge-rails D, 
and serves to keep the ends of the rails accurately in line with each 
other. The ends of the rails D are placed in close contact with 
each other, the under surfaces of the rails resting firmly on the 
floor of the chair; they are firmly secured in this position by means 


of the tapered or wedge-shaped keys E. The under sides of the | 


lugs B are inclined to suit the angles of the keys E, which are 
placed in the chairs with their thinner ends directed towards the 
rails D. In this way the under surface of each key presses upon 
and holds firmly down the foot of each contiguous rail, whilst the 
upper surface of the key presses against the overhanging lug. To 
prevent these keys from shifting either laterally or outwardly, they 
are acted upon by the set screws F; these screws pass through 


internal screws tapped in the sides of the chair; by this means the | 


keys E may be tightened up to any desired extent by turning the 
screws. In lieu of forming the internal screws in the sides of the 


chair, they may be fitted to pass through the nuts G, and so force | 


the keys E inwards. A modification of the chair, as adapted to 
foot rails, is shown in elevation in Fig. 4, in transverse vertical 
section at Fig. 5, and in plan at Fig. 6. In this arrangement the 
chair A is made with a flat base to admit of its being bolted down 
to the sleeper. The lugs B are very slightly modified from the 
arrangement shown in Figs. 1 to 3; the ends of the rails D rest on 
the chair, and are retained by the keys E, which are tightened up 
by the screws F, as before described. 

Another mode of arranging the chair for bridge-rails is shown in 
Figs. 7 and 8, Fig. 7 being a transverse vertical section, and Fig. 8 
aplan. The bearing surface of the chair A is made to form two 
inclined planes, which rise upwards towards the central rib C. 
This rib is made as wide at the top as the recess in rails D, but is 
narrowed in at the lower part down to its junction with the inclined 
surfaces before referred to. The wedge-shaped keys E are, in this 
arrangement, placed below the ends of the rails D, the inclined 
surfaces of the chair corresponding to the angle given to the lower 
sides of the keys. The upper surfaces of the keys are made fiat, 
and upon these the ends of the lateral flanges of the rails D rest; 
the lateral flanges of the rails pass under the overhanging lugs B. 


The wedges E are driven inwards by the screws F, which may, if | 


necessary, be provided with the jam-nuts H, as a further security 
against the shifting of the screws arising from the vibration of the 
rails when trains are passing over them. 

In the arrangement shown in Fig. 9, the chair A is similar in 
form to the modifications shown in Figs. 7 and 8, and the lower 
inclined faces of the keys E rest on the correspondingly inclined 
surfaces of the chair, but with their thinner edges reversed or 
directed outwards, the lateral flanges of the bridge-rails D resting 
firmly upon the level surfaces of the keys. The tightening up of 
the keys so as to wedge the rails against the overhanging lugs B 
is effected by means of the bolts F, the inner ends of which are 
turned upwards to form hooks, which press against the keys E. 
The outer ends of the bolts F have fitted to them the nuts G, the 
screwing up of which forces the keys outwards, so as to secure 
firmly the contiguous ends of the rails D. 

Fig. 10 represents a vertical section of another mode of arranging 
the means for tightening the keys. The chair A is similar in the 
configuration of its transverse section to that shown in Fig. 2, the 
keys E are arranged as in the last modification, with their thinner 
edges outwards, and they are forced asunder by means of the bolts 
F, which are made to pass through the wedge-shaped head C in a 
Vertical direction between the keys. The screwing up of the nut G 
draws down the bolts and wedge C, and gradually forces the keys 
apart, so as to effectually secure the ends of the rails. These 
improved railway-chairs may either be so arranged as to rest on 
the sleepers I beneath, or they may be laid on the ballast, or they 
may be simply suspended between the sleepers, the mode of attach- 
ae in either case securing a firm and effective junction of the 

8. 

The next part of the invention relates to an improved form of rail, 
which is applicable to ordinary railways, or to the formation of 
tramways on common roads. 

_ Figs. 11, 12, and 13, represent vertical sections showing three 
different modes of arranging and constructing this rail. In Fig. 11 
the rail A is made with a broad bearing surface or tread, extending 
outwards in a lateral direction, the angle to which the inner part of 
the bearing surface is formed being made to correspond to the 
pesveery of the carriage-wheel B. The vertical web of the rail 

tok longitudinal channel rolled in it, the ee and lower surfaces 
> Sree are slightly inclined. This channel is intended to receive 

e vertical wing of the angle-iron C, which is rolled with a broad 

rally extending surface. The vertical wing of the angle-iron C 


| fits into the channel of the rail A, and the two parts are securely 
held together by the bolt and nut D, the rails A and the angle-irons 
C being so arranged as to break joint with such other. When these 
rails are laid in ballast, and held to gauge by suitable tie-rods, the 
lateral horizontal flanges act as a continuous support, and the ver 
| tical as a keel to preserve the rails in their proper position. In the 
modification shown in Fig. 12, the web of the rail A and the wing of 
the angle-iron C are curved slightly outwards, a mode of construc- 
tion to which preference may in some cases be given. In lieu of 
the channels formed in the vertical webs of the rails, as described 
and shown in the last two arrangements, the rails and angle irons 
may be fitted together, as shown in the vertical section of Fig. 13. 
In this mode of fitting the parts together, V-shaped ridges are 
formed on the web of the rail and on the wing of the angle-iron, 
these ridges fit into corresponding grooves formed opposite to the 
rides, either in the web of the rail or the wing of the angle-iron. 
In Fig. 13 there are two ridges formed on the angle-iron, and one on 
| the web of the rail; but this arrangement may be variously modified 


according to circumstances, the main object being to prevent the 
vertical displacement of the rails, and so maintain the bearing sur- 
face as continuous and uniform as possible. When these improved 
rails are laid on common roads, either or both the lateral flanges 
| may be made available as a tramway for ordinary carriages, as well 
as for the flanged whee!s of railway carriages. 
The last part of the invention consists of an improved mode of 
| supporting rails by means of lateral cellular brackets, the cells of 
which are filled either with compressed timber, asphalte, concrete, 
broken stones, ballast, or other similar materials. Fig. 14 is a 
vertical section, and Fig. 15 a plan of a portion of a rail arranged 
and constructed according to this system. The rails A are cast with 
a parallel longitudinal rib of metal B, which is united to the rail by 
the transverse stays or connecting pieces C, the spaces between 
which form a series of rectangular cells open at the top and bottom. 
These cells are filled in with pieces of compressed wood D, the end 
grain of the wood being presented to the surface, so that it may 
wear longer, and at all times ensure its fitting tightly into the cell 
by reason of the lateral expansion. The vertical rib of the rail A is 
cast with a longitudinal channel or recess, to receive the inner part 
of the laterally supporting bracket piece E, which is cast cellular, 
like the outer part of the rail A. ‘The supporting bracket E is fitted 
to the rail A, and the two are firmly connected together by the 
transverse bolts and nuts F. The cells of the bracket E are filled in 
with compressed timber D, or with any of the cheaper materials 
| hereinbefore named. Instead of casting the rail A with a channel 
| or recess in the vertical rib, both the parts may be made with pro- 
| jections and corresponding recesses to ensure their proper lateral 
adjustment. 

Another mode of arranging the cellular railway is shown in 
transverse vertical section in Fig. 16, and in plan in Fig. 17. In 
this case the rail A is of the ordinary form, and it is supported on 
either side by the cellular brackets B, the inner parts of which fit 
the web of the rail, the brackets and the rail being firmly secured 
by the transverse bolts and nuts F. The interstices of the brackets 
are filled with blocks of compressed wood D, or with other materials, 
as before described. 





Steam Train For THE INDIAN Rivers.—Last week we men- 
tioned that a train of barges, built by Messrs. John Reid and Co., of 
Port-Glasgow, for the Oriental Inland Steam Company of London, 
had just been tried on the Clyde with the most satisfactory results ; 
and as this train constitutes a composite vessel of larger dimensions 
than any yet constructed, and as the problem of navigating the 
shallow rivers of India is one of great interest and importance, it 
will be satisfactory if we here record some of the main particulars 
of the dimensions and performance. The train consists of a steamer 
and tive barges, of the collective length of 900 ft., being nearly half 
as long again as the Great Eastern. The breadth of the train is 
30 ft., and the depth of the hold about 74 ft. ‘The draught of the 
barges, when light, is about 10 in., and it is reckoned that, on a 
draught of 24 ft., the train will carry about 2,000 tons of cargo. 
The engines, which are on the high and low-pressure principle, have 
been constructed by Messrs. Fawcett, Preston, and Co., of Liverpool ; 
but, as the steam section of the train is not yet completed, the train 
was, on this first occasion, moved by two small tugs. The boilers, 
which are on the locomotive principle, supply steam of a pressure of 
100 1b. per square inch, and this steam, after having first produced 
power in two high-pressure cylinders, passes into two condensing 
cylinders, by which expedient the power is nearly doubled without 
any increase in the consumption of fuel. The engines are furnished 
with superheaters, external condensers, and all other modern im- 
provements. The different barees of the train are articulated to 
one another by means of circular joints, so as virtually to constitute 
a long flexible vessel presenting only one bow to the water, and by 
this arrangement the resistance incident to the ascent of a rapid 
river is greatly less than it would be if any other species of vessel 
were employed. The train, though so long and of such large dimen- 
sions, was found to be perfectly manageable and capable of being 
steered with certainty and ease. So far as the trial goes, it has been 





successful and satisfactory in every respect.—Greenock Advertiser. 





JOULE’S SURFACE CONDENSERS. 


PATENT DATED 7TH SEPremBER, 1859. 


Tuts invention, by Dr. James Prescott Joule, of Manchester, consists 
in a method of applying a stream of water or other liquid to the 
surface of tubes or other receptacles of liquids or elastic fluids, so as 
to occasion an increased and more rapid interchange and equalisation 
of temperatures. This is effected by placing spirals or spiral coils 
in the pipes or channels, by means of which spiral coils the stream 
of water or other liquid is made to acquire a progressive and spirally 
rotatory motion, or the same eflect may be obtained by placing plates 
or vanes, so as to divert the stream from its original course into a 
spiral direction. In the instance of the “surface condenser” of a 
steam engine of that description in which the exhaust stream is 
passed through tubes placed within tubes of a larger diameter, the 
concentric space between the tubes being used for the transmission 
of a stream of cold water, the patentee places a spiral coil upon the 
outside of the inner tube, by means of which the water is compelled 
to follow the direction of the convolutions of the spirally formed 
coil instead of going straight along the space between the tubes. If 
the “surface condenser,” on the other hand, be of the kind in which 
the exhaust steam is made to enter a receiver through which the 
refrigerating water is transmitted by means of metallic tubes, he 
places spiral coils within the tubes, and thus causes the water to 
follow the direction of the coils. 
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Fig. 1 shows the spiral coil placed inside a tube conveying a 
liquid; Fig. 2 is a diagram wherein a small tube is enclosed within 
one of greater diameter, in which instance the spiral coil is slipped 
into the space between the two tubes; Fig. 3 is a sectional view of a 
convenient form of condensing apparatus or pipe showing the posi- 
tion of the spiral coil. Fig. 4 is a view showing several tubes placed 
in a vessel, in which arrangement coils are placed within the tubes, 
and also may be placed in the spaces between them, as shown in 
Fig. 5. This arrangement is suitable for refrigerator or heater of 
liquids in which one liquid is passed through the tubes, and the other 
liquid through the spaces between the tubes in the opposite direc- 
tion; the coils in the space between the tubes may be dispensed 
with, if this space is occupied by steam to be condensed. 

In Fig. 1, a, a, is the pipe, and } the spiral coil placed loosely 
within it, and in Fig. 2, a is the exterior tube or pipe, 6 the spiral 
coil, and ¢ the interior tube around which the coil is wound or 
placed. In Fig. 3 the steam is passed through the interior tube c, 
the condensing water passing through the space containing the coil. 
In Fig. 4, a, a, &c., are the tubes containing spiral coils, and 6, 6, 
the spaces with or without spirals between the tubes, 








Tue Porsonous Winns or Inpia.—At the last meeting of the 
Meteorological Society a paper was read on dust storms and dust 
col , and thesi ,0F poi winds of India, by H. Cook, M.D. 
The author remarked that there are certain days in which, however 
hard and violently the wind may blow, little or no dust accompanies 
it, whilst at other times every little puff of air or current of wind 
raises up and carries with it clouds of dust, and at these times the 
individual particles of sand appear to be in such an electrified con- 
dition, that they are even ready to repel each other, and are conse- 
quently disturbed from their position, and carried up into the air 
with the slightest current. To so great an extent does this some- 
times exist, that the atmosphere is positively filled with dust, and 
when accompanied by a strong wind nothing is visible at a few 
yards, and the sun at noonday is obscured. This condition of the 
atmosphere is evidently accumulative, it increases by degrees until 
the climax is reached, {when after a certain time, usually about 
twenty-four hours, the atmosphere is cleared, and equanimity is re- 
stored. Dust columns appear under a similar condition of electrical 
disturbance or intensity. On calm quiet days, when hardly a breath of 
air is stirring, and the sun pours down his heating rays with full 
force, little circular eddies are seen to arise in the atmosphere 
near the surface of the ground. These increase in force and 
diameter, until a column is formed of great height and diameter, 
which usually remains stationary for some time, and then sweeps 
away across the country at great speed, and ultimately, losing the 
velocity of its circular movement, dissolve and disappear. The 
author had seen in the valley of Mingochav, which is only a few 
miles across, and surrounded by high hills, on a day when not a 
breath of air stirred, twenty of these columns. These seldom 
changed their places, or but slowly moved across the level tract, 
and they never interfered with each other. The author then spoke 
of the simoom, that deadly wind which occasionally visits the deserts 
of Cutchee and Upper Scinde, which is sudden and singularly fatal 
in its occurrence, invisible, intangible, and mysterious. Its nature, 
alike unknown (as far as the author is aware) to the wild, untutored 
inhabitant of the country which it frequents, as to the European 
man of science, its effects only are visible—its presence made mani- 
fest in the sudden extinction of life, whether of animal or vegetable, 
over which its influence has extended. The author gives the results 
of his information respecting the simoom as follows :—1. It is sudden 
in its attack. 2. It is sometimes preceded by a cold current of air. 
8. It occurs in the hot months (usually Jure and July), 4. It takes 
place by night as well as by day. 5. Its course is straizhi and de~ 
tined. “6. Its passage leaves a narrow “ kuife-like” track. 7. It 
burns up or destroys the vitality of animal and vegrtable exi-tence 
in its path. &, It is attended by a well-marked sulphurous odour. 
9. It is described as being like the blast of a furnace, and the current 
of air in which it passes is evidently greatly heated. 10. It is not 
accompanied by dust, thunder, and lightning. 
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LEiTERS T0 THE EDITOR. 


(iVe do not hold ourselves responsible fur the opinions of our 
Correspondents.) 





MOMENTUM OF MOVING BODIES. 


Smz,—Had I last week discussed, seriatim and at length, the various 
questions upon which, unfortunately, some of your other corre- 
spondents differ from me, I should certainly have required, on my 
own account, the whole of your space at our disposal. I have, 
therefore, postponed until now a farther and, so far as [ am con- 
cerned, final examination of the points submitted by “R. W.,” on 
the momentum of moving bodies, and, with your permission, will 
also allude shortly, in another leiter, to the subject of power- 
transmission by belts. 

I have carefully read the last letter by “ R. W.” in support of his 
previous position, and conclude that bis views and my own are not 
so much opposed as might at \irst sight appear. It seeins quite plain 
that we are not using the word “ power ” in the same sense. 

I have previously noted the special importance of perfect agree- 
ment in this matter, and there are, in our vpinions, various points of 
ditlerence which, 1 believe, arise solely from the absence of this 
essential preliminary. 

These L will notice more fully by and by; but, in the tirst place, 
I would refer to the quotation which “R, W.” has given from one 
of Dr. Lardner’s boows, with the view of again showing his 
(Lardner’s) inaccuracy in explaining the present question. 

It is probable that Dr. Lardner’s scientitic clains will rest more 
securely upon his great merit as a popular teacher of scientitic truth, 
than upon his strict accuracy in the consideration of abstract 
inquiries; nevertheless, | am of opinion that, in this instance, 
“R. W.” has not been happy in his selection of a weak point in the 
doctor's dissertations. 

The meaning of the passage quoted is simply that when a body 
free to move is acted upon by a constant force, which may be 
imagined to result from the action of tie assumed force, at intervals 
of time so small as to be inappreciabie, the body moved will be 
uniformly accelerated—and that the acceleration, or velocity, at any 
instant will be proportioned to the number of impulses received, or 
to the time that has elapsed since the moving force commenced to 
act. 

These statements are quite in accordance with the laws of falling 
bodies, which furnish the best possible illustration of the motions re- 
sulting from the application of uniform force. “ R. W.,” however, 
draws a distinction which | cannot admit, between “ natural” forces 
and what he terms our “puny and artiticial” forces. Were such a 
distinction real —could * natural forces” act as he supposes in a pecu- 
liarly advan.ageous manner upon moving masses, it would in many 
cases be expedient to use the “ artificial” power at our command in 
maintaining a store of * natural” furce such as gravity, and perform 
the work required by its agency. 1 apprehend that in no case would 
any benetit be derived from such moditications, aud conclude, in 
short, that the passage quoted is quite in accordance with fact ; and, 
is, moreover, in no wise contradictory to this additional fact, that 
the whole force stored up in the moving body at any instant, without 
reference to the time in which it has been generated, or to the time 
during which it can overcome any uniformly opposing resistance, is 
proportionate to the square o. the velocity. Aliow me, in illustra- 
tion, also to examine the case put forward by “ R. W.,” of a body 
which is moved by an impulse sutlicient to produce in one second a 
velocity of 3 ft. per second. Were the force then to cease, it will 
be allowed by ail, that but for friction and other resistances, the 
body would go on moving for ever at a uniform rate of 3 ft. per 
second. But if the moving force continues to act upon it for another 
second, ‘ R. W.” seems to consider that it could not do so as 
etliciently on account of the acceleration that must ensue, and its in- 
ability on that account to act as forcibly as before. ‘To this | reply, 
that the moving force or pressure does not act as forcibly as betore, 
but to compensate for this, it acts in the same time over a larger 
sjace. We have only in fact to suppose that a variable train of 
mechanism to which “ R. W.” has alluded (which is quite a fair 
theoretical hypothesis, and in practice would not, 1 imagine, be diltti- 
cult of construction) intervenes between the moving torce and the 
body moved; when the latter moves at a double velocity, the pres- 
sure of the moving force upon it being reduced by the gearing will 
be only one-half ot its former amount, but, in a second, or any unit 
of time, it will act over twice the previous space. In general, if the 
moving force be increased n times in velocity, its pressure will be re- 
duced to 4th of its original amount; and, therefore, reckoning it as 
proportional to pressure X space passed over in a given time, will 
remain constant. The moving body will, therefore, be accelerated 
just as it would be by a constant pressure such as gravity acting in 
each successive unit of time through a constant space. 

“R. W.” nay object to this that the space passed over when 
gravity acts is not constant but increasing; it must, however, be 
noted that the space traversed in each successive unit of time is 
made up of two amounts ; the one due to the velocity acquired during 
previous units of time, and the other a constant space representing 
the continued presence of the force of gravitation. The tigures 
below represent this, taking as the unit of space the distance passed 
over by the falling body in the tirst second, and meaning by 
“terminal velocity” the velocity per second at which the body 
would ¢ ntinue to move at the end of each second were the force of 
gravity suspended. 

Uniform space 


Space Terminal produced by Space 
traversed, velocity. gravity per see. traversed. 
Ist second. .. 1 - 2 + 1 = 3 in 2nd second, 
2nd ,, Pes 3 -- 4 t 1 = 5 in 3rd o. 
3rd ,, ee re) =- 6 + 1 = Tin4dth = ,, 
4th ,, ee 7 _ 8 + 1 = Vinbth ,, 


We see, by the third column, that gravity regularly repeats an 
impulse in each second, acting through 16,4 ft. only; and 1 have 
shown that the diminished intensity of any other kind of force 
acting on a moving body is compensated for by ita operation during 
a greater space in the same time, so that all sources of power are, or 
may be, identical in their action upon such bodies. 

I certainly do not understand how, as “ R, W.” states, any body, 
“instead ot obeying the application of power by a proportionate in- 
crease of speed,” can absorb a certain amount in “a latent state.” It 
is possible that a certain amount of percussive force, causing compres- 
sion of the particles, may be resolved into its equivalent of heat, and 
be thus lost as regards the momentum of the body, but generally 
I conceive that no application of power, however small, can fail in 
producing an increase of motion, and that the quantity of motion, 
in a given time, as measured by mass and velocity, is proportioned 
to the power, and an exact representative of its amount. In short, 
i cannot recognise this theory of “ latent power” at all, believing, 
as 1 do, that all power applied is manifested by increased quantity of 
motion. 

* R. W.” says it is clear to him that momentum is “ that mecha- 
nical ene gy which a body treasures up from a power which puts it 
in motion; ” and this is quite true, in one sense (estimating the time 

whieh is occupied by this energy in overcoming a unifori re- 
sistance); but he seems to me to confound the wiole amount so 
stored up with that required to cause a progressive increase of 
speed; and 1 cannot agree with him in considering * vis civa” 
“momentum,” and “ force of impact” as terms of equal value. 
His expressed conviction that they are so used by the inajority of 
authorities induces ime to imagine that his notion of an “ authority” 
must diver materially from mine al-o. 1 should be glad to learn the 
name of a single mechanical author of acknowledged repute who 
does not draw a clear distinction between these terms, or who does 
Hot Hote, that one varies as the velocity simply, and the other as the 
square of the velocity, although, as stated in my first letter, 1 am 
not acquainted with any work in which the reason for this distinc- 
tion, and the gman contradictions connected with this subject, are 
explained so fully as could be wished. As “ authorities” in favour 


| 


of the views I have endeavoured to explain, I could cite many 
writers, but will mention Mosely and Whewell as well and generally 
known. 

In Whewell’s “ Dynamics” and “ Mechanics of Engineering,” as 
well as in all Professor Mosely’s works on similar subjects that I 
have had an opportunity of seeing, the distinction between momentum 
and vis viva is clearly stated. If ‘* R. W.” prefers to consult more 
elementary works, [ would name the treatise on Mechanics by 
Messrs. Haughton and Galbraith, of Trinity College, Dablin. in their 
‘* Manual of Natural Philosophy,” and also that in Weale’s rudi- 
mentary series on the same subject. In looking over several works 
with the intention of quoting ‘ authorities,” .I find in that last 
named, a foot-note (page 100) so apposite, that IT hope you 
will insert it in full. After detining (page 92) the ‘“ momen- 
tum,” or “moving force,” or “ quantity of motion,” as the 
mass X the velocity, and speaking of bodies in motion, the 
writer says :-—“ The piercing etiects of such bodies are not proportional 
to the moving effects or momenta. For, suppose two unequal balls 
(as a six and twelve-pounder) to have velocities inversely as their 
masses, their momenta will be equal, so that both will have the 
same power to move or overturn an obst.cle, but they will not pene- 
trate a soft body to the same depth—that is, overcome a uniform 
resistance through the same space, for both will overcome the same 
resistance for the same length of time, and during this time the 
swifter ball will have penetrated twice as far as the other. To have 
equal piercing effects. therefore, their masses must be inversely as 
the squares of the velocities, so that their momenta, multiplied into 
their velocities, may be equal. This mode of estimating the effect by 














the product of the momentum and velocity, or the product of the 
mass multiplied twice by the velocity (velocity 2) is called the prin- 
ciple of * vis viva.’ ” 

“R. W.” will thus see that the above authority recognises the fact 
that the force of the same moving bodies may be considered as equal 
or unequal, according to the principle of measurement adopted, and 
so clearly, that, had I been acquainted with the above passage a few 
weeks ago, [ should probably have limited my intrusion upon your 
space to referring “* R. W.” thereto. 

I need not discuss the manner in which “R. W.” examines the 
cases I supposed of 1 Ib. falling 4 ft. and 4 1b. falling 1 ft.; for 
while he remarks, “I will not dispute that the power required to 
raise these weights to the heights named is the same,” it happens on 
the contrary. I assert that the power required (horse power) in the 
two cases is us 1: 2. His remarks, based on their assumed equality, 
are therefore irrelevant. I admit that the mechanical energy or 
“duty” embodied in both is the same; but the distinction between 
this and the “ power,” using the word as generally applied by 
engineers, lies at the root of the whole question. ‘ R. W.” cannot, 
meantime, accept a compromise between two systems of computation 
which he considers at variance, but which, I contend, when fully 
understood, are not so. The quotation I have given proves that [ 
am not alone in this opinion; and until “R. W.” recognises this 
compromise, 1 doubt that his compucations in this matter will be 
liable to constant misconception and confusion. 

Judging from personal experience, | should think it probable that 
many interested in such subjects would be well satisfied to have any 
valid compromise clearly explained as it may prevent much needless 
consideration of seeming inconsistencies. A, ALEXANDER, 

Canada Works, Birkenhead, April 17th, 1860. 











IRON SHIPBUILDING. 


Sirn,—You have done me the honour of connecting my name with 
the above subject in your leading article of 30th of March, on 
“ Steamship Improvement,” stating, “ that no less than eight years 
ago I patented the application of double decks and floors,” and that 
“I recognised the necessity of assimilating the construction of a ship 

to that of a beam or girder of equal length.” You also remark “ that | 
Mr. Fairbairn is now urging these ideas upon the attention of ship- 
builders, and that great efforts are indeed being made to give him 
the credit of their origination.” 

Being led to infer that such indeed must be the case, both from 
the perusal of Mr. Fairbairn’s papers, and the fact of no disclaimer 
having appeared from him, I have no hesitation in appealing to your 
well-known sense of justice to insert the following remarks, for 
which | feel desirous of obtaining the utmost publicity ; for although 
willing to give him credit for * patriotic intentions” in agitating a 
question of national importance, | cannot permit him to claim being 
the originator of principles which he is well aware are identically 
the same as those patented by me, previous, I believe, to the appear- 
ance of any suggestion of a like character on the same subject. 

By a reference to 'He Encinee™, 18th March, 1859, you will find 
a letter from me under the head of “Steamship Improvement,” in 
which I brietly allude to the subject under consideration. 

So far back as the year 1848 I recognised the advantages to be 
derived by adopting the cellular system (as applied in the construc- 
tion of the Conway Tubular Bridge) to the strengthening of ships, 
considering a ship as a beam or girder; and my attention having 
been frequently drawn to the incompetency of long ships (then 
coming into vogue) to resist the various strains to which such float- 
ing structures are constantly liable, in 1852 1 took out a patent for 
a peculiar application of it to ships; in the specitication of which 
are embodied the innovations now proposed by Mr. Fairbairn, and, 
as I am now informed, actually adopted by others previous to his 
late lectures ; the only difierence being that I have gone somewhat 
farther than either, by arranging the material hitherto necessary for 
the requirement of accommodation, &c., in such a manuer as to 
obtain increased strength without a corresponding increase of 
material; and in addition to the great longitudinal and lateral 
strength acquired by the peculiar arrangement | advocate, my system 
of masting and funnels will essentially increase the tirmuess of the 
entire fabric. That, together with other matters, I intend shortly to 
communicate more fully. 

As a reference to my patent for constructing and propelling vessels, 
&e, (dated 22nd May, 1852, No. 14,130) may not be convenient to 
many of your readers, I make the following extracts. At page 4, 
line 18 to 33:—* It will be seen, by reference to the figure, that, 
instead ot the ordinary wooden bulwarks, the plates forming the 
sides of the vessel are continued above deck, to admit cabins, and to 
increase the strength of the vessel. ‘the bulwarks are covered by 
strong plates of iron, which are united to other strong plates about 
2 ft. deep, viz., 6 in. above and 18 in. below the plates. The plates 
dividing the coal-bins are continued up to, and connected with, 
the plates at the top of the bulwarks, which are attached to, and 
support the shrouds, whereby a clear passage is left outside the 
shrouds. Ky forming the bulwarks in the manner above described, 
great additional strength is given, inasmuch, as is well known, the 
strength of a beam to which a vessel is analogous is not directly in 
proportion to its depth, but as the square of its depth. The decks 
are made of iron, still further to strengthen the vessel (covered with 
wood, where that is necessary), and for the same purpose the parti- 
tions are made of iron, and secur d to the bulkheads and decks.” 

In the absence of a diagrar it will be necessary to state that the 
accommodation along the midship part of the upper deck is so con- 
structed as to form a girder of enormous strength, extending the 
whole length of the ship. Again, at page 6, line 5 to 13:—* Ie will 
be seen that the vessel is represented as having two ccllular keels, 





also that it has several longitudinal plates or beams in the bottom 
of the vessel, parallel with the keels, like wh ch they extend neariy 

from end to end of the vessel, and are tirmly rivetted to the bulk- | 
heads and to transverse plates a few feet apart, that connect the | 
tloor to the bottom of the vessel, and add greatly to its strength.” | 

As it is not my present intention to follow Mr. Fairbairn through- | 
out his lecture, | shall contine myself to stating that, although not | 
in the precise words of my specitication, it is substantially the same, | 
and therefore not original. 

Feeling coniident that, sooner or later, these principles must be 
adopted, especially as the demand for “length” and “ lighter 
draught” was on the increase, and with them the necessity for addi- 
tional “longitudinal strength,” I determined on thoroughly venti- 


lating them ; and, knowing how few are inclined to read the dull, dry 
pages of a specication, I published a pamphlet containing illustra- 
tions of my different inventions respecting ships and vessels, with 
a more familiar and less technical description. I circulated above 
400 of these among the leading shipbuilders, engineers, Statesmen, 
steam companies, and others 1 assumed to be interested in the sub- 
ject, among whom were Mr. William Fairbairn and several of those 
gentlemen present at the reading of his lecture. Not content with 
this, [ read a paper and explained my principles at the Hull meeting 
of the British Association in 1854, in Section G of which Mr. Fair- 
bairn was the chairman. I also exhibited my models and drawings 
during the whole time the meeting lasted; they have since been 
repeatedly shown to others, to whom I can apply for a confirmation 
of my statement if necessary. They have since been on view at the 
Museum of Patents, South Kensington. 

Now, Sir, having taken this trouble, gone to a very considerable 
expense, and last, though not least, borne for several years the 
ridicule and sn-ers of many at the bare idea of a “mechanical 
engineer,” a landsman, forsooth! daring to suggest improvements in 
the construction of a ship, I tind, with very great satisfaction, that 
a man of Mr. Fairbairn’s eminence has condescended to adopt m 
views and reproduce them (without, however, giving me the credit 
for that ‘‘sagacity in adopting the cellular system” he concedes to 
poor Brunel); and that some of the tirst shipbuilders of the day 
have actually carried them out, previous, however, to Mr. Fairbairn's 
recommendations. 

Notwithstanding the great respect I entertain for Mr. Fairbairn 
after long years of acquaintance, I cannot allow him, or any other 
min, to deprive me of whatever portion of credit may be considered 
due to the origination of principles in shipbuilding I have laboured 
for years to inculcate (and that 1 now hear on all hands described as 
of “national importance’), the authorship of which I distinctly 
claim, and am quite prepared to substantiate. 

On reading a notice of the establishment of the Institution of 
Naval Architects, I immediately b an “ Associate,” with a 
view of reviving a discussion of my principles; but, not bein 
acquainted with the programme of the first meeting till too late, 
was prevented from attending. It seems that now it would be a 
work of supererogation, the principles having been admitted: how- 
ever, in the details of construction, I ditler materially from Mr. 
Fairbairn, and | shall be happy to discuss them with those desirous of 
availing themselves of my inventions, which are alike applicabie to 
ships, whether of wood or iron, light or deep draught, and with 
either single or double keels. 

Lest any of your readers may be led to form a wrong conclusion, 
by a reference to the drawings in my specitication, 1 must beg to 
aad that they have undergone material change in details, which 
render them applicable to present purposes; these changes are the 
natucal result of a more mature consideration and knowledge of 
practical requirements in the steerage and other arrangements of 
different classes of vessels; the drawings in the specification being 
mere crude sketches, hastily made, with a view of securing a patent 
for the principles involved, which remain unaltered. 

Manchester, April 17th, 1860. Ricuarp Roserts, C.E. 








POWER OF BELTS, 


Srr,—In my previous letters respecting the transmission of power 
by belts, 1 am not aware that | have enunciated any “theory” ex- 
cept that the umount of power so transmitted depends jointly upon 
the velocity ot the belt and its tension. This appears to me so 
obvious that 1 am surprised your correspondent “ A. B., Ex.,” does 
not altogether agree with it, especially as the formula which he 
gives as the result of his experience shows clearly that the horse- 
power conveyed depends solely upon these elements. ‘This formula 


DxBxR 
= H.P.; and it is clear that the velocity of the belt 
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will vary as D R, while the tension will vary as B, the breadth of 
the belt. The rule I have given in a previous letter admits, of 
course, of being reduced to a similar form as the above, and would 
then, in fact, be identical with it, were it not that the constant 
divisor is less than half that given by ‘‘A. B., Ex.” I take objection, 
not to his theory here, but to the actual result given by his rule, 
because I can refer to upwards of half-a-dozen cases in which belts 
have been transmitting for months an amount of power considerably 
in excess of that indicated by the rale, or by Overman’s Table. 

It seems absurd to attempt to detine by rule the amount of power 
actually transmitted by any belt unless the tension be known, for 
this may vary through so wide a range that no precise estimate is 
possible. Rules, therefore, on this subject are only valuable if 
exhibiting the safe working maximum. ‘They resem le in {this re- 
spect, as I previously remarked, the rules given for the strength of 
toothed gearing, which ought to show the utmost power that can be 
safely transmitted. 

I do not assert that the rule or table I have forwarded gives ex- 
actly correct results. for it is evident, from the varying character of 
the material employed. that absolute values cannot be assigned; 
neither is it likely that different persons will agree as to the minimum 
time which should be adopted as the * life” of the belt worked up to 
its full power. 1 can only state, that, while the powers given in 
the table referred to much exceed those in any other | have seen, 
they are yet within the limits practicable, and that I have noted 
several cases in which belts at various widths and velocities have 
been worked to the powers named for several months together. 

in my letter of the 3rd instant, however, I have endeavoured to 
explain the advantage of working belts at a low strain. : 

1 have no doubt that the rule given by “ A. B, Ex.” will afford 
in practice satisfactory results; at the same time, as it assumes @ 
constant divisor dependent only upon the relative diameters of the 
driving and driven pulley, without introducing as an element the 
distance between centres of the pulleys, 1 consider its “theory 
defective, inasmuch as,in such cases, the effect depends on the 
amount of circumference embraced by the belt, which, with pulleys 
of ditferent size, will be influenced by their distance apart. 

it is quite possible that, with a pair of drums whose diameters are 
as 5 to 1, the capability of power-transmission may be greater than 
when they are as 3 to 1, if the fist happen to be placed at a consider 
able distance apart while the last are comparatively close together. 

Canada Works, Birkenhead, A. ALEXANDER. 

April 18th, 1860. 
SCIENTIFIC REPORTS OF PATENT CASES. 
Si,—Not having been called upon to choose any particular case as 
a specimen of my proposed new mode of reporting cases, I will make 
my own selection, and submit to the attention of patentees a case 
illustrative of an important point of patent law under each of the 
three divisions into which I have said the proposed work would be 
naturally resolved ; that is to say, 1 will give one case bearing on 
“Publication,” a second on “ Subject Matter,” and a third on 
“ Sutticiency of Specitication.” . 

‘The tirst ease shall be one which comes under the head of “ Public 
User,” and which has always struck me as furnishing important 
doctrine on this head 1 still believe all that I said on this case m 
my work on the specication, notwithstanding my su! sequent 
experience of thirteen years, which has tended to modify my opmion 
on many points of patent practice. 1 advert to this tact in order to 
make the remark that there are principles of legal doctrine relating 
t» patents which are essentially permanent, and these are the prin- 
ciples which | am desirous of seeing brought out so as to be more 
available for guidance in settling disputed cases than they are at 
present. Each of such principles has, as it were, a seed of repro- 
duction within itself; it has a kind of life susceptible of ee 
tinual development. Let the seed have the chance of growth—let 
the life have ireedom of action. 

CASE L—PUBLIC USER.—Gatsowar's Parent, No. 6887. 
Mere experiment is not “* Public User.” 
DEFINITION OF THE INVENTION IN THE SPECIFICATION. 

The mode of arranging divided floats in paddle-wheels according m4 

to the principle described and illustrated by a diagram (Fig. 1 in 
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specification), as distinguished from a mode of arranging the same, 
illustrated by a drawing (Fig. 4 in the specification). 

The principle referred to is that of arranging the divided floats 
in succession on a detinite cycloidal line, as distinguished from 
arranging them merely in succession. They were arranged on a 
de'erminate curved line, instead of on an indeterminate line. : 

In the words of Mr. Carpmael, the improvements “ consisted in 
having the float-boards in parts, such parts being fixed on a 
cycloidal line, which would be generated by the wheel when rotating 
and moved through space at the rate the vessel ought to be pro- 
pelled by the power employed.” ; 

But the limits within which the cycloidal line is practically avail- 
able for the purpose are shown in the specification, since “ there is 
a limit beyond which the true cycloidal curve ceases to be the 
most efficient arrangement.” This is when the retrograde motion of 
the paddle through the water is much greater than is assumed in 
Fig. 1 of the specification. The scope of the invention is thus de- 
fined to be not the arrangement on @ true cycloidal curve abstractedly, 
but the same controlled and moditied by the rate of the vessel which 
is an essential element in the generation of the curve. The mathe- 
matical theory on which the invention is based is stated, but the 
limits within which it is applicable to the purpose of a paddle-wheel 
so as to become a “ manufacture,” are also indicated by an express 
reference to Fig. 1 in the specitication. 

OBJECTIONS TO THE PATENT. 

The patent was alleged to be bad on the ground of its embracing 
what had already been given to the public. There was no doubt of 
the publicity of a wheel with the parts of the divided float-boards 
arranged in succession, forming steps; also, of continued expe- 
riments on models of wheels involving what was alleged to be the 
cycloidal principle of arranging the parts of the float-boards. The 
cycloidal principle had been announced as applicable to the purpose. 
Whatever had been done had been done publicly. 

ANSWER TO THE OBJECTIONS. 

The point reached before the date of the patent was short of that 
attained by the patent. All that was done amounted only to expe- 
riment. A settled point did not result from it. The public were not 
put in possession of a perfected invention. The arrangement of the 
parts of the float-boards on a cycloidal principle was not applicable 
to the purpose, except within certain linits. Unless the curve em- 
ployed was one generated by a proper adjustment of the power and 
speed of the vessel (of the rotation of the wheel and forward motion 
of the vessel), the principle would not be applicable. 

The limits within which the cycloidal principle was applicable 
were left in uncertainty before the date of the patent, but they were 
pointed out by the patent. Thus the real application of the prin- 
ciple was first given to the public by the patent, because it was 
thereby given for the tirst time in such a form as to be practically 
useful without further experiment. 

INFERENCE AS TO “ PUBLIC USER.” 

No amount of publicity can make a mere experiment “ public 
user.” The question is whether the thing itself be complete, or 
whether only a series of experiments are going on? The continuance 
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THE ENGI 


agent, a fluid medium, an external organ, a nerve, the brain, and 
the sensation. But there has been, and is, the posit ve diflerence of 
many, and the uncertainty of a great many more, on the one 
remaining point—how the fluid medium transmits the action? On 
the one hand, it is contended that the medium itself flows from the 
agent to the recipient—this being the emissive theory ; on the other, 
that the medium simply vibrates or undulates—this being the 
undulatory theory. Here the extremely powerful, and, it is sub- 
mitted, most conclusive argument, deducible from the close analogy 
of the conditions in the formation of the kindred sensation of sound, 
is clearly against the former, and in favour of the latter, theory. 
Had Newton been fully aware of, and had he paid due attention to, 
the clearness and closeness of this analogy, it is believed that he 
would never have propounded the emissive theory. As has just 
been seen, the leading conditions attending the formation of both 
sensations are precisely similar. Any diflerences that exist in the 
respective apparatus for creating the respective sensations, are en- 
tirely traceable to the difference in the density of the matter of their 
respective media. But, the much greater tenuity, the much 
greater fluidity, of the matter of light, as compared with 
atmospheric air, is all the stronger a reason for believing in 
the undulatory theory — undulations being a distinguishirg 
characteristic of fluids, and the thinner the fluid the more rapid, it 
is believed, are its undulations. There is also, it is well known, the 
further striking parallel between the seven sounds of the musical 
scale, and the seven colours of the solar spectrum, and further sub 

ordinate coincidences in this respect could be traced. And while the 
analogical argument is thus seen to be so extremely strong, complete, 
and conclusive in favour of the undulatory, and against the emissive 
theory, there is not, so far as known, one single fact or intluence 
adduced, or adducable, to invalidate the argument, or to diminish its 
force. 

But perfectly conclusive of itself as the analogical argument is, 
yet, in order to show how great is the accumulation of proof on every 
side in favour of the undulatory theory, I shall proceed to consider 
the other points from which its truth is deducible, the next of these, 
as stated above, being (2) that the undulatory theory accounts for 
the most of the phenomena of light, at least as well as, and for the 
remaining phenomena much better than, the emissive theory. 

Could it have been averred, with any show of truth, that the 
undulatory theory failed in any degree in explaining the phenomena 
of light, so far as our detinite knowledge of these extends, this would 
have given rise to an objection to its reception, which would have 
been strong in precise proportion to its deticiency in such explaining 
power. But this is not the case. On the contrary, the undulatory 
theory explains the class of phenomena connected with the inter- 
ference of light much better than the emissive theory, while it is, to 


| say the least, not inferior to the latter in explaining the phenomena 


of experiments is evidence against “public user.” The distinction | 


between “experiment” and ** public user” is thus given by Chief 


Justice Tindal :—‘* That there had been many experiments made | 


upon the same line, and almost tending, if not entirely, to the same 
result is clear, and that there were experiments known to various 
persons; but if they rested in experiment only, and had not attained 
the object for which the patent was taken out, mere experiment, 
afterwards supposed by the parties to be fruitless, and abandoned 
because they had not brought it to a complete result, will not 
prevent a more successful competitor who may avail himself, 
as far as his predecessors have gone, of their discoveries, and add 
the last link of improvements in bringing it to perfection.” 

This distinction of the judge was adopted by the jury, so that the 
inference from the case is, that the distinction is truly drawn. And 
this point is strengthened by what Mr. Webster says in a note 
(Reports and Notes of Cases, vol. i., p. 529):—“* No application was 
made to the court to disturb the verdict.” 

Such is the first case, which I submit as a specimen of what I 
propose; concerning which, however, it is to be observed, that other 
subordinate features of the case would be placed under other heads. 
But the principal feature in it relating to “ public user,” it is mainly 
referred to that division of the proposed work. It is also to be 
remarked, that it might be desirable to add a note or notes as to the 
subsequent history of the paddle-wheel, to show whether it retained 
its character for efficiency. At the trial in November, 1839, Mr. 
Field said, “I titted up the Great Western with wheels of this con- 
struction in the year 1838. The wheel is now in great repute.” But 
this was before the screw propeller was established as the great 
competitor with paddle-wheels in all sea-going vessels. The point 
to mark, however, is, whether, as compared with paddle-wheels, the 
practical feature of improvement supposed to exist in Galloway's 
patent was fully borne out by experience, so as to confirm the verdict 
of the jury in the minds of practical men. Its being superseded by 
the screw propeller would obviously form no argument against the 
accuracy of the verdict. 

I will make one other remark on the above case. It is intended 
that the specitication should be read with the report, which plan I 
much prefer to any attempt to abstract the document so as to em- 
body it in the report. Wiu1AM SPENCE, 

50, Chancery-lane, April 18th, 1860. Assoc. Inst. C.E. 





THE INTERPLANETARY ETHER. 

Sir,—You were so kind as to insert in THE ENGINEER of Feb. 
3rd a communication from me, containing a calculation of the 
density of the interplanetary ether. In THE ENGINEER of the 17th 
Feb., Mr. Steevenson objected to my assumption of the truth of the 
undulatory theory of light, on which that calculation is based, and 
asserted the superiority of the emissive theory. I shall now repl 
to his communication; but, before doing so, it may be observed, 
that the subject involved is in perfect harmony with the character 
and objects of Tue ENGryeer, for it is believed that correct ideas 
regarding light will yet be seen to be necessary in the formation of 
correct ideas regarding heat, and that they lie at the basis of the 
scientific knowledge of every kind of power and motion, and of their 
artiticial creation and useful application. 

I infer the truth of the undulatory theory of light (1), analogically; 
(2) from its accounting for the most of the phenomena of light at 
least as well as—and for the remaining phenomena much better 
than—the emissive theory; (3) from its | Ha in entire accordance 
with the economy and simplicity of nature; (4) from the immense 
difficulties—amounting, it may most justifiably be said, to impossi- 
bilities—involved in the conditions and operation of the emissive 
theory ; and (5) mathematically. 

Following up these divisions in their order, I commence qt) with 
— the proof deducible from analogy in favour of the undulatory 
theory. 

‘Ihe phenomena of the production of sound are well known, as 
they occur in and through a much denser, and therefore much more 
appreciable, medium than that in and through which the phe: omena 
of light occur. Such bing the case, it is universally agreed in 
science, that the sensation of sound is produced by means of 
vibrations or undulations of the atmospheric air. It is unnecessary 
to specify the well-known modes of the origin of these vibrations ; 
but being originated by an agent acting on, and be!ng propagated 
through, the air to the external organ, they impinge on the aural 
nerve, which is so constituted as to be most delicately susceptible of 
these undulations, and these, or rather their eflects on the nerve, 

ing conveyed by the nerve to the brain, the sensation of sound is 
experienced. Here it will be admitted that we have an agent, a 
fluid medium, undulations, an external organ, a nerve, the brain, 
and the sensation, all in due sequence. 

Such is the production of the sensation of sound or hearing in 
man. How, then, is the kindred sensation of light or sight pro- 
duced in him? It wili be admitted that here, chee, we have an 





of light in every oiher department. To those acquainted with the 
history of science it will, of course, not appear at all surprising that 
two rival theories should exist in the same science, and that the one 
should appear to account almost equally well with the other for the 
greater portion of the facts on which the science is based. The 
Ptolemaic and Copernican theories once occupied this position with 
reference to the science of astronomy. The Ptolemaic theory was 
dignitied by the support of great names, and long and universal 
belief, and it was also sustained by a very imposing appearance of 
superticial and prima facie evidence in its favour—this being the pre- 
cise position of the emissive theory of I] ght. But as, on due retiec- 
tion, the Copernican theory was seen to account equally well, or 
better, for those things which the Ptolemaic theory seemed also to 
account for, while it accounted far better for certain other things 
and thus the more as knowledge advanced, so, for this and other 
reasons, the Copernican is now fully recognised as the true theory 
in astronomy ; and, in like manner, for precisely the same reasons, 
and in precisely the same way, will the undulatory theory come to be 
universally recognised as the true theory in the science of light or 
optics. 

But the undulatory theory is further confirmed (3) from its being 
in entire accordance with the economy and simplicity of nature. 

Nature is invariably seen to accomplish all her ends by the most 
simple and economical means. ‘The undulatory theory is in entire 
accordance with this principle, the emissive theory is not. In the 
former, we have the transmission from point to point of motion 
alone ; in the latter, we believe to have the transmission of matter as 
well as of motion. The emissive theory thus implics the cumbrous- 
ness of machinery, and the waste of power, involved in the double 
transmission, while the undulatory theory attains the same end by 
the single transmission. ‘This want of simplicity in machinery, and 
of economy in power, is as fatal to the emissive theory as the same 
want was fatal in astronomy to the Ptolemaic. The point at issue 
may be illustrated and enforced by the well known results of the 
action of atmospheric air. Init, as already seen, we have undulations 
or vibrations occasioning sound, and corresponding to the undulatory 
theory of light. In it also we have the flow of its matter occasion- 
ing wind, and corresponding to the emissive theory, The vibrations 
of air move at the rate of about 700 miles an hour; the flow of air 
scarcely ever reaches 100—its etfects being then of the most terrific 
and destructive description. The smallest exercise of power makes 
the vibrations move at the rate of 700 miles an hour; it is not 
believed that there is any natural power in existence which could 
make the tlow of air move at that rate, or at anything in the 
slightest degree approaching to it. From this illustration therefore 
may be inferred, in the clearest and most convincing manner, the 
vast economy and simplicity involved in the undulatory as compared 
with the emissive theory. No one indeed, so far as recollected, has 
ever been so absurd as to maintain that sound is produced by hurri- 
canes of wind proceeding from the agent to the recipient—yet clearly 
objectionable in every point of view as this is, it would have been 
in every respect the precise parallel of the emissive theory of light, 
were it not that the latter is still more objectionable. 

The undulating theory is further confirmed in consequence of (4) 
the immense difliculties, amounting, it may most justitiably be said, 
to utter impossibilities, involved in the emissive, but which are not 
involved in the undulatory theory. 

The emissive theory asserts that the matter of light is constantly 
flying otf the sun in the immense quantity necessary to illumine the 
whole solar system, and that it travels at the rate of 192,000 miles 
per second, not only to the most outward bounds of that system, but 
inconceivably far beyond it—as far, in short, as light is known to or 
can travel; distances—from what is seen by the naked eye, and 
from what is revealed by the telescope—the contemplation of which, 
when approximatively detined, awes and utterly overwhelms, and 
at the same time enlarges and ennobles, the conceptions of the human 
mind. 

It falls here to be observed that the sun is no more than a very 
small mass of matter, a mere point in space, as compared with the 
extent of the solar system alone. As compared with the inconceiv- 
ably wide and distant circumference to which the light which he 
originates must ultimately travel, his mass sinks into an insignifi- 
cance so utter as to be beyond all comprehension. 

Now, the first question that here arises is—is it possible that a 
mass of matter so very stall as the sun is thus seen to be could 
have continued to supply for the length of time that it must now 
have done such an enormous expenditure of matter as the emissive 
theory requires, and that not only without being exhausted, but 
without its power of constantly effusing such matter appearing to be 
in the slightest degree atlected? And it must be kept in view that 
as the supposed stream is flowing from the sun so constantly and so 
rapidly on every side, and to a circumference so inconceivably wide 
and distant, the necessary inference is that he does not and cannot 
receive any of it back 

But is it possible that the matter of light originating in so small 
a relative mass could continue to flow at such a tremendously rapid 
rate as 192,000 miles per second, to such inconceivable distances, 
and so widely spread? Is it possible that a power of such extreme, 
such inconceivable energy, as would be required to give rise to this 
alleged flow of matter, and to maintain it unflaggingly against all 
counter-flows, and at such great distances, can exist? Is it possible 











that the existence of such a flow, so rapid and so constant, could have 
been left in the slightest doubt? Would its eflects not have been 
beheld, most clearly and unequivocally, in the motion of every visible 
body in the solar system, but especially in the motion of the comets ? 
Would it have been possible for the comets—formed of such thin 
matter as they are known to be—to have made their way against 
such a flow, and not only to do so, but to increase their spred so 
enormously, as they are known to do. in approaching the sun —this 
being, of course, the time when they must have been subjected to 
the most retarding effects of such a flow, if it had existed? And 
when they commence to depart from the sun, and their motion thus 
coincides with the alleged flow, their speed immediately begins to 
slacken as rapidly, 

But still further—would it have been possible for the planets and 
comets, exposed to a flow so incessant and so rapid, to have continued 
not only to move, but to exist at all, or at least in any degree as 
they are now seen to do? Must they not, sooner or later, have been 
swept by such an unceasing and rapid current to the outward 
bounds of the solar system, and even beyond it? Is it not very clear 
that if the solar system could have by any possibility continued to 
exist in any shape under these circumstances it must have been a 
very different thing from what it is seen to be at present ? 

Each of these questions involves in its answer such a great amount 
of difliculty, such utter impossibility im the conditions of the 
emissive theory and their operation, as, i¢ is thought, to render it 
utterly untenable, as compared with the undulatory theory. It is, 
of course, not meant to be asserted that the propagation of light, 
even according to the undclatory theory, with all its ease and 
simplicity, is not wonderful, for wonder surrounds everything in 
nature. But while the earth, in rolling her course round the sun 
every year at the rapid rate at which she does so. as taught by the 
Copernican theory, must still excite our interest and great astonish- 
ment, it is certainly not at all to be compared in that respect to the 
sun rolling the same course round the earth every twenty-four 
hours, as was taught by the Ptolemaic theory, and the holding of 
which doctrine was of itself quite enough, as knowledge advanced, 
to demolish all belief in that theory. This illustration gives an 
exact idea in every respect of the different nature of the results of 
the two theories of light, for while the undulatory has a general 
superiority, anything which may be wonderful in its action is 
always aggravated a thousandfold by the adoption of the emissive 
theory, so as to become a complete impossibility. The undulatory 
theory requires no constant, no exhausting expenditure of solar 
matter. There is no tremendously rapid flow of such matter to the 
most inconceivable distances. ‘The undulations present litile or no 
resistance to the motions of the planets and comets, What more 
could be desired? and how very diflerent from the emissive theory. 
All this may receive conclusive ilustration from the analogy, 
already adverted to, of the two corresponding undulatory and 
flowing motions in the atmosphere. ‘Yhere the undulatory motion 
is excited by the slightest exertion of power, and s reads all around 
with the utmost gentleness, regularity, ease, and speed. The flowing 
motion is much more diflicult to excite, is much more slow, most 
extremely variable in its speed, and when moving at its swiftest 
rate, that being however the merest sluggishness as compared with 
the speed of the undulations of the same medium, its efiects are dis- 
astrous in the very highest degree. In short, the transmission of 
sound by currents of air is clearly impossible; but not more so than 
the transmission of tight by currents of ether. 

It is believed that, on any one of the four grounds above stated 
and considered, the superiority of the undulatory theory must be 
held to be thoroughly established, and, if so, their united effect must 
be of the most invincible description. These grounds, it is thought 
it will be admitted, are based on the most comprehensive views of 
natural phenomena. And as Mr. Steevenson has condemned the 
theory of undulations as being founded on the reasonings of mathe- 
maticians only—and this has been, perhaps, too much the case—he 
will now see that there is not the slightest necessity for such a 
course—that, on the contrary, belief may, and, it is believed, must 
be, accorded to the undulatory theery apart altogether from mathe- 
matical reasoning. But still the value and force of mathematical 
reasoning, when based on sound premises, can never be over-esti- 
mated; and it is, as may be inferred from the whole circumstances, 
and from what Mr. Steevenson says, not wanting here. For (5) the 
undulatory theory is proved mathematically to account for, and to 
be in entire accordance with, the various phenomena of light, so far, 
of course, as applicable, and so far as these phenomena are detinitely 

known. The truth of this statement, it is presumed, will not be 
denied; and therefore the proof of the truth of the undulatory 
theory is complete in every respect. 

It may be remarked, that it is not meant to be asserted that the 
interplanetary ether has no motion excepting that of the undulations 
which transmit and occasion light. It is not supposed that there is 
anything in the nature of ether to hinder it from having, and in all 
probability, judging from analogy, it must have, a towing as well 
as an undulatory motion. But, whatever may be the immediate 
cause, the extent and the speed of such probable flow, and the pur- 
poses which it may subserve, it is perfectly clear, on the various 
grounds above stated, that it is not by the flow, but by the undula- 
tions of ether, that light is propagated. 

Before concluding, 1 may allude to Mr. Steevenson’s special objec- 
tions to the undulatory theory. He says :—* Light is not conducted 
round opaque bovies analogous to sound—it, in fact, signally fails in 
this respect.” The truth of this statement cannot be admitted. 
Darkness does not ensue immediately on the setting of the sun. Any 
difference between the action of sound and light in this respect is no 
doubt entirely owing to the great ditlerence in density between their 
respective media. And the same argument also applies to the case 
supposed by him of a person shut up in a darkened room hearin 
thunder, but not seeing the lightning. It is plain that this is cane 
on the fact that the greater ihe density of any kind of matter, the 
more powerful will be its action on other solid matter. And with 
reference to the agitations of the ether, known under such circum- 
stances to take place in the darkened room, I need scarcely remind 
Mr. 8. that it is not every agitation of the air that ovcasiuns sound, 
and in like manner it is not every agitation of the ether that occa- 
sions light. 

The fact alluded to by Mr. S. that Newton estimated the velocity 
of light at far too slow a rate is a proof in favour of the undulatory 
theory. Had Newton known the real speed of light his pre-eminent 
sagacity would, in all probability, not have rested content with the 
emissive theory, as his mind would then have become more fully 
alive to its defects and impossibilities, 

I may add, that a thorough recognition of the truth of the undu- 
latory theory, and exploration of its consequences, will no doubt 
have a most beneficial effect in every department of natural science. 
Whether or not light moves everywhere in space at the same speed, 
—inferring, it is submitted, in the one case an unvarying, in the 
other a varying density in the ether,—is a most interesting, and, so 
far as known, an unsettled question in astronomy, but one which 
there are elements for settling, and the settlement of which would 
be attended with important consequences. 

It must now be apparent that in basing my calculation of the 
density of the iaterplonstary ether on the undulations of fluids, and 
particularly on the undulatory theory of light, I was fully justitied 
in doing so, as there can, it is thought, be no doubt of the truth of 
that theory ; and if so, there can, it is also thought, be no doubt of 
the truth, or the approximation to truth, of the calculation itself. 
However important that calculation must be held to be, it is a very 
simple matter, and I should therefore wish that it, and its grounds, 
and any other points that may be deemed disputable in this, and in 
my preceding communication, may be duly scrutinised and the 
results stated. K. 

Edinburgh, March 27th, 1860. 


Iron PLatep Suirs.—The floating battery Trusty is being re- 
paired with iron plates for further experiments by the Armstrong 
guns. 
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Tue extraordinary evaporative power of the locomotive boiler is 
chiefly owing to the action of the blast-pipe. ‘The whole of the 
steam generated by the boiler, after having performed its work in 
the cylinders, passes through this pipe into the chimney, causing by 


its intermitting discharges a partial exhaustion of the smoke-box, | l 
improvements are applied; Fig. 2 is a plan; Fig. 3 is an elevation 


which communicates by the tubes with the fire-box. ‘The conse- 
quence is, that the cold air rushes through the spaces between the 
tire-bars with a velocity proportionate to the difference of pressure 
between the atmospheric air and the heated air and gases contained 
in the smoke-box. 
these means, the greater will be the quantity of fuel which can be 


The stronger the artiticial draught produced by | 


burnt on each square foot of the fire-grate, and consequently the | 


greater will be the quantity of water evaporated by a boiler of given 
dimensions. ‘The same principle of obtaining a strong artiticial 


draught has been applied to the tubular boilers of marine engines, | 


when these latter have been non-condensing, or what is commonly 
called high-pressure engines, the whole of the steam generated by 
the boiler making its escape, after having performed its functions in 
the cylinders, by the oritice of a pipe into the funnel, in the same 
manner as in the locomotive engine. This invention, by Matthew 
M., Jackson, of Zurich, Switzerland, consists in applying the blast- 
pipe to the boilers of condensing engines, carefully conducted experi- 
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from the small cylinder to the funnel should be about one-fifteenth 
of the area of the small cylinder, with an oritice of slightly 
diminished area, and which may be from one hundred and twentieth 
to one hundred and fiftieth of the area of the funnel. 

Fig. 1 is an elevation of steam engines and boilers to which these 


of the boilers; Figs. 4 and 5 are a side view and end view of one 
of the marine steam engines; and Figs. 6 and 7 are a side view 
and end view of a supplementary steamengine. The engines repre- 


sented consist of two horizontal cylinders D working direct on the | 


main shaft E of a screw propeller at seventy-five strokes per minute. 
The pressure of steam is supposed to be 40 Ib, per square inch, cut 
off in the above cylinders at one-third of the stroke ; the steam having 


verformed its work, escapes to the condenser in the usual way. | 


hese cylinders are titted with pistons, to each of which are attached 
two piston-rods F, working through two stutting-boxes in the 
cylinder covers, and passing one above and the other below the main 
shaft to a cross-head working in guides carried by the framing. 
From these cross-heads suitable.connecting-rods transmit the force 


| exerted by the pistons to the two outer cranks on the main shaft. 


ments having demonstrated clearly to the patentee that it is not | 


necessary for obtaining a strong artificial draught, that the whole 
of the steam generated should be passed into the chimney, a very 
greatly increased evaporation being obtained when only a smail 
portion of the steam generated is made to pass through a blast-pipe 
of proportionate dimensions. 

In applying the invention, therefore, to condensing engines, the 
patentee makes a small cylinder, which is supplied with sts:am from 
the same boiler which supplies the steam for the condensing engine, 
and the steam, after having worked the piston of the said small 
cylinder, is caused to pass through a pipe into the bottom of the 
funnel of the boiler, by which means an increased draught and 
evaporation from the boiler are effected; the remaining and larger 
portion of the steam generated after actuating the piston of the 
cylinder of the condensing engine is condensed in the usual manner, 
forming a vacuum on the side of the piston opposed to the pressure 
of the steam. The quantity of steam necessary for the supply of the 


small cylinder, in order to produce the requisite draught, will depend | 


upon the effect desired to be obtained; the greater the quantity used 


for the small cylinder the greater will be the evaporation etlected ; | 
the quantity will also depend in some measure upon the pressure of | 


steam in the boiler. 
making the admission of steam to the small cylinder variable, by 
means of the link motion or other expansion gear, and making the 
small cylinder of such capacity that when the steam is admitted 
during three-fourths of the stroke, the quantity of steam used shall 
be from one-tenth to one-eighth of the whole quantity generated by 
the boiler. By this means a greater or less evaporation will be 
obtained by admitting more or less steam into the small cylinder. 
The pressure of steam proper for working the small cylinder should 
not be less than 30 1b. per square inch; and as the enect is greatly 
increased by a stronger pressure, 40 1b. or 50 1b. per square inch are 
preferred. In the care of marine boilers working at a pressure of 
12 1b. or 15 1b. per square inch, it would be advisable to make a 
small boiler to supply steam of a suitable pressure for the small 
cylinder. The funnels of boilers in which the above-described 


apparatus is to be used should not be made so large as usual, one- 
tenth to one-twelfth of the area of tire-grate being amply sufficient 
for the area of the funnel; the pipe through which the steam passes 


For marine engines the patentee proposes | 


In the centre line between the two cylinders, but on the opposite 
side of the foundation plate, is a supplementary cylinder G, which 
works the air-pump H lying opposite to it, the surplus power from 
this cylinder being communicated to the main shaft by a suitable 
connecting-rod and crank. The admission of steam to this cylinder 
is variable from one-third to three-fourths of the stroke, and with 
the latter admission one-tenth of the whole quantity required from 
the boilers is consumed. The steam passes into this cylinder through 
a pipe A leading from a branch on the main steam pipe; after per- 
forming its work it escapes through a pipe B into the smoke-box, 
and is there conducted through a blast-pipe C into the bottom part 
of the funnel. 


INTERNATIONAL EXHIBITION OF 1862. 
Tne following letter has been addressed to the Secretary of the 
Society of Arts by command of his Royal Highness the Prince Consort, 
President of the Society, expressing the readiness of his Royal 
Highness to place his name on the list of guarantors for the sum of 
£10,000, so svon as the sum of £240,000 has been subscribed :— 


“ Windsor Castle, April 19, 1860. 

“ DeAR Str,—I am commanded by his Royal Highness the Prince 
Consort to inform you that his Royal Highness has given his best 
attention to the proposal made by the Council of the Society of Arts 
for the formation of a Guarantee Fund, in order to enable them to 
give etlect to the wish of the Society to hold another great inter- 
national exhibition in 1862. 

‘As President of the Society, it is ever the wish of his Royal 
Highness to assist, as far as it is in his power todo so, any well con- 
sidered plan, proposed by the Society, which has for its object the 
advancement of art and science as applied to industrial pursuits. 
But feeling at the same time that the favour of the public to any 
such plan should be due to the merits of the proposal alone, he has 
in general made it a rule to decline giving his name to any under- 
taking which had not already received such an amount of public 
support as would ensure its ultimate success. 
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calendar months’—his Royal Highness will so far depart from his 
ordinary practice as to intimate his readiness, when the public 
interest in the proposed Exhibition shall have manifested itself to 
the extent of subscribing £240,000, to contribute the further sum 
that shall be necessary to complete the full amount of the proposed 
guarantee.” 





“ T remain, dear sir, 
“Your's very faithfully, 
P. Le Neve Foster, Esq. “C, Grey.” 
The sums already guaranteed for carrying out this Exhibition 
amount to £175,000. 
The principal conditions of the Guarantee agreement are :— 
Ist. That no subscriber will incur any liability until at least 


| £250,000 have been guaranteed. 


2nd. That no calls will be made unless it should happen that, 
contrary to the experience of the Exhibition of 1851, when there was 


| a surplus of nearly £200,000, there should be a loss, when the call 


will be pro rata. 

3rd. Any surplus will be at the disposal of the Guarantors, for the 
promotion of Arts, Manufactures, and Commerce. 

4th. The Trustees and Managers of the Exhibition named are :— 
The Earl Granville, K.G., Lord President of the Privy Council, 
Vice-President of the Society of Arts; the Marquis of Chandos, 
Chairman of the London and North-Western Railway; Thomas 
Baring, Esq., M.P., C. Wentworth Dilke, Esq., Vice-President of 
the Society of Arts (Royal Commissioners for the Exhibition of 
1851); Thomas Fairbairn, Esq., Chairman of the Manchester Art 
Treasures Exhibition. 

The Council do not propose to limit the fund to the £250,000 


| named, but, having secured that sum, they will endeavour to increase 


it as much as possible. ’ 
A circular letter has been addressed to the members of the society, 


| drawing their attention to the importance of filling up the guarantee 


“In the present case, however, considering the conditions under | 


which it is proposed to raise the Guarantee Fund— one of which 
provides that ‘no liability shall be incurred by any person subcribing 
the Agreement, unless the sum of £250,000 be subscribed within six 


list as soon as possible; and those members and their friends who 
are desirous of giving their assistance to this undertaking are re- 
quested to send in their names to the Secretary of the Society of 
Arts as early as possible, with the sums they are willing to 
guarantee. 

The amounts guaranteed by individuals vary from £10,000 to 
£100. 


INSTITUTION OF ENGINEERS IN SCOTLAND. —On Wednesday even- 
ing, 11th April, the usual monthly meeting of the Institution of 
Engineers in Scotland was held in the Philosophical Societys 
Hail. W. Johnstone, Esq., in the unavoidable absence of the presi- 
dent from illness, occupied the chair. Messrs. James Clinkskill, 
David Tod, and James M‘Gregor, were unanimously elected mem- 
bers. The following gentlemen were then elected the oftice-bearers 
for the fourth session, 1860-1:—Mr. Walter M. Neilson (re-elected), 
president; Messrs. W. Johnstone, Neil Robson, and J. R. Napier, 
vice-presidents; Messrs. W. Tait, Professor Macquorn Rankine, 
A. Gilchrist, H. Bartholomew, W. Simons, J. Brownlee, D. M‘Call, 
J. Milne, J. Wilkie, and R. Faulds, councillors; Mr. David More, 
treasurer; and Mr. Edmund Hunt, secretary. The urer ga 
in the annual statement of accounts, which showed the institution 
to be in a flourishing condition, having a balance in hand of over 
£400. Papers were subsequently read, by Mr. J. Moffatt, “On an 
improved Smoke-consuming Furnace.” and by Mr. D. More, “ On 
the Ventilation of Public and other Buildings.” 
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TO CORRESPONDENTS. 


*,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such lettersas we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
queriet, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

Mr. 8. C. o_o ~ lls. 6d. 

D. (St. John’s, Newfoundland).—Received with thanks. 

W. C. (Clayton Forge).— We do not think you would desire to see your letter in 
print. Mere dogmatic assertions prove nothing on either side. ee 

J. D.—Such slide-valves have been in use for many years. The Great Britain 
locomotive, on the Great Western line, was originally fitted with them, and, 
for aught we know, has them yet. We are not now sure whether they have 
been patented. 

Giascow.— We know of no established school for such instruction, unless as a 
part of a course of engineering in King’s College or the University College. 
You should be able to procure such instruction in Glasgow, and if you apply 
to some civil engineer there, he may be able to put you in the way of the oppor- 
tunity you desire. 

MARK-LANR.— There is no penalty attached to the exhibition of the word 
“+ Patent,” upon unpatented articles, although, if the seller of such an article 
induced the purchaser, by means of such a representation, to pay more than 
the article was intrinsically worth, we think an action would lie for 
obtaining money under false pretences. 

Franco.—The new treaty reserves the right on the part of the French Govern- 
ment tolevy a duty of 30 per ceat. upon machinery. The existing duties 
vary for different kinds of machinery, steam engines paying jrom 18 to 20 
per cent., and tools from 20 to 22 per cent. Flax machinery, for instance, 
pays 50 per cent. duty. 

E. A. L—The cost of working, as we might estimate it, would not probably 

apply to more than a Jew engines, hardly any taco being worked at the sume 

cost. In a imwatter in which such latitude exists, we certainly could give no 
accurate opinion Jrom the scanty particulars which you have furnished. The 
quantity, und consequently the cost, of fuel would altogether depend upon 
the excellence of the engine. 

C. A.— Your engine-tyre would be altogether impracticable, and, we believe, 
quite useless, As it makes no allowance for the slight, but inevitable, irregu- 
larities in the gauge, the engine would either be thrown Jrom the line, or the 
latter would be torn from its fastenings. The friction would be enormous, 
especially as, until the middle of the tyre had got down to the rail, the two 
wheels upon one axle might often be running on diameters differing from each 
other by us much as one ench. The line would be rendered dangerous at 
crossings on account of the necessarily wide open spaces requisite for the 
passage of the flanges, and many other objections would attach to the plan. 
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GAS IN NEW ZEALAND. 
(To the Bditor of The Bngineer.) 
§1r,— Kindly permit me to state in your columns that to Messrs. J. F. B. 
Porter and Co. belongs the credit of the enterprise in sending out the gas 
apparatus to Auckland; and in, perhaps, a less degree—that pertaining to 
the invention—to GrorcE Bower. 
St. Neots, April 14th, 1860. 


DRAINAGE ENGINES. 
(To the Editor of The Engineer.) 

$1m,—Would you, or any of your numerous readers, have the kindness to 
inform us what sort of foot-valves and pump-buckets are found to answer 
best for pumps of large diameter. 

If any durable ical arrang tt could be pointed out, an order 
would be given for a number 6 ft. diameter, DRAINAGE, 

Manchester, April 17th, 1860. 








CENTRES OF ROTATION. 
(To the Editor of The Engineer.) 


Sir,—Can a body revolving freely have an axis of rotation which does not 
pass through the centre of gravity? The following instance has occurred 
to me in which the above might be the case :— 

Let four bodies be arranged on an imponderable rod at dist of 1 and 
5 from the centre of gravity, and revolving freely round it; they being of 
equal weight : if the bodies on one side of the centre be removed, would the 
respective momenta of the remaining two influence the position of the 
centre of rotation? or would that centre be instantly coincident with the 
new centre of gravity? 

Perhaps some of your correspondents will enlighten me. 

1, Regent-street, Derby, April 10th, 1860. 





G. FOWLER. 





RESISTANCE OF FLUES TO COLLAPSE. 
(To the Editor of The Bngwmeer.) 
Sir,—Will you obligingly permit me, through the medium of your journal, 
to ask the following q i with ref to the new law determining 
the resisting powers of internal flues to collapse? 

Take a metallic ring of given dimensions, and, for conciseness, say with 
10 in. of superficial area. Suppose 1,000 Ib. distributed over this area, or 
100 lb. per square inch, crushes the ring. Having crushed it, take another 
similar ring, identical in material and dimensions: we should feel no sur- 
prise if 1,000 lb., under exactly similar conditions, crushes this ring also. 
Successively taking ten such rings, it seems natural to suppose that the sum 
of ali the crushing forces would equal the force required to crush one ring 
multiplied by the number of similar rings crushed, or 10,000 Ib. 

Am I right in the above deduction ? 

Now, let us take ten more rings of the same dimensions and material, only, 
instead of being 1 broad, let their breadth be 1°25, and let one edge of 
each ring be made of such form that it can be inserted for one-fifth of its 
breadth within the adjoining unaltered edge of its neighbouring ring. We 
shall then have a tube 10 in. long, with a series of portions of its length of 
double thickness. Let these portions be rivetted together, and the tube in 

haracter will be identical with a tube-flue. 

Are we not justified in supposing that this 10in. long tube would be 
equally capable of sustaining any less total pressure than 10,000 Ib., with 
the ten separate and detached rings ; and may we not legitimately suppose 
that the series of double parts give to the tube a power of resistance even 
superior to that of the ten separate rings ? 

Let us now take this 10 in. long tube, and cut it into ten or any other 
number of equal parts forming separate rings. 

Do we by this simple operation augment the resisting power of each 
separate part ? 

I trust the importance of the subject may be thought a sufficient excuse 
for placing the above questions before your scientific and practical — 
J.W. 


April 2nd, 1860. opened 
MEETINGS NEXT WEEK. 


INSTITUTION OF CIVIL ENGINEERS. -—- Tuesday, April 24th, at 8 p.m. 
‘Account of the Works recently Constructed on the River Severn, at the 
Upper Lode, near Tewkesbury,” by Mr. E. Leader Williams, M.1.C.E. 











Tne ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, yf preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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THE MANUFACTURE OF IRON, 


THE present low price of iron cannot be attributed to the 
progress of improvement in its manufacture, for we continue 
to make it in precisely the same manner as we did in 1857, 
when prices were high. Iron-making is an art in which it 
is difficult to introduce great improvements, even after the 
means of improvement are pointed out. Cort’s inventions 
came only slowly into use. So, until 1825, nobody, except- 
ing the proprietors of the Monkland Ironworks, would use 
the black-band ore, discovered nearly a quarter of a century 





before by Mr. David Mushet. An ironstone which con- 


tained 3 per cent. or 4 per cent. of coal in combination with 
it was believed to be unfit for use. Neilson’s invention 
was more readily adopted, and the carbonate was then 
found to possess immense value. It was four years, how- 
ever, before people who thought 300 deg. a great tempera- 
ture for the blast, could make up their minds to 600 deg. 
When the hot blast had been taken up in earnest the 
Scotch ironmasters were able to turn out a ton of metal 
with 35 ewt. of coal, and now, we believe, there is but one 
cold blast furnace—that at the Carron Ironworks—any- 
where north of the Tweed. It is now just a century since 
Huntsman, in his secret laboratory at Attercliffe, and in full 
sight of Sheffield, made his first successful essay in the manu- 
facture of cast-steel. It is twenty years since Heath, witha 
few cakes of a mixture of black oxide of manganese and 
coal-tar, taught the Sheffield masters how to make good cast- 
steel from British irons. All these improvements gained 
ground only slowly. What wonder, then, that Mr, Bessemer’s 
beautiful process—::herein molteniron, justfrom the cupola, 
is converted, without fuel, and literally at a breath, into such 
steel as could not be made in many wm. upon the old method 
—-what wonder that this process has not attained general 
adoption in the short space of three years anda half? The 
capital of Sheffield, as that of Staffordshire, Glamorganshire, 
and Lanarkshire, has need to be conservative, and thereisgreat 
inertia in a few thousand puddling furnaces and converting 
furnaces. And an established trade can always wield an 
immense influence against a rivalimprovement. It is very 
likely true, that of a thousand tons of steel or wrought- 
iron, made by the orthodox process, there would be a 
smaller percentage of inferior material than in an equal 
quantity made by a process which has had but three years 
for its development. Yet if the mode of decarbonising iron, 
by burning out the carbon by its own heat, embody the 
correct principle of making steel, the improvements 
necessary to perfect such a mode are sure to be made, 
and it must, in the end, drive all the complicated apparatus 
of the old system out of existence. 

Larger and larger sizes of wrought-iron and of steel are 
every year required. We have only just learned how to 
use these materials, and we already employ them in masses 
rivalling in weight, if not in bulk, the great pillars of 
stone which still mark the grandeur of ancient power. A 
45-ton stern-post is now being made at the Lancefield 
Forge. Difficult and costly as is the forging of such a 
mass, that of a shaft of more than 2 ft. in diameter is still 
more so. Three enormous forgings were made before a 
sound intermediate shaft could be obtained for the Great 
Eastern, and we have only a negative knowledge as to the 
soundness of the one finally completed for that vessel. 
The most that can be said of it is, that no one is aware that 
it is not sound. Forgemen well know, and, indeed, they 
frankly admit, that no amount of care can ensure a 
sound forging of large dimensions. The most they can do 
is to carefully assort their secrap—for nearly all the largest 
forgings are made from scrap—to provide themselves with 
good coal, and to watch their heats and keep their 
patience. A 7-ton hammer has great powers of persuasion 
upon refractory masses of iron, but it cannot always be 
depended upon to effect their complete consolidation. The 
makers, too, of merchant iron find much difficulty in 
bringing out heavy bars and plates, and those welahing 
even 5 cwt. each, are, as is well known, charged 50 per 
cent. higher per ton than is asked for pieces of half their 
weight, and when very large bars are required our rolling 
mills break down altogether. A plate weighing 1,500 lb., 
sent by the Derwent Iron Company to the Paris Exhi- 
bition, was thought to be a remarkable production, but 
whether from a greater tractability on the part of French 
iron, or from greater skill in its manufacture, the Monta- 
taire pp A were enabled to eclipse us by the exhibi- 
tion of a single plate weighing 30 ewt. 

As might be expected from our inability, as iron is 
generally made, to control each process in its production, 
it is of irregular quality. Tests made upon any consider- 
able number of specimens of iron—either cast or wrought 
—or upon steel, frequently exhibit a range of strength 
from 50 per cent. to 60 per cent. below to as much above 
the general average. Mr. Stephenson, it is true, once 
expressed his opinion, based upon some experiments which 
he had made, that the strength of cast-iron did not 
fluctuate beyond 6 per cent. or 7 per cent. either way from 
the average standard. It is difficult, however, to under- 
stand what he meant in saying so, when the experiments 
upon which he based his opinion, and of which he fur- 
nished the results to the Parliamentary Iron Commission, 
showed a range of transverse strength (of 1 in. square 
bars, on supports 3 ft. apart), running from 518 lb. to 
1,072 lb., the iron which broke at the latter strain having 
more than twice the strength of the weakest specimen. 
The “average strength of iron” is, indeed, a most inde- 
finite phrase, expressing nothing more than a deduction 
from the law of chances. For the average strength of four 
bars which will bear 50,000 lb. each per square inch, and 
one bar which breaks at 10,000 lb., is only 8,000 ib. less 
than that of five bars which will bear 50,000 lb. each. 
And yet it would be much safer to use iron, if it could be 
had, of which every five bars would bear 40,000 Ib. 
each, or even 30,000 lb. each, than to employ iron of 
which, for every four bars which would carry 50,000 1b. 
each, there was one which would bear only 10,000 lb. 
Engineers understand this irregularity of strength, although 
they express their knowledge of it in a way which does 
not always enable the uninitiated to understand it also. It 
is to provide against this irregularity that they will not 
allow the greatest average tensile strain per square inch 
of wrought-iron employed in their structures to exceed 
5,000 lb., and there is unquestionably more or less wrought- 
iron, in almost every important structure of that material, 
which will not bear more ; notwithstanding that the esti- 
mated strength may be from three to six times that re- 
quired for the greatest load, The irregularity in the quality 
of iron, and the difficulty of securing that which is really 
first-rate, is remarkably illustrated also in the practice of a 
few of our at lines of railway, in respect to their pur- 
chases of rails. Whilst Welsh rails are quoted at £5 10s., 








orders are being given to Yorkshire firms for rails at 
£11 10s. a ton, with the condition that the rails, made 
under these orders, are to be guaranteed for seven years, 
This extraordinary price is no proof, however, of the excel- 
lence of the rails, nor that they are expected to wear for 
seven years. It is not improbable that ordinary rails, such as 
may be bought for £5 10s., might. be guaranteed for some- 
thing like £11 10s, a ton, to last seven years. Such terms 
amount merely to a contract for maintenance of way, and 
the price which a ton of the rails nominally bears ma 
represent—together with the old material taken up, whic 
would thus belong to the contractor—the price of two or 
three tons required to perpetuate them for the stipulated 
period. At the spew prices of raw material and labour, 
£11 10s, cannot be profitably expended upon a ton of rails 
in whatever part of the kingdom they be made. We 
suppose the guarantee applies only to rails which laminate 
or otherwise fail in consequence of imperfect integrity of 
texture, for, as far as mere wear is concerned, 25s. a ton ex- 
pended in Dodds’ converting process would ensure the 
duration of the rails, under any ordinary circumstances, 
for seven years, at least. The rails to which this guarantee 
is extended are such as, without it, would be considered 
dear at £8. They are thoroughly made, it is true, and so are 
Staffordshire and Lanarkshire rails, which are sold at £7. 
The Parkgate rails, supplied to the Great Northern line under 
@ seven years’ guarantee, are made from a soft iron, which 
many persons would consider unfit for rails, It is very 
pure, however, which accounts for its softness. The covers 
for the rail piles are hammered, each from a single bloom, 
to a section of 10 in. by 1} in., and, in some cases, two 
heats are taken during this process, The rail-pile, which 
is composed throughout of iron of one and the same 
number, is 10 in. square, and is rough-rolled at first to a 
section of 7 in. by 7 in. It is then re-heated and finished 
in alternating rollers. 

The great improvement which we may expect in the 
manufacture of wrought-iron is, in bringing it, by Mr. 
Bessemer’s process, from cast-iron directly into a malleable 
ingot, which may then be heated and afterwards rolled or 
hammered to any required form. The homogeneous irons, 
so called, are brought into the same condition by a very 
much more complicated and wasteful process. Before we 
can ever depend upon the integrity of large masses of 
malleable iron, we must be able to bring them at once 
from the fluid state into a form approximating to 
that which they are intended finally to have. This 
is the entire secret of the success which attends the 
production of large masses of cast-steel, which is, however, 
80 expensive as to preclude its general adoption. Steel 
castings of upwards of 2) tons weight have been made in 
Sheffield, and Krupp’s cast-steel has been furnished in a 
mass of 20,000 Ib. Indeed, there is little, if any, more 
mechanical difficulty in producing ponderous steel cast- 
ings than in making iron castings of the same weight, and 
we think the time is not far distant when, with nearly all 
the facility of iron casting, immense masses of malleable 
iron may be produced of any form required. The process 
is in successful use already, and we are only now waiting 
for its general adoption. 


HIGH-PRESSURE STEAM AND SUPERHEATING. 
ALTHOUGH it might have been supposed that the results 
of Government experimentin with high-pressure gun- 
boats would have discouraged further attempts on the part 
of the Admiralty to initiate high-pressure steam in the 
navy, @ pair of engines, intended to work at a pressure of 
something more than 100 1b, per square inch, are, as we 
intimated some time since, being made for a vessel in 
course of construction at Deptford. It is an encouraging 
sign of engineering progress when the “authorities,” who 
are seldom in a h to abandon an established precedent, 
take up, however timidly, a great improvement like this, 
For the introduction of high-pressure steam into sea-going 
steam-vessels is destined to mark the greatest revolution in 
marine engineering since the time of Watt. Until very 
recently, and notwithstanding the completeness of our ab- 
stract knowledge of the advantages of high-pressure steam, 
there was the greatest prejudice against its use. Every 
one who pretended to any knowledge of steam, or who, at 
all events, had mastered the use of a table of hyperbolic 
logarithms, was aware that by cutting off at one-third of 
the stroke the theoretical effect of the steam was doubled ; 
that with a suppression at 13 per cent. of the stroke the 
effect was trebled ; and that when the steam was expanded 
through nineteen-twentieths of the stroke its effect was 
increased fourfold. Yet high-pressure steam, with which 
alone it was possible to work to such degrees of 
expansion, was everywhere proscribed as dangerous 
and impracticable. ligh-pressure steam, it was said, 
besides its terribly explosive character, could not be 
readily condensed, and any boiler, working sea-water, 
would speedily choke by incrustation if the respectable 
limit of 20 lb. pressure were exceeded. Now, as far as 
safety is concerned, high-pressure steam, per se, is neither 
more nor less safe than low-pressure steam. The danger 
of rupture, to which a boiler is exposed, depends entirely 
—equally good construction being assumed in either case— 
upon the strain to which the material of the boiler is sub- 
jected; and a 3-ft. boiler made to withstand steam of 
75 lb. per square inch sustains precisely the same strain, 
per unit of section of the material, as a 9-ft. boiler working 
steam of 25 lb, The real danger of explosion depends 
mainly, however, upon the quantity of water carried in 
the boilers; and in this respect the high-pressure boiler, 
carrying, as it generally does, but little water, is much the 
safer of the two. ‘There are ample reasons for the belief 
that an ordinary low-pressure boiler, working at 20 lb, 
per square inch, is more dangerous than a properly con- 
structed high-pressure boiler would be if worked at 
500 lb. per square inch. 

Surface condensers, which, in the most recent practice, 
appear to possess all the reliability of injection condensers, 
ensure a sufficient supply of distilled water for the boilers, 
and with such water it is immaterial what pressure is 
carried, as there is no ss incrustation whether 20 lb. 
or 200 1b. pressure be adopted. Besides permitting the 
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use of high-pressure steam, and the consequent attainment 
of the highest economy from expansive working, surface 
condensers, if working properly, must save a very large 
amount of heat, which is otherwise wasted in blowing off, 
and, which is of nearly as much consequence, they preserve 
the boilers from incrustation, and thereby prolong their 
duration from the ordinary average of five or six years to 
perhaps twice that period. There is thus every reason why 
surface condensers should be gencrally adoptedat the earliest 
moment when sufficient expericnce has been obtained to show 
that they may be permanently relied upon. We believe this 
has been abundantly shown already; but if there be any 
doubt the utmost efforts should be made for the final deter- 
mination of this point. The principle of surface condensation 
is unquestionably correct, for with a moderate extent of sur- 
face exposure it is an ascertained fact that the admission of as 
muth steam as would fill the condenser (were its surfaces 
non-conducting) to a pressure of 50 lb. per square inch, is 
attended by its instantaneous condensation. With the 
knowledge of this fact, and the knowledge also that 
2 square feet of surface for each indicated horse-power 
have been found sufficient to accomplish it, it is impossible 
that mechanical means should be wanting to ensure the 
constant and proper working of apparatus for this purpose. 
We believe there are surface condensers already in use—one 
of which will be supplied with the new high-pressure 
engines now being made for the navy—which work as regu- 
larly as any injection condensers ever made. Mr. Spencer's 
arrangement also, which, we hear, is about being adopted 
by an eminent engineering firm on the Clyde, has already 
attained excellent results; and although Mr. Spencer we 
believe, confines himself for the present to a pressure of no 
more than 20 lb. per square inch, the supply of pure water 
which he is enabled to command at all times removes all 
the difficulties which would otherwise attend the mainte- 
nance of a high pressure. Although we fully believe that 
high-pressure steam might be raised, if necessary, from 
sea-water without injurious incrustation of the boiler, there 
is every reason why the use of sea-water for generating 
steam of any pressure, high or low, should be abandoned 
altogether, since practicable means exist for providing dis- 
tilled water in its place. With salt-water boilers, in which 
more or less incrustation must always take place, an 
originally low consumption of fuel grows gradually to an 
extravagant consumption on a long trip. In fact, with 
such boilers, opportunity may be, and often is, taken on a 
trial trip, when everything is new, to cut down the con- 
sumption of coal by not blowing off for the few hours during 
which the trial generally lasts. If fresh water have been 
originally taken in in dock, there is, of course, every oppor- 
tunity for showing a very low rate of coal expenditure ; but 
vessels which, sometimes, in this way make the best show 
on a short trial, make the worst during long steaming. It 
is thus perhaps, that some tolerably low averages of coal con- 
sumption attained between the Clyde and the Mersey have 
swelled to the ordinary wasteful rate when the vessels had 
reached their stations at the antipodes. Now with surface 
condensers and, consequently, with pure water in the 
boilers, there would be nothing—unless it was neglect on 
the part of the stokers—to increase the rate of consumption 
of coal, however long the boilers might be under steam. 

The old superstition that high-pressure steam could not 
be readily condensed was not only wholly unfounded, but 
even if it were not so, high-pressure steam, after it has 
been properly worked through an engine, has already 
become low-pressure steam by the time it is ready for the 
condenser. It would become attenuated in pressure by its 
expansion in the cylinder, for it is only expansively that 
high steam is to be worked at all. And even were its 
pressure not already reduced at the moment of exhaustion, 
an equal weight of high and of low-pressure steam, having 
therefore the same power, contain very nearly the same 
amount of heat, and may be condensed therefore with 
nearly the same amount of injection. 

Steam of high-pressure, generated from distilled water 
in properly constructed boilers, and having a temperature 
of from 350 deg. to 400 deg., will not require, and will not 
indeed bear much superheating, which appears rather to 
be a makeshift to compensate for the evi!s of badly-con- 
structed boilers. There are, however, meny millions of 
pounds’ worth of steam-machinuery in existence in which, 
unfortanately, grave and irretrievable errors of proportion, 
affecting both the combustion of the fuel and the disen- 
gagement of the steam, have been already committed. In 
fact, no department of our marine engineering is in a 
worse condition than that relating to boilers. ‘That these 
boilers, of which many thousands are in use, may be con- 
siderably improved by the addition of superheating 
apparatus there is no doubt. The amelioration thus 
effected does not involve the substitution of new nachinery 
for that which is old, it being attained, in fact, by a very 
simple and cheap addition to the boilers as they stand. It 
is this fact which, now that the former prejudice against 
superheating has been overcome, makes it so popular. The 
actual results of superheating apparatus, as applied to 
large ocean steam vessels running to Liverpool, were fully 
ascertained six or seven years ago, and the burning 
out of the apparatus and Ber Be of cylinders which at- 
tended these early essays are still going on. In several 
instances during the last twelve mo: ths, and in those, too, 
where the greatest reports were heard as to the complete 
success attending the introduction of superheating appa- 
ratus, this apparatus has had to be phi Mr. Wethered, 
in his paper recently read before the Institution of Civil 
Engineers, spoke contemptuously of the late attempts to 
revive the practice of scorching or cooking the steam to the 
condition of a dry gas; and we are inclined to think that 
he spoke from the most correct information upon the sub- 
ject. It appears to be gradually leaking out that, with 


nearly all the various plans of superheating apparatus, of 


which such great results have been reported, a separate 
steam-pipe has been prudently provided, through which 
either common steam or a mixture of ordinary and super- 
heated steam could be obtained at any time for the 
cylinders. This is the vital feature of Mr. Wethered’s 
system, and without arguing with him the physical 
ifference between “combined steam” and superheated 
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steam of moderate temperature, it is probable that his 
patent of 1853, covering, as it does, the use of two pipes, 
through which superheated and common steam respectively 
ma, be conducted to a common place of mixture near the 
cylinder, covers the entire practical application of super- 
heated steam. The proper mode of superheating involves 
no great difficulty, as we believe, and there is little doubt 
that almost any one of the host of plans already patented 
may -be relied upon in practice. But when this superheat- 
ing is effected, the steam will, there is good reason to 
believe, need tempering before it is admitted to the 
cylinders, and for this purpose nothing can be more simple 
or effective than its mixture with a proper portion of satu- 
rated steam. The Admiralty, whose officers have been 
experimenting, more or less, upon Mr. Wethered’s system, 
for the last three or four years, have now had it applied, at 
the expense of the Government, to the steam-vessel 
Rhadamanthus, in which the whole question of the economy 
of superheated and combined steam is now being deter- 
mined by an extended trial trip. The West India Royal 
Mail Company, whose steamer, the Avon, has been running 
for a long time with apparatus for mixing the p’ain and 
superheated steam, are now applying similar apparatus to 
the Shannon. In thus particularising a few instances in 
which apparatus for mixing the steam is being openly 
adopted, it must be kept in mind that, without the same 
avowed object, similar means for mixing have for a long 
time been applied to other vessels, and, as we have already 
said, it is probable that these appliances are uot neglected 
in regular working. Unless some precaution of the kind 
be taken, the present rage for superheating is likely to 
lead, as former attempts invariably led, to great injury 
to the packing and slides of the engines in which super- 
heated steam is employed. 








LITERATURE, 


Stories of Inventors and Discoverers in Science and the Useful 
Arts. A Book for Old and Young. By Joun Traps, F.S.A. 
With Illustrations. 

WE resume our criticisms on new books that have reached 

us by noticing a recent addition to those pleasant, solid, 

and useful volumes on which Mr. Timbs’ fame as an author 
so justly rests, and we do so the more readily as, this time, 

Mr. Timbs has kept wholly within our specialty. The 

sixty narratives which are the staple of this volume com- 

prise more than a “century of inventions,” and range 
through the ages from Archimedes to Brunel, though they 
are chiefly confined to “ modern instances.” The book may 
not contain much that is absolutely new, but it is an in- 
dustrious and judicious compilation, focusing the scattered 
fragments of information bearing on the men and things of 
which it treats, not omitting the most recent contributions 
to the history of discoverers and inventions. As an 
example of this, Robert Houdin’s solution of the difficulty 
of the automaton chess-player, extracted from his most 
interesting memoirs, is appended to Mr. Timbs’ account of 
that mysterious piece of so-called automatic machinery. 
Every true Englishman has been delighted to see Lord 
Bacon’s name cleared from the opprobrium which has 
rested on it for centuries. Mr. Hepworth Dixon has 
merited the gratitude of all lovers of greatness and of truth, 
for his noble vindication of that colossal man, and for his 
more than confirmation of the suspicion every one has felt 
that no man could be mentally so great and morally so bad 
as Bacon has always heretofore, even by his most recent 
biographer, been represented to be. Our author has 
gathered the scattered materials of a vindication of the 
illustrious predecessor and namesake of the Lord Keeper, 
and we shall allow him to tell “ The true History of Friar 
Bacon :”— 


Few of the early workers in science have been so strangely mis- 
represented as Roger tiacon, the philosopher of the thirteenth century, 
but, until lately, more popularly known as the “ Friar Bacon” of the 
story-books and the legend of the Brazen Head, which he is said to 
have made to speak. Yet he was the author of upwards of eighty 
scientitic and philosophical treatises, and the reputed inventor of 
gunpowder and of spectacles. Tradition framed his character on the 
vulgar notions entertained in his day of the results of experimental 
science. He was regarded as a learned monk searching for the 
philosopher's stone in his laboratory, aided only by infernal spirits ; 
whereas he was the sagacious advocate of reform in education, 
reading, and reasoning, and, what was equally rare, the real inquirer 
into the phenomena of nature. Bacon died at Oxford, in the year 
1292, where existed, until nearly our own time, a traditionary 
memorial of “the Wonderful Doctor,” as he was styled by some of 
his contemporaries. On Grandpont, or the Old Folly Bridge, at the 
southern entrance into Oxford, stood a building called *‘ Friar 
Bacon's Folly,” from a belief that the philosopher was accustomed 
to ascend this building in the night and “ study the stars.” It was 
entirely demolished in 1778; and the bridge, of which Wood says 
“no record can resolve its precise beginning,” was taken down in 
1825, and rebuilt in modern style. But you have only to look across 
Christ Church meadow to the pinnacled tower of Merton College, to 
be reminded that this was the earliest home of science of a decidedly 
English school, and that for two centuries there was no other founda- 
tion, either in Oxford or Paris, which could at all come near it in 
the cultivation of the sciences. 

Roger Bacon belonged to this distinguished foundation, although 
there is a doubt whether he was not of Brasenose College. He was 
born near Ilchester, in Somersetshire, in 1214, the year before the 
signing of Magna Charta. He was educated at Oxford, next studied 
at Paris, and returned to Oxford with a Doctor's degree, which was 
He next took the vows of a Fran- 
ciscan, in a convent possessed by that order at Oxford; from which: 
time, 1240, he closely studied languages and experimental philosophy 
His brethren soon grew envious of his success; the lectures which 
he gave in the University were prohibited, as well as the trans- 
mission of any of his writings beyond the walls of his convent. The 
charge made ‘against him was that of practising magic, which was 
then frequently brought against those who studied the sciences, and 

articularly chemistry. Yet, in his tract “ De Nullitate Magie,” 
Jacon declares that experimental science enables us to investigate 
the practices of magic, not with the intent of contirming them, but 
that they may be avoided by the philosopher. 

Meanwhile, due allowance must be made for the times in which 
Bacon lived. Even his astrology and alchemy—those two great 
blots upon his character, as they are usually called—are, when 
considered by the side of a later age, irrational only because un- 
proved, and neither impossible nor unworthy of the investigation of 
a philosopher in the absence of preceding experiments. According 
to Dr. Hutton’s laborious inquiries, Bacon expended in twenty 
years’ researches some £2,000—a very large sum for the time, sup- 
plied by some of the heads of the universities. 

That Bacon was by far the truest philosopher of the middle ages 


is now generally admitted. He was fully acquainted with the works 
of Euclid, and he displayed great knowledge in the mixed mathe- 
matics. He is said to have understood Greek. 

To Pope Clement IV. we owe the production of Bacon's great 
work, the “ Opus Majus.” Clement had previously been legate in 
England, where he had heard of Bacon’s discoveries, and earnestly 
desired to see his writings; but the prohibition of the Franciscans 
prevented his wish being complied with. After his election as head 
of the church, Bacon, conceiving that there would be no danger or 
impropriety in disobeying his immediate superiors at the command 
of the Pope, wrote to Clement, stating that he was now ready to send 
him whatever he wished for. The answer was a repetition of the 
former request; and Bacon accordingly drew up the ‘‘ Opus Majus,” 
of which, it may be presumed, he had the materials ready. The 
book was accordingly sent, but was hardly received by Clement 
before he was seized with his last illness. 

Bacon enjoyed freedom from open persecution until the year 1278, 
when, in his sixty-fourth year, he was summoned before a council 
of Franciscans at Paris, who condemned his writings, and committed 
him to close confinement; the particular ground of accusation being 
the charge of innovation, according to some; but according to 
others, his writings upon astrology. During ten years, Bacon tried 
to procure his enlargement, but without success; at last, however, 
he was set at liberty, through the intercession of some powerful 
nobles with the Pope, but who they were is not mentioned. Some 
say that Bacon died in prison; but the best authorities state that he 
returned to Oxford, where he wrote a compendium of theology, and 
died in 1292. He was buried in the church of Franciscans, at 
Oxford. The manuscripts which he left behind him were imme- 
diately put under lock and key by the magic-fearing survivors of his 
order, until the documents are said to have been eaten by insects. 

Mr. Hallam considers it hard to determine whether or not Roger 
Bacon is entitled to the honours of a discoverer in science. The two 
great points by which he is known are, his reputed acquaintance 
with gunpowder and the telescope. In his “ Opus Majus,” some 
detonating mixture, of which saltpetre is an ingredient, is spoken of 
as commonly known; and in his “ De Secretis Operibus” he expressly 
mentions sulphur, charcoal, and saltpetre, as ingredients. But 
independently of the claims of the Chinese and Indians, Marcus 
Grecus, who is mentioned by an Arabic physician of the ninth 
century, gives the recipe for gunpowder. The discovery has some- 
times been given to Schwartz, the German monk, and the date 1320 
annexed to it, which is much posterior to that claimed for Bacon. 

Bacon’s discovery of optic lenses has been established, beyond a 
doubt ; and he conceived the telescope, though there is no proof that 
he carried his conception into practice, or invented the instrument. 
He truly describes a telescope; but if he had constructed one, he 
would have found that there are impediments to the indefinite 
increase of the magnifying power; and still more, that a boy does 
not appear a giant, although he attributes these properties to the 
telescope. At the same time, Bacon asserted that a small army 
could be made to appear very large, and that the sun and moon 
could be made to descend, to all appearance, down below, and stand 
over the head of the enemy; ideas which in after times produced 
by reflection either the telescope or some modification of it, con- 
sisting in the magnifying of images produced by retiection, and that 
before the date either of Jansen or Galileo. 

Whether the invention of spectacles is due to Bacon, or whether 
they had been introduced just before he wrote, is doubtful. In 
his “Opus Majus” he writes :—* This instrument, a plano-convex 
glass, or large segment of a sphere, is useful to old men and to those 
who have weak eyes, for they may see the smallest letters sufli- 
ciently magnified ;” whence we may conclude that the particular 
way of assisting decayed sight was known to him. The invention 
is commonly attributed to Alexander de Spina, a monk, of Pisa, 
who died in 1313. Friar Jordan de Rivalto tells his audience, in 
a sermon published in 1345, that “it is not twenty years since the 
art of making spectacles was found out;” thus placing the inven- 
tion in 12*5, seven years before Bacon’s death. Amongst other 
inventions attributed to him is that of the introduction of the Arabic 
numerals into England ; but this has been completely disproved. 

“The mind of Roger Bacon,” says Hallam, “ was strangely com- 
pounded of almost prophetic gleams of the future course of science, 
and the best principles of the inductive philosophy, more than 
sacred credulity in the superstitions of his own time. Some have 
deemed him overrated by the nationality of the English. But if we 
may have sometimes given him credit for the discoveries to which 
he had only borne testimony, there can be no doubt of the orginality 
of his genius.” He bears a singular resemblance to Lord tacon, 
not only in the character of his philosophy, but in several coincidences 
of expression, and the latter has even been charged with having 
borrowed much from Roger Bacon, without having acknowledged 
his obligations. 

There is little reason to suppose that Roger Bacon’s writings were 
read much out of his own university. But to those who will study 
them, there is, even at this day, a combination of simplicity of style 
and independence of thought altogether unusual in his time. His 
“Opus Majus” contains books on the necessity of advancing know- 
ledge ; on the use of philosophy in theology; on the utility of gram- 
mar and mathematics; in the latter of which he runs through the 
various sciences of astronomy, chronology, geography, and music. 
The work also includes a treatise on optics and experimental philo- 





sophy, besides discussions upon the connection and causes of pheno- 
mena—all treated in a manner greatly in advance of the learning of 
the thirteenth century,—the dark age in which the wisdom of Roger 
Bacon was a light hidden beneath a bushel measure. 

We must content ourselves with this extract from Mr. 
| Timbs’ hook, and the more readily as we observe he is 
| already again in the field. 


The Principles and Practice of Harmonious Colouring, in 
Oil, Water, and Photographic Colours, especially as applied 
to Photographs on Paper, Glass, and Silver Plate, coutains 
some half-dozen pages on the mysteries of photography, 
settles the question of harmonious colouring in twice as 
many more, gives a list of eighty-nine (!) colours, with the 
assurance that it comprises all that are necessary—which, 
we have no doubt, is literally true; and all this is followed 
up by sundry instructions on the production and colouring 
of photographs, Rather a large bill of fare for a shilling, 
certainly. Of all the shilling books on art sent forth by 
artists’ colourmen, which we have seen, this is certainly 
the worst executed, though it doubtless contains usefal 
hints for the semi-artistic people for whom it is mainly 
designed. 





New editions of Wilson’s Handy-books on The Law of 
Banking, and on The Law of Partnership, contain much 
useful matter, and must be acquisitions to all seeking 
information in those directions, 





BREECH-LOADING CaANnNox.—Captain J. Norton furnishes us with 
the following description of a breech-loading cannon, invented by 
| Captain James Whitley, H. P. of her Majesty’s 9th regiment of 
foot :—This gun’s breech is formed of part of the carriage, which, 
being of wrought-iron, is more compact than a wooden carriage, and 
the false breech is, from certain re-enforces, more secure than a 
common one; the barrel, turning on its trunnions, exposes the 
oritice for the insertion of the cartridge, which, being countersunk, 
receives the wooden bottom of the cartridge, having a detonating 
patch, which is tired by a needle protruded through the false breech by 
means of a lock, the needle receding on the lock being recocked to 
load, when the wooden bottom of the cartridge having been fired, 
and which had acted as a stuffer, completely preventing the escape 








of gas, falls out, as the gun opens to receive the fresh cartri 
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SCOTTISH MATTERS. 

Mrsses. Top anp MaccGreGor have launched a paddle steamer 
200 ft. long, 22 ft. breadth of beam, and 11 ft. depth of hold. The 
boilers are tubular, and the engines have surface condensers; the 
diameter of the paddles, 17} ft.; and the burthen of the ship 
480 tons. The steamer has been named the Mona’s Isle, and is in- 
tended for the Liverpool and Isle of Man station. Five iron barges, 
recently launched by Messrs. J. Reid and Co., of Port Glasgow, for 
the navigation of the Indus, were last week towed down the Clyde 
by two tugs, for the purpose of trying their steering capabilities, and 
the result was satisfactory. They will be taken to pieces, and con- 
veved sailing vessels to Kurrachee, where they will be reconstructed. 

‘The general goods and passenger trafiic between Liverpool and the 
Mediterranean, including Constantinople and Salonica, has for years 
been on the increase, and a new and powerful fleet of steamers has 
been for some time on hand for Messrs. Burns and Maclver, with a 
view to its further development. Four of the new steamers—the 
Olympus, Marathon, Hecla, and Atlas—have been completed, and 
the last will be speedily followed by the Kedar, now in progress. 
All of these vessels are alike—their mould, general arrangement, and 
outfit serving to sustain the high prestige so long enjoyed by the 
Clyde builders, and al-o by the enterprising firm for which they have 
been built. The Olympus and Marathon have already been a short 
time on the route, and the Hecla was to start on her first trip 
yesterday. A brief description of the Hecla may suffice to give an idea 
of all the others. She is a very elegantly moulded iron screw 
steamer, 289 ft. in length over all; her beam is 36 ft.; and she is 
27 ft. deep in the hold. She is constructed on very fine lines, having 
an exceedingly elegant bow and cutwater, with a tinerun. In short, 
she looks like a fast boat, and justitied her appearance by making 
the trip from Cloch Lighthouse on the Clyde to the Bell Buoy on the 
Mersey in 14} hours. a very rapid run indeed, attained in very 
adverse weather, without any attempt being made to put her to her 
speed. Her engines are of about 300-horse power, but capable of 
being worked up to a much higher rate. Like the other vessels 
named, and also like the Persia, the Hecla has her saloon on deck, 
and there, also, she has state-room accommodation for eighteen 
cabin passengers, eighteen more being accommodated in state rooms 
on the deck below. The saloon is elegantly, indeed sumptuously, 
fitted up and furnished. Like the other vessels to which she is a 
sister ship, the Hecla has a steam crane or hoist engine, which can 
be readily applied in loading or unloading, in weighing the anchor, 
or in pumping. She has also six large and powerful boats. 
A fine iron screw steamer was launched last week from the 
building yard of Messrs. Barclay, Curle, and Co., Stobcross. 
She is 176 ft. long, 26 ft. broad, 14 ft. 6 in. deep in hold, 
and about 45 tons register, with engines of 100-horse power. 
She is intended to trade with goods between Grangemouth and 
London in connection with the Carron Company’s fine tleet of screw 
steamers. She has been named the Carron. The Balclutha (S.S.), 
built by Messrs. Caird and Co, was on Saturday taken down the 
Clyde on a preliminary trial for the purpose of testing her machi- 
nery, and she gave promise of a very high rate of speed, beating one 
of the swift river steamers in a short run. Her engines worked 
smoothly, and there was a total absence of vibration. In a few days, 
when her furnishings are completed, she is to be taken on a trial 
trip as far as Belfast, for the purpose of testing her speed and sea- 
going qualities, before being despatched for her destination, 
wn between which port and Adelaide she is intended 
to ° 
Three committees have been formed in Glasgow for the purpose of 
making the necessary arrangements in connection with the congress 
in that city, next September, of the National Association; for the 
Promotion of Social Science. One of the committees has been 
deputed to act on matters of finance, one on accommodations, and 
another for the transacting of any business more purely connected 
with the working of the sections. It has been proposed to raise the 
sum of £1,000. Between £400 and £00 have already been sub- 
scribed. 

Last week’s shipments of pig iron from Scottish ports were as 
follows :— 








Foreign. Coastwise. Total. Same week 
last year. 
Ports. Tons. Tons. Tons" Tons. 
Glasgow 1,600 2,443 -- 4,043 4,560 
Port-Dundas — 555 os 555 222 
Greenock .. 455 .. - ee 455 1,341 
Port-Glasgow .. os None. 250 
Bowling (last 3wks.) 160 660 820 603 
Ardrossan. . -- 987 .. 2,079 3,036 4,049 
Troon a 260 .. _ ee 260 .. 605 
Ayr.. MB «ss 699 + 84 1,621 
Irvine wai ve _ 110 “ 110. 156 
Grangemouth .. 270 225 _ 495 .. 1,545 
sith on oe -» No return. .. 1,058 
Burntisland oe -» No return. .. 170 
Alloa (south) oe 78 115 ee 193 _- 
Alloa (north) last 2 wks. 220 477 ae 697 1,200 
Bo'ness .. oo — «+ 195 195 271 
Morrisonshaven .. +» No return, 30 
Total 4,115 7,558 11,673 17,681 


The Grangemouth Railway was opened for goods traffic last week ; 
and as soon as the parliamentary requirements are complied with, 
passenger trains will also run. 

Mr. Walter Maclellan, of Glasgow, has introduced some improve- 
ments in rolling or shaping iron for railway spikes and other simila> 
purposes. The invention consists essentially in so shaping the rolls 
that the bar-iron out of which the spikes are to be made are rolled 
in them with alternate round and square sections. For this purpose 
the rolls are ground on their peripheries angularly and curvilinearly 
in alternate sections. The relative length of the sections being pro- 
portioned tothe size of the articles to be produced in this way when 
the bars are cut up into spike lengths, all that is further necessary 
is to form the spike-heads. In this way railway spikes with round 
or cylind:ical necks, and square or angular body portions, are made 
with great facility and accuracy, the rectangular portion being sub- 
sequently twisted for giving it an effective hold. Rolls with grooves 
of various forms may be used. according to the transverse sections 
which may be required. Pins for other purposes, and articles of 
other and different kinds, may be made in the same way, the essential 
object of the invention being the rolling the iron in alternating 
lengths, of different transverse sections, in the same pair of rolls. 





Sussrirution ror Corroy.—The annual report of the Secretary 
of State on Foreign Commerce, for 1859, contains a despatch from 
F. S. Claxton, our consul at Moscow, in relation to the economical 
use in Russia of a fibrous plant as a substitute for cotton in the 
manufacture of coarse cloths. This plant, whose botanical name is 
Asclepias Cornuti, he states, is said to be a native of Canada, to grow 


wild and without cultivation, and, after undergoing a process, as | 


yet a secret, to be in every way suitable for manufacturing purposes. 
the sample of the cloth I have seen, and of which a specimen is 
promised me, compared favourably with cotton goods, No. 50 to 60 


“picks” to theinch. It is represented as a hardy plant, withstand- | 


ing well the climate of this latitude. and is propagated from a seed 


sown in May and maturing in September; it is then cut and dried | 
{ 


in the open air, or water rotted, like hemp, to be afterwards broken 
and husked in the same manner. Its subsequent treatment is the 
secret of the inventor, who has the sole privilege in Russia for ten 
Years, which be has disposed of at a large price, and which he pro- 
poses securing by patent in England and France. ‘The estimate put 
upon the value of this process for the United States is extravagant, 
considering the price of cotton and its probable depreciation, in case 
all that is claimed for the invention is realised. I think the secret 
may be purchased, by a little management, for 2,000 or 2,500 roubles, 
The inventor admits that to manufacture wholly from this material 
will involve so.we changes in the * speeders and spinners ;” but 
asserts that, mixed in equal proportions with ordinary cotton, no 
change will be necessary. He estimates the cost, all labour, &e., 
included, at 4 copecks per Ib.—100 copecks equal 1 rouble, 1 rouble 
7 cents.—United ! States Economist. 





HIGH-PRESSURE STEAM ENGINES. 


THESE are the two great requisites in a steamship, and that we 
cannot have the first without the second may be set down as an 
axiom in steam navigation. 

A strong, we may say, @ high-pressure prejudice still exists 
against using very highly pressed steam at sea, which took its rise 
several years ago, in a great measure from fear of the boiler burst- 
ing. Fear and its twin-brother ignorance have much to answer for 
in this gratuitous dread of explosion of steam boilers; in the early 
years of steam navigation they were comparatively much more pre- 
valent than at present, and formed a large item in the lists of 
obstacles and hobgoblins that are always so ready to be placed in 
the path of improvement and progress, in anything so beneticial to 
the whole human race as the steam engine. Of these obstacles, 
ignorance will soon be dispelled by the printing press, and as for 
fear, we all know it is not indigenous in this country, and least of 
all perhaps among engineers—we mean the immediate attendants of 
steam engines -enginemen properly so called. We do not join in 
the romantic anticipations of regret, already being pronounced, for 
the loss of the “tine old seamen,” who, it has been said, will now 
become useless, since “ boilers, pistons, paddles, and screws are fast 
superseding the science of handling a ship under canvas.” For so 
long as true courage with coolness is inherent in Englishmen, we do 
not believe that we shall ever be deticient in worthy examples 
among the class of men we have referred to. 

When the first considerable increase in the of steamt 
took place, very high-pressure steam was rarely used for marine or 
river purposes, except in non-condensing engines, and those were 
more especially contined to America. Here, then, existed another 
cause for the prejudice against hizh-pressure being fomented, or at 
least to a certain extent encouraged, by most of the old-established 
engine manufacturers, in the fact that the non-condensing, 
technically the “high-pressure engine,” competed so powerfully 
with the condensing engine in price, inasmuch as it could be 
furnished at little more than half the first cost of the other. 
Another more legitimate reason had also its influence in causing 
some of the most respectable engineers (Boulton and Watt, for 
instance), absolutely to refuse undertaking to make non-e i 
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Grants of Provisional Protection for Six Months. 

594. Cristian Scureux, Lower Bebbington, Cheshire, “ Improvements in 
obtaining and applying motive power trom ocean or other waves.""—Petition 
recorded 3rd Ma: ch, 1860. 

627. Curistoru& FRANCOIS DELABARRE, Neuilly. Paris, “‘ Improved apparatus 
to be used in propelling gases and forcing liquids.”—/etition recorded 8th 
March, 1860, 

684. JoHann Ernst Frieprica Lupexe, Wolverhampton, Staffordshire, 
“ Imp in obtaining motive power by means of fluid 

— _ in the apparatus connected therewith.”—Petition recorded 16th 
Varch, 1860, 

724. E>warD GARDNER, Maidstone, Kent, “ Improvements in apparatus for 
the manufacture of paper.” — Petition »ecorded 20th March, 1860. 

730. Joun Inenam Tayvor, The Cottage, Botanic Gardens, Sloane-street, 
London, “‘ Improvements in apparatus for the manufacture of gas from 
oil and oleaginous substances.”"—etition recorded 2ist March, 1860, 

778. JOSEPH ALEXANDER MAXWELL, Chancery-lane, London, “ improvements 
in hydraulic engines, to act either alone or in combination with steam and 
steam engine-.” 

720. Joseru Mircugu, Sheffield, Yorkshire, ‘‘ An improvement in pulleys 
applicable for raising and lowering window-blinds, maps, and other articles, 
mounted upon rollers, and retaining them in a given position.” 

782, HeNkY Bowen, Spring Bank, Cardiff, Glamorganshire, ‘‘ An improved 
Standard gas meter.” 

784 Janez Cuurcu, Upper Kennington-lane, Vauxhall, Surrey, ‘‘ Improve- 
ments in the manufacture of coke.”-— Petitions recorded 26th March, 1860. 
786. ALpnuoxss Rene LE Mire ve Normanpy, Odin-lodge, King's-road, 
Clapham Park, Surrey, “Improvements in obtaining fresh water from 

salt water.” 

790. Joun Rotre Hunt, Chichester-place, Wandsworth-road, Surrey, ‘“‘ Im- 
provements in tobacco-pipes.” 

794. Davip Muttarp, Liverpool, “Improvements in sewing machines.”—A 
communication from W. E. Braman, Cincinnati, Ohio, U.S.—/'etitions re- 
corded 27th March, 186, 

796. Joun Weems, Johnstone, Renfrewshire, N.B., ‘‘ Improvements in steam 
boilers or heat and steam generators, and in the application of heat.” 

798. James Lamp Hancock, Pentonville-road, ndon, “An improved 
apparatus for working and shaping butter, and for separating it trom the 
buttermilk.” 

799. JkAN ANTOINE DE Maniquet, Paris, “ Imp ts in winding 
loubling, twisting, and spinning silk, cotton, wool, flax, hemp, cord, and 











engines at all, and it was this:—The rotative condensing engines of 
those times, through ordinarily well made, were generally without 
any special cut-off valve, or any other arrangement for working 
expansively, and therefore could not be worked advantageously at, 
or above, 10 Ib. per square inch, and when loaded up to, or near the 
pressure, it was found cheaper in the long run to have a new 
additional or larger engine with, of course, boilers to suit, and revert 
again to the old Boulton and Watt standard pressure of 2} Ib. to 
3 1b. on theinch. This did very well with land-engines for a while ; 
but for steamboats, doubling and quadrupling the number and con- 
sequent weight of engines and boilers, for very little more speed, was 
out of all question. Yet, as if intended to prove the inveteracy with 
which early prejudice and habits once set a-going on a wrong course 
will cling to the best of us, the few leading Government-patronised 
engineers, with their charges of £60 and £80 per H.P., resolutely 
persist in making their steamships, when of moderate dimensions, 
still little better than floating engine-houses, requiring a large capital 
for the engines alone, and a waste of capital to work them, So long 
as the delusion lasts it is perhaps well for them (the makers), but it 
can only continue so until some energetic member of Parliament, 
who has a mind to understand the subject, may take it into his head 
to stand up and denounce the system. 

In place of the large heavy old square forms of boilers, multitu- 
bular or otherwise, at present in use, containing more than double 
the necessary weight of water and stays, and not half enough steam 
room, which weighs nothing, and would render large funnels, up- 
takes, and heavy superheaters the less necessary, let us have iron 
ships (not too big, nor requiring “ big” men to kill or beggar them- 
selves in their management), each containing one pair of moderate- 
sized, strong engines, with strong cylindrical boilers of small 
diameter, and the fires underneath them. A good locomotive 
pressure of 120 lb. to 150 Ib. of steam, superheated a little by waste 
heat, if there is any convenient, but superheating mainly in the 
cylinders by wire-drawing the steam down to about 50 Ib. or 60 Ib., 
and thereby reaping the benefit of dry saturated steam, requiring 
little injection, and having no inordinate degree of expansion, no 
permanent cut-off in fact, until the crank is a good way over the 
centre, and that accomplished principally by means of the ordinary 
slide only, having what is called considerable lap on the steam side, 
and providing for the easy admission of the steam by vandykeing the 
edge of the valve. This is a safe arrangement for the valves of a 
marine engine, and does not detract much from its power, in such 
an emergency as that which befel the Royal Charter. That vessel 
and her fate, we may observe in passing, was an example we ought 
never to lose sight of, bearing in mind that merchant ships are not 
made for life-boats, but for carrying cargo and making money, and 
not meant to be driven ashore. And we verily believe that, had 
the steam power of that vessel been doubled by the means above 
indicated, she would have been still in existence as a pattern copy 
of what a steamship ought to be.—Steam Shipping Chronicle. 


A New Process ror MakinG MALLEABLE Iron.—A beautiful 
and very simple process for decarbonising iron has recently been 
put in successful operation by the inventor, Professor H. K. Eaton, 
at Elizabethport, New Jersey. It consists in packing the cast metal 
in the white oxide of zinc, instead of oxide of iron, and heating the 
whole to redness, whereby the carbon of the iron is extracted, and 
metallic zinc distils and is condensed in a water-bath. By the method 
heretofore in use in this country, for making malleable iron, the heat 
is usually kept up for eight or nine days in succession, and it fre- 
quently happens that great trouble and expense follow the process 
of decarbonisation in removing the small particles of metal that are 
reconverted from the oxide of iron, in which the castings are packed, 
and which adhere to the surface. In Professor Eaton’s method, ail this 
trouble and expense are obviated. The oxide of zinc not only effects 
the decarbonisation in about forty hours, but, on account of the com- 
paratively low temperature at which the oxide is converted, and its 
different constituency, nothing adheres to the surface of the castings, 
which come from the fire almost ready for finishing. The castings that 
have as yet been treated by this process are the smaller iron parts 
of harness hardware—such as rings, buckles, and links—and several 
kinds of cutlery, and parts of small machinery. It is claimed for 
the invention, that it not only makes a far better kind of malleable 
cast-iron, but can be done at much less expense, as the time of keep- 
ing up the heat is oa reduced, and the product of the packing 
material is valuable. The formule of the process is as follows :— 
Oxide of zinc: zine, 32; oxygen, 5; total, 40. So that if a mass of 
iron, or a number of pieces of castings, containing 6 1b. of carbon, 
were packed in 40 1b. of oxide of zinc, the 8 lb. of oxygen would 
separate from the zinc, and combine with the carbon of the iron, 
producing 14 1b. of carbonic oxide gas, which would be lost in the 
atmosphere, and leaving 321b. of pure metallic zinc, and the 
castings 6 lb lighter. So that, if the oxide of zinc costs 
4} cents. per Jb., and the metal was worth 7 cents, there would be a 
gain as follows :—4v Ib. oxide zinc, 4} cents, 1 dol. 80 cents; 32 Ib. 
metallic zine, 7 cents, 2 dols. 24 cents; gain, 44 cents. So that one 
heat, using 40 Ib. of oxide of zinc, would cost 44 cents less than the 
price of the fuel required in the process, and the time of keeping up 
the heat is not more than one quarter of the old method. Another 
important fact connected with this way of decarbonising iron to 
render it malleable is the certainty with which the manufacture can 
be carried on. Nothing is left to guess-work, or, what is nearly the 
same thing, the conjecture of experience; for when the zinc ceases 
to distil, if there is an excess of the oxide of zinc present (which can 
always be provided for), it is certain there is no more carbon to be 
extracted from the iron and unite with the oxygen, and the process 


| of decarbonisation is necessarily perfect. ‘The specimens that have 


been dealt with by this method are found to be nearly omy = 


| pure iron—silicates and phosphates being removed.—American = 
Review. 
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other filamentous materials.” 

801. AkNe PRUDENT Paraice Dagron, Paris, ‘An improved microscope to 
be used for exhibiting photographic views and productions.” 

802. James Leonakb, Skinners-place, Sise-lane, London, “ Improvements in 
apparatus used when weaving.”—A communication from 1 Heinrich 
Zimmermann, Glauchou, Saxony. 

803. GrorGk Fereussoy WiLson, belmont, Vauxhall, Surrey, “ Improvements 
in treating fatty and oily matters.” 

804. Ropext HannaM CouLyer, Beta House, Alpha-road, Regent's Park, 
London, “ Improvements in manufacturing pulp for paper, papier-maché, 
and other similar uses, and in apparatus employed therein, part of the in- 
vention being also applicable to other operations, in which materials have 
to be subjected to the action of liquids, steam, and other fluids.” 

805. StKPHEN RANDOLL SMmiTH, Hanover-terrace. Cumberland-road, Bristol, 
“Improvements in vessels and apparatus used for raising sunken vessels 
and other bodies in the water, and for lowering materials fur structural 
purposes in the water.”—/'etitions recorded 28th March, 1860. 

806. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, “ Im- 
rovements in steelyards and scales.”—A communication from P. Danion, 
Srest, France. 

809. JamEs Farmer, London, “ Improvements in the manufacture of cocoa 

and chocolate.” 

811. Joun Norais, jun., and Tuomas TiLt, Birmingham, “ Improvements in 
machinery to be used in the manufacture of wrought aod horse-nails.” 

813. Joun Monks, Jumes-sireet, Bethnal-green, Middlesex, “ Improved 
machinery for manufac: uring chenille.” 

816. EpwakD BARNARD Sampson, Stroud, Gl tershi 
in condensing apparatus of carding engines.” 

817. Joun HAMILTON, jun., Windsor Foundry, Liverpool, “ Improvements in 
constructing and propelling vessels.” 

819. Joun Henny Jounson, Lincoin’s-jnn-fields, London, ‘‘ Improvements in 
chronometers."—A communication from Louis Frangois Clément Bréguet, 
Paris.— Petitions recorded 29th March, 1860. 

821. WituiaAM RicHaRpson, Dudley, Worcestershire, 
apparatus for the production of coa ‘ 

823. PAUL ADOLPHE AUGUSTE BraU, Porchester-terrace, Middlesex, ‘A 
neomonoscope, or apparatus for viewing photographic and other like 
pic ures. 

825. ALFRED CROSSKILL and JAMES GAWAN CrosskILt, Beverley, Yorkshire, 
“Improvements in recping and mowing machines.” 

827. SAMUEL BuRTON Haskakv, Wollaton-street, Nottingham, and JoHN 
Dean and Epwakp Dean, Radford, Nottinghamshire, “‘ Improvements in 
machinery for the manufacture of looped fabrics.” 

829. HERMANN EsciWkek, Mincing-lane, London, “ Improvements in the 
manufactare of gin or geneva.”—Vetitivns recorded 30th March, 1860. 

830. DANIEL KINNEAR CLAkkK, Adam-street, Adelphi, London, “Improvements 
in steam engines and boilers.” 

831. JoHN SHERIDAN, John-street, Dean-street, Commercial-road a, 

London, “‘ Improvements in the manufacture of sheet metal casks an 
other vessels.” 

833. Groner vray Farnkineton, Cross-lane, Cannon-street, London, ‘‘ An 
impr tin the facture of | ad 

834. 'Epwarp JoserH Hugues, Manchester, “y r its in the fe 
ture of oil of turpeutine and resin, and in the apparatus connected there- 
with.”"—A communication from James Napier, brooklyn, U.S. 

835. WILLIAM CLaPHAM and JoHN Henry CLAPHAM, Wilsden, Bradford, 
Yorkshire, “‘An improvement in spinning, applicable to various kinds of 


yarns.” 
a Tuomas Francis Eperwortn, Park-road, Toxteth-park, Liverpool, 
- ts in obtaining light.” 
838. Henry Jongs, Old-street, St. Luke's, and Joun Jones, St. Paul’s-street, 
New Norih-road, London, ** Improvements in wet gas meters.” 


839. Franz Jaburek, Vienna, “An improved pipe for smoking.”— Petitions 
recorded 3lst March, 1800. 
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Inventions protected for Six Months by the Deposit of a Complete 
Specification 


863. Epwarp HaLumay Asucrort, Boston, Massachusetts, U.S., “ An im- 
proved hand-drill stock.”— Partly a communication from Henry it. Packer, 
Boston, Massachusetts, U.8.— Deposited and recorded 4th April, 1860, 

888. GusTAVE BIKHLER, Salins, Jura, France, “ An improved apparatus to be 
employed for blasting rocks, and the application o! the same to the forma- 
tion of tunnels."— Deposited and recorded 9th Ap, il, 1360, 


Patents on which the Stamp Duty of £50 has been Paid. 

1028. THOMAS NATHANIEL PENGELLY, GI ter-street, Ci jal-road 
East, and Grore® Porter, Mary Ann-ter:ace, Abbey-street, Bethnual-green- 
road, Middlesex. - Dated Lith April, 1857. 

1039. WittiamM Epwakb Newton, Chancery-lane, London.—A communica- 
tion.—Dated 13th April, 1557. 

1103, CHAKLES Bensamin Normand, Havre, France.—Dated 18th’ April, 1857. 

1046. — M‘FakLane, Comrie, Perthshire, N.B.—Dated 13th April, 
1857. 

1047. JouN Ramsnotrom, Longsight, Manchester.—Dated 30th April, 1857. 

1051. Joun Rusery, Birmingham.—Dated 14th April, 1857. 

1049. Peter Wicks, Di hire-street, Bl bury, and THomas GOULSTON 
Guts, Alfred-place, Blackfriars-road, London.— Dated 14th April, 1857. 

1U54, BENJAMIN O’NEALE STRATFORD, Stratford-lodge, Wicklow, reland.— 
Dated 14th April, 1857. 

a — FREDERICK Brunet, Hampstead-road, London.—Dated 15th 

pril, 1857. : 

1077. Rosert Hixpie, Sabden, Lancashire.— Dated 16th April, 1857. 

1073. Tuomas LayzeLL Scowen, Allen-road, Stoke Newington, London.— 
Dated 16th April, 1857. 

1141, Geores Wetcu, Birmingham.—Dated 23rd April, 1857. 

1070. Jacon SAFRAN, Wellclose-square, London.— Dated 15th April, 1857. 

1031. Jounson Hanns, Epsom, Surrey.— Dated 16th April, 1857. 

ag aMESs WAKBURTON, Addingham, Otley, Yorkshire. —Dated 16th April, 











Patents on which the Stamp Duty of £100 has been Paid. 
872. Richarp ArcniBaLD Brooman, Fleet-street, London. —A commanication. 
—Dated 12th April, 1563. 

874. Henny WittiAM Hanan, Northfleet Dockyard, Kent.—Dated 12th 
April, 1853. 

895, CHarLes CuirrorD, Inner Temple-lane, London —Dated 13th April, 1853 
8:6. NATHANIEL CLayTos and Josern SHuTTLEWORTH, Stamp End Lrouworks, 
Lincoln — Dated 13th April, 1853. 

889. Tuomas Epwarps, Islington Foundry, Birmingham.—Dated 13th April, 
1853. 

906, Joun Wattace Doncan, Grove End-road, St. Johu’s Wood, London.— 
Dated 14th April, 1853. 

917. Witttam WILKINSON, Nottingham.—Dated 15th April, 1853. 
927. I8aac Simpson, Preston, Lancashire.—Dated (6th April, 1853. 
943, Freperick HENRY SmitH, Borough, Southwark, .—Dated 19th 





April, 1853. 
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1010. Joun Hetuerinoton, Manchester, and Jonn Duapa.g, jun., and 
Epwarp Duepak, Blackburn, Lancashire.—Dated 27th April, 1853. 


Notices to Proceed. 

2748. Joun HAWKINS, Lisle-street, London, and CHARLES Hawkins, Walsall, 
Staffordshire, ‘‘ Certain improvements in the construction of furnaces for 
consuming smoke, applicable to stationary and marine boilers, and other 
closed fire-places.” 

2750, WiLtiam YourNs, Hackney, Middlesex, ‘‘ Improvements in apparatus 
for playing keyed musical instruments.”—Petitions recorded 5th December, 
1859, 





2761, Epwin AkcuER Woop, Victoria-terrace, Notting-hill West, London, 
“Certain improvements in anchors.” 

2764. Ferpinanp Potts, Birmingham, “Improvements in the mode of 

fi ing or finishing tubes for certain purposes.”—Petitions recorded 
6th December, 1859. 

2784. Tuomas Crook, Bolton-le-Moors, Lancashire, ‘Improvements in 
machinery or apparatus for making paper bags.” 

2785. WILLIAM Prosser and Joun Hoge, Witton Park, Darlington, Durham, 
“‘An improved cooking apparatus, particularly suitable for military 
purposes.” 

2787. Freperick Henry EvLiotr and CARLES ALFRED ELLiort, Strand, 
London, *‘An improved method of preventing drawing boards and other 
flat wooden surfaces trom warping or twisting, aud of adding to the 
strength thereof.” 

2789. Joun Macintosn, North Bank, Regent’s Park, London, “ Improve- 
ments in the manufacture of waterproof and other fabrics, and of moulded 
or formed articles.” 

2791. Joun Macintosu, North Bank, Regent’s Park, London, ‘‘ Improve- 
ments in cartridges and a Tae recorded 8th December, 1859. 

2793. Joun Lawson and WILLIAM HaGo, Glasgow, Lanarkshire, N.B., ** Im- 
provements in apparatus to be used in spinning or twisting.” 

2797. Joun DearnmaNn DunNiciir¥, Nottingham, ‘‘ An improvement in the 
manufacture of bonnet fronts and ruches.” 

2799. JamES Tuomson, Ropert Tuomson, and Henry Tuomson, Buckden, 
Huntingdonshire, *‘ An improved agricultural implement.” —Petitions re- 
corded yth December, 1859. 

2802, GeorGre Davixs, Serie-street, Lincoln’s-inn, London, ‘‘ An improve- 
ment in tobacco pipes, mouth-pieces, and cigar or cigarette holders.”"—A 
communication from Messrs. Viney, Sommer, and Hamm, Paris. 

2807. JouN Cuatrerton, Wharf-road, City-road, London, ‘* Improvements 
in the manufacture of projectiles.” 

2811, WILLIAM WINGFIELD KONNIN and FRANCIS Pous, Genoa, Italy, ‘‘ A new 
system and improvements in locomotive engines.” 

2812. Davip StickLanp, Hayle, Cornwall, ‘‘An apparatus for separating, 
sifting, sorting, and cleansing mineral ores.”—Petitions recorded 10th 
December, 1859. 

2826. THEOPHILUS Redwood, Montague-street, Russell-square, London, ‘‘ Im- 
provements in the facture of paper, and of substances used in paper- 
making, and for other purposes.” 

2828, Joun Rozert Jonnson, Hammersmith, Middlesex, 
ATKINSON, Red Lion-square, London, ‘‘ Im 
manufacturing printing types.” 

2833. James HibL Dickson, Commercial-street, Rotherhithe, Surrey, ‘* Im- 
provements in the manufacture of yarns, and in the machinery to be em- 
ployed in the preparation of certain fibres to be thus manufactured into 
yarns,”—FPetitions recorded 13th December, 1859. 

2839. GrorGk Leacn, Britannia Mills, Leeds, ‘‘ An improved mode of, and 
apparatus for, oiling, preparing, and mixing wool.”’ 

2843. JoserH Ruopes, Wakefield, Yorkshire, ‘* Improvements in steam- 
hammers.” —Petitions recorded 14th December, 1859. 

2856. Henry Maxtin, Stockton-on-Tees, Durham, ‘‘ Improvements in pumps 
and beer-engines.”—Petition recorded 15th December, 1859. 

2872. RoBEKT WATSON SavaGe, St. James’-square, Westminster, ‘‘ Improve- 
ments in fire-escapes, also applicable to ladders, portable scaffolding, and 
such like purposes.”— Petition recorded 17th December, 1859. 

2917. WitLiaM Evwakp Newton, Chancery-lane, London, “ An improved 
process and apparatus for extracting or separating paraftine from schistose 
or mineral oils, and other hydro-carbons.”—A communication from Paul 
Francois Morin, Paris.—Petition recorded 22nd December, 1359. 

2930. Rosert DaLaympLe GuTuRiz, Leadenhall-street, London, “ An im- 
=> method of iowering ships’ boats.”—/etition recorded 23rd December, 
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2959, CornnRgLIUs JosePH Roonry and Davin ReNsuaw, New York, U.S., 
** An improvement in spring door hinges.” 

2965, ARTHUR JAMES M&LUUISH, Holborn-bars, London, “ Improvements in 
cameras.” —VPetitions recorded 28th December, 1859. 

103, ‘'Homas Witson, Birmingham, “ Improvements in breech-loading fire- 


ms.” 

401, WiLLiAM Hunter, Sussex-place, Kensington, Middlesex, ‘‘ Improve- 
ments in apparatus for measuring and regulating the flow of gas, as applied 
to compensating gas meters.” 

406, MicHakL JOHN Hates, Stroud, Gloucestershire, ‘‘ Improvements in the 
manufacture of driving-straps.”— Petitions recorded 14th February, 1860. 
418. JoHN HAMILTON, Glasgow, Lanarkshire, N.B., and THoMas SILVER, 
Philadelphia, U.S., ‘* Improvements in marine steam-engines.”—/‘etition 

recorded 15th February, 1860, 

463. Richaxd ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements in 
stamping presses.”—A communication from Theophile Canier and Adolphe 
Kunkler, Paris."— Petition recorded 20th February, 1860. 

590, WiLLiaM BaugR, Munich, “ Improvements in apparatus for diving and 
for raising and lowering bodies in water, parts of which improvements are 
— applicable to other useful purposes."—Petition recorded 3rd March, 

627, CHRISTOPHER FRANCOIS DeLABARRR, Neuilly, Paris, “ Improved appa- 
ratus to be used in propelling gases and forcing liquids."’"—Petition recorded 
8th March, 1860, 

685. THomMas Wiison, Birmingham, ‘ Improvements in breech-loading fire- 
arms." —#etition recorded 16th March, 1860. 

697. Wituiam Hupson and Curistopusr Catiow, Burnley, Lancashire, 
‘Certain improvements in power-looms for weaving.” 

704, James Nixon, St. Peter's-quay, Newcastle-upon-Tyne, ‘ Improvements 
_— manufacture of hyposulphite of soda.” — Petitions recorded 16th March, 


732. Tuomas Sykes and BrxJaMin CuirrorD Sykes, Checkheaton, and 
James WitLiam Crossixy, Brighouse, Yorkshire, ‘ Improvements in 
apparatus for heating water, air, or other fluids, generating and superheat- 
ing steam, preventing incrustation in steam-boilers, and consuming 


smoke. 

738. JouN Buackwoon, Banff, N.B., ‘ Improvements in furnace or fire-bars.” 
Petitions vecorded 2ist March, 1860. 

748. Groner Tosco Perret, Peak-hill, Sydenham, Kent, ‘‘ Improvements in 
the manufacture of thin sheet lead coated with tin.—Petit.on recorded 22nd 
March, 13800. 

749, Henxy Vieurs, Round Hills, Aston, Birmingham, “ Certain improve- 
ments in the treatment of paper or cardboard, such paper or t d 





ABSTRACTS OF SPECIFICATIONS. 
Descriptions are made from Abstracts prepared expressly for The 


The J 
Engineer, at the Office of her Majesty's Commissioners of Patents. 





Crass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


2247, W. E. Newron, Chancery-lane, London, ‘‘ Generating steam.”—A com- 
munication. — Dated 4th October, 1859. 4 
This invention cannot be described without reference to the drawings. 


2273. W. Hopkins, Birmingham, ‘‘ Steam-engine.”— Dated 6th October, 1859. 

The patentee claims a steam-engine in which the cylinder is capable of a 
sliding motion in the line of the piston-rod, and has in addition to the crank- 
rod, crank, and shaft actuated by the piston-rod, a crank-rod connected to 
its bottom, which said crank-rod actuates a second main shaft. The in- 
vention cannot be described without reference to the drawings. 


2281. W. Barron, Elvaston, Derbyshire, ‘‘ Improvements in boilers applicable 
to heating and steam-generating purposes.” — Dated 6th October, 1859. 

This invention consists, First, in constructing such boilers with hollow 
bars or tubes triangular in section; Secondly, in connecting the ends of a 
set of such bars or tubes with a square tube or hollow bar of a larger size ; 
Thirdly, in connecting two or more sets of such bars or tubes by means of 
bent or other connecting tubes attached to the ends of the large tubes or 
hollow bars, so that two or more sets of the triangular bars or tubes may 
form fire-bars and water-space at the same time. The water is caused to 
enter cold at the lowest bars or tubes, and ascends through the several 
successive sets, passing off at the top as either hot water or steam, as may 
be required. A stop-cock is placed at the lowest end of the lowest set of 
bars to allow all sediment to run out of the whole of the bars or tubes.— 
Not proceeded with, 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &C. 

2261. J. Scorr, Sunderland, Durham, “‘ Anchors.”—Dated 5th October, 1859. 
According to an invention, for which letters patent weve granted to the 

patentee, dated the 6th of January, 1855, No. 39, he formed the shank of 

the anchor of two plates of iron, or other metal, kept wholly or partially 
apart. by means of a filling piece of wood or other suitable material, or by 
means of enlarged portions of the plates themselves. ‘This present inven- 
tion consists, Firstly, in forming the shank of a single piece, the said in- 
vention being mainly applicable to anchors in which one end of the shank 
is divided or formed with lugs so as to receive arms capable of moving 
about a pin or bolt, as in Porter’s and other anchors. In the ordinary mode 
of manufacturing such anchors, the portions which embrace the arms are 
welded on to the shank, and it is frequently found that such welded 
vortions are deficient of the strength which they are supposed to possess, 
'o avoid this evil he forges the whole of the shank in a single piece, em- 
ploying a mandril to preserve a space which may receive the arms as usual. 

Or he cuts away a portion from the end of the shank to form a space for 

the reception of the arms. Secondly, the invention consists in forging both 

of the arms and both of the flukes of the aforesaid anchors out of a single 

—_ instead of making them of two or more pieces united by one or more 

welds, 

2266. J. WeErster, Birmingham, * Spring for carriages, dc.”"—Dated 5th 

October, 1859. 
This invention cannot be described without reference to the drawings. 


2268. J. Turpin, North Shields, “ Gag’ and boom sails.”—Dated 5th October, 
1859. 


The inventor bends the sail to a spar called a trysail mast, placed imme- 
diately behind the fore, main, or mizen mast, as the case may be, and he 
so arranges the trysail mast that it may be turned round in order to wind 
up the sail upon it. This is conveniently done by means of a winch handle 
giving motiou to a screw which gears with a screw wheel fixed on the lower 
end of the trysail mast ; the sail is arranged to slide on the gaff and on the 
boom (if a boom be employed) in the ordinary manner, but the head of the 
gaff is not peaked up or raised as muuch as is usual, but is nearly parallel 
with the boom. 

2286. W. Brookes, Chancery-lane, London, ‘‘ Securing the tyres of railway 
carrige and engine wheels.” —A communication.— Dated 7th October, 1859. 
This invention cannot be described without reference to the drawings, 





Ciass 3.—FABRICS. 





Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Sc. 
2242. J. Lortus, Elton Fold, near Bury, Lancashire, “‘ Combining and carding 

cotton or sulk and wool.’’— Dated 4th October, 1859. 

This invention consists in conveying the fleece of cotton or silk from the 
doffer of one carding engine by an endless band, or other suitable mecha- 
nism, to one of the clearing rollers of the carding engine for the wool ; by 
this means the fibres of cotton or silk and wool are bined and d ited 
together on the doffer or doffers of the wool-carding engine. 

2245. R. BrearLeEY, jun., Batley, Yorkshire, ‘* Raising the nap or pile of 
cloths.” — Dated 4th October, 1859. 

This invention relates to apparatus for raising the nap or pile of union 
and woollen cloths, such as are usually called French witneys and Allied 
witneys. The fabric to be operated on is passed over a rod acting to 
straighten it, and thence it passes between a pair of rollers covered with 
cloth, or other elastic material, and fitted with brake pulleys, or such like 
acting means, to retard the motion of the cloth, whilst it is drawn forwards 
by being passed on to the surface of a roller covered with card teeth. The dis- 
tance between the feed or distending rollers and the card cylinders or draw- 
ing rollers the patentee prefers to be limited to that which will ensure the 
pressure required upon the cloths (say about 18 in.). The cloth as thus 
held in a distended state between these rollers, and continually moving, is 
acted upon by rubbing rods, the rubbing surfaces of which are covered 
with india-rubber, or other suitable material, by which uniformity of finish 
isensured, A rocking motion is given to these rubbing rods by a crank, 
eccentric, or other suitable means, A small roller covered with cloth, and 
placed near the card, acts as a stopper to remove the fabric under operation 
from the card cylinder, 

2255. J. Suinups, Perth, N.B., *‘ Jacquard looms.”—Dated 5th October, 1859. 

This invention relates to various arrangements of jacquard looms or ma- 
chinery, so as to secure a more effective system of operation in weaving, 
and it embraces four several heads of improvements. These are, First, an 








being ased for cards, wrappers, or boxes for exhibiting and holding small 
articles usually sold on cards or in boxes, also in the form of such boxes 
and wrappers, and the manner of attaching specimens of contents thereto.” 

761, SAMUKL CUNLIFFE Listkr, Manningham, Yorkshire, ‘‘ Improvements in 
carding and preparing machines.”— Petitions recorded 23rd March, 1860, 

773. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements in 
the production of colours for dyeing, or printing.”’—A cormunication 
—_ L. und E. Boilley Brothers, Paris.—/’etitwn recorded 24th March, 

860, 

795, WitLiaAM Epwarp Newton, Chancery-lane, London, ‘‘ Av improved 
washing machine.”—A communication from George L. Witsil, Wilmington, 
Delaware, U.8.— Petition recorded 27th March, 1860. 

796. Joun Weems, Johnstone, Re: frewshire, N.B., “ Improvements in steam- 
boilers, or heat and steam generators, and in the application of heat.”— 
f£etition recorded 2sth March, 1860, 

809. James Farmer, London, “Improvements in the manufacture of cocoa 
and chocolate.” —Petition recorded 29th March, 1860, 

821. Wittiam RicHaRrvson, Dudley, Worcestershire, “ Improvements in 
4pparatus for the production of coal gas.” 

825, ALFRED CROSSKILL and JAMES GAWAN CROSSKILL, Beverley, Yorkshire, 
“Improvements in reaping and mowing machines.”—Vetitions recorued 
30th March, 1860 

839. Franz JAbureK, Vienna, “ An ‘improved pipe for smoking.”— Petition 
recorded 31st March, 1860. 

863. EDWARD HALLIDAY ASHCROFT, Boston, Massachusetts, U.S., “ An im- 
proved hand-drill stock.”"— Partly a communication from Henry H. Packer, 
Boston, Massachusetts, U.S.—/etition recorded 4th April, 1860, 

888, GusTAVE BikuLER, Salins, Jura, France, ‘‘ An improved apparatus to be 
employed for blasting rocks, and the application of the same to the forma- 
tion of tunnels.” — Petition recorded 9th April, 1860, 


And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objecti to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 


List of Specifications published during the week end 
- 14th April, ims 
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arrang of apparatus for working or actuating a greater number of 
upright wires or needles than has hitherto been the case by one horizontal 
needle, without the necessity of the latter being in parts or sectional 
portions, In this way the improved jacquard accomplishes by the aid of a 
harness only all that is at present done by a harness and a comb, or what is 
ordinarily known as a pressure harness. In this way the comb is done away 
with, and all the cross strain upon the yarn is got rid of, and the apparatus 
is rendered more manageable for power-loom weaving. In the ordinary 
pressure harness loom every mail or working eye of the harness has from 
two up to four or five threads passed through it, each horizontal needle 
working only one vertical needle, and the harness only makes the pattern 
and the comb by having a leaf up, and a leaf down twills both the flower 
or ornamental device and the ground. But according to the present im- 
provements such horizontal needle actuates from two to five vertical needles, 
and @ single thread only is passed through each mail. The latter, where 
the twill is to be a tive leaf one, run in five, ten, or fifteen rows, according 
to the number of upright wires or needles which the cross-needles have to 
work to make the pattern large or small, The cards only work the pattern 
in the same manner as the pressure harness, and by throwing off every 
fifth row the pattern is twilled just as in a pressure harness loom. Thus 
the essential feature of the arrangement is, that, instead of having several 
threads in each mail, there is but one thread in each mail, whilst there 
are several vertical wires to each horizontal needle, whilst the twilling 
is accomplished by putting on and lifting off a row as may be required. 
Secondly, an arrangement wherein the vertical wires or needles are rested 
upon horizontal rods carried in cross slides, A cam-traverse movement is 
employed to actuate these slides, so as to cause the horizontal rods between 
the needle wires to move backwards and forwards, and thus move the 
needles themselves into contact with, or clear of, the ‘*‘ brander,” as the 
twilling may require, irrespective of the jacquard cards. Thirdly, an 
apparatus for turning the jacquard barrel every second, third, fourth, or 
fifth shot, as the pattern being woven may require. This is done in the 
usual manner by a pair of snecks, latches, or shears lying on the top of the 
barrel, but only allowed to come into proper gear with the jacquard barrel 
at the proper interval, that is, at every three or four shots, thereby in- 
creasing the size of the pattern. Fourthly, the application of horizontal 
stop-rods for the purpose of — the tops of the vertical wires or 
needles from getting too far beneath the branders. These stop-rods are 
fixtures, being made fast to the framing as near the topof the vertical needle 
as the branders or lifters will permit. 

2275. G. FREEMAN and J. Royux, Unsworth, near Bury, Lancashire, 

** Looms.” — Dated 6th October, 1359. 

This invention consists in an improved ring-barrel having any suitable 
number of s ; the said barrel is fixed on the ordinary tappet-shaft on 
the outside of the loom for giving motion to improved pattern-chains, and 
also for separating the treadles, so that they can be worked separately, 





perfectly independent of each other, and enable one or more treadles to be 





worked to any length for a figure or pattern of any description without 


carrying the ground of the cloth to more than six or eight picks. The 
pattern-chain is composed of any number of links or sections forming the 
risers and fallers, and are put together as required with great facility by 
pins, the distances between which are uniform, so that the positions of the 
sections can be varied according to the = without difficulty or loss of 
time, coupling with odd or even numbers as desired. The joints of each 
section of the chain have a between them forming projections or 
teeth, which fit hollows or indentations in the space of the ring-wheel to 
which it is applied, the chains thereby obtaining a tly ad i 
motion when the loom is working.—Not proceeded with. 
2290. W. Dawson, Blackburn, and T. SINGLETON, Over Darwen, Lancashire, 
“ Apparatus applicable to looms.”—Dated 8th October, 1859. 

This invention consists, Firstly, in improved arrangements of the bearing 
surface of the shuttle-peg, in order to maintain it in its proper position ; 
Secondly, in the application of a conical elastic tube to the shuttle-peg when 
weaving with gold thread ; Thirdly, in improvements connected with metal 
pickers ; Fourthly, in the employment of a tubular frame in a vessel con- 
taining water for wetting the ends of the cops ; and, Fifthly, in the use of 
an additional check-strap. The invention cannot be described without 
reference to the drawings. 


Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Impl: 
Mills, &c. 
2243. R. and W Hous, High Coggs, Witney, Oxfordshire, “‘ Apparatus for 
winnowing and dressing grain.” —Dated 4th October, 1859. 

This invention relates to a peculiar construction and arrangement of screen 
to be used in corn winnowing and dressing machines, and to the use of an 
inclined board or metal plate for directing the grain in a proper manner on 
to the lower sieve of the riddle-box.—Not proceeded with. 

2276. E. O. TinpauL, Scarborough, Yorkshire, ** Crushing or reducing grain, 
de.” —Dated 6th October, 1859. 

This apparatus, as fitted up for crushing oats and barley, has the whole 
of its working details carried upon the top of an open cast-iron frame, in 
which are the bearings for a pair of parallel horizontal metal crushing- 
rollers, these being surmounted by a stationary hopper or feeding receiver. 
Each crushing-roller is grooved annularly along its entire surface, and when 
at work, the projections on one roller fit into the corresponding recesses or 
grooves in the other. The grooves and ridges may be of various forms or 
transverse sections, but they are by preference V-shaped or triangular. 
The object of grouving the operating rollers is to present a large working 
surface to the grain, and at the same time to enable them to feed more 
evenly and crush with a less expenditure of power, with greater rapidity 
than plain rollers. The rollers are geared together in the usual way by 
spur pinions, and they are adjustable as regards mutual congruity by a 

ir of horizontal end screws operating upon the bearings of one roller. 
This roller is situated directly beneath the centre of the hopper, and it thus 
acts itself as a feeder. The feed of the material to be crushed is regulated 
by a sliding diaphragm outside the hopper worked by a screw ; the lower 
edge of this diaphragm is thus capable of being set exactly at the necessary 
distance from the external roller which is carried in stationary bearings. 
There are also attached to the hopper two stationary clearer pieces, notched 
on their lower edges to fit into the grooves of the rollers, and thus prevent 
them from clogging. The driving of the improved crusher is effected by a 
winch-handled fly-wheel fast ou the projecting end of the spindle of the 


external roller, 
Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ment,Glass, Paint, House Fittings, Warming, Ventilating, Sc. 
2936. R. A. Brooman, Fleet-street, London, “ Manufacture of bricks, tiles, 

&c."—A communication.—Dated 3rd October, 1859. 

This invention relates, First, to the treatment of clay ; Secondly, to a 
method of moulding by compression ; and, Thirdly, to a new form of brick, 
tile, and other like article. Treatment of clay :—The clay freshly dug up 
is dried in the open air, and the drying is hastened by mixing therewith dry 
powdered clay ; the clay is then crushed and passed through a sieve, and it 
is next damped to transform it from a powdery into a pasty state, in which 
it will not adhere to the mould, and will yield readily to pressure. Mould- 
ing by compression :—Clay is poured into a feed-hopper which communi- 
cates succesively with one of several moulds arranged upon a platform, the 
under surface of which is provided at its outer edge with a rack driven byga 
toothed wheel, whereby a rotatory motion is imparted to the platform and 
moulds. After each mould is filled it is carried round to another portion of 
the machine, where it receives pressure simultaneously, both above and 
below, from pistons driven by cylinders or rollers. Or the pressure may be 
effected by jointed levers, hydraulic presses, or otherwise. In some cases 
pressure from above or from below may be dispensed with. Formation of 
paving tiles :—The inventor forms these with an overhanging top or flange 
on all sides, so that when put together there shall be no space for mortar or 
cement visible; the cement or mortar will be placed in the hollow formed 
below the flange when two sides are laid together. He also makes circular 
tiles to be combined, where desirable, with other shapes to form mosaic 
pavement. Formation of bricks :—He forms hollow bricks without visible 
apertures or openings through them, by first making bricks in halves with 
hollow internal spaces, and by uniting two such halves to constitute a per- 
fect brick, having the appearance of a solid brick. He causes the two 
halves to unite by paving over the inner surfaces to be joined with some 
cement, which the heat of the oven will cause to run and ensure perfect 
adhesion between the halves. Vents are formed to allow of the escape of 
heaved air and gases generated in the firing. Another method of forming 
hollow bricks consists in making bricks with two, three, or more hollow 
spaces both at top and bottom of the brick; the hollow spaces do not 
extend entirely through the brick, as a solid partition is left in the centre. 
The articles produced as above described may be transferred directly from 
the moulds to the fire or to ovens.—Not proceeded with. 

2252. F. J. Dove, Studd-street, Islington, London, ‘‘ Iron-clasped bonding 
plates for joists, dc.” —Dated 5th October, 1859. 

This invention consists, First, in the application of iron for wall and other 
plates instead of wood, Secondly, in the application of clasps and straps for 
fastening the joists to the plates. Thirdly, in caulking the plate to tie in 
the joists, and boud the brickwork with plates. When these plates are 
applied there is no necessity for using wooden lintels over openings, as the 
strength of these plates is greater than of the wooden plates and lintels 
together; also, in cases of fire, the walls would remain perfect and un- 
broken, and consequently would not require to be pulled down, as is usual 
when ordinary plates are used. — Not proceeded with. 

2253. A. Wuyrock, Little St. Andrew-street, Upper St. Martin’s-lane, London, 
* Applying joined sheets of metal for roging, &c.”—Dated 5th October, 
185. 

This invention consists in putting sheets of iron, or other metals, together 
in any length by means of folding, or what is known in the tin-plate 
workers’ trade as grooving, or by means of rivetting or linking, or other- 
wise connecting the sheets in order that they may be laid on roofs or sides 
of buildings in any required length, or for the purpose of being continuously 
coated in any required lengths with other metal, or compounds of other 
metals, or with paint or tar, or other substances used to protect metal sur- 
faces from corrosion or decay or other purposes.—Not proceeded with. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, Sc. 
2263. W. E. Newton, Chancery-lane, London, “ Revolving fire-arms. "—A 
communication.—Dated 5th October, 1859. z 

This invention relates more particularly to pistols, and the mechanism of 
the arm consists simply of a detent which carries the trigger, and which 
takes hold of and operates upon a rod attached to the end of a hammer, 
thereby forming a compound lever. A link connects this rod with a spring 
fixed in the handle of the arm. By simply pressing on the trigger with the 
finger, the detent turns on its stud, and draws forward the rod at the low er 
end of the hammer, which is thereby drawn back, and the arm Is cocked, 
When the detent is at the end of its course, it releases the rod of the dog a 
hammer, and the spring wil: then bring down the hammer with force on the 
cap, and explode the charge. After the discharge of the arm the detent is 
caused to resume its primitive position by the effect of the rod which rests 
upon the detent a little in advance of its centre. All the moving parts are 
thus by the action of the spring brought back to their normal position, or 
to a state of rest, until a new application of pressure acts upon and wate 
back the trigger a second time. To the end of the detent is jointed a lover 
provided with a click, whereby the breech-piece is rotated when the ei od 
and detent are pulled back. The rotating breech is mounted ona — - 
pin which will admit of its being moved when required to be load 
charged; the rotating breech is also supported from behind by tog | 
fixed piece or breeci through which a hole is made opposite the barrel, > 
that the hammer may strike exactly against the centre of the cap or ae 
ridge. The cartridge or piece which serves to receive the percussio Ake | 
detonating cap consists of a copper tube prepared to receive & disc pie y 
in the centre. This tube is provided with a sort of anvil or nipple — 
which the cap is placed. The disc and anvil or nipple are placed in oe 
tube, and form a kind of wad or support against the blow of the a 4 
This contrivance may be so modified as to admit of the tube serving 
second time when provided with a new percussion cap. ss . 
2271. G. A. SmitH, Old Cavendish-street, London, ** Shot and shells.” —Date 

6th October, 1859. 

The patentee claims, First, constructing shot and shells and other pro- 
jectiles with fronts or faces having a series of angular steps, 
or obtusely conical or conoidal surfaces, Secondly, constru 
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shells and other projectiles with fronts or faces having a series of angular 
steps, presenting or obtusely conical or conoidal surfaces, in combination 
with a base of conoidal or other analogous form, either plain or furnished 
with feathers or grooves which may be either straight or inclined or spiral. 


2279. W. Benson, Fourstones, near Hexham, Northumberland, “* Projectiles, 
Sor muzzle-loading riled ordnance.” —Dated 6th October, 1859. Y 
This invention consists in the application to shot or shells, or to a combined 
shot and shell intended for muzzle or other loading rifled ordvance, as the 
case may be, but more particularly for muzzle loading, of a wedge-shaped 
jacket or covering of lead, or similar soft metal, a. the hinder part of the 
projectile, and extending with a gradually tapering thickness _ towards 
the front part of the same, the base or extreme hinder part of this jacket 
being of a convex or concave form, as found desirable, but it is preferred to 
make it concave. The action of the explosive gases, when the gun is fired, 
upon this soft metal jacket will, from the peculiarity of the shape, neces- 
sarily force it into the grooves of the rifled ordnance, aud by that means 
impart the desired rotatory motion to the projectile. 
2282. R. Warry, Brompton Barracks, Kent, “ Improvements in breech- 
loading ordnance, and in |projectiles for the same.”—Dated 6th October, 
1859. 


These improvements consist in constructing the breech and breech parts 
of ordnance as hereafter described, the breech and breech parts so con- 
structed being applicable to new or to old ordnance. Through the main 
breech of the gun the inventor forms a horizontal mortice or slot, extending 
from side to side, and within this he places a sliding block or carriage which 
carries a breech-piece for closing the bore, and a side recess or chamber for 
receiving the ammunition. Through the extreme breech-end, and in the 
line of the bore, he forms a threaded hole which receives a screw, and on 
the inner end of the said screw he places a dise having teeth formed round 


Crass 8.—CHEMICAL. 

a | Special Chemical and Pi ical Preparations, Fuel 
and Lighting Materials, ion and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 

2254. J. A. HERBERT, Guildford, Surrey, ‘* Manufacturing of oxychloride of 

lead.” —A communication.—Dated 5th October, 1859. 

In order to make the oxychloride of lead the inventor makes a solution of 
lead in saturating acetic acid with lead, and precipitates therefrom the lead 
by muriatic acid, forming thereby chloride of lead, the acetic acid becoming 
free to be used again for dissolving lead in excess, so that subacetate of lead 
is formed, which being brought in contact with the chloride of lead will be 
reduced to acetate of lead, giving the excess of lead to the chloride of lead, 
and forming thereby sub- or oxychloryde of lead and acetate of lead. This 
process is continually carried on with the same acetic acid, which is used 
only as a medium to dissolve the lead and form subacetate of lead to be used 
for turning always the chloride of lead obtained by a former precipitation 
into oxychloride.— Not proceeded with. 

2256. W. G. S. Mockrokp, Upper Thames-street, London, “ Starch.”—Dated 

5th October, 1859. 

This invention is for the purpose of rendering starch cheaper, giving it 
more body, and increasing the size of crystals. It consists, First, in 
introducing into starch during the process of manufacture a finely-powdered 
mineral sulphate, which the inventor proposes to introduce when the 
starch is ready for colouring, but prior to adding the colouring matter. The 
quantity of sulph to be i duced will be varied to suit the particular 
purpose for which the starch may be ultimately required. It consists, 
Secondly, in using for the purpose of colouring, in different proportions 

ling to the intensity of colour required, a combination of smalts with 








a part only of its circumference, such teeth taking into a rack attached to 
the sliding block or carriage, to which block or carriage the disc, when the 
screw is turned, imparts a transverse motion. When the screw is turned in 
one direction the carnage carries the ammunition opposite to the bore of 
the gun, and a ramrod passed through the screw is then forced in, and 
drives the ammunition into the bore, which is slightly enlarged at the rear 
end to receive. A reverse motion is then imparted to the screw, and the 
carriage is thereby carried back to its first position, cutting off the end of 
the cartridge as it goes; and when this is done the further motion of the 
screw in the same direction forces the breech-piece forward into the bore 
and closes it. The breech-piece is faced for this purpose with a copper facet 
forming a square shoulder, and beyond that a hollow projection, which facet 
expands with the heat of the discharge, and effectually closes the bore. In 
the side of the breech-piece the nipple is fixed communicating with the 
interior of the same, and the gun is discharged by a hammer worked by a 
lever, or by a lever and cord; while the piece is being discharged another 
cartridge and projectile are introduced into the side recess or chamber ready 
for a repetition of the operation already described. He prefers to form the 
breech and breech parts of wrought-iron or steel, and, in applying them to 
existing cast-iron or other ordnance, he connects the breech to the body of 
the gun by screw threads or other suitable means. The simple turning of 
the screw enables him to release and remove all the moving breech parts, and 
thus renders the gun serviceable where desired. The improvements in pro- 
jectiles to be used with rifled cannon consist in forming, upon the outside of 
such projectiles a screw thread, and in winding around such projectiles, 
and imto and over the screw threads thereof, hemp, flax, cotton, or wool, 
until the whole projectile is enveloped in the same.—Not proceeded with. 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 


2239. G. F. GREINER, MWells-street, St. Marylebone, Middlesex, ‘* Pianofortes.” 
—Dated 4th October, 1359. 

The object of the First part of this invention is to supply the means of a 
more facile and certain method of adjusting the tension of the strings to any 
desired grade of tune, and also to ensure a more permanent loudness in such 
tune, and this the patentee proposes to effect by using a series of metal bars 
of graduated lengths, one of which bars acts upon one string, which is 
doubled round a pm in one end of each, the two halves of the string forming 
one unison, and by a screw and nut upon the opposite end of each bar, the 
two halves of the one string may be drawn up to pitch by one action of the 
screw-nut, and as the string is doubled round a pin at the other end of the 
bar, that pin is made to move as the means of adjusting the two halves of 
the string into unison, and thus the unisons are obtained with accuracy and 
correctness as to tune. And by means of using these bars as the method of 
tuning each choir of the instrument by one action, he is also enabled to dis- 
pense with the bridge, which has hitherto been used for the purpose of sup- 
porting the strings at some distance from the wrest-pins, and thereby he 
obtains an equal degree of tension throughout the whole length of each 
string, as he finds that the two portions of a string divided by the bridge are 
never in the same state of tension, in consequence of the friction arising 
from its pressure upon this bridge, and that when the instrument is used 
this friction is eased by the vibration, and then the two parts adjust them- 
selves to equal tension, but at the same time the tune of the main part of 
the string is raised or reduced in pitch, and thus the instrument works 
itseli out of tune. The Second object of the invention is to brace the sound- 
board of the pianoforte by means of strings or rods at transverse angles to 
the grain and joinings of the wood of which it is composed ; these rods or 
strings he prefers to fix to the sound-board bars by one end at certain 
intervals, and act —— them at the other end by means of a fixed eye and 
ascrew-nut. The advantages of so applying such rods or strings with screw 
nuts are that a knowledge can be so obtained of the state of the compres- 
sion of the wood at all times, whereby the solidity and density of it may be 
adjusted, and the tone of the instrument improved and preserved. The 
Third part of the invention consists of a method of combining the means of 
a performer upon the pianoforte obtaining the pedal sounds in a similar 
manner to the organ, so that pedal organ music may be practised upon the 
piano, and this he proposes to carry out by placing one string for each 
pedal note required in a frame in the manner of a harp, and connecting 
that frame with an ordinary set of organ pedals to be placed under the 
performer’s feet, the same as with the organ, and the pedals will be made 
to act upon the strings by means of levers fixed at angles perpendicular to 
the pedal levers, and with hooks upon the upper ends placed 1 


artificial ultramarine.—Not proc with. 
2262. W. E. Newron, Chancevy-lane, London, “ Blankets used for printing 
calicoes, d-c.”—A communication.— Dated 5th October, 1859. 

The First part of the present invention by which the patentee is enabled 
to use an elastic blanket, and to dispense with the use of “ grays” between 
it and the fabric to be printed, consists in forming a new kind of india- 
rubber, or gutta-percha, or other elastic blanket, having either its edges or 
margins, or the whole of its surface, sufficiently roughened to prevent the 
colouring matter (received by it) from the printing rollers from running or 
flowing back upon the edges of the fabric, which is being printed, And, 
Secondly, in the arrang t of suitable apparatus by which the gum 
elastic, or vulcanised india-rubber, or other bands or cloth after passing 
through the printing machine and receiving the surplus colouring matter 
upon them, are made to pass over rollers and other convenient contrivances 
revolving in water, and thence between two smooth squeezing rollers, one 
of which has a doctor or scraper attached to it. 

2270. G. Lone and J. AncuEr, Landport, Haipshire, “* Manure.”—Dated dih 
October, 1859. 

For the purposes of this invention bone liquor (that is obtained by boiling 
bones, which, after the fat has been removed, has for the most part been a 
waste product) is thrown on to and is mixed with fine ashes, to which is 
added night soil, and the whole are intimately mixed, and are then dried on 
hot plates heated by steam or by other convenient meaas. This compound is 
sifted and mixed with dried blood, bone dust, and soot; the blood for such 
purpose being then pressed to have the water separated therefrom, then 
dried on hot plates heated by steam or by other convenient means, and after- 
wards sifted and mixed with the other matters as above mentioned. 








Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magneti¢ Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
2269. J. Macinrosn, North Bank, Regent’s-park, London, ** Coating metallic 
conductors.” — Dated 5th October, 1359. 

For the purposes of this invention lamp-black, naphthaline, and gutta- 
percha, are combined into a plastic compound, and the same is applied to 
wire or other form of metal conductors in like manner to that in which 
gutta-percha is now used ; but it is preferred to employ such compound as 
an external coating to gutta-percha or other insulating coating or coatings, 
The patentee also, in some cases, employs a compound of india-rubber, or 
india-rubber and gutta-percha, combined with lamp-black in preparing 
compounds for coating metallic conductors for electric telegraph purposes. 
2289. D. M‘CaLLuM, Plymouth, “ Blectric telegraphs.”—Dated 7th October, 

1859. 


This invention consists in marking thread, yarn, string, cord, or other 
suitable flexible material, with consecutive transverse marks of ink or other 
marking material, by the aid of apparatus put in motion by electro-magnets 
or other suitable electric or magnetic apparatus.—Not proceeded with. 


Ciass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2873. T. FairBanks, St. Johnsbury, Caledonia, Vermont, U.S., “‘ Scale for 
weighing leters.”—Dated \7th December, 1859. 

This invention cannot be described without reference to the drawings.— 
Complete specyication. 

2875. M. Wricut, Gracechurch-street, London, *‘ Detective fastening for packing 
cases,” —Dated 17th December, 1859. 

The box or packing-case may be made of wood, iron, zinc, copper, or 
other suitable materials, The ends of the box or case are secured and 
strengthened by means of a band of iron, copper, zinc, or other suitable 
material passed or bound round the ends, and secured thereto by means of 
nails of a suitable description ; the nail which secures the ends of these 
bands, which are lapped over each other, passes through in a skew direction, 
and is clinched on the inside, and thus the binding or bands cannot be re- 
moved without detection. In one end of the box is inserted one, two, or 
more pins, which slip or fit into holes De ty in the end of the box or 
case to receive them. At the opposite end of the box or case are one, two, 
or more iron, zinc, copper, brass, or other suitable standards, d or 
otherwise secured to the inside of the box or case. In the top of these 








to act upon the strings by the action of the feet in a way similar to that in 

which the finger acts upon a harp-string. 

2258. R. Fisuer, Westbourne-grove, London, and C. Aspray, Newton-road, 
Westbourne-grove, London, ** Improvements in photographic stereoscope 
slides, and in the stereoscopes employed in viewing the same.”— Dated 5th 
October, 1859. 

According to this invention the inventors take with a single camera two 
photographs of the same object, but in different attitudes or positions, and 
in the stereoscope employed in viewing them they provide a sliding-shade 
by means of which the right or left-hand picture is viewed alternately ; by 
this arrangement the effect cf motion or change of position is produced,.— 
Not proceeded with. 


2287. G. P. Doper, St. Paul’s Church-yard, London, “* Apparatus for pre- 
serving life, applicable to garments."—A communication.—Dated 7th 
October, 1859. 

This invention consists in the application to garments, and particularly to 
waistcoats and coats, of an inflatable lining or bag of air-proof material ; 
this lining when not desired to be used is not perceptible, but when desired 
to be used can be inflated by means of a suitable valve, so as to give the 
required degree of buoyancy ; the lining or apparatus may be readily de- 
tached from one garment and applied to another when desired.—Not pro- 
ceeded with. 

2241. M. A. F. MENNoNS, Rue de U'Echiquier, Paris, ‘‘ An improved ‘ porte- 
jupe,’ or apparatus for suspending dress skirts, &c."—A communication. 
—Dated 4th October, 1859. 

This invention consists of an improved form of the apparatus known in 
France as the “porte jupe,” and generally employed for suspending the 
skirts of dresses, ihe apparatus of this kind at present employed is com- 
posed of a pair of metallic jaws hinged at the top, the separation when 
open being maintained by un intermediate spring, while the closing is 
effected by an outer slide ring. In the improved form the body is made of 
a single band or strap of metal, bent in the middle so as to take the shape 
of a pair of sugar-tongs curved outwards near the lower extremities, the 
points being recurved inwards, A longitudinal slot is cut in the upper part 
of each branch to about one-third of their length. Into each of these slots 
8 fitted the end of a metallic Y-piece passing through a stop on each side, 
and hinged at the apex which faces the open end of the branches. The ends 
of the Vaslee when thus inserted in the slots are turned over so as to 
form a pair of ears at the outside. When the ap) tus is to be clused on 
the skirt or other object to be suspended, the Y-piece is drawn upwards by 
its ears which run in the slots. By this movement the branches are brought 
together and hold firmly the tissue or other matter placed between them. 
Instead of a hinged Y-piece, as above described, the closing may be effected 
by means of a small bar, one end of which is fixed to one branch of the 
apparatus, while the other passes through a slot in the opposite branch 
and is hinged to a small eccentric lever, the depression of which on the 
outside locks the jaws on the object placed between them. In either of 
these forms the apparatus is completed by a cord, or other suitable means 

of suspension, passed through the bend at the top.—Not proceeded with. 


2248. J. M. Rose and R. Carte, Charing-cross, Westminster, “ Drums.”— 
Dated 4th October, 1859. 
This invention consists in disy g in all inst with the close 
casings, and in adapting the drum-head or drum-heads to narrow rims or 
rings, which are connected together by solid or tubular pillars, posts, or 





stretchers, thereby forming an open framework, to the ends of which the 
drum-heads are to be attached in any convenient manner. 





are screw holes into which, when the case is closed, are inserted 
screw ring pins properly adapted thereto. In order to support the lid a 
ledge is fixed at each end of the box or case, and also at the sides should 
additional strength be required. In order to close and secure the packing- 
case the end of the lid containing the pins is slipped under the metal or 
other band, which at one end is made wider in order to receive it, and the 
pins fitting into the holes before described, the lid cannot be removed even 
should the metal band be taken off. The lid is then allowed to fall on to 
the aforesaid ledge prepared for its support, and the ring pins are screwed 
into the standard, and when so screwed project over the end of the lid. A 
iece of tape, string, leather, parchment, wire, or other flexible material, 
is then pressed through the two rings, and the ends thereof secured by 
means of a seal posed of an table material to the lid or other con- 
venient part of the packing-case; thus the ring pins cannot be unscrewed 
until the tape, string, or other flexible material is cut or otherwise removed 
from the ring pins. The sides of the packing-case and lid may be further 
secured or strengthened by means of side clips, or by additional bands 
nailed, screwed, or otherwise secured thereto.—Complete specification. 
2254. J. Wrigut, South Stockton, Yorkshire, “‘ Apparatus for raising water and 
minerals from mines,”—Dated 1st October, 1359. 

In carrying out this invention the patentee employs a steam cylinder of 
the same length as the distance to which it is required to raise or haul the 
weight ; this cylinder is fixed in a direct line with the direction in which the 
weight is to be raised or hauled. In the cylinder a piston works, and when 
the piston is at one end of the cylinder, the weight to be raised or hauled is 
connected to the end of the piston-rod ; steam is then admitted into the 
cylinder behind the piston, by which the piston will be forced to the other 
end of the cylinder, and will thus raise or haul the weight with it. The 
cylinder is, by preference, made in lengths, which are bolted together, so as 
to form a cylinder of the requisite length. In employing this apparatus 
for raising water from mines or from other places, a forked piece is attached 
to the other end of the piston-rod, from which is suspended, on axes, a 
bucket, in the bottom of which there are valves opening inwards ; this 
bucket, when at its lowest point, descends into the water at the bottom, and 
the valves opening inwards allow the bucket to fill. Steam is then admitted 
into the cylinder below the piston, when the piston will be forced to the top 
of the cylinder, raising the bucket with it ; the bucket is then emptied, by 
being turned over on its axis. When the bucket is empty the steam is 
allowed to escape from the cylinder, when the piston and bucket will 
descend, and the same operation will be repeated. In order to raise minerals 
from mines a cage or basket, similar to that now employed, is attached to 
the end of the piston-rod, in place of the bucket. 

2235. E. Morewoop, Hnjleld, Middlesex, “ Coating medals.” — Dated 3rd 
October, 1859. 

The patentee claims, First, the passing in a wet state sheets, plates, or 
pieces of coated or uncoated iron or copper (when to be coated with melted 
tin or lead, or compounds of lead with tin) into a flux (on the surface of the 
melted coating metal) contained in a suitable apparatus as described. 
Secondly, the immersion of sheets, plates, or pieces of iron or copper a 
second time into the melted lead or tin, or compounds of lead with tin, as 
described, in order to free them as far as possible from such flux as adheres 
after the first immersion, when coating with a flux which clings to, or rusts 
the surface of, the plate, such as waste or spoiled flux, or a flux of any 
metallic salt, as chloride of tin. Thirdly, the use of a pair of front outside 
rollers, as described, between which the plates or sheets or pieces to be 
coated are passed into the melted metal, and thence forward through it to a 
succeeding roller or rollers ; and he also claims the mode described of making 
such outside front rollers instrumental in confining the vapour of the flux. 














Fourthly, the ene, of the rollers, as described, for giving a hori- 

zontal or nearly horizontal travel to the sheets, or suitable pieces of iron or 

copper to be coa’ whilst passing under the surface of the melted metal. 

Fifthly, the use rollers completely submerged in the melted metal. 

Sixthly, the use of guide-pieces or bars to conduct the sheets or plates, or 

suitable pieces of copper or iron to be coated, in the desired direction, either 

into the outside front roller, or, whilst passing under the melted metal, into, 
between, or from the pairs of rollers, and also out of the melted metal, as 
described. Seventhly, the use of what he terms an intermediate pair of 
rollers, as described. Eighthly, the outside rollers for receiving and deliver- 
ing the sheets or plates, or suitable pieces of iron or co , after they 
emerge from the melted metal, as described, in combination with guides 
and other rollers, or either. Ninthly, the pair of polishing rollers described. 

2237. L. H. J. Lemaing, Stamford-street, Blackfriars, London, “* Chenille.”"— 
Dated 3rd October, 1859. 

Chenille is now ordinarily made from silk threads woven with cotton 
threads between every set of silk threads, and each row of silk threads is 
subsequently cut by scissors, the cotton threads serving as a guide to enable 
the operator to cut without injuring the silk th After being sepa- 
rated, the silk threads are twivted and form chenille. Now, this invention 
consists in weaving two or more wires between every row of silk or other 
threads composing the chenille, and in constructing a cutting apparatus 
formed of a holder, in which as many blades are mounted as there are rows 
to be cut. The distance between the blades is adjustable to adapt the 
blades to different widths of silk. As soon as the fabric is finished it is 

bjected to the cuttting app , the blades in which are set to cut 
between each pair of wires. The fabric is either drawn past the cutting 
apparatus, or the cutting apparatus is drawn along the fabric. After the 
cutting has been eff e wires are removed, and the chenille is finished 
in the ordinary manner. 

2238. W. R. Earur and E. J. BARNES, Queen's-terrace, Queen's Head-lane, 
Islington, ** Photographic and other portraits.”"—Dated 3rd October, 1859. 

This invention relates to the application of some of the hair of the person 
of whom a is a representation to the portrait, in the position and 
in the natural manner of the hair of that —_ or otherwise ; or it may be 
of the hair of any other person or kind, In its application to photographi 
portraits, the inventors cement the hair to the front or back of the material 
on which the portrait is taken, if that material is transparent; it must, 
however, be in front in cases where the material is opaque. They also 
apply hair in like manver to oil and other painted portraits, to enhance the 
effect and produce greater resemblance.— Not proceeded with. 

2240. M. A. F. Mennons, Rue de l' Echiquier, Paris, *‘ Coupling-joint for pipes 
or tubes of soft metal, caowtchouc, gutta-percha, &c.”"—A communication. 
—Dated 4th Uctober, 1859. 

This invention consists of an improved form of movable joint for connect- 
ing tubes or pipes of lead, caoutchouc, a or other yielding 
metal or material. This joint is formed of a tubular cone in metal, glass, 
or other matter threaded at the base on the outside. The extremity of the 
tube to be adapted, being slightly opened out or widened, is passed over 
this cone; a second conical piece is in its turn passed over the tube, and 
pressed home at the widened end, and the whole is secured by a tapped nut 
or ferrule, which, passing over all, is firmly screwed down on the thread at 
the base of the inner cone.—Not proceeded with. 

2244. S. R. Enewisu, Birmingham, “‘ Apparatus for taking copies of 
writing.” —Dated 4th October, 1859. 

This invention is entirely confined to the apparatus for exerting the 
necessary amount of pressure for the written matter to be transferred to 
the leaf or leaves of the book between which it may have been placed. 
And the invention consists in the use of a large fixed cylinder, which may 
be made of any suitable material, and of any suitable length or circum- 
ference, according to the size of the sheets of manuscript matter desired to 
be copied, varying the size ing to requi " for inst , the 
cylinder may be made of a length and diameter suitable cither for note, 
post, or foolscap paper, and larger, if required; this cylinder is fitted to a 
convenient stand having a piece of strong leather, or other suitable mate- 
rial, secured to it on the back side, and to the front end of this leather or 
other wrapper, the patentee secures a metallic or other suitable spindlc, and 
which spindle is applied and removed at pleasure in a way that admits of its 
being turned round by means of a suitable fixed or portable handle, thereby 
winding the oy around its periphery, and straining it around the 
circumference of the cylinder, in which position the spindle may be retained 
in any suitable way. With the apparatus thus arranged, he copies letters or 
other writing in the following way :—The book for receiving the copies with 
the writing to be copied placed in, may be secured by its back binding to 
the back of the cylinder, or be placed around the cylinder when required 
for taking a copy of the writing desired, and, thus prepared, the wrapper 
has only to be placed over it. and strained tight by being wound around 
the spindle, as before described, when a fac-simile of the writing will be 
transferred to the leaf of the book in contact with it, 

2246. W. Backert, Old Kent-road, Surrey, ** Cleansing powders.” —Dated 4th 
October, 1859. 

This invention consists in ing a cl ing powder by combini| 
** Mason's dust,” or finely-powdered hearthstone, with an alkali also redu 
to powder, the proportions being from about 90 to 95 parts by weight of 
** Mason’s dust” to 10 or 5 parts by weight of powdered alkali, The in- 
vention also consists in the employment of “ Mason’s dust” alone for 
cleansing and renovating paint, removing grease, and other like cleansing 
purposes, These powders need simply be taken up by a wet or damp cloth, 
sponge, or other like article, and ru over the surface to be cleaned, A 
little clean water is used to clear off after the application of the powder. 
2249. J. Rawiines, Carlton-hill Bast, Middlesex, ** Boot-tree.”—Dated 4th 

October, 1859. 

This invention cannot be described without reft to the drawing 

2250. T. Cook, Coburgh-road, Old Kent-road, London, “ Tools for making 
acrews.”"— Dated 4th October, 1859. 
This invention cannot be described without reference to the drawings. 
2251. J. Tuompson, Witton, near Northwich, and J. Tnuomprson, jun., Castle, 
Northwich, Cheshire, ** Salt."”—Dated 5th October, 1859. 
This invention relates to an improved method of conducting the heat 
'y for evaporating the salt water or brine in the process of manu- 
facturing salt, and consists in the use of a flue or tube of iron, or other 
suitable material, extending through the body of the salt water or brine, 
instead of the heat passing along the outside of the pan, as heretofore com- 
mon! y practised. The heat employed may be either steam, hot water, or fire, 
which may be either generated in the said flue or tube, or otherwise, as 
may be found most desirable in practice. 

2257. J. E. Eaa@uston, New York, U.S., ‘* Annealing furnaces.”—Dated 5th 
October, 1859. 

The patentee claims constructing annealing furnaces with movable 
bottoms, and , —~.: the said furnaces on piers or columns, so that the 
annealing pot charged with the articles to be annealed can be raised into 
the furnace and r d theref through the opening in the bottom of 
the furnace. The invention cannot be described without reference to the 
drawings 
2259. G. Davins, Serle-street, Lincola's-inn, London, “ Vaporising liquids and 

heating air.”"—A communication.— Dated Sth October, 1859. 

These improvements relate to the heating and vaporisation of liquids, 
and to the heating of air or aeriform fluids, and have for their objects the 
reduction of size, weight, and cost of the a, the decrease of liability 
to accident, and also of danger in case of accident, and economy of fuel 
employed. These objects are effected in the following manner ;—In the 
lower part of a vessel of suitable form and strength is to be introduced a 
bath of metal or alloy of metal fusible at a moderate temperature, and 
below this vessel a fire is to be kept at a sufficient temperature to keep the 
metal in the vessel always in a state of fusion. By the aid of a pump pro- 
vided with a finely perforated pipe the water is to be injected into the lower 
part of this bath of fused metal in an extremely divided state, and will 
penetrate in fine streams through the whole of the metal, and, being 
rapidly heated by contact therewith, will immediately be converted into 
steam, which, after traversing the bath, issues therefrom in the form of 
dry steam, and at ay corresponding with the temperature employed, 
and is conveyed from the upper part of the vessel to the steam engine or 
other purpose for which it is to be employed. Each stroke of the piston of 
the pump injects a certain quantity of water into the generator, which is 
instantaneously converted into steam, and it will readily be perceived that 
if the stroke of the piston be not repeated, this quantity of steam bein 
exhausted or used, there remains nothing in the generator but the bath o! 
fused metal, there being neither water nor steam. If, on the contrary, the 
movement of the piston be continued, at each stroke of the same there 
results the same phenomenon of a certain definite quantity of water in- 
jected, vaporised, and utilised simultaneously. 

2260. T. H. Dopp, Bessborough- place, Pimlico, London, ** Portable apparatuses 
for the use of smiths, carpenters, &c."—Dated 5th October, 1859. 

This invention consists in constructing portable apparatuses, each of which 
comprises a set of smiths’ and carpenters’ tools, together with a ters’ 
bench and turning lathe, and a smiths’ oy bellows, vice, anvil, &c., 
the whole being so constructed and arranged that they may be all packed in 
one strong case, which itself forms the bench and the support for the lathe, 
vice, and eee when in use. By these means dation is afforded 
for three workmen simultaneously, one at the fire and anvil, one at the 
bench, and one at the lathe. The small toois are placed in a recess or com- 
partment at the bottom of the case, and in a drawer at the top. The bellows 
occupy & permanent place within the case, and the lathe, fire-pan, and anvil 
stow ath them. For use the lathe is fitted up on one side of the case, 
and the vice ou the other. The fire-pan is fixed against the end of the case 
by means of bars attached to it, which bars slide into holes in the end of the 
case. The anvil is mounted upon a strong hollow base of wood, within 
which movable parts of the apparatus and tools may be stowed when the 
apparatus is packed. The case itself is formed of a strong wooden frame- 
work, closed in by strong panels. It is furnished with handles on the ends 
by which it may be conveniently moved about. 
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2264. J. Pricuarp, Whitehall, London, ‘‘ Spurs.”— Dated 5th October, 1859. 

According to this invention, into the heel of the boot is screwed a large- 
headed screw, having a deep slot cut in its head; the spur is made with 
tongues bent inwards at its ends, which tongues fit round the square corners 
of the inner part of the heel near the waist of the boot; at the inner part 
of the spur near the neck is inserted a flat piece of metal or lug, moving in 
and out of a slot cut therein by means of a screw-nut placed on the neck of 
the spur; the said lug having a thread cut on its outer edges only, and 
having a pin passed through its centre slot prevents its escape. ‘I’ 





To 

ly this spur it is merely necessary to hook the two tongues inside the 
a and screw the lug into the head of the screw already placed in the 
heel of the boot, when it t firmly attached to the boot ; to detach it 
the screw-nut has merely to be turned the reverse way, wheu the spur will 
fall off. —Not proceeded with 


2265. W. L. Earun, Alfred-place, Bedford-square, London, ‘‘ Combustion of 
smoke.” —Dated 5th October, 1059. 

This invention relates to improved apparatus for effecting and regulating 
the mixture of gases and smoke evolved in furnaces with air, iv order to 
promote combustion, being further improvements in, or modifications of, 
an invention for which provisional protection was granted to the inventor 
on the Sth September, 1859, No, 2020, in which the apparatus is described 
as being pre.erably of a wedge form, with perforations emerging on the in- 
cline side. Now, he further makes such mixing apparatus of any suitable 
form, and instead of subdividing the several tilms of air and smoke by 
numerous secondary partitions, he passes the air and smoke through the 
apparatus simply in films arranged in alternate order, or they may be sub- 
divided at the surtuce of emergence by small partitions. Iustead of alto- 
gether suppressing the secondary partitions, they may be suppressed only 
in either the air or smoke passages, say, to admit the smoke in films, while 
the air passes through numerous perforations, being merely the films sub- 
divided,— Not proceeded with, 


2267. J. Macintosu, North Bank, Regent's-park, “ Flexible tubes.”--Dated 5th 
October, 1359. 

These improvements are applicable to those classes of tubes where coils 
of wire or of other materials are introduced in order to give strength 
thereto. And the invention consists in forming coils of wire, string, yarn, 
cord, or other suitable material, and introducing them into tubes as the 
same are made by expressing plastic or semi-tluid matters, such as gutta- 
percha, collodion, or other materials suitable for making tubes through dies 
or moulding orifices, the cuil being progressively slid along the mandril as 
the tube is formed, 





2272. J. P. Scorr and E. Scorr, Manchester, *’ Boring and drilling.”"—A 
communication.—Dated vik Uciober, 1559. 

This improved instrument is particularly applicable in boring or drilling 
rock for biasting, but it may be used for other purposes. ‘The instrument 
consists of a centre portion which is wedge-shaped or slightiy curved, and 
two cutting edges, the centre portion projects beyond the cutting edges, 
When the wistrument is in operation, it must be struck by a hammer, and 
turned yradually round, as is customary in using Loriug instruments of the 
usual coustrucuion, The holes bored by this improved instrument are 
cylindrical throughout, aud, consequently, of the most advantageous form 
for blasting when charged with guupowdcr.—Not proceeded with, 


2274. E. O'ConNnELL, Bury, Lancashire, “ Apparatus for supplying liquid 
nourishment (o injants, invalids, and others, and for warming or heating 
the same.” —Dated th Uctober, sod, 

This invention relates to improvements on a patent granted to the present 
patentee the 26th day of April, 1553, No, 907, in the specification of which 
patent he describes a vessel with a neck or contraction at the top, to the 
luside of which he fits a stopper made of cork, giass, or other substance, 
into which he inserts a tube extending nearly to tue bottom of the vessel, 
acting as a syphon, through which the liquid is drawn to the mouth by 
suctiun. To the outside of the said vessel he fixes an artificial teat, with a 
dise or shield to prevent the teat being drawn too tar into the mouth, and 
to render it more useful he fixes a flexible tube of any required length 
between the. vessel and the shield, &, &e. ‘The present improvements 
consist in employing a perforated capsule lined with cork, leather, caout- 
chouc, or otuer ficxible material wade to fit over the neck or con- 
traction of the vessel, The said capsule is constructed so that the outer 
part of the sypbon-tube witn the teat attached may be permanently held to 
a vozzle or projection from the perfuration of the capsule; or it may pass 
through the capsule and form a connection or flexibie joint with the tube 
within the vessel. He also places on the bottum end of the aforesaid 
interior syphon-tube a piece of tlexible tubing, by which contrivance, if the 
syphon so attached to the capsule should happen to fail, it will not break 
or be injured, the elasticity given by the flexibie joint at the Lop causing it 
to yield to any position it may acquire in the tail, and thereby preventing 
the effect of the shock, To prevent the bottle itself from breaking by 
accident he surrounds :t with sume flexible material, either in the shape of 
a case or baud, as may be found most desirable. For warming or heating 
the liquid he employs a night-light placed in a ceil at the bottom of a per- 
foratd cylinder, the cylinder is furnished with a rim, s0 that when the 
cylinder is in one position, the rum can support @ Vessel containing the 
liquid to be warmed, but if the cylinder is reversed, and the rim at the 
bottom, the vessel can enter into the interior of the cylinder, which, with 
the cover placed on it, forms a very etticient and portavle apparatus. In 
tie side of the cylinder there is a jointed portion which can be towered over 
the light, so as to act as a damper and regulate the heat, 


2277. W. MACFARLANE, Glasgow, * Improvements in muchineiy or apparatus 
Sor drawing off or discharging Liquias, and in Jountains, baths, &e."— 
Dated 6th O. tober, Vsov 

This invention relates, under the first head, to a novel arrangement, con- 
struction, and working or operating of taps, Valves, or slop-cocks ior drawing 
off or discharging liquids of various Kinds from their receptacies, the 
essential object of the contrivance being the enabling one hand vo do the 
work hitherto requiring two hands, or the combined effect of the hand and 
foot. Under this arrangement and system of working, the same hand which 
holds the cup, dish, or receptacle to be filled with the liquid, causes the 
liquid to flow into the receiving dish, and when the latter is properly filled 
or supplied, the withdrawal of it stops the flow or discharge. The necessary 
action may be produced either by a horizontal pressure against the valvular 
mechanism, or by an upper lifting pressure, cr vy a downward or other 
action or pressure of the band or the receiving dish upon or against the 
valvular mechanism, The tap or cock is in this arraugenient immediately 
under the outlet or discharge pipe or branch, and the arran,ement is such 
that, whilst the simple action of presenting the receiving dish to the outlet 
or spout at once produces the required quid flow, the withdrawal of the 
dish immediately suspends the flow. This arrangement is peculiarly suitable 
for adaptation to street or public fountains, but it is aiso weil suited tor use 
in many other situations where liquids are to be drawn off, ‘To render 
strect fountains more fully available a valve or cock is fitted up on each side 
of the fountain pillar or structure, and this extended use is still turther 
improved by fitting up both an automatic or selt-closing tap or valve, with 

a liquid way for supplying water in large quantities for general »urposes, 

and directly above it, and in the same vertical line, a smaller aut matic or 

self-closing valve or tap for drinking purposes. ln fountains for streets 
provision is made for conveying in the inlet-pipe in a chamber quite 
separate from the waste thoroughfare, both being contained within the 
structure of the fountain. The invention relates under the second head to 
an improved arrangement, construction, and working of mechanisia in 
connection with baths and other receptacies for liquids, in which it is 
desirable to have an automatic or seli-acting apparatus for filliag such 
receptacle with water to a predetermimed height or level. As applied to 
domestic baths the whole of the valvular supplying apparatus, as well as the 
discharge or overflow details, is fitted up wiliin the bath itseli at the fool or 
lower end thereof. In this way all extcurnal mechanism is dispensed with, 
and the bath is complete and mdependent in itself, aud it can bo turnish ta 
by the maker ali ready for use, nothing more being necessary than the mere 
junction of the water-pipe or pipes. 
diaphragm or division-piece in the endof the bath to screen and contain 
the valvular apparatus. There is also fitted up in connection with the cold 
water-supply an automatic or self closing bail-float tay or cock, as weilas a 
cock or valve worked by a hand-lever for letting on or discharging the 
water, as well as for stopping the flow of the water through the vail-float 
cock during the time when the water in the bath is in the act of being 
discharged, These cocks or valves may either be joined or atiached to each 
other so as to work in concert, or one valve tay be made to answer for both 
operations, the ball-float for regulating the quantity of the water, aud the 
lever for admitting the water, being connected to, or made to operate upon, 
the single valye, and yet produce the required double result. ‘Lhe bata has 
also fitted up in it a syphon trap or discharge thoroughfare, the inlet of 
which has fitted upon it a discharge valve, and at the same end, and along- 
side the discharge valve, an overflow pipe tor the waste water. The 
discharge apertures are all within the portion of the bath partitioned off 
for the reception of the gearing, mstead of adopting the ordinary plan of 
placing the opening for discharging the water from the batii in some part of 
the actual body of the bath. The partition for separating the working 
gearing from the actual body of the bath is a perforated diaphragm 
Instead of fitting up the valvular ¢etails and pipes wholly within the bath, 
they may be fitted external to the bath. Iu arranging and constructing 
shower-baths according to this invention the perforated vessel ar showerer 
is formed by attaching two pieces of metal together, instead of using several 
smaller pieces, The form of the perforated vessel is preferred to be oval in 
plan, of a shallow dise shape, somewhat dished, and having a side channel 
round the rim to catch foreign matters, The inlet is at one end of the 
channel and the other is so contrived as to aliow of cleaning out, and it is 

preferred to make it of cast metal. When fitted up in connection with a 

plunge-bath or other base receptacle, the water suj)ply-pipe is carried verti- 

cally up from the side of yay vee bath to the required height, and the 
pertorated showering vessel is fitted up directly on the top of this pipe, the 
whole being steadied by any convenient support. This support is pref 











It is preterred to insert a vertical | 








to be a hollow pillar, with the water supply-pipe passing up its interior, a 
socket being formed upon, or attached to, the side of the bath to carry the 
pillar. A self-closing or automatic valve or cock is fitted in the base of the 
water supply-pipe, and thus the user has great conveniences for working the 
bath, whilst the water is always directly at hand, and does not require to be 
poured from a separate vessel into the showerer, 


2288. J. Dixon, Newcastle-upon-Tyne, ‘‘ Supplying water to water-closts.”— 
Dated 7th October, 1859. 

For the purposes of this invention, in order to supply a regulated quantity 
of water to the closet, the closet is supplied from a small cistern capable of 
containing the amount of water to be supplied each time to the closet. 
From the bottom of this cistern a pipe pass:s, and from near the lower end 
of this pipe a branch pipe leads to the pan of the closet. Water is supplied 
to the cistern by means of a ball-cock, but ordinarily the water is shut off 
from the cistern by the arm of the ball-cock being held up by one arm of a 
lever (contained within the cistern), the other arm having a weight attached 
to it; this lever is prevented from being moved too far by means of a stop. 
Through the pipe leading from the cistern a rod passes, and the lower end 
of the pipe is closed by a disc, the centre of which is connected to the rod 
passing up the pipe, to the top of the rod a valve-seat is connected, and 
the exterior of the valve-seat is connected to the centre of a flexible ring, 
the periphery of which is held between the bottom of the cistern and the 
top of the pipe leading therefrom, so that no water can pass down the pipe 
except through passages formed in the valve-seat. When the rod passing 
up the pipe is raised a short distance, which the flexible discs permit of, the 
passages through the valve will be closed by the valve being pressed against 
a soft ring on the bottom of the weight which keeps the arm of the ball- 
cock raised, but the rod is ordinarily kept in its lowest position by a weight 
attached to the lower end of the rod, so that the passage from the cistern 
to the pan of the closet is open. The lower end of the rod passing up the pipe 
from the cistern is connected to one arm of a lever, the other arm of which is 
connected by a rod to the seat of the closet. By this means, when the rod 
connected to the seat of the closet is depressed, the rod passing up the pipe 
leading from the cistern is raised, by which the passages through the valve 
will be closed, and the weight which keeps up the arm of the ball-cock 
raised, so that the ball is allowed to fall, and the cistern fills with water. 
On removing the pressure from the rod connected to the seat of the closet, 
the rod passing up the pipe is drawn down by the weight on the end of it, 
so that the passage through the valve will be opened, and the water in the 
cistern will then flow into the pan of the closet.—Not proceeded with. 





Weravinc By Macno-Exectniciry.— M. Bonelli, of Milan, 
director of the Sardinian telegraphs, by means of his electric loom, 
has set aside the complicated and costly appliances necessary to the 
Jacquard looms, by the use of electricity. The little bobbins or bars 
which hold up the thread of the warp in the Jacquard loom he makes 
into electro-magnets in the usual way. The design is painted on a 
sheet of tinfoil, with the portions not used in the pattern covered 
with a non-conducting varnish. The pattern passes slowly over a 
roller under an immense number of brass teeth, communicating by 
fine insulated wires with the bobbins, the pattern, of course, being in 
connection with one pole of a battery, and the bobbins or magnets 
with the other. Thus, as the tinfoil slowly moves round, the parts 
which are not to be worked, being covered with a non-conducting 
varnish, transmit no current through the brass teeth to the bobbins. 
The pattern, or exposed portion of the tinfoil, on the contrary, does 
so, and transforms the bobbins into electro-magnets, which attract 
and hold the bars opposite their points attached to the threads of 
the warp, which, as the lever descends, the bars are thus held up for 
the instant, and, of course, raising their threads below, and allowing 
the shuttle to be passed between. ‘The first machine, constructed at 
Turin, was afterwards moditied by M. Hipp, at Berne, and though it 
demonstrated the possibility of weaving by means of electro-magnet- 
ism, it nevertheless left much to be desired with respect to the 
success of its practical application. It was not until 1859 that 
success in perfecting the machinery, and in rendering it available 
for either hand or power loom weaving, was attained. 


Brrumentsep Paper Pires.—The remarkable uses to which com- 
mon paper is susceptible of being applied in the arts and manufac- 
tures, received a further novel illustration recently, in connection 
with some interesting experiments, made in London, having for their 
object the testing of a new kind of pipe or tube made of paper and 
bitumen, and intended to serve many of the purposes for which the 
metal pipes and tubes have hitherto been employed. ‘Ihe ingenious 
idea of hardening paper by means of an admixture of bitumen under 
the influence of hydraulic pressure, so as to convert it into a sub- 
stitute for iron, is due to M. Jaloureau, of Paris, who was pres nt, 
and explained his process. The world has already become familiar 
with the universal utility and value of papier mache, with the 
beautiful application of paper as a substitute, equal in appearance to 
stone or marble, for moulding, architectural castings, busts, and 
statues; it has also heard recently that the Chinese constructed 
their cannon of prepared paper lined with copper—that an eccentric 
character at Norwood has built himself a house of paper, and that 
our American friends have invented a veritable paper brick —but 
nothing probably has laiely come before the British public in the 
way of paper so curious, and yet so commercially practicable and 
useful, as these bituminous paper pipes. The process of fabrication 
was fully explained, and the testing experiments, which were con- 
ducted under the great clock tower at the Houses of Parliament, 
proved, to the surprise and satisfaction of all present, that the 
material, while it possessed all the tenacity of iron, with one-half its 
specitic gravity, had double the strength of stoneware tubes, without, 
moreover, being liable to breakage, as in the case of other material, 
and which frequently causes a loss to the contractor of some 20 or 25 
per cent. on the supply. In order to test their strength, two of 
these bituminous paper pipes of 5 in. bore and } in. thick, were 
subjected to hydraulic power, and they sustained, without breaking 
or bursting, the enormous pressure of 220 lb, to the square inch, or 
equivalent to 506 ft. head of water, being double the actual pressure 
that the present London water-pipes of iron have to bear. In another 
experiment, to test the transverse strength of the material of a 
pipe of 2-in. bore, it required a breaking weight to be applied of 
4 cwt. 1 qr. 13 Ib. before the fracture was effected. 


Scnevutz’s CaLcuLatiING Macuine.—The ingenious calculating 
machine invented by Mr. Babbage has been heard of, probably, by 
every person in this country who ever reads a newspaper; but the 
still more ingenious and complicated engine constructed by the 
Messrs, Scheutz has by no means earned the high reputation it 
deserves, The two Messrs. Scheutz, father and son, are Swedes, 
who were inspired with the ambition of rivalling Mr. Babbage by 
reading, so long ago as 1834, an account of his invention, published 
in the * Edinburgh Review.” For twenty years they toiled unre- 
mittingly, and at last produced an engine which seemed absolutely 
capable of thinking. With the costly result of their patient labour, 
packed up in a box, 6 ft. by 2 ft, they came to England, and about 
the year 1855 took out a patent for it in this country. Professor 
Babbage warmly espoused the invention, and gave his cordial 
co-operation to the ingenious Swedes, who had succeeded in over- 
coming all the mechanical impediments which had prevented him 
from realising his fondest expectations. The machine was taken 
to Paris, and shown at the Great Exhibition. A gold medal was 
unanimously awarded to the inventors. For some reasons or other, 
unexplained, both the English and the French Governments— 
Governments who have so often, not wastefully, but with the greatest 
advantage to their people, lavished large sums of money to secure 
accurate astronomical and other tabies—let this marvellous machine 
pass away from them. An enlightened and public-spirited merchant 
of the United States, John F. Rathbone, Esq., bought the machine 
and presented it to the Dudley Observatory, at Albany, where he 
resides, The apathy of the French and English Governments, or 
their want of appreciation of the valuable instrument offered them, 
has been the theme of regret to all who can appreciate its national 
importance and value. ‘The Registrar-General and Dr. Farr have 
succeeded in wiping away the reproach from the English Govern- 
ment. They obtained the requisite sum, some £1,200, for pro- 
curing a copy of the machine now in America. It has been con- 
structed in admirable style, with some admirable improvements, by 
Messrs. Donkin, the civil engineers, from working drawings by the 
Messrs. Scheutz. It has already commenced its labours by printing 


some tables relating to life assurance, of considerable importance. 
It is almost hopeless to describe the operation of a machine of this 
kind without the aid of diagrams.— American Paper. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Prevaitinc Dutness on "CHANGE Ny BIRMINGHAM AND WOLVEREAMPTON— 
More DOING WITH THE UNITED States: Underselling for the States: Prices 
—Tue Prospects oF THE Iron Market: Absence of Hopeful Signs—Pia 
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BigMincHaM CHAMBER AND THE NEW Bankruptcy Birt—Scxoors op 
Axt: Wolverhampton: Stoke-upon-Trent—GaLLanT Rescve or COLLIERS: 
Pleasing Reward. 


Business at Birmingham yesterday and at Wolverhampton on 
Wednesday had not recovered from the dulness which characterised 
the Quarterly Meetings last week, nor have those orders come to 
hand at the Works during the week that which might have been 
fairly expected to follow the seven days immediately succeeding the 
series of Quarterly Meetings. Nevertheless, there are some special 
orders to come out, respecting which inquiries are now being made 
which show that British iron is in considerable favour amongst 
continental engineers. At present, however, the inquiries are so 
trammelled by restrictions as to the tests to which the iron must 
submit that the houses of South Staffordshire are not expected to 
send quotations. The restrictions are quite unnecessary, as is 
frequently the case in such instances. It is expected that they will 
be moditied so as to bring them within reasonable proportions, when 
the specifications will be again sent out. We may mention that one 
of the tests is that the strips of iron required shall bend when hot 
without cracking, to an angle of 50 deg.; and that another is that 
the angle-iron shall be beaten out flat when cold, with equal success. 
Of course for iron to pass without failure through such an ordeal as 
either of the above, it would be necessary for a maker to quote a 
price that the inquirer would utterly reject. Hence, the silence of 
the makers in reply to the application. There is more being done 
just now for the Dnited States market than has been the case for 
some time. This is about the season when the Americans order sheet 
iron, and of this description the orders on some makers’ hands are 
inconveniently numerous; but a little vigorous application will soon 
work them down. ‘The orders are for the most part for the lighter 
descriptions. In the heavier sorts there is yet a manifest slack- 
ness of demand; and in good bars there is scarcely an order 
to be got. Houses who do business with the States direct are 
realising nearly list prices; but those who are executing orders 
sent through Liverpool agents and brokers are selling at rates which 
excited considerable complaint at Wolverhampton on Wednesday. 
The remark applies with more force to the North Statlordshire 
makers than to those of South Statiordshire, yet in each district the 
low rates are being accepted. It cannot be truthfully said that the 
greater part of this low priced iron is worthless; on the contrary, 
it is tolerably good iron, and in particular the boat-plates and the 
bars that are going from North Statfordshire—whence they are 
being delivered in Liverpool at prices at which some South Stattord- 
shire houses that are not termed “ trade” houses are selling at the 
works. ‘the ditiererce in the prices at which iron is being delivered 
in Liverpool by some makers in South Staffordshire, and those at 
which it is being quoted for the same market by the trms last- 
before named, is as great as 12s. aton. But this ditlerence cannot 
be said to be more than has often been the case in a period slack 
of orders. Such a period is the present; but there has been a period 
when it was very much worse, for the first houses continue tolerabl 
well supplied with orders of nearly all descriptions but bars. It is 
true the orders come in in small quantities, but they are sufficiently 
frequent to follow without any great inconvenience to the makers, 
who, with the money market in the state that it is, are not disposed 
to make loud complaints, and will not be disappointed if, in the 
ensuing two or three months, orders are not fewer than they now 
are. On most hands it is expected that the present demand is 
better than it will be at any other part of the quarter, as there 
seems nothing in the political or immediate commercial future 
to induce the belief that a revival in the trade is soon to 
take place. The utter impossibility of successfully raising an 
anticipation of this kind was shown in the tameness which cha- 
racterised the fortnight between the preliminary meeting and the 
first quarterly meeting. Almost from “ time immemorial” it has 
been the custom of the producers and brokers of pig-iron to influence 
the market wiih hopes of the nearness of the “good time coming,” 
and so make the quarterly meetings open with something like spirit. 
But this year has passed off without the application of any such 
a stimulant, and consequently without the unnatural excitement 
resulting upon its use. The last of the recent series of quarterly 
meetings, the one held at Dudley on Saturday last, was scarcely 
more than a formal gathering—so small was the attendance, and the 
1} H tr ted ; 1 

The pig-iron trade is without alteration upon its state last week. 
Both good and also inferior qualities used for admixture with them, 
are pretty freely offered at half a crown below last quarter's rates 
without tnding buyers. ‘The better description are more easy in 
price than are the inferior. In producing this effect the quantity of 
red ore pigs that have been sold in South Staffordshire recently has 
had some etfect. Some of the makers of pigs, however, think that 
the time has not altogether passed when pigs will find buyers, or 
their producers—who are also producers of malleable iron—will 
cease to require them. The Parkfield lron Company have, in the 
past few days, blown in another furnace. The New British Iron 
Company, at Congreaves, near Dudley, have four furnaces in blast, 
and are erecting two more of very large dimensions, the capabilities 
of which, when completed for the production of iron will not, it is 
said, be exceeded by any furnaces in these districts. 

Ironstone of native product continues to find a ready sale at good 
prices, the quotations being from 16s. to 17s. a ton; and the demand 
for Schneider, Hannay, and Co.’s red ore is larger than can be 
conveniently complied with. 

‘The coal trade is remarkably brisk, and the prices west of Dudley 
remain unaltered, namely, best 1ls., common 9s., lumps 7s. 6d., and 
tine slack 2s. 6d. per ton. East of Dudley prices range from 6d. to 
1s. per ton higher. : 

Mr. Samuel Griffiths’ Circular announces the following changes in 
firms:—Mr. Walter Kobinson has joined the well-known sheet 
mills of the Messrs. J. and E. Walker, at Gospel Oak, and from the 
present quarter they will be carried on under the tirm of Messrs. 
Walter Robinson and Company. A short time since the dissolution 
of the firm of Aston and Corns was announced. ‘the Wolverhampton 
Furnaces have since that period been carried on by Mr. Isaiah 
Aston. Mr. Richard Edwards Shaw has now joined Mr. Aston, 
and the works will in future be carried on by Aston and Shaw. 

The Windmill End Furnaces are still to let. A London firm is 
nevertheless negotiating for them. An old and highly respectable 
tirm here has taken a large tract of mine in North Stattordshire, and 
intend to work the same vigorously. 

The tirm of W. Baldwin and Co., Boverend Works, bankers, and 
tin-plate manufacturers, Bilston, have disposed of their tin-plate 
trade to Mr. Stephen Thompson, and a gentleman who joins Mr. 
Thompson in the undertaking. This change has been in contem- 
plation since the death of the Tove Mr. William Baldwin, the banker 
of Bilston, who took a very active part in the management of the 
concern, Mr. Martin Baldwin the only surviving partner having @ 
desire to withdraw to some extent from business. The Messrs. 
Baldwin, however, for the present continue to carry on the blast 
furnaces. 

The operative miners are continuing their efforts to get the new 
Coal Mines Inspection Bill made law in the form in which it was tirst 
brought in. Mr. Richard Mitchell, the secretary of their deputation, 
has published the following statement: —“ In the Bill tor the Regula- 
tion and Inspection of Mines as brought in by Mr. Clive on the 
of the Government, a serious alteration, detrimental as we th’ to 
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the interests of the working miner, is made in provision 2, by leaving 
out the words between the hours of eight o'clock in the morning and 
five o'clock in the evening. We understand it is argued by the coal 
owners that in those collieries worked by shifts or relays the working 
operations would be interfered with, and we are at a loss to see how 
this can happen. If the boys in the day shift descend the mine at 
five o'clock in the morning and work till three o'clock in the after- 
noon, they would then have one hour to walk home, cleanse their 
bodies, take refreshments, and get to school by four o'clock, so that 
ten hours work could be got out of them, and the hour's schooling 
be obtained between the hours stated in the bill as originally intro- 
duced. Again, the boys working in the night shift could take their 
hour’s schooling previous to four o'clock, descend the mine at five 
o’clock, and work ten or eleven hours, as the coal-owners and the 
boy or his parents could agree. Nay, the boys can be worked twelve 
or thirteen hours as at present practised in the North, the working 
time is not all interfered with by the clause as tirst introduced. An 
hour’s schooling between the hours of five and eight o'clock is all 
that the clause insisted on. The bill as it now stands will give the 
elucation to the boys on the two idle Mondays in the month ; this 
will be patronising one of the most pernicious practices that tend to 
d-moralise the miner; therefore, we have decided to move that the 
words are reinserted in committee. Idle or Blue Monday, drunken 
Tuesday, and lazy Wednesday, give such opportunities for the lazy 
and improvident to trespass on the rights of the industrious miner, 
that we cannot sanction any scheme tor the education of the miner’s 
child that would ever have a tendency to degrade the parent.” 

We perceive it is stated that a petition has been presented to the 
House of Commons from the wives and relations of seven poor 
colliers now in Derby Gaol at hard labour for refusing to work in the 
pit-shaft with a damaged and unsate rope; and of two men who are 
to be tried at Emsworth for the same alleged offence. The petition 
states, among other things, that a year or two ago Lucas, the prose- 
cutor of the seven prisoners and the two others for trial, made a 
very great mistake with regard to the strength and safety of a cer- 
tain wire rope. ‘The men in that instance, as ia this, believed the 
wire rope to be unsafe, and refused to work with it. Mr. Lucas 
insisted that it was perfectly safe, and that if they would not work 
with it he wou'd make them suffer. The men persisted in their 
refusal. Mr. Lucas, however, carried out his threat, and stopped the 
men their wages. In a few days this very rope broke in two, and 
had the men who refused to work with it been ascending or descend- 
ing the shaft at the time, their lives would, in all probability, have 
been sacrificed. Mr. Lucas then, after the rope had broken, sent for 
the men and paid them the wages which he had stopped. ‘The peti- 
tioners pray the House, in any future bill in relation to collieries, to 
grant an appeal to a jury against such convictions as those of which 
they now complain. The power given to one magistrate—otten 
himself a coalowner—and without a jury, and also without the 
means of reviewing his judgment, appears to them to be too great, 
and likely to lead to unwise conclusions and cruel sentences. 

The Birmingham and Wolverhampton general trades are slacken- 
ing, with few exceptions. The heavy trades, however, continue in 
tolerably good work. 

A deputation from the Birmingham Chamber of Commerce had an 
interview on Monday with the Right Hon. ‘I. Milner Gibson. The 
deputation consisted of Mr. Scholetield, M.P., Mr. W. O. Foster, M.P., 
Mr. G. A. Everitt, and Mr. C. H. Wagner. Mr. Cobden was present 
at the interview. This interview was the result of a meeting between 
the members of the Birmingham Chamber and the ironmasters last 
week. ‘They desire to remove the ditticulty which the French 
authorities seem to think there exists in the levying of an ad valorem 
duty on iron and some of the heavy hardwares. 

A special meeting of the members of the Birmingham Chamber 
of Comu:erce was held on Monday afternoon, to take into considera- 
tion the new Bankruptcy Bill now before the House of Commons. 
Mr. Ryland, the vice-president, was in the chair, and he submitted the 
following resolutions, and they were adopted :—* 1. That the follow- 
ing salaries shall be charged in the consolidated fund, and not in the 
chief registrar's account:—Country commissioners (between whom 
and the chief judge and assistant judge no distinction warranting 
ditlerent modes of payment subsists), the deputies to the chief judge 
and the assistant judge, and the retiring allowances to the London 
commissioners, in the same manner as the compensations to former 
commissioners.” “2. That the transfer of any bankruptcy to a 
county court should be decided by the creditors, without reference 
to the amount of the assets to be administered, and that all bank- 
ruptcies in the county court should begin in the district court, and 
continue there until removed by creditors.” “3. That the proposed 
mode of payment of assignees by allowances, in addition to salaries, 
at the discretion of the court, would be found impracticable, and 
that the mode proposed by Lord John Russell’s bill, by arrangement 
with creditors on the appointment of the assignees, should be 
adopted in its place."—‘4. That in section 96 it should be made 
compulsory in the official assignee to hand over the moneys, &c., in his 
hands to the creditors’ assignee, and not leave it to the discretion of 
the court.” “5, That the power to remove the assignee by creditors, 
under clause 263, renders the power given by clause 295 to the 
court, on application of two creditors, unnecessary and objection- 
able.” ‘6. ‘That in those cases in which the official assignee is sole 
assignee the auditing of his accounts shall be done by inspectors 
appointed by the creditors for the purpose, and not by the registrar.” 
“7. That creditors not having judgment should have the same 
power as that given to judgment creditors with respect to acts of 
bankruptcy.” “8. That loss by gambiing and time bargains, &c., 
within twelve months prior to adjudication, shall be classed among 
the otiences.” “9. That an order of discharge should bear upon it 
the questions stated in the schedule to Lord John Russell’s bill, 
which shall be answered by the court.” ‘10. That the creditors at 
their first meeting shall have power to choose the bank into which 
the money of the estate shall be paid.” *11. That the provisions 
respecting the administration of the etlects of deceased debtors shall 
not be dependent on an act of bankruptcy before death.” 


The town’s meeting at Wolverhampton that was to be held on 
Friday last, to determine whether the School of Art of that town 
should be maintained or be closed for want of funds, proved an utter 
failure. Everything had been done to get a meeting; leaders had 
been written in the local papers, red bills plentifully bespread the 
walls; Lord Lyttelton was got from Hagley, and Mr. George Wallis, 
former master of the Birmingham School, from London, to speak, 
and the mayor was to preside; yet, including these and the otiicials 
of the school, not more than thirieen persons could be prevailed 
upon to assemble. When it was decided that no meeting could be 
held, the mayor said he was very sorry to find such an apathetic 
feeling in the town, as shown by the very limited attendance. He 
thought it was disgraceful that in a large town like Wolverhampton, 
supported as it was by manufacturers, the School of Art should be 
allowed to go down at a time when it was more than ever necessary 
owing to the expected competition with France. lt was a great 
pity, and the only course he saw open to them was for a committee, 
as had been proposed, to canvass the town for suflicient funds to 
keep up the school. Lord Lyttelton remarked that the report 
showed that the ironmasters, manufacturers, and tradesmen coutri- 
buted a very small proportion of the funds. ‘Ihe expenditure did 
not seem unreasonable, and he understood that the institution was 
doing well in every respect except tinancially. He suggested that 
an etiort should be made to pay off the mortgage on the building. 
Mr. Banks was satisfied that it such schools were to be supported 
Government must come to their aid. Mr. Wallis said that the 
Woiverhampton School was not in a worse state than the schools in 
other parts of the country. Mr. Wallis pointed out that the mer- 
chants had fully as much interest in the success of the institution as 
the manufacturers, and that with free trade with France, without 
art education, both would sutier considerably. ‘Lhe meeting con- 
cluded with an understanding that a canvass for funds would be 
made forthwith. 

A happy contrast to the foregoing was presented on Monday, at 
Stoke-upon-Trent, when Viscount Sandon preseuted the prizes 
awarded to the most proficient students in the School of Art in that 











town, 1858 and 1859. His lordship said there had been a steady 
advance in the number of students, the present number being 15v. 
Only three schools had exceeded Stoke in the winning of the 
national medallion. Such schools were of the utmost importance in 
developing our commerce, and enabling England to maintain her 
position in the markets of the world, now that France had opened 
her markets, and English manufactures were to be brought into 
competition with the products of Frenchmen, who excelled us in 
decoration and form. Mr. H. Cole (of the Department of Science 
and Art) was also present. In alluding to the unsatisfactory 
financial position of the school, he regretted that the whole of the 
pottery towns had not united as they proposed to do some six years 
since, and have one large central school for the whole district. He 
suggested that the people of Stoke should levy a penny rate to 
support the school. ‘There was a necessity for the manufacturers of 
the staple article of trade in the district studying a higher art in 
form and decoration than they now exhibited, in order to find 
favour with the French people. He recommended that a taste for 
drawing should be inculcated in the children attending national and 
other public schools. In the Exhibition of 1862, the potteries 
should be better prepared to produce articles of taste and beauty 
than at the last Exhibition, because they would find a corresponding 
improvement in the productions of foreigners. 

Last week, at Hanley, Mr. George Bate, of the Ivy House 
Colliery, was presented with a valuable testimonial for his unre- 
mitting assiduity in releasing two men and a boy from a coal pit at 
the Brookhouse Colliery, on the 19th of November last, when, in the 
language of Mr. Hinde, the chairman, had it not been for the un- 
tiring exertion which he, in conjunction with a few others, displayed, 
they must either have died of starvation or met a watery grave. 
The testimonials consisted of a handsome gold English lever watch, 
valued at £19, with a chain. The money for eflecting the purchase 
had been raised among eighty-two subscribers. In the course of the 
evening a silver chain was presented to Mr. John Lovatt, in ac- 
knowledgment of his efforts on the same occasion: The total amount 
subscribed was £21 6s. 6d. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 





addition to these, your committee consider it their duty again to 
represent to the council the absolute necessity for improving the 
approaches to the landing-stages, If the alterations projected by 
the Mersey Docks and Harbour Board at the North wh wowed 
effected—and the board are now applying to Parliament for the 
necessary powers for that purpose—the existing necessity forimproved 
approaches will become even more urgent, for the projected altera- 
tions by the board are based upon the assumption of i increased traflic 
to and from the stage. No thoroughly efficient plan for effecting 
this improvement can be carried into effect without the joint co- 
operation of the council and the board, and, as stated in their former 
report, your committee have placed themselves in com 
with the board on the subject. Your committee also recommend 
that the new street authorised by the Improvement Act of 1858 
should be continued through to Manchester-street at one end, and to 
St. George’s-crescent at the other, thus providing an improved direct 
access from Castle-street to St. George’s-hall, the new library, and 
the neighbourhood, and affording great relief to the traflic in Lord- 
street, Dale-street, and Parker-street. There are other minor im- 
provements on the plans, but still of great importance, in ditferent 
parts of the borough, by effecting which great additional facilities 
for the growing traftic could be effected. The estimated cost of all 
these improvements is £300,000, to borrow which, and provide the 
necessary sinking fund for redemption of the debt, a rate of 
threepence in the pound upon the present assessable value of the 
property in the borough would be required.” The matter was dis- 
cussed in the council at considerable length, but an amendment, 
moved by Mr. Alderman Woodruff, that the consideration of the 
report should be deferred until that of a special committee appointed 
with reference to the proposed public offices had been submitted, was 
carried by 37 to 4—a tolerably decisive majority. 

The task of laying a submarine telegraph cable across the mouth 
of the Dee has been proceeded with during the last few days. The 
Liverpool steam-tug Resolute has been engaged in the task. 

At the last meeting of the Liverpool Polytechnic Society, Mr. 
Duncan, the borough water engineer, attended to support his claim 
to the invention of the Liverpool water-meter; and Mr, M'Donald, 
who also claimed the invention, was present. Mr. Duncan explained 
the operation of the machine, related the circumstances under which he 
made the invention, and said that Mr. M*Donald had not the slightest 
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(From our own Correspondent. ) 

State or Trape aT SHerrieLD—Mancuester County Court; Jmportant 
to Railway Travellers—STveeT IMPLOVEMENTS IN LIVERPOOL—SUBMARINE 
‘LELEGRAPH ackoss ine DeE—WATER MeTers—SuaLtow Water Navi- 
GATION IN Foreign Countairs: New Steamers Building on the Tyne— 
DrainaGe oF RomPorD— TAMPERING WITH RalLWAY SiGNaALs—RaiLway 
Paocress 18 THE Eastern Duistaict: JLeiston and Aldborough; Colne 
Valley—Dock AccommopaTion at GRiMsBY —STEAM PLouGuine ; Bviler 
Accident at Bolon —Mixexs’ DEMONSTRATION AT DUKINFIELD— ACCIDENT 
AT Seaton Burn Coiwiery: Jaquest and Verdict of the Jury — MERSEY 
Docks anp Harsour Boarp: TZeleyraph Extension —'Tuk Newcastle 
CHAMBER OF COMMERCE AND THE FaENcH TREaTY — OrueR NoRTHERN 
Matrens: Tynemouth Branch of the Blyth and Tyne Railway: Gunboats 
building on the Wear and Tyne: The Port of Newcastle, &c.— New STeAMERS 
BEING BUILT ON THE Tyne — DRainaGE OF SHEFFIELD — MANCHESTER 
Working Mey’s CoLtege—Lecrure on TeLecrapuy by Ma. E, B, Baicet 
— SuppLy oF Woon From Inpia— THE Leevs Inon Traps: Larly 
Closing on Satur day. 

THe amount of business transacted at Sheflield during the past 
quarter has been satisfactory, and it is stated that in no former three 
months has a much heavier weight of metal been sent away. This 
is surprising when the state of the iron trade generally during the 
same period is considered ; but this activity in the heavy trades, 
such as steel, springs, and files, has scarcely been adequately shared 
by the lighter branches, which, with the exception of the table- 
knife trade, have been more or less depressed. ‘The autumn orders 
from the United States were small, consequently few were left in 
the order bouks at Christmas, and since then there has been little 
doing. In machines and tools a decided increase of business is 
noted, and more than one established tirta has made this branch of 
business an additional and important feature of their trade. 

In the Manchester County Court on Friday, a case of some 
importance to commercial and other railway travellers was heard. 
The action was brought against the London and North-Western 
Kailway Company, aud the plaintitf, Mr. .Murray, stated that he 
was a passenger by the 11.30 am. train from Manchester to Liver- 
pool on the 1éth February, and that, previous to taking his seat in 
the train, he gave his luggage (a box) to a ; orter, and saw it depo- 
sited in the van. On arriving in Liverpool his box was missing, and 
he caused a message to be telegraphed to Manchester, inquiring 
respecting it, and directing it to be sent after him; but, receiving no 
answer up to 2.2U p.m. he returned to Manchester, having other 
business there. On reaching the Victoria Station, he found that his 
box had been sent to Liverpool by the previous train, pur uant to 
the telegraphic message. He accordingly returned to Liverpool 
by the next train, but was unable to see his customers. He stayed 
all night at an hotel, and again waited upon them the following 
day several times, but was stul unable to see them; and for the two 
days’ loss of time, and expenses, he claimed £5, On cioss-exami- 
nation, the plaintii! admitted that his box contained samples, and 
that it was not directed. Mr. Batley, on behalf of the company, 
contended that they were not liable, on the ground that the box 
contained, not personal luggage, but articles of merchandise, which 
the company were not bound to carry as luggage, nor liable for as 
such; and, turther, on the ground that the box was not directed, 
which was the plaintiff's own negligence, and which had caused it 
to be put out of the van by the guard along with other luggage, he 
not having seen it put in. When found on the platform unclaimed 
it was consequently taken to the lost luggage oflice. His Honour 
decided in favour of the company on both points, and nonsuited the 
plaintitf. 

The improvement committee of the Liverpool council have recom- 
mended for adoption a series of improvements in that town. As the 
matter is one of some general interest, it may not be out of place to give 
a few extracts from the committee's report, which proposed :—“1. A 
new street from Commutation-row, or north end of Lime-street, 
through Scotland-road, to the upperend of Vauxhall-road. By this 
street direct and convenient access would be procured from the centre 
of the town to the great north roads now in course of formation by 
Lord Derby from Sandhills-bridge and Gore-street northwards. 
There would then be a wide and excelleut approach from Bootle, 
Crosby, Waterloo, and other places in that direction, to the centre of 
the borough, affording great relief to the tratlic of Vauxhall-road, 
Victoria-road, Great Howard-street, Uidhall-street, and the streets 
in the immediate neighbourhood of the Exchange. 2. The con- 
tinuation of Lodge-lane past the Tunnel Hotel, by Rake-lane to 
Edge-lane, across Edge-lane to London-road, thence across part of 
the Newsham-house estate to West Derby-road and Belmont-road. 
A good road in this direction is urgently required, there being now 
no means of travelling from north to south vetween the given points 
except by making a great circuit. ‘The land required for this im- 
provement is now vacant, and arrangements could be made with 
the landowners ; but, no doubt, buildings will very soon be erected 
upon parts of it, and if the road has then to be made very great 
additional cost must be incurred. 38. Continuation of Graftou street 
to Si. James’s-street. ‘The southern portion of Grafton-street is 
60 ft. wide, and the proposed improvement would continue a street 
of that width to St. James’s-street, cutting through some wretched 
property in Brick-street and the strects in the immediate neighbour- 
hood. 4. The widening of Church-street from Paradise-street to 
Old Post-ottice-place. The enormous pedestrian and carriage tratlic | 
between Paradise-street aud Parker-street reuders this improvement 
almost imperative. Your committee believe that the footwalk on the 
south side of Church-street could be carried through the churchyard, 
and if the present footway on that side were added to the carriage road 
great relief would be given, and danger trom accidents avoided. 5, A 
line of street from Kirkdale-road to Bootle-lane, passing the front of the 
ludustrial Schools. There is now a large traitic in this direction, and 
the present road is tortuous, inconvenient, and even dangerous. In 


claim to it. Mr, M‘Donald had never by act, word, or deed, assisted 
in its construction; and his statement that, in 1852, he brought 
him drawings of a machine and describe:| them, was untrue. He 
| had made thedraught himself in the tirst instance, and Mr. Stubbs and 
| Mr. Dunkenson had worked up the details. Mr, M*Donald said he 
had simply to reiterate what he had before said. It was merely 
assertion against assertion, and each statement would go forth for 
what it was worth. 

Some important iron ship-building, with a view to the develop- 
ment of shallow water navigation, is now being c rried on on the 
Tyne. Messrs. C, Mitchell and Co., of Low Walker, have just 
launched an iron paddle-steamer, named the Moujie, which is in- 
tended for the navigation of the river Volga. The Moujie is 150 ft. 
long, and when in active service will only draw 2} ft. water, She 
is being fitted with passenger accommodation in a style peculiar to 
Russia, and will comfortably carry from two to three hundred 
persons. In consequence of there being continuous water commu- 
nication from the Baltic Sea to the River Volga and the Caspian Sea, 
in the very centre of the Russian empire, steamers built in 
England are transported in their complete state from the pre- 
mises of the builder here to the interior of Russia. The only 
| difficulty in the way of such transport is the having to pass 
through the locks of a canal in many cases not half the 
length of the vessel. ‘This apparently insurmountable dilliculty 
is overcome by constructing the vessels in two or three sections, 
each water-tight in itself, and in length suited to the shortest lock 
to be traversed. The employment of iron as a shipbuilding material 
presents so many structural facilities that this formation in distinct 
sections is accomplished without the slightest sacritice of strength, 
and the sections may be separated or united in a few hours, Ihe 
Moujie is provided with machinery manufactured by Messrs. 
R. Stephenson and Co., embracing many of the recent improve- 
ments for effecting economy of fuel. Messrs. Mitchell and Co. are 
completing two other similar steamers, which, with the Moujie, will 
be despatched to Russia on the opening of the navigation. Messrs. 
Mitchell are also engaged in the construction of steamers for the 
Australian coasting trade; and on account of the water at several 
of the ports being of very limited depth, these vessels are especially 
designed for light draught navigation. One is a screw steamer, having 
a length of about 200 ft.—and when fully laden will only draw about 
9 ft. water. The element of greatest importance connected with this 
steamer is the extremely low consumption of fuel which is proposed 
to be attained. When working under ordinary circumstances the 
engines will give gut 350-horse power; and the builders guarantee, 
under a very heavy penalty, that the consumption of fuel shall 
not exceed 49 cwt. per hour, being less than 6 tons in 24 hours. 
A consumption three times as great is not considered by any means 
excessive in the engines hitherto made by the best makers, so that 
the importance of such improvements in connection with steam 
navigation cannot be over-estimated. The machinery is being made 
by Messrs. R. Stephenson and Co., on the principle now well known 
as Rowan’s patent improvements, for the manufacture of which 
Messrs. RK. Stephenson and Co. hold the license for the North of 
England. ‘This v. ssel is designed for great speed, and will be fitted 
with extensive accommodation for passengers. Another steamer for 
the Australian coasting trade, being built by Messrs. Mitchell, 
will, when laden, draw only 5 ft. water, and is therefore to be 
driven by paddles, instead of screw propellers. This steamer will 
also be fitted with Rowan’s patent engines, and when in every-da 
work will give out 200-horse power. Yet the consumption is 
guaranteed to be considerably less than 3 ecwt. per hour—a 
result which will tend to make steamship owners look at the present 
amount of their coal bills. Messrs. Mitchell have nearly completed 
a river steamer for India of unusually large dimensions. She is up- 
wards of 250 ft. long, 38 ft. beam, and 64 ft. broad across the 
paddle-boxes; yet, when fully equipped for service, she will have 
only 2 ft. draught of water. The vessel is built of suflicient depth, 
so that during the rainy season she may be laden to 5 ft. draught, 
when she will carry nearly 1,000 tons of cargo. To strengthen a 
vessel of such dimensions, and at the same time attain the least 
possible draught of water, steel has been employed instead of iron 
in the construction of the hull, and longitudinal girders of great 
depth and strength extend from end to end of the vessel. The 
machinery is on Rowan’s patent principle, of 600-horse power, 
manufactured by Messrs. Kk. Stephenson and Co., and the consump- 
tion of fuel is guaranteed not to exceed 8 cwt. per hour. ‘This tine 
vessel is the property of Messrs. J. Borradaile and Co., of London and 
Calcutta, and is intended for the navigation of the river Ganges. 
Messrs. Mitchell are now completing the last of ten large river 
steamers, constructed of steel, for the East Indian Railway Com- 
pany. 

The Romford (Essex) Local Board of Health are about to carry 
out various drainage works in that town. ‘To enable the works to 
be prosecuted in a complete and etlicient manner, it is propused to 
raise a loan of about £7,000. 

At the Saffron Walden Petty Sessions, last week, James Bowtell, 
a labourer of Great Chesterford, was charged with maliciously 
turning, moving, and diverting a semaphore danger-signal upon 
the Eastern Counties Railway, with intent to obstruct, upset, and 
overthrow, injure and destroy the engines and carriages used, and 
to endanger the safety of persons travelling thereon, on the 
30th March, at Littlebury. Wm. French, of Great Chesterford, 
signal-man, deposed, that on the 30th March he went on duty at 
eight o'clock, and everything went on in its due course till near 
twelve o'clock, when he was waiting for the Norwich meat train, 
and he heard his wheel turned round, as it makes a groaning noise, 
He spoke to his fellow-servant, but immediately saw the detenvant 
with his hand on the wheel, and he had turned the signal from 
red (“danger”) to green (“caution”). He asked him what he was 
doing, but received no answer. ‘The defendant, if he had turned on 
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a little further, would have shown the white light, which indicates 
“ safety,” or “proceed.” The inspector, who attended to prosecute, 
said that, as there were several trains due just about that time, the 
crash might have been awful. The defendant, who had no valid 
defence or explanation to offer for his conduct, was committed for 
trial at the assizes. 

Two modest little railway extensions have just been opened in 
Suffolk and Essex, viz., the East Suffolk Company’s branch from 
Leiston to Aldborough, and the Colne Valley and Halstead (from 
Cheppel to Halstead). The total addition thus made to the railway 

ileage of the kingdom does not exceed ten or eleven miles; but 
it is proposed to further extend the Colne Valley to Haverhill, and, 
if possible, eventually to Cambridge also. 

The fine screw steamer New York, one of the line running between 
Bremen and New York, has been undergoing repairs in the large 
graving dock at Grimsby. The New York is the fourth vessel 
belonging to the Bremen ore ig | which has been sent to Grimsby 
for repairs. The tonnage of the New York is 2,825 tons, and she 
carries 700 tons of coals. 

The Rev. W. Fisken, of Stamfordham, has addressed the members 
of the Hexham Farmers’ Club on the steam plough, with especial 
reference to that invented a few years since by Messrs. Fisken, his 
brothers, and noticed recently under this head in Tue ENGINEER, 
‘The merits claimed for Messrs. Fisken’s plough are the simplicity of 
construction, the small amount of friction developed in its motions, 
the philosophical arrangement of its parts so as to secure speed or 
power as required, the complete control possessed by the ploughman 
over the plough which enables him to stop, or reverse its motion, 
without the necessity of even signalling to the engineman, its com- 
plete applicability to unevenness of ground, and, above all, the low 
price at which it could be supplied. An interesting conversation 
followed; there seemed a general wish in the meeting to have the 
value of the invention fairly tested, and various plans were suggested 
for the purpose. 

On Friday one of the boilers at the bleachworks of Mr. Charles 
Whaowell, at Bolton, collapsed, and the engine tenter was so seriously 
injured that he died the same day. Considerable other damage was 
also done. ‘The boiler had been under repair, and it was the first 
time of its being used since the repairs, when the fatal occurrence 
took place. 

The miners of Oldham, Middleton, Ashton, Hyde, and other dis- 
tricts held a great meeting at Dukintield, on Monday, for the 
purpose of considering “the great disparity in their wages and the 
Inconsistent and unsettled state of things in general.” The de- 
monstration was intended as a means of securing better organisation 
amongst the miners of the district, and also to inaugurate an agita- 
tion for a reduction of the hours of labour. It was contended that 
colliers were slaves from want of organisation; that miners should 
have the coals they “get” weighed; that increased precautions 
should be taken in ventilating and otherwise securing the greater 
safety of mines; and that some provision should be made for 
the compulsory education of miners’ children, Resolutions embody- 
ng the sentiments expressed were agreed to. 

At the inquiry into the circumstances attending the sad accident 
at Seaton Burn Colliery—noticed in a paragraph in Tur ENGINEER 
of April 6th—the engineman, master smith, and fireman were 
examined. The engineman did not think there was any deficiency 
of water, and could not say whether the plates show any indication 
of being overheated. The master smith was “ quite of opinion that 
there had been a want of water,” and the fireman, who was off 
“shift” at the time, could form no opinion respecting the matter. 
The jury returned a verdict to the effect that no evidence had been 
adduced satisfactorily accounting for the explosion, and they 
recommended that two more hands should be employed to attend 
the engines. 

A submarine telegraph cable from Hilbre Island to the Point of 
Ayr has just been successfully submerged by Mr. Gisborne, elec- 
trician to the Mersey Docks and Harbour Board. The communication 
from the Great Ormeshead to S be is now complete and in 

rfect working order. The dock board have determined that the 
ine in continuation from the Great Ormeshead to Colwyn should be 
overlaid. 

At a meeting on Friday of the members of the Newcastle Chamber 
of Commerce—Mr. Ridley, M.P., in the chair—Mr. Allhusen and 
Mr. Cowen were requested to consider themselves representatives of 
the Chamber, either in London or Paris, in any negotiations which 
may take place in reference to the recent French commercial treaty. 
Mr. James Potts referred to the following articles not provided tor 
in the treaty, and some of which, although neither of the growth, 
gp or manufacture of this district, were articles of export, and 
ikely to become additionally so as facilities of transit and new 
markets developed themselves. Mr. Potts, it appeared, had applied 
at the French Consulate, and Mr. Bourdillon had courteously in- 
formed him the present import duty into France of the articles was 
as follows :—Caithness flags free of duty by English and French 
vessels, by other vessels 1d. per ton; slates (roofing) 6s., or 
£1 12s, 10d. per 1,000; grindstones (rough) free of duty by English 
and French vessels, 8s. per ton by other vessels ; grindstones (manu- 
factured) £2 per ton by English and French vessels, by other vessels 
£2 4s, per ton. 

As regards other northern matters, it may be added that the Tyne- 
mouth branch of the Blyth and Tyne Railway has been staked out 
in the neighbourhood of North Shields, and operations bave'been 
commenced at the Daisy House end of the line.—Two gunboats at 
present building on the Wear by Messrs. Briggs and Sons will be 
ready for Jaunching in a month or six weeks. Messrs. Smith, on the 
Tyne, are building two vessels of the same description.—The customs’ 
receipts of the port of Newcastle increased last year £3,796.—A 
splendid engine, with eight wheels and adapted for short curves, has 
just been placed on the Stockton and Darlington Railway. This is 
one of a new class of engines to run on the South Durham and Lan- 
cashire line—The Redcar and Saltburn branch railway, which is 
an extension of the Stockton and Darlington line, has been com- 
menced, and will be proceeded with expeditiously. Mr. John Anderson, 
of Middlesbro’, is eontractor for the works. 

Messrs. Palmer have launched from their building yard at Jarrow 
a paddle-wheeled steamer, named the Southampton, brilt for the 
London and South-Western Railway Company, and intended for the 
con¥eyance of the mails between Southampton and Jersey. She is 
200 ft. in length, and 23 ft. breadth of beam. Her engines are of 
250 horse power, and will give her a speed of seventeen miles an hour. 
—Messrs. Rogerson and Co. have launched the tirst of two handsome 
steamers intended to be placed on the Newcastle and Tynemouth 
passenger station this summer along with the Louise Crawshay. The 
new steamer will be fitted up with large and elegant saloons, and is ex- 

cted to attain a high speed.—The Connaught, about to be launched by 
fessrs. Palmer, is 370 tt. long. She hasa depth of 32 ft. from the top 
spardeck. Her width is 40 tt. beam, and 71 ft. over the paddles. She 
is provided with three oscillating engines on the main shatt to drive 
the paddles, besides several auxiliary engines, giving an aggregate 
of 800 horse-power. She will stow 1,200 tons of coals, and is 
guaranteed to run at the rate of 20 miles an hour. This magniticent 
vessel will form another link of communication with our cousins 
across the Atlantic, aud will ply between Galway Bay and New York. 

The Sheflield Highway Board have prepared a plan for the more 
eflicient drainage of the town, the outfall to be into the river Don in 
the township of Atterclitte. The cost is estimated at about £15,000. 

The Manchester Working Men’s College seems to be in rather a bad 
way. At a recent meeting it was reported that “*the number of 
students entered for the last term was only 89, showing a decrease ot 
46 as compared with the first term of the present session. The new 
students numbered 18 against 24 entering during the corresponding 
term last year. Of the 46 new members who registered in October 
last, 21 only again joined the classes. The number of members of 
the Mechanics’ Institution were 15, showing a decrease of 12 as com- 








pared with the last term. There were 135 members of classes as 
against 195.” The Manchester college does not seem to be exempt 








from the difficulties which usually attend popular institutions; they 
start with a great flourish, but somehow they hang fire afterwards. 


Mr. Edward B. Bright, in lecturing the other day at Manchester 
on electric telegraphs, referred to the Atlantic cable and its faults. 
It was believed, he said, that a slight leak had existed in the cable 
when it was laid, and that it grew worse with the currents passing 
out at the leak. The method of ascertaining the distance of the 
fault from Valentia Bay was described; the test indicated between 
160 and 170 miles of the cable. It was less than that from the New- 
foundland end. It was possible that in a few years the leak might 
be stopped by lime precipitating in it. By means of diagrams, the 
lecturer explained Chevalier Bonelli’s process of weaving patterns by 
electricity—a plan which disp 1 with the and expensive 
perforated cards used by the Jacquard loom. For some of the more 
intricate silk patterns as many as 20,U00 cards were employed, at a 
cost of about £150. By the proposed plan the pattern was drawn 
on a sheet of tinfvil, with black varnish. ‘The latter interrupted the 
electric current, its absence allowed it to pass, and the machinery so 
changed the position of the warp as to admit of practical weaving. 


A very interesting statement on the growth of wool in India was 
made yesterday week before the Bradford Chamber of Commerce, by 
Mr. P. M. Dalzell, collector of customs at the increasingly important 
port of Kurrachee. Mr. Dalzell entered into an account of the trade 
of Scinde in particular. As an illustration of the progress of trade in 
that part of India, he stated that seven years ago the value of the 
trade of Kurrachee did not exceed half a million sterling, while last 
year it had risen to two millions and a half sterling. Wool, which 
was the great staple of export from Kurrachee, seven years ago was 
of little more than £20,000 in value, but had last year, 1858-9, risen to 
£400,000. Light-tenths of this wool was produced in Affghanistan, 
in the mountainous district, ranging from 25 deg. to about 35 deg. of 
the north latitude. It was a country entirely pastoral. Vast tucks 
of sheep, tended by the shepherds of wandering tribes, covered the 
mountains and valleys. The inhabitants were clothed with the pro- 
duce of the sheep, and about every article of use, their tents, the bags 
in which they stored wool, the ropes by which they tied them, were 
all the produce of sheep’s wool. He described the large trade, par- 
ticularly in wool, which was carried on between this wool-producing 
district and Bombay, native carriers being accustomed to convey the 
wool in bags on the backs of camels to market at Bombay. He showed 
that the transit to Bombay involved an unnecessary outlay of 9 or 10 
per cent. in expense of conveyance, and in consequence of fees having 
to be paid to various chiefs through whose duminions they necessarily 
passed. He was of opinion that this outlay and tax might be avoided 
if a market could be established at Kurrachee, by which the wool 
could be at once exported to England instead of being sent by the 
long and expensive route to Bombay. The country was also rich in 
other articles of value in commerce, such as indigo, saltpetre, Kc. 
Energy and enterprise would not fail to make the wool, grown in 
such abundance in Scinde, perfectly available for the manufactures 
of the Bradford district. It was the opinion of some that the wool 
was not allowed to grow to its full length, and that if the climate 
and the means of feeding were equal to the growth of long wool, 
which was required in this district, the supply would be of value to 
some branches of the trade, even though it would not atford an 
addition, as was supposed, to the supply of lustre wools. Mr. Whit- 
worth said, from the encouraging statements of Mr. Dalzell, a London 
wool house was about to send out an agent to Kurrachee, and he 
asked Mr. Dalzell whether he would accept a small stock of rams, for 
pre:entation to a friendly chief, in the hope that he would be disposed 
to make an experiment in improving the sheep. Mr. Dalzell stated 
that ne should return vid the Cape, and would take charge of a few 
rams from that point. ‘The result of the interview was most satis- 
factory, and every hope was held out that Scinde might be rendered 
an important field for the supply of a description of long wool adapted 
to the production of some classes of goods in the Bradford trade. 

The Leeds iron merchants propose in future to close their respec- 
tive warehouses at 4 p.m. on Saturdays, instead of 5 p.m. as here- 
tofore. 








ForreIiGN AND CoLoniAL Jorrines.—Tenders have been received 
and accepted for the erection of a building in which is to be held a 
grand provincial exhibition at the period of the visit of the Prince 
of Wales to Canada.—The New York Central Railway is fitting-up 
cars to take cargoes of grain, in bulk, from the ship’s side at Buttalo 
to New York. ‘There is likely to be astormy competition on opening 
of navigation, not only with the canal, but with the Grand ‘Trunk 
Railroad, for the tratlic of the west.—In St. Louis, with a population 
of 150,000, 24 miles of tramways were laid, in 1859, through the 
principal streets. St. Louis is the twelfth city in the United States 
in which tramways are now in successful operation.—It is stated 
that the Red River Settlement is, with Vancouver's Island, to be 
constituted a regular British colony. Mr. Dawson, a member of the 
Canadian Legislature, has recently left this country with a contract 
in his pocket which, it is said, confers upon the Northwest ‘Transit 
Company the right to open a route, whether by railroad or by steamers 
and wagons does not appear, “ from Fort William, on Lake Superior, to 
British Columbia, and concedes to the promoters of the undertaking 
20 miles of the wild lands lying on either side of the proposed route.” — 
A British post-oftice has been established at Cairo ; and the Secretary 
of State for India having announced that the Indian Government 
would no longer provide officers to accompany the Indian and 
Australian mails in their transit through Egypt, a corps of janis- 
saries has been organised for the purpose. There is now a book post 
between this country and Egypt, and also one with Sweden.—No 
less than nineteen millions of English capital are invested in Cana- 
dian railways. This is nothing to the loss in United States railways, 
where ninety millions of our money are locked up, fifteen millions 
being a tota! loss, the shares in the New York and Erie, and 
Michigan Southern, being at 90 discount, and in others from 36 to 
70.—The Admiralty have contracted for 3,500 loads of greenheart, 
from Demerara. ‘This is the tirst used in her Majesty’s dockyards, 
We would call their attention to the tamarac, elm, and other woods 
of Canada.—The labourers and navvies at work on the fortitications 
round Antwerp have just struck for wages, the rates having been 
very low, even for Belgic diggers, viz., 1f. 10c. a-day.—An ettort is 
being made to form a limited liability company to promote the growth 
of cotton in Australia.—The directors of the Great Eastern Railway 
of France are making exertions to complete, by the autumn, the 
junction line from Strasburg to Kehl. When the permanent bridge 
over the Rhine shall have been tinished, the journey from Paris to 
Stuttgardt may be made in 16 hours, to Munich in 22 hours, and to 
Vienna in 35 hours. The opening of the direct junction line between 
Kehl and Vienna is announced for the lst of August, when the dis- 
tance between those places will be accomplished in 24 hours, instead 
of 45 hours, which it now takes by the Saxon and Bohemian lines.— 
The Swedish government have resolved to tit out a scientitic expedi- 
tion to the Polar seas. The enterprise will be placed under the 
direction of Herr O. Torrell, the same who has already achieved 
a reputation by previous researches in the most northerly region of 
his country. The undertaking is to be carried out in the begin- 
ning of May. Spitzbergen, Giles’ Land, Bellsund, and Hornsund, are 
the points upon which their attention will be specially concentrated.— 
It is said that a most extensive phosphate deposit has been recently 
discovered in Spain. During the excavation of a railway, which is 
in process of being formed, this formation of phosphatic rock was 
cut into. Analyses of specimens sent to this country are stated to 
contain upwards of 90 per cent. pure phosphate. The right to work 
the mineral has been secured by a mercantile house in London.— 
According to a new arrangement i between the French 
government and the German confederation, the journey from Paris 
to Vienna will henceforth be accomplished by railway in 36 
hours, which at present requires 72 hours. ‘The distance from 
Paris to Stuttgardt will be performed in 16 hours, from Stuttgardt 
to Munich in 8 hours, and from Munich to Vienna in 12 hoyrs, It 
is expected that in two years from the present period the journey 
from Paris to St. Petersburg will be performed in three days. It 
requires seven days at present. 








PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
by the trade, 
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RaiLs,—The market is without animation, and but few sales are reported. 
Prices nominally the same. 

Scotch Pi¢-1k0N.—The market has been very much depressed this week 
and a further decline of 1s. 9d, per ton has taken place, closing dull at 53s, 
Sellers, cash ; and 52s. 9d. for M. Nos Warrants f.0.b. at Glasgow. 

— has been less active this week, Some few sales at £20 15s. on 
the spot. 

Corpse in fair request at the advance made last week. 

Tin.—English firm. Foreign Banca considerably lower, but Straits steady. 


TIN-PLaTESs,—But little doing. 
MOATE and CO., Metal Brokers, 


19th April, 1860, 65, Old Broad-street, London. 
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Chairs .. co oc co o 
GLasGow, 18th April, 1860. 
The course of the pig-iron market during the past week has been a steady 
decline. The absence of a brisk demand continues to tell against the price, 
and causes a good deal of selling on the part of holders, who bought at the 
beginning of the year in expectation of a good spring trade. The article is 
now approaching a price at which it wil] be safe to buy, and we look for 
brisker inquiry before long. 
Shipments last week were 11,673 tons against 17,681 tons in the corre- 
sponding week last year. 
SuHaw ANv THOMSON, Metal Brokers. 
Tue Parent Laws.—Mr. Campin writes as follows to the 
Minixg Journal :—Sir,—Amongst other shortcomings of the Patent 
Law, the rectitication of which the Commissioners and otticials seem 
so steadily and systematically to oppose, is the law and practice as 
regards opposition to patents. It is probably well known that for 
the prevention of improper grants of patents to those who have 
tilched away the inventions of others, or are otherwise disentitled to 
obtain letters patent, notice of objections to such grant being made 
can be entered at the proper stage before the patent is sealed, and in 
due course the matter is inquired into by the Crown law officer— 
i. e., the Attorney or Solicitor-General—who is to decide whether or 
not the patent shall be granted. ‘lhis provision of the law is in 
principle a very wise and salutary one. It is in practice, however, 
in many respects defective and objectionable; for instance, it is not 
uncommon to find a poor working man, before getting protection, 
submitting his invention to parties with capital, or an ingenious 
but unpractical man demonstrating his ideas to the practical man, 
and, in consequence of the disclosures thus made, finding that some 
party is seeking to obtain a patent for his invention; to stop which 
he enters an opposition, and to effect this he has to begin by paying 
-2 to the Government for merely registering the fact that he means to 
oppose, and after this he has to pay the further sum of £3 10s. to the 
Attorney or Solicitor-General; and as he can scarcely hope to go 
through a matter of this kind without professional assistance, indeed if 
the case has anything in it there would be necessity for him to tile 
statutory declarations in lieu of aftidavits, and do other things, the 
expense of all which may bring the total cost up to something near 
£10, or possibly even more than that; after all which he may tind 
the matter disposed of by the Attorney or Solicitor-General, with or 
without the aid of scientitic or practical men, just as he pleases; 
and, having decided, the opponent may, if he does not like the deci- 
sion, oppose again betore the Lord Chancellor, putting him to two or 
three times the former expense. On tne other hand, let the poor in- 
ventor be opposed ,by some polising p of a score of 
patents, on the ground of possible interference with some patent he 
is possessed of, and the inventor may find, after encountering the 
expense and difficulty of meeting the opposition, that although he 
may have the opinions of the majority of scientific and practical 
men in favour of his being a distinct invention, the Attorney or 
Solicitor-General may decide the matter against him; and in that 
case he will not be allowed to appeal to the Lord Chancellor, and 
cannot have the decision revised or reviewed in any way (the 
Attorney or Solicitor-General being im such a case practically re- 
sponsible to no one), although his opponent, as will be gathered from 
what was before stated, could have opposed him again if unsuc- 
cessful. A case of this sort came under my own observation re- 
cently, and as it is somewhat peculiar I hope to give you further 
particulars hereafter. 
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INSTITUTION OF CIVIL ENGINEERS. 
April 24th, 1860. 
GrorcE P. Bipper, Esq., President, in the Chair. 


THE paper read was, “ Account of the Works recently constructed 
upon the River Severn, at the Upper Lode, near Tewkesbury,” by 
Mr. E. Leader Williams, M.1.C.E. 

The whole of the works constructed, during the past fifteen 

years, for the improvement of the navigation of the river Severn, 

tween Stourport and Gloucester, were projected in 1841 by 
Sir William Cubitt. There had already been laid before the insti- 
tution communications descriptive of the mode of blasting the red 
sandstone and marl rocks under water, “ Min. of Proc. Inst. C.E.,” 
vol. iv., p. 361, and an account of the works between Stourport and 
Diglis, “‘ Min. of Proc. Inst. C.E.,” vol. v., p. 340. It was only 
necessary, therefore, to state, in reference to those works, that the 
result of the ‘experiment forced by Parliament upon the promoters, 
to attempt to improve the navigation between Diglis and Ryall by 
dredging, instead by the construction of a lock and weir at the 
latter place, as proposed, was that, after having kept four steam 
dredging machines constantly at work for upwards of two years, and 
having removed upwards of one million tons of marl, gravel, &c., it 
was found, that the level of low water upon the lower cill of Diglis 
lock was depressed 3 ft., and that the required navigable depth could 
not be maintained. 

Application was consequently again made to Parliament, for 
permission to my out the works according to the original plan; 
but to meet the local requirements of the town of Tewkesbury, 
the site of the projected works was removed from Ryall, four miles 
above that town, to the Upper Lode, half a mile below it. After 
a contest in Parliament of five years’ duration, the requisite powers 
were obtained; but, owing to the unfavourable state of the money 
market at the time (1852), the works were not commenced until the 
autumn of 1856. 

As the channel of the Severn at the Upper Lode formed an acute 
angle, changing from NW. to SSE., it was determined to construct 
the proposed works in new channels, describing easy curves. In 
order to allow of the passage of a steam-tug and an accompanying 
fleet of vessels at one “locking,” a basin, or second chamber, was 
added to the lock proper. This was entered by a pair of gates, and 
the bottom of both lock and basin being uniform throughout, the 
two together could be worked as one large lock-chamber, 276 ft. in 
length, and capable of containing, besides the steam-tug, six Severn 
trows, each of 100 tons burthen. 

The depth of excavation required for the lock-pit was 35 ft., and 
here some difficulty arose, as was anticipated. Beneath 2 ft. of loam 
and 16 ft. of sound red brick-clay, there occurred 14 ft. of 
imperfect blue lias clay, intermixed with black mud and decayed 
vegetable matter, in which strong springs of water were met with, 
and then 4 ft of compact blue lias clay, overlaying a thick bed of 
water-bearing gravel. When the sound upper crust was removed, 
the semi-fluid mass began to rise in the pit, letting down the clay 
on each side, and breaking up the whole of the surface. At first 
it was suggested that the water should be drained ot, but the 
proximity of the river, which surrounded the works on three sides, 
left little to be hoped for from such an attempt. Relief was 
therefore sought in another, and, as experience proved, the right 
direction. Pits were sunk in the line of the east wing wall of the 
lock forebay, the sides and ends being planked with half timbers, well 
strutted. As soon as the sound clay was reached, the pits were tilled 
with concrete. The distance between these pits was 20 ft., and 
the intermediate soil was allowed to remain, until the concrete in 
the adjacent pits was consolidated, when these spaces were also tilled 
with concrete. Thus, the whole of the wall foundations, composed of 
concrete, 12 ft. in width, and 14 ft. in depth, were got in. It was 
expected that this mass would, by its gravity, resist the pressure of 
the soft soil at the back, especially as the materials between the two 
lines of concrete had not been removed. But as the concrete walls 
were forced bodily inwards, 18 in. on each side, strutting timbers 
were introduced to prevent further movement; whilst an inverted 
arch of concrete, 6 ft. thick at the crown, was gradually carried 
through the whole length of the work, upon a similar plan to that 
adopted in the case of the foundations of the side walls. As the 
timber struts did not seem to be sufficient to prevent the inward 
movement of the sides during the formation of the inverted arch, 
counterforts of concrete 10 ft. square, and carried 2 ft. below the 
bottom of the side-wall foundations, were introduced at every 12 ft. 
apart. The concrete foundations thus completed contained upwards 
of 7,500 cubic yards. 

The materials used in the construction of the lock chamber, invert, 
wing walls, walls of the basin, and lock gates were then described. 
It appeared that the gates, which were 33 ft. high by 20} ft. wide, 
were carried upon an iron pivot, with a hemispherica steel top, and 
were worked by one man with comparative ease. 

The weir was 500 ft. long, 40 ft. wide, and 6 ft. high. The apron, 
which was formed of rubble limestone, the face being pitched, had 
an inclination of 5 to 1, down to the lower cill, beyond which a 
horizontal stone sheeting extended to the width of 10 ft., for pro- 
tecting the lower row of sheet piles. The section of the back pitch- 
ing was a parabolic curve, which was continued over the cap cill, 
experiments having proved that this form facilitated the discharge 
of the water, instead of causing an upheaving of its surface at the 
line of contact which was common to other forms. The heavy 
freshes, to which the Severn was subject, were discharged by the 
weir with such rapidity as to fill the channel of the river below it 
five times as fast as that above it, until the surface formed one un- 
broken plane, by the weir being thrown out of operation. 

The old channel of the river was dammed up by forming a jetty 
of fascines from each bank; every course of fascines being covered 
and weighted with stitt clay, well trodden into the thorns. Ulti- 
mately the dam was increased to a width of 130 ft., the towing-path 
being carried over it. 

The estimated cost of the works was £35,000; and, although the 
contingencies were unusually heavy, this amount had not been ex- 
ceeded. 

The tugs used upon the river were 93 ft. long by 19} ft. wide. 
They were propelled by paddle-wheels, worked by side-lever con- 
densing engines, having cylinders 30 in. diameter and 4 ft. stroke. 
One of these boats sometimes hauled up, from Gloucester to Wor- 
cester, against the stream, at three miles an hour, twelve loaded 
Severn vessels, making a dead weight of upwards of 700 tons. 





Tue Last Cruisk oF THE Royat Yacut.—Extract of a letter :— 
“It was a good trial, sure enough; and since ships sailed on the 
sea I suppose none ever went so fast, till we broke down in the 
middle of the Bay of Biscay. We visited Gibraltar, Cadiz, Seville, 
Lisbon, Vigo, and Ferrol, and were back to England again in 
14 davs, and should have been in 12 but for the accident. 
ran out to Gibraltar in three days and eight hours from Portland, 
averaging about 13} knots all the way. Coming home we went 
into all those places, spent a day, sometimes but a few hours, in 
each, and were crossing the Bay again, when, about midday on 
Monday last, 190 miles from Ushant, and about 400 from Ports- 
mouth, a heavy rattling noise was heard, and all went on deck, and 
found the great shaft or axle to the port-paddle broken in halves ; 
and there we were, helpless for a time. With a smart captain, and 
the aid of a gallant crew of engineers, stokers, &c., in six hours the 
shaft was secured to prevent it falling bodily into the sea, and 
thereby not only losing the wheel, but of course causing the ship 
to list over considerably on one side. No sooner was all secured 
than it began to blow heavily from the eastward. With but one 
wing left, it was deemed prudent to paddle cautiously, and put her 
head to the sea; even then she steamed four knots an hour all that 
night and next day, and shipped very little water. The wind 


freshened at night otf Ushant, with a very heavy cross sea, and still | 


she struggled gallantly on in the teeth of it. As we entered the 
Channel, and she had help under her lee if necessary, she was made 
to go 7, 8, and, finally, 9} knots with her one wheel. 


We | 





SOCIETY OF ARTS. 
Wednesday, April 18th, 1860. 


Tuomas Winkworth, Fsq., Vice-President of the Society, 
in the Chair. 


ON PAPER MATERIAL, 
By Rosert H. Cottyer, M.D. 


THE subject of paper material is now occupying the especial atten- 
tion of civilised Europe and America, in reference to the supposed 
deficiency of meeting the increased demand for paper, consequent 
upon the progress of education among the people, and the use of this 
material in various branches of industry, for paper is now the great 
necessity of this comparatively intellectual age. Hitherto rags have 
been the great staple on which paper-makers have depended, and 
not without reason, for on the large scale, when hundreds of 
thousands of tons had to be produced, where could they expect to 
find a material so fitted, by its very nature, for their purposes, as 
the worn-out cotton and linen used in clothing ? 

The very wear-and-tear to which rags have been subjected renders 
them, as it were, particularly adapted for the purpose of the paper- 
maker; the treatment for their conversion into paper stufls is so 
simple, requiring the use of but a small quantity of chemical agents, 
that it is not surprising that the manufacturer should be so tenacious 
of what he deems his rights, and so sensitive to any supposed 
infringements of them. 1 am now of course referring to the best 
white rags. When, however, those of an inferior or second quality, 
or coloured rags, are used, they require much time in order to fit 
them for conversion into good white paper. 

It must be remembered that the rags, as they are collected, are of 
all qualities—some new, some half-worn, while others are so injured 
by wear or other causes as to be merely “shreds and tatters.” ‘These 
have to be separated, as the treatment which would bring the one 
into a proper state would utterly destroy the other. ‘Chey are also 
sorted according to their qualities—cotton from linen, hemp from 
flax, &c. Then there is the collecting, the sifting, the picking out 
of extraneous matters, so that even with rags a great expenditure 
of time and labour is required. 

The materials are next subjected to long boiling in caustic liquor, 
in order to remove grease, dirt, and other foreign substances. 
This operation is most imperfectly performed, as I shall have occa- 
sion to show in a subsequent portion of these remarks, 

The loss, in one way and another, before the best rags are con- 
verted into paper, is over 30 per cent. With those of coarser quali- 
ties it is sometimes as high as 50 per cent. This is an important 
fact, when taken in connection with raw materials. 

The rags, when boiled, are washed for from two to five hours, 
according to their condition and quality. ‘They are afterwards 
bleached, and cut into short lengths by the beating engine, which 
machine is intended to rub out the tibre, a duty which it but imper- 
fectly performs. The paper maker is obliged to be very cautious, 
and not carry this operation of pulping too far, otherwise the paper 
would be “ short,” and lack strength. 





1 do not profess to be a practical paper-maker, and therefore any 
error | may make in points of mere detail will, I doubt not, be readily 
excused. My object is with principles, and here I am prepared to 
speak with confidence. 

I feel certain that rags are the most expensive material that can 
be used, nor can they produce paper equal in strength and durability 
to raw materials, when these are treated judiciously. 

I have a friend in the United States who is now manufacturing 
some thirty tons of paper each week, the ingredient being principally 
wheat straw. ‘The process consists in boiling it, under a pressure of 
200 1b. to the square inch, in a large spherical boiler of 14 ft. in dia- 
meter. In this vessel he acts on some 10,000]b. of straw at one 
operation; it requires some four to tive hours to get the whole to 
the heat of 320 deg: Fah., which he continues for some twenty-four 
hours. He then removes the man-hole of the boiler and injects cold 
water, so as to be able to remove the material which is by this time 
compacted into a large glutinous mass, raw materials having a 
tendency to this agglutination when boiled in bulk. The object of 
these operations is to get rid of the silica and gluten. As a like 
process is used in England by other paper manufacturers, possibly 
with some modifications, my description will equally answer for 
other cases. High-pressure boiling involves a great sacrifice of fuel, 
nor is the object attained, for though the steam in the boiler acquires 
a very high temperature, the liquor itself is much lower. 

Now, 1 ask any one who has seen these operations, can the alkaline 
liquor or the heat permeate a mass of material so matted and packed 
together? It is a well-known fact that this treatment is so unequal 
in its etlects, that one batch or boil may turn out far better than the 
next, and also that those portions which come readily in contact with 
the alkaline liquor are sufliciently prepared, while those in the interior 
may be hardly acted on at all. The same objection exists in boiling 
rags. A paper-maker of forty years’ experience told me the other 
day that frequently one portion of the rags was cooked when the 
rest was nearly in the same state as when first put into the boiler. 
This is particularly the case when over half a ton is boiled ata 
time, This statement has been corroborated by several of the most 
prominent makers, with whom I have lately been thrown into 
contact. 

Surely, then, if rags, which are free from those glutinous and 
gummy matters which invariably accompany raw materials, are 
subject to this difficulty of imperfect boiling when acted on in 
quantity, how much more must this be the case with the raw 
material ! 

It is true that various contrivances have been adopted for obviating 
these inconveniences. Some have revolving boilers; others cause 
the apparatus to perform a semi-revolution, but no practical advan- 
tage is obtained. I now refer to raw substances, for with rags, in 
consequence of their freedom from gummy and glutinous matter, the 
revolving boiler saves both alkali and time, and ensures more 
uniform results. . - 

I now come, gentlemen, to that portion of my remarks in which I 
shall have to treat of processes which profess toremove all the obstacles 
attendant on the use of raw substances. I will show that what now 
requires from eight to fourteen hours to accomplish can be eflected 
in two, and that what now takes from two to three days may be per- 
fectly well managed in six hours. Such a revolution in the prepa- 
ration of paper material I did not in the least anticipate when I 
commenced my experiments five years since. If my observations do 
not appeal to your judgment as being based on correct chemical and 
mechanical principles, 1 must not expect to receive your assent or 
approbation. But I have done more than theorise on the matter, 
having erected machinery in my garden on a scale of sufficient 
magnitude to prove the process capable of being carried to any re- 
quired extent. I should be happy to be visited by any of my 
audience or their friends, when I think it will be in my power to 
convince them that paper of every quality can be made quite inde- 
pendently of rags, at less than half the cost: of this fact 1 am 
certain. My process consists, first, in passing the straw or other 
material between two rollers, running at different speeds: this 
produces a trituratory action, which, in the case of straw, rubs 
out the knots and ears; these have always formed an insuper- 
able obstacle in the case of straw, producing specks in the 
paper; the knot in particular is most diflicult to bleach. So 
also is the ear. I am aware that those who make straw paper 
attempt to get rid of these by cutting the material into short 
lengths and winnowing them out, but it can easily be imagined how 
imperfectly this process must effect the object in view. — The rollers 
also prepare the straw by opening it out into a partially fibrous state, | 
so that it occupies only half the space it would take up in its natural | 
condition, and besides the alkali has a more ready access to the fibre. 
in this condition it is packed in sieved trays, about one foot and | 
a-half in depth; these are placed in an apparatus to be operated on | 
in detail. ‘That is, each layer is supplied independently with a cur- | 
rent of steam and alkaline liquors. : : 

In lieu of filling, for instance, with alkaline liquor a vessel of 
8 X 8 ft., having a capacity of about 400 square feet, or 2,500 gallons, 








I only employ 500 gallons, of a strength of two degrees, or about 
three ounces of caustic alkali to the gallon—in fine, not over 1 ewt. 
of soda or potass to the ton of straw, whereas, at present, few makers 
use less than from 4} ewt. to 5 ewt. This is effected by using a 
reservoir at or near the bottom of the apparatus or vessel in which 
the materials are treated. From this reservoir the alkaline liquor is 
pumped to one above, from which the distribution takes place uni- 
formly toeach layer or stratum to be acted-on. When perfectly 
saturated, the superheated steam acts under each stratum by an inde- 
pendent supply. The excess of alkaline liquor falls over the sides of 
the tray down to the bottom of the apparatus. In this manner a 
system of percolation and circulation is kept up for forty minutes to 
one hour, when the spent liquor is drawn off, and the reservoir is 
relilled with fresh liquor, for it must be borne in mind that by this 
time the alkali, though not chemically neutralised, has lost the power 
of acting on the silica. I could enlarge, if time permitted, on this 
topic, as illustrating one of the principal causes of failure in the 
modes now in use 

The escape-steam is not lost, for it enters tanks in which the 
alkaline liquor or water for washing is first boiled, for it is most im- 
portant in the treatment of raw material, that cold should not be 
brought in contact with it until the operation is complete, so far as 
the removal of gluten and silica is concerned. The paper now sup- 
posed to be made of straw, which in most cases is a mixture of 
cotton rags, is condemned as being brittle, harsh, and having an un- 
pleasant rattle. These faults arise from the silex being only partially 
removed ; this circumstance has caused a great prejudice against 
those papers. 

When the alkaline liquor has been drawn off, after one hour and 
a-half’s treatment, the material is next washed, without removing 
it from the apparatus. This is effected by turning certain cocks 
which communicate with the lower reservoir, and admit the hot 
water. The straw is agitated by a simple contrivance, which causes 
every part to be repeatedly turned over. ‘This washing process takes 
from thirty to forty minutes; this is determined by the escape-water 
running clear. The analogous operation occupies several hours at 
present, and is, after all, but imperfectly performed. 

The fibre is now clean, but, to ensure a certain result, I fill the 
reservoir with cold water, slightly,acidulated with hydrochloric acid, 
the cover of the apparatus having been previously removed. This 
cold solution is now mixed thoroughly with the material for about 
ten minutes; it is then washed away with extra cold water. 

1 now come to that portion of my invention which is attended 
with the greatest economy of bleaching material. 

The solution of chloride of lime is completely mixed and in- 
corporated with the straw, after which the superheated steam is let 
in at a pressure of from 30 to 40 1b. It permeates the whole mass 
under treatment, the agitators being kept at work the same time. 

The bleaching is effected at once, and more perfectly than if the 
material remained in a solution of chlorine for a whole day. 

This is easily understood, when the process or chemical change is 
analysed. It seems the chlorine combines with the hydrogen of the 
water, forming hydrochloric acid, while the oxygen attacks the 
vegetable fibre. The principal obstacle has been the deposit of the 
lime on the surface of the ubre, preventing in a great degree the 
further action of the bleaching process. By the employment of 
great heat, suddenly applied in the manner I have patented, the best 
and most uniform results may be relied on. 

Instead of washing out the acid formed, I prefer neutralising it 
by the addition of chalk or other substances, extensively used to 
give weight and opacity to the paper. 

The pulping operation is now to be performed. I would here state 
that for this purpose the present appliances are most rude and 
ineflicient, there being no uniformity of result; some portions are 
thoroughly reduced, while others are hardly touched. Too much 
importance cannot be placed on this particular part of the process 
of preparing materials for the paper machine, 1 propose using an 
apparatus which rubs rather than cuts, so that with raw tibres, which 
are tender in the humid state, the greatest length is obtained. This 
object it is impossible to attain with the beating engine now in use. 

It is not a little surprising that in the manufacture of paper alone, 
no marked improvement has taken place for the last fifty years. I 
refer particularly to the correct chemical treatment of the material 
used. ‘True it is, that nearly every substance has been tried—their 
enumeration would include nearly every tree, shrub, plant, grass— 
even stone—and many animal products. In fine, there is no want 
of paper stufl—it abounds everywhere; but the great and only 
difficulty has been the want of a treatment which would convert it, 
economically and expeditiously, into that state which will uniformly 
ensure to the manufacturer a good strong paper, meeting all the 
various requirements, from the finest writing to the commonest 
packing. 

Among the old worn materials, bagging and sail-cloth take the 
most prominent place. It is these, with the waste from the cotton 
mills, that constitute the paper on which the leading journals of the 
country are printed. 

1 have for some years endeavoured to introduce a material—though 
not in itself new, still, under the conditions claimed, entirely so, as 
forming a cohesive ingredient, which, combined with the fibre from 
other materials, would form the strongest paper. The mere felting 
or interlacing of fibrous substances will not, without the aid of other 
materials—as vegetable and animal size—produce strong paper. 

For this purpose, the residue of the beet-root, when not pressed in 
the raw state, but macerated, in order to extract the saccharine 
matter, forms one of the best and most available materials, as it not 
only forms a component part of the paper itself, but carries sizing 
with it, and imparts a beautiful vellumy feel and ivory sugface, not 
to be obtained except by passing paper several times between glazing 
rollers, and afterwards submitting it to great pressure between 
plates or sheets of metal; this is called “plating.” The residue of 
the beet-root can be obtained in large quantities, at a low price. It 
also possesses the advantage of not losing over 10 per cent. in the 
conversion into pulp. My beet-root patents are in the hands of 
Messrs. Grosvenor, Chater, and Co., who have a large stock of the 
prepared material on hand. With this, as with other raw material, 
it would be absolutely fruitless to attempt treating it in the ordinary 
mode adopted for the conversion of rags. In fine, each substance 
will demand a moditied form of preparation, in accordance with its 
properties. , 

I must, in justice to myself, state, that it was only late on Monday 
last that the Secretary apprised me of Dr. Forbes Watson's illness, 
and inability to read his paper “On Indian Fibres,” adverti-ed for 
this evening ; therefore any deficiences which may exist in this 
sketch of « Paper Material,” must be attributed to this cause—that 
of being comparatively unprepared. On some future occasion I hope 
to have the pleasure of addressing you on some other subject. 





CommercitAL Restrictions in America—Advices from the 
United States refer to a most extraordinary law which prevails in 
the south against commercial travellers, and with which it is essen- 
tial English firms should be acquainted. Any traveller venturing 
to sell or to make contracts from sample must take out a licence 
costing £6, and not merely obtain the recommendation of two 
citizens, but also give bonds to the amount of £600 that he “ will 
not interfere in the institutions of the State.” This is according to 
the statutes of South Carolina, and analogous prohibitions prevail 
generally in the slave States. The penalty for infringement is a 
tine of £400, or six months’ imprisonment. It is strictly enforced, 
and any commercial agent, either from the north or from foreign 
countries, immediately tinds himself exposed to a hostile supervision 
which renders business impracticable. The mention of the fact, 
apart from the trouble it may save to merchants or manufacturers 
sending agents to America, will be useful as a further illustration 
of the ignorance of orators accustomed at large meetings in manu- 
facturing towns to assure our operative classes that the other side 
of the Atlantic is the only region to which they must look for the 
independence of labour and the absence of narrow and depressing 


| restrictions. 
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SAVING LIFE FROM SHIPWRECK. 


A Morr unpretending. but, at the same time, a more interesting 
document than the report of the National Lifeboat Institution is 
rarely issued from the press. The novel reader may perhaps fail to 
find ‘excitement in it; the man of business may not see in it the 
details of commercial information which go to make up his “ whole 
duty of man;” but a few moments’ consideration will show either 
of hese gentlemen how readily they may precure in it either one or 
other requisite of their daily existence. The report of the Life- 
boat Institution forms, in fact, a sort of neutral territory where 
business and romance may meet without endangering each other's 
safety. It is a border ground where commercial life, under one of 
its most terribly necessitous conditions, comes face to face with all 
that is romantic, heroic, and chivalrous, and where it separates 
itself for the time from the dry detai!s of counter and counting-house 
life, as far as is a gallant vessel in distress from the warehouse 
keeper who stocked her cabins with beef and pickles, sugar and 
biscuit. The business part of the arrangement, indeed, scarcely 
appears in the report of the Lifeboat Institution, but it leaves its 
traces very strongly imprinted there. It only goes as far as 
“ pleasant weather” carries the deeply and richly laden vessel. When 
the gale blows and the murky and black-looking cl uds are gathering 
round the ill-fated ship, when even amidst the thunder of the wind 
the angry dash of the breakers is heard on the lee shore, when the 
hapless crew look with de pairing eyes on the sky, the land, and the 
water, then it is that business, which, as Young says of sleep, “her 
ready homage pays where fortune smiles.” deserts the luckless 
mariners, and leaves them to the fortune of some daring adven- 
turer's aid. It is here that the Royal National Lifeboat Insti ution 
steps in with what may be called, without exaggeration, its 
redeeming hand, and nothing more beautifully illustrates the 
beneticent nature of its s rvices than the simple record of the trans- 
actions recorded in the report tor 1859. It is a long list of noble 
services from January Ist to December 30th, and a few of them 
will be enough to show what strong claims the institution has on 
the public gratiiude, tere is April 15, Goodwin Sands—terrible 
name of ul omen to suilos—wind W.N.W, sloop Liberal, of 
Wisbeach, one man save! us the almer lifeboat. September 17 
and 18, Misner Haven, wind N. and W., stron s gale, brig Lucinde, 
of Memel. eleven men saved )y the Southwold lifeboat. February 28, 
Jack's Hole Bank—a cogvomen fearfully suggestive of danger— 
brig Louise, of Genoa suip assisted by the crew of the Padstow 
lifeboat. March 8, Doom Bar Sands another hideously suggestive 
desiznation—brig Gonsalve, of Na tes, seven men saved by the 
Padstow lifeboat. November 1, Holm Sands, wind S., heavy gale, 
steamer Shamrock, of Dublin, fourteen men saved by the Lowestoft 
lifeboat. November 2, Whitburn, blowing a hurricane, schooner 
Anton, of Denmark, six men saved by the Whitburn lifeboat. 
November 26, Redcar, wind S.E., heavy gale, brig Fortuna, of 
Memel, eleven men saved by the Redcar lifeboat. December 30, 
Barmouth, wind from the S.W., blowing a gale, ship Britannia, of 
Bath, United States, fourteen men saved by the Barmouth lifebc at. 
December 21, Lytham, weather stormy, the brigantine Hannah 
Jane, of London, seven men saved by the Lytham lifeboat; and so 
the record goes on through a long page, enumerating services of the 
most humane and sterling character, in words and figures as simple 
as an ordinary entry in a merchant’s ledger, 

We huve said sufficient to show the inestimable public value of 
an association like that of the National Lifeboat Institution ; but 
how much more might be said of the services it has rendered to 
what may be called the private and hidden circles of our life. Run- 
ning the eye down the list of vessels to which the boats of the asso- 
ciation have paid a visit, when the wind was blowing “ great guns 
and small arms,” we have, of course, the most liberal supply from 
our own islands. The Betsys, Johns, Georges, and Marys, are un- 
mistakeably attached to the north-east coast. ‘The simple maritime 
nomenclature of Shields and Sunderland is almost contined to the 
family circle, and a favourite son, or a brother, or a wife, or some 
one * nearer and dearer,” is generally the godfather or godmother of 
the first venture of the small shipowner. But every little port and 
every large harbour in the island have representatives in the National 
Lifeboat Institution list, and from thence the area of services ren- 
dered extends to natives of France, Spain, Genoa, Norway, Prussia, 
United States, Sweden, Denmark, the whole maritime world in fact, 
for misfortune and loss are just as catholic in their visitations as are 
the services of the lifeboats on our coast. Now, looking at the use 
of the association in this light, it is the distributor of an amount of 
happiness almost inosivulalle. The painful picture drawn by Camp- 
bell, in his “ Pleasures of Hope,” of the mariner’s wife watching 
for the barque that “never shall return,” is but a copy of an 
agonising reality in the life of those connected with sailors. How 
many families have the Liteboat Institution saved from such a 
terrible fate! Here is the romance—not the dead fictitious thing 
we rev'd of in love stories, but the living, active, romance which makes 
life beausiiul, and which really surrounds the Lifeboat Institution 
with a halo of renown. All the thrilling narratives that have been 
written for a century are sketchy and feeble before the reality of a 
liveboat adventure. Ten or a dozen, or it may be twenty, thirty, or 





forty men are hanging on to the shrouds oi a shipwrecked vessel, as | 


powerless to help themselves as is the vessel which gives them a 
momentary resting-place Death is literally h nging over them, 
with his ungers outstretched to pull them into his ravenous maw ; 
and the only human means to save them is the agency of a lifeboat. 


Each one of those poor fellows, who were one moment dead, and in | 


another restored to life, was, to use the expressive phrase of the old 
Scotcl! wife, “somebody's bairn;” and how many vhankful hearts 
must their redemption from a watery grave create! This is no 
single example either: it occurs day by day, in the winter season, 
round our coasts; it is miserably frequent during the recurrence of 
the equinoctial gales; and the chances in every seaman’s life are 
about equal whether be will be wrecked or not. ‘his is the fate, the 
destiny of a sailor, and no mechanical ingenuity will ever wholly 
obviate it’ We may hope to relieve the death list considerably ; 
this is, indeed, the object of the National Lifeboat Institution; but 
we can never calculate, on this side of the pro shetic change when 
“there shall be no more sea,” on the abolition of shipwrecks and the 
total abrogation of human misery by losses and disasters on the ocean. 
The moral of our story is, of course, that the National Lifeboat 
Institution is one of the most worthy of our national associations. 
We have essayed to point out the muniticent labour which he insti- 
tution is engaged in, and we may ask the public who agree with us 
in our views, in seamen’s phrase, to “lend a hand” in extending 
the bountiful work of this society. There is a general indifference, 
or perhaps it would be more correct to say, a want of knowledge in 
inland places of the necessities of such an institution as this one we 
now recommend, People generally only know the dangers of a sea 
man's lite when some great calamity like that of the loss of the 
Royal Charter comes before them. They do not think of the hun- 
dreds of cases occurring every year, where one, or two, or three, or 
more seamen drop ata time into a watery grave, and where the 
annual aggregate number of such losses dwarfs even the enormous 
destruction of the Royal Charter. Last year, for instance, the losses 
by shipwreck on our coast amounted to 1,646 lives. Of persons 
saved, there were 2,332, making together in the course of one year 
close upon 4,000 people who were exposed to the miseries of ship- 
wreck ou the shores of the British isles. Since 1824. the Lifeboat 
Institution has been instrumental in aiding to save 11,401 persons, 
and we see at a glance what a large share the working of the Insti- 
tution has in our national comfort. At a moderate computation the 
number of the lost will be about three-fourths of those saved; 
another very powerful reason why the society should receive public 
assistance. But the last, and perhaps the most powerful, claim which 
the society has upon the public at this moment, is, that its liabili- 
ities for lif. boat establishments amount to nearly £4,000. We 
cannot say, indeed, that the work of the institution is one of pounds, 
shillings, and pence, It is too grand and too noble to be mixed up 
with a pecuniary motive; but it is true, nevertheless, that it cannot 
be carried on without aid from the beneticent and thoughtful. 








There are scores of places where a lifeboat might be advantageously 
placed; but this cannot be done without money. There is continual 
improvement, repair, and care needed in the boats which the asso- 
ciation have at present; but this cannot be done without money 
either. The men who are engaged in the lifeboat service are, no 
doubt, as brave and devoted as men can be; but it is not fitting that 
these men should risk their lives, expose themselves to danger, 
hardship, and inconvenience, without fee or reward. All these are 
matters which the institution has to provide for, and the only means 
by which they can provide for them are the generosity and bene- 
volence of Englishmen. An appeal to the country;is not, indeed, 
required; it only needs that the merits and necessities of this insti- 
tution should be brought before the public, and not a single wealthy 
man, whether he be a shipowner, manufacturer, agriculturist, or 
merchant, but would, we are assured, cheerfully contribute his mite 
in such a cause.— Manchester Examiner and Times, April 20, 1860. 

We may add that contributions in aid of the funds of the National 
Lifeboat Institution are received by all the bankers in this town, 
and by its secretary, Mr. Richard Lewis, John-street, Adelphi, 
London, 





Tue Day Maiv To France.—On the Ist of May next and 
thenceforward the day mail to France will be despatched from the 
London Bri ge station at 6.55 a.m., instead of 1.30 p.m., as at 
present. and it will arrive in Paris in time for the letters addressed 
to that city to be delivered the same evening, and for the corre- 
spondence for places beyond Paris to be forwarded by the night 
mails. A corresponding alteration will be made in the arrangement 
for despatching the day mail from Paris, and this mail will be due 
in time for paid letters to be delivered in London the same evening, 
and for both paid ana unpaid letters to be forwarded to the country 
by the night mails. 

A Japanese STEAMER AND JAPANESE ENGINEERS.—On the 18th 
March, the people of San Francisco (California) were informed that 
a snug, neat craft was steaming through the Golden Gate and up the 
harbour, bearing at her mizzen a white flag with a red ball in the 
centre, and at her maina white lozenge ground in a circle of red. 
As the steamer came to an anchor the news flew about town that she 
was a Japanese corvette, the Candinmarruh, a three-year-old Dutch- 
built vessel, from a land that never sent a craft abroad before, 
having on board an Admiral with an outrageous name, a full com- 
vlement of officers and seventy men; also Lieutenant Brooke and 
Mr. Keno \arti-t), and nine of the crew of the litle U.S. schooner 
Fennimore Cooper, that was wrecked some months ago on the 
Japan coast. ‘The object of this unheralded visit was to announce 
the approach, and, on their arrival, to return with tidings of the 
safe'y of the grand Embassy which had been sent by the steamer 
Powhatan from the Japanese Government to that of the United 
States. The correspondent of the Mew York Times says of this 
visit, * That the Candinmarruh was sent ahead because Lieutenant 
Brooke was there to pilot her over and to ensure a gracious reception 
of her representative oflicers and crew. <A visit on board was like 
a trip to Kanagawa. The admiral, Kemauratonokame—who, by 
the way, is no sailor, but a provincial governor, of the rank of 
Commodore, and was selected for this mission that our high and 
mighty men-of-war might feel that they talked with their equals 
when they met him—sat on the floor of his cabin as we entered, en- 
joying the attentions of a hair-dresser. The captain (Katsintarroh) 
was in but poor health. He talks English intelligibly, and has the 
reputation, at home, of being a great astronomer. ‘The ofticers all wore 
two swords, of polished steel, with milk-white, shark-skin covered 
handles. Except for their elaborately dressed hair, and their embroi- 
dered sandals, in their urdress they looked not very unlike the uni- 
formed officers of our navy. The marines were clothed in dark blue 
frocks ; each with his rank and thestyle of his service writtenon a patch 
between his shoulders, and in blue flowing trowsers. The sailors 
looked much like Chinamen, but all were cleanly, active, curious, 
and polite. To the Americans on board, the after cabin and servants 
in abundance had been surrendered on the voyage, which was thirty- 
seven days long, and to the American sailors, who had helped work 
the ship, the admiral came down liberally with the coins, as a 
yresent, on leaving. ‘There were no idols on board, of course, no 

ints toward any religious faith, though prayers in the forecastle, 
our people say, they had often heard. Chairs and tables were no 
part of the furniture. They fed on cured tish, rice, vegetables, and 
tea. The chop-sticks stood instead of knives and forks, Some of 
the officers came on shore under guidance of Lieutenant Brooke, on 
Saturday night, eat a Christian dinner at a hotel, and experienced 
the luxury of ice-creams. When invited to a bath, they declined, 
on the ground that the admiral must precede them in any such 
privilege. Next day was Sunday. Our city officials knew scarcely 
what to do. If they invited the distinguished Pagans to church, it 
might alarm their sensitiveness, for they have had a national 
experience of Jesuits ; if they ignored all church going, it would 
scarcely be the thing for a Christian city’s fathers. At last, four of 
the supervisors, headed by their president, Teschemaker (we 
have no mayor, you know.) were rowed off to the corvette 
—were announced as of rank enough to talk familiarly with even 
the admiral, were graciously saluted, and then invited the strangers 
to see the city under their escort. The admiral agreed, but it took 
half an hour to manage the order of the going. The admiral 
propose to take his own boat and certain of his men: he invited 
Teschemaker to ride with him, but would not hear of the pro- 
position that ‘his men’ should go too. Lieutenant Brooke had a 
hard job of it to convince his honour that Teschemaker was no 
better than ‘his men,’ to wit, the other supervisors. Finally, the 
admiral and the president were rowed off together, and ‘the men * 
of the two oflicials dispatched in another boat. On landing, our 
president politely leaped out ahead, to help the admiral out, and 
had a narrow esca,e of giving otlence by thus taking the pre- 
cedence. The two walked up side by side mutely; the others, in 
careful order of rank—the democratic crowd humouring the strange 
notions of etiquette by opening for the noble gentlemen to pass to 
their carriages. Here another half hour was spent in getting the 
right order of rank. Then up to the international parlours. For- 
tunately our modest little Irish governor, Downey, was in town. 
Hearing what was up, he went over to honour the occasion. Enter- 
ing with a single companion, it took all the faith the strangers could 
command to believe that a little man in a black coat, with no 
retinue, could be a genuine governor. When it was fairly com- 
prehended, and the interpreter had turned certain classical 
Japanese into broken English and sundry Californian executive 
compliments into Japanese, the admiral expressed a desire that 
the governor would order a dry dock prepared to give the 
corvette a thorough overhauling—explaining so clearly that no 
interpreter was needed to render it, that the Yankees should not be 
out of pocket for their courtesy in this business. His excellency, 
with a straight face, signiiied that it should be done as promptly as 
the lumber-schooners now occupying the dry dock could be got 
ready to launch. While these two high grands thus consulted, the 
other ofticials, returning to the carriages, were being conveyed 
through the principal streets, in sight of the couching lions, past 
the churches and hotels, around the plaza, over Rincon-hill, and to 
Steamboat Point. Here is being constructed a magniticent boat for 
the Sacramento route. One glance sutliced for their expression of 
admiration, and then they returned to business. The whole corps of 
foreigners pulled out note-books and pencils, divided in companies, 
cut the boat into sections, and each sketched his share. They made 
measurements, took drafts, copied curves, and did not cease until 
satistied that, putting their work together, they could construct the 
counterpart of the Crysopolis at home. By the way, Mr. Keno 
says the Japanese, in coming over, showed themselves expert in 
every department of engineering, but not extraordinary as sailors. 
It was not until they had been several days at sea that they con- 
sented to divide into watches—it was a new idea to them; but when 
they had tried it a day they seemed to relish it wonderfully. They 
had Dutch chronometers ‘on board, and gave evidence of a Dutch 
education.” 








COMMERCIAL AND MECHANICAL IDEAS. 


THE inquests on defunct ideas now being held in the Committee-room 
of the House of Commons set apart for hearing evidence on packet 
and telegraph contracts, are most interesting subjects, and are 
fruitful sources for reflection to those who recognise the immense 
progress taking place in the art of nautical engineering. We have 
said dead ideas, because once prove the existence of a better, and, 
consequently, a more paying way of managing a steamship concern 
than those alive at present, and all others are, in this progressive 
age, immediately doomed to die off—slowly it may be, but they are 
doomed and dying, and are now emitting fitful gasps as they expire. 
In most large companies at present in existence—in the Great Ship 
Company also—immense weight of vessels and engines had been the 
order of their building day: in the younger and more promising 
breed, fitness and capacity are recognised. To the credit of our 
great companies be it said, however, that they are greedily on the 
look-out for improvements. It is not now the question of how much 
room can be spared for cargo, but how little is necessary for fuel— 
for paying cargoes cannot be carried in vessels built to run against 
time on a mail station, and, should a contract be lost, or opposition 
reduce the figure, these monster engine-cases, as Sir Samuel Cunard 
has said, are only then fit for sinking out at sea—for the running of 
them would then be as paying a concern as investing in a fleet of 
side-lever ruinations. The powerful organisations at present 
in existence have rendered the postal system of England the wonder 
and envy of the whole world; and we agree with Mr. Rowland Hill 
when he says that this company or that company has done the 
duties it stipulated to do in a most creditable and praiseworthy 
manner; and we have a feeling of pride when we hear Cunard say 
that he never lost a letter or the life of a passenger. What we 
want to see, and what we trust we shall live to see, is the arrival at 
manhood of that system of building both boilers and engines, and 
in the working of them, which has been born within the memory of 
a young generation, and is now making rapid strides to accomplish 
work which shall meet the views of a go-a-head commercial com- 
munity, and of a system of government which, year by year, seems 
less inclined to keep up a magnificently ponderous system of naval 
subsidies. Under the system of nautical engineering which sees a 
model in the arrangements within the Great Eastern, and in those 
vessels carrying many hundreds of tons of coal—which recognises 
a necessity for replacing boilers every five or six years—which 
wastes fuel one way and fancies it economises in another by super- 
heating steam saturated through faulty construction of boilers, &e. 
—nothing less than a seven years’ contract and a heavy subsidy 
will ever prove sufficient remuneration for running the mails. ‘lime, 
we cannot but admit, is gained on every route; we have daily 
examples of it; but it is at the expense of cargo space, which loss 
has to be made up in other ways. The Post-otlice authorities are 
alive to the claims which new-born offshoots of science have upon 
them; and we hear of offers being made to the authorities to do 
work in postal communication on new routes which, some few years 
ago, and to some extent even now, would be termed simply’ non- 
sensical. 

No one can deny, who does no more than read the papers, that 
immense steps are being made in the economical working of steam- 
ships. The last one we hear of is that of the Royal Mail steamer 
Tamar, which, through, we believe, a new construction of the steam 
chest, saves 10 tons of coal daily, and, with the fuel actually con- 
sumed, does a great deal more work. We will put down the actual 
saving in the case of the Tamar at 300 tons of cargo space gained 
on the voyage in and out, a saving in fuel, for the same period, 
the equivalent; adding to both the gain in the reduction of tear and 
wear, and in anextra voyage. Shareholders feel and know the dif- 
ference. This is but one instance. In former numbers of our journal 
we have cited others—and we have only to call attention again to the 
patents of Randolph and Elder, of Glasgow, of Mr. Spencer and 
Mr. Rowan, to prove that a new era is inaugurated when, for a vast 
reduction of postal subsidies, an increase of cargo room will afford 
to all companies ample compensation, and even greater profit. Fancy 
a 600-ton ship being driven at 11 knots with a consumption of 
6 tons daily ; but that will soon be done—there is a contract build- 
ing on it now; Mr. Spencer, we believe, has even contracted to 
build a 600-ton vessel or vessels to realise 12 knots an hour on 7 tons 
per diem. 

In addition to his other inventions, Mr. Spencer has given us a 
supplementary boiler for utilising salt water in supplying fresh to 
the working boiler, so as to make up for loss by evaporation there- 
from. By adopting this plan a boiler may be filled with fresh water 
in this country, get up steam for Australia, and arrive there after 
having worked more freely, and without injury to the working 
boiler, and be found still full of fresh water. By an arrangement of 
his condensing apparatus, Mr. Spencer seems also to have carried 
out to perfection that surface condensation which has been a 
desideratum since the day of the great Watt for getting high- 
pressure steam, and which has up till this time failed in practice, 
owing to the ey arrangements in use for accomplishing the 
object. Another little thing—one of those which in the end mount 
up to a large sum—which we notice in Mr. Spencer's arrangement, 
is the disconnecting the feed-pump for the auxiliary boiler from the 
main engines, thus taking a drag from off these, and guaranteeing 
regularity and independence in the feed. 

We have often opened our columns to the subject of superheating 
steam, though we are rather chary as to the predicted results. We 
are more inclined to look upon such as upon make-shifts, even though 
Mr. Wethered (whose letter appeared in our last) claims great things 
from his method of treatment. As we have previously said, we 
look upon it simply as a means of making up for faults elsewhere. 

In conclusion, it cannot be too often repeated that the authorities 
are aware of the things we have noted above; and they will demand 
—they have virtually intimated their intention to demand—a lessen- 
ing of the amount paid for subsidy ; and if it has been proven that 
the whilom popular idea is a dead idea, the sooner it is buried out of 
sight, and the new and promising state of things in the nautical 
engineering world taken by the hand, the sooner will all cause for 
cavil and dissatisfaction disappear, and the safer will be the investment 
in a well and liberally conducted steamship venture. While on the 
subject we cannot but draw attention to the stupidity of the idea 
which seems to possess some minds, that these great companies of 
ours can for ever be altering their engines and boats; the idea is 
simply ridiculous. They might as well throw their capital and con- 
tracts away at once into the sea. Several of those companies have 
shown themselves on the alert to adopt improvements in the new 
vessels built, and have met inventors in a liberal spirit—though not 
all of them; and we hope that, in the race yet to be run, those who 
have carried our mails so successfully and punctually will be found 
toeing the mark which modern science }ias apparently set down for 
attainment by the present generation.—Steam Shipping Chronicle. 








Oysrers FoR France.—The Government steamer, Chamois, 
which arrived last week at Falmouth for the purpose of loading 
oysters for the French estuaries, has taken on board 100 tubs, 
carefully stowed, with which she was expected to start for Brest on 
Tuesday afternoon. Another export, it is said, will be made to 
Marseilles, in the river of which city there are suitable spots for 
deposit and breeding. This act of the Emperor is contrary to the 
French law on the subject, but, if successful, the law may be fairly 
nullitied to the advantage of his subjects. 

Casuaties.—The number of cases which have come to the 
cognizance of the metropolitan police since the Ist of January, 1898, 
up to the present time, of persons who have been run over and killed 
and of persons injured by the same means is 1,561, of whom 104 
were killed, and 1,457 injured. The number of the killed in 1858 
was 45, and of the injured 665; in 1859 51 were killed, and 682 
injured; and in the first two months of the present year 8 were 
killed, and 110 injured. About two-thirds of these cases were not 
witnessed by the police themselves, but the particulars were obtained 
at the time from other persons. In a great number of cases of those 
injured the injuries were slight. 
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THE STEAMSHIP ADRIATIC. 
Tue United States mail steamship Adriatic arrived at Southampton 
on Tuesday evening in ten days from New York. This great vessel 
was built three years ago for the unfortunate Collins Steamship 
Company, in whose service she made one trip each way between 
New York and Liverpool in the autumn of 1857, since when, until 
the 14th inst., she has lain in dock in New York. The Adriatic is, 
next to the Great Eastern, the largest commercial steamship yet 
constructed, and she has excited an interest in America almost 
equal to that of which the Great Eastern has been the subject here. 
In a lengthy notice of the second departure of the vessel from New 
York, the New York Times says :— 

This splendid vessel, not long since the especial pride not only of 
her owners, but of the American people—the embodiment of lines 
and power whereby the rival ships of Europe were to be signally 
beaten as to speed and economy—the vessel whose merits and de- 
merits formed a general subject of discussion, rivalled in interest only 
by the Great Eastern—the vessel which has held in reserve till the 
present moment her best qualities, while the doctors have tampered 
with her baby disorders— whose elegant lines and proportions, 
whose very look of power and ficetness, as she lay at her dock 
biding her time, was the good hope of the sanguine and the 
silent, the rebuke of the critic—no less celebrated a vessel than 
the Adriatic, the fires already kindled in her furnaces, and her 
decks cleared for the peaceful encounter, this day leaves the unfor- 
tunate past behind her, and sets out on the broad Atlantic to vindi- 
cate her powers. Such at least is the popular feeling, on an occasion 
not a little momentous in its reference to the commercial interests 
and marine aspirations of Young America. And to take a very 
practical and unimpassioned view of the case, although iron (not 
cinder and iron) hulls, high steam and surface condensation, have 
recently wrought such splendid results, still they have not all been 
adopted by the particular rivals of the Adriatic, and there are various 
hopeful features in the construction of this vessel, which may yet 
make her to win back the laurels which have been earned by the 
Cunarders. 

Of one thing there is no doubt. The Adriatic is the most com- 
fortable passenger-ship now in service. No other vessel will so 
greatly tempt the Transatlantic traveller, and whatever her economy 
may be, that great element of success, large receipts, may be most 
confidently expected. 

Such is the condition of the Adriatic as far as passengers are 
immediately concerned. Her prospects as an engineering and 
thereby a commercial success may be better understood by reference 
to her engineering description and history, which we briefly append. 

The engines were made at the Novelty Iron Works, and were 
fitted with tapering valves, like the plugs of gas-cocks, but some 
4 ft. in diameter, and hollow. The valve was slightly withdrawn 
to loosen it from its seat, and then revolved sufficiently to give the 
requisite opening; it was then returned to its first position, and 
again moved endwise, or pushed gently back into itsseat. Although 





working well on a small scale, the valves were an entire failure in | 


this case—unequal springing and expansion, and perhaps other 
causes, made them stick in their seat. Heavier valve-motion was 
used, but to no avail, and the whole scheme was abandoned, and the 
ordinary double puppet-valves were, not without difficulty, applied. 

The ship was to have had the surface or fresh-water condenser of 
Mr. Sewell, but Mr. Allen, of the Novelty Works, attempted to 
construct this important feature on his own plans also; and it failed 
like the valves. The ship was long detained during the processes 
of breaking down and doctoring these parts, and some 50,000 dols. 
to 70,000 dols. were expended on them. At length the company 
took the ship out of the hands of the Novelty Works, and gave her 
into the charge of Mr. Collins, who employed Messrs. Dickerson and 
Sickles to attach their valve arrangement or cut-off to the same 
puppet-valves, the plug-valves, as before mentioned, having been 
permanently removed. This cut-off entirely failed, and was re- 
moved. At the same time the patent surface condenser of J. P. 
Pirsson was substituted for Mr. Allen’s, and large air-pumps and 
the necessary fixtures and movables introduced. This condenser, 
with some little new adjustment, remains in the ship. Under the 
direction of Mr. Collins, other parties from the Novelty Works put 
in a third cut-off, and with this the vessel made one voyage to 
Liverpool, in the winter of 1857. But this cut-otl, although not 
giving excessive trouble, was obviously ill-adapted and imperfect, 
as it has been since removed. 

Since the purchase of the Adriatic, during the past winter, by the 
present company, the vessel never having run while in the hands of 
the Pacific Gomer, the valve-gear has again been remodelled and 
simplified, under the direction of Messrs. H. B. Renwick, Miers 
Coryell, and W. C. Everett. The same puppet-valves are used; the 
lifting-rod (one to each valve for raising the valves) is raised by a 
toe on the rock-shaft in the usual manner of American steamboats, 
and caught by a sliding-piece, is withdrawn by canes simply 
arranged, but not readily described without a drawing. ‘The canes 
are worked from the opposite cylinder, and herein lies the novelty 
and simplicity of the motion. As experts will understand, the 
motion furnished by a cylinder at right angles with another, may be 
such that the cut-off may occur early in the stroke, or be continued 
to three-quarters stroke, as is the case in this engine. Another new 
and, probably, important feature, is that the cane worked by the 
opposite cylinder also presses the valve to its seat by a positive 
motion, in case the weight or spring should fail to do so. Therefore 
the valve motion is likely to be regular. The valve is caught by a 
dash-pot, in the usual manner. The valve motion is certainly a 
good one, as to economy, if it works without breaking down, and at 
present its stability seems altogether probable. It may be said that 
the opposite cy:inder motion might have been obtained from eccen- 
trices; but it must be remembered that an eccentric motion on 
oscillating cylinders is not simply applied in any case. In this case 
there was no room for it. If one engine breaks down, varying the 
cut-off will of course be prevented. Fixtures have been provided, so 
that, if the condensers give out, the exbaust-steam can be conveyed 
from the hot well to the ventilators of the “stoke-holes,” and 
escape into the air above deck. Stopping and reversing the engines 
is done by a double link-motion, which is positive, unlike the un- 
hooking arrangements of ordinary steamboats. The link is moved 
by a steam piston, of 24 in. diameter, the motion of which is regu- 
ated by another piston in a water cylinder, in which the water 
passes from one end to the other through a cock, which regulates its 
velocity, and thereby the velocity of the steam piston. Thus the 
engines are readily handled. 

On the trip of ‘the vessel to England, the main journals became 
badly cut. New and longer journal boxes (“ brasses”) have been 
put in, to give more bearing. There may still be cutting of the 
bearings, and consequent detention. Other alterations have been 
made to facilitate working the engines. All this work was done at 
the Novelty fron Works, under the direction of Mr. Everett. 

On the 21st of February the Adriatic was taken to sea, and during 
three days of very heavy weather her engines were tested in every 
possible way, and the alterations proved to be highly successful. ~ 

Her highest rate of speed was 16} knots, making 17 revolutions 
per minute; at 6 revolutions she makes 6 knots; at 10 revolutions, 
11 knots; at 14 revolutions, 14} knots. 

In every position during the gale she was dry and comfortable, 
and all her vast machinery worked perfectly. 

The Adriatic was modelled and built by the late George Steers, 
who also built the United States frigate Niagara and yacht America. 

At the time of her launch she entered her element with so much 
momentum—10 or 12 knots an hour—as to snap one cable, drag 
another anchor, reach the Williamsburgh side, and considerably 
nip up the docks there. But the vessel was but slightly injured, and 
the launch was considered very successful. The leading dimensions 
of the vessel are as follows :— 

Length overall .. << ae 

Length on load water-line 

Midship breadth, extreme 

Depth of hold... oe ie os - ee 
Length of engine and boiler space and side bunkers 


Custom House tonnage, American register... +» 4,144 tous, 






t in. 
ft. 10 in. 
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TWO OSCILLATING ENGINES. 


Diameter of cylinder .. ee - . 101 in. 
Length of stroke .. “ eo ° _ 2 ft 

Steam pressure in boilers - ° 25 Ib. 
Maximum number of revolutions - « WZ 

Draft of water at above pressure and revolutions 18 ft. Gin, 
Area of immersed midship section at load draught 880 ft. 
Diameter of paddle-wheels.. . - 40 ft. 
Length of floats ne os oe e ‘ 12 ft. 
Depth of floats .. ae oe ° ee. 3 ft. 
Number of floats .. se . . ee « 32 
Diameter of piston-rods oe ee oe ee lt in. 
Diameter shafts .. os ee +. ee ee 264 in. 
Diameter air-pum} oe oe .* 42 in. 
Stroke ditto ae a on ee oe es 5 ft. 
Surface of condenser... oe oe 24,000 sq. ft. 
Diameter of condenser tubes jin 


VERTICAL TUBULAR BOILERS. 
Number 









a ee es - ee ee 8 
Length ee oe oe oe ee ee ee 20 ft. 1h in. 
Breadth .. - o0 : ee oe - I1lft.3 in. 
Height (not including steam chimneys) .. 14 ft. 
Number of furnaces “ ee ° . 48 
Number of tubes me oe ee ee 13,004 
Diameter of tubes (outside) .. ee oe 
Diameter of smoke-pipes (two) oe ee 
Height of smoke-pipes . . 
Heating surface oe te oe 
Capacity of bunkers oe - 
Draught of water at load line oe 
Draught of water-light o . 
Displacement om *e es .- oe 
Weight of engines ee es oe e 
Weight of boilers without water oe oe 
Weight of boilers with water oe . 
Masts and rig oe ee ee oo ee 





g oe 2° - es ee 2,041 tons. 
Weizht of engines, boilers, water, coal, spars, &c. 2,400 tons. 

Average displacement per in. from launching-draught to light-load 
line (17 ft. 1} in.), 2,643 tons. Average displacement per inch from 
light-load line to load line (20 ft.), 28°75 tons. Average displace- 
ment per inch from load line to 21 ft. 6 in., 31°5 tons. 

The Adriatic will carry 36 firemen, 30 coal-trimmers, 6 water- 
tenders, 2 store-keepers, 1 chief and 6 assistant-engineers—81 in 
engineers’ department. On deck, 25 to 30. Stewards, about 60— 
total of 166 to 175 persons. Her passenger capacity is 300 first-cabin 
passengers; the number in the second cabin is not yet determined. 
She has capacity for 800 tons measurement of freight. 





PrenmMANENT-Way.—Probably the very best variety of permanent- 
way known, considering quality and cost, for use in this country 
(America), is that of W. B. Adams of London; it is extensively 
used in England and India. The rail is very deep—from 5 in. to 
7 in.—but the web, or vertical portion, is extremely thin, so that the 
weight is not greater than that of the commen rail. This gives it 
immense vertical stiffness. It is held up and in place by two longi- 
tudinal sticks of timber, say 6 inches square each, which are firmly 
bolted through the rail to either side of it. It is for obvious reasons 
called the sandwich rail. These longitudinal timbers form the 
sleepers, and give an ample and continuous bearing where it is wanted, 
right under the load. They also preserve the lateral stitiness of 
the rail. So deep is the rail that it cannot bend in detail, 7. e. under 
each wheel—therefore its bearing is distributed over a very large 
space on the timber, and it does not crush into the timber. Nor do 
the timbers tend to get loose. We have seen the bolts taken out, 
and the timbers pried off from the rail with a bar, so tightly did they 
adhere to it. They seem to rust on, making a truly permanent-way. 
Cross-sleepers are dispensed with, except at the joints, where the 
ordinary “ tish” splices or some of their modifications are employed to 
preserve the continuity and strength of the adjacent railends. But 
the great feature is yet to be mentioned. The rail is double-headed. 
When the topis worn out, the whole mass, side timbers and all, have 
but to be turned over to furnish a new track. Double-headed rails, 
held by short chairs, on the common English plan, wear out nearly 
as fast on the bottom as on the top. But this rail, resting on ballast 
only, is not at all injured. And the shape of the bottom head, in- 
stead of the American flat foot, is practically quite as good as to 
stiffness. Thus, for the price of one rail, we have two. The system 
does not cost more, after the appliances for fitting it up are prepared, 
than a fair cross-sleeper track. The only objectionable feature is 
that the drainage of a mud track would not be so good as with cross- 
sleepers. With good ballast, however, this is not an objection of 
moment. We think this track, at the end of ten years, would have 
saved one-half the repair expenses of way, and a large proportion 
of those of equipment, as well as considerable fuel. When repair 
expenses of track are 25 cents for every mile run by each train, the 
importance of economy is obvious. This form of permanent-way 
has been for some time before the American railway public. We 
should like to know why it has not yet been adopted in a single in- 
stance. ‘There is no patent on any part of it, and the rolling-mill 
people would be only too glad to make the rails. If there is any 
valid objection against this system, we should like to hear it. If 
there is not, then we submit that it is eminently poor economy not 
to adopt it, or at least to experiment with it. 

Farat Borter Expioston.—On Friday morning last, shortly 
after six o'clock, one of the boilers connected with the pit belonging 
to the Summerlee Company, and situated close to the north part of 
the old town of Airdrie, burst with a terrible explosion. ‘The re- 
port was so loud as to cause those at a great distance who were fast 
asleep to start suddenly from their couches in utter bewilderment. 
The shock to some of those in close proximity to the pit was so 
tremendous that they did not recover from its effects for hours after- 
wards, The pit has two engines—one used for water and the other 
for winding up the ironstone, the former of which is said to be about 
40, and the latter from 20 to 30-horse power, and having three 
boilers. The cause of the explosion is as yet unknown. At the 
time that it occurred the manager, named Ramage, was standing on 
the boiler that exploded, and the engineman, named Miller, was 
close to him pointing out some defects, when in a moment the 
terrible catastrophe occurred, and they were both blown a distance 
of fifty yards, and instantly killed. The fireman was also blown a 
distance of thirty yards, and shared the same unhappy fate. The 
bodies were found afterwards in different directions—that of Ramage 
to the south, Miller’s to the west, and the fireman’s to the north. A 
miner who was in the act of cutting sleepers on the pit-head was 
also blown some distance and covered over by the débris, a large and 
heavy stone falling upon him and breaking the poor fellow’s back. 
Another workman was also sitting at the mouth of the pit, waiting 
the arrival of his neighbour to be lowered down the shunk, when the 
explosion occurred, but he escaped unhurt. Some idea may be 
formed of the terrific force of the explosion from the fact that a 
great p.ece of the boiler, weighing about 30 cwt., ploughed its way 
down a park, eaving a trench behind it, tearing up by the roots a 
large tree 4 ft. in circumference, and distant about 200 yards, and 
breaking or cutting it in two as if it were a walking-stick. Another 
portion of the boiler was buried 18 in. deep in a tield to the west- 
ward, and at a point 150 yards distant from the pit. Another large 
piece was blown over a two-storey house, alighting upon the outer 
edge of the roof and falling into the street, after rebounding against 
and damaging materially a house on the opposite side of the street. 
Another portion fell also on the roof of a house in which it made a 
large hole, causing a weighty stone to fall on a bed in which were 
an aged woman and a child, but fortunately both of whom remained 
unhurt. Nearly the whole of the houses in Airdrie were shaken by 
the explosion, and the windows of the neighbouring houses were 
shattered to pieces, while the brick stack in connection with the pit 
was hurled into the air, and descended like a hailstorm, covering 
the neighbouring parks and gardens with bricks, some of which were 
blown a distance of many hundred yards, and others doing con- 
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siderable damage to several buildings. All the machinery bas been | 


torn to pieces and completely destroyed. ‘Tle explosion was heard | 


several iniles off. The deceased men have left widows and children 
to mourn their melancholy end. 





NOTES AND MEMORANDA. 

Ricurer enumerates 600 distinct species of disease in the eye. 

THe newest steam fire-engines made in New York weigh only 
3,500 Ib. 

Tue pulse of children is 180 in a minute; at puberty it is 80; and 
at 60, only 60. 

Trree Hudson's Bay dogs draw a sledge, loaded with 300 pounds, 
15 miles per day. 

To remove lead from water, put a little chalk or whiting into the 
water, and let it settle. 

Tue human brain is the twenty-eighth of the body, but in a 
horse but the four-hundredth. 

Tue flea, grasshopper, and locust jump 200 times their own 
length, equal to a quarter of a mile for a man. 


Tue coke, or solid carbon, of coal does not burn, after it is thrown 
on a fire, until all the gas has been expelled. 

ANGLE-IRON is not employed, either in France or in the United 
States, in the construction of locomotive boilers. 

A MAN is taller in the morning than at night to the extent of half 
an inch, owing to the relaxation of the cartilages. 

Evernants live for 200, 300, and even 400 years. A healthy 
full-grown elephant consumes 30 pounds of grain per day. 

ComsBustion is chemical combination only, and in all combustion 
the oxygen of the air is burned equally with the combustible. 

In ordinary practice, a pound of coal exerts one-fourth of one 
horse power for one hour, or 900-horse power for one second. 


Bren Nevis, the highest mountain in Great Britain, rises 4,406 ft. 
above the mean level of the sea. Ben Lomond is 3,192 ft. high. 

BrErore coal can burn it must be decomposed into its constituent 
elements, and of these the gaseous portions, if burnt at all, must burn 
first. 

Ir is calculated by Morin, in his work on mechanics, that a child 
growing at the rate of 4 in. a year, grows -000,000,000,9 of a foot 
per second. 

Wuewn locomotive boilers explode, the enyine very rarely leaves 
the rails, unless the crown-plate of the inner fire-box be crushed 
downwards. 

Iron plates taken from a boiler which had exploded after fifteen 
years’ use have been tested to a strength of twenty-seven tons per 
square inch. : 

Ten days per annum is the average sickness of human life. About 
the age of thirty-six the lean man generally becomes fatter, and 
the fat man leaner. 

Sneep in wild pastures practise self-defence by an army in which 
rams stand foremost, in concert with ewes and lambs, in the centre 
of a hollow square. 





Some of the largest boilers in use in the ironworks in Staffordshire 
are vertical, 10 ft. in diameter, 30 ft. high, and have a 4-ft. flue 
from top to bottom. . 

Gum catechu is extensively used in the United States for re- 
moving scale from the interior of locomotive boilets. It is found not 
to injure the boiler or tubes in the least. 

Tux reserve price of the celebrated 100-in. cylinder pumping- 
engine at the Great Wheal Vor has been fixed at £4,500. Seven 
boilers are offered for sale with the engine. 

On the Paris and Orleans Railway the boilers of many of the 
locomotives are of an oval section, being 3 in. or 4 in. greater in 
their vertical than in their horizontal diameter. 

In the experience of the officers of the Manchester Association for 
the Prevention of Steam Boiler Explosions, one boiler in eight is 
found to become defective, every year, from corrosion alone. 

In several cases of boiler explosion the contents of the boiler have 
been observed to rise in a cloudy mist, showing the minute sub- 
division of the water by the disengagement of its contained steam. 

Very extensive ruins of an ancient city have been discovered in 
New Mexico, ninety miles north-east of Fort Stanton. They are 
said to rival, in magnitude and architectural decoration, the ruins of 
Thebes. 

Many stone bridges of spans of from 160 ft. to 177 ft. were con- 
structed in France in the 1éth century. The bridge of Vielle 
Brioude, having a single arch of 177 ft. span, was built in the 
year 1454. 

Mr. 5S. B. RoGerrs states that the extent of the newly discovered 
iron deposits in South Wales is 40 miles in length, and in some 
places 4 miles in width, with a thickness varying from 10 ft. to 30 ft. 
of solid ore. 

One pair of pigs will increase in six years to 119,160, taking the 
increase at 14 perannum. A pair of sheep in the same time would 
be but 64. A single female horsefly produces in one season 
20,080,320 eggs. 

Tue 1,000 square miles over which the South Wales coal-field 
extends are said to comprise extensive tracts containing 64,000,000 
tons per square mile; this amount being nearly equal to the total 
annual production of coal in this country. 

InpDIGO, as good as was ever produced, has been raised in South 
Carolina, U.S.; its manufacture, however, was so fatal to the negroes 
that its cultivation was discontinued. It absorbs oxygen in the pro- 
cess of manufacture so rapidly, as to render the air untit to breathe 





In a locomotive boiler fitted with one of Baillie’s 12-in. safety- 
valves, 80 cubic feet of water were evaporated in one hour, and 
discharged, as steam, through the safety-valve without raising the 
pressure above 76 lb. per square inch, the valve having been 
originally loaded to 64 Ib. 

Tue River Tay conveys to the sea a greater quantity of water 
than any other river in Great Britain. Its mean discharge below 
the junction of the Earn has been ascertained by Mr. David Steven- 
son to be 273,117 cubic feet per minute. That of the Thames is 
80,220 cubic feet per minute. 

Ixon is injured by punching. Mr. Fairbairn has found that iron, 
of which the average strength was 52,4861b. per square inch, was 
so far weakened by punching that the metal left between the holes 
bore but 41,590 1b. per square inch. This loss of strength is in 
addition to the actual loss of material punched out. 

HybRoGEN gas, the presence of which has been so often suggested 
in boiler explosions, is not explosive, and, by itself, it is absolutely 
uninflammable. It can only burn silently when allowed to mix 
gradually with oxygen, and can only explode when it has been 
—morwen M mixed with nine times its weight of oxygen. 

Ir is found that, in a locomotive fitted with good valve-gear, the 
actual period in which a cylinder full of steam is discharged into 
the air is less than the one-fortieth part of one second. When run- 
ning at very high speeds the piston makes about ten single strokes a 
second, and the actual period of exhaust is less than one-fourth of 
that in which each stroke is made. 


Mr. Joun Ruopes, of the Huddersfield Boiler Association, has 
found that the comparative resistance to collapse of an elliptical and 
a circular tube may be found as follows:—Twice the square of the 
greater semi-diameter of an elliptic tube divided by the lesser semi- 
diameter equals the diameter of a circular tube of equal strength, 
both tubes being of the same length, and same thickness aud quality 
of iron. 

Tue power of a triangular prism to reflect the violet rays of light 
more than the red rays is called its dispersive power; and it is 
found that flint-glass, which contains a considerable proportion of 
the oxide of lead, possesses this dispersive power in a much higher 
degree than crown-glass, which contains no lead. ‘This property 
has been turned to account in the construction of lenses for micro- 
scopes, telescopes, &c, 
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AVELING’S IMPROVEMENTS 


IN LOCOMOTIVE ENGINES. 


PATENT DATED Ist SEPTEMBER, 1859, 














Tits invention, of Mr. Thomas Aveling, Rochester, Kent, relates to a 
peculiar construction and arrangement of apparatus for giving more 
or less tension to an endless chain or chains when used for trans- 
mitting motion to the driving-wheels of locomotives, whether for 
commen roads, railways, or agricultural purposes. In carrying out 
this invention the endless chain is passed round a peg-wheel connected 
with the driving-wheel or wheels, and over a small chain-drum or 
pulley, which is contained within a quadrant arm or lever, working 
freely at one end round the main driving-shaft of the engine, and 
having a slotted quadrant at the other end, whereby it may be set in 
any desired position requisite for imparting more or less tension to 
the chain by drawing the small chain-drum or pulley further from or 
nearer to the driving-wheels. On the axis of the small chain-drum 
or pulley is a spur-wheel which gears into a spur pinion keyed on to 
the main driving-shaft. ‘This wheel is free to move in a circular 
direction round the pinion when the quadrant arm is adjusted, 


without being disengaged therefrom, so that the motion will be | 


transmitted from the pinion in whatever position the quadrant may 
be. ‘The fixing or setting of the quadrant in any desired position is 
effected by bolts tixed in brackets attached to the side of the boiler, 


and passing through the curved slot of the quadrant, which is | 


tightened by means of nuts. 

In Fig. 1, A is the boiler of the locomotive or traction engine, 
supported on the two pairs of running wheels B and B!. The hind 
axle has secured firmly to it a large notched chain-wheel C, round 
which is passed an endless driving-chain D, also passed round the 
small notched chain-pulley or peg-wheel E,'shown also in the detail, 
Fig. 2. 
which boss turns freely on the stud-shaft G, and is secured to the 
spur-wheel IL on the same shaft by being inserted into the boss of 
that wheel, and secured therein by keys, so that the spur-wheel and 
chain-wheel will turn together, but may be detached from each other 
when either of them becomes worn and requires renewing. The 
stud-shaft G is provided with a large collar I, which bears against 
the front face of the bracket K, and a second but loose collar L is 
applied behind the bracket, so as to bear against the back face 
thereof. ‘This loose collar is keyed up tight by a jib and cutter 
passed through the stud in the usual well-known manner. The 
opening in the bracket, through which the stud-shaft passes, is in 


the form ofa curved slot, the curve of which is struck from the centre 


of the main driving-shaft M above. N is an adjusting screw work- 
ing through atapped boss O, in the side or edge of the bracket, and 
bearing at its inner end against the side of the stud-shaft. By turn- 
ing this screw in the proper direction, it is obvious that the stud- 
shaft may be slid laterally in its curved slot. The spur-wheel H 
receives motion from the spur pinion ?, which slides laterally, by 
means of a groove and feather on the end of the main driving-shaft, 
but always revolves with that shaft. 
adjustment of the pinion P is to throw it in or out of gear with the 
spur-wheel H, so that, when the engine is not required to travel, the 
locomotive gear may be thrown out of action, pe 

simply as an ordinary farm engine. 
in or out of gear with the spur-wheel H by sliding it along the main 
shaft, and securing it in # proper position thereon by the set-screw 
4), or the same may be accomplished by a clutch lever or other 
convenient contrivance. One side of the engine only is provided 
with gearing for driving the hind axle, and either one or both of the 
wheels may be driven from the axle by means of clttches or other 
suitable engaging and disengaging apparatus. 

The illustration shows the running-wheel as being connected to 
the large chain pulley by means of a bolt 4 passed through a seg- 
mental bar c, secured to the arms of one of the main running-wheels ; 
by removing this bolt the running wheel will be disconnected from 
the large chain wheel. A suitable disconnecting apparatus is also 
applied to the opposite running-wheel, so that either one or both 
wheels may be rotated or not, as desired, which is a great advantage 
in turning sharp curves. As the curved slots in the brackets K are 
struck from the centre of the main shaft, it follows that the stud- 
shaft may be adjusted laterally to any desired amount, so as to 
tighten up the driving-chain without interfering with the gearing 
together of the spur-wheel H and pinion P. T is the steam cylinder 
ot the engine ; and U is a water tank placed behind the fire-box. 
‘The top plate or cover of this tank serves to carry the fuel, there 
being a raised side titted round it for that purpose; this top plate 
answers also as a foot-plate for the engine driver. V, V, are pro- 
jections made of 1 angle-iron in the torm of clips, which embrace 
che felloes of the driving-wheels, and are secured firmly in their 
places by nuts, as shown, or in any convenient manner; these pro- 
jections are intended to be used on soft ground, for the purpose of 
mereasing the bite of the driving-wheels, and may be readily 
applied or removed at pleasure. 7 








LAUTH’S MANUFACTURE OF RAILS. 
PATENT DATED 16TH SEPTEMBER, 1859, 
Tue object of this invention, by Bernard Lauth, of Manchester, is 


to increase the strength of the metal of which rails are formed, and 
thus to enable them to withstand the wear and tear for a prolonged 





This latter chain-pulley has a long boss F cast upon it, | 


The object of this lateral | 


the engine worked | 
The pinion P may be brought | 





period. To effect this they are submitted, when rolled into shape 
by the ordinary method, and when in the cold state, to pressure 
between rollers. The machinery for this purpose may be somewhat 
similar to any usual rolling apparatus. 
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Fig. 1 represents a side view of the machine, and Fig. 2 a detached 
view of the pair of rollers. The rollers are shown at a, the upper 
one being mounted in sliding bearings, capable of adjustment by 
screws 6. These rollers, as shown in Fig. 2, are formed with 
grooves, each one of which corresponds to one half of the rail to be 
rolled, and the flanges of the rollers, therefore, are in contact, or 
nearly so. On each side of the rollers a@ are smaller rollers c, d, 
mounted in bearings, which are capable of adjustment in slots 
formed in the framework by means of screws e. ‘These rollers are 
not formed with grooves, but are plain cylinders, the width of the 
flat hollowed part of the rail, and their use is to straighten it 
before it enters the roller a, and to cause it keep it so as it leaves 
them. In reference to the shape of these rollers, they will, how- 
ever, be plain or grooved according to the section of the rail to be 
rolled. 

In carrying out the invention, the rails are rolled hot in the usual 
way, but somewhat larger in thickness, say 2, in., than they are 
intended to be when finished; they are then passed between the 
straightening rollers c and grooved rollers a, which, being caused to 


greater strength. The operation may thus be accomplished at 





and the'rollers a may at first be separated by turning the screws, as 
| at 6, and gradually bringing them close to each other. 








revolve by any ordinary method, compress the metal, and thus im- | 


one rolling, but, if desired, it may be done at two or more operations, 


| the catalogue. 


TAYLOR’S JOINT-FASTENINGS FOR PER- 
MANENT-WAYS. 


PATENT DATED 19TH SEPTEMBER, 1859. 


Fic. 1 is a side view of a fish-plate fastening, having a sheet-iron 
slotted plate for clipping or holding the nuts, arranged according to 
the invention of E. H. Taylor, of Saltney, Chester; Fig. 2 a side 
view of the plate only; Fig. 3 a side view of a fish-plate with a 
groove and wedge for holding firmly the indented or recessed nuts 
and bolt-heads; Fig. 4 an end view of two fish-plates having a rail 
between them, both plates having flanges and grooves in which are 
wedges fitting recesses or indentations in the nuts and bolt-heads; 
Figs. 5, 6,7, and 8 are detached views of the nuts and bolt-heads, 
showing the recesses or indentations for the wedges to act against. 


Fic.t. 











Fig. 9 represents an end view of the fish-plate detached, and also 
the wedge; Fig. 19 represents an end view of the fish-plate with a 
groove, but without flange. In Fig. 11 is represented a nut witha 
notch or groove bearing upon and intersecting the hole in the nut; 
lig. 12 shows the recess in the bolt; and Fig. 13 shows the groove 
in the fish-plate; Fig. 14 represents a section of the fish-plate, 
grooved nut, and bolt secured by the pin, cotter, or wedge. The 
form of groove used in the fish-plate for causing the pin to turn up 
is shown in section in Fig. 15. 

In Fig. 1, @ represents the fish-plate; 4 the bolts; and ¢ the 
recessed nuts over which at their indented sides is placed the slotted 
plate d, seen detached at Fig. 2. The slots e are made of such 
dimensions as to fit the recesses of the nuts, and also the bolt-heads 
when such slotted plate is placed over them; the dotted lines in 
Fig. 2 show the forms of the slots when angular pieces are cut out, 
in order that, the nuts fitting alternately, a right and left hand 
screw may be turned back, as hereinbefore described. 

In Figs. 3 and 4, 7 represents the fish-plate, on which is cast, 
rolled, or fastened the flange or projection g, under which is the 
longitudinal groove h, fitted with the wedge 7. The nuts are shown 
at j, and the bolt-heads at 4, both having recesses or indentations /, 
so that when the wedge is placed in the groove it presses upon the 
said recesses, and holds the nuts or heads frm. 

In Fig. 6, the dotted lines show the form of the recessed parts of 
the nuts or bolt-heads when cut off at the corners, in, order to pass 
the flange. 

In Fig. 11 is represented a nut with a notch or groove m bearing 
upon and intersecting the hole in the nut; Fig. 12 shows the recess 
n in the bolt 0; and Fig. 13 shows the groove p in the fish-plate /; 
Fig. 14 represents a section of the fish-plate, grooved nut, and bolt, 
secured by the pin, cotter, or wedge g. The form of groove used in 
the fish-plate for causing the pin to turn up is shown in section at r, 
in Fig. 15. 


Tue Great Eastern.—Captain John Vine Hall, who has been 
appointed by the directors to the command of the Great Eastern, in 
the place of the late lamented Captain Harrison, has entered upon 
the responsible duties of his oftice. The work of fitting out the big 
ship, and fully equipping her for sea, is progressing rapidly. During 
the late long and inclement winter very few persons have visited the 
ship, but as the season opens the number of visitors is now daily on 
the increase: 

Surry or INstruMENts, APPARATUS, &C., BY THE SCIENCE AND 
Arr Derartmest.—The Lords of the Committee of Council on 
Education desire to afford the greatest facilities to teachers of science 
and navigation schools in obtaining the best instruments, apparatus, 
&e., for giving instruction in science and navigation ; towards the 
purchase of which the Scieace and Art Department is authorised to 
pay 50 per cent. of the cost; and they consider that the fullest op- 
portunities should be given to manufacturers in all parts of the 
kingdom for supplying such apparatus, &c. At the same time it is 
necessary that the Science and Art Department should have some 
guarantee that the apparatus and instruments are of good quality 
and moderate in price. My Lords have therefore laid down the fol- 
lowing rules and conditions:—1. Samples of all articles on the 
manufacturer's list are to be sent to the Educational collection, South 
Kensington Museum, for exhibition, where tiey will be arranged 
separately, according to the science for which they are intended, so 
as to afford teachers and others facility in inspecting them and 
making a choice. 2. The manufacturer is to supply priced catalogues 
of such articles printed in demy 8vo., in order that the various 
catalogues may be bound up together and supplied when asked for. 
3. The manufacturer is to guarantee that the articles exhibited are 
fair samples of those specified in the priced catalogue, and he must 
engage to take back any article supplied to schools which may be 
inferior to the standard. Manufacturers willing to comply with 
these conditions, are to make a statement to that effect and to send 
lists of apparatus, instruments, books, &c., in the following sciences - 
—l. Practical plane and descriptive geometry, mechanical and 
machine drawing, and building construction; 2. Physics (me- 
chanical and experimental); 3. Chemistry; 4. Geology and 
mineralogy ; 5. Natural history (zoology and botany, vegetable 
and animal physiology); 6. Navigation and nautical astronomy, 
and physical geography. If these lists and prices are such as can 
be approved of, the manufacturer will be informed, and as soon as 
possible on his fulfilling the conditions, his list will be inserted in 
The catalogue will undergo a revision at least once 
a year, when manufacturers may send any improved forms of 
apparatus, &e. The selection of the manufacturer will lie wholly 
with the committee of the school. On their demand being sanc- 
tioned, the manufacturer will receive instructions to supply the 
articles upon his receiving the 50 per cent. due from the school. On 
obtaining a receipt from the committee of the school (which is 
included in the form of the requisition) that the articles have been 
received, the remaining 50 per cent. will be paid quarterly to the 
manufacturer by the department. 
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MILLS. 


Parent DATED 10TH SEPTEMBER, 1859. 


— 





Tuis invention, by Henry O. Robinson, of Westminster, relates to a 
new construction and combination of the gearing or wheels and 
pinions for communicating the motive power of steam engines to 
sugar-cane mills, the mill and engine being fitted on to a base plate 
or frame of iron. The motive power is communicated to the mill 
from the main shaft of the engine by means of two pairs of internal 
toothed wheels and spur pinions, arranged in such a form or manner 
that the cranked or main shaft of the engine may be placed at a low 
elevation with respect to the plane of the bed plate or bed frame, in 
lieu of having it elevated, as it necessarily is in the previous com- 
bination of the steam engine with sugar-cane mills. By means of 
this new combination the patentee is enabled to use certain kinds of 
steam engines, which were practically inapplicable in former com- 
binations; the centres of effort, and the strains of the machinery, are 
brought nearer to the plane of the base line, the fly-wheel is brought 
down to a convenient level, and the injurious vibrations incident to | 





the former elevated positions of these parts are obviated. The 
descriptions of steam engines to which this invention is more parti- 
cularly applicable are the beam steam engine, the table steam engine, 
the inverted cylinder steam engine, and the horizontal steam engine. 

Fig. 1 represents a side elevation of a beam steam engine and 
sugar-cane mill combined on one iron bed plate or base plate, and 
shows the internal gearing in section, and Fig. 2 is an elevation at 
right angles to Fig. 1. The front elevation of the double internal 
gearing is shown more clearly at Fig. 3. In these figures, A is the 
sugar-cane mill; B, the internal gearing; C, the steam engine; D, 
the steam cylinder, which may be either cased or jacketted, as 
shown, for the admission of high-pressure steam into the casing to 
prevent condensation inside the cylinder, or left uncased, as may be 
preferred; E is the fly-wheel; and F, the crank shaft working in 
plummer blocks a short distance above the bed plate or iron base 
frame G. 





SCHIELE’S IMPROVEMENTS 


PATENT DATED 3RD 


FIG.1. ee 2 
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IN WEIGHING MACHINES. 


SerreMBeER, 1859. 
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Tuis invention, of Mr. Christian Schiele, of the North Moor Foundry, 
in Oldham, is applicable to the purpose of weighing heavy bodies by 
supporting the same on a body of water, enclosed in such a manner 
as to allow of a minute yielding, so that the body to be weighed 
shall rest entirely upon the water for support, at the same time 
exerting a pressure upon an indicator which will show the weight 
thereof. The equalising of the pressure on the water, should the 
weight be placed on one side, is done by side lever connections, so 
arranged that each lever transmits part of the weight placed on its 
One end to its other extremity where less weight is placed. The | 
dial of the pressure-indicator is sometimes made spiral, so as to | 
allow of several revolutions of the finger, by which the divisions 
thereon are better to be read. The finger is arranged to follow the 
spiral dial-plate, 

i ig. 1 is an elevation, and Fig. 2 a corresponding plan, of a weigh- 
ng machine suitable for use on a counter. a is nt platform of the | 
machine; 6 is the indicator dial, on which such divisions are marked 
us result from actually placing “standard weights” in succession 
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upon the platform. Fig. 3 represents an equalising lever, showing 
its elementary construction ; ¢ is the fulcrum to the fixed or station- 
ary portion of the machine; dis its centre connection with another 
lever, and by means of which the movements of both levers are made 
conjointly ; and e is its point of contact with the inner side of the 
rim of platform ; it being by means of the levers (arranged as shown 


in Figs. 4 and 5) that the bridge or platform is retained in its position | 


both sideways and endways, and also horizontally. The end e of 
the lever is rounded off to the radius from c, and the touching face 
of the platform is made tangential to it. The top and bottom 
faces of the platform portion are square, and the lever ends are 
fitted in to allow of a small motion to tke platform up and 
down without appreciable play. Figs. 4 and 5 are respectively 


sectional ani plan views showing the construction of the ma- | 


chine and arrangement of the levers. f, f, ff, are the guides of 
the platform sideways, just touching the lever ends e, e, e, ¢; g is an 
elastic diaphragm made of vulcanised india-rubber cloth or suitable 
material; it is firmly and tightly held by a rim or flange ¢ pressed 


against it by screws, as seen at & in Fig. 6. Fig. 6 is a longitudinal 
section of the machine with the levers omitted, so as to show the 
hydraulic action in connection with the pressure-indicator ; and 
Fig. 7 is a corresponding plan with the greater portion of the plat- 
form broken away, so as to show the movable or loose piece /, and 
also the adjustable bearings or inclines on which it rests. A is a 
loose portion of the supporting frame, adjustable up and down by 

means of inclined planes drawn in and out by the screw /; a space 
| between the flange 7 is left loose or unsupported all round, so as to 
| allow the slight amount of yielding required. m is the dial-plate of 
| pressure-indicator, with its spiral guide for the finger; x, a glass 
| cover for the same; and 0, a cover to protect it when not in use. 
| The finger is loose endways, and is taken round by a light frame. 
| The divisions on the dial-plate are arranged spirally, allowing of 
| several circumferential travellings of the finger. For this purpose, 
the finger is furnished on its under side with a small pin, which 
projects through a slot in its supporting frame, and enters a spiral 
groove in the dial-plate; by which means, as the finger revolves, it 
is shortened or lengthened, as the case may be, so as to follow the 
divisions spirally arranged. p is a corrugated steel diaphragm, and 
shows one of the modes adopted in pressure-indicators for transmitting 
the pressure exerted on a fluid body by known means, so as to act 
upon the indicating finger; ris the screw cover of the tilling tube, 
carried sufficiently high as to counterbalance the dead weight of the 
platform pillar and levers. The dial finger can be adjusted by means 
of the serew / to its previously ascertained correct position. Fig. 8 
is a sectional elevation of a weigh-bridge, the pressure-indicator for 
which is placed near a desk, at which its indications can be at once 
noted down at almost any convenient distance from the wagon or 
other load. The diaphragms g, g, are here so placed as to support 
the weight near the ends of the bridge. The water chambers are 
connected by canals or tubes, and communication is made with the 
indicator at the desk by means of a tube, as shown in the figure; 
the levers are omitted in order to simplify the illustration. In some 
cases, where water would freeze, it may be desirable to mix spirits 
of wine with the water used in filling the machine. 
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MARTIN’S ANCHOR, 
PaTeNt DATED 271TH AvuGust, 1859. 


AccorpDING to this invention, by Emil Rettig, of 2, Walbrook- 
buildings, London, the anchor is composed of three main pieces ani 
three or more subordinate parts, and from the peculiarity of its form, 
a greater holding power is obtained than can be got from any other 
anchor yet known; besides this it acts with unerring certainty, is 
easily handled, and avoids nearly all the inconveniences of ordinary 
anchors. The three main portions constituting the anchor are, the 
shank, the head, and the arm; and the form, combination, and 
arrangement of these form the peculiar advantages of the invention. 
Fig. 1 shows the anchor embedded in the ground; Fig. 2 shows the 
shank ; Fig. 3 shows the arms with palms in one piece; Fig. 4 shows 
the head or sector; Fig. 5 shows the bearings. 


atu 
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It will be seen from the illustration that the head turns freely 
upon a centre within the cheeks of the shank, describing an angle 
which is proportional to the distance between the lower end of the 
flange on the head and the shank: if, therefore, the shank be 
held in a fixed position, the head and arms will turn round it 
on an are as described; and, on the other hand, if the head 
and arms be held in a fixed position, the shank will os- 
cillate through a similar and equal angle. If, then, a force 
be applied to the free end of the shank—say at the main 
shackle—the first effect of this force will be to elevate slightly 
the free end of the shank, the tendency of the force being to 
“drag” the anchor forward. This tendency is, however, checked at 
once by the action of the points of the flukes entering the ground. 
The moment this takes place, the arms, and with them the head, 
describe an arc round the points of the flukes as centres, and stand 
at their greatest distance from the shank, the free end of which 
butts against the ground, the lower portion of the elevated tlange of 
the head bearing against the shank at the shoulder, 

It will be observed that there are two principal points of resistance 
to the pulling force in this anchor—namely, the combined resistance, 
at the same time, of the palms of the two arms; and when the 
anchor is completely imbedded (as shown in Fig. 1) a considerable 
| amount of holding power is added by the flange of the head. 





Paris at present covers a space of 78,080,000 yards. It contains 

148,000 trees, occupying a space equal to 336,800 square yards. The 
| trees consist of horse-chesnuts, elms, acacias, lime-trees, and others. 
It is estimated that these trees cover with their shade a space of 
220,200,000 yards, sufficient to protect 1,586,000 individuals from the 
| rays of the sun.—“ The discovery of a solid green by one of our 
chemists,” says the Salut Public of Lyons, “excites no little interest 
here. It has been tried on silks, cottons, and woolleus of all kinds 
with perfect success. It neither turns blue nor yellow with wear, 
Chinese green, the only dye hitherto employed, which used to cost 
400f. per kilometre, is now selling at 100f., but the new green can be 
sold at 60f., and still leave a good profit.”—It is mentioned in the 
report of the directors of the Scinde Railway, that vessels drawing 
194 ft. of water have in the past year entered the harbour of 
Kurrachee in perfect safety, and that as many as twenty-five vessels 
of from 500 tons to 1,000 tons have at one time been swinging to 
their anchors, without accident of any kind, in either entering or 
leaving the port. ‘Ihe external trade of Scinde, it is also shown, has 
increased in a marvellous manner.—A number of Armstrong and 
Whitworth guns have been recently purchased for the armament of 
the coast and the defence of the arsenal of Spezia. They are equally 
hard at work on the defences of Central Italy as regards matcriel 
and the necessary stores. 


| 
| Foreign AND CoLoytAL Jorrixcs.—It has been calculated that 
! 
' 
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LETTERS TO THE EDITOR. 


(We do not hold owrseives responsible for the opinions of our 
Correspondents.) 





PLATES AT THE PARIS EXHIBITION OF 1800. 
Str,—Adverting to the interesting article in your last number on 
the manufacture and price of iron, we beg to inform you that the 
Derwent plate sent to Paris in 1855, for which a silver medal was 
awarded, was 22 ft. 3 in. long by 4 ft. 64 in. wide, containing 
101 superficial feet, and weighing 1,544 Ib. It is perhaps fair to 
state, in addition, that this plate was reduced to a thickness of 
gin., and was not produced by eny mere * tour de force,” but was 
made and exhibited as a commercial sample, with a view to orders, 
The plate shown by the Montataire Company certainly exceeded 
this in size and weight, but we believe it was either § in. or } in. in 
thickness, instead of § in., which constitutes, of course, a material 
difference ; and we doubt whether an order would have been executed 
for plates of such sizes at any reasonable figure. 

If you are interested in seeing what Northumberland can now do 
in the way of iron-ship plates, we would advise a visit to Messrs. 
Westwood's yard, Isle of Dogs, and an observation of the size and 
quality of the Derwent plates we are supplying for the construction 
of H.M.’s ship Resistance. G. BatLey Toms AND Co. 

27, Laurence Pountney-lane, E.C., London, April 25th, 1860. 









HIGH-PRESSURE STEAM. 
Siz,—I am glad to see that your correspondent “ V. P.,” in Tur En- 
GiNcEK of the 13th inst., has made a step in the right direction. I do 
not wish to dishearten him, but I think it my duty to inform him that 
the plan he proposes is not a new one. | saw a model, made by a friend 
employed in the Bombay Dockyard, of an annular engine. In the inner 
cylinder he uses high-pressed steam; in the outer cylinder he uses 
a vacuum on one side of the piston, and the steam from the inner or 
high-pressure cylinder on the other side; and for the originality of 
the improvement he was very deservingly awarded with a gold medal 
from the Bombay Mechanics’ Institution last year. I do not know 
why he did not make his improvement more public, although I saw 
it mentioned in a Greenock newspaper last summer; but thanks to 
“V. P.” for reviving the subject. 1 would have him to moderate his 
intents; his reasoning will scarcely induce any to do away with con- 
densation. He has wisely stated that a supply of fresh water is 
necessary for boilers in the now advanced state of the marine engine, 
hence he brings himself in want of what he was going to do with- 
out, viz., a condenser; and since it is indispensable, why not take 
the advantage of it and have a vacuum in the annular or outer 
cylinder? 1 would suggest the application of the double slide-valve 
(as applied to a double cylinder engine, an engraving of which was 
given lately in ‘Tite EnGineer), and then | think we would have 
the most etlicient and the most compact engine that has as yet been 

















constructed, Be De 

Glasgow, April 18th, 1860. 

TRAFFIC RETURNS. 
Week This Same Mileage. 
ending Week. 185¥. 1800, 1859 

Belfast and Ballymena .. .. «. April2l 1,413 1,338 65 65 
Birkenhead, Lancashire, & Cheshire ,, 22 2,556 3,108 5 
Bristol and Exeter .. «2 «2 o« » _- 6,019 
RE ks) Se ote) ek we ee so. a - 12,580 
Cornwall ‘‘. ne ee ee 40 » 15 1,236 — 
Cork and Bandon a ar ie - a 339 307 
Cork, Biackrock, and Passage co a - lsd 6} 3 
ee ae eee oo we + dd 2-1 17 1, 
Dublin and Belfast Junction... .. > ] 1,256 63 3 
Dundee, Perth, and Aber, Junction = ,, 22 vi2 Wis 31 Sl 
Dundalk and Enniskillen.. .. .. 4, 22 1,005 2 12: 
Dublin and Drogheda =... we gy 28 1,673 624 
Dublin & Wicklow & Dub.& Kingtn, ,, 21 = 1,i48 404 
Kast Anglian on Sar ee ee ee - 908 67} «O74 
astern Counties and East Union,, ,, 22 _ 25.771 400 409 
Kdinburgh & Glasgow & 8. Dunfer,  ,, 15 2 
Edinburgh, Perth, and Dundee... ,, 22 
Glasgow and South-Western .. .. on at 
Cir North of Scotland.. ..  .. » fd 
Great Northern i te we Se » 15 
Great Southern and Western,, .. 9 ,, 2! 
Gr Western i aa ae » 22 

Shrewsbury and Birmingham ., ,, 22 

Shrewsbury and Chester... .. 4, 22 











Lancaster and Carlisle .. we oe _ 9 —_ apd 
Lancashire and Yorkshire + 66 35,050 33,050 Sud} 305} 
Lianeliy Railway and Dockyard .. O13 405 45; ab, 
London and Blackwall ow...) .. 14io Lae jy oa | 
London, Brighton, and South Coast li,7o4 3 | 
London and Norti-Western .. 0. 75,007 | 
Loudon and South-Western... 17,12 

London, ‘bubury and Southend = ,, “= 

Mauchester, Shetheld, and Lincoln, 11,054 

Manchester, 8. June, & Altringham you 

Maryport and Carlisle... 1,lav 

Muiiund.. .. ae ae ee 33,220 

Miuiand Great Western .. 2... 4,002 

No Weastie aud Cariisie oy tod 











North British 4. oe 0s ce 5,010 

Norti-kastern .. “ewe 00 3u,744 30,173 74 ' 
Newport, Abergavenny & Hereford 1,455 LodS  5U | 
Nort statiordsuire Kail. and Canal 3,40 7,314 233 } 
Oxford, Worcester, and Wolver. .. 5Ust 4,4°4 102 | 
St. Helen's C. and Railway... 2,007 2,008 32 
Shrewsbury and Hereford a ae <2 1440 61 f | 
Scottish Central... .. .. 2. oe 99 22 3,073) aed bu 
Seot, North-Eastern (late Aberdeen) ,, 14 3,385 3,605 115 115 
South Devon a ea> ar er oe .- o— 2,581 72 ory 
Meme UNO 4. cc te tt tes 20,186 7 

South York and River Dun. .. .. ,, - 

DOM. ae < <« s << am 

‘Lafl Vale oe a ae ae ae 

t ister * * +. “* * * ” 

Vale of Neath ee ae 

Watertord aud Kilkenny... .. 0... as 

Watertord and Limerick ..0 ..) .. *» 

West hiartiepoo HH. and Railway .. mt 

Whitehaven and Furness... ..).. 99 

Whitehaven Junction oo 688. 6s o 


COLONIAL AND 


Buffalo and Lake Huron... ., 
Dutch Rhenish ee “86% 
astern of France (late P. and §.).. —,, 
Grand ‘Trunk ot Canada .. Mar. 
Great Luxacmboury ce ee oe Apr. 2: 
Great Western of Canada.. ..) .. 


«+ Apr. 


SSo 
2,469 
10,734 8,. 





Northern oi France .. a hee es s 7 43,742 40,849 Guo 
Orleans, Bordeaux and Branches .. » ¢ 0,469 47,831 922 
Paris, Lyons aud Mediterranean .. 4, 7 72,248 68,873 S48 
Swmbre and Meuse. - << gy a 1,293 68 
Western and North-Western .. .. 00.) 7 35,054 72 
West Flanders .. a eee 735 75 





Vemerara, fortnight ending .. .. 


CHAIN-CABLES, ANCHORS, AND TesTING Macuines.—'The select 
committee appointed to inquire into the manufacture of anchors and 
chain-cables have recommended the establishment of chain-testing 
machines to be superintended by bodies, such as dock trustees; that 
the test should be mace compulsory, and that every ship launched 
after January, 1861, should be required to produce certiticates that 
their cables have been properly tested. ‘ihe evidence adduced before 
the committee established that, where the testing machines were 
used, the loss of chain cables was of rare occurrence, and that though 
some witnesses were of opinion that the application of a severe strain 
in testing had an injurious effect on the cable, that idea seemed to 
the committee to be completely refuted by the evidence of Mr. 














Willocks, and by the results of experiments at Woolwich. 
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SCOTTISH MATTERS. 
A NEw company is about to be formed in Glasgow to supply gas to 
the public at 3s. 4d. per 1,000 cubic feet. The company is to be incor- 
porated under the “ Limited Liability Act,” and its stock is to be 
divided into shares of £1 each. 

Mr. James Bain, of the Gartsherrie firm, was summoned last week 
to London to confer with the Board of Trade and Mr. Cobden as to 
the best mode of catrying out the provisions of the treaty with 
France, in regard to pig-iron. 

Last week’s exports of pig-iron from Scottish ports were consider- 
able, but not quite equal to the total noted at the corresponding 
period of last year :— 











Foreign. Coastwise. Total. Same week 
last year, 
Ports. Tons. Tons, Tons. 
Glasgow .. ne oe 2,274 ve 746 .. 5,317 
Port-D indas oe | 300 oe oe 203 
Greenock .. ee — ee 120 oe 
Port-Glasgow .. ve None. ee 
Bowling .. ee — 235 si 285 .. 
Ardrossan. . oe 1,007 4,584 ‘ 2 oe 
Troon oe ee — 8v és 80... 
Ayr.. a ee — 350 oe 30 
Irvine aa oe -- No return. .. oe 
Grangemouth d 750. 195 a 945 .. 
Leith (last2wks.) 2,066 .. 235 oo 23,901 .. 
Burntisland ve -» No return. .. oe 
Alloa (south) ee re _ oe 103... _ 
Alloa(north) a oe 180... 7H 
Bo'ness... ae 200 .. ee i352 372 
Morrisonshaven .. — +s 50 .. 50 
Total at 6,483 15,458 16,504 





Mr. Walter Neilson, of Glasgow, has patented an invention, which 
has for its object the constructing and arranging of steam hammers 
so as to render them capable of more varied, general, and convenient 
application than heretofore. The hammering details are mounted so 
as to be capable of acting at different points of an are of a given 
radius, such details being carried upon an arm connected to a massive 
standard by trunnions, or otherwise, so as to be capable of turning 
about on vertical axes. The blow may be given vertically, obliquely, 
or the parts may be rendered adjustable, so that the stroke may be 
given in any direction. 





The various shipbuilding yards on the Clyde continue well em- 
ployed. Yesterday week, Messrs. Tod and M‘Gregor launched from 
their yard, at Meadowside, a steamer named the Mail, intended 
to ply on the Kilereggan and Kilmuni station. Her dimen- 
sions are—Length of keel, 180 ft.; breadth of beam, 18 ft.; and 
burden or tonnage, 291. Her engines are steeple, and her ho 
power 80 nominal. A screw steamer of 600 tons, named the Byzan- | 
tine, for the service of the Greek Government, was launched on 
Saturday by Mr. J. G. Laurie, at Whiteinch. 

On Saturday, Messrs. A. M‘Millan and Son, Dumbarton, launched 
a clipper barque, the property of Messrs. Donaldson Brothers, 
Glasgow, and intended for the South American trade. A screw 
steamer, named the Eldinga, was also launched on Saturday from 
the building-yard of Messrs. Scott and Co., Garvel Pomt, Greenock. 
Her dimensions are—Length 210 ft.; breadth of beam 24) ft.; and 
the depth of hold, 15} ft. The Eldinga is upwards of 400 tons, is 
owned by an Australian company, and will proceed to the Australian 
after being titted out. She will have three masts, and be rigged 
as a schooner. Her machinery has been prepared at the Greenock 
foundry, and consists of a pair of oscillating engines, with multiple 
gearing to increase the action of the screw. 

Mr. Thost has contributed to the Geological Society a paper 
descriptive of the rocks, ores, and other minerals on the property of 
the Marquis of Breadalbane in the Highlands of Scotland. After | 
noticing generally the mica schist of tie district, with its limestone 
or calcareous schist, and occasionally rooting slate, tue author pro- 
ceeded to describe first the porphyry vein (half a mile wice), con- | 
taining silver ore, copper pyrites, grey copper ore, iron pyrites, and 
molybdena, and crossing a vein of non-metalliferous greensione, at 
Tomnadashan, on Loch Lay, opposite Ben Lawers. He then pointed | 
out the probable connection of the existing great valley with lines 
of fracture due to igneous violence. ‘The veins at Ardtallanaig, 
containing heavy spar, and ores of zinc, copper, and iron, were next 
noticed. At Correbuich there are two sets of veins in the calcareous 
schist; those having a north and south direction contain argenti- | 
ferous galena and traces of gold. ‘Lhe most eastern hills on Loch | 
lay, in the neighbourhood of ‘Taymouth, abound with quartzose | 
Veins containing copper pyrites, iron pyrites, and galena. ‘The iron | 
ore of Glenqueich, and the serpentine and chromate at Corychar- | 
maig, where graphite and rutile also occur, were next noticed. At | 

| 
















Lochearn Head there are galena veins in calcareous schist ; here, 
too, some auriferous arsenical pyrites have been found. Lastly the 
author described in some detail the lead-bearing veins of Glen 
Fallich and Tyndrum, which have been worked for many years. 

The surplus revenue on the Forth and Clyde Canal during the six 
months ending March 31, was £ 37, and the * governor and 
council” have recommended a dividend at the rate of 6} per cent., 
less income tax. Works for the enlargement of the cut of the 
Junction Canal, at Grangemouth, have been completed ; and the | 
dredging of the basin is about to be proceeded with, ‘Lhe enlarge- | 
ment of the Junction Canal Lock, communicating with the timber | 
basin and the canal, will be immediately contracted for, with the 
view of being execuied ths summer. It is expected that the 
Caledonian Canal will be closed,for tratlic for three weeks, at the 
latter end of June, in order to facilitate the construction of a bridge 
to be erected by the Ross-shire Railway Company. Advantage will 
be taken of the opportunity to overhaul the works generally, and to 
execute any repairs or improvement which may be considered 
desirable. 





Rive Trestinc.—Lieutenant Hans Busk writes as follows to the 
Times :—As the question of the relative merits of different ritles is 
one that is now eliciting much attention, the publication of the 
following observations from one who has had considerable practical 
experience on the subject may perhaps prevent the useless expendi- 
ture of much powder and lead, as well as loss of time and dis- 
appointment. It is obvious that no competitive trial of ritles can be 
of the smallest value, or can be fairly conducted, unless care be 
taken to eliminate all chance of error arising from want of skill or 
steadiness on the part of the shooter, Lt is generally supposed that 
by using any ordinary support for the barrel while in the act of 
aiming the above difliculties may be got over. ‘Lhis, however, is a 
fallacy. Both General Jacob and myself have found as the result 
of, innumerable trials that a really good rifle shot will, even at long 
ranges, almost invariably make better practice from his shoulder 
than froma rest. ‘The following is the only mode of testing with 
anything like certainty the precision of any rifle. A rigid trame- 
work of cast-iron (somewhat like that of a lathe) must be con- 
structed and securely bolted to an oaken bed, resting upon a solid 
foundation of brickwork or masonry. ‘This framework supports a 
planed horizontal iron table (2 ft. wide), about 4 ft. 6 in. trom the 
ground. To the centre of this table is hinged an accurately made | 
and V-shaped steel trough, capable of elevation by means of delicat: 
screw and micrometer adjustments to the fraction of a second. The 
ritle to be tried is secured to a solid steel holder, made to drop into 
the V-shaped trough, in which it slides freely, the polished surtaces 
of the two fitting precisely. ‘Lhe ritle can be lifted trom the trough 
(with the holder attached) as often as may be required to load it, | 
without any risk of disturbing the elevation previously given. | 
There is no necessity for taking aim at a particular point, the result | 
of a number of successive shots being all that is required. The 
diagram obtained by these means affords the only truthful record of | 
the performance of a rifle. A rest, such as that here described, is | 
necessarily a costly atlair, but it is indispensable for the purpose | 
above specitied. Of course, the same rest can be used at diflerent 
ranges if a solid and immovable foundation be provided at each 
distance-post. 
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THE GUNBOATS. 

THE Times makes the following remarks on the condition 
of the gunboat fleet. Nothing is said of the condition of 
the machinery in these boats, but were they in active 
service there is reason to fear that the engines would be 
found as defective as the hulls :— 


At this time we are told, there are forty-seven gunboats’ 
besides mortar vessels, hauled up at Haslar yard. All the world 
remembers the pean which wa3 sung over this miniature fleet. 
Christened with coquettish little names, the gunboats, built ac- 
cordiig to the newest model and commanded by gallant young 
officers, were the pets and the pride of the country. Their qualities 
were invidiously contrasted with those of the heavy line-of-battle 
ships and frigates, which crept cautiously about the shallows of the 
Baltic, or watched sluggishly opposite the entrance to Sebastopol. 
It was told how after the war they were all drawn up ready for use 
on the shortest notice, how they could be brought down to the 
water in less than an hour, and the enemy confronted in less than a 
week with an extempore fleet as formidable as any that could issue 
from Cherbourg. ‘The Government appears to have been as much 
impressed as the public with the usefulness of these craft. They 
had done good service at Sweaborg, they had ascended the rivers of 
China, and were again to be dispatched to that distant region to 
bring the Emperor to reason. Accordingly, the shipwrights have 
been at work on them with no little activity. Twenty-two, we are 
told, have been repaired at a great cost, and, with the exception of 
coppering, are tit for launching. Nine vessels are under repair, fourteen 
are wailing examination. These repairs began more than three 
years ago, and have been continued at intervals to the present time 
{t will appear singular that vessels built only in 1854 and 1855 
should so soon require such extensive reconstruction. Very quietly 
do these repairs seem to have been carried on, and no complaints of 
the contractors have been allowed to become public. ‘The decay 
has been attributed to the fact that the gunboats had been stripped 
of their copper, and placed high and dry in a current of air. 
But now it is announced that the decay must be attributed to 
another cause. Some gunboats which had been kept atloat have 
been hauled up, and have been found to be “far more defective 
than those stored beneath the sheds, and the only conclusion which 
can be arrived at is that the whole of our gunboats afloat are untit 
for service.” ‘ihey have been constructed with the most reckless 
wd to the quality of the material. If those which have been 
a sample of the whole, we are at this moment without 
sient gunboat. Searcely a sound piece of wood can be seen 
them, every part bearing marks of “sap,” and some of the 
ribs are completely enveloped with it; the pressure of the hand on 
their frame crumbles it to dust. Much more to this effect is given in 
our Naval Intelligence. The copper bolts, also, which should have 
gone through and been clinched on each side, * were found to have 
been changed into short ends of about two inches, driven in on each 
side’—a fact, which, if correct, convicts either the builders or their 
workmen of a deliberate and most disgraceful fraud. 
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Of course, this abominable history must be fully inquired into. 
Here we have the country, when hard pressed by war, and unable to 
furnisin the necessary number of vessels from the public yards, 
applying to the first private builders in England, and concluding 
contracis with them for the construction of vessels. The contracts 
are taken, the vessels are built, the country imagines that its naval 
increased, and now, at the end of tive years, we 
yatchfuluess of the Admiralty nor the honesty 
of the builders have prevented us from being 
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200 yards of thread on a reel purporting te hold 300 yards. We 
might have much to say on the carelessness of the authorities which 
ed such fraudulent handiwork. Surely green wood can be 
ished from seasoned timber by dockyard officials, and a 





shed 
copper bolt driven throug a vessel’s side and clinched must present 
a ditlerent appearance trom two bolt-leads merely tacked on, one 
inside and the other out. but these considerations are forgotten in 
the shame we feel on reilecting that tirms holding a high position 
in the English mercantile world should be guilty of such baseness. 
It is impossible to believe that such universal inferiority in the 
material of the vessels could be accidental. One or two gunboats 
might be built of green wood by mistake, but such a state of things 


| as is reported to exist can only be the result of general unscrupu- 


lousness amonsy those who had taken the contracts. It may be that 
the Government price was too low, and it is said that the only two 
sound vessels were built by a tirm which lost money by their con- 
struction. Lut that cannot be an excuse for the others. The public 
will demand a searching and unsparing inquiry into these delin- 
quencies, and if it should appear that men holding a foremost position 
in the community have been guilty of such malpractices, they should 
be duly exposed and punished. Such doings are a discouragement 
to every one who wishes to see the natural sluggishness of the oflicial 
world compensated by the enterprise of private houses. It has 
been the argument of the Admiralty, the Horse Guards, and other 
departments, that their worst faults were as nothing to those of the 
men whom public opinion held up as their models. The Circum- 
locution-otlice, at any rate, did not job, and swindle, and make money 
out of the public ruin. ‘This plea will now have double force, and, 
though we tvel sure that the commercial business of this country is 
mainly conducted in a high and honourable spirit, the administrative 
reformers will be taunted with the rotten timber of the gunboats 
built in private yards, unless their builders can clear themselves 
from this charge. 


Tus Artanric Royal Matt Stream NAviGATion COMPANY.— 
On Saturday, the Connaught, the tirst of four mail express steam- 
ships, of great power and speed, for the Atlantic Royal Mail Steam 
Navigation Company, two building on the Tyne and: two at Hull, 
was launched from the building yard of Messrs. Palmer and Co., at 
Jarrow, to run from Galway, vid Newfoundland, to New York. The 
Connaught is a magniticent vessel, the largest yet launched in the 
waters of the Tyne, and it is computed that she will run nearly 
20 miles an hour. Her length is 378 ft., and 360 ft. between per- 
pendiculars ; her beam is 4) ft., over all 71 ft. 6 in. ; her depth of 
hold is 30 it. She is constructed with a spar deck, straight 
stem and elliptic stern, and built on the wave-line principle. She 
carries her tioor well aft, which will give great steadiness and 
buoyancy at a high rate of speed. She is built in water-tight com- 
partments of extraordinary strength; and some idea of the supe- 
riority and safety of this principle may be formed from the fact that 
should 40 ft. of her bow be carried away by collision, she would still 
float on an even keel without risk. Ly an improved arrangement 
of the stringers, keelsons, beams, &c., gre at longitudinal strength is 
obtained, while the transverse frames are doubled. 1he Connaught 
is throughout double, and in some places treble-rivetted. The 
saloon for the accommodation of first-class passengers is titted up in 
the most elegant and substantial manner, and the state rooms are 
exceedingly comfortable and convenient. The horse-power of the 
engines is 800 nominal, and they are on the oscillating principle. 
Ihe boilers are eight in number, constructed on the most approved 
plan, and with a total heating surface of 20,000 square teet. They 
are heated through 40 furnaces. ‘Lhe new principle of superheatin a 
or drying, the steam has been adopted by Beardmore and Galloway's 
patent. Lhe paddlewheels are 34 ft. diameter, and made with 
teathering tioats, 12 ft. long by 4 ft. 8 in. diameter. At fouro clock, 
about the time for launching, an immense concourse of people were 
gathered together on the banks of the river, and the river was also 
crowded with loaded steximboats and other craft. Nearly all the 
leading inhabitants of the town and district were present 1n the yard. 
The vessel, afier the ceremony of naming, by Mrs. Charles Palmer, 
glided oti the ways into the stream amid the cheers of the people. 
After the launch a large party dined with the directors of the com- 
pany and the Messrs. Palmer, the draughting-rooms of the works 


being fitted up as a dining-hall. 
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THE ENGINEER 





LOCOMOTIVE ENGINES. 
SPECIFICATION. 
(Continued from page 241.) 


Fire-box Casing.—The front and back plates of the fire-box casing 
are to be made of the best Low Moor or Bowling wrought-iron 
plates, ,3; in. thick, flanged over, and wrought to the shape shown 
in the drawing. It will be seen that no angle iron is required for 
making up the corners. 

The crown and sides of the fire-box casing to be made of three 
plates of the best Low Moor or Bowling wrought-iron, 7 in. thick, 
and the plates to be put together with rivets made of Low Moor or 
Bowling iron, 3 in. diameter; the remarks that have been made con- 
cerning the rivetting of the barrel of the boiler are equally applicable 
in this case. 

Upon the top of the fire-box casing must be placed a wrought- 
iron ring 1 ft. 6 in. diameter inside, and 4 in. deep from the top of 
the fire-box casing to the flange; to be made of the best Low Moor 
or Bowling wrought-iron plate 3 in. thick; the flanges to be turned 
over, and the whole made solid without angle-iron or lap joint. This 
ring must be fixed to the top of fire-box casing by 3 in. rivets, made 
of the best Low Moor or Bowling iron, and the pitch and position of 
rivets will be shown in the drawing. 

This ring is exactly the same as the one before mentioned, which 
is to be placed about the middle of the barrel of boiler. 

On the top of the ring is to be placed a wrought-iron covering 
plate } in. thick, and made of Low Moor or Bowling iron. This must 
be surmounted by a brass pillar, with the safety-valve, lever. and 
spring balance. Full particulars of this portion of the work will be 
given in the drawings. Seven brass mud plugs and mud plug seats 
must be placed, four on the left-hand side and three on the right- 
hand side of the fire-box casing, and a brass mud plug and seat will 
be placed at each of the front corners of the tire-box casing. A 
blow-off cock will be placed in the position shown in the drawing. 

On the fire-box casing must be placed the gauge glass fittings, 
the scum and warming cocks, and the gauge cocks, to drawings or 
patterns. A whistle must also be placed on the top of the fire-box 
casing. A steam indicator—Bourdon’s patent—must also be added. 

On the top of the fire-box casing must be placed a weather plate, 
made of sheet-iron, of the form and thickness shown in the drawing. 
On each side of the fire-box casing must be rivetted two frame guides 
or stays, with 7 in. rivets, made of Low Moor or Bowling iron; an 
ash-pan and damper must be placed below the tire-box casing, with 
one movable door, as shown in the drawing. 

The sides of the ash-pan to be made of good Staffordshir2 iron, 
7; in. thick, and the bottom and end of the ash-pan to be made of 
the best Yorkshire iron 2 in. thick. A mud door to be put in the 
ring between fire-box and casing, as shown in drawing. 

Fire-box.—The inside fire-box to be made of the best copper, to 
be obtained from Vivian and Co., Pascoe, Greenfield and Co., or 
some other parties to be approved of by the engineer to the com- 
pany. The length, breadth, and height, as well as every particular 
required, will be found in the drawing. 

The tube-plate to be 3 in. thick, and the side, crown, and back 
lates to be 4 in. thick, The sides and crown to be of one plate. 
The whole to be well rivetted together with the best Low Moor or 
Bowling { in. rivets, as shown—full size—upon the drawing of the 
arrangement of boiler. To have two lead plugs, as shown. The 
fire-box casing and the fire-box to be stayed together on every side 
with the best copper stays, Z in. diameter, and placed as shown in 
the drawing. The plates to be tapped, and the stays tightly 
screwed into both plates, and well rivetted over at the ends. Ten 
roof stays to be placed on the top of the fire-box, formed of single 
bars of the best assorted scrap hammered iron, 53 in. deep by 14 in. 
thick, each to be secured to the roof of the tire-box with nine tap 
bolts; the bolts to be Zin. diameter, and made of the best Low 
Moor or Bowling wrought-iron, tapped 3 in. into the stay, and 
screwed by the head from the under side. 

Care must be taken to make the roof-stays bed well on the roof of the 
fire-box, and at the ends where the ends of the roof-stays fit on the 
bend of the end plates of the fire-box. No mere setting with the 
hammer will be allowed, but the hammer and chisel must be used in 
fitting these stays into their respective places. Too much stress 
cannot be laid upon this point, as the work will be minutely exa- 
mined on this head. Six vertical sling-stays must be placed as 
shown in the drawing, and fastened to the inside of the man-hole 
ring and to the roof-stays. These stays are to be made of the best 
assorted scrap hammered iron; they should be put in their places 
hot, so that a proper hold is obtained of the roof-stay. 

Smoke Burning.—An apparatus for smoke-burning must be sup- 
plied on a principle which will be shown in the detailed drawings. 
The cost of this, including patent-right, will not exceed £15, and is 
to be borne by the contractor. 








Smoke-box.—The top, sides, front, and door to be made of good | 
Staffordshire iron, } in. thick, having a perfectly smooth and good | 


surface, the rivets countersunk, and filed flush on the outside. 
bottom plate of the smoke-box to be 3 in. thick, and to have a squave 
hole cut in it; this hole is to be covered by a sliding door, which 
must be made as nearly air-tight as possible when shut. 

A square frame of Low Moor or Bowling angle-iron, 6 in. by 4} in., 
and not less than § in. on the thin edge, is to be placed between the 


The | 


inside frames at the bottom of the smoke-box, and the end plates of | 


the smoke-box are to be rivetted thereto. 


Chimney.—To be made of good smooth plate, 4%; in. thick, with | 


a jump joint and countersunk rivets down the back. The whole to 
be perfectly free from hammer marks, and the bottom carefully 


fitted to the top of the smoke-box, so that a perfect joint can readily | 


be made with a little red lead. 

Fire-bars and Framing.—These must be made as strictly to all 
the particulars shown in the drawings, as the more important parts, 
that they may not only change readily with each other, but with 
other engines also. 

Wheels.—To be of wrought-iron, and of the best material, with 
solid spokes and bosses. ‘They are six in number, viz., four 6 ft. 1 in. 
diameter over the tread of tyre; ‘and two 3 ft. 7in. Great care 
must be taken that the bosses, the junction of the ring, and the arms 
be all perfectly solid. They must be turned and bored, and have 
key-ways cut strictly to template, so that they be exactly alike, and 
each wheel must be put on to its axle by screws or hydraulic power. 
The rim must be correctly turned to gauge, to receive the tyre, 
and the whole wheel trimmed up, so that the surfaces and lines are 
all fair and true, and the whole a thoroughly good job. The crank- 
pins are to be of Krupp’s patent steel. 

Tyres. — To be of Krupp’s patent steel, 2 in. thick at the tread 
when finished; to be carefully bored before shrinking on to the 
wheels and accurately turned, so that all the driving and trailing 
wheels may be precisely the same diameter, and that the leading 
wheels may all be of the exact diameter assigned to them. 

The tyres to be secured by taper bolts and nuts, as per drawing ; 
the bolts to be made of Krupp’s cast-steel, of the same description 
of material as the tyres. 

Axles.—There are three axles. They must all be of the very best 
faggoted wrought-iron—either of the Patent Shaft Company's best 
manufacture, or of some maker approved of by the undersigned— 
free from imperfections of any kind, and turned all over. The 
templates and gauges that will be forwarded must be strictly 
adhered to. 

Gear.—The eccentrics to be in two pieces each; the smaller 
portion to be of wrought-iron, and the larger of strong and hard 
cold-blast cast-iron. The eccentrics are fastened on the shaft by 
means of set-bolts, as shown on the drawing. The eccentric strap- 
liners to be of the best gun metal. The rods and straps to have the 
oil-cups forged on, as shown. 

The wrought-iron work to be all composed of the best Low Moor 
or Bowling iron, and of the very best finish ; and each piece to be 
well and properly case-hardened, and re-cleaned up. Gun-metal 
bushes must be used in all such parts as have them shown in the 


drawings. All the pins which are shown to be of the same dimen- 


sions must fit every part of the motion equally well. Care must be 
taken also that all the split-pins are made to the dimensions shown. 

Longitudinal Frames —There are two frame-plates. ‘fo be of the 
best Low Moor or Bowling wrought-iron ; the plates to be 14 in. thick 
when finished, made to the form and from the dimensions to be 
found on the drawings. They must be planed all over on bot! sides; 
all the holes must be marked and drilled to one template, and 
rhymered out to the exact size given; and each bolt securing the 
cylinders, stays, &c., to be turned to gauge, and fitted so into its 
place as to require being driven home. 

All bolts must be carefully made to drawings, finished and turned 
up to the exact size. 

When the frames and cylinders are all bolted and rivetted to- 
gether, and before the boiler and wheels and axles are put into their 
places, the correctness of all the dimensions, and the truth and 
accuracy of all the work, must be very carefully checked by diagonal 
as well as longitudinal and transverse measurement. The frames 
must be strictly square, and free from cross-windings, and the horn- 
plates perfectly square with the engine in all directions. 

Cross- Stays.—The feet and angle-irons on every stay, of every 
kind, where they bed upon the frame, must be planed or slotted 
perfectly true, and to the exact length required, so that they fit 
correctly to their places without setting or twisting of any kind; 
and every hole must be rhymered out in its place, as specitied for 
the frames. No liners or tilling pieces of any kind will be allowed 
to make up imperfect work or dimensions. This particularly applies 
to the stay which connects the brackets for carrying the expansion 
links. 

Tank.—A tank about 3/3" by 3’ 0” by 3 0”, and } in. plate to be 
placed under the foot-plate at the back of the fire- box, to be carried 
by the buffer plate at the back, and by a stay between the frames in 
front, to have a man-hole and door at back, as shown in drawing. 

Platjorms.—These run the whole length of the engine on either 
side, supported by brackets from the frame, aud angle iron round 
the edge, and are to be made of good iron plate in. thick, known 
generally as “engine-room tloor plate,” rolled to the Colebrook-dale 
pattern, 

Splashers.—To be made to drawing, of sheet-iron 4 in. thick, with 
good smooth and clean surfaces, and rivetted to their places. The 
whole to be well rivetted, and finished in a workmanlike manner. 

Hand-Railing.—The pillars attached to the trailing butier-plate to 
be of good wrought-iron; the short ones on the boiler to be of brass, 
and, as well as the rail which goes round the boiler and front of 
smoke-box, to be neatly polished and tinished. The plates are to be 
of the same description as those in the splashers. 

Axle-Boxes.—There are two driving and two trailing axle- boxes 
and keeps of the same dimensions, to be made entirely of the best 
gun-metal; and two leading axle-boxes (differing slightly from the 
driving and trailing) and keeps, to be made of the best gun-metal. 

Care must be taken in fixing the oil-pipes in the top of the axle- 
boxes that they be so placed as to convey all the oil directly on the 
top of the journal, and that it is not wasted by running away 
between the side of the step and the inside of the box. All the 
bearings must be well titted on to the journals to one-third of the 
circumference of the journals. No more space must be allowed 
between the axle-boxes and the rubbing-pieces than just sufficient to 
allow each axle-box to slip readily and freely into its place. (See 
drawings of all these parts.) 

Aale-blocks —All the axle-blocks are to be of hard and strong 
cold-blast iron, planed over on all sides, and firmly fastened to the 
inside frames by means of wrought-iron bolts, nicely turned, and 
driven tightly home, and secured with nuts. ‘These axle-blocks must 
be correctly titted to the template and drawing in all respects, and 
fixed as shown. 

Springs.—All the springs must be made of the very best spring 
steel. Each spring must be tested before being put into its place, by 
being weighted until all the camber has been taken off, and on the 
removal of the weight, the spring found to resume its original form. 
All the springs are to be made of the dimensions and to particulars 
in the respective drawings. 

(To be continued.) 





Souru Kensineton Museum.—During the week ending 21st April, 
1860, the visitors have been as follows :—On Monday, Tuesday, and 
Saturday, free days, 5,398; on Monday and Tuesday, free evenings, 
5,735. On the three students’ days (admission to the public, Gu ) 
1,933; one students’ evening, Wednesday, 211. ‘Total, 13,277, 
From the opening of the Museum, 1,403,069. 

Tue GoverNMeNT GunBoats.—A special meeting of the Council 
of the Bristol Chamber of Commerce was held on Wednesday, Mr. 
John Shute in the chair, at which it was resolved that a communi- 
cation should be addressed to the members for the city (Messrs. H. 
Berkeley and W. H. Gore Langton) in reference to the recent 
disclosures as to the gunboats built for Government during the late 
Russian war. The letter states that the attention of the chamber 
has been called to a statement in the Times of the 21st inst., under 
the head of ‘Military and Naval Intelligence,” referring to the 
present condition of the gunboats recently examined at Haslar, in 
which statement the following passage occurs:—‘ They stand on 
their blocks stripped of their planking, and scarcely a sound piece of 
wood can be seen about them, every part bearing the marks of 
‘sap,’ and some of their ribs are completely enveloped with it; the 
pressure of the hand upon their frame crumbles it into dust; white 
fungous matter grows over all, and nothing remains but decay and 
rottenness. The contract price of these vessels is said to have 


| amounted to about £5,000 for each hull alone, and, if so, the cost of 





repairing each of the two vessels we have named must amount to 
about £3,500. Taking one of the completed boats as a medium of 
the repairs of the boats which have been hauled up for preservation, 
it will be found that in her case labour and material amount to 
about £1,400. The copper bolts, too, in one of the boats, which 
ought to have gone clean through and been clinched on each side, 
were found to have been changed into short ends, of about 2 in., 
driven in on each side. In the inidst of all this decay there are two 


| boats, which have been examined and repaired, which are declared by 


the authorities to have been constructed in a manner creditable to 
their builder, both as regards labour and material ; but it is said that 
the doing so nearly entailed their builder's ruin. They are named re- 
spectively the Earnest and Escort.” The chamber considers it a part of 
its duty to direct attention to the above circus! ances, more especially 
since the two gunboats, the Earnest and the Escort, were built by a 
local shipbuilder of great eminence, Mr. William Patterson. Upon 
inquiry, the chamber finds that in building those vessels Mr. 
Patterson met with considerable pecuniary loss, and that that 
gentleman subsequently tendered for the construction of other 
vessels for Government, but that his tender was not accepted, 
because it was a few shillings per ton higher than those of his 
successful competitors. The chamber desires to call especial atten- 
tion to this point, and respectfully to urge that the consideration of 
the lowest rate of tender for such important works should not be 
the invariable principle upon which such contracts should be decided, 
for the example of these gunboats proves that severe and reckless 
competition, as evinced in the construction of these vessels, while it 
injures the fair and honourable tradesman, will not ensure the best 
workmanship and materials. The chamber also expresses an 
opinion that, considering the reputation Bristol shipbuilders have 
sow maintained, if due regard had been paid to the public in- 
terests, rather than to the nominally Jowest tigure tendered, more con- 
tracts would have fallen to their share. The enormous expenditure 
now going on for these and similar purposes makes the matter the 
more important, and the chamber is therefore gratified to observe 
that the House of Commons has agreed to address her Majesty 
praying for the appointment of a Royal Commission to inquire into 
this and other kindred matters relating to the administration of the 
navy in the dockyards. In conclusion, the chamber requests the 
members for the city to bring the subject matter of their communi- 
cation under the notice of the commissioners, and, if necessary, of 
the House of Commons. 





AMERICAN STEAM STAIRCASE. 
PATENT DATED 197TH SEPTEMBER, 1859. 


Tuts invention, by Otis Tufts, of Boston, U.S., has for its object the 
rendering of the conveyance of persons, baggage, or goods vertically 
to or from the different storeys of hotels, public buildings, or ware- 
houses, more safe, convenient, and, in fact, practicable than by 
former methods, ; 

The invention consists of two general parts: firstly, the means 
for etlecting the raising of the elevating carriage or platform, and 
the stopping of the same at any desired point; and, secondly, the 
means for controlling the descent of the same. - 

The elevating power employed is that of a large screw placed ver- 
tically, and made te revolve by suitable gearing at its lower end. 
This screw is a cylinder of iron, and may be cast in sections of con- 
venient length, and, say, of ten or twelve inches in diameter ; upon 
this is cast a broad square thread, having a rapid pitch. The screw 
is secured to the building by bearings, which project from a vertical 
timber, and which encircle the screw at the places where the sections 
are affixed together, the screw being smaller at those parts, so that 
the bearing need not extend out beyond the surface of the cylinder ; 
its wefght and that of the load may be sustained wholly by the step 
at the bottom. A nut is made to travel upon this screw, and con- 
sists of a cylinder, smooth upon the interior, and somewhat larger in 
the bore than would suiftice to merely admit the thread of the screw. 
A female screw is formed in this nut by inserting, at suitable 
distances and positions, friction-rollers set in frames. A portion of 
these serve to steady the nut in its due position, and are set in on 
different sides of the nut, so as to travel upon the cylindrical part of 
the screw, while, to save friction, they are placed with their axes at 
such inclination to the axis of rotation of the screw, that each rolls 
upon the cylinder in a direct line as the nut ascends or descends the 
inclination being according to the pitch of the thread. and tiu- there 
is no sliding laterally of the rollers. Another set of rollers is in- 
serted also from the outside, the purpose of which is to travel upon 
the up;er side of the thread, and thus cause the nut to be raised 
when the screw is revolved in the proper direction. The axes of 
these are horizontal, and the rollers are, in effect, carriage-wheels 
travelling uyon a rail wound spirally along a cylinder, The nut is 
not permitted to turn around, and it bas a yertical slot throughout 
its length on one side, whereby it may pass (he arms of the bearers 
before described, as for sustaining the vertical position of the screw. 
Around or upon the nut thus constructed the platform is 
built, of such size as will but just pass readily through the 
openings in the tloors, and to obviate the disposition to tura around 
in one direction, which will be caused by the action of the screw, 
there is a vertical rail ranning upon the side of the opening or well, 
and a single wheel ou the carriage runs against the said rail. The 
platform may be built up at the sides, and covered at top, and have 
doors which are opened and closed automatically by the action of a 
cam properly located on the building to act upon a system of levers 
under the platform at the proper times, which will be just as the 
bottom of the doors has passed above the level of each toor. 
Similar levers upon the building, acted on by a cam placed on the 
carriage, operate to open and close doors upon the well or opening in 
which the carriage moves There is an arrangement for throwing 
the driving belt out of or into gear automatically when the carriage 
arrives at the top of the serew or at the bottom respectively, aud 
this is made to connect from top to bottom by a rod which passes 
through the carriage, in order that it may be operated by a person 
inside when it is desired to stop at any particular floor, There is 
also a friction-brake of ordinary construction, to hold the carriage in 
position at such stopping, but operated by a cord which passes like- 
wise through the carriage, in order that it too may be under the con- 
trol of the person within. 

The second feature of this invention is the means of effecting the 
descent of the carriage. It is intended that its gravity shall be the 
power to effect such descent; but that power would be subject to 
constant acceleration, and hence the inventor has devised a peculiar 
retarding apparatus. At the moment when the hoisting machinery 
is thrown out of gear with the driving power, it is transferred to the 
retarder, although that does not begin to operate whilst the break 
is applied; and the principle depended on for duly controlling the 
rate of descent is the passage of water or other fluid through 
apertures of given size. The manner in which the inventor avails 
himself of this principle is by the use of closed cylinders, having a 
piston in each, with apertures through the piston, through which the 
water may pass and repass as the piston travels from end to end of 
the cylinder. The piston may be composed of two plates, having 
openings which coincide when fully open, One of these plates is to 
be fixed upon the piston rod, while the other is aflixed upon a tube 
encircling the said rod, and forming a part of it until the stufling- 
box is passed, where it can be made to partially rotate, and thus 
close the openings in the piston by moving the plates by each 
other. This rotating of the tube may be etlected by an ordinary 
ball or other governor. ‘This system of retarding the return revolu- 
tion of the screw, whereby the descent of the carriage is permitted, 
is equally applicable to the drum on wh ch a rope has been wound, 
in cases where that is the method employed to raise the platform or 
carriage, as is commonly the case in the elevators or lifts used in 
warehouses. 

Fig. 1 is an elevation of the screw which the inventor employs as 
an elevating power, and of the peculiar nut devised to travel upon 
it; Fig. 2 isa vertical central section through the same; Figs. 3 and 
4 are horizontal sections on the lines z . x and 
respectively of Fig. 1; Fig. 5 is a like sectional view, with the 
carriage attached ; Fig. 6 is a like view, showing the gallery 
or “well” in which the carriage is made to operate; Figs, 7 
and 8 are front and side elevations respectively of the carriage as 
connected with apparatus for causing both the ascent and descent ; 
Fig. 9 is a top or plan view of the elevating and lowering machinery ; 
Figs. 10, 11, and 12 are views of parts in detail, fully referred to 
herein. 

The elevating column or screw seen at a extends from the bottom 
to the top of the building. It may be made of cast-iron in sections 
of convenient length, and be a cylinder of, say, 8 in. to 12 in. in 
diameter. Upon this screw a broad square thread is made, which 
should have a rapid pitch, as shown, The several sections are 
coupled together by pins or journals 4, so united to each other that 
the rotation of one section upon its axis will be imparted to the 
others. The ends of the sections, where so coupled, do not come 
together, the pin Letween being of sufficient  s to admit a bearer 
or support ¢, which at one end is to be tirmly aftixed to a permanent 
portion of the building, and at the other encloses the journal-pin 4, 
thus supporting the screw a in a vertical position, The screw is 
made in sections of convenient length for casting, and such bearers 
are placed at all of the couplings, whereby the weight of the screw 
may be very much less than would be required if it were to be 
made in one continuous length, and without support, except at its 
ends, In arranging the couplings care is to be taken that the thread 
on each section occupies the position it would have if the screw were 
cast in one piece. The weight of the screw and of its load may be 
sustained wholly by the step at the bottom, and hence the 
bearers 6 are only required to secure the screw against de- 
flecting from the perpendicular, if that is the line of travel. The nut 
which the inventor prefers to employ upon this screw consists of 
cylinder d of cast or plate metal, made smooth upon the interior and 
somewhat larger in the bore than would suffice to merely admit the 
thread of the screw. A female screw is formed within this cytinder 
by inserting, at suitable distances and positions, friction rollers set 
in frames. A portion of these, as seen 4 «serve to steady the nut 
in its due position, and are set in on d‘flere ntsides, as sh »wn in Fig. 3, 
so as to travel upon the cylindrical portion or core of the screw a, 
while to save friction they are placed with their axes at such incli- 
nation to the axis of rotation of the screw, that each rolls upon the 
core thereof in a direct line as the nut ascends or descends, the incli- 
nation being according to the pitch of the thread, and hence there 
is no sliding laterally of these rollers. The other set of rollers / is 
inserted also from the outside ,and the purpose of these is to travel 
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along the upper side of the thread sustaining the entire weight of 
the nut and of the carriage which may be built around or upon it- 
They thus cause the carriage to be raised when the screw is revolved 
in the proper direction. The axes of the rollers / are horizontal, as 
seen in Fig. 2, and these rollers are in effect carriage- wheels travelling 
upon a rail wound spirally along a cylinder. The nut is not to be 
permitted to turn around, and for this purpose a guide-rail g, Figs. 5 
and 6, is provided upon some suitable portion of the building within 
the gallery, and a spur g! upon the carriage aflixed to the nut, which 
spur travels along the rail as the carriage ascends and descends. ‘Ihe 
nut has a vertical slot on one side throughout its entire length, where- 
by it may pass the arms of the bearers e, which sustain the screw in 
position. Around or upon the nut thus constructed a platform A 
is built, of such size as will but just pass readily through the 
openings in the floors, and this platform will b> kept in’ proper 
direction by the spur and guide-rail above described, the ditlerent 
floors through which the platform passes forming galleries or 
landings at which the platform may be stopped when desired, either 
in ascending or descending. ‘The platform is built up at the sides 
and covered at the top, so that those inside may be protected from 
anything which might fall into the well or aperture in which the 
carriage travels. This carriage may have doors which are so 
arranged as to be opened automatically by the arrival or stopping 
of the carriage at any of the landings, and there may be also similar 
doors upon the landings or galleries. A variety of devices, either 
upon the carriage to cause its doors to be so opened by coming inte 
contact with a fixed point on the gallery, or upon the gallery, 
actuated by a point on the carriage to cause the doors of the gallery 
to be withdrawn, will be readily made by a skilful mechanic. 

An arrangement of levers is shown in Fig. 5 for opening the doors 
of the carriage, the levers being under the tloor thereof, and the ends 
of the same which project out as at 4, are thrown back into the 
positions shown in dotted lines by coming into contact as the 
carriage ascends or descends with the cam A, Figs. 6 and 8 on the 
gallery, whereby the door is made to slide to one side. A similar 
arrangement is shown in Fig. 12 for opening the doors of the gallery. 
The platform A therein shown is that of a square carriage, and the 
contact of the end of the lever A with the cam A! on the carriage 
will cause the door to be withdrawn, as shown in dotted lines. By 
similar devices the doors of the carriage and of the landings or 
galleries may be locked by the action of the carriage, as it starts 
either to go up or down, and be unlocked again when the carriage 
arrives at the next landing. 

The carriage is made to ascend by causing the screw a to rotate 
in the proper direction through any suitable system of gearing 
attached to it. In the illustrations it is shown as having a bevel 
gear i, Fig. 8, by which the motion is given from a horizontal shaft i! 
Attached to or connected with this shaft is a friction strap brake of 
ordinary construction, which is operated by a cord j, which passes 
up through the interior of the carriage and over a sheave at the top 
of the building down to the strap, whence, by pulling on this cord, a 
person in the carriage may apply the brake. This, however, should 
not be done until the driving power had been disengaged, and to 
effect this there are two rods passing also through the carriage, as 
K and K_, which operate a shipping apparatus of common construc- 
tion for shifting the driving-belt from the tixed to the loose pulley on 
the shaft #!. At the top of the building these rods are connected by 
a chain which passes over a pulley, as shown in Figs. 7 and 8, and 
here there is also a counterbalancing metallic sector /, the object of 
which is to throw off the belt automatically when the carriage 
arrives at the top, and which it effects by being thrown over when 
struck by the top of the carriage. 
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A cylinder constructed according to the second part of this inven- 
tion is shown in section at m, Figs. 10 and 11, and exteriorly in 
Figs. 7, 8, and 9. The connecting-rod from the piston x is attached 
to a crank on a shaft 0, which is thrown into gear with the shaft @ 
when the hoisting-belt is shifted to the loose pulley, and then the 
carriage, if not held by the friction-brake, will begin to descend, 
thus putting the shaft @ in rotation in a reverse direction. The 
rapid rotation of this is retarded through the intermediate shafts 0 
with which it is now in gear, since the pistons in the cylinders can 
| only travel so fast as the water in one end will permit by its passage 
| through the apertures in the said pistons. There should properly 

be two of these cylinders, having their connections with cranks set 
| ata right angle to each other for greater steadiness. ‘The manner 
in which the inventor controls the rate of descent is by altering the 
size of the apertures in the pistons. The piston, Figs. 10 and 11, 
consists of two plates m! and m!!, the rod of the upper plate being 
a tube through which the rod of the lower plate passes. Holes m!!! 
are made through these plates, which shall coincide when fully 
open. The outer or tube portion of the piston-rod may be attached 
| to the cross head, and the end of the rod of the lower plate pass 
through that, as seen in Fig. 11, and it has an arm p upon that 
end, by which it may be turned so as to reduce the size of the 
openings. This arm extends into a vertical slot in a horizontal 
| bar g, and by moving this bar laterally the openings in the pistons 
| may be altered. A * fly ball,” or other suitable governor, may be 
attached to control the movement of the bar g, and thus the rate of | 
descent will be rendered uniform whatever may be the weight on 

the carriage or platform. This system of retarding the return 

revolution of the screw, whereby the descent of the carriage is per- 

mitted, is equally applicable to the drum on which a rope has been 

wound, in cases where that is the method employed to raise the 

platform, as is commonly the case in the elevators used in ware- 

houses. In addition to the retarder, a spring of some proper con- 

struction may be employed, upon which the carriage or platform 
shall strike as it approaches the bottom of the building, and thus 

come to a rest more gently, 

The operation of the various parts of this invention will be as 
follows:—The rotation of the screw in the proper direction causes 
the ascent of the carriage ; as a landing is reached, the doors, both 
of the carriage and of the galleries, will be first unlocked and then 
opened ; if the carriage is not then stopped by the person in charge 
inside these doors will at once be closed and locked, so that all 
liability to accident may be avoided, and the same will be repeated 
until the carriage shall arrive at the top of the building. At this 
time the top of the carriage will strike the sector, and throwing it 
over, will throw off the driving-belt, and at the same time engage 
the driving-shaft with that of the fluid retarders. The descent 
will then commence by the weight of the carriage causing the | 
screw to rotate in reverse direction, but this will be controlled to any 
desired degree of speed by the position of the openings in the 
pistons of the retarders. On reaching a landing below, the doors 
will be unlocked and opened, when, if the carriage be not then 
stopped, the doors will be at once closed and locked, and so on to | 
the bottom. Here may be an arrangement for throwing the driving 
apparatus into gear again, similar to that at the top for throwing it 
out, and thus the carriage would travel backwards and forwards 
continuously. If the conductor wishes to stop at any point when 
the carriage is ascending, he pulls upon the rod K, thereby 
throwing off the driving-gear, and at the same time draws the 
cord j, thereby applying the friction-brake, and retaining the screw 
from further return rotation. If then he wishes to ascend, he 
| releases the cord *, and pulling the rod K1, throws the screw out of 
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gear with the retarding apparatus, and into gear with its driving 
apparatus, when the ascent recommences. If desired, the trains for 
unlocking and for opening the doors can be so arranged, that if the 
conductor does not wish to stop at any particular landing, he can 
throw those out of action. In the illustrations the screw and nut 
are shown as enclosed within a casing A!, the carriage being affixed 
upon the nut by means of an arm extending through a slot along 
the whole length of the casing; this, however, is not necessary, 
being merely a question of appearance. 








Wreck or THE HuNGARIAN.—The Portland Argus states that 
the clock of the Hungarian was found, and that its hands indicated 
eleven hours fifteen minutes, conjectured to have been the time when 
the steamship struck and went down. Singularly enough the clock 
was in going order, and ran well on being started again. This clock 
fixes beyond question the hour of the disaster. If the reported loss 
of a vessel by getting into the ice and being carried ashore by the 
current near Cape Sable on the night the Hungarian was wrecked be 
true, it may afford a clue to the loss of the steamer. She may have 
run into the same field of ice, and thus in the storm have got upon 
the rocks. The time indicated, it is stated, was just at the com- 
mencement of ebb tide, which accounts for the fact that no more of 
the bodies were found; they were carried by it out to sea. Most of 
the goods recovered were picked up from nine to fifteen miles out- 
side of Cape Sable, and to the eastward of that point. But eight 
bodies have been recovered in all, and none have been identilied.— 
Canadian News. 

SHOK-MAKING MACHINERY IN Pxisons.—A correspondent of the 
New York Times gives the following account of the Rhode Island 
(U.S.) State Prison, and of the working of the machinery in use 
there for making shoes. The most surprising of all, or what would 
seem so to a New-Yorker, is a self-sustaining State Prison. The 
prison is tinely located. In front is an open lawn leading to the 
Cove, a pretty sheet of water, which stretches out in full view of the 
prisoner in his cell, or the contined debtor in his parlour. Passing 
by the prison part, which is very comfortable and pleasant for 4 
prison, I will briefly allude to that part where the cash is made— 
where the confined learn a trade—where the State saves Its pennics, 
and shoes are pegged by machinery. The State has a contract with a 
New York firm, to the eflect that the prisoners shall make shoes for 
them exclusively, the firm furnishing all the stock, machinery, Key 
and the State finding the men. From this is derived sutlicient 
income to support not only the State Prison, but other reformatory 
institutions, besides casting a mite or so into the Treasury. The 
amount paid for each man who is contined for any considerable 
length of time is forty cents a-day, and for the rest twenty-fve 
cents. Of course those who stay longer become better workmen. 
The style of shoe mae is a coarse, heavy brogan. Entering the 
spacious apartment, I found about 100 men, each in front of a sew- 
ing machine worked by steam. The whole work is done by 
machinery. 1st. The upper is lasted. 2nd. The shoe in tilled and 
soled. 3rd. The pegs are put in by a Yankee pegging machine as 
follows :—A coil of birch tape is passed over a cylinder; the operator 
holds, bottom up, the shoe which is to be pegged. A puncher makes 
a hole in the sole; the cyliuder passes the coil of birch under a —_ 
which cuts off the peg, and a hammer drives the peg into the - e. 
A good operator will so rotate the shoe, that in one-third — 
minute the machine will put two rows of pegs all round the sole. 


4th. ‘Ihe shoe is heeled—the heel being cut ina die. Sth. Itis 
trimmed and finished. They make regularly 600 pair of ine’) — 


each working day. (Think of that, strikers, male and fem 
shoes cost 61 dols. for sixty pairs, and sell at 1 dol, 20 cents per 
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TO CORRESPONDENTS 


*,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, d:c., to send their nanes and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

A ConsTANT SUBSCRIBER.— Write to the publication named. . 

J. L.—The strength of boiler tubes is believed to be, within certain limits, 
inversely as their length. 

H. H.—We will endeavour to coinplete a search for the patent, if there be one, 
in time to answer your query in our next, 

Novice.—Such a mode of increasing the draught is extensively used in the 
anthracite coal-burning boilers on board the American steamboats, and we 
think it might answer your purpose. 

. J. T.—An arrangement of diagonally framed sleepers, tnown as “ Hervon's 

Railway Track,” was for some time in use in the United States. The plan 
possessed several disadvantages, however, the most important of which were the 
cost of sitting and the inconvenience attending any adjustment of the line. 

E. A. J.—Capt. Ericsson refuses, and very naturally, to furnish plans of his 
present class of hot-air engines. They are made and extensively used, however. 
His original plans were pretty fully described in papers read two or three 
years ago at the Institution of Civil Engineers, in whose Transactions they may 
be found, 

W. T. (St. John’s Wood.)—You could not do better thin to obtain from the 
secretary of each of the principal lines here a copy of teir book of rules. 
M. Belpaire, of the Administration of Railways at Brussels, might, perhaps, 
send you a similar publication should you apply to him. The rules of the 
Indian Railways may be obtained, we think, from their secretaries here. 


PULPING MACHINES. 
(To the Editor of The Bugineer.) 
S1x,—Would you have the kindness to refer me to the makers of pulping 
machines? and the necessary apparatus for the manufacture of tapioca ? 
saenaccanniong Cc. P. 
ANNEALING MALLEABLE CAST-IRON. 
(To the Editor of The Bngineer.) 
S1r,—Will you kindly answer the following question through the medium 
of Tu& ENGINEER?—Which is the best process of annealing malleable cast- 
iron? T. M. V. 
Pont-y-Pridd, April 25th, 1860. 


HIGH PRESSURE BOILERS. 
(To the Editor of The Bngineer.) 
Sir,—Having read at various times your able articles on high-pressure for 
steam navigation, I am led to believe that we must sooner or later throw 
overboard the cumbrous weizht of machinery as at present adopted, and 
replace it with that of a lighter and more effective character: and as the 
great hindrance seems to be fear of explosion, I think boilers might be 
constructed so as to be better able to resist internal pressure. In my 
opinion if iron or steel hoops were contracted on the outside at intervals, 
the effect would be much greater than the stays used inside. Should 
you consider these remarks worthy of notice, by giving them insertion in 
THE ENGINBER they might lead to practical results. W. P. 
Bermondsey, April 24th, 1360. 


FLUES FOR WARMING. 
(To the Editor of The Bugineer.) 
Sim,—Will you or any of your numerous correspondents who are ‘ au fait” 
in boiler flues, be kind enough to enlighten me on the following subject :— 

A friend, who isa large bacon curer, has a room 60 ft. long and 16 ft. 
wide. A furnace is at one end, and a parallel flue 2 ft. wide by 1 ft. Gin. 
high runs up each side, and terminates in a chimney 30 ft. high at the other. 

The heat is very unequally dispersed ; the bacon hanging immediately 
over the flues frequently melts, while that in the centre is scarcely warm. 
The furnace is at present inside the building, which makes it very hot at 
that end. The flues are covered with stone slabs two inches thick, and 
finally covered with earth four inches thick. 

I shall feel extremely obliged if any of your correspondents would inform 
me if I could by altering the flues, or by any other arrangement, diffuse 
the heat more equally over the building so as to keep up a temperature 
varying from 60 to 80 deg. ZEBRA, 


SUPERHEATING STEAM. 
(To the Bditor of The Bugineer.) 

S1r,—I have an engine situated 65 yards from the boilers, the steam being 
conveyed to the engine through 6in, steam pipes, and the pipes run through 
a brick culvert 4 ft. diameter, but I tind that the steam is diminished 
3 Ib. to the inch at the entrance to the cylinder ; the pressure on boilers 
being 40 lb. to the square inch, and the pressure at cylinder only 87 Ib. to 
the inch, I also find that the steam, by the time it arrives at the cylinder, 
is very much condensed, thereby causing a quantity of water to enter the 
cylinder, 1s there any means of superhcating this steam near the engine- 
house so as to procure dry steam, and do away with the water in the 
cylinder? If so, I would feel obliged by you, or any of your correspon- 
dents, informing me, through the medium of your paper, as to the best 
mode of so doing. Groner THOMAS. 

Pontypool, April 11th, 1860. 
| We should advise that the steam be superheated at the boiler-end of the pipe. It 

would be of much less advantaye to superieat what was left after partial 


condensation. 
SXPERIMENTS IN TESTING ANCHORS. 
(To the Bditor of The Bngineer.) 

Sir,—In your correspondent’s description of the experiments made to test 
the holding power of Martin’s, Trotman’s, and Rodgers’ anchors respec- 
tively, published in your number of the 20th inst., the impression conveyed 
as to the results obtained is (unintentionally, I think) an erroneous one. It 
would appear from his statement that gers’ and Trotman’s anchors, when 
tested against Martin's, after dragging a certain distance, each took a firm 
hold, and came no further home, This was not the case ; the anchors took 
their full hold at the beginning of each trial, and in this position both 
Rodgers’ and Trotman’s came home without stopping through the dis- 
tances of 55 ft. and 62 ft., as mentioned, which was up to where the blocks 
of the chain fall met; and, consequently, could move no further; the 
result proving the holding power of Martin's anchor so much superior to 
that of the others that, while remaining perfectly fixed itself, it drew them 
through the ground, and had the blocks not intervened would have drawn 
them indefinitely. 

I hope, from your well-known impartiality, you will allow this explana- 
tion to appear in your next number, E, Rettig, 

2, Walbrook-buildings, London, E.C., April 26th, 1860. 

ENGLISH WORKMEN IN FRANCE. 
(To the Editor of The Engineer.) 

Sir,—I wrote to you some time since, asking for information regarding work 
for an Englishman in France; but you could not afford me any. I have 
recently acquired that knowledge for myself; and as I know there are 
many young men in the trade who, like myself, would not mind giving up 
certain advantages for the sake of a job in France, with the idea of learning 
the language, perhaps my small experience may prove of interest. I may 
premise that I had no introductions, and that I only spoke French im- 
perfectly. My first essay was at Marseilles. I spent a day in visiting the 
shops there, but entirely without success. I could not hear of a single 
Englishman employed there as a journeyman engineer, and only one as a 
foreman, and he told me that it was utterly useless, as they would not 
employ the English. I was, however, led to believe that there was a better 
chance at Paris, At Paris I took the Directory and lovked out the 
principal shops, and here 1 took the word of no one, but saw for myself, 
an operation which took me nearly four days, but with the same result as 
at Marseilles. Everywhere they were full; and one or two were honest 
enough to tell me that they would not on principle employ an Englishman, 
seeing that the wages of a French workman are quite one-third less than 
those of an Englishman, and besides that the men themselves were opposed 
to our being employed. Altogether 1 had as good a chance as another 
without introduction, as I was willing to take either the office or the vice, 
and to accept the current rate of pay. I found they would none of me. 
Perhaps these few lines may be the means of preventing others from spend- 
ing money uselessly, and buying their experience as I have had to do. The 
pay of a fitter is from 3°50 to 4tr. per day. JAMES SKINNER, 

Southampton, April 25th, 1860. 


MEETINGS NEXT WEEK. 

IxstiTUTION OF C1viL ENGINEERS.—Tuesday, May ist, at 8 p.m. : “On 
Coal Burning and Fced-water Heating in Locomotive Engines,” by Daniel 
Kinnear Clark. 

Civil AND MECHANICAL ENGINEERS’ Society, Poultry Chapel School-rooms, 
Chapel-place, Poultry, E.C,—Thursday, May ord, at 7.30 p.m., ‘On Steam, 
its Nature and Properties,” by Mr. G. W. MacGeorge. 








Tue ENowerr can be had, by order, from any newsagent in town or country, 
Gnd at the various railway stations; or it can, ¥ preferred, be supplied 
Girect from the office on the following terins:— 

Half-yearly (including double number), __ 158, Od. 
‘ Yearly (including two double numbers), £1 118. 6d, 
oll erate taken, an extra charge of two shillings and sizpence per annum 
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STREET RAILWAYS, 

THE township of Birkenhead appears likely to be the first 
in the kingdom to adopt what must be considered as one of 
the most important improvements of the age. An enter- 
prising American, Mr. George Francis Train, of New 
York, has been for some time endeavouring to obtain the 
attention of various public bodies in this country to the 
advantages of the street railway system now so genes 
rally and so successfully adopted in the United States. 
Taking the opportunity afforded by the action of the 
Mersey Dock Board, at Liverpool, in imposing a prohi- 
bitory toll upon the omnibuses using their line of rails 
along the docks, Mr. Train came forward with an offer to 
pay the toll if allowe to start and run a line of railway 
omnibuses upon the American plan, a plan very different, 
however, from the contrivance in Paris, called the Chemin 
de fer Américain, which has been so often referred to in 
disparagement of the system of street railways. By some 
means, Mr, Train’s proposal was shelved, and he has 
accordingly been on the look-out for more public-spirited 
boards, one of which is evidently that of the Commissioners 
of Birkenhead. Mr. Train having offered to put down 
lines of street railways at his own expense, and to work 
them with horse-drawn carriages, the Birkenhead Board 
referred the matter to their surveyor, Mr. Edward Mills, who 
has reported favourably upon the whole system, On Tuesday 
week, at an adjourned meeting of the board, Mr. Mills’ report 
was adopted, and a joint committee was appointed to 
conclude arrangements with Mr. Train. There were 
remonstrances, it is true, from citizens residing in some 
of the thoroughfares through which it was proposed to 
extend the new lines of communication, but other routes 
will probably be adopted, and the remonstrating citizens 
will probably be the first to regret their folly. As to the 
immense advantages attending the working of the railway 
omnibus system there can be no doubt, and experience on the 
largest scale abroad, and the most careful investigation 
here, have alike shown that all the apprehensions of 
danger and inconvenience which have been excited in the 
minds of those who are unacquainted with the system, are 
altogether unfounded. We have argued the engineering 
aspects of the question so often in these columns, that it 
seems almost supererogatory to repeat our former conclu- 
sions. It is undeniable, however, that the power of a 
horse is more than doubled upon a street railway as com- 
pared with his draught on an ordinary pavement; and on 
account of this fact, a given number of passengers may be 
carried, at a speed of eight or nine miles an hour, upon 
rails, in not more than half the number of vehicles 
requisite upon a pavement, and consequently with but 
little more than half the bulk, wear and tear, and danger. 
As the wheels of the railway omnibuses are placed beneath 
instead of at the sides of the body, the carriages occupy 
much less width than common omnibuses, a consideration 
of great importance in narrow streets. The railway 
carriages are completely under control at their highest rate 
of speed, and are safer against collisions with each other 
and ordinary vehicles than are common omnibuses. Mr, 
Mills recommends a single line of way for the streets of 
Birkenhead, this line to be laid in the centre of the street. 
The railway-cars can thus pass without disturbing vehicles 
standing at shop or house doors, The pattern of rail likely 
to be adopted is one which will cause no obstruction to the 
ordinary traffic, but will, toa great extent, accommodate 
it, as all vehicles will be at liberty to make what use of the 
railway they like, so that they do not needlessly obstruct 
the omnibuses specially constructed for it. 

The introduction of the system into Birkenhead will, in 
all probability, awaken the attention of the Liverpool 
authorities, if they are not, indeed, already alive to the 
importance of the subject. They have still, we believe, a 
proposition before them from the Messrs. Busby, the great 
omnibus proprietors of Liverpool, to lay down and work a 
system of street railways. In the meantime very general 
attention is being directed to the improved means of street 
locomotion. Mr. Charles Burn, C.E., has written a very 
able pamphlet “ On the Construction of Horse Railways 
for Branch Lines in England and the Colonies.” (Weale, 
Holborn.) There is some importance to be attached to 
Mr. Burn’s opinions, because he is now engaged in carrying 
out an extensive system of horse railways in France. He 
has gone very carefully into the question of capital, 
receipts, and cost of working of lines upon both systems, 
and, for light traffic, his arguments show that the horse 
system is superior to the locomotive system as at present 
applied. Whilst we agree fully with his arguments, we 
believe it requires only the successful example of an initial 
work of the kind to ensure the adoption of the system in 
all large towns in the kingdom, and, for branch traffic, in 
the country also. 

RAILWAY ACCIDENTS, 


ALTHOUGH the inquest upon the fatal accident on Monda 

last, on the Great Northern Railway, has not been concluded, 
it is entirely established that the carriages left the line in 
consequence alone of the breaking of a rail. What we 
may now say will not tend to charge blame upon anyone 
connected with the line. Neither, if any carelessness be 
disclosed in the final examination, will our remarks tend to 
extenuate it. Without any knowledge of the condition of 
the rail which broke, we think there are causes constantly 
at work upon lines like the Great Northern, which tend to 
break rails, and that, in fact, it is a matter of wonder that 
they are not constantly breaking. In this case a worn out 
rail, held in heavy iron chairs (for all Great Northern 
chairs are heavy) upon a bed of gravel—as the foremen of 
the platelayers stated in his evidence—broke in two, so 
that a piece some 3 ft. long flew out bodily. It appeared 
that it was a case of sim J fracture, and that whatever it 
was that broke the rail did not disturb the sleepers, which 
were heavy crossing sleepers, saidgto be 8 in. by 12 in., and 





10 ft. long. The evidence thus far is very consistent on 
one point, viz., that the removal of some of the ballast, 
preparatory to the removal of the rail itself, had not in any 
way disturbed the line. Why then did the rail break at 
all? It was on the down line, we suppose, for the train to 
which the accident happened was a down train, The heavy 
coal traffic of the Great Northern comes chiefly, it is true, 
upon the up line, so that the rail could not be supposed to 
have been overworked in the heavy service which that 
traffic imposes. A loaded coal wagon on the Great Northern 
weighs 14 tons, or 34 tons to a wheel, and trains of such 
wagons are sometimes drawn at 40 miles an hour. The 
engines required to draw them are of corresponding weight, 
and in some of those of later construction, it has been 
thought necessary, we believe, to load the foot-plate with 
cast-iron in order to secure adhesion! Great Northern is 
synonymous, indeed, with great burthen, and engines now 
in course of construction for the line are to be heavier, we 
understand, than anything now running on the narrow 
gauge. 

Under such a traffic—even if we confine ourselves to the 
“ down line”—is it any wonder that rails, which are, as 
these must be, almost constantly hammering themselves 
into anvil-like chairs, is it any wonder that such rails 
occasionally become crystalline and break? Is it not 
rather a wonder that they are not constantly breaking ? 
When we see the deeply indented lower surface of such 
rails—so deeply indented at every bearing on the chairs 
that they are worthless, if not dangerous, when turned— 
we can form an idea of the tremendous concussions to 
which they are subjected. A bar of originally tough 
Lowmoor iron, hammered cold for awhile upon an anvil, 
has been known to break almost by its own weight. How 
much of the deep roar of a fast railway train is caused by 
these incessant blows upon the permanent-way? The iron 
anvil is buried some inches in ballast, and still the crash is 
heard—mutfiled it may be, but not the less destructive. 

Upon the Great Western line we believe no aecidents 
have ever happened in consequence of the breaking of 
rails. ‘hey may bend and often do, but there is hardly 
wherewith to break them. They are borne everywhere on 
yielding wood—too yielding, indeed, for moderation in the 
permanent-way accounts, but the rails do not break. Now, 
without going to one-half the expense of the elaborate 
timber substructure of the longitudinal system, and with- 
out incurring any of its inconveniences and disadvantages, 
it is practicable to make a line superior both to the cross- 
sleeper and the ordinary longitudinal systems, one which 
shall require less repairs than either, one on which both 
heads of the rail will always remain available until they 
are completely worn out, and one, finally, in which there 
would probably never be a broken rail, or if there were, it 
would not be likely to do harm. This system is the 
“ sandwich rail,” now so long and so successfully used on 
the Eastern Counties and North London lines, and more 
lately adopted on one of the most important Indian lines. 
It is but one of the recommendations of a deep rail, sup- 
ported continuously, or nearly so, on timber supports, 
griping it just under the head, that it is not likely ever to 
break ; but this recommendation alone to which the system 
question is entitled, should ensure its adoption on lines 
whose traffic, like that of the Great Northern, is constantly 
jeopardising the safety of the permanent-way. 


ENGINEERING EMPLOYMENT, 


WueEN Telford had finished his splendid system of high- 
ways and canals, it might have n supposed that no 
more such extensive works remained to be constructed. In 
1848, too, it was thought that the country had been over- 
run with railways, and that very few, if any more, would 
be undertaken for many years. Without stopping to 
recall instances in which other important undertakings had 
been assumed, on their completion, to be sufficient for the 
wants of many generations, we may remark that, in nearly 
every case, extensive works of engineering have only 
opened the way to others still more extensive. loads, canals, 
and railways are the instruments of commercial develop- 
ment, and they thus, necessarily, multiply themselves. 
For when, by the construction of such works, access is 
gained to new fields for industry and commerce—to un- 
developed agricultural districts—to iron and coal mines— 
or to localities possessing additional or superior facilities 
for manufacturing or shipping purposes—the trade thus 
created stimulates trade elsewhere, and sends fresh capital 
in quest of fresh channels of enterprise. 

In demonstrating the practicability of canals, railways, 
and steam navigation, our early engincers won imperishable 
fame. Rome had its aqueducts, but no Roman engineer 
had carried a navigable water-way upon arches ; and there 
was a grandeur of conception in Brindley’s aqueduct over 
the Irwell hardly less, considering the circamstances of the 
times, than that displayed in Stephenson's huge iron tun- 
nel across the Menai. It was that arch over the Irwell 
that made its engineer the father of our system of canals. 
Telford and Rennie rendered services almost past estima- 
tion to the art of the engineer in showing, by their practice, 
how formidable natural difficulties might be overcome and 
how the works necessary for overcoming them might, at 
their period at least, be best carricd on. George Stephen- 
son followed with his railway system, grander in its con- 
ception, as in its results, than anything which had preceded 
it. All these were men of unmistakeable genius, doing 
their own thinking, and dealing in original and admirable 
modes with difficulties which would have awed men of 
smaller minds, Yet none of these masters of engineering 
reached anything like perfection, and their practice was 
even more valuable for what it suggested than for what it 
accomplished. James Watt’s best steam engines would 
ruin a modern manufacturer, and it is possible that the 
appliances of the present day would enable a canal to 
compete successfully in all respects with such a railway as 
was the Liverpool and Manchester. 

In our extension of the means of artificial communication 
a great share of the wonderful results which have been 
attained is due to the improvements which have been made 
upon earlier practice. henever better modes of con- 
struction have been discovered, and the same results 
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obtained with less money, the engineer has found himself 
in fresh request. And soit is now: every step made in 
simplifying and cheapening engineering works, whilst re- 
taining their necessary durability and capacity, increases, 
by cheapening the supply, the demand for such works, and 
thus engineers have the power, to a great extent, in their 
own hands of multiplying at wil! the sources of their own 
employment. Fresh talent, new applications, and better 
processes must always be in request. ‘The whole spirit of 
commerce, upon the progress of which all engineering 
py. rps depends, is opposed to repetition and routine 
as long as any fresh profit can be extracted from alteration 
and improvements. This tendency is shown in projecting 
new works, and is perfectly consistent with the equally 
strong tendency to repetition in manufactures, after expen- 
sive plant has been once adopted. 

Notwithstanding the opposition of certain conservative 
members, the profession is undoubtedly keeping pace with 
its opportunities, and the keenest competition is manifested 
in many quarters in the testing and adoption of improve- 
ments. More and more liberal ideas are continually gaining 
momentum, aud the monuments of the old school of practice 
stand very little chance of being copied, unless their merit is 
apparent under the closest comparison with the latest 
efforts in the same line. 

Within the last dozen years the sources of professional 
employment have multiplied enormously. The passage of 
the Joint Stock Companies’ Act, in 1856, subdivided the 
vast domain of commercial enterprise by admitting thou- 
sands of small capitalists to the opportunities which only 
men of great wealth had before enjoyed, The vast pro- 
gress of the colonies, and a great general progress among’ 
other nations has, in the meantime, multiplied undertakings 
of every kind in which the services of the engineer are 
required, and this progress is not likely to be arrested. 
Political matters are, it is true, in a somewhat unsettled 
state, but when have they not been so? In 1848 there 
was war in nearly every part of the continent, and chartist 
demonstrations at home were disturbing the public trom 
its propriety. There was alarm when France in its natural 
progress of revolution returned from republican to imperial 
government, In 1854 we were at war with Russia, and in 
1857 there was rebellion in India. It has required much 
forbearance and careful diplomacy to avoid war also with 
the United States. Yet in spite of all disturbances abroad, 
in some of which we have had to take an active part, the 
srogress of our commercial prosperity has been unabated, 

Ve have, at home, all the elements of happiness, and how- 
ever we may seck to reform our government, it does not 
fail to command the loyalty of all, without distinction of 
party, upon whom its protection falls, No nation, either, 
is more safe than ours from invasion, notwithstanding the 
dismal forebodings of Sir Charles Napier and a few others 
to the contrary. With these advantages we can thrive, 
even whilst we fight, if fighting should come in any part 
of the world where England has a stake in the contest. 
We have but begun to build great public works in India 
and for other nations, but the generative power of these 
works alone will require perhaps all our surplus engineering 
talent to keep pace with them, 





AIDS TO SCIENCE-TEACHING, 

WE wish to call attention to the very liberal and pru- 
dent arrangements made by the Science and Art Depart- 
ment for the supply of instruments and apparatus to 
teachers of Science and Navigation Schools, particulars of 
which will be found in another column. There can be no 
doubt that the very liberal aid offered in the purchase of 
instruments will remove a very serious preliminary diffi- 
culty in the way of science-teaching, whilst the collection 
of specimens of these articles in a central place will give 
opportunities for selection that could not otherwise exist. 
Some good effects will be produced on the manufacturers 
of articles of this kind, too, and a stimulus will be given to 
production. We have made it our business on many occa- 
sions to point out the great deficiencies that existed in the 
supply of educational apparatus, and the neglect with 
which manufacturers seemed to treat this branch of 
business, which only needs cultivating in order to become 
a most important one. We cannot therefore see without 
gratification, simultaneously with the abolition of the paper 
duty and the consequent cheapening of educational litera- 
ture, an attempt made to cheapen, improve, and multiply 
educational apparatus of the more important kinds, 

As the Department is doubtless anxious to make its 
new arrangements tell as effectively as possible, we will 
venture a practical hint or two for the promotion of this 
efficiency. It should be borne in mind that South Kensing- 
ton is near two hundred miles from the great seats of in- 
dustry where science-teaching is probably more in request 
than elsewhere, and where, certainly, popular education is 
cultivated with a thoroughness elsewhere unknown 
through the country. It is desirable, therefore, that full 
information should be locally obtainable of the Department's 
educational stores. This might be secured to some extent 
by depositing copies of the catalogues, as published and 
svinal, in all Mechanics’ Institutions and other public 
libraries, or, where that is impracticable, by making arrange- 
ments for the supply of such catalogues by post to all appli- 
cants who comply with reasonable terms. This might 
prevent many speculative journeys to London to inspect 
the South Kensington collections, and might also obviate 
the danger of disappointment, as well as loss of time and 
money, at the same time that it would make the liberal 
offers of the Department widely available. 

If, further than this, a Northern collection of educational 
materials and apparatus could be arranged, the object 
would be more fully accomplished still. Already we know 
that efforts have been made to organise some such collec- 
tion in Manchester, though on a small scale. This would 
be the best centre for a second collection of the kind, and 
we would suggest to the promoters of the Manchester 
Gallery of Art to make this one of their objects. It is per- 
fectly germane to their main design, and we are sure 


would be a vast local benefit not only to this city but to | 


the whole of the North of England. If the Department 


could in some such way as we have indicated at once secure | 


that the apparatus catalogue should be everywhere within 
reach, and that ultimately a second centre for the inspec- 
tion of the educational appliances themselves should be 
created, we are persuaded the object the Department has 
in view would be materially furthered. 

We cannot but wish there was some more satisfactory 
way for the use of this apparatus when obtained. The 
attempt to make the schoolmaster an elementary science- 
teacher will never be very largely successful unless at 
the expense of other things that are of primary importance. 
We will venture to say that any man, however great his 
acquirement, however energetic his character, however 
apt his administrative power, will find more than he can 
do, in any school of moderate size, to imbue his pupils with 
a moderate knowledge of and taste for literature, without 
being diverted from his main purpose by science-teaching, 
even if he were ever so capable of it. Indeed, such a man 
has already more numerous and miscellaneous calls on his 
time and attention than perhaps any other professional man 
in the world. As things are now, there are comparatively 
few who can stand the wear and tear of such a position for 
long, and do full justice to the duties of the office. 
Nothing but the most robust constitution, kept evenly 
balanced and vigorous by a careful attention to the laws of 
health, can stand the inevitable wear and worry of the 
office, arising largely from the elmost infinitely varied and 
miscellaneous character of its duties. To add a new and 
not necessarily accordant element seems but to perplex 
perplexity and to worry the already overwrought. The 
best conducted school cannot afford this diversion of energy 
from its main purpose without a serious substraction from 
its primary efficiency. 

It is really worth consideration, too, whether the mass 
of the pupils in our schools can themselves afford the time 
scientific studies will require. They are already pretty 
hard worked, and the tendency of recent examination 
schemes will be to multiply rather than diminish the num- 
ber of subjects of instruction, 

Indeed, a fair and dispassionate view of the position of 
both teachers and pupils, taken from a stand-point within 
the school, will raise grave doubts as to the possibility of 
making science-teaching anything but a special and excep- 
tional thing, at least for some time tocome. As aspe- 
cialty for those whose after-pursuits demanded it, or for 
those whose age or inclinations fitted them unusualiy for 
it, science would doubtless have a high utility. But there 
must always be the exceptional classes in all public schools, 
just the classes on which an earnest teacher would feel he 
was by consistency precluded from spending time upon— 
time so incessantly required by the non-exceptional part 
of his charge. 

Science-teaching must, for the present at least, be a 
specialty, and to be effectively accomplished must be pro- 
vided for by special and exceptional teachers. If some 
system of circulating teachers could be organised, each 
doing for a district what the art-master now does in his 
own sphere, the teaching would be put on a footing that 
would most effectually promote the spread of scientific 
knowledge, without at the same time interfering with 
that literary training that must underlie all successful 
teaching of any special matter of instruction, science 
included. 


LITERATURE, 

Lectures on the History of England. Delivered at Chorleywood, 
by WitttaM Lonaman. Lecture the Second, comprising an 
account of the Feudal System, and of the Origin of the Laws 
and Government of England. 

THE Chorleywood Association, before whose members this 

lecture was originally delivered, is a rural association for 

“the encouragement of habits of order and of self-manage- 

ment, of economy or saving, of education or the use of the 

mind, of healthy recreation, and of goodwill and mutual 
respect between all classes,’—all of which purposes, judg- 
ing from an address accompanying the lecture, it seems 
fairly to accomplish. Connected with the lecture system 
of the association there is a very sensible and useful plan 
of encouraging the audience to send in written reports 
subsequently, which, though not capable of wide applica- 
tion, must be admirably adapted to render a village asso- 
ciation mentally influential. Of the lecture itself we must 
say that it is worthy of a careful reading far beyond the 

bounds of Chorleywood, Mr. Longman has cast into a 

very readable shape materials gathered from a considerable 

range of reading, and has set forth the Feudal times and 


terms. ‘There is rather a painful attempt “to make the 
subject plain to the meanest understanding,” which, how- 
ever, may easily be overlooked when the matter is so 
judiciously selected, so well put, and so intelligibly and 
forcibly illustrated, We are the more inclined to appre- 


dition, inasmuch as such efforts are comparatively rare, and 
we have little on such subjects except what is found in 
repulsively dry manuals, or in ponderous and generally 
inaccessible tomes. 


The Causation and Prevention of Disease. By JouN Parkin, 
M.D., late Medical Inspector for Cholera in the West Indies. 
THE prevalent theory of disease originated by Dr. South- 
wood Smith referring its production to three different 

sources :— 

Ist, To the decomposition of vegetable and animal sub- 
stances, no matter whence derived ; 2nd, To the congrega- 
tion of human beings in houses or towns, and the vitiation 
of the atmosphere by respiration, or by emanations from 
the surface of the body ; and 3rd, To the use of impure 
water. 

This theory Dr. Parkin thinks untenable, and manfully 





attempts its demolition. We have come almost to the 
unanimous conclusion, in conformity with this theory, that 
intramural graveyards are highly injurious to health. 
Not so, says Dr. Parkin, and as a sample of his proofs :— 
That the emanations arising from the decomposition of human 
bodies do not and cannot produce either epidemic or endemic diseases, 
we may learn from what occured at the Cemetery of the Innocents at 


the Feudal system in very lucid and easily understood | 
| 1 ft. wider than the present boats of the company, and will only 
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Paris, where there was a large collection of bodies, and which continued 
for a longer period than in any other locality, or under any other 
circumstances of which we have any record. This cemetery 
situated in the centre of Paris, has been rendered memorable on 
several accounts, and more particularly by the operation that was 
carried out in 1785, of removing all the bodies, together with an 
immense quantity of earth, which had accumulated so as to raise 
the ground 8 ft. or 10 ft. above the surrounding level. This under- 
taking, though rendered absolutely necessary at last, was considered 
not only to be a gigantic, but a dangerous one. “ Since 1186,” 
remarks Dr. Thocuet, who was appointed by Government to superin- 
tend the operation, “ that this cemetery, already very ancient, had 
become enclosed with walls by Philip Augustus, it had not ceased 
to serve as the place of sepulture for the greater number of 
parishes in Paris.” Upwards of 90,000 bodies had been interred 
in the space of thirty years by one grave-digger; and it was cal- 
culated that more than 600,000 bodies had been buried there during 
the six previous centuries. In consequence of the confined space— 
not more than two acres—it had been the custom to bury the bodies 
of the poor in common pits, and they were placed so close to each 
other as to be only separated by two planks of six lines each. These 
pits were 20 ft. deep and 20 ft. wide; each contained from 1,000 to 
1,500 bodies. When full, a layer of earth, 1 ft. deep only, was laid 
over the last tier of coffins; but as it took about three years to fill 
one of these pits, it was necessarily open the whole of that time. 
The gaseous productions of decomposition, therefore, instead of being 
absorbed by the soil, as under ordinary circumstances, were diffused 
in the air around, and the health of the inhabitants of the immediate 
neighbourhood must have been seriously affected, if it be possible to 
produce disease by such a cause. The ground, it should be remarked, 
remained undisturbed for a period varying from fifteen to thirty 
years, when a new pit would be dug in the same spot. Here, then, 
was another source of supposed danger. And yet it does not appear 
that the immediate residents of the cemetery, although placed in the 
midst of a populous district, suffered from either epidemic or endemic 
diseases more than the other inhabitants of Paris. Complaints were 
made in 1554 of the smell which arose from the burying-ground, and it 
was stated that the plague lingered longer in this neighbourhood than 
elsewhere; but no deduction can be drawn from this fact, for it is a 
characteristic of all epidemics to attack particular localities at one 
visitation, and to leave them untouched at another. In the middle 
of the eighteenth century these complaints were renewed, and it 
was stated by the inhabitants that the noxious vapours disengaged 
from the foss¢s had penetrated into the celiars of the houses, affect- 
ing the inmates when they descended, and causing the meat to 
become sooner putrid. No mention, however, is made of the in- 
habitants of the district being subject to attacks of disease more 
than others, which wovld doubtless have been done if such had been 
the case. Nor had this immense accumulation in the heart of a 
great city produced any ill etfect on the inhabitants of Paris in general, 
as we may learn, not only from the bills of mortality, which pre- 
sented latterly a decreased rather than an increased ratio; but also 
from the fact that the plague had ceased to prevail for a century 
previously to the closure of the cemetery. 

At this stage of things a layer of 10 ft. of earth, and 
remains of bodies in different stages of decomposition as 
well from the tombs as the common pits, were removed, 
and it is alleged without any injury to the health of the 
neighbouring inhabitants. 

Dr. Parkin goes on piling fact on fact of this character, 
and deduces the conclusion that the popular theory is not 
only essentially wrong, but false in most of its incidental 
applications. ‘There is too much vigour and solidity in the 
book to allow its being pooh-poohed for its heterodoxy, 
and it must doubtless attract notice from the scientific as 
well as from the general readers, to both of whom it speaks 
with equal lucidity and force. 








A Manual of Naval Tactics, together with a Brief Critical 
Analysis of the Principal Modern Naval Battles. By James 
H. Warp, Commander U.S.N. 

THE author thinks Paule; Hoste difficult and repulsive 

without elementary aid. This he proposes to supply, by 

giving a digest of Paul Hoste, Mr. Clerk, Admiral 

Ekins, and of various histories, made originally to relieve 

the tedium of an African coast command. 





NAVAL Enainerrs.—The following appointments have been made 
since our last:—Frederick J. Newton, chief engineer, to the Bac- 
chante; Daniel W. King, first-class assistant-engineer, for charge of 
the machinery of the Eurotas; William Hall, first-class assistant- 
engineer, to the Asia as supernumerary ; Thomas William Sanders, 
acting second-class assistant-engineer, to the Royal Albert, for the 
Partridge; Edward Brown, second-class assistant-engineer, to the 
Bacchante; Daniel Dunn and Gustav A. C. Bencke, acting third- 
class assistant-enginears, to the Bacchante; John Moysey, second- 
class assistant-engineer to the Asia, for charge of the Rainbow; 
Richard Oliver, third-class assistant-engineer, to the Cumberland, 
for service in the Cochin; John Watson, Leopold N. Green, and 


| Peter Murray, acting third-class assistant-engineers, to the Arrogant, 


ciate this effort tersely to illustrate an important period of | 
our history, and to show its bearing on our national con- | 


as supernumeraries for disposal. 

Tue New Packet ror THe Trent.—It gives us much pleasure 
to learn that the tender of our townsman, Mr. W. C. Furley, for 
the building of the new steam-packet to ply between this port, 
Keadby, and Hull, has been accepted by the Gainsburgh United 
Steam Packet Company. There were several other com- 
petitors, both from Newcastle, London, and Hull. The boat 
is to be completed in three months. She will be 10 ft. longer and 


draw 2 ft. of water instead of 3 ft. She is to be constructed 
of the best puddled-steel plates, and not of iron, as the old boats. 
The difference in price between this steel and iron is about £10 per 


| ton, but owing to the greater lightness of the former the aggregate 


difference in price will only, it is calculated, be very trifling. Mr. 
Grantham, the eminent engineer of London and Liverpool, by whom 
the steamer has been draughted, has the entire and sole management 
of the work. The engines are being manufactured by Messrs. Penn, 
of Greenwich, from whom the engines, &c., for all the other boats 
were obtained. The cost of the engines and machinery alone will be 
about £2,000. 

BorLer Exptoston AND Loss or Lire.—The village of Tunstall, 
near Halvergate, Norfolk, has been the scene of a sad casualty, 
causing the death of one man and serious injury to two other persons. 
An agricultural steam engine belonging to Mr. John Gillett, a farmer 
in the village, was engaged on Saturday in threshing out wheat from 
some stacks, and at 8.30 a.m. the engineman reduced the tire and 
regulated the safety-valve before taking his breakfast. He then 
went away for the purpose of speaking to Mr. Gillett, and while 
absent from the engine the accident took place. It appears 
that a man named Moss, who had been engaged in bringing 
water for the engine, noticed that the fire was burning fiercely 
and in order to check the combustion threw some water on the 
coals. He then went away a short distance, leaving three men, 
named Marshall, Ward, and Walters, near the engine. Very soon 
afterwards a loud explosion was heard, and when the steam cleared 
away it was found that the engine was completely shattered, and 
that Marshall had been killed, while Ward and Walters were 
dreadfully scalded and otherwise injured. The engine, which was 
in good Yepair, was constructed in 1853 by Messrs. Clayton and 
Shuttleworth, of the Stamp-end Ironworks, Lincoln. At the inquest 
held on the body of Marshall a verdict of “ Accidental Death” was 
returned, the coroner remarking that there was nothing to show that 
the boiler had been improperly tampered with, while the engineman 
stated that the valves, &c., were in good working order. 
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HARBOURS OF REFUGE. 


On the evening of the 16th inst. a very interesting lecture was 
given at the United Service Institution, in Whitehall, by Captain 
Christopher Claxton, R.N., on the subject of Harbours of Refuge, 
Sir George Seymour in the chair. Plans of Captain Adderley 
Sleigh’s tioating breakwater were hung in the usual place, and models 
of Mr. Calver’s wave-screen and Admiral Taylor's breakwater were 
on the table. For an evening meeting there was rather a numerous 
attendance. The gallant lecturer, in commencing, stated that the 
regulations did not admit of his going into all the matters contingent 
on breakwaters—such as the heights of waves and the depths to 
which their influence extended. He said if his lecture had been 
solely on built-up barriers, like Plymouth, Portland, Holyhead, and 
others, he would have felt—associated as he was with civil engineers 
—that their arena would have been the most appropriate one for the 
discussion he courted ; but, as it was a cheap substitute, and one 
quickly applicable, and altogether dependent on moorings—a floating 
contrivance, in short—he felt that gentlemen of the naval profession 
were likely to be the better judges; besides which, he was proud to 
see the amount of intelligence brought to bear upon professional 
subjects by officers of the army and navy, which, even in a scientific 
view, had brought the Institution to be second to none of those which, 
by lectures or papers read, aimed at imparting knowledge. In looking 
through the evidence of philosophers and theorists on waves, he 
found more to puzzle, but little to convince, practical men like him- 
self. One authority gave two different names to waves. Two sorts 


of waves! he might just as well have given one hundred ; for, as old | 


Smeaton said, they baffled man’s calculations. ‘The following were 
the terms in evidence from one of the blue-books, and he thought 
when they heard it they would think the less the time was occupied 
with such opinions the better, and that the wave, its height, its 
epth, and its power, had better be considered as a matter ailors 
had most to battle with, controvert, and overcome, and practically 
knew most about. Eminent were the lips that delivered this descrip- 
tion :—‘ The sea is diminished in the ratio according with the obli- 
quity of the surface struck in the ratio of the cube of the radius to 
the cube of the sign of the obliquity.” If you understand that, sir, 
all I can say is, it is more than I do. Six or seven blue-books had 
been published since the Committee on Shipwrecks of 1843, some of 
them the results of the labours of Parliamentary committees, the 
others of Royal Commissions; the last, that of which the gallant 
Admiral Hope was chairman. They recommended the expenditure 
of a little over two millions on Harbours of Refuge. He had not a 
word to say in the way of objection to the sites they recommended, 
Wick, Hartlepool Bay, Filey Bay, and St. Ives ; he only thought they 
were not by any means enough; but he admitted that it was next 





to impossible to find the means for increasing the number when | 


it was considered that the average cost of the stone break- 


waters already put up, and in progress, was £600 the yard run. | 


Some—Plymouth for instance, not yet completed, after thirty or 
fortv years’ labour—had cost near £1,000 the yard run, and the 


least cost of any yet built in the shoalest water would be £400 the | 


yard run. Now, the floating contrivance of Captain Adderley 
Sleigh—an inclined plane, representing a beach of 10 deg. or 15 deg. 
—would be (moorings and all included) £60 per yard. It was fora 
fair trial of this that he contended. It was necessary to have the 
consent of the Admiralty, and it was further necessary that power 
should be given to levy dues from vessels availing themselves of the 
shelter. ‘Lhe importance of doing a good deal for the prevention or 
the decrease of the annual loss of life by shipwreck upon our coasts 
would, perhaps, strike the meeting if they were asked—what would 
be thought of the loss of a ship of the line and all her crew? and 
yet annually we lose a crew of a ship of the line, mostly sailors, 
because they are the crews of coasters. The returns for several 
years had ranged between 800 and 900, but last year it had increased 
to 1,600, owing to the loss of the Royal Charter and one other 
vessel. Now, anything that could mitigate this evil must be felt to 
be entitled to consideration, and the projectors to respect. Look at 
it all, he said, in another light. A thousand men would man, 
engine-room and all, ten bomb-proof vessels, of ten Armstrong 
guns, each of the heaviest calibre, on one deck ; and supposing these 
vessels to go 14 knots or 15 knots per hour without mast or 
sail, where would we find a finer Channel or coast protection— 
vessels of half the draught of ships of the line, of greater speed— 
impregnable almost! 

Look again, he said, at our maritime position. No apprentices— 
no comers-on, as it were; and every nation, through our own short- 
sighted legislature, having such advantages over us, that British 
shipowners found it better to resort to foreign flags; and, as if that 
were not enough, were obliged to carry more men than competing 
foreigners, who, through the advantages of many ports open to them, 
got higher freights — ports from which English shipping were 
debarred; and withal, that between 1,600 and 1,800 men called 
British sailors left the country annually, who never came back in 
the same capacity. He would explain how this came out. He had 
often attended the Shipping Committee still sitting, and had heard 
from competent shipowners the above fact with only the difference 
in numbers between 1,600 and 1,800. 

It appeared, he said, that in Australia the half of the crews, 
more or less, left for the diggings; in Canada, for the back settle- 
ments; and in the United States to be naturalised as slick 
clean-away Yankees, to be made seamen under the stars and 














stripes, or to far afield, away behind—God knows where. 
Our ships came home far short of the complements they 
took out, and probably seeing the low state the Legislature 


had brought things to, the captains made a good riddance, but for 
our maritime nation encouraging sea knowledge in every nation but 
our own, it struck him as a wanton, wicked, awful state of things, 
and that the necessity was increased for protecting the lives of our 
boasted seamen who were the most exposed to shipwreck on our own 
coasts. ‘The captain next held up the book of Mr. Calver, a master in 
the Royal Navy, attached to the hydrographic department. He said it 
was the work of an observing seaman and a highly talented man, 
that it was written in a straightforward way, and that in many 
points he agreed with him, but that its author was so imbued with 
the excellence of his own scheme—the wave screen—that he con- 
demned every other, past or present. (A model of the wave screen 
was on the table.) He read Mr. Calver’s opinion, condemnatory of 
anything floating, and after that half-a-dozen points which he 
thought were necessary for a floating barrier, every one of which 
the captain showed was accomplished on Sleigh’s plan— which, as he 
said, made Mr. Calver’s ideas perfectly ancillary to Sleigh’s. He 
produced a Parliamentary paper, in which there was a drawing of 
the barrier which protected the Great Britain for eleven months. 
It was a barrier of trees placed round her stern—the part exposed 
to the surges—and was nothing more nor less than a wave screen, 
proving there was nothing new in this world. He was an advocate for 
anything and everything offering a fair prospect of saving life and 
property ; that the parties he worked with were ready to put up a 
series before Hastings; that Hastings was ready to adopt the pro- 
cess; and that they only waited leave from the Admiralty and a 
Government settlement of dues to be levied upon vessels using the 
harbours. 

In the course of his lecture, the gallant captain dwelt upon the 
objection that the timber of the breakwater would rot from the 
attack of the worm; but, if that were the case, they had only to 
make the work one-third stronger, and it was known that timber 
previously saturated with creosote had lasted 12 years without any 
decay. Another objection was, that an enemy might cut these 
breakwaters adrift: but how were they to get there to do so, look- 
ing to the manner in which they were moored. Again, it was said 
the enemy would burn them; but there would be lighthouses upon 
them, and he believed that private companies would undertake to 
keep them in an efficient state. Looking at the happy terms on 
which we were with the French Emperor, par nobile fratrum, why 
should we not require from him a guarantee that breakwaters, in the 
event of war, should be put in the same category as lighthouses ? 
The lecture throughout was of the most erudite character, and 
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illustrated by a large number of diagrams, &c. The gallant officer 
was followed by Captain Sleigh, K.T.S., &c., the author of a 
pamphlet, entitled ‘ An Essay on Hydrographical Engineering,” who 
entered most minutely into his plan and theory, illustrating his 
remarks by frequent referenceto the numerous diagrams, &c., which 
were suspended from the walls. Admiral Taylor explained 
his invention, which he had patented many years ago, and appeared 
to corroborate in many respects the theories advanced by Captain 
Claxton and Captain Sleigh, but differing essentially from them in 





one or two points. He complained that sufficient attention was not 
| paid by successive Governments to plans which were devised having 
| one common object in view—namely, the preservation of human life ; 
| but he believed that if an angel came from heaven with a plan to 
| save the English navy, unless she was clothed in scarlet, no attention 
| would be paid to her representations. The gallant admiral gave a 
| very interesting account of a breakwater which he had constructed 
j at a port in France, which was destroyed, or partially destroyed, by 
the people in one of the recent revolutions there, and by which he 
| lost £3,000 ; but the efficacy of the structure was undoubted, as 
in another case off Brighton some years ago. 
| Captain Claxton showed how with a sea of 12 ft. plumping on 
| Sleigh’s plan, not a drop would go under, while with 6 ft. only, the 
| bigger half of the sea would be uplifting. After some conversation, 
| the chairman moved the thanks of the meeting to Captain Claxton 
| for his lecture, and to Captain Sleigh for his explanations. The 
meeting then separated. 





A Seconp Attantic TeLeGrapn.—If possible, the extension of 

| the Montreal line of telegraph from Father Point to Belle Isle will 

| be effected by the time the Prince of Wales comes to Canada. When 

| this is done we shall be regularly in receipt of European news in 
five and a-half or six days, thus proving the superior advantages of 
the St. Lawrence route for rapidity of telegraphic communication. 
The Montreal Telegraph Company has a charter for constructing an 
Atlantic telegraph. The route proposed is by Greenland, Iceland 
and the Faroe Islands; on which there will be no very long stretch 

| of submarine cable required. It is probable this scheme will find 
favour, since the cable laid across the ocean in a single stretch has 
failed to work. This rival scheme, of which Mr. Young is the 
advocate, is not new, and was projected before Mr. Field’s plan was 
tried; but it met a destructive opposition in New York, where Mr. 
Field lived, and where the rival project was looked upon as Canadian 
and antinational.—Canadian News. 








FRENCH IDEAS OF ARTILLERY. 

A CORRESPONDENT of the Times has translated a lengthy 
communication in the Revue Européenne, which, after 
criticising Armstrong’s and Whitworth’s ordnance, lays 
down the following essential requisites of cannon :— 


Let us now consider the probable part which the new cannon may 
be called on to play, and in doing this we will confine ourselves to its 
consideration in siege-service and in field-service. 

As regards the first, the largest limit is open to conjecture. It 
appears without doubt that when besiegers and besieged are supplied 
with artillery having great precision and very long range, which is a 
problem now solved, the old system of attack and defence must be 
abandoned. 

Although skill and science may do much, yet it is probable that 
sieges will for the most part cease to be undertaken in warfare, and 
that either fortitied places will be bombarded at great distances, or 
that the stake will be played out on the field of battle, leaving 
besieged places to be reduced by investment. 

As to field-service the importance of the new artillery is more easy 
to determine, and as for this purpose it is necessary to enter into some 
technical details, we will endeavour to do so as simply and intel- 
ligibly as possible. 

We must first establish two points :-— 

1. What special properties field-artillery should possess. 

2. What conditions of firing should be satisfied. 

The most essential of all qualities to attain is, we may venture to 
aflirm, a lightness and easiness of transport, which will enable the 
artillery to follow, so to speak, all the movements of the troops. 
This property, so conspicuously attached to our rifled cannon, largely 
contributed, as is well known, to the success of the campaign in 
Italy in 1859. 

The adoption of the 24 1b. howitzer cannon of the Emperor realised 
in France some years since a progress of the value of which uor 
campaign in the Crimea enabled us to form a correct judgment—that 
is,a unity of calibre. This is of much importance, since the pro- 
jectiles are all alike capable of being used in all the guns. 

Another point is the facility of transport of ammunition. It is 
indispensable to have a provision of powder and projectiles necessary 
for all eventualities closely following the guns. The best solution of 
this problem is that which allows the greatest quantity to be taken 
with the least number of horses and ammunition wagons. 

Facility of transport and simplicity are, as it appears to us, the 





Tne RoyaL Sociery.—The President of this society gave his 
second soirée for the season on Saturday last. All the apartments in 
| Burlington House were thrown open, and a great number of very 
interesting objects in art and science were exhibited. Among them 
were magnificent specimens of gold and silk embroidery from Japan, 
| exhibited by Captain Osborn, R.N.; other Japanese curiosities con- 
tributed by Dr. MacGowan; M‘Callum’s linograph, for recording 
train signals and time; Melloni’s apparatus for recording experi- 
| ments in thermo-electricity, made and exhibited by Mr. Ladd; a 
| new ozone box, invented and exhibited by Mr. Lowe; two cases of 
| magniticent birds of paradise, from New Guinea, exhibited by Mr. 
| Gould, F.R.S.; tent used in the sledge expeditions in the Arctic 
| regions; Sir John Franklin’s pocket compass ; testimonial, inclosed 
in carved oak, presented by a Committee of Dublin gentlemen to 
Lady Franklin; a series of deposits, in gold, silver, platinum, &c., 
from the negative terminal of an inductive coil, exhibited by Mr. 
Gassiot, F.R.S. ; sections of Glasgow Waterworks, and photographs 
of the principal works on the line, exhibited by Mr. Bateman; 
illustrations of the photographic effect of fluorescent substances, 
exhibited by Dr. Gladstone, F.R.S.; Mr. Galton’s sun-signals; a 
very interesting series of obsidian implements and Mexican carvings, 
exhibited by Mr. Christy; a series of celts, exhibited by Sir Charles 
Lyell; a deep-sea pressure-gauge, invented by Mr. H. Johnson, and 
Hooper's application of india-rubber for submarine cables. 


} 


Sream Cuttivation.—The length of rope required 
] 


to plough a 
urrow of only 1 ” 


yards, will be—Fowler’s “ long range,” 380 yards ; 
ditto triangle, 771 yards; Chandler and Oliver's, 781 yards; Mr. 
Smith's, 907} yards. Itjmay here be remarked, why call Fowler’s 
the “long range,” when it requires the shortest amount of rope to 
do it? But in this consists the economy, as he never wishes to 
plough a furrow so short as the one shown in the diagram; and as 
he sends out 800 yards of rope with his tackle, he can plough a 
furrow nearly 400 yards in length, and this with 100 yards less than 
Mr. Smith requires to cultivate the 181}. Surely Mr. Fowler was 
right in giving up “the roundabout” system, and adopting the 
“long range,” whereby he saved the use and wear and tear of more 
than half the length of rope to accomplish the same work. But the 
economy in the application of the power does not end in the quantity 
of rope used, or the wear and tear of the same, &c.; the number of 
hands required by the “ long-range” system is at least two or three 
less than by the roundabout, the shifting of the anchors at each end 
being avoided in Fowler's plan, as well as a man to aid the coiling 
on the drums ; and there is a further economy in a long furrow, as 
there is not so much loss of time at land’s end. I have always 
held, and freely given my opinion, that the power should be sent 
direct from the engine to the furrow. The fixed engine system 
appears at first sight to be very simple, like threshing a wheat-rick ; 
but nothing can compensate for the continual friction, wear and 
tear, and loss of power, necessary to run so many pulleys, and at 
such a distance from the work. With respect to the advantages of 
steam cultivation, 1 will first allude to the admirable manner in 
which the work is left for future tillage, by the depth at which all 
the implements work, and the pulverised and comminuted state of 
the soil after the operation is effected. Although I use only 6-horse 
and 7-horse power engines, my cultivators work from 8 in. to 
12 in. deep, and an engineer walking after the implement last 
year, when I was cultivating for swedes, took a two-foot rule 
from his pocket, and, although it was a strong clay soil, he 
easily pushed the rule, when closed, to the depth of 10 in — 
a sutlicient proof of the thorough manner in which the work 
was accomplished, and which it would have been quite impossible to 
have been equally well done by horses; the result was a capital 
piece of swedes. J am inclined to think that our root crops (so in- 
dispensable to the farmer in the present day) will be increased by at 
least one-fourth by deep steam cultivation—the atmosphere will be 
allowed to penetrate the soil, where formerly it was trodden like a 
brick by the horses continually walking in the furrows, and the 
water in a wet season will be enabled to percolate and drain away, 
from the pan which used to exist being broken through by the 
grubbers. I have taken the pains to ascertain the number of j‘oot- 
marks per acre, made in a field where I saw several teams, three 
horses each, at length, and of course all walking in the furrow; | 

measured one chain or 22 yards, ard the number of steps each horse 
made within the distance amounted to 164. Now there will be 88 
furrows, 9 in. wide, each to the chain, and the horses will have to 
travel 880 chains or 11 miles to plough an acre; consequently, as 
164 steps were made in one chain, the moderate quantity of 144,320 
were taken in ploughing an acre, besides treading on the head-lands, 
and every one with a pressure of something like 4 cwt. It is not 
surprising, therefore, that wet land should continue wet under such 
treatment. I have often seen four horses at length, and this of 
course would add 48,107 more steps per acre, or 192,427. The 
avoidance of this treading I look upon as one of the greatest ad- 

vantages incident to steam-culture. Autumn cultivation ranks 

next; for however the farmers may wish to break up their stubbles 
immediately after harvest, with horse power only, they can only 

accomplish a small portion. The steam engine will here meet the 

difficulty. In the spring, too, if dry weather, how anxious the 

farmer 1s to do double what his horses can do! I know this from 

the numerous applications I have had to plough and cultivate by 

hire. Here again the engine will be advantageous, more especially 

as she never tires, and only requires the men to be paid overtime, 

and a large amount of work can be done at the best season for doing 

it.—Lecture at Reading, by Mr. Williams, of Baydon. 























| principal qualities of a field artillery, independently of considerations 
| of firing. These qualities are possessed by our artillery, and in these 

we may be considered to be in advance of all our rivals, and it is in 
| these, as we shall see, that rests true superiority. 

As to firing, certain conditions relate to range, and certain to pre- 
cision, but with a close connexion between the two. 

The range of a gun depends partly on the inclination given to it; 
the more this is increased, within certain limits and without any 
difference in the charge, the longer is the range, or, in other words, 
the greater the distance to which the projectile will be propelled. We 
will explain this more fully presently. 

if two guns be directed to the same point, that of greater precision 
is that the projectile of which arrives the nearest to the point ina 
right or straight line, and the least distant from such right line to 
| the right hand or to the left. ‘There is, therefore, precision in length 
| or distance, and precision in direction. 
| Precision in direction is of less importance on the field of battle. 
The point aimed at, whether infantry, cavalry, or artillery, almost 
always offers a front of a certain breadth, and whether the projectile 
travel a little to the right or left of a right line is of no great conse- 
quence. ‘This precision of direction is the least difficult to effect. 

Precision in length or distance, or, in other words, so firing that 
the projectile shall attain the exact distance of the point aimed at, is 
the more diflicult problem. On the field of battle one only of the 
elements of firing is variable, that is the elevation of the gun, since 
the charges being all prepared are all of the same weight. If the 
distance of the object were exactly known, it would be sufficient to 
give the gun the necessary elevation; but, unfortunately, this 
distance is almost always unknown. It cannot be measured, and the 
most skilful can only appreciate it by the eye, with large errors, 
frequently of many hundred yards in 2,000 or 8,000. “At what 
distance are we?” is the first and general inquiry when the artillery 
commence their operations, and, as very rarely two opinions agree, 
the fire opens at hazard. In a short time, it is true, they find the 
range by observation of the effects of fire; but the same uncertainty 
arises on every change of position, and a great many shots are con- 
sequently thrown away. 

Moreover, it is not easy to always observe the effects of the shot 
at great distances, besides which the smoke and other accidental 
| causes frequently prevent observation. In every point of view the 
| field of battle and the practice-ground are very different places. 

Some compensation is certainly afforded by the chance effects of 

shots falling within or beyond the object aimed at. 

While on this subject we must notice that it is most essential in all 
| practicable cases to employ artillery with the least possible elevation, 
| since the shots then plough as it were the earth, and destroy all in 

their course, and the advantage of this brings out the disadvantage 
of artillery with very long range. 

The observation of the effect of the firing, which is often the only 

means of rectifying the range, becomes more impracticable the more 
the distance is increased. Very difficult at 2,000 or 3,000 yards, it 
becomes immeasurably more so a little further. Of what practical 
use is it, then, to have an arm with an exceptional range of 4,000 
yards, for instance? It is something to talk about, but that some- 
thing is full of delusion. The distance is estimated (how? we would 
| ask) from the enemy; the necessary elevation is given, and the gun 
is fired. What happens? An error in judging the distance is made, 
perhaps of a third. If the enemy is at 5,000 yards, the projectile 
passes over his head; if at 5,000, the ball falls 1,000 yards short. 
* such a mode of firing, one shot in a hundred may tell. Moreover, 
the elevation being necessarily great, the projectile falls to the earth 
like a thunderbolt, in a nearly vertical line, and at once buries itself 
without any ricochet. If it bea ball, it may by chance kill one man; 
if a shell, it may destroy two or three. 

Oar soldiers at the Crimea nicknamed two of the Russian batteries, 
by way of derision, “ Bilboquet” and “ Gringalet,” as, being at a 
distance of some 3,000 or 4,000 yards, the elevation of the guns was 
so great that in several months, though firing night and day, they 
did not kill a single man; and this, be it remembered, though the 
exact distance was known. Contrast with this that at the Battle of 
Traktir one 24 Ib. shot killed 17 Rnssians formed in column, the 
gun being at a low elevation, and the difference between firing at 
high elevation at great distance and with low elevation with a 
ploughing shot will readily be seen. 

Cannon at long range cannot, therefore, be employed but in very 
exceptional cases, if ammunition be not thrown away. It will 
also follow that ordinarily the range in battle will be limited to 1,500 
or 2,090 yards, and if for some special reason it be deemed necessary 
to adopt a longer range it must be limited to 3,000 yards, any further 
point being out of the reach of even good telescopes. 

It would be erroneous to suppose that by reason of these new can- 
non battle will be given hereafter at great distances, Attempts may 
doubtless be occasionally made to open a cannonade at long range, 
but the necessity of economising ammunition, the obtaining certain 
and decisive results, and the utilising cavalry and infantry, will lead 
probably to actual fighting at not much greater distances than here- 
tofore. The rifled cannon, as eflective as the old at short distances, 
will still have a superiority, as it will render more difficult the forma- 
tion of cavalry and infantry, and can at greater distances throw 
disorder into an enemy’s reserves, harass his retreat, &c. 

it was in this manner that our artillery was so effective in 
the last campaign, owing, however, much to its facility of being 
moved. 

All the nations of Europe are, and wisely, desirous of accomplishing 
the same progress, but the future will sow it is a strange error to 














attempt it by an exaggerated length of range. 
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It certainly is remarkable as an attainment of gunnery that Arm- 
strong and Whitworth cannon should, at an angle of 35 deg., throw 
a projectile some 10,000 yards; but it has no practical value, and, 
indeed, becomes a vice if done at the cost of the simplicity of the 


n. 
o What deserves more attention, is uniformity in firing, which is 
more difficult of attainment. 

For purposes of warfare the best artillery is such as is simple at the 
same time as efficient. 

We may be allowed to say that if the various foreign inventions 
tend to keep us on the alert they by no means are cause of apprehen- 
sion, since at the present moment we will venture to say that our 
artillery has no superior in Europe, and for this assertion we have 
the advantage of actual experience. Its simplicity isextreme. _ 

The rifled 8 lb. gun only weighs 600 Ib., although in bronze it 
wears well in service. Four horses can move it rapidly up an incline 
apparently almost inaccessible. 

t may be used with good effect at considerable distances up to 
9,000 yards, and even more if it were desirable. It throws an 
oblong projectile of 8 lb., which produces all the effects necessary, 
not only as regards men and horses, but also other obstacles. 

Its supply of ammunition is easy and not inconveniently weighty, 
since four horses can draw 100 charges. 

The projectile, although hollow, may be used as a ball; it may 
contain a sufficient quantity of powder to be used as a shell, for 
which purpose it is furnished with a metallic fuse adapted to various 
distances. 

Experiments are now being made to afford a means of judging 
distances by means of a small rocket, with a percussion apparatus, 
to be fired from these guns, so that the point at which the rocket 
arrives may be more accurately judged of. 

We cannot pass without observation two other rifled cannon we 
have for field service. ‘The first is a mountain 8 lb. gun, in which 
the same projectile is used as before mentioned, the gun being of 
extreme simplicity and so light (200 lb.) as to be conveyed on the 
back of a mule, and capable of following infantry everywhere. 

Its range and precision of fire are equal to those of the 8-pounder 
already described. The second is the 24 lb. howitzer cannon of the 
Emperor, rifled like the others, and capable of not only field but 
siege service. 

The French artillery, then, has nothing to envy in the recent in- 
ventions of foreign countries. 





Fatmoutu.—The works connected with the harbour of Falmouth 


are progressing with remarkable rapidity. A considerable length | 


(240 ft.) of the breakwater has already been erected. 


INTERNAL MANAGEMENT OF Panis.—Paris is governed by the 
Préfet of the Seine and by the Préfet de Police, both of whom are 
named by the Emperor. The present Préfet, the Baron Hausse- 
man, is a man of great abilities and of high position in society. He 
has occupied his post for a long period. He is assisted by the Conseil 
Municipal, composed of sixty members, also named by the Emperor, 
and who are intended to represent all the callings and professions of 
the capital. This council is composed of such men as Le Verrier, 
the great astronomer, Ernest Gouin, the celebrated conStructor of 
locomotives and steam engines, &c.; their services are gratuitous. 
The Préfet has charge of everything concerning the tinances of the 
city—all public works, the opening of new streets, the paving, 
cleaning, and keeping in order of the streets and sewers, Kec. &c. 
The Préfet de Police has functions of a diflerent nature from those 
of the Préfet de la Seine. In the first place he has charge of al! the 
police of the city, public as well as secret, and, by a recent decree, 
the Department of the Sureté Generale, which formerly belonged to 
the Minister of the Interior, has been transferred to his department. 
Thus he is at the head of all the police in France, and the efficienc 
of this change has already been felt sensibly. It is almost impossible 
at present for a crime to be committed in France without detection. 
Of course it seems hard to see, from time to time, a batch of 
respectable citizens, side by side with real criminals, going off to 
Cayenne, for no other crime than that of having advocated oppo- 
sition to the Government; but any one who conducts himself pro- 
perly, and does not meddle with politics, will never be troubled by 
the police. M. Boitelle, the present Préfet de Police, was formerly 
Préfet of the Département de L’Aisne. He was appointed after the 
attempt made to assassinate the Emperor at the Opera, about the 
same time that Gen. Espinasse was appointed Minister of the In- 
terior. M. Boitelle is a very fine-looking man, of imposing appear- 
ance, but rather theatrical in his manners. He is the beau ideal of a 
French functionary. The Préfet de Police has charge of the 
administration of the markets, bakers’ and butchers’ establishments, 
the price of bread, the falsification of liquids and alimentary sub- 
stances of all kinds, omnibuses, carts, hackney coaches, Filles soumises, 
and many other attributes too numerous to mention. His powers are 
very minutely laid down, so that there can be no collision between 
him and the Prefet de la Seine. Since the enlargement of the city 
the number of the sergens de ville (policemen) has been increased 
to between four and five thousand. There is also the Garde de 
Paris, composed of picked soldiers, foot as well as mounted, 
who are intended for the services of theatres and balls, pre- 
serving order on public occasions, &c. The corps of the Sapeurs 
Pompiers (firemen) is a military body, and its chief is respon- 
sible to the General-in-chief of the city. The members are 
chosen from the regiments of chasseurs and of the line, and their 
time of service, pay and discipline, are the same as in the army. 
They have barracks where they sleep, and posts in a!l parts of the 
city where they are on service. They receive theoretical and 
practical instruction from the time they enter the corps, and it is 
astonishing to see the agility and skill with which they attack a 
building on fire. Speaking about tires, it would be well to remark that 
for one fire in Paris there are at least ten in New York, and the tires 
in Paris are generally extinguished before much damage is done. 
Some extensive fires have taken place in the environs of the city, 
where water was difficult of access, but in the city proper they are 
very rare—none of any great importance since the burning of the 
manutention on the Quai de Billy. Wood is used in the buildings 
nearly if not quite as much as in New York, and the only reasous 
for the rarity of fires consist in the good instruction and © ganisa- 
tion of the body of firemen, and the care with which buildings are 
constructed. By the police regulations no house in a given street 
can exceed a certain height (which height varies with the width of 
the > and as it is for the interest of the builders to go as high 
as possible, the houses are thus of nearly the same height and 
extremely uniform. The plans are inspected, and the building is 
inspected during construction by proper officers ; thus nothing unsafe 
or imprudent is allowed to pass. Moreover, if any accident happens 
through the fault of the architect, he is liable to — a few 
months or years in prison, to complete his education. The cleaning 
of streets and sewers is one of the attributions of the Préfet de la 
Seine. The street-sweepers and cantoniers are employed perma- 
nently, and their operations are under the immediate direction of 
employees called Inspecteurs de la Balayage. The principal streets 
and boulevards are divided into sections, each of which is placed 
under the charge of a single cantouier, who is supplied with a broom, 
a shovel, and a wheelbarrow, and his duty is to keep the roadway 
and sidewalks of his section clean in all weather, and watered in 
dusty weather, for which last purpose he is furnished with a pair of 
large copper watering-pots, with which, after a little practice, he 
will. sprinkle the street nearly as fast as a watering-cart. The 
watering-carts are large, and are arranged so as to sprinkle a space 
of about 16 ft. in width. The smaller and more obscure streets are 
swept in the night by gangs of street-sweepers (a great part of 
whom are German women), and the rubbish carted off, so that at 
seven o'clock in the morning the streets are perfectly clean. As re- 
= the rubbish carried out of houses and deposited in the street, it 

forbidden, under penalty of fine on the owner of the house, to 
make any deposit before eleven o'clock in the evening, or after seven 





o'clock in the morning. The carting is done by contractors, but in 
any case of neglect they are heavily fined, and the rubbish is taken 


away by the 


inistration at the contractor's expense. 





PATENT SHIP LIFT AT THE VICTORIA DOCKS, 


Mosr of our readers are aware that, in connection with the 
Victoria Docks, nearly —_ Woolwich, there is a contrivance 
for raising ships out of the water, for the purpose of re-metalling, 
caulking their bottoms, or performing upon them such repairs as 
are usually done in dry graving docks. 

At a distance of about 150 yards from the side of the Victoria 
Dock, a basin was some time ago excavated, of a rectangular form, 
and filled with water from the dock to the dock-water level, the 
basin being about 7 ft. deep. 

In the channel which forms the communication between the dock 
and this basin—which is sufficiently deep to admit of ships floating 
into it of the greatest draught of water, with a series of girders and a 
huge pontoon upon the girders underneath the ship—are the appli- 
ances for raising ships out of the water. 

On each side of this channel there is a series of hollow columns 
surrounded by a platform, which extends to the whole range of 
columns on both sides. In these columns are pistons and cross- 
heads, with connecting-rods attaching them to the girders, each 
girder being connected with a pair of columns, one on each side of 
the channel or dock. A steam engine is employed with appropriate 
hydraulic machinery to cause the girders to sink to the bottom of 
the channel, or to raise them, as may be required. 

When a ship is to be lifted, a pontoon of about 400 ft. in length, 
60 ft. in width, and of 6 ft. or 7 ft. depth, is floated into the channel 
immediately over the girders, Both girders and — are then 
sunk to the bottom of the channel, and the ship placed in a floating 
position immediately over them. ‘The machinery is then set to 
work, the cross-heads, girders, pontoon, and ship being en masse 
lifted thereby out of the water. When the pontoon is sutliciently 
high, the water is allowed to run out of it, the ship is supported 
— it by sectional supports and shores, ana the pontoon being 
plugged, the whole is again lowered till the displacement of the pon- 
toon is equivalent to its weight and the weight of the superincum- 
bent ship. The pontoon with its burden is then removed from the 
channel into the shallow basin, and placed in one of six recesses 
adapted to receive the pontoon. 

From the tirst we admired the skill of the engineer who designed 
the details of this arrangement, and, like most of our contemporaries, 
awarded him that measure of eulogy to which we thought him 
entitled. 

We had, however, a suspicion that extraordinary rigidity would 
be required in the pontoons, and that perhaps they might fail in this 
respect. The first pontoon has certainly rather veritied our fears 
than the accuracy of the calculation by which it was constructed. 
It yielded, we have been informed, so much that it has been taken 
to pieces. Even those pontoons which are now used have shown 
that the pressure of a large ship upon them causes considerable 
transverse and longitudinal tlexure. This is not favourable to weak 
ships, which, if not placed upon blocks exactly adapted to the 
camber of their keels, are known to strain themselves in a very 
serious manner, and therefore it is important that the pontoon on 
which they rest should be absolutely rigid. 

Certainly, in a port where there is a rise and fall of tide of 
upwards of 20 ft., it does appear somewhat anomalous that it 
should be deemed advisable to lift a large ship out of the water, 
instead of allowing the water to tlow away from the ship, through 
gates or culverts as the tide falls, in the ordinary way. But this 
is a matter hardly worth a passing notice; perhaps the Dock Com- 
pany would not allow their water to be run off in this way. 

Our strongest misgiving was, from the first, that transporting the 
pontoon, with a ship upon it, on a “ raw and gusty day,” in such an 
exposed situation, would be attended with danger; and we could not 
help dreading any accident under such circumstances, because the 
water in the basin would not be near deep enough for the floatation of a 
ship of a very large tonnage, many of which have been discharged 
in the Victoria Dock. 

We regret that within the last three or four weeks our forebodings 
have been realised; a foreign ship had undergone repairs, and the 
pontoon sustaining her was in the course of removal from the recess 
to the channel, where it would have been allowed to sink from under 
her, that she might be floated into the Victoria Dock; when, from 
the breaking of a rope, the pontoon, with the vessel upon it, was 
blown upon the bank of the basin, bilged, and filled with water. The 
result is most calamitous, and must cause pain to all who are in- 
terested in increasing facilities for fitting our mercantile marine, or 
who wish well to daring and ingenious engineering enterprises. 

But here we must be guilty of a little of that ex post facto wisdom 
which everybody is inspired with when misfortunes of this kind 
happen. Why was not the basin made deeper? Anything causing 
the pontoon to sink even in the middle of it might occasion an 
enormous amount of damage to a ship drawing, perhaps, 5 ft. or 6 ft. 
more water than the total depth of the water in the basin. Suppose 
the ship and pontoon to sink vertically without any deflection of 
the ship’s position, how is she to be raised? Most persons can boast 
of their prescience with regard to these matters now. 

The stranded pontoon, and the ship upon it, certainly lie in an 
exceedingly awkward position. Much detention is caused to the 
ship, the pontoon must be seriously damaged, and it is probable that 
the ship is fearfully strained. Surveys will be held, expenses 
incurred, and it is not easy to define the limits of the catastrophe 
which has taken place, 

Efforts are being made to get the pontoon afloat again. The 
channel between the basin and the dock has been dammed across, 
and the water let off from the basin. By these means the pontoon 
can be got at, and doubtless made water-tight, and, with care used 
to prevent it slipping, the water will, of course, sustain it again as it 
did before the accident. Much expense has been incurred, perhaps 
much damage done, but if a vessel of much greater tonnage had 
been upon the pontoon, the accident would have been considerably 
more serious.—Artizan, 





Sicur.—We can see our own eyes, for sight is effected by means 
of the rays of light that proceed from the visible object to the eye. 
In every instance the rays are turned, more or less, from their 
course. Whether this detlection be caused by refraction or reflection 
is immaterial; if the visual ray reaches the eye, the object is seen. 
We speak, indeed, of seeing an image in a mirror, but the image has 
no actual existence except in the mind. The mirror merely turns 
back the rays of light so that they reach the eye, and thus enables 
us to as truly see the object itself as when we look directly at the 
object through the air, glass, orother refracting medium. 

AccIDENTs IN COLLIERIES.—The verdict of the jury who inquired 
into the Burradon Colliery explosion has given rise to a feeling that 
it would be well to remind colliers that they have the remedy with 
regard to the inspection of mines in their own hands. To have 
every mine periodically inspected would be impossible, without a 
very large increase in the number of inspectors ; something like 200 
of whom would be required instead of twelve. It is not the duty of 
the inspectors to visit every mine; but, as the Government informed 
a deputation on the New Inspection Bill, the other day, “to be in 
the district in order that matters may be referred to them.” The 
Government (the same deputation was also informed) do not intend 
to increase the number of inspectors under the new bill, nor do they 
intend the inspectors to act as viewers. ‘The proper course for 
colliers to take is to give notice to the inspector when any removable 


danger is allowed to remain, and then the inspector visits the mine. | 


In cases of ditliculty, also, the manager of a mine should call in the 
inspector, and avail himself of his assistance. Workmen are rather 
backward in giving notice to the inspector from fear of their names 
being divulged; but it is generally understood to be a point of 
honour amongst the inspectors never to mention the name of their 
informant. This arrangement, together with the investigation of 
accidents by the inspectors, and the infliction of fines for the in- 
fringement of rules, seems at present to be as much as can be done 
amongst such extensive works as the collieries of this country. In 
this district alone there are between 700 and 800 pits to inspect, 
which would require at least twenty inspectors. 





HUDDERSFIELD STEAM BOILER ASSOCIATION, 


THE ¢ ittee of this iation held their usual monthly meeting 
at the office of the secretary, Mr. Dan Cocking, architect, New- 
street, Huddersfield, on Tuesday last, when Mr. , ny Rhodes, engi- 
neer to the association, presented his report, from which we make 
the following extract :— 

“During the past month I have visited the works of forty 
members, and have examined externally fifty boilers, with their 
appendages, three boilers thoroughly, and one boiler internally, 
and their appendages. And during the same period I have ex- 
amined thirty-six steam-engines externally, and have taken nine 
indications from the cylinders of five steam-engines. 

“ Amongst the most prominent defects of the above boilers and 
their appendages, I would state that the furnace of one of the boilers 
is diminished in strength in consequence of having lost its true form 
by over-pressure, and that it will ultimately collapse if not strength- 
ened by the application of additional stays. Two boilers are with- 
out glass water-gauges, and depend entirely upon floats to indicate 
the level of the water in them. Six boilers are without blow-oft 
cocks, or valves, for blowing off or flushing the boilers while under 
steam pressure; and one boiler is without back pressure, or none- 
return valve attached to the feed-water pipe. 

“This being the end of the first quarter, I have to report that the 
premises of all members have been visited, and reports upon the 
condition of their boilers and engines have been duly forwarded.” 





Mr. Brunew's CoLttecrion or Works or Arr.—The celebrated 
collection of works of art of Mr. Isambard Kingdom Brunel, 
deceased, removed from his late residence in Duke-street, West- 
minster, was submitted on Friday last to public competition, by 
order of the executors, by Messrs. Christie, Manson, and Woods, at 
their rooms in King-street, St. James’s-square. We give the prin- 
cipal examples of the two days’ sale :—Carved Oak Furniture, from 
the Shakspeare room.—98-105. A table, with sliding top, on four 
legs, beautifully carved, with ornaments in renaissance taste, and 
seven pairs of beautiful chairs, with high backs, carved in the same 
taste, the seats and backs covered with crimson silk damask (in four 
lots)—£92 10s. 117-19. A handsome cheval glass, in richly carved 
frame, of scroll pattern, with flowers; a toilet glass and an old 
cabriole sofa en suite—£37 10s. 120. A set of six old carved oak 
chairs, with cane panels—£24 10s. 121-2. Two beautiful old 
Venetian frames, carved with arabesques, &c.—£25. 134-8. Six 
beautiful old Venetian glass chandeliers, with coloured glass flowers 
and drops, and branches for numerous lights—£114 6s. 140. A set 
of ivory chessmen, beautifully carved, with busts—£18 10s. 141-2, 
Two magniticent old Venetian pier-glasses, of octagonal form, the 
frames enriched with flowers of rock crystal, carved in high relief, 
and chased metal gilt, each about 6 ft. high and 4 ft. wide (in 
one lot)—£245 (Wilton). Stained Glass.—143-8. Six panels 
of old German stained glass, with imperial arms, supported by 
figures, the last two exhibited at Manchester. inscribed, “JACOB 
GAUDENTZ BLATSER, PON WARLTENSE, 1547,” 17 in. by 
12} in.; and “ HEINRICH GRAFF SABINA, GRIMLIN, 1548,” 
17 in. by 12 in.—42 guineas. 148. A and B. Two pairs of panels 
of fine stained glass, with — of Shakspeare, Queen Elizabeth, 
Henry VIII., and Francis I.—23 guineas. Decorative objects, &c.— 
150. A pair of noble vases, of old French bronze, the handles formed 
of Cupids, chased with masks and vines in relief, about 3 ft. high— 
£100. 152-3. A large vase and cover, of Venetian ware, painted 
with flowers and fruits in colours, the handles formed of masks, and 
groups of fruit and flowers, 26 in. high, and a pair of smaller ditto— 
15} guineas. 154. A pair of Dresden vases and covers on tripod 
feet, 30 in. high—£28. 155. The Christ Angel, a beautiful relief, 
in Carrara marble, by Professor Reitschell, of Dresden, in glazed 
case—£70. Fine Old Chelsea—162, A magnificent vase, of the 
finest old Chelsea, exquisitely painted with a group of figures after 
Greuze, and a landscape on rich crimson ground—£219 (Poole). 
163. A pair of beautiful oviform vases and covers, of the finest old 
Chelsea, crimson ground, richly pencilled with gold, and painted 
with bouquets of flowers—135 guineas. 164. A pair of beautiful vases 
and covers of the same, myrtle shape, painted with subjects of Cupids 
and flowers—127 guineas. Fine Old Sévres.—A beautiful cabaret, 
gros bleu, exquisitely painted with Cupids, in pink, consisting of 
plateau, cup and saucer, sucrier, and milk-jug—80 guineas. 
166-7. A beautiful gros bleu Vincennes bowl, with gold birds, 
and a square plateau with open work turquoise border, painted with 
flowers—43 guineas. 168. A beautiful ecuelle, cover and stand, 
painted with flowers, festoons, and blue edges—£21 10s. 169-70. 
An elegant vase, gros bleu, beautifully painted with flowers, and a 

air of beautiful ewers, gros bleu, with festoons, in one lot—£125. 
The amount of the first day’s sale exceeded £2,375. At the second 
day’s sale, on Saturday, previous to Mr. Brunel’s celebrated collection 
being offered, about a dozen pictures, the property of a member of 
the late Sir. A. W. Callcott’s family, were put up, the most important 
of which were:—Lot 188. Sir A. W. Callcott, R.A., an upright 
landscape, with a peasant seated with a basket, and a dog drinking 
from a stream at the foot of a decayed tree—20 guineas. 191. Ditto, 
an upright romantic landscape, with Diana and Acton in the fore- 
ground; an admirable study, in the manner of the Venetian school 
—30 guineas. 192. ditto, an upright landscape, with a wild boar- 
hunt; the companion picture—29 guineas. 193. ditto, the Niobe, a 
grand composition—o3 guineas. 194. Sir A. W. Callcott, R.A., a 
rustic landscape, view of Westbourne-green, with picturesque farm 
buildings among trees; two figures reclining in the foreground, an 
admirable exampie—118 guineas. Mr. Brunel's pictures.—212. 
Rosa Bonheur, 1847, a grand landscape, with a group of six 
Breton oxen at pasture ina meadow. This very important and 
beautiful work—the finest ever offered for sale in England—was 
painted for the Provisional Government of France, and was pur- 
chased by Mr. Brunel in Paris, in 1848, for, we are told, the sum of 
4,000 fr. (£160). It was put up as high as 500 guineas, and, after 
a spirited competition, was knocked down to Mr. Webb, at the great 
price of 1,350 guineas, being nearly nine times its original cost. 
213. Sir A. W. Calicott, R.A., a Scene in Holland, with a woman on 
horseback, a gray horse at her side, and a man on horseback, in 
conversation, a village scene in the distance.—260 guineas (Wallis). 
215. Ditto, a View on the Rhine, at Cologne, a splendid specimen 
—125 guineas (Agnew). The Shakspeare Subjects.—The following 
eight pictures were painted expressly for the late Mr. Brunel, to 
adorn what he called his “ Shakspeare Room’:—216. Augustus 
Egg, A.R.A., Launce offering his dog Crab to Silvia, scene from the 
Two Gentlemen of Verona, act iv., scene 4—630 guineas (Wallis). 
217. Sir A. W. Calleott, R.A., Launce and his Dog, another scene from 
the same play—370 guineas (Agnew). 218. Frederick R. Lee, R.A., 
a grand Forest Scene, with Jacques and the Stag; painted in 1850— 
135 guineas (Mitchell), 219. C. R. Leslie, R.A. Henry VIII. dis- 
covering himself to Cardinal Wolsey at the Ball; act 1, scene 4; a 
perfect work of the great and lamented artist, painted in 1849—960 
guineas (Agnew). 220. Queen Catherine and Griffiths—the com- 
panion picture; scene taken from the same play—Henry VIIL, 
act iv., scene 2:— 
My next poor petition 

Is that his noble grace would have some pity 

Upon my wretched women, that so long 

Have followed both my fortunes faithfully. 


810 guineas (Wallis). For these two Shakespeare subjects Mr. 
Brunel, it is stated, gave the artists £800. 221. C. W. Cope, R.A. 
The Death of King Lear; a noble work, full of pathos, exhibited at 
Manchester—310 guineas (Wallis). 222. Clarkson Stantield, R.A. 
a grand landscape, illustration to Macbeth, Scene of the Witches; 
this important work was also exhibited at Manchester—510 guineas 
(Agnew). 223. Sir Edwin Landseer, R.A., Titania with Bottom and 
the Fairies, the celebrated chef-d'euvre of the great artist, painted in 
1850, and engraved by Cousens. This splendid picture excited the 
liveliest interest. It was at once put up at 2,000 guineas, and, after 
a brisk competition, was knocked down at the large sum of 2,800 
guineas. Lord Robert Clinton was the fortunate purchaser. The 
produce of the day's sale was £9,058. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 


260. JosEPH AMBLER, Little Horton, Bradford, Yorkshire, ‘‘ Improvements 
360 


in looms for weaving.” — Petition recorded 1st February, 18 


hy a 





566, WitLIAM Krutzscp, Ch -street, G *s-fields, London, “Im- 
provements in cartridges and projectiles.”"—/etition recorded lst March, 
186 


oan dome SramTHorP, Gracechurch-street, London, “ An improved method 
in coating or forming a hard shell on a candle at the time of moulding the 
same. and in apparatus connected therewith.” 

746. GEORGE BANKS RENNIE, Holland-street, Blackfriars, ‘‘ Improvements in 
the construction and mode of working and employing floating platforms, 

mtoons, or docks for supporting ships or other vessels.”—Petitious re- 
corded 22nd March, 1869. 

788. Tuomas Briees, Salford, Lancashire, ‘Certain improvements in the 
manufacture of oil-cloth or oil-paper to be employed for packing purposes, 
or for coating or covering surfaces, and in apparatus connected therewith.” 
—Petition recorded 27th March, 1860. 

797. CARL BartueLeMy, Busch-lane, London, ‘‘ Using vacuum as a motive 
power, and of the means by which the same is effected.” 

800. Epwarp Ewer, Chapel-street, Curtain-road, Shoreditch, London, “ Im- 
provements in fountain pens.”—Petitions recorded 28th March, 1860. 

$08. AveustT PentTzuIN, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
machinery for cutting wood.”—A communication from Theodor Andreas 
Prale, Hamburgh. 

810. Isaac HoLpEN, St. Denis, Paris, “ Improvements in means or apparatus 
for preparing and combing wool and other fibrous substances.” —/‘etitions 
recorded 29th Merch, 186), 

$20. Jamrs Reipy, Cook-street, Cork, ‘‘A machine for breaking stones and 
other hard substances.” 

822. Joun Rosgert Breacu, Leeds, Yorkshire, ‘* An improved household fire- 
escape.” 

826. Wiutsas Martin Cnampbers, birmingham, “ An improvement or im- 
provements in the method of and apparatus for straightening angle-iron 
and other bar-iron of a trough-like shape after it leaves the rolls, and while 
still hot."— Petitions recorded 30th March, 1860. 

$36. Ricuarn ALFRED JEFFERSON, North-street, St. John’s Wood, and 
Mavruxw JerFerson, Crown-street, Finsbury, London, *“ An improved 
construction of steam engine, applicable also to the raising of water.” — 
Petition recorded Bist March, 1860 

$40. TeLLEF DanLu, Krageroe, Norway, “ An improvement in the separation 
of nickel and cobalt from magnetic pyrites and bisulphuret of iron, or any 
other sulphur composition.” 

841. JouN Sampson Starnes, Cock-hi!l, Ratcliff, London, “‘ Improvements 
in signal and other lamps.” 

$42. Henry Buckwortn PoweL, Foxleize Park, Lyndhurst, Hampshire, ‘A 
movable stud or button.” 

843. Kicnanpd AkculBaLp BROOMAN, Fleet-street, London, “‘ Improvements 
in buttons.”—A communication from Henry Dollier, Paris. 

844. KBENEZER PAktTRIpoR, Stourbridge, Worcestershire, “* Improvements in 
axles and axle-boxes.” 

845. THomMas GAMBLE and Epwin ELLs, Nottingham, “ Improvements in the 
manufacture of fabrics of the description known as bobbin-net.” 

846. Ceci, Jounson, Northumberland-street, Strand, London, ‘* Improve- 
ments in the manufacture of shoes and boots.”—Petitions recorded 2nd 
April, 1860. 

847. JamMEs RoBERTSON, Stanisby-road, East India-road, London, ‘* Improve- 
ments in the construction of furnaces or fire-places.” 

849, EpMUND SimPkIN, Bury, Lancashire, ‘“* Improvements in couplings for 
carriages, wagons, and other vehicles on railways.” 

850. WILLIAM ARMAND GILBKE, South-street, Finsbury, London, “ An im- 
proved apparatus for making signals on railways."—A communication from 
Joseph Desgabriel, Lyons, France. 

852. Josep AMBLER, Little Horton, Bradford, Yorkshire, ‘* Improvements 
in Jooms for weaving.” 

853. Joun Masters Jones, Netheravon, Wiltshire, ‘‘ An improved apparatus 
for generating steam.” 

855. WituiaM Riwineton and WittiaAmM Riwineton, jun. Skipton, Craven, 
Yorkshire, ‘‘ Improvements in box-hinges for swing-doors.” 

856. CHARLES VINCENT WALKER, Fernside-villa, Redhill, Surrey, “‘ Improve- 
ments in the manufacture of troughs fer receiving electric telegraph 
wires.” 

857. JOSEPH 
smoking-pipes. 

858. Davip GRaHAM Hope, Manchester, ‘ Improvements in slide-valves of 
locomotive and other steam engines, and in gearing for working them.” 

859. A: THON NICOLAY JENSEN, Chambers-terrace, Malden-road, Haverstock- 
hill, London, “Improvements in brewing worts from saccharine and 
farinaceous substances, with a new method of retaining the aroma and 
better qualities of the hops, forming an infallibly keeping ale nearly white 
and admitting of aeration, part of which imy t licabl 
distillers’ wash, vinegar making, and preserving 
Petitions recorded 3: April, 1860. 

861. Tuomas INGRAM, Bradford, Yorkshire, ‘‘ Improvements in looms for 
weaving.” 

862. ABRAHAM PULLAN, Fortie-cottage, Newcross, and THOMAS CRESSWELL, 
Ravensbourne-terrace, Lewisham, Kent, ‘‘ Improvements in the construc- 
tion of steam, water, and other fluid gauges.”— Petitions recorded 4th April, 





Scnioss, Cannon-street, London, “An improved plug for 





$i oF 
fermentable liquors.”— 


1860. 

864. GEORGE MALLINSON, Salford, Lancashire, “ Improvements in the manu- 
facture of woven fabrics.” 

865, WiLuiAM FULLForD Brown, Westgate-street, and WALTER JEFFERY, 
Eastgate-street, Gloucester, “A more convenient and effectual method of 
attaching and securing brooches and such like articles, and for improved 
fastenings to be used therewith, and for other purposes.” 

867. ARCHIBALD Wut, Great Mi den, Buckingh hire, “‘ Lifting at one 
lift a load of corn, hay, straw, or manure, or of other things.” 

868. WiLLIAM LEucHAkS, Piccadilly, London, “ Improvements in portable 
ink-holders and match-boxes.” 

869. Joun Honson FuLLER, Hatton-garden, London, and WILLIAM Davipson, 
Wisbeach, Cambridge, ‘‘ An apparatus for cutting or screwing pipes and 
round metal.” 

871. Josuua Henry Winson, Cornholm-mil], Todmorden, Lancashire, 
**Certain improvements in machinery to be applied in the manufacture of 
bobbins useu in the preparing and spinning of fibrous materials.” 

872. WitLiaAM Parsons, Pont-ar-Tawe, Swansea, ‘‘ Improvements in the 
manufacture of wrought-iron.” 

873 CHARLES DusauToy, Laverstoke, Southampton, “‘ Improvements in 
apparatus used in the manufacture of paper.” 

874. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ A new metallic 
alloy.”—A communication from Messrs. Charles Nocl and Co., Paris. 

875. Joun Smit. Birmingham, “ Improvements in the manufacture of 
buttons and other dress fastenings.” 





876. ALYRED VinceNT Newton, Chancery-lane, London, “* Improvements in | 





the construction of pressure-gauges.”—A communication from T. Wilson | 


Lane, Meredith, New Hampshire, U.S. 
877. ALFRED VixceNT Newrox, Chancery-lane, London 
arrangement of parts for supplying steam to steam engin 
cation from Lucius J. Knowles, Warren, Massachusetts, 


“An improved 
"—A communi- 
US 














873. MicuakL HENRY, Fleet-street, London, “ Improvements in the mode of | 


and apparatus for obtaining motive power.”—A communication from 
Henry Frangois Cohade, Boulevart St. Martin, Paris.—/etitions recorded 
5th April, 1860. 

879. Henry CarTEeR, Manchester, “ Improvements in machinery or apparatus 
for making gas- burners.” 

880, WinLtaM Cuark, Chancery-lane, London, “ Improvements in fire-arms.” 
—A communication from the “Starr Arms Company,” New York, U.S. 
881. WiLLiam Cuark, Chancery-lane, London, ** improvements in axles or 
journals in combination with lubricating axle-boxes for railway and other 
carriages”"—A communication from James Hervey Deming, Paris.— 

Petitions recorded 7th April, 1860. 

883. HikaM LymMAN Hawi, Upper Bedford-place, London, ‘ Improvements 
in the manufacture of india-rubber cloth, japanned and leather cloths, and 
in the machinery or apparatus employed therein.” 

885. ANDREW Howat, Farnworth Bolton-ie-Moors, Lancashire, “Certain 
improvements in miners’ safety-lamps.” 

887. HeNky Brive, Bridport, Dorsetshire, “* Improvements in refrigerators.” 

889. THomMas Parker, Blackburn, and GeorGk Harrison, Burnley, Lanca- 
shire, “‘ Improvements in self-acting mules.” 

691. Tuomas AVELING, Rochester, Kent, ‘‘ Improvements in locomotive 
engines.” 

893, Leoroup Erpuitz, New York, U.S., “Improvements in producing print- 
i bry bg —— surfaces by the a'd of photography.”—Petitions re- 
corded 9th April, 186v, 

895, Louis Josern Repeun, St. Marcellin, Istre, France, “An expeditious 
mode of tanning.” 

899, JuuN Rigby and WILLIAM NichoLas Norman, Dublin, “‘ Improvements 
in guus and other fire-arms, and in cartridges to be used therewith.”— 
Petitions recorded 10th April, 186v. 





Inventions protected for Six Months by the Deposit of a Complete 
Specification 


935. Marc ANTOINE Francois Mrnnons, Rue de I’Echiquier, Paris, “ Im- 
provements in the production of motive power and in the apparatus con- 
nected therewith.” — A communication from Jacques Belou, Lyons,— 
Deposited and recorded 14th April, 1860, 

953. Jean Baptiste AvGusTe CaRPENTIER, Boulogne-sur-Mer, France, ‘A 
— metrical apparatus with table.”— Deposited and recorded 16th April, 





Patents on which the Stamp Duty of £50 has been Paid. 

1167. SAMUEL SUNDERLAND and RIcHARD Dean, Burnley, Lancashire.— 
Dated 25th April, 1857. 

1112. Jonn UNDERWOOD, Gloucester-road, London.—Dated 20th April, 1857. 

= CHANTER and Davip ANNAN, Bow, Middlesex,—Dated 21st April, 

4s 

1151. Groner Wrieut, Sheffield, Yorkshire.— Dated 23rd April, 1857. 

1153. WiLtiaM CoLBoRNE CamBrinGk, Bristol.—Dated 23rd April, 1857. 

1159. Epwarp Manico, Bucklersbury, London.—Dated 24th April, 1857. 

1176. Witttam Pickstong, Radcliffe Bridge, Manchester.—A communication. 
—Dated 25th April, 1857. 

1220. CHARLES CaMMBLL, Sheffield, Yorkshire.— Dated 30th April, 1857. 

1244, BENJAMIN CHEW TiILGHMAN, Philadelphia, U.S.—Dated 2nd May, 1857. 

1369, CHARLES BARTHOLOMEW, Rotherham, and Joun HEprinsTALL, Masbro’, 
Yorkshire.—Dated 14th May, 1857. 

1119. Amory FaiRBANKS SHERMAN, Roxbury, Norfolk, Massachusetts, U.S. 
—Dated 21st April, 1857. 

1133. Joun Hernry Jounson, Lincoln’s-inn-fields, London.—A communi- 
cation.—Dated 22nd April, 1857. 

1320. CHARLES WiLLiam SikmEns, John-street, Adelphi, London.—Dated 
llth May, 1859. 

1135. GEROLAMO CAVANNA, Genoa, Sardinia.—Dated 22nd April, 1857. 

1150. Rupo.tpn Bopmer, Thavies-inn, Holborn, London. —A communication. 
—Dated 23rd April, 1857, 


Patents on which the Stamp Duty of £100 has been Paid. 
926, GEORGE ALBEMARLE CaTOR, Selby, Yorkshire —Dated 16th April, 1853. 
957. Sir WitLiaM SNow Harris, Plymouth.—Dated 20th April, 1853. 

1157. Samugn Ccnuirre Lister, Manningham, Yorkshire.—Dated 11th May, 
1853. 

981. Hexry Hov_pswortn, Manchester.—Dated 23rd April, 1853. 

1023. WiLLIAM Ret, University-street, London.— Dated 27th April, 1853. 





Notices to Proceed. 

2815. Prince GusTAVE GENNEKICH, Poland, ‘* A new system cf motive power 
applicable for working craves and wheels.” 

281s. George Cuvrcnitt Watson, Chester, ** Novel and artistic bricks or 
— for the reception, growth, and propagation of ferns, mosses, and 
ether plants.” 

2820. Groxek Hanpson Ro.et, Liverpool, ‘* An improved machine for the 
manufacture of pressed bullets.” 

2824. WintiamM TeaLL, Wakefield, Yorkshire, ‘Improvements in treating 
fatty ond oily matters obtained from wash-waters.”—A communication 
from M. Kirsch, Aix-la-Cha: elle, Prussia, —/etitions recorded 12th December, 
Isat 


- JAMES CHAMPION, Manchester, ‘‘ Certain improved arrangements of 

spindles, flyers, and bobbins, applicable to machinery or apparatus for pre- 
paring, s; inning, and doubling fibrous materials.” 

2338. GEORGE | EvsON, Manchester, “ Improvements in puddling furnaces.” 

2e44. ALFRED BuckincuaM Ipporson, Sheflield, Yorkshire, ** An improved 
draw 2nd buffer-spring apparatus for railway carriages.”—A communication 
from John Parker, Florence.—J/titions recorded 14th Deccinber, 1859, 

2853. WILLIAM Wrstwoop, West-square, Southwark, “ Improvements in the 
manufacture and burning of Portland cement.” 

2360, Wittiam Honxatio HARFIELD, Royal Exchange-buildings, London, 
“Improvements in windlasses, capstans, and shackles for chains.”—/eti- 
tions recorded 15th December, 1859. 

2862. Epwarp PiLkineton Ho.pen, Bolton-le-Moors, Lancashire, ‘* Improve- 
ments in machinery for opening, carding, and cleaning cotton and other 
fibrous materials, when in a manufactured or partially manufactured state.” 

2863. WILLIAM Mos ky, jun., Salford, Lancashire, “ Certain improved ma- 
chinery or apparatus for washing, scouring, or cleansing textile fabrics or 
materials.”"—/'eritious recorded 16th December, 1859, 

2874. Tuomas WILLIAM Puum, Blaenavon Iron Works, Monmouth, ‘ Im- 
provements in the manufacture of tyres for railway and other carriage- 
wheels, and of hoops and rings, and in machinery employed therein.” 

287s. Joacuim Daviv Huiscn, St. Paul's-churchyard, London, “ Improve- 
ments in the construction of gunboats.” 

2879. WiLLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in the sup- 
ports or chairs of railway rails.”- A communication from Messrs. Auguste 
Desgotle and Leon Jucqueau, Paris.—/ ctitions recorded 17th December, 1859. 

2890. Davip Hircnin, Coventry, Warwickshire, “An improvement in the 
caps of watches.” —Petition recorded 19th December, 1859. 

2895. MicuaEL TurNoR, Birmingham, ‘‘A new or improved method of 
manutacturing metal boxes ” 

2903. ALFRED WeLcu, Southall, Middlesex, ‘‘ Improvements in portable rail- 
ways, to facilitate the movement of carriages on common roads, and other 
surfaces.” —A communication from James Welch, Calcutta. 

2905. HeNRY BaYLEyY, Stalybridge, Lancashire, ** Improvements in the con- 
struction and manufacture of cop-tubes, used in machinery for spinning 
fibrous materials.” —/etilions recorded 20th December, 1859. 

2920. GrorG& FREDERICK STIvoLPH, Ipswich, ‘‘ Improvements in org’ .s, 
and other wind mi.sical instruments.” 

2921. BENJAMIN FLEBT and Joskpn Rawtines, East-lane, and Tuomas 
CLOAK, Saville-row, Walworth, Surrey, ‘* Improvements in the machinery 
for stopping the bodies and wheels of railway and other carriages, and 
which machinery is an improvement on the i already patented b: 
letters patent granted to Thomas Cloake, dated Ist March, 1859." —/etitions 
recorded 22nd December, 1859. 

2925. WiLLIAM EpwakD Grpe@r, Wellington-street South, Strand, London, 
“An improved bex or case for packing sardines or other provisions.’’"—A 
communication from Etienne Chatonet, jun., La Rochelle, France.— 
Petition recorded 23rd December, 1859. 

2938. RoperT GaRbINER HILL, Inverness-lodge, Brentford, Middlesex, ‘‘ An 
improved fire-escape.”— Petition recorded 24th December, 1859. 

29:7. ALFRED VINCENT Newton, Chancery-lane, London, ‘* An improvement 
in the treatment of stricks or bundles of fibres, and the conversion of the 
same into siivers or ribbons.”—A communication from Charles De Iongth, 
Gucbwiller, France. 

2062. CHARLES SYLVESTER Rostaine, Dresden, Saxony, “ Improvements in 
combining and mixing gutta-percha with mineral and vegetable substances, 
capable of altering its quality in such a manner as to produce bard, resistant, 
unalterable, and imputrescible compounds, diversely coloured.” 

2963. WILLIAM ARMAND GILBEE, South-street, Finsbury, London, “ A new 
manufacture of colouring matter, for replacing lokas or Chinese green.” — 
A communication from Felix Charoin, Lyons, France.—Petitions recorded 
28th December, 1-59. 

2969. JAMES STEAD CROSLAND, Johnson-brook, Hydc, Cheshire, ‘* Certain 
improvements in steam engines and boilers, and in the mode of applying 
steam engines.” 

2970. ALFRED VINCENT Newton, Chancery-lane, London, “‘ Improvements in 
the mode of, and apparatus for, submitting yarns or threads to the action 
of gascous and hquid bodies.”—A communication from Charles de longth, 
Guebwiller, France. 

2971. Henry Bexnou.it Bartow, Manchester, “ Improvements in machinery 
or apparatus for stripping or cleaning the drums and rollers of carding 
engines and other machines in which rollers covered with card-teeth are 
employed.”—A communication from H. Rieter, Winterthur, Switzerland. 
— £etutwus recorded 2th December, 1859, 

2996. Konert Ginson, Lincoln, *‘ Improvements in the permanent-way of 
railways, and in the manufacture of parts of the same.” 

2998. WILLIAM JACKSON, Spring-terrace, York-road, Lambeth, ‘‘ Improve- 
ments in sewing and s.iteching machines.”"— Petitions recorded 31st December, 
1359 

37. OrTo Joun THEOpORE GosseLL, Moorgate-street, London, “‘ Improve- 
ments in the construction of locomotive engines.”—A communication from 
Louis Stossger, Breslau, Prussia.—/’etition recorded Sth January, 1860 

157, WitLiaM Epwarp Grpex, Wellington-street South, Strand, ** Improved 

rops for supporting plauts.”—A communication from Lambert Grés, 
Jaybes, France. ~ Petition vecordcd 21st January, 1860. 

189. THomas Donkix, Bermondsey, Surrey, *‘An imp:ovement in paper- 
making machines.”—Pet.tion recorded 2sth January, 1860. 

223. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in blowing engines.”"—A communication from Edouard Frangois Fossey, 
Peris.—: etition recorded 28th January, 1860. 

335. Joun HENRY Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in obtaining motive power, and in the machinery or apparatus employed 
therein.”—A communication from Jean Joseph Etienne Lenoir, l’aris.— 
Peition recorded sth February, i260, 

385. WitLiaM ReapMan, Leighton-Buzzard, Bedfordshire, ‘‘ An improved 
apparatus for communicating motion to roller-blinds, maps, and other 
articles.” —/‘elitun recorded 13th February, 1860. 

472. Francois Hypo te Lemon, Howland-sireet, Fitzroy-square, London, 
** Improvements in the manufacture of waterproof papers and pastcboards, 
of every description.” —Pelidion recorded 22nd February, 130. 

627. Tuomas Sitver, Philadelphia, U.S., and Joun Hamiton, Glasgow, 
Lanarkshire, N.B., ‘‘ Improvements in apparatus for governing or rezulat- 
ing the speed of steam and other engines and machines in motion.”— 
4 ctition recorded th February, so. 

544. Zaccueus Wricut, Upper Wortley, Leeds, Yorkshire, ‘‘ Improvements 
in machinery or apparatus for the prevention of accidents in mine shafts 
by tne breaking of the rope or chain or disconnection of the drum from the 
engine, applicable also to other hoisting or lifting machinery or apparatus.” 
—Setitinn recorded Wth February, 1860. 

557. WILLIAM W1LLIAMs, Merthyr Tydvil, ‘‘ Improvements in machinery or 
apparatus for effecting ventilation.”—/etition recorded 29th February, 1860, 

667. SPENCER Situ and Pumir Hatruaway, “ Improvements in the manu- 
facture of chains and other similar articles.” —/'ailion recorded 13th March, 
1560 

692. Marc AnTOINE Francois Menxons, Rue de |'Echiquier, Paris, “ An 
improved metallic window-sash.”—A communication from Frangois Curé, 
Paris.— Petition recorded 15th March, 1860. 














| 740. Joun StarnrHorr, Gracechurch-street, London, ‘‘ An im’ method 
in — or forming a hard shell on a candle at the time of moulding the 
same, and in apparatus connected therewith.” 

741. WituiamM Turner, Hockley, Nottingham, “A new mode or method of 
making or manufacturing bread and other articles of paste, and in the 
machinery or apparatus employed therein.” —Petitions recorded 22nd March, 

860, 

805. STEPHEN RaNDOLL SMITH, Hanover-terrace, Cumberland-road, Bristol, 
“Improvements in vessels and apparatus used for raising sunken vessels 
and other bodies in the water and for lowering materials for structural 
purposes in tne water.”"—Petition recorded 28th March, 1860, 

822. Joun Rosert Breacu, Leeds, Yorkshire, “An improved household 
tire-escape.”"— Petition recorded 30th March, 1860. 

859. ANTHON NicoLay JENSEN, Chambers-terrace, Malden-road, Haverstock- 
hill, London, “Improvements in brewing worts from saccharine and 
farinaceous substances, with a new method of retaining the aroma and 
better qualities of the hops, forming an infallibly keeping ale nearly white, 
and admitting of aeration, part of which improvements is applicable to 
distillers’ wash, vinegar-making, and preserving fermentable liquors.”— 
Petition recorded 3rd April, 1860. 

876. ALFRED VINCENT Newton, Chancery-lane, London, “ Improvements in - 
the construction of pressure-ga' "—A communication from T. Wilson 
Lane, Meredith, New Hampshire, U.S.— Petition recorded 5th April, 1860, 

935. Marc ANTOINE FRaNcoIs Mrnnons, Rue de |’Echiquier, Paris, “ Im- 
provements in the production of motive power, and in the apparatus con- 
nected therewith.”— A communication from Jacques Belou, Lyons,— 
Petition recorded 1Ath April, 1860, 





And notice is hereby given, that all persons having an interest in op 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 





List of Specifications published during the week end 
” 20th April, 1860. ing 
1960, 5d. ; 2036, 7d. ; 2083, 4d. ; 2084, 2s. 6d. ; 2085, 3d. ; 2086, 11d. ; 2087, 
3d.; 2088, 3d.; 2089, 7d.; 2000, 3d.; 2001, 10d. ; 2002, Gd. ; 
2094, 3d. ; 2095, 4d.; 2096, 7d.; 2097, 1s. ; 2008, Is. 5d. ; 2099, 7d. ; 2100, 
Gd. ; 2101, 7d. ; 2102, 3d. ; 2103, 1s, Gd; 2104, Sd. ; 2105, Od. ; 2106, is, 10d. ; 
2107, 3d.; 2208, Gd. ; 2109, 1s,; 2110, Is. Od, ; 2112, Gd, ; 2113, 6d. ; 
1s. 2115, 9d. ; 2116, 5d. ; 2118, 3d. ; 2119, 10d. ; 2120, 3d. ; 
22 s ld. ; 2225, 3d.; 2126, 11d.; 
2131, 1s. 8d. ; 2132, Gd, ; 2133, 
2137, 3d. ; 2158, 4d.; 2144, 3d. ; 









A, 3 3 
3d. ; 2128, 


2129, 6d. ; 21: 
2135, 8d. ; 





Is. 5d.; 2134, Sd. ; 
2158, 3d. 

*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s, must be remitted by Post-office order, 
made payable at the Post-oftice, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office, 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents, 


CLass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, Sc. 
2325. J. Taney, Birmingham, “ Actuating certain kinds of motive-power 
engines,” —Dated 12th October, 1359. 

This invention consists in actuating such eae tg engines as are 
worked by condensed gases or vapours, as the various kinds of steam- 
engines, by means of condensed air apphed in the following manner :—In 
the neighbourhood of mines, or in other localities where coal is cheap, the 
inventor crects low-pressure or condensing steam-engines, which said 
engines are made to work condensing-pumps. By means of the said pumps 
he condenses air into accumulators or reservoirs to any desired pressure, 
With the said accumulators or reservoirs, he connects a series of pipes 
somewhat similar to the pipes by which gas and water are usually conveyed 
in towns. By means of the said pipes the condensed air can be transmitted 
to the locality where it is wanted, and applied in place of steam to actuate 
the engines usually actuated by steam. The said pipes will also serve to 
convey the condensed air to be used for a variety of purposes, such as 
working stamps or other machinery for supplying air to Romney blowing 
air in place of bellows for musical instruments, and for all other purposes 
to which condensed air may be applied. —Not proceeded with. 

2337. L. H. Rousseau, Boulevart Saint Martin, Paris, ‘* Steam-engines."— 
Dated 183th October, 1859. 

This invention cannot be described without reference to the drawings. 

Not proceeded with, 


Crass 2.—TRANSPORT, 


including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, ¥c. 
2291. W. InLaM, Newton Heath, near Manchester, “‘ Railway turntables and 
crancs,”—Dated 8th O: tober, 1859, 

The First part of this invention consists in’ certain improvements upon 
the turutables for which letters patent were granted to the present patentee 
the 26th December, 1856, No. 3,065, The nature of the present improve- 
ments consists in making the girders of such turntable platforms, and the 
beams for connecting them, and for the centre pin, and the chairs for the 
rails altogether of one solid piece of cast-iron, thereby increasing the 
strength and economising labour. Another part of the improvements in 
turntables consists in making the chairs for the lower ring to support the 
guard or catch-ring, and the planks or plates forming the pit and the rails 
of the permanent-way. The improvements in cranes relate to those knawn 
as jib-cranes, and consist in an improved arrangement of a steam engine and 
boiler, with water-tank on the platform of the crane to work the chain 
barrel, and to act as counterpoise to the jib and load to or 
lowered ; also in an improved arrangement and construction of the founda- 
tion plate, centre pin, and rim for the supporting rollers to revolve upon ; 
also in an improved mode of constructing the jibs of cranes on the principle 
of lattice-work bridges, in order to combine strength with lightness, 
improvements are applicable to stationary and movable cranes ; when 
applied to amovable crane the steam engine is connected to wheels, and can 
be made to propel it along the rails of railways, Another part{of the inven- 
tion consists in communicating the power to a centre shaft passing up the 
centre pin of the jib-crane ; to this shaft is fixed a bevel-wheel gearing into 
another bevel-wheel on a cross-shaft, by which motion is given to the 
hoisting barrel and to the apparatus for turning the crane round, 

2207. J. S. Panvirr, Bowevart de Strasbourg, Paris, “* Measuring the speed of 
ships, de.” —Dated Wth October, 1859. 

This invention consists in a suitable dise provided with a central rod 
moving freely through the fore part of the hull of ships below the floating 
line ; the surface of the disc receives the pressure of the said water as the 
ship moves forward, and the central red bears upon a cranked lever main- 
tained in its normal position by a spring which yields to the pressure of the 
water in the dise A rod connected with the second arm of the lever- 
carrier carries a rack which, gearing with a pinion, causes a hand to show 
on a dial the degrees corresponding to the speed of the ship. A clockwork 
connected with the apparatus causes a drum to rotate once in twenty-four 
hours ; the surface of this drum is covered with a sheet of paper divided 
into twenty-four parts by perpendicular lines, and the spring rod bears a 
pencil, the point of which being kept touching the paper by a small — 
will make a black line on this paper as it rotates ; but as the spring 
ascends or descends according to the speed, so the pencil will mark a line 
corresponding to the said speed, and the sheet of paper being also divided 
by parallel horizontal lines, the actual speed will be registered on the sheet 
of paper.— Not proceeded with, 


Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §e. 


2301. G. Wuite, Dowgate-hill, London, ‘* Frames Jor spinning and twisting 
yarn.” —A communication.—Dated 10th October, 1859. 

These improvements relate, First, to a new arrangement of spindle and 
flyer for copping or suitably drawin, the sliver from the fluted or drawing 
rollers, twisting and distributing the said sliver or yarn on the bobbins or 
spindles for roving, twisting, or other spinning frames, whether throstles, 
bobbin and fly self-actors, or other similar machinery in which yarn is to be 
spun, twisted, and wound on bobbins or spindles, Secondly, to an improved 

1 | arrang t for transmitting the required differential motion 
to the spindles or bobbins of bobbin and fly or throstle frames provided 
with the above-mentioned improved spindles and flyers, Thirdly, to an 
arrangement for suitably varying the amount of friction to be imparted to 
the whorls of the spindles for suitably retarding the motion of the latter. 
2304. W. MARTIN, jun., Dundee, ** Damping linen and other textile fabrics.” — 

Dited 10th October, 1359. 

This invention consists in applying the vapour of water/(either with or 
without a volatile chemical antiseptic therein) to the web in the process of 
calendering, rubbing, beaming or otherwise, so as to save a separate opera- 
tion for damping, and without scalding the fabric.—Not proceeded with, 

















THE ENGINEER. 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 


2328. C. P. Moopy. Carton, Denham, Somersetshire, ‘‘ A method of, and eppa- 
vutus for, raixing grass and other crops on tost cks, which apparatus is 
also applicable to raising and transferring weights.” —Dated 12th October, 
1559. 

This invention consists in the employmentof a cradle capable of being 
removed from # wagon or other rriage into which the grass or other 
crop is place The crop is conveyed in the cradle by the wagon under the 
apparatus to be presently described, The apparatus takes the cradle with 
its contents, raises it from the wagon, and transfers it to the stack to be 
emptied. As soon as the cradle and its contents are taken from the wagon, 
an empty cradle is placed therein, and without waiting while the full cradle 
is being emptied, the wagon is driven away with the empty cradle to receive 
a fresh load and so on, ‘The apparatus consists of two side frames which 
are connected by cross bars ; these frames may be on wheeis or not, as 
desirable. Moving on stout pins or studs near the bottom of the side 
frames, there are four bars or jibs, two on each side, similar to the jib of a 
crane ; these bars or jibs are connected by a strong cross bar. Upon one of 
the other cross bars which connect the side frames, the patentee mounts two 
winding pulleys, and a drum, or large pulley to which the horse or other 
power is to be connected, and on which he winds a rope or chain. The 
winding pulleys are placed one at each side of the apparatus, and each has 
connected to it a rope or chain which passes over two guide pulleys on the 
top cross bar connecting the top of the uprights of the side frames, and is 
carried over them and attached to the cross bar of the jibs which is supposed 
to be lowered and extended out over the cradle or other weight to be raised, 
in which position the rope will be unwound from, yet still attached to, the 
winding drums 
hooked on to the cradle or other weight to be raised and transferred. In all 
farming operations horse-power will be generally found the most convenient ; 
therefore, when the cradie has been hooked on to the chains, he connects a 
horse to the power-rope, and as socn as he draws the power-rope is rolled 
off, and the winding ropes are rolled on their respective pulleys, whereby the 
jibs lift the cradle out of the wagon, carry it up, and transfer and deposit 
it on to the side of the stack or place where the stack is to be formed. A 
lowering chain may be connected to the cradle-chains, and to a drum placed 
at one of the side frames for the purpose of letting down or pulling up the 
cradle, or any other weight, after having been transferred as aforesaid. 
Among the many purposcs to which the apparatus may be usefully applied, 
he mentions that of taking heavy weights from barges and other vessels, 
and transferring them into carts ; in such cases it may be desirable to have 
two connected jibs only, one in each side frame instead of two, 











Ciass 5.— BUILDING. 





Chains depend from the cross bar of the jibs which are | 





Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 


ment, Glass, Paint, House Fittings, Warming, Ventilating, Sc. 
2316. J. SKERTCHLY, Ashby-ve-la-Zouck, Leicestershire, “ liprovements in the 
manufacture of mosaic and other ornamental tiles and slabs, and in appa- 
vatus connected therewith.”—Dated 12th October, 185Y. 
This invention cannot be described without reference to the drawings. 





CLass 6.—FIRE-ARMS., 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, Se. 


2208. J 





ce Dated Wth October, 1859. 

The First part of this invention has for its object certain arrangements 
for the purpose of opening and closing the breech or rear end of the barrels 
of rifles, muskets, and other tire-arms for introducing the charge, and con- 
sists in arranging a sliding-piece in the rear of the barrel, on the front of 
which is fitted or formed a suitably shaped plug or breech, which takes into 
and closes the rear of the barrel, This sliding-piece works within or partially 
within a semicircular groove in line with, and at the rear of, the barrel. 
The whole or a portion of the groove in which the sliding-piece works is 
enclosed by a jointed cover, which opens backwards cither upwards or 
laterally when the rear of the barrel is open for the introduction of the 
charge. The sliding brecch-piece is actuated by the folding covering-piece, 
to which it is connected by a link joint or rod, and the coveriug-piece may 
be fitted with a bolt or other fastening to secure it in position when folded 
down, The inventors propose to manufacture the projectiles to be used 
with their improved breech-loading tire-arms from cold metal by pressure.— 
Not proceeded with. 

2311. J. Samir, Oldham, “* Breeck-loading tire-arms and ordaance.”—Dated 
11th October, 1859, 

In carrying this invention into effect the patentee employs a solid breech- 
piece and sliding twitch hoop or tube that will bear any prossure and hard- 
ship required, The breech-piece is closed at one end, and part of the 
exterior circumference of the other end is shaped or turned to correspond 
with the outside of the barrel at that place, the joint being kept tight, and 
the barrel and breech-picce held tirmly together by sliding over and after- 
wards fastening the twitch-hoop or tube, so that it is partly over the breech- 
piece and paurtiy over the barrel, thus uniting them as if of one piece, and 
preventing them getting out of the straight line ; the breech-piece is hinged 






























BENTLEY and H,. J. SinLem, Liverpool, “ Breech-loading jirearms, 





to the segment of a socket forming part of the back iron or solid breech- | 


head connected to the stock, He modifies the arrangement of the twiteh by 


forming a screwed pin on the solid breech-head, and fitting upon ita screwed | 


twitch-tube connected to, or forming part of, the barrel under the bore, so 
that the end of the barrel can be twitched against the solid breech-head, and 
held by a catch when the piece is to be fired, and also untwitched and the 
bore of the barrel exposed when the piece is to be loaded. Or this arrange- 
ment may be reversed ty placing the twitch-tube on the back iron and the 
screwed pin on the barrel, tle also forms upon the solid breech-head a 
twitch-tube having an internal serew or thread of avy desired piteh, and 
fits to it & corresponding external thread cut upon the breeeh-end of the 
barrel, Which is enlarged for the purpose, so Uhat the barrel can be twitched 
close to the breech-head or back iron, snd also untwitehed or uuserewed, in 
order to cnable the bore to correspond with a hole in the back iron for the 
vurpose of introducing the charge, This arr: nent may also be reversed 
yy placing the screwed twitch-tube on the barrel, and the exterior screw on 
the back iron 
2407. J. H. Brows, Romsey, Hints, * Preparation of gunpowder Sor loading 
ordnance and fire-arins.”— Dated With October, 1950 

rhe patentee claims combining and pressi grains of gunpowder with an 
adhesive solution into solid cakes or charges for loading orduauce and fire- 
aris, 















CLass 7.—FURNITURE AND CLOTHING. 
l Jnstru- 





Inc luding Looking Utensils, Upholstery, Ornaments, Mus 

ments, Lamps, Manufactured Articles of Dress, Xe. 

C, IL. Sournauy,, Blackburn, Lancashi 
12th Uclober, 1sd0 

This invention relates puuticularly to that description of boots and shoes 

in which the soles and heels are fixed to the upper-leathers or welts by 

screwed pins, and consists of machinery or apparatus for accomp | r 





> Be aud shoes.”"— Dated 


hing the 





same, ‘The said machinery or apparatus consists of self : movements 
by which the wire is screwed or forced into the boot or shoe, and afterwards 
cut off by shears, for moving the boot or shoe the distance required, and 
giving continuous rotatory motions to the cutters and glazing wheel » 
meaus of & wheel, with tecth upon a portion of its periph ,arevol-ing 





motion is given at certain 
pins, the threads of which arc 


ntervals to the wire for forming the serewed 
j made by a screw-plate or dies, the entrance of 
the pins into the sole and welt or upper-leather going on at the same time 
During the stopping of the revolving motion of the wire the pins are cut off 
by shears or cutters put in motion by a caw driven in any suitable 
manner, the boot or shoe being moved by dividing-wheels according to th 
required distance between the serewed pins After the sole has been 
screWed on, the boot or shox removed to another par 
the table of which is moved so as svle against a 
cireular cutter pat in motion by wheels and pulleys in the usual manner, a 
guard being employed to maintain the correct action of the cutter. Atter 
the sole is cut it is presscd agaist cireular polished surfaces and a brush, 
so as to give it any desired amount of finish. The patentee uses 
mediate shaft, on which he places wheels, cams, or tappets, which give 
motion to the required operations, . 
2348. H.W. C. Wisk, Zitch , Hants, 
de. "—Dated 14th Uctober, 1350. 
According to this invention the inventor places upon a suitable stand an 
urn of ordinary construction, and in front thereof, one on each side, a tea 
pot and coffee-pot, having pipes or tubes connected to them from the urn 
with taps or coc so.that, when more water is required in either one or the 
other, the tap or cock belonging thereto can be turned on to let in the requi- 
site quantity of hot water; the whole can be disconnected by unscrewing 
the ordinary union joints ; the lids of ¢ S 
lieans to prevent the escape of the aroma,—Not proceeded with. 

















ot the apparatus, 





to press the edve « 








eld 





* Apparatus jor imubing te 





i inter- | 


both vessels are secured by suitable | 


2361. G. Berry, Butteslund-strect, Middlesex, ** Glass and earthenware vease 3,” 


~Dated 17th Vctober, 1859 

The inventor constructs the said vessels with two necks or orifices 
whereby, when such necks or orifices are closed with proper stoppers, con. 
nected together in the interior of such vessels, and when the areas of such 
stoppers are alike, the dynamic force, if any, of the contained tluid upon 
the — ers is neutralised, and when the internal areas of such stoppers 
are unlike, then the dynamic force on the stoppers is diminished to the 
difference of the areas of the two stoppers.—Not proceeded with. 








Apri. 27, 1860. 





2369. J. BeRNARD, The Albany, Piccadilly, * Boots and shoes.”—Dated Lith 
October, 1359. 

This invention consists of a peculiarly formed last, for the purpose of 
effecting the operation of lasting or mounting with greater ease and expe- 
dition. According to this invention the last proposed to be used is con- 
structed in two or more pieces, the line of division extending from the back 
part of the heel to or near the under side of the toe, The contact surfaces 
are fitted so as to work easily together, and are provided with suitable stops 
and guides, as also an eye or projection, to which may be connected a chain 
or rope, for the purpose of moving the upper or sole portion in the direction 
of its length. The last is mounted on a stand, which is hinged or jointed, 
so as to afford great facilities for examining every part of the apparatus 
whilst it is fulfilling its functions, Around the !»st, and on the flange, are 
placed, at convenient distances, horizontal shafts, which are capable of 
being turned in the bearings provided for carrying them. To these shafts 
are attached suitably formed spring-holders, for the purpose of retaining the 
upper in its position on the last untilfurthersecured, These spring holders 
are so formed and placed that they retain the material without interfering 
with the operation of attaching the outer or intermediate sole to the upper. 











Cass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, & uel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Se. 

2294. P. Roperrson, Sun-court, Cornhill, London, ‘‘ Improvements in pre- 
paring, boiling, and fermenting worts, and mm maturing ber, spirits, and 
cyder.”—Dated 8th October, 1859. 

For these purposes in preparing worts the mashing process is conducted 
in a close vessel from which the air is withdrawn by means of suitable air- 
pumps. When boiling worts the process is performed in close vessels from 
which the wr is withdrawn by suitable air-pumps. And in order to mature 
beer, spirits, or cyder, the same is introduced into, and for a time kept in, 
close vessels from which the air is withdrawn by suitable air-pumps 








2302. G. Davins, Serle-stret, Lincoln’s-inn-jields, London, “* Manufacture of 
paper, pasteboard, and cardboard.” — ated 1th October, 1359 

This invention consists, Firstly. in furnishing the pressing roller not 
only with a “ doctor” intended to maintain the surface theraof constantly 
intact, that is to say, free from plush, dust, or dirt of any kind, but, also 
with a counter doctor resting on the upper surface of the roller facing the 
reel in an oblique direction to the former, so as to form a space which can 
be closed by « cover, and of which the surface of the roller forms a sort of 
moving bottom. And, Secondly, in placing in this space one of the here- 
inafter mentioned substances either in the state of pulp juice, or liquor, 
which will escape continually in a very small quantity between the doctor 
and the roller, and will have the effect of maintaining the surface of the 
latter in a permanent state of non-adherence as regards the paper, which 
will then follow its own route on leaving the pressing roller, These sub- 
stances, Which are very numerous, are principally the following, employed 
either separately or mixed, viz., tubers, such as the potato ; roots, such as 
beet or mangold ; bulbs, such as the onion ; fruits, such as the melon, 
pumpkin ; fleshy or farinaceous seeds and fruits ; farina, or flour in general, 
such as that from cereals ; fleshy leaves and stems of plants and vegetables ; 
bran tea, barm or yeast, non-resinous gums, certain acids, fresh milk, the 
sap of vegetables, lean bacon, saliva, urine, and other articles, both animal 
and vegetable, possessing similar properties, 
V. Newton, Chancery-lune, London, * Clarifying and defi 
harine solutions.” —A communication. — Dated 11th October, 155. 

Crude sugars and the juices of sugar-producing plants contain usually, 
besides crystallisable sugar, varying amounts of earthy and other salts, 
albuminous and other nitrogenous substances, colouring matter, &c., the 
presence of which, and the application of heat, are the causes of the 
deterioration of the sugar in the making of the crude sugars, as in the after 
process of refining the same. To effect the removal of these impurities, 
and to leave a purified or clarified solution in which sugar alone remains 
dissolved, is the object and purpose of the manufacturer and refiner, In 
attaining this object it is now proposed to employ alcoho! in combination 
with water, according to a certain process. 
2307. W. E. Newton, Chancery-lane, London, “ Preserving and dis 

organic substances. Ad communication.—Dauted 17th October, 18. 

This invention consists in the employment of heavy hydrocarbons and 
oils extracted from mineral or vegetable pitch, or tar, naphtha, bitumen, 
asphaltes, resins, balms, and other analogous carbonaceous matters for 
preserving and disinfecting organic substances. 
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CLass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Se. 


t 


Loudon, ** Electro-magnetic engines, and 
nicution.— Dated ith October, 


2372. R. A. Brooman, Flect-stiec 
apparatus connected thercwith 
1s5v. 

The chief objects of this invention are, First, to obtain the greatest 
amount of power possible from a given number of electro-maguets by 
Ineans of successive direct attractions ; Secondly, to annul the resistance 
Which arises from the slow demagnetisation of the clectro-magnets ; Thirdly, 
to multiply mechanically the length of a short stroke derived from the 
clectro-magnets, and se to render it unnecessary to obtain a long stroke 
therefrom, such long stroke being obtainable only at a gre acrifice of 
power, arising from the fact that the attractive force exerted by the electro- 
tries inversely as the square of the distance; Fourthly, to produce 
t economy in the working of electro-maguetic machines. In order to 





A cons 













attain these ends the inventor constructs a machine consisting usually, but 


Ab right 


hot necessarily, of two similar portions which act upon cranks set 
angles to each other, the action of the two portions being f 
by means of a fly-wheel ; each portion coniprises a suit 
form which support all the mechanism. The clectro-1 & 
preference arranged vertically in pairs upon the platform, so as to act upon 
a series of armatures, every two magnets attracting a single armature, Each 
armature is carried upon a vertical rod, and cach rod depends from the 
extremity of a rocking-lever. The successive armatures are situated at 
gradually increasing distances from their respective magnets, ar 
electric currents are caused to magnetise the psuirs of magnets in succession, 
in such manner that when one pair of magnets has ght down its 
armature upon it, the current passes to the next pair, h then has its 
armature within its range, and draws it down upon it, and so on, the 
motion of each armature bringing the next in succession within reach of 
the attraction of its pair of magnets. The rods carrying the armature 
iree to pass down through them when they come upon the 


motions of the successive rods and rockiny-levers are accumu 


























tillatory process is drawn out of the still by a bottom discharge-pipe. The 
matter distilled over is then deposited in the still, and the wire-gauze being 
fitted into its place the man-hole is closed down, and a brisk fireis applied to 
the still until nearly the whole of the matter is redistilled. The fire is then 
put out or withdrawn, and, the bottom waste-pipe being opened, whatever 
residue is formed in the still is drawn off. This redistilled matter is now 


| pure and clear, but not quite suited for illuminating purposes. To render 
| it fit for use in this way it is again redistilled, when it comes over as a pure 





fine oil, particularly well suited for burning in lamps, and very economical 
in cost. The lamps employed for burning this oil may be of any general 
form, but the burner is so contrived that atmospheric air may be well and 
completely supplied to the flame. The wick, which may be either a solid 
tube or in two halves or sections, is passed up from the oil reservoir 
through an annular space or chamber which forms the actual burner. The 
inner cylinder of this annular space is solid. The outer one is perforated at 
its lower end for the lateral admission of atmospheric air. In the centre of 
the burner there is a short vertical adjustable spindle fitted into a deep 
stationary guide. The top of this spindle carries a button or horizontal 
deflecting disc, flat on its upper surface, but curved or rounded upwards 
below from a thick boss to a thin periphery. This button stands directly 
over the top of the annular wick space where combustion takes place, and 
its office is to spread the flame and deflect both it and the ascending 
atmospheric air. It is adjustable as to height, so as to give exactly the de- 
flective action required, by means of a milled head ou a short laterally 
projecting spindle set in bearings in the fixed part of the lamp. The inner 
end of this spindle carries a small vertical dise with an eccentric segmental 
slot in it. Thro this slot there is passed a short lateral pin fast in the 
lower end of the central button spindle. Hence, by turning the milled 
head, the button can be set up or down as required. and whilst the air has 
free access to the flame, the proper deflection can always be secured, and the 
]amp burns steadily and brightly. 











2280. A. Hinp, High-slreet, Poplar, and J. LOWENTHAL, Little Tower-street, 
London, “* Pottery and china wares.".—A communication. — Dated 6th 
October, 1859. 

The patentees claim the system or mode of moulding or shaping articles 
of pottery and china wares by introducing clay or other plastic earth, or 
compounds of a similar nature, in a fluid or semi-fluid state into moulds 
composed of plaster of Paris, fire clay, or other similar absorbent material. 
2233. W. E. Newron, Chancer, 

barrels, and such like 
1859. 
This invention cannot be described without reference to the drawings. 





-lune, London, ** Manujacture of casks, 
’—A communication.— Dated 6th October, 











vessels 





RirLep Casr-1ron OrpNAnce.—One of the cast-iron contract 
guns, a 6} in. bore, rifled for experimental purposes, under Sir W. 
Armstrong’s system, and hooped according to a late suggestion 
ordered to be adopted by the War Department, was lately tired at 
the proof-butt, Woolwich, loaded with 16 lb. of powder, and a 
140 lb. cylinder. The test was ordered to be a severe one, as the 
adoption of the method of rifling and hooping cast-iron guns would 
mainly depend on the result. The gun bore the trial well up to the 
thirty-sixth round, when it burst into fragments. 


Launcu or tHe Care Main SreAMER CAMBRIAN.—On Monday 
afternoon the launch of the serew steamer Cambrian, belonging to 
the Union Steam Navigation Company, of Southampton, and in- 
tended as a mail ship between that port and the Cape of Good 
Hope, took place from the shipbuilding yard of Mr. C. Lungley, of 
Deptford, and in the presence of a large concourse of persons, in- 


| cluding the directors of the company and Sir J. Rennie, Captain 


fecting | 


the | 


in a horizontal rockmy-shaft to which the levers are. fixed, This 
| 


rocking-shaft carries an arm or crank which is pinned to a set of 
lazy-tong or cross levers, one end of which is jointed to a fixed arm, 
While the other red is pinned to a connecting rod leading to a crank on the 
muin shaft of the engine, The lazy-tong levers multiply the motion of the 
aruyor crank of the working shait. The rods which carry the armatures 
have adjustable shoulders for su; porting the same, the positions of such 
shoulders being regulated by screws. The fly-wheel on the main shaft has 
hollow arms attached to it, in which is placed a quantity of mercury or 
other heavy substance to the effeet of the fly- 
Wheel, The invention also embraces a form of commutation for distributing 
the electric currents to the several pairs of magnets successive! 
ill the power ef the battery is brought to bear simultaneously 


armature in succession, and t the demagnetisat 
Ihaghets Gurin 








the purpose of adding 








ne is aiforded for 





¥ the intervals which elapse between the successis 
tions of the currents thereto, The coumutator is formed of two dises 
having grooves on their internal faces, into which grooves segments of con- 
ducting and non-conducting material, say copper and ivory, are alternately 
piaced. To these pieces of copper the wires from their electro-magnets are 
led, with their positive and negative poles disposed suitably for the required 
purpose, Two strong rods of copper pass through the dise, and are secured 
thereto ; these rods having the wires from the battery attached to them 
Copper rollers attached to revoiving arm or arms, and running round in 
contact with the copper segments im the disc, are employed tor making and 
breaking the connection between the ery Wires and the wires of the 


























CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
2278. A. M. 


or pro- 


Ferry, Bdinburgh, ‘* Liaprovenents in the anu facture 








duction of od, aid im lamps, burning he sane Dated Gth O is 
1st). 
This invention relates under the First head to the manufacture or 
tion of oil trom the ordinary resin of commerce, as well as from resin i 
rummy matters generally. The resin or resinous matter to be treated in 


this way is deposited in an oblate spheroidal, or other shaped still, fitted up 
With an entrance lid or man-hole on its upper side, and witha wide pip 
passing up trom the centre of its upper side, a 
densing worm or refrigerator. A perioratva diaporagia 

gauze or other permeable material is fitted iu the interior of the still, at the 
part where the uptake pipe branches off. in commencing to distil the resin 
& gentle heat is applied until the resin is thoroughly melted, agitation being 
kept up in the melting mass, by stirri it through the man-hole door, 
which is subsequent] sed down. The first product distilled over is of an 
acikiuious character, Which is succeeded by a spiriitueus uct, and this 















or sheet of wire- 




















again is succeeded by a heavy oil. When the acidulous matter ceases to come 
over, and when about 13 ewt. or thereabuuts has been distilled over, for 
every ton of raw resin originally put into the still, the refuse of the dis- 





Scott, Captain Durham, &c. The Cambrian is a remarkably fine 
vessel of her class, and bas been built from the lines designed by 
her builder, Mr. C. Lungley. The following are her exact dimen- 
sions: — Length between perpendiculars, 230 ft.; ditto over all 
252 ft.; breadth, extreme, 50 ft. Lin.; depth of hold, 19 ft. 6 in., 
burden in tons, old measurement, 1,019 18-94ths. 








An AmerIcAN SteAM Corverre.—The new steam corvette 
Pawnee, now in course of completion at the Philadelphia Navy-yard, 
is nearly ready for sea, and will make her tirst trial trip next week. 
The model of this beautiful vessel is both new and novel, She is 
much sharper than any United States vessel ever built, and, instead 
of having dead rise like all other vessels of war, the bilge is below 
the base line. Her chief dimensions are as follow: — Extreme 
length over all, 240 ft.; on line of main deck, 233 ft.; beam, 47 ft. ; 
displacement of load line, 10 ft.; tons burden, 1,533; indicated 
horse-power, 1,100, to be developed by two screws of 9} ft. in 
diameter each, With a pitch of 17 ft.; when the engines make 
10 revolutions, the propeller will make 100. There are two boilers, 
each 24 ft. front, 10 ft. deep, 11 ft. high, and have 280 square feet of 
grate surface, with 6,800 ft. of heating surface. The machinery and 
boilers are made in a substantial manner, and weigh altogether 
268 tons. Her armament consists of four Dahlgren shell guns, two 
of the four which she is to carry weigh with their carriages 11 tons 
each, and carry shells weighing 150 lb.—MNew York Courier and 
Lnquirer. 

Tue Mareriats or Parer.—The following letter, on the collec- 
tion of rags for the manufacture of paper, has been addressed to the 
parochial clergy, the managers of parochial institutions, &c., by 
Richard Herring, the author of a number of works upon the manu- 
facture of paper :—* The late discussions in Parliament have brought 
the subject of papermaking and its materials prominently before 
the public. british machinery and industry produce the finest 
paper in the world, and are capable of commanding the market of 
the world, But papermaking demands a supply of rags, and the 
continental duties at present curtail that supply. England requires 
at least 120,000 tons yearly, of which she supplies but 40,000. 
‘The question is, can that home supply be enlarged? I am contident 
that it can, and to an extent more than adequate to all its demands, 
The collection of rags has hitherto been by a small traflic in the 
hands of petty dealers; and the general carelessness of collection 
and the lowness of price have equally diminished the quantity. It 
has been ascertained that in scarcely 5U houses out of every 100 any 
coliection is ever made, ‘This negligence arises partly from mistakes 
us to the nature, value, and manner of the due collection. It has 
been commonly supposed that white rags alone are of use in paper- 
making. But coloured rags generally are useful, and even waste 
paper can be valuably employed in the manufacture. Every house- 
keeper ought to have three bags—a white one for the white rags, a 
green one for the coloured, and a black one for the waste paper (the 
three might be furni-hed for Is.), which would prevent litter, waste, 
and the trouble of collecting when the demand came. A suitable 
gency formed in the towns and villages would settle all demands, 
arrange the contributions, and reduce the whole into a regular trade: 
Parochial olticers would find attention to this subject a very etlectual 
mode of increasing the means at their disposal for charitable pur- 
poses. ‘The general apprehension that we require French or foreign 
rags for our manufacture is a mistake ; we have a sutlicient supply 
at home, if we will but make use of it. There are mure rags wasted, 
burnt, or left to rot, than would make our paper manufacturers 
independent of all assistance from abroad. A regular communica- 
tion ought to be formed by country carriage, and by railroads, for 
the conveyance of the bags to London, or to those paper-mills in the 
country Which enter largely into the trade. A plan is proposed 
which will place the whole subject plainly before the public, offer 
proper pledges, establish proper means, and give the whole move- 
ment the degree of activity and regularity which may render it 
protitable to individuals and the country. The long acquaintance 
of the writer with the details of the trade enables him to speak with 
full knowledge of its necessities, its means of success, and its peculiar 
value to the general interests of commerce. It not less permits him 
to speak with contidence of the results of relying on our own re- 
sources in the present difficulty. We require only the application of 
the means in our possession. A little industry, a little intelligence, 
and an established system, would perfectly secure us from failure in 
an important branch of art and trade, already worth £6,000,000 
sterling, employing a large number of skilled workmen, and con- 
ducing most eflectually to the industry and comfort of the peasantry, 
and to the trade and resources of the empire. The present subject 
is not altogether voluntary; it has been urged on me by letters 
from various quarters, all expressing the same necessity for making 
an effort in this direction, for calling the public attention to our 
resources, and for giving a new impulse to a trade which has hitherto 
been limited, but which may be carried successfully wherever British 
commerce extends over the globe.” 
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Avant 27, 1860. __ 


3} IRON, COAL, AND GENERAL TRADES 
TOF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


A SHADE OF IMPROVEMENT IN THE IRON Trabde: First-rate Houses full of 
Orders: Price —Pic-1z0on: Prices Firm for Inferior Descriptions—OPrEN 
Contracts—Coat Trave: Prices and the Workpeople—'Tue Mixes Iy- 
specTiON BILL—BELGIAN COALOWSERS AND THE FRENCH ‘TARIFF —THE 
ARBITRATION CASE— COLLIERS AND Wacrs—GENERAL HaRDWARE TRADES : 
The Effects of the Weather ; The Foreign Demand: Great Demand for Anviis: 
The Lock Trade—WorkMey’s Disputes: The Spike-makers : The Chain- 
makers— BIRMINGHAM AND WOLVELHAMPTON CHAMBERS OF COMMERCE AND 
vue Treaty: Zhe Reply of the Wolverhampton Chaimber— UWRONMASTERS 
EpvcaTionaL Prize Scueme — Distribution of Prizes— PRosecuTING A 
MANURE MANUFACTURER—FaTAL COLLIERY ACCIDENTS, 


Tue iron trade of South Statfordshire may be reported as in a slightly 
improved state. The improvement extends to a mere shade, and 
may be said to arise out of the fact that during the last week or ten 
days the few tirst-rate houses have received orders which, added to 
those previously on their books, are suflicient to keep their works 
in full operation tolerably far into this quarter. Whilst it must be 
admitted that this is the case exclusively in the exceptional instances 
noticed, our inquiries have at the same time showed that there is 
scarcely a producer of good iron—in sheets and plates in particular 
—who has legitimate cause for complaint, notwithstanding that the 
state of his order books is not so favourable as is that of houses of 
wide reputation for the excellency of their products. In nearly all 
these cases the list prices are being obtained without difficulty. 
When they are not obtained by houses who are members of the 
Ironmasters’ Association—who alone have hitherto been supposed to 
consider themselves called upon to observe them—the departures 
have not given rise to murmurs of disapprobation by the other 
members of the Association; for it is now pretty widely recognised 
that, in the event of competition from other districts who may be 
supposed to be in a position to supply an article that will not be far 
from the quality desired, a price may be quoted which would tend 
to keep the order in the district ; and unless the quality required is 
a best Yorkshire brand, consumers will generally be ready to give 
a few shillings more a ton for South Staflordshire iron than 
for the iron of most other localities. The recent tests in Scotland 
—before noticed in detail in Tue ExGinnter—have tended to 
increase the feeling of renewed contidence in the productions of long- 
established South Staiiordshire firms, that experienced a check by 
the efforts that were made here to meet the excessive demand con- 
temporaneous with the railway mania. The class of orders now 
mostly under execution indicates that the men who are the most in- 
terested in securing a good quality of iron, namely, civil engineers, 
are they whose confidence is now the greatest. A large quantity of 
heavy iron, to be used by such in various ways, is now being turned 
out at the leading mills. Of course the makers of iron that will not 
stand a reasonable test are unable to secure list prices for any of 
their descriptions. Such producers experience considerable ditticulty 
in securing specifications, even at much lower rates. Nevertheless, 
there is not that extreme competition in the trade that at one time 
characterised it during a period of slackness. This feature in the 
current history of the trade is due to the prices at which pigs can 
only be obtained—prices which, for this description of iron, is much 
above the average during a state of trade such as now prevails. In 
Birmingham yesterday, as at Wolverhampton on the day before, 
whilst there were plenty of pigs of this quality in the market, sales 
were not unduly pressed, and the prices remained firm at our last 
quotation. 

In addition to the open contracts mentioned in the advertisement 
columns of ‘Tne ENGrnerr of last week, we tind that the following 
are amongst the requirements of public companies :—The East India 
Company advertise for about 560 tons of iron, comprising all descrip- 
tions of pig, bar, plate L. and 'l.; pig and sheet lead; ingot, 
sheet, pipe, rod, and wire copper; also brass in sheet, rod, pipe 
wire, and wire gauze; block tin and tin plates; zinc cake; steel of 
various descriptions ; vices, anvils, hammers, ratchet-braces, files, 
steel letters, saws, carpenters’ and joiners’ tools, iron locks, brass 
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the thick coal had undergone a first working, and the jury 
were called upon to decide upon the value of what remained to 
be “ gotten” by a second working. The evidence upon this point was, 
as is usual in most cases of this kind, very contlicting; several | 
eminent mining engineers estimating the quantity at 6,000 tons per 
acre, which they valued at £825; whilst others only put the quantity 
at 4,000 tons per acre, and the value £450. The jury ultimately 
gave a verdict for £2,568, being at the rate of £500 per acre for the 
thick coals, and £300 for the brooch. The Great Western Railway 
Company are disputing their liability to pay for such mines under 
their railway as are necessary to support the surface, and this matter 
will be carried no doubt for final deci ion to the House of Lords. 

An action was heard in the Wolverhampton County Court, on 
Friday, involving a point of importance to colliers and others who 
abandon their employers’ service without notice under an organised 
system of strike. The plaintiff was a miner, living in Willenhall, 
and the defendants were two butty colliers of the same place. 
Plaintitt claimed 40s., a fortnight’s wages in lieu of notice, alleging 
that in Februarv last his master discharged him at a minute's 
notice. There had been a strike amongst the men, and he, with 
others, waited upon a deputation of the masters at Wolverhampton. 
On the following morning, when he went to his work, the men would 
not go down the pit. Mr. Hodson singled him out as ringleader on 
account of his attempt to vindicate “his rights,” and he was dis- 
charged at once while the others were taken on again. He admitted 
that he did not express his own readiness to go down the pit, and 
said he acted as the others did. His Honour said he was afraid 
there was a great deal of oppression among the working classes 
towards one another, and when they had a little power they were 
apt to abuse it. It would, however, have been quite competent for 
the plaintit? to have said to his master when the other men struck, 
“Pil stand by you; I'll stand by my agreement.” It was the first 
ease that had ‘come before him, but he hoped the workmen would 
know from this that if they made a bargain with their masters they 
must abide by it. Plaintiff tirst broke his contract, and he was the 
suiferer for it in the end. Judgment was given for the defendant, 
without costs. 

The general trades in Birmingham, Wolverhampton, and their 
districts are for the most part in a state of quietude. About ten 
days ago a slight movement was apparent in the country trade, and 
the factors’ travellers sent home rather better filled sheets, and these 
orders being at once distributed amongst the manufacturers, there 
has not been that appearance of depression which might be inferred 
from the tone in which all business men speak of the condition of 
trade generally. In some of the very largest establishments the 
men have been making as much time as they care to do; but not- 
withstanding this, there can be no doubt that manufacturers are 
very short of orders, Accustomed to a good supply of orders a 
month or six weeks on the books beforehand, such intervals of quiet 
as we are now encountering produce much more impression than 
at the period to which we have referred. The power of productions 
great, and those who possess it are impatient of any check upon its 
full oceupation. 

The factors’ travellers attribute to the weather much of the dull- 
ness which prevails; and in other quarters there exists a very 
general belief that any favourable change in this respect would be 
followed by a considerable improvement in the home trade, the con- 
dition of which is languid rather than positively unhealthy. The 
foreign trade is slack; the American orders in are small, and have 
been for the last six weeks unaccountably so, because stores of hard- 
ware goods at Boston, Philadelphia, and New York are anything but 
in excess. Since the last panic our American friends have certainly 
been more cautious, the disposition being evidently against over- 
stocking. There is a moderate business doing with the Cape, and a 
steady extension of that branch of our colonial trade. A few orders 
from the East Indies have recently been put in hand through London 
houses. 

The anvil trade in the neighbourhood of Dudley never was in a 
better condition than at present. During the last six months orders 
have been rather abundant, and the large stocks in the various ware- 
houses belonging to the large manufacturers have been greatly 
diminished ; in fact, there is scarcely an anvil on hand. 

At Willenhall there is a most conspicuous difference in the state of 
some of the trades otherwise very much similar. For rim-iocks the 




















hinges, nails, and firing shovels. Particulars at the company’s 
ottices, Alderman’s-walk, New Broad-street. ‘Tenders to include all 
charges for packing and delivery free alongside in any dock, or on 
any wharf, or in any part of the stream in the ports of London or 
Liverpool, to be sent to the above-named offices by twelve at noon, 
May 8th. The London and North-Western Company invite 
tenders, by ten o’clock on May 9th, for, amongst other articles, brass, 
sheet and tubes, for locomotives; copper; axles; coals; crucibles ; 
lamp cottons; lead, white and red; lead ingot, sheet and pipe iron, 
Statlordshire; tyre-bars; iron castings ; wheels; oil-cloth; tin 
blocks; varnishes. Specitications and forms of tender of the secre- 
tary, Euston station. Patterns at the pattern-room, Euston. Further 
information from the heads of the several departments. 

The coal trade is remarkably brisk, and our last quotations are | 
well maintained. The colliers and miners attend to their work 
pretty regularly, excepting on Monday, on which day, generally 
speaking, they have ceased working since the close of 1802, when 
coal and wages went up rapidly. ‘This line of conduct was pursued 
by them with the view of keeping up wages and pri; but since | 
then best coal has declined 3s., common 2s., and lumps 2s. 6d. per 
ton, and wages are 1s. per day less than at the period referred to, 
showing clearly that nothing but demand and supply regulate prices 
and wages. There is a good demand for coal, but large quantities 
are coming into these districts from other parts of the country. 
Without such an importation it would not be possible, as the South 
Staffordshire coaltield is now being worked, to obtain the needed 
supply. 

The extensive colliery and miae property belonging to the Earl of 
Dartmouth, and partially worked by the late Earl, extending from | 
Westbromwich to Oldbury in one direction, and to about Darlaston 
in another, is now in the haads of the three Messrs. Bagnall, jun, | 
and is being developed by those gentlemen. 

Dissatistaction is still expressed with the proposed Act for the 
Inspection of Mines. It is admitted that the draft bill shows that 
several of the points urged by the mine proprictors of this district 
and North Statiordshire have been concedc but it is urged that 
there are still several points which are regarded as highly objection- 
able, and etiorts are being made to attain a more satisfactory result. 

‘The coalowners of Hainault, in Belgium, are, it appears, dissatistied 
with the Anglo-French commercial treaty, or with that part of it 
which concerns the duty on coal. An equalisation of duties does 
not satisfy them, because they cannot, even under any circum- 
Stances, compete with the English coalowners. A certain number of 
them have had an audience of the Emperor, and made their ecom- 
plaints known. 

In Tue ENGINEER of April 13th we adverted in very brief terms 
to the hoiding of a sheriff’s court in Wolverhampton to decide upon 
the sum to be paid by a railway company for a certain portion of the 
minerals beneath a strip of their line in South Statiordshire. The 
quesiions at issue with the subsequent award of the jury are not in | 
that brief paragraph set forth with the perspicuity that we should | 












desire. The matter, however, may be thus described. The interested 
parties were Messrs. Thorneycroft and Co., who claimed compensa- 
tion for the value of about four and a-half acres of thick coal, ribs, 
and pillars, and about three-quarters of an acre of brooch coal, which 
the Great Western Railway Company had, under the power of the 
Act of Parliament, required Messrs. Thorneycroft and Co. to leave 
under that railway at Bradley, near Bilston. The railway company | 
were represented by Mr. Motteram, barrister, instructed by Messrs. 
Whateley and Co., solicitors, of Birmingham ; and the claimants by 
Mr. Powell, instructed by Messrs. Corser and Fowler, of Wolver- 
hampton. From the evidence it appeared that the railway company 
originally purchased the surface trom Messrs. Scott and Foley for 
about £1,100 per acre, the mines being reserved. These were 
subsequently sold to Messrs. Fletcher and Rose, and by them trans- 
ferred to Messrs. Thorneycroft and Co. It was admitted that 


demand continues very large, and it is impossible to complete them 
fast enough ; whilst tor padlocks, in which there is seldom a lull, 
the orders are so few that the men are unable to make anything like 
full time. 

The spike-makers living about Sedgley are on strike for more 
wages than their employers are willing to grant. 

An unpleasantness has again arisen between some of the chain- 
makers and their employers. Under date the 19th inst., Thomas 
Homer, the secretary of the Operative Chainmakers’ Association, 
writes to a Birmingham paper to announce a meeting of chainmakers 
on the previous day at Cradiey Ileath, which was “ well attended.” 
Homer says, “ It was stated at the meeting that Messrs. Wood 
Brothers had that morning, without any notice at all, stopped their 
chainmakers, both at the Lye and Wolverhampton, unless they would 
at once submit to a reduction of their wages. The reason assigned 
for this course was that Messrs. N. Uingley and Sons were paying 
less. The men asked to be allowed to work till dinner time, when 
they would see Messrs. Hingley’s men about it, but were told they 
must work no more, except at a reduction, What had taken place 
was this: Their master had called them together the previous 
morning, and told them the Messrs. Wood had reduced their men’s 
wages, and they could not aflord to give any more than those gentle- 
men. Messrs. H.’s men said they did not expect more, and asked to 
be furnished with the prices referred to, which their masters pro- 
mised they should be in the course of this week. Messrs. I1.’s men 
declaring their confidence that their employers would pay them the 
proper price if Messrs. Wood’s men did not work for less, it was 
agreed to support the latter rather than allow their wages to be re- 
duced. It was also remarked that the gentlemen who had now, by 
a deceitful trick, endeavoured to entrap their mea to submit to a re- 
duction without any notice at all, had tried, in August last, to throw 
men into prison for requiring an advance even after giving the 
required fourteen days’ notice, 

Ihere was a meeting of the Chamber of Commerce held on Friday 








| afternoon, for the purpose of receiving information from manutac- 


turers as to the cuties it may be desirable to impose upon such 





| articles manufactured in this district as may be imported into 


France under the new treaty. The commissioners appointed to 
negotiate the tariff will be in that town in a few days, so that the 
desirability of the chamber being in a position to afford the fullest 
information must be apparent. We are sorry to say that many of 
the most important trades were unrepresented. It has been conti- 
dently asserted that a 30 per cent. duty is not the fixed minimum, 


but that this has been named by the French Government, subject to 
| é 


such modiiications as may be needful. 

The committee appointed by the Wolverhampton Chamber of 
Commerce to draw up a reply to the letter of the Board of Trade in 
reference to the import duties to be imposed in France under the 
commercial treaty with that country have concluded their duties, 
and on Friday last sent in a long and detailed report, containing 
much information respecting the manufactures of this district, in 
answer to the queries addressed to the chamber by the board. The 
communication stated that of the goods and manufactures enu- 
merated in Article 1 of the treaty of commerce with France those 


| produced in and exported from this district are the following :— 


Metal wares, pig and cast-iron, bar and wrought-iron, steel, ma- 
chinery, tools, and mechanical instruments. These goods fell under 
two classes, namely, (1) those which are used as the material of 
further manufacture, and (2) finished goods of all kinds. In reply 
to the first question of the board’s circular letter, the communication 
stated that it would be impossible to give any such classification of 
the finished goods made in this district as would assist in their being 
assessed specifically by weight in the French tariff. As respected | 
all goods commonly called hardware the council contended that 
under any one name must be included articles so various in quality and 
price that the attempt to fix a specific duty by weight would render their 


279 


export to France hopeless. It would therefore be necessary, in the 
opinion of the Chamber, to urge the admission of all hardware and 
other finished goods on an ad valorem duty in the same way and on the 
same principles adopted in the United States tariff. With regard to 
the half manufactured goods, the conversion of an ad valorem to a 
specitic duty by weight would not always be so diflicult or so unfair. 
Of the principal exports of the district under this head, pigs and 
cast iron in blocks might be omitted, as not allowing a protitable 
competition with the make of maritime districts; and as the price 
per ton of tin plates and galvanised iron depended so much on the 
value of zine and tin, and on the proportion of those metals to iron 
in diferent sizes, it would be extremely difficult to suggest any plan 
for the conversion of ad valorem duty on these goods to a specific 
duty by weight, and, as far as the Chamber had been able to examine, 
it was not prepared to submit any classification of such goods with a 
view to the conversion of the import duties upon them. By far the 
greater part, however, of the exports of material from this district 
are included under the general head of merchant iron, and with 
respect to this whole class the Chamber suggested that it would be 
especially desirable to urge: 1. That in computing the specitic duty by 
weight (after the ad valorem rate had been tixed) the lowest or at the 
most the usual medium quality of each denomination should be taken 
asthe standard. 2. That, if the ad valorem duty be converted to a duty 
by weight, every ton of iron under each denomination should be 
accepted at the same rate without regard to size; but that, if this 
cannot be secured, at all events one extra duty of each class should 
include all extra sizes of that class, and should begin only at the 
sizes on which a higher price is charged by the maker here. 3. That, 
if these points cannot be agreed upon, the duty be kept at whatever 
ad valorem rate may have been fixed by the commissioners, since 
the whole benefit (if there be any) of a conversion would be lost by 
arbitrary limitations of weight, size, and quality, which must 
render the tariff complicated, and do injustice to the exporter, with- 
out providing any real check for the customs of France. 4. From 
the account of the French tariff, published in 1855 and 1859, it 
would appear that boiler plates and sheets, although manufactured 
with “coal” and “rolled,” are only admitted into France on the 
same duties as “ plates made with charcoal and hammered,” namely, 
£8 per ton. This duty is equal to from 75 per cent. to 90 per cent., 
and, unless it were altered, it would be better to have the ad valorem 
of 30 per cent. 5. In the same way it is desirable, if possible, to 
revise the price on which 7 franes per 100 kilogrammes was calcu- 
tated equal to 30 per cent. on all bars, since that price, which is 
equal to £2 16s, 3d. per ton, would amount, as the Council prove by 
example, to a duty of from 35 per cent. to 50 per cent. on the value 
of bars. 

An annual distribution of the iron and coalmasters prizes, offered to 
scholars in public schools in South Staffordshire and East Worcester- 
shire, took place yesterday (Thursday) week in Dudley, Lord Lyttel- 
ton in the chair, Five boys received the advanced prizes of £4, 
22 boys and 18 girls the £3 prizes, and 74 boys and 45 girls were pre- 
sented with very handsome bibles, which are given by the association 
as their lowest prizes. Cards beautifully printed were also presented 
with the prizes, After some introductory remarks from the noble 
chairman, who congratulated the iron and coalmasters on the success 
of this project, (he Rev. J. P. Norris, her Majesty’s inspector of schools, 
stated that this year 915 children had come forward for examination, 
by far the largest number that had ever offered themselves previously. 
Of these 70 were the children of working miners and a large number— 
one-ninth of the whole—were employed in ironworks, 39 were em- 
ployed at glassworks. ‘There were also 25 children of butty colliers 
and ground bailitls, and 28 of engineers. There were, further, 22 
orphan children whose parents had worked in mines, and 141 children 
of spade-makers, nailers, blacksmiths, &c. Thus about 400 of the 
900 competitors were directly or indirectly connected with the staple 
trades of the district. Since the scheme had been started, the average 
age of the boys coming forward for the bible-prizes had been raised 
from LL years to 12 years and 2 months, and of the girls to 12 years 
and 6 months. ‘The mean age of those who competed for the £3 
prize, who were necessarily a year older, having obtained the bible- 
prize last year, were boys 13 years and 4 months, girls 13 years and 
6 months. They would, therefore, perceive that this group of 915 
children was by no means the little diminutive race of juveniles that 
they formerly saw competing in the front ranks for the first-class 
prizes, but healthy strong lads and blooming girls who would ere 
long make careful and industrious housekeepers. He (Mr, Norris) 
had given these statistics to show the actual work of the association, 
but he said it had achieved another and far more important object 
in inculeating habits of regularity, truthfulness, obedience, and 
honesty into the minds of the children, Lord Lyttelton then dis- 
tributed the prizes. 

On Friday evening last the stipendiary magistrate at Wolver- 
hampton, assisted by a full bench of magistrates, gave a decision in 
the tirst of a series of prosecutions instituted, or about to be insti- 
tuted, by the corporation of Wolverhampton, with the view of 
suppressing noxious or offensive manufactures, especially in the 
more densely-peopled parts of the town. ‘The defendant in this case 
was Mr. Thos, Bradford, who has recently set up in Commercial- 
road a manufactory of artiticial manure, the component parts of 
which are bones, sawdust, and sulphuric acid, ‘The trial lasted two 
days, and about forty witnesses were examined on both sides, There 
was a curious discrepancy in the evidence, the witnesses for the 
prosecution describing the odours from the manufactory as in the 
highest degree disgusting; while those on the other side described 
them as scarcely perceptible, and rather agreeable than otherwise. 
The bench, however, unanimously agreed upon a conviction, and 
fined the defendant £50, with £2 a-day as long as the nuisance 
should continue—the chairman stating that the bench believed that 
the scientific witnesses for the defence, several of them men of high 
standing, had been deceived by the defendant using calcined bones 
when they examined the works, and green bones on ordinary 
occasions. The decision was appealed to the quarter sessions, but 
the appeal, it is believed, will not be persisted in. 

Among the mining accidenis that have happened in the past few 
days are the following :—Last week, at Oldbury, a collier, forty- 
six years of age, in the employ of Captain Bennitt, was killed by an 
accident which occurred in the following manner :—About half-past 
six in the morning a bantle of men were let down the pit, and they 
all got of! when the log arrived at the bottom of the pit-shaft, except 
the deceased. Why he did not get off nobody knew; and the hand: 
started to come up again. After coming a short distance up the 
shaft the deceased jumped or fell off, and was precipitated to the 
bottom of the shaft, the result of which was that he received such 
injuries as caused his death on the same day. On the following day 
a boy of fifteen was killed in Mr. Hodgett’s colliery, at Oldbury, by 
the timber giving way in the gate-road, and a large quantity of rock 
and rubbish falling upon him, from which he could not be extricated 
for three or four hours. 
























NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 
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Livearoot Marrens: The Dock Telegraph: Cunard Lines Horse Rai- 
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Tut increasing trade of Hull and the absence of suflicient accom- 
modation for the marine and steam traflic of that important harbour 
have induced an influential body of bankers, merchants, and ship- 
owners to co-operate for the establishment of additional docks. The 
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“style and title” of the new company thus formed is the Hull West 
Dock Company (Limited); and the capital has been fixed at 
£400,000, of which £200,000 is stated to be already subscribed. 
The monopoly of the Hull Dock Company, which has existed nearly 
a century, will expire in 1865, and the promoters of the new project 
have determined to organise arrangements by which in future better 
accommodation shall be provided. The site for the proposed new 
dock is the foreshore to the westward of the Humber Dock Basin, 
and it is parallel to, and immediately connected with, the North- 
Eastern Railway Company’s goods station and works, while the 
southern boundary will extend into the Humber to a point sanctioned 
by the Lords of the Admiralty. It is stated that these arrange- 
ments will reduce the cost of construction, while the works will be 
formed on a plan well adapted for commercial purposes. It may be 
interesting to note that the existing Hull Dock Company was 
constituted in 1774, in shares of £250 each; the revenue has been so 
considerable that the directors have reduced the shares to £156 by 
returning part of the profits; but they are nevertheless now selling, 
in consequence of the favourable dividends paid, at £1,600 per share. 


An important scheme has been brought forward, at Boston, with 
the view of effecting a general outfall of the rivers Witham and 
Welland into Boston Deeps. Mr. Lewin has prepared plans, and the 
General District Drainage Commissioners have attirmed the desira- 
bility of cutting anew channel from the Scalp to Clayhole ; the cost 
of executing the project is roughly estimated at £40,000. Mr. 
Banks Stanhope, M.P., in addressing a meeting on the subject, said 
the cutting proposed would give one foot more depth to the east fen 
drainage and two feet to the grand sluice. Mr. Cooke, another 
speaker on the same occasion, said if all local bodies and persons 
were united in the matter, a river might be formed which could not 
be matched in the north-eastern part of the country. The waste land 
which would be recoverable by the Boston Harbour Trust by carry- 
ing out the improvement suggested would be very considerable,;and 
would be worth £40 per acre. Another item of Lincolnshire interest 
is the completion of the Bourne and Essendine Railway, which is 
expected to be opened for traffic in the course of next week. Ex- 
tensive strata of rich iron ore have been opened upon the estate of 
Mr. Charles Winn, in the vicinity of Thornholm, at Appleby, and at 
Scunthorpe (near Brigg), and are expected to prove of great value 
to the proprietor and to the neighbourhood. It is reported that a 
contract is shortly to be entered into for the erection of 70 to 100 
houses in the neighbourhood of Thornholm, where smelting opera- 
tious are to be carried on. The produce of the ore has been proved 
to be of excellent quality. 

A cylinder for an oscillating engine, weighing no less than thirty 
tons, has been successfully cast at the Bowling Ironworks, near 
Bradford. The diameter of the cylinder is 8 ft. 2 in.; its length, 
11 ft. Lin.; and it is 12 ft. 8 in. in width across trunnions, with 
steam-chests and solid bottom. Upwards of forty tons of metal 
were prepared in five furnaces for this monster casting. ‘The eylin- 
der, when bored and finished, is to be placed in a steamer now build- 
ing on the shores of the Humber. 

For a long time past great complaints have been made in reference 
to the want of adequate accommodation at the Midland Railway 
station at Bradford, and a new building on an enlarged and improved 
plan is now to be erected, excavations having been commenced for 
the purpose, The frontage of the whole will be brought greatly 
forward and extended, and will thus be much nearer the street than 
the present station. The increase of trattic this year on the Midland 
system has been very considerable, as was shown in a recent para- 
graph in Tue ExGinten. ‘The improvement in the tratflic still con- 
tinues, last week's increase having exceeded £4,000, 





In the north, the coroner's jury, who have held several sittings 
for the purpose of inquiring into the late awful casualty at Burradon, 
have at last agreed upon their verdict, which attributes some degree 
of neglect or oversight to some of the officials connected with the 
colliery, and also to the workmen in not complaining to the proper 
party of the state of the ventilation. The jury added this impor- 
tant recommendation :—* The jury beg at the same time earnestly to 
recommend that additional Government inspectors or sub-inspectors 
be appointed to examine mines, to enable more frequently official 
visits to be paid to the workings, and with increased power to 
control the arrangements of those which may be in an unsafe or 
critical position.” It appears that on the 1st of the current month 
fifty-three furnaces were in blast and sixteen out of blast, in the 
Durham district. The following statement affords further details 
on the subject :— 





Locality. In. Out. Total. 
Eston—Bolckow and Vaughan < « «¢ of « © as - 9 
»  Clay-lane Company oo 60 0c 0c os ce 8 oe 2 
» Samuelson andCo... .. ove oo 8 « 8 


Cargo Fleet—Cochraneand Co... .. «2 oe. 
‘is Gilkes, Wilson. Pease, and Co, oe oe as 
Middlesbro’—Bolckow and Vaughan... .. .. .. 3B .. 
. Snowdon and Hopkins...) .. «. oe = 2 ee 
Port Clarence—Bell Brothers ., .. 0 .. «. . ° 
Stockton— Holdsworth and Co... 2.0 .. ee ee ee) 2 
Norton— Warner, Lucas,and Co, .. .. 
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Darlington—South Durham Company .. eo oo Be 3 
Wiiton Park—Bolekow and Vaughan .. .. .. 3. 4 
Stanhope—Weardale lron Company oo oe te ow = - 1 
Towlaw—Weardale Iron Company .. .. oe ee ee 4 5 
Consett—Derwent Iron Company .. .. «eee ee 18 


The contractor for the South Durham and Lancashire Railway 
(Mr. Anderson), who has had numerous difficulties to contend with 
in executing his contract, is now making great progress. An im- 
mense embankment between Barnard Castle and Lartington is 
advancing with rapidity, and the heavy excavation between Lart- 
ington and Bowes is in a forward state. The greater part of the 
permanent-way is laid, and it is thought that the line will be opened 
from Barnard Castle to Brough by the middle of September. An 
intimation has been conveyed from the Board of Trade to the New- 
castle Chamber of Commerce—in common with other similar bodies 
throughout the country—that commissioners, appointed by the board 
to negotiate the French tarit! of import duties on articles of British 
produce and manufacture comprised in the French treaty, will, 
before proceeding to Paris, visit the principal seats of industry, with 
the view of obtaining detailed information. This is as it should be. 
At an interview which a deputation of the Bradford Chamber of 
Commerce had the other day with the Board of Trade Ilr. Cobden 
was present, and stated distinctly that the intention of the French 
Government was so to frame the proposed commercial :aritf as to 
admit a large quantity of English goods. ‘That intention was, he 
believed, quite Lond fide, for the Emperor had given every possible 
guarantee for its fultilment, having appointed sound political eco- 
nomists to arrange the taritl, while he had displaced men of the old 
school, who were opposed to anything like an approach to free trade. 
The maximum of 30 per cent. would be imposed upon hardly any 
articles, and the duties would generally range much oe 


The Connaught and Munster were launched or Saturday by Mr. 
Laird, of Birkenhead. ‘fhe Munster and Connaught complete a 
fleet of four steamers built for the City of Dublin Company for 
postal service between Holyhead and Dublin. The tirst two steamers 
were launched only a few weeks since, and details, with reference to 
their dimensions, &c., were given in these columns. The great 
object at which Mr, Laird has aimed—in all probability successfully — 
has been high speed, combined with strength and convenience of 
arrangement. The Connaught has been built in a dry dock, and, 
contrary to the usual custom, the water was allowed to enter, and 
gradually to float the vessel. Miss Laird performed the ceremony 
of “christening” with the ease and grace of an adept. At 
the launch Mr, Laird presided. Mr. Watson responded to the 


toast of the “ City of Dublin Steam-packet Company,” and ex- 
pressed a hope that one of the vessels would be ready for her trial 
in July, and said that when the whole of the vessels were on the 
station they would have two which they could place at the service 
of the Government at any time, without inconvenience to the postal 
arrangement, and which would transport from two to three thousand 
troops. 


The Earl of Enniskillen proposed the health of the chair- 





man, and said to such men as Mr. Laird much of the glory of ~~ 
land was attributable. Mr. Spencer Walpole discoursed pleasantly 
on the past history and wonderful modern growth of Liverpool. 


The Liverpool dock line of telegraph was opened yesterday week. | 


The Magnetic Telegraph Company have commenced working the 
line. The Cunard Company intend to resume their weekly sailings 
to New York with their celebrated screw fleet in June next, and the 
emigrant department is to be entrusted to a well-known firm in the 
Australian trade. 

The estimate sent in to the Stratford Local Board of Health for 
sewerage works contemplated is upwards of £70,000. Pretty well 
for a beginning. 

Several trials have been made with an electric target on the 
ground of the Cheshire volunteers at Leasowe. The target is a 
massive iron frame, divided into three segments—top, centre, bull’s- 
eye, and bottom—and these being connected with electric batteries, 
and conducting wires to galvanometers, which may be placed along- 
side the persons firing, every bullet which hits the target is indicated 
by the deflection of the needle connected with the segment which 
may be struck, so that not only is a faithful record made of each hit, 
but a great saving of time is accomplished. Un Friday the riflemen 
provided themselves with an ample supply of ammunition, and firing 
was briskly kept up for about two hours. At first the range was at 
200 yards, and at that distance a miss,was the exception. Afterwards 
the range extended to 300 yards, and even then some capital hitting 
took place. 

A new reservoir, in connection with the Leeds Waterworks, has 
been just opened. The reservoir is situate on Beecroft-hill, which 
is the highest part of the borough of Leeds, and from which a 
beautiful and unbroken prospect for miles may be obtained. The 
reservoir has been constructed by Mr. Silas Abbey, under the 
superintendence of Mr. Filliter, the borough surveyor. It is esti- 
mated to contain 2} million gallons of water. The outer rim 
measures 300 yards, and the whole is enclosed by a high and sub- 
stantially-built wall. The water is pumped into the reservoir by 
engines at Headingley, being conveyed by pipes a distance of 
3 miles. The lower part of the mains are at Kirkstall, and it is 
estimated that at that point there is the extraordinary pressure of 
360 ft. of water upon the pipes. The inhabitants of Bramley, 
Stanningley, Armley, Farnley, Headingley, Chapeltown, and part 
of Woodhouse are to be supplied from this reservoir. At a meeting 


of the Bradford town council last week, Mr. Rawson stated that | 
| the Bradford Waterworks had involved an outlay of from £600,000 


to £700,000. The works at Barden were going on as well as could 
be expected, and it was hoped they would be finished this year. 
When those works were finished a very large quantity of water 
would be brought to the town, With regard to the Silsden reser- 
voir, he was happy to inform the council that although there was a 
leakage, and some damage done to the culverts, yet that damage 
was not to half the extent which was at tirst apprehended. The 


| damage was being repaired, and in a week or two, so far as the 


| come to hand, so that our summer prospects begin to be poor. 





committee could judge, the repairs would be completed, and the 
mishap satisfactorily arranged. In the ensuing summer the town 
would have a very large quantity of water. 

The Sheffield Independent, referring to the trade of that town, 
says:—* ‘There has been a great feeling of disapp.intment among all 
the cutlery trades, and those depending on them, at the result of the 
past week. We cannot hear that any orders of any importance —_ 
The 
table-knife trade, which kept up so well during a long time, has 
begun to share the depression. There are rumours of uneasiness 
among the workmen, which would probably show itself in case of 
any general activity. The hafters are only waiting for this, and the 
grinders are already making their own terms with some of the 
manufacturers. The stove-grate houses, in best goods, are very 
slack ; there is a fair trade doing in middle-class goods. In steel, 
also in buffers and springs, there is the same activity as ever. 
With one or two exceptions, the large furnaces and mills are all busy. 
The exceptions are those depending more or less on the continental 
trade. Political uncertainties are seriously affecting this market ; 
we have heard, however, of extensive orders for machinery, tools, 
&c., for Spain. In Rotherham, the same activity in the malleable- 
ironworks is reported. All seem well off for orders. The ornamental 
ironfounders speak of an improvement. The dispute with the 
grinders there is still unsettled.” 

The great clock has arrived for the Leeds town-hall, and workmen 
are now engaged in its erection. It will be six weeks or two months, 
however, betore the clock is fixed. 

At the last meeting of the West Riding Geological and Poly- 
technic Society, Mr. Hunt read a paper on the recent discovery of a 
deposit of iron ore in Lincolnshire. Mr. Hunt showed that the dis- 
coveries would probably be of great value; that they were very 
extensive, and that they evidently formed a continuation of the 
Cleveland beds. The coal, which it was supposed had been found in 
the neighbourhood of Stamford, he had found, on careful examina- 
tion not to be coal, but a highly bituminous lignite. ‘The chairman, at 
the conclusion of the paper, asked if the lignite was analogous to 
what the Scotch called Boghead coal, to which Mr. Hunt replied 
that it was very similar, and might, he thought, be used in the 
manufacture of paraflin and naphtha. The members of the society, 
before separating, inspected a new patent-safety lamp, manufactured 
by Messrs. Howden and Thresh, of Waketield, and which, while it 
gives three times more light than the “ Davy,” from the tact that 
the gauze will not heat, is considered much safer. 








New Prore.ver For Suips.—A great crowd assembled the day 
before yesterday, to witness the efforts of a puny little vessel on the 
tiny basin of the Arsenal opposite the Bastile. A little steamboat, 
propelled by neither screw nor paddle-wheel, nor any of the in- 
ventions hitherto favoured by the sons of science, was beheld cutting 
the water like an arrow, turning, twisting, backing, stopping, with 
all the agility of a bird, skimming over the surface without so much 
as heeding resistance or impediment of any kind. The success of 
the experiment was complete, although, being made upon so small a 
scale, the engineers assembled there to witness it refused to accept it 
as wholly satisfactory. The propellor, of novel invention, is placed 
in front of the vessel, and cuts through the water, ploughing a broad 
furrow, through which the boat rushes with the rapidity of light- 
ning (?) The speed is certainly extraordinary, but the rush, and 
agitation, and splash might be obnoxious in larger vessels and 
scarcely tolerable at sea.—Letter from Paris. |The more the 
** agitation and splash” the less we apprehend will be the speed. ] 


Tue Coprer Cornace.—Her Majesty has approved the new 
venny-piece, which will now be issued as soon as possible. ‘The fol- 
sor is the general design —The obverse contains the portrait of 
the Queen, with a wreath of laurel round the head. The bust is 
lengthened as in the florin, and a scarf, embroidered with the rose, 
thistle, and shamrock, is thrown over the shoulders. The inscription 
is, * Victoria D.G. Brit. Reg. F.D.” Britannia appears on the re- 
verse, seated on a rock, not on the shield, as in the present coin ; but 
the tigure has been remodelled, and the sea has been introduced, 
with a ship on one side of the tigure and a lighthouse on the other. 
The inscription is, “One Penny, 1860.” The likeness of the Queen 
is especially truthful, and, without the faintest attempt at flattery, 
the regal and classical expression of the face has been perfectly 
caught. There are 94 parts of copper, 4 of zinc, and 2 of tin in the 
composition of the metal. The value of this amalgamation permits 
of a thin as well as a small coin—in fact, not much larger than the 
French bronze two-sous piece. Her Majesty has taken great 
interest in the progress of the coin, and has honoured Mr. Leonard 
C. Wyon with several sittings. The work of art—for it is really 
such—will add to the well-earned fame of this gentleman, and has 
been executed with remarkable care. The halfpenny and farthing 
are in progress. The size of the penny is one inch and two-tenths, 
the halfpenny one inch, and the farthing eight-tenths of an inch.— 
Court Jeur 
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RaiLs,—Some few small orders have been placed this week, but, with this 
exception, the market has been very dull and prices unaltered. 

Scotcu P1é-1r0N has rallied a little this week in consequence of some 
speculative purchases, and the price advanced to 53s. 9d. Since then it has 
slightly given way, and closes with buyers at 53s 3d., and sellers 53s, 6d., 
for Mixed Nos. cash, and 54s. 6d., three months open. 

SPELTER quiet. Some sales at £20 15s. reported, 

Copper in fair request. 

Tin.—There is less inquiry for English this week. Banca £136, and fine 
Straits £130 to £131. 
| ‘Tiyx-PLates continue dull of sale. 


MOATE and CO., Metal Brokers, 


26th April, 1860, 65, Uld Broad-street, London, 
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GuasGow, 25th April, 1860. 
A better demand having sprung up during the end of last week, the 
price began to get firmer, and to advance from 53s., and when shipments 
were known to be so large on Tuesday last 53s. 9d. cash was paid. To-day 
the quotations gave way again under the pressure of large quantities of 
cast-iron being placed upon the market, and 53s. prompt was accepted at 
the close. The inquiry for shipping iron is very quiet for forward delivery. 
Shipments last week were 15,458 tons against 16,504 tons in the corre- 

sponding week of last year. Suaw anv Tuomson, Metal Brokers. 


REQUIREMENTS FOR STEAM CuLtruRE.—The first is to lay out 
your fields in such a manner that the greatest economy might be 
used in their cultivation. The engine should be placed so as to 
make the most of her power, by having the fields as much as 
possible concave, the hauling-rope will then always mount into the 
air and there will be no friction, and, of course, will not wear out so 
much; this cannot always be done, but it should ever be kept in 
view. The pits-where any exist in the tields—must be so far 
levelled down that the cultivating implements may go through 
them in their turn, All trees standing in the centre of the fieids 
ought to come down, and as this is a landlord’s question, I most 
earnestly claim their attention, and appeal to them on behalf of the 
tenantry of England for their co-operation in this great work. 
Another grievous evil is the number of hedges and hedge-rows, that 
cut up what would make fine tields for steam-culture were they 
removed. What says Mr. Hawkins, of Bently Hall?—‘I only 
regret my occupation does not at present possess those features 
requisite for profitable steam-cultivation, viz., fair-sized fields and 
straight fences.” Again, the exchange of land between neighbours, 
in many instances, will greatly facilitate the work. There is an Act 
of Parliament, the 8th and 9th Victoria, chap. 118, whereby lands 
belonging to parties may be exchanged, provided that only value 
for value is given. The necessary expenses of looking into title 
are done away with, as the land exchanged inherits the title to 
which it is laid; it is worked with the sanction of the enclosure 
commissioners, and requires to be better known and acted on. 
During the past year [ have exchanged about 20 acres with @ 
neighbour; he took my outlying pieces that joined his, and I had 
his that were intermixed with mine; the result is, good large fields 
for both. Another requisite is, there should be three or four yards 
left in permanent grass at the headlands for the engines to travel 
on; this road will always be useful for a harvest track, or to draw 
dung on to the fields either side, and when once got down firm will 
make a good track, and the engines can go along it when cultivating 
either side. Brick tanks, holding about 50 hogsheads, should be 
placed near to these tramways, that the engine may be supplied from 
them, so saving the item of water-cart, as well as securing a supply. 
I have three of these on my farm at the greatest distance from 
home; they cost me on an average £5 each, and in wet weather, 
use what I will, two of them are always full; the other is not 
quite finished. I find them most useful, not only for ploughing, 
but for threshing, for the sheep and cattle in the summer, and for 
the water-drill.—Lecture at Reading, by Mr. Williams, of Baydon. 














THE ENGINEER. 


281 











May 4, 1860. 


INSTITUTION OF CIVIL ENGINEERS, 
April 3rd, 1860. 
GrorGE P. Bipper, Esq., President, in the Chair. 


Tue entire evening was occupied by the discussion upon the Hon. 
John Wethered’s Paper, ‘On Combined Steam.” 

In commencing the discussion, it was remarked that indicator 
cards taken from H.M.SS. Dee, when using simple superheated 
steam and when working with combined steam, the pressure being 
the same in both cases, and the supply-valves equal in area, showed 
that a better vacuum was obtained, and that the expansive force was 
much greater when using combined steam. It had been ascertained 
that the consumption of fuel was 2°57 lb. per indicated horse-power 

r hour with combined steam, whilst it averaged 5°53 lb. per 
indicated horse-power per hour with plain steam. The result of 
twenty experimental voyages in that vessel gave, on the combined 
system, 500 horse-power, by superheating simply 409 horse-power, 
and with plain steam 404 horse-power. 

A case was also mentioned in which combined steam had been 
applied to a non-expansive engine, where a reduction was effected in 
the consumption of fuel from 36 cwt. to 24 ewt. per week, while 
about one-third less water was consumed. 

It was admitted that great praise was due to the author for 
having recalled public attention to the advantages derivable from 
superheating steam. But it was doubted whether the combined 
system possessed any peculiar merit over simple superheated steam. 
If the mixture were made just at the entrance to the cylinder, it 
was difficult to understand what difference there could be between 
that plan and at once heating the whole of the steam to a uniform 
temperature. It was questionable whether, in a good expansive 
engine, the application of the most efficient system of superheating, 
that completely prevented condensation, would result in a saving of 
more than 15 per cent. It was stated that, in the early experiments 
in ,H.M.SS. Dee, when superheating was tried, tie steam was 
throttled, owing to the small size of the pipes; and that the apparent 
superiority of the combined system was due to the large ordinary 
steam-pipe being in connection with the engines, in addition to the 
superheating pipe, and not from the fact of the steam being mixed. 
When a different arrangement was made, the superheating gave 
results quite equal to the combined system. 

It was believed that with the best boilers there would be a saving 
of 15 per cent. by the use of superheated steam; and in one vessel, 
where there was an indifferent construction of boiler, there was an 
economy of 34 per cent., due partly to improvements in the boiler 
and partly to the application of the apparatus giving more steam 
room. In one of the vessels belonging to the Intercolonial Royal 
Mail Company, to which superheating apparatus had been added, 
the consumption of fuel was reduced from 2,986 Ib. to 1,900 Ib. per 
hour, on an average of four or five days steaming between London 
and Milford Haven. Similarly, in one of the boats belonging to the 
General Steain Navigation Company, travelling between the Thames 
and Scotland, an average of twelve voyages, previous to super- 
heating, showed a consumption of 126 tons of fuel per voyage. 
This was now reduced to 90 tons per voyage. The temperature in 
the uptake was formerly about 650 deg.; now it had not been 
reduced more than 50 deg., but the temperature of the steam had 
been increased 100 deg. 

It was remarked that the gain in using superheated steam did not 
arise from any physical law, but from the prevention of a loss by 
the use of dense steam. When the steam entered the cylinder, if 
there was but one degree of heat less in the cylinder, water must be 
formed. When the vacuum stroke was made, the deposited water, 
being relieved of the pressure due to its temperature, was rapidly 
vaporised, and passed off as rarefied vapour, cooling the cylinder. 
On the steam entering to make the return stroke, it brought the 
cylinder up to a temperature due to its pressure, and the stroke was 
made at that loss, by the deposit of water over the whole interior 


Admiralty, when, perhaps, an English engineer might not have 
been so successful; but this should be a subject of congratulation, 
as it was desirable at all times to give the greatest encouragement 
to foreigners, so as always to attract the best talent from other 
countries. The case did not, however, seem to be clearly esta- 
blished in favour of combined steam. It rested upon the facts 
which had been stated, and not upon any scientific explanation of 
the rationale of the principle, such as would account for the results 
claimed for it. When more thau ordinary attention was given to 
any machine in daily use, that of itself would often lead to 
economy. This attention was invariably given when any new 
invention was being tried, and the whole improvement or economy 
was ane to arise from the particular modification then being 
tested. 


April P7th, 1860. 

Grorce P. Bipper, Esq., President, in the Chair. 
THE president announced to the members, that the late Mr. Joseph 
Miller, for many years a member of council, had kindly bequeathed 
to the institution the sum of £5,000, of which £3,000 would be 
receivable immediately, and £2,000 on the demise of a gentleman 
resident in the West Indies. The funds of the institution would 
thus be materially augmented, as there would also be soon receivable 
the bequest of £2,000 from the late Mr. Robert Stephenson. To 
these amounts must be added the sum of nearly £5,000, bequeathed 
by the first president, Mr. Telford; of £200 presented by Mr. 
Charles Manby, and of £1,000 which had recently been invested 
out of income, The total invested property would thus ultimately 
become :— 





S&S aé¢ 
Bequest from Thomas Telford oe oe ee 4,894 12 2 
Douation from Charlies Manby eo ee 200 0 O 
Bequest from Robert Stephenson .. es -- 2,000 0 0 
B. quest from Joseph Miller .. . ee «+ 5,000 0 0 
Invested by the institution .. ee ee - 1000 0 0 


£13,004 12 4 

The paper read was “ On the Efficiency of various kinds of Rail- 
way brakes, with Experimental Researches on their Retarding 
Powers,” by Mr. W. Fairbairn, M.1.C.E. 

The present communication was based upon an inquiry which 
arose out of a report, prepared by Colonel Yolland, R.E., for the 
railway department of the Board of Trade. That report gave the 
results of a large number of experiments with heavy trains at high 
velocities, made with the steam brake of Mr. McConnell, the con- 
tinuous brake of Mr. Fay, the continuous and self-acting brake of 
Mr. Newall, and the self-acting brake of M. Guérin. The conclu- 
sions arrived at being favourable to the brake of Mr. Newall, as well 
as, partially, to that of M. Guérin, for some descriptions of heavy 
tratlic, Mr. Fay made application to the directors of the Lancashire 
and Yorkshire Railway for a further investigation of the subject. 
This permission was granted, and the author agreed to arrange the 
conditions of the trial, and to superintend the experiments. 

The objects the author had in view were, first, to ascertain the 
respective retarding power of each of the competitive brakes; and, 
secondly, to obtain some data, in regard to the rapidity with which 
a train, with an engine and tender attached, could be brought to 
a stand, when travelling at a high rate of speed; so as to determine 
the value of the continuous and self-acting brakes, as compared 
with those ordinarily in use, and with others recently introduced. 
To enable this comparison to be made, the experiments were reduced 
to a common standard, by means of a few dynamical laws which 
were explained. 

It was stated that, in the increase of the brakeing power of trains, 
the principles hitherto most successfully employed had been, first, 
the use of steam acting direct on the brakes; second, the connection 
of several of the ordinary form of brakes, so as to have them under 
the control of a single brakesman; and third, the introduction of 
brakeing apparatus connected with the buffers, so as to make the 

tum of the train itself available in generating a retarding 





surface of the cylinder and its adjuncts. When the d 
again came into action, the same thing recurred, and so on con- 
tinuously. A pressure indicator, applied simultaneously with ther- 
mometers, showed that the loss of temperature, without working 
expansively, was 20 deg., with an average pressure of 6 lb., indi- 
cating a loss of steam of between one-third and one-fourth. This 
injurious effect must always occur when using dense steam ; whereas, 
in employing superheated steam, there was no deposit of water, and 
the result was analogous to that of a permanent gas, but with the 
advantage of easy and plet d ion urther, when the 
vacuum stroke was performed, since the cylinder was perfectly dry, 
the exhaustion of the whole steam was effected instantaneously. 
With dense steam, the cylinder being wet, the deposited water had 
to be vaporised and condensed, thus damaging the vacuum. As 
this action did not occur with superheated steam, some increase of 
useful effect was produced on that ground. The condensing appli- 
ances were also relieved, by so much as was gained in the cylinder. 

It was believed that the practical limit of the use of superheated 
steam would be, in giving it such an additional amount of caloric 
as would permit of its remaining dry steam to the end of its required 
expansion. When steam was expanded, a large quantity of heat 
became latent. In consequence, the full effect was not obtained 
from expanding ordinary steam, because, as it expanded ia the 
cylinder, it cooled, and there was not sufficient caloric to keep up 
the specitic heat during the stroke. 

It was observed that the experiments on H.M.SS. Dee showed a 
saving of 23°8 per cent. in favour of superheated over plain steam. 
With regard to temperature, the superheated steam lost 20 deg. 
on its passage to the cylinder, 82 deg. after entering the jacket, and 
26 deg. more after entering the cylinder; while the plain steam lost 
23 deg. only, afier making its entire circuit from the boiler to the 
cylinder. In another experiment there was an economy of fuel of 
20 per cent.; the minimum consumption at full power being 2°6 lb. 
of Welsh coal per horse-power per hour. It was thought that Mr. 
Wethered’s system was about as economical as the superheated, 
when the whole of the steam was passed through the superheating 
apparatus. It was contended that superheating should not be 
carried farther than to prevent condensation in the jacket, and 
therefore in the cylinder; and it was thought that the whole of the 
steam passing into the cylinder should go through the jacket, 
rather than that the jacket should be fed by small pipes. 

It was pointed out that mixing ordinary saturated steam with 
superheated steam gave a ready means of regulating the tem- 
perature. It was thought that the increase of temperature should 
never exceed 100 deg. If a compensating-rod were introduced into 
the steam-pipe, so as to limit the admission of steam in proportion 
to the temperature, beneficial results might be obtained. 

In reply to the observations which had been made, it was stated, 
that it had not been desired to advance any crude theory, but 
rather to narrate facts. The rationale of the principle advocated 
had, however, been given in the paper, nearly in the words of 
Professor Regnault, of the French Academy. The ditlerence 
between superheated and combined steam was stated to consist in 
this, that superheated steam, being of a gaseous nature, was a bad 
conducior of heat, and parted with it with ditticulty; whereas 








force. 

A description was then given of the different brakes, before 
alluded to, as having been experimented upon by Colonel Yolland. 
It was mentioned that Mr. Newall claimed the earlier application 
of a combination of brakes, acted upon by one guard through a 
longitudinal shaft; and that Mr. Fay had adopted the same prin- 
ciple, with very slight moditication either in form or in construction. 

The mode of carrying out the experiments with Mr. Newall’s 
and Mr. Fay’s continuous brakes was then detailed, and the results 
obtained were recorded in seven tables, one for each set of trials. 
As, in the reductions, the value of the retarding force of the brakes 
was found in terms of the co-eflicient of friction of the rubbing sur- 
faces, the efficiency of the brake varied with the condition of the 
weather. Thus the mean of the Oldham experiments gave a retard- 
ing force of 1°7987 ft. per second; the mean of the first experiments 
at Southport 4°2978, and of the second 3°3245. On each day the ex- 
periments were consistent with one another, but they varied greatly, 
on different days, irom the change in the condition of the rubbing 
surfaces. At Oldham the experiments were made with the rails in 
a greasy condition from fog. At Southport, in the tirst trial 
(Table 2), with the rails dry and in the best state for breaking, and 
in the second (lable 3) with the rails slightly wet. These results 
were in accordance with the experiments of Morin, on the friction of 
irou on iron, from which it was found that the co-eflicient of friction 
varied from 0-05 to 0°3, according as the surfaces were greasy, wet, 
or dry. The remaining experiments were all made under the most 
unitorm and favourable conditions. They were, therefore, grouped 
together under the following heads :— 

1. On the friction of the carriages (Table 4). 

With slide brakes, and the engine detached (Table 4). 

3. With tlap brakes, and the engine detached (Table 6). 

4. With the engine attached to the train (Table 7). 

The following table gave a brief summary of all the experiments, 
except those on the friction of the carriages, which was found to 
amount to 11°527 Ib. per ton weight of train in Mr. Fay’s case, and 
to 7°627 Ib. per ton in that of Mr. Newall :— 


~ 


~ 


| Average efficiency of 
Brakes, 


No. of experiments, 2 





Mr. Fay. | Mr. Newall. Mr. Fay. | Mr. Newall, 








Oldham Incline, Table 1.. 7 7 1°7436 
Southport ,, — * 5 | 1 49700 
ss a ae 1 1 3°4161 
“Cs is Bes 8 8 6°7030 5'4984 

pid : a 3 3 58718 6°3272 
es} 3 3 30934 3°0250 


The general average from this table gave, for the efficiency of 
Mr. Fay’s brake 4°0634, and for Mr. Newall’s 4°1650, showing a 
slight superiority in favour of the latter. The following conclusions 


| seemed to be borne out by the experiments:—Ist. That with slide 


combined steam being pure vapour, and a better conductor of heat, | 


parted with the heat more readily, and left more heat in the cylin- 
der of the engine, which was converted into mechanical power. 
The engineer-in-chief of the United States navy had proved that 


there was an economy in the use of the combined steam of 525 per | 
cent. over ordinary steam, and 25 per cent. over superheated steam. | 


The experiments, conducted under the authority of the Minister of 


Marine of France, gave nearly the same results, the figures being | 


52°7 and 24-0 per cent. respectively. 

In the British Admiralty yacht, Black Eagle, there had been 
found to be a saving of 20 per cent. in favour of the combined over 
the simply superheated steam. 

In closing the discussion it was stated, that the general opinion 
appeared to be, that the practical introduction of the system of 
superheating steam was greatly owing to the exertions of Mr. 
Wethered. He had succeeded in moving the British Board of 


brakes the greater number of experiments gave a manifest superiority 
to Mr. Fay. 2nd. That with flap brakes there was a decided advan- 
tage on the side of Mr. Newall. 3rd. That when the train was 
braked, with the engine attached, the results were uniform, neither 
gaining any decided superiority. . 

Colonel! Yolland’s experiments were then tabulated and reduced in 
the same manner as the author's, so as to admit of comparison with 
them. The resuits thus arrived at, in reference to two of the sys- 
tems, were exhibited in the annexed summary :— 


Mr. Newall. Mr. Fay. | Remarks. 
Sngine detac 3°5516 30345 | Dry. 
Engine detached .. { 3.017 3255 ! Wet. 
4°67) | ) 
Engineattached .. { 5146 i Dic cs +| Mean 4°774. 
4°505 | j 





The final reduction of the retarding force, to units of weight of the 
brake carriages, was given in the following general summary :— 











Ratio of weight on the 
brakes to the retarding 
Brake. Weather. | Experimenter. | force generated by them, 
or the mean co-efficient 
for each brake, 
Mr. Newall’s .. Dry | | From 0°1544 to 0°1965 
“* ” ee ee Wet | Sn tedat 00542 
Mr. Fay’s.. .. Dry Fairbairn, From 0°1126 to 0*2082 
Reta * Wet 0°0576 
Mr. Newall’s .. Dry | , From 0°1116 
Mr. Fay’s . :. 1. Dry |} Yolland. 01020 
Mr. Ingram’s .. .. Wet - 0°1076 
M. Guérin’s .. .. Dry oe 0701048 
Mr. McConnell’s .. -- | ‘“ 028325 





Showing that the retarding force varied from the one-hundredth to 
five-eighteenths of the weight of the carriages to which brakes were 
applied, and was ordinarily from one-tenth to one-fifth. 


May Ist, 1860. 
Georce P. Bipper, Esq, President, in the Chair. 


THe paper read was, “On Coal-Burning and Feed-Water Heating 
in Locomotive Engines,” by Mr. D. K. Clark, A.LC.E. 


The object of the paper was stated to be, to discuss and compare 
the existing practice of coal-burning on railways. In burning coal, 
it was necessary to introduce air in such quantity as to maintain a 
sufliciently high temperature in the furnace, and s0 to distribute it 
amongst the solid and the gaseous portions of the fuel, as to effect 
the thorough mixture of the air and the gases. After noticing the 
insufliciency of the ordinary locomotive boiler, in its normal con- 
dition, for the proper combustion of coal, the author described the 
methods, introduced within the last two years, for admitting air 
above the fuel amongst the combustible gases. ‘ihey were classed 
as, first, acting by currents of air introduced through tubular or 
other openings in the sides of the fire-box, uniformly distributed 
over the surface of the fuel; secondly, by detiection of a body of 
air introduced through the doorway, or elsewhere, upon and over 
the surface of the fuel; and, thirdly, by constructing large and 
spacious fire-boxes, with large grates and long runs. ‘The third 
class, which was first in chronological order, was represented by 
the systems of Mr. McUonnell, Mr. Beattie, and Mr Cudworth. 
Of these, the first and second were made with combustion chambers 
projected into the barrel of the boiler, and the second had, in 
addition, transverse midfeathers, and brick arches and tiles, for 
the better mixture of the elements, and the maintenance of the 
temperature; whilst the third consisted of an elongated fire-box, 
with an inclined tire-grate sloping towards the tube-plate. In the 
application of the first and second classes of smoke burners, the 
problem resolved itself into the following conditions:—The im- 
mediate and thorough intermixture of a plentiful but regulated 
supply of air, with the ascending smoke, or combustible gases, at 
or near to the surface of the fuel. Practically, it was found 
necessary, for this object, to operate from both the front and 
the back of the fire-box, with air-entrances, arches, and de- 
flectors at the doorway, in various combinations. — But such 
contrivances as dealt with air in bulk, though generally etlective 
in preventing smoke, were stated to be usually attended by the 
escape of a considerable quantity of unconsumed air through tho 
flue-tubes, and a difficulty in keeping up steam at high speeds. 
The various forms of doorway deflectors were also stated to 
be objectionable, in facilitating, by their mode of action, the 
suction of particles of coal through the tubes, and the burning 
of the smoke-box, unless counteracted by an internal arch, The 
author had found, by experience, that, to burn smoke when the 
engine was working, it was sufficient that the air should be 
admitted at or near the surface of the fuel, by air-tubes dis- 
tributed over the width of the tire-box in the front and the 
back, without the aid of internal arches or deflectors. The 
draught of air, through the front tubes, was very strong when 
the engines ran ahead, carrying the currents into the middle of the 
fire-box, where they met the counter-currents from the back, effect- 
ing the mixture of the air and smoke, and preventing the suction 
of small cval through the tubes. But in all systems applied to 
ordinary fire-boxes, operating by means of the draught available in a 
locomotive engine, aided, when the blast was oll, by the steam- 
jet in the chimney, range of power was wanting to overtake 
the extremes of intense ignition and rapid generation of smoke- 
making gases, immediately after the steam was shut off, or when 
fresh fuel was added; and to suit itself also to the quiet state 
of the fire when the glow and excitement subsided, as well as to 
all the varying conditions of a locomotive furnace. ‘lhe means of 
extending the range, volume, and power of the air-currents, and of 
adjusting them to the wants of the furnace, were supplied by the 
instrumentality of jets of steam, employed by the author as means 
of inducting and accelerating currents of air. ‘The steam-nozzles, 
with the air-tubes towards which they were pointed, were like so 
many miniature blast-pipes and chimneys, turned into the fire-box ; 
and they possessed, relatively, the same power of urging and 
creating draught. By this method of steam induction, the air- 
currents were delivered with such precision and velocity, as to 
sweep the whole surface of the fuel, and forcibly to distribute the 
air amongst the gases. 

In practice, it was only occasionally necessary to put the 
steam jets in action when the engine was at work, if the air- 
openings were sufficiently. numerous, as the action of the blast 
alone drew a large supply of air through them into the tire-box. 
The time when the full inducting power of the jets of steam was 
in demand was immediately on the steam being shut off from the 
engine, on drawing up to a station, or otherwise. Then, the heat 
in the fire-box was tierce, and there was an extensive distillation 
of combustible gases, which were discharged as smoke irom the 
chimney, unless met and consumed by the inducted currents above 
the fuel. The intenseness of the heat subsided rapidly, and the jets 
could be moderated as desired, and continued in action until the 
engine was again in motion, The in-draught of air into the fire- 
box could be regulated vy the use of slides or dampers over the 
air-openings. But, by so limiting the number of air-openings, and 
consequently the supply of air, as to prevent any material excess of 
supply, when the fire was in ordinary condition, the dampers might 
be dispensed with in practice, without prejudice to the economy 
of fuel. 

In making a general comparison between the various methods of 
coal-burning without smoke, there was the difliculty of the diversity 
of circumstances, as to iime, fuel, engine, and duty, to contend 
with. The performances of several engines burning coal, on 
different systems, and the same or similar engines using coke, 
had, however, been tabulated. It thus appeared that of the three 
systems of extended fire-boxes, by Mr. McVonnell, Mr. Beattie, and 
Mr. Cudworth, with nearly equal gross weights of engine, tender, 
and train, 100 to 116 tons, and at about the same speed, the con- 


sumption of coal was as tollows:— 
Per ton gross, 


Mr. McConnell’s .. .. .. 35} 1b, Hawkesbury coal per mile, or “Si Ib. 
Mr. Beattie’s (with cold water) 24 lb. Griff and Stavely coal _,, or *235 Ib. 
Mr. Cudworth’s .. .. .. 26 1b. coking coal ne or °225 Ib. 


Of the systems of coal-burning grafted on the common fire-box, 
with passenger-trains, comparative results were given of Mr. 
Douglas's, with a doorway detlector, on the Birkenhead Railway ; 
Mr. Yarrow’s, with a brick arch and air-bars, on the Scottish 
North- Eastern Railway ; Mr. Connor's, with a brick arch and door 
deflector, on the Caledonian Railway; Mr. Frodsham’s, with a 
doorway deflector and steam-roses in the fire-box, used by Mr, 
Sinclair on the Eastern Counties Railway; and the author's, with 
air-tubes and steam-inducted currents, used by Mr, Cowan, on the 











Great North of Scotland Railway. It appeared that with eight to 
ten carriages the following were the performances .— 


Gross coal per ton gross. 
per mile. 
». 


Gross weight, 


Tons. It Ib 
Mr. Douglas .. .. 90 ae 284 or ‘32 (Welsh) 
Mr. Yarrow .. .. 86 es 25°7 or ‘82 (Fife-hire) 
Mr.Conmnor .. .. 88 nie 222 or °*26 Lanarkshire) 
Mr. Frodsham... .. 93 ee 233 or ‘25 (Stavely) 
Wit. CHEER oc 08 110 21:0 or ‘19 (Fifeshire) 


Showing that, with the author’s system, less coal was used with a 
heavier train than with any of the others. } ‘ 
comparisons were made in the working of goods’ engines :— 


Gross weight. Per mile. 
Tons. Ib. Ib. 
Mr. Douglas .. .. 445 ve 603 or ‘135 per ton gross. 
Mr. Connor .. .. 255 oo 373 or ‘147 - 
Mr. Frodsham oe 228 ee 415 or ‘182 - 
Mr. Clark.. .. 305 os 396 «or )= 130 % 


The Great North of Scotland Railway, on which the author's 
system was in full operation, was stated to contain long gradients, 
several of which varied from Lin 100 to | in 150, with frequent 
curves: and the goods’ engines could take up these inclines thirty- 
five fully loaded wagons, 460 tons gross train weight, at ten miles 
per hour. 

Ir conclasion, it was stated that the author's system of smokeless 
coal-burning, was distinguished from others by its simplicity, 
durability, efficiency, and simple management. ‘Lhere was no con- 
struction of any kind within the tire-box, and consequently no \ ear 
and tear by exposure to intense heat. At the same time that it 


or impose extra labour in, the manag ment of tee fire. The mani- 
pulation was simpls; the air-tubes being placed at a sutliciently 
high level to command the surface of the tire at all times. ‘The 
whole business of smoke prevention was comprised in the oc- 
casional operation of the induction jets, by means of a tap under 
the hand of the engine-driver, and the occasional aid of the chimney- 
blower, to carry «fi the products of combustion. By the proper use 
of this system, the fire wu... te“ damped,” or kept dull, when de- 
sired, where an engine ha it at a station, without raising the 

ressure of the steam, as t's il le in-draught above the tire might 
Be made to prevent a drau !i trough the tre, and consequently to 
check, or to suspend, the comb estion of the fuel; conducing both 
to safety and to economy, ai! favourably contrasting with other 
systems, in all of whicht powerful blower in the chimney was 


necded when standing, incurring dangerous pressures and waste of | 


steam. 

In feed-water heaters it was stated that little had as yet been 
done, except by Mr. Beattie, whose apparatus, though efficient a3 a 
heater, was found, it was believed, to be too complicated fur general 
use, and difficult to keep in order. The author had recently intro- 
duced a simple and compact heater, in which the steam trom the 
blast-pipe was projected into a short tube in conjunction with the 
feed-water, which was delivered in a thin annular sheet around 
the steam nozzle. In this short tube or chamber the water 
was broken into apray by the steam; the s eam was instantly 
condensed, and the water was raised to a high temperature, 
at or near the boiling point. It had given sutisfactory results 


Similarly favourable , 





in a 20-horse power stationary engine, and would shortly be | 


applied to a locomotive engine. It was said to be well adapted for 
agricultural and other engines on wheels, where hghtness and 
compactness were considerations of importance. 


SCOTTISH MATTERS. 

Mrssrs. BLackwoop Anp Gorpon, of Paisley, have launched a 

addle steamer, which has received the name of the Earl of Arran. 
Pier dimensions are, 140 ft. keel, 18 ft. 6 in. beam, and 8 ft. 6 in. 
depth, and she is to be fitted with a pair of engines of 80-horse 
power. She has a spacious saloon for cabin passengers, and also 
goo accommodation for steerage pa-sengers, and her build will 
make her a good steady sea-boat. Ouly 47 days elapsed from the 
tive the keel was laid down till the launch. The Earl of Arran is 
intended to ply between Ardrossan and Arran. Mes-rs. Caird and 
Co, Greenock, have launched a tug steamer intended for the Spanish 
Government. She is 80 ft. in length, 18 ft. team, and 64 ft. depth 
o! hold. Her engines are 40 horse-power (nominal), and have been 
fitted in by the Greenock Foundry Company. She is duuble-bowed, 
and has steering apparatus at each end. 

Shipments of pig-iron from Scottish ports are on rather a reduced 
scale, as compared with last year. Last week's return is appended :— 














Foreign. Coastwise, Total. Sume week 
last year, 
Ports. Tons Tons. Tons, Tons. 
Glasgow .. o tO .. 1,545 -- $8,508 .. 4,579 
Port-D indas ee ae 115 ee 229 .. 110 
Greenock ., os 68 _- oe a8 - 
Port-Glasgow., oe None, ea a = 
Rowling .. ee 425 (tw 240 . 365. 230 
Ardrossan... oe SEE < 1,878 e- 3,001 .. 3,852 
Trooa ee ee oe None. ee oe 6 
Ayr... oe ee — 353 oo 358. 
Irvine ee - — 12 ee 1 sc 
Grangemouth =... 1,073 275 - 1,30 .. 
Leitl ee ow lau ee 659 .. 775 
Burntisland (since 
last return) +. 35 .. 977 «+ 1,012 — 
Alloa (south) a ‘i None. vn ae — 
Alloa(north) ae -» Noreturn. .. “s 406 
Bo'ness. vi — a ee i te 180 
Morrisonshaven .. -- No return. .. oe 54 
Total 100 6,079 11,179 12,035 
GianLet-PornteED Screws.—A correspondent of the New York 


Times gives the following description of the process of making 
gimlet- pointed serews, as adopted at a factory at Providence, U.S.:— 
1. The wire is sized. A coil of it is wound upon a cylinder. One 
end, being passed through the sizer, is fastened to a revolving 
eylinder, which draws the wire by force through the sizer. ‘The 
sizer is made of cast-iron, is a thick plate with hole of various 
dimensions, each bole being tunuel-shaped. The wire as it passes 
through is compelled to assume the size of the smaller end, aud in 
its transit is compacted and hardened. There is but one man in the 
United States who can make this apparently simple plate. 2. A 
coil of the wire, having beeu properly sized is then passed over 
several small revolving cylinders, through a@ passage at the end of 
which are working a pair of cutters, properly adjusied, aud a 
header. The latier is a kind of ram, with screw-maue dies, which, 
as its name implies, heads the wire, and, retreating, the cutters chop 
off the requisite length of blank 3. A bopper is tien tlled with the 
headed wire; a pair of tingers takes up one or two at a time, and 
places them upon a guide, which drops the wire before a revolving 
“shaver; this trims the head properly, and a pair of tingers re- 
moving it to a circular saw, it there receives the “slot” or icision 
across the head; afier which the ungers re-carry it to the 
shaver, which removes the roughness occasioned by the “nicker” 
(which makes the “slot’), and a spir-l spring throws the 
headed, shaved, and nicked wire into a pan. 4. The wire is now 
ready for threading. ‘The machine in this case is, like the others, 
self-teeding. The iingers (which are a pair of pointers) take, head 
up, from the receiver or pan, several of these, as above described. 
‘Lhe wire is held tirmly, while a savage little knife cuts, with the 
rapidity of lightuing, a sharp and exquisitely-shaped point, at the 
instant another knife turns aud turns, and shaves and shaves, until 
the properly-threaded screw is made, when it is dropped, and tue 
gimlet-screw is tinished. There are, in constant working, some 
uiteen hundred machines, each one of which seems like an intelligent 
being, doing everything but talk ‘To each one is attached a teil- 
tale; if a larger wire, or au unfortunate finger, or what not, should 
be caught in the machine, in an instant the “set” of the regulating 
spring would be altered, and a ‘ clicketty click” would call the 


attention of the operative, who could remedy the trouble. 


| stage of what is termed the panary fermentation, 
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SOCIETY OF ARTS. 
Wednesday, April 25th, 1°60. 
Epwis Lankester, M.D., in the Chair. 
ON A NEW SYSTEM OF BREAD MANUFACTURE,* 
By Jonny DavGutsu, M.D. 

I reri that the importance of the subject of bread-making is a 
sullicient apology for my asking your attention to some remarks 
which 1 am about to make on a new system lately introduced, which 
I am sanguine enough to believe possesses many and great advan- 
tages over any hitherto practised. 

Two years ago, Dr. Odling read a paper at a meeting of the 
Society of Arts, “On some Points in the Chemistry of Bread- 
making ;” from that paper, those who are not practically acquainted 
with the working of the old system will at once perceive that 
nearly, if not quite, all the evils at present complained of, viz., the 
spoiling of the tlour, the necessity for using alum, the long hours of 
labour, and the consequent unhealthiness of the trade of the baker, 
arise out of the employment of fermentation for the raising of bread. 
The new process removes the whole of these evils at once, by etlect- 
ing the raising of bread by purely mechanical means. 

Bread-making essentially consists in completely incorporating 
flour, water, salt, and carbonic acid with each other, in such a 
manner as Ciat they shali form a tenacious, elastic, and bulky mass, 
in which the aeriform constituent bears to the solid a proporuon 
of about three or four to one, and which, on being placed in 
the oven, and tuorouglly baked, shall swell to about double this 


° . ° * ) proportion, 
eommanded the entire range of the tire-box, it did not interfere with, | ig, 


Until very lately the mixing and incorporating of the solid con- 
stituents have been performed by the hands and arms, sometimes 
assisted by the feet; but durin the last few years, especially in 
France, there have been some very ingenious kneading and mixing 
machines introduced for this purpose, that of M. Roland being of 
especial merit. ‘Lie mechanical part of bread-making is very easy 
ot accomplishment, and its results, like all mechanical processes, 
can always be relied upon with certainty. It is the chemical part 
out of which all the . ifficulties aud uncertainties arise, aad which 
has presented the only obstacle in the way of bread manufacture 
participating in that marvellous progress of the industrial arts 
which is the distinguishing feature of the present age—and of is 
taking that position as a manufacturing instuiution of the country 
which its magnitude and importauce really deserves. 

The chemical changes within the substance of the dough which 
it is the object of the baker to etlect, are those which shall result in 
the alcohotic fermentation of transtormed starch or glucose, whereby 
these bodies are broken up into alcohol and carbonic acid, which 
latter is the only product desired, but which cannot be obtained 
without the previous transformation or degradation, more or les-, of 
the constituents of the tiour. It is not necessary for me here to 
give an account o: all those complex changes which constitute the 
chemistry of bread-tnmaking, as this has already been so ably dove 
by Dr. Odling in the paper before referred to, but 1 will simply 
mention those which are ihe source of so much uncertainty and 
variation in the preparation of bread. 

In the first operation of bread making—the preparation of the 
sponge—the Laker mixes up together, into a soup like paste, tour, 
warm water, and yeast or leaven ; tuis he allows to stand for some 
hours, during which active fermentation is set up, and bubbles of 
carbonic acid are rapidly formed, and rise to the surface. In fac 
the prolonged action of warmth and moisture, combined with that 
of the yeast or leaven, change the whole body of paste inio a 
ferment sutlicient to atlect a very large quaniity of flour when in- 
corporated with it. You will heuce perceive that, by tuus forming 
a sponge, the necessity to use large quantities of yeast is avoided ou 
the one hand, and, on the other, the length of time that would 
otherwise be required for putting the whole of the flour into a state 
of active fermentation is considerably shortened, and the deteriora- 
tion of the tlour, which is caused by the prolonged action of warmth 
and moisture, is proportionally lessened. 

The advantages thus obtained will be more readily seen when it 
is remembered that the true alcoholic fermentation is ouly the later 
It is that stage 
wherein the metamorphic nitrogenous body or yeast acis directly 
upon glucose or grape sugar, breaking it up into alcohol and car- 
bonic acid. But betore this can tase place, since in sound flour 
there is very little, not more than a trace, of sugar, and the gluten 
is wholly or almost wholly unaliered, certain portions of the gluteu 
and starch must have passed through the necessary changes tor the 
alcoholic fermentation to act. ‘This, then, is done in the sponge ; 
when tue mixture of flour, yeast, and warm water is made, and the 
temperature is maintained at about 84 deg. Fah., the gluten, by 
virtue of its own spontaneous tendency to change under these con- 
ditions, assisted by the yeast, becomes metamorphic and imme- 
diately acts upon the starch, changing it into dextrine and grape 
sugar, whilst, at the same time, the yeast plant is propagated at the 
expense of a small periion o. the changed gluten, Kc. ‘Thus we 
have in the sponge all the materials, the dextrine and glucose, the 
diastase and the yeast, in a state ready to pass into active alcoholic 
fermentation, aud to give out the necessary bubbles of carbonic 
acid immediately their complete incorporation with the tlour is 
etlected, so that the least possible injury to the bulk of the tiour is 
secured, 

but when unsound flour is used in bread-making, we have a very 
different state of things. Unsound flour is tlour in which some of 
the changes on which panary fermentation depends have taken place 
to a greater or smaller extent, and which are somewhat analogous 
to malting. ‘Ihe gluten has already become metamorphic, and the 
starch partially or wholly changed into dextrine or glucose. The 
gluten has lost more or less of its elasticity, and is ready immediately 
on the application of warmth and moisture, not only to pass rapidly 
into a state of soiution, as Liebig has termed it, but to act with the 
greatest energy on the partially changed starch, completing its 
alteration into glucose, so that a running, sticky mass results trom 
the attempt at fermentation, Such a s.ate of things, however, may 
be aad is frequently brougut about, even when good sound tlour is 
used, either by inexperienced persons, who do not understand the 
management of fermentation, and the length of Ume and the tem- 
perature necessary, or by peculiar state, of, and changes in, the 
atmosphere, by which the fermentive operations are so rapidly 
hastened in the earlier stages as to become almost or quite un- 
manageable. 

Between perfectly sound flour and that which runs in the manner 
above reierred to, on the application of a ferment, there are indelinite 
shaucs of variety; and between the temperature and the state of 
atmosphere least liabie to produce derangement acd that whieh is 
most, there are aiso mide unite varietics. Now, it is these liabilities to 





| derangements aud ireegularities which have reudered the preparation 


ot bread so precari us, aud, golug along with the absviuce Hecessity 














| When wheaten flour, salt, and water are thoroughly incorporated 


; in due proportions, we have a heavy, soft, tenacious 


substan ce 


| called dough or paste, the tenacity of which is wholly dependent on 


the mechanical condition or properties of the gluten of the flour, 


| the starch, when in a sound state, possessing of itself no cohesive 
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to have the article ready always at the sams hour of the day—au | 


re 





articie which, in the event of its spoiling, cannot be re-;repared 
under eight to twelve Hours—have raised an efleciual barrier bo its 
becoming an extensive manu acture in large esiablishimenis, employ- 
ing large capital, and deriving the peculiar prouts arising out of the 
division of labour. 

Having thus pointed out the distinctive features of the ordinary 
process for obtaiming the complete incorporation of the essential 
materials of spongy bread, 1 will proceed to describe the process 
which it is proposed to substitute tor it. 


At essentially consists, as 1 have said, in dong away entirely with | 


fermentation, aud with all those chemical clanges in the consti- 
‘uents of the thour which are consequent upon it; 
ovtamed the necessary carbonic acid independently ol, and separate 
trom the flour, incorporating the materiais, ticluding (he carvonic 
acid, wholly by mechanic id means, so as Lo secure the bulky elastic 
mass Which is capauie of being baked into ligt spongy bread. 


und, oh w 
ind, having 


* The space at our disposal does not allow of our giving more of Dr. 
Dauglish’s paper than suffices for the description of his process. 


properties whatever, which is easily demonstrated by kneading a 
mass of dough carefully in a small stream of water, when the 
starch granules will be carried away by the water, and the gluten 
will remain behind in a tough, tenacious, semi-transparent mass, 
The process of kneading or incorporation, then, consists in mixing 
the materials together in such a manner as that the gluten, be- 
coming well saturated with water. shall form a soft, adhesive mass 
as a matrix, in which are embedded and bound together the minute 
particles of starch, and if the kneading is carried on in a yer 

thorough manner, and for a prolonged period, the dough becomes 
tough by the particles of gluten being driven close together, and 
forming a kind of sticky coat or shell around the particles of starch 
which thus adhere firmly to each other. When this mass is obtained 
the point afterwards to be effected is the liberation of minute 
bubbles of gas within each sticky coat, surrounding each granule of 
starch. 

We have seen that in the ordinary process of bread-making by 
fermentation, the carbonic acid, which is the agent of distension, is 
obtained from the decomposition of the starch or glucose, by the 
action of a ferment, which, being thoroughly incorporated along with 
the other materials into the duugh or paste, is thus brought into 
contact with the stareh and with the gluten with which the starch 
is surrounded. It is easy, therefore, to understand how, when a 
mass of dough thus constituted is left for a time in a temperature 
suitable for the fermentive chinge, each of the minute particles of 
starch imprisoned in a covering of gluten is made the centre of a 
distinct chemical action, and yields up its bubbles of carbonic acid 
to distend its gluten coat, and how, by the aggregation of such 
particles, a mass of spongy dough is formed, and how, alsc, when 
the materials have not been thoroughly incorporated, and the action 
of the ferment is not uniform, or when the gluten is not of atirm yet 
elastic quality, the generation of the gas will be unequal—the minute 
bubbles will be burst into large ones, and the texture of the dough 
be impaired accordingly, rendered, as it is termed, “full of eyes’— 
instead of being dispersed in minute bubbles, as numerous, or nearly 
so, as the particles of starch from which it is given off. In the new 
process, as the gas is noi given off by the particles of starch within 
the gluten coat, it has to be obtained from another source withiu th 
mass of dough, in order that the minute spongy texture may be 
secured, and this source is the water with which the gluten which 
euvelopes the siarch is saturated, and which is held, as it were, by 
capillary attraction also around the particles of starch. . 

It has been long known to chemists that water will absorb its own 
bulk of carbonic acid, whatever the density, with great readiness 
when agitated with it; that is to say, supposing you placed water in 
a closea vessel, alung with carbonic acid—in a bottle for instance— 
filling it half with water and the other half with the gas, then cork- 
ing it up; it the water and the gas be pure, aud both at a tempera- 
ture of 62 deg. Fah., and at the atmospheric pressure of 30 in. of 
mercury, when the bottle is thoroughly agitated, the gas will be 
immediately ditlused through or absorbed by the water until there 
is an exact balance between the quantity of gas held in solution by 
each cubic foot of watcr and that contained in each cubic foot of 
space within the bottle not occupied by the water; so that, supposing 
the bottle at the commenceme..t of the experiment to have been 
exactly filled, half with water and half with gas—after complete 
agitation the barcmetric pressure within the boitle will have fallen 
to 15 in. of mercury. This law of absorption is persistent at all 
pressures, so that, by increasing the density of the gas, the quantity 
absorbed by the water will be increased in an equal ratio, and so 
long as the water is retained under the pressure due to the density, 
so long will it hold the gas in solution, but whenever it is released 
from the pres.ure the gas will escape from it with effervescence, a 
familiar exau ple of which is that of a bottle of soda-water when 
the cork is wit..driwn. 

It will now (e apparent that if water, holding in solution the 
necessary quantity of carbonic acid gas, could be used to incorpo 
rate with tlour, &c., in the preparation of dough, without any of the gas 
being allowed to escape from it until after the paste is tully formed, 
but then allowed to escape, it would cause the formation of the 
necessary minute bubbles of gas, which would distend the dough 
into a perfect sponge, even more perfect than that which is obtained 
by fermentation, since every atom of water would yield its atums of 
gas, not only between the particles of starch and their gluten coat, 
but also within the substance of the coat itself, rendering that porous. 

Now, since the water will retain the gas in solution so long as it 
remaius in an atmosphere of the necessary density, it is evident 
that, if the materials of which the dough is to be tormed can be 
brought togetuer in a closed apparatus in an atmosphere superior in 
density to that at which the water has been saiurated, and then 
thoroughly incorporated, the gas will remain in the water during the 
incorporation, and until such a time as the dough is released trom 
the pressure, but that directly it is released from the pressure due 
to such density, the gas will escape from the water, and in so doing 
will distend the dough into a perfect spongy mass. This, then, is 
the new process of bread-making. 

1 do not propose here to enter into the details of the mechanical 
arrangements which are necessary to reduce such a process to one 
sutliciently simple and practically workable, so that it may be 
carried on by journeymen of ordinary intelligence. But 1 may 
state, that so successfully has this been accomplished, that it is found 
there are few workmen who, having given their hearty attention 
during a week’s instruction and observation of the working of the 
apparatus, are not competent to take the whole charge of the 
process. The baking of the bread, like the baking of any bread, of 
course requires the management of a man who has the necessary 
judgment and knowledge tor the task. 

ihe apparatus essentially consists of a gas holder and a generator, 
similar im construction and principle to, but larger in size than, what 
are used by the makers of aérated waters; of pumps, suitable for 
pumping elastic tuids, and of a mixing vessel, and a water vessel in 
connection, both made so that they can be tightly closed to sustain 
an internal pressure of from 100 lb. to 200 Ib. on the square inch. 
fhe mixing vessel is supplied with flour through a shoot, passing 
from the tloor above, and the water vessel with water, through a 
pipe from a cistern at the top of the building. 

The mixer is capabie of being closed perfectly tight and opened, 
by means of a proper mechanical contrivance with the greatest 
ility by one man in a few seconds. 

{he order of working and the time required for making a sack of 
dour of 250 Ib. into dough is as follows :— 





Opening lid of mixer and fitting within the neck the end of 
vf flour shoot, aud turming water-cock to fill water vessel .. 
Lassing trom top of machine to fluor above, and shooting down 
asuckotflouur .. .. . . 
tcturuihg, closing water-cock, 


1 minute 


removing end of shoot, and 


vl 





nee je, ee a ee ae ee ee ee 2 ” 

Withdrawing atuospheric air from mixer .. .. 2. «2 ee 3 , 

Pumplug gas through water into mixer, &. oe « « « @ 9 

Mixing .. oe Se es: ee ES Se Oe, oo ve te «eo ele ” 
a a a ee -» 26 minutes. 


At the end of which time the dough is ready to be drawn into 
loaves from a nozzle or mouth, through which it is forced by the 
pressure within the mixer, and, as it expands or rises in the act of 
leaving the mouth, it is ready to be baked immediately. One boy 
is capable of drawing the dough from one sack of tour into loaves 
in fifteen miuuies, as fast as they can be weighed and placed in the 
oven. 

Thus, in the short space of twenty-six minutes, which is subject 
to no variation, the baker can always rely upou having his duugh 
ready for the oven, and this with a certainty (when the labour is 


| well organised) which is nearly mathematical. 


Hence this process at once removes all the obstacles which have 
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hitherto rendered a perfect system of machine bread manufacture an 
impossibility, which obstacles I will definitely state as follows :— 

1. The length of time (from eight to twelve hours) required by 
the process of fermentation to prepare dough for the oven, and the 
great space required for storing the masses of dough whilst under- 
going the process. . sds _ 

2, The uncertainty of its results, and the many vicissitudes arising 
from susceptibility to delicate influences 

3. The degradation or spoiling of the flour produced by fermenta- 
tion, which is equal to a money value of three to six shillings per 
sack. 

4. The necessity for the use of alum with poor flours, and the 
temptation to use it with all. - 

Jn comparison with the above, the new process shows the follow- 

a 
7" 1. It reduces the time necessary for the preparation of the dough 
from eight to twelve hours to less than thirty minutes, and requires 
no space whatever for the storeage or keeping of dough larger than 
the mixers themselves. 

2. The results are absolutely certain and uniform. 

3. No spoiling or degradation of flour taking place, the quality of 
the bread produced is equal to that made by the old process from a 
flour three to six shillings per sack dearer. 

4, As no change in the tlour takes place, against the evils of which 
alum has hitherio been used, tere is no gain whatever by the use 
of alum. Indeed, alum is absolutely prejudicial, by destroying the 
cohesive properties of the gluten. Even flour which is made from 
wheat harvested in bad weather makes a most delicious bread with- 
out any addition of alum. 





TRAFFIC RETURNS. 


Week This 
ending Week. 
Belfast and Ballymena .. .. «- April23 = 1,407 
Birkenhead, Lancashire, & Cheshire ,, 29 = 2,00 


Bristol and Exeter .. «2 .. es 
Caledonian ee 
Cornwall es ee 
Cork and Bandon a. a, ce 
Co:k, Blackrock, and Passage 
Deeside .. «+ «oe c+ ee oe 
Dubiiu and Belfast Junction .. .. 
Dundee, Perth, and Aber, Junction 
Dundalk and Enniskillen.. ..  .. 
Dublin and Drogheda 
Dublin & Wicklow & Dub. 
East Anglian “ee ae 
Eastirn Counties and East Union.. 
kdinburgh & Glasgow & 8. Dunter. 
Edinburgh, Perth, and Dundee... 
Glasgow and South-Western .. 
Great North of Scotland .. 
Great Northern oo ee oe 
Great Soutuern and Western.. .. 
Great Westerm .. .- «ce co ov 
Shrewsbury and Birmingham .,. 
Shrewsbury and Chester .. .. 
Lancaster and Carlisle .. 4. .. 
Lancashire and Yorsshire -. o 
Lianelily Railway and Dockyard .. 
Louden and Blackwall...) .. 
Loudon, Brighton, and South Coast 
Loudon and North-Western .. 
Loudon and South-Western .. 
London, ‘Tilbury and Southend 
Mauchester, Sheffield, aud Lincoln, 
Manchester, 8S. June., & Altriugham 
Maryportand Carlisle .. .  .. 
Midiand.. << oe oe <a 
Midiand Great Western .. .. .. 
Newcastle and Carlisie .. .. 
North British 4. co ce ov 
North-Kastern a a 
Newport, Abergavenny & Hereford 
North statiordsiire Rail. and Canal 
Oxtord, Worcester, and Wolver. .. 
St. Helen's C. and Railway 
Shrewsbury and Hereford... 
Scottish Central... -. .. .. «. 
Scot. North-Eastern (late Aberdeen) 
South Devon .. «2 cs ce oo 
South Eastern .. .. .. 
South York and River Dun. 
South Wales.. .. .. .. 
Taft Vale o- 66 2 oo ee @ 
eee ge sis om Oh ae 
Vale of Neath . »: oe 
Waterford and Kilkenny... .. .. 
Waterford and Limerick .. 


& Kingtn. 









West Hartlepool H. and Railway .. 4 3,005 3,4 
Whitehaven and Furness... .. .. 4, _ 903 
Whitehaven Junction “Oo w- -m — bz1 
COLONIAL AND FOREIGN 

Buffalo and Lake Huron.. .. .. Apr. 13 1,148 840 161 161 
Dutch Rhenish .. .. .. .. .. 5, 28 _ _ 10919 
Eastern of France (late P. and$.).. ,, 14 oe nw 
Grand Trunk of Canada — oe - © 

Great Luxembourg .. .. .. .. » 2 

Great Western of Canada.. oo =p 8 

Northern oi France .. .. .. .. ,, 14 

Orieans, Bordeaux and Branches... ,, 14 

Paris, Lyons and Mediterranean .. - oe 

Sambre and Meuse .. .. .. 2. 4, 27 

Western and North-Western .. 14 


West Flanders .. ..) .. 
Demerara, fortnight ending 








_ Tue Great Eastern.—It is reported that the Government have 
signitied their willingness to negotiate for the Great Eastern to take 
out the telegraph cable about to be laid between Singapore and 
Rangoon—an opportunity which it is presumed the directors will 
be glad to seize on any reasonable terms. 


APPARATUS FoR TESTING THE PuLse.—The investigation of the 
rapidity, power, and cadence of the pulse has always been a matter 
of great importance to the medical profession, and various ingenious 
devices have at times been resorted to in order to obtain diagrams 
representing its motion. The latest sphymograph was that invented 
by Vierordt, consisting of a horizontal lever, one extremity of which 
Tests on the artery, while the other, provided with a style, describes 
lines on a blackened paper, laid round a turning cylinder. But this 
contrivance has various defects; it is long and heavy, is regulated 
by a counterpoise, and moreover, has a kind of parallelogram, like 
that invented by Watt for the steam engine, in order to correct the 
circular are described by the lever, and render the rise and descent 
of the style as vertical as possible; and, lastly, Vierordt produces 
the necessary pressure on the artery by means of an additional 
weight. ‘Ihus constituted, the sphymograph can only count the 
pulsations, but it is not calculated to show the state of the circula- 
tion in a particular subject, since the artery cannot impress an 
instantaneous motion on the lever, and the apparatus oscillates 
with the slowness and isochronism of a pair of heavily laden sca es. 

t is, moreover, large, and not easily applicable in practice. Dr. 
Marey has just communicated to the Academy of Sciences certain 
improvements in this apparatus, calculated to remove the above 
inconveniences. His lever is extremely light. and instead of an 
additional weight, he rroduces the pressure on the artery by means 
of a spring, which communicates motion to the lever, at such a 
point as to render the curves described very ample. ‘The apparatus 
is xed to kind of bracelet, which is attached to the arm, and the 
lines described by the style are received, not on a cylinder, but on a 
smoked brass plate, which is made to move uniformly in a groove. 
By means of this apparatus Dr. Marey has been enawied to ascertain 
paper important law, viz x that the palpitation of the heart, 

#e measure of its force, being given equal, the {re quency of the 
pulse is in the inverse ratio of the tension of the artery.— Galignani. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


THE general meeting of this institution was held on Wednesday, 
the 25th ult, at the house of the institution, Newhall-street, 
Birmingham, John Fernie, Esq., in the chair. 

The secretary (Mr. W. P. Marshall) read the minutes of the pre- 
vious meeti: g. and several new members were elected. 

The first paper read was * On some Hot Blast Stoves working at 
a temperature of 1,300 ceg. Fah.,” by Mr. Edward A. Cowper, of 
| London. The author referred to the general conditions under which 
all hot Dlast stoves hitherto made have been worked, and to the 
more recent and best constructions; and showed that under no 
ci cumstances are they capable of abstracting nearly all the heat of 
the fuel used to heat them, whether it be coal or the waste gas from 
the top of the blast furnace. The new stoves are constructed on an 
entirely different plan from the present; the cold blast is heated by 
being passed amongst a large quantity of fire-bricks, which have 
been previously heated by passing the heat from the fire in the 
opposite direction. This arrangement is called a “ regenerator” for 
heat, and is on the same principle in this respect as Mr. Siemens’ 
regentrative furnace for puddling and heating iron and steel, &c., 
being modified to suit the circumstances of the hot blast stoves. 
The whole of the stove is enclosed in an air-tight casing or skin of 
wrought-iron to keep the blast in, whilst the fire-brick lining of the 
casing withstands the heat. It is found by experience of the work- 
ing of a pair of these hot blast stoves, which have been in regular 
work for more than two months at Messrs. Cochrane's Lronworks, 
Middlesborough, that they can be conveniently worked for two 
hours before reversing the currents of cold blast and heat through 
them; and the variation in temperature of blast during the two 
hours is only about 1/0 deg. or 150 deg. The economy of tuel is 
| very great; for instead of the heat passing away to the chinmey at 
| 1,200 deg. or 1,300 deg., it does not escape until lowered to 150 dex. 
| or 250 deg., only about the temperature of boiling water; so that 
| practically the whole of the heat given out by the fuel is absorbed 
| in the stoves and made use of for heating the blast. The blast is 
! delivered from the stoves at 1,500 deg., the muzzles of the blast 

pipes being red-hot by daylight; a much higher temperature has 
| been obtained as au experiment; and it is contemplated to use 

the blast eventually considerably above 1,300 deg. The waste 
gas from the top of the blast furnace, which is undoubtedly 
the cheapest fuel that can be used, is admirably adapted 
for the purpose of heating the stoves, and can be used with the 
greatest advantage, as it costs nothing in itself. Stoves of this 
description, to be heated by the waste gas, are now being erected at 
some large works in the north of England, those already at work 
j are heated by coal tires. The action of the mass of tire-bricks in 
tue regenerator caures a complete stratitication of the heat which it 
| receives, so that there is every gradation of temperature in the re- 
generator from 150 deg. up to a full red heat; and although one 
end is always hot and the other always cool, there is alternately a 
greater length of hot part and again a greater length of cool part, 
| according as the regemrator has just been heated by the tire or 
cooled by the passage of the blast for some hours. ‘Thus the blast is 
heated gradually in the regenerator by coming in contact suc- 
cessively with ditlerent courses «f tire-brick, each one of which is 
hotter than the preceding; so that the blast always comes away 
| from the stove at a very high temperature. By these means the 
blast can be raised to the highest temperature that the most re 
| jractory material can stand, and at the same time this can be done 
with the greatest possi»le economy, all the heat being abstracted 
from the products of combustion before they are allowed to escape 
into the chimney. It was mentioned that by the use of these stoves 
it would be practicable to reduce the quantity of coke required in 
the blast furnace to such an extent as to eflect a saving ot several 
shillings per ton of iron made. A working model of the stove was 
shown, heated by gas, and the blast obtained through it was heated 
sutliciently tu melt lead, while the heat in the chimney was so low 
that the hand could be held in it, the chimney itself being made of 
paper. 

The next paper was “On Giffard’s Injector for Feeding Steam 
Boilers,” by Mr. John Robinson, of Manchester, the discussion of 
which was continued from the previous meeting. By this injector 
a supply of feed-water is forced into the boiler by means of a jet of 
steam taken from the same boiler, which passing through a water 
chamber carries the water along with it, the steam itself becoming 
condensed by the water during the operation, producing a jet of 
water which enters with great velocity the mouth of a pipe leading 
into the water space of the boiler, and the force is sufticient to carry 
it into the boiler in a continuous stream. ‘The particulars were 
| given of further experiments made to ascertain the rise of tempera~ 
| ture produced in the feed-water by its passage through the injector, 
| from which it appears that the rise of temperature is nearly uniform 
| for various pressures of steam in the boiler, amounting to about 

79 deg. or 8U deg. Fah. The results of experiments were also given 
| upon the range within which the quantity of water delivered by the 
injector can be increased or diminished, to suit the rate of evapora- 
tion of water in the boiler, by adjusting the areas of opening tor the 
steam and for the feed-water; and it has also been found that less 
reduction of steam pressure in the boiler is produced when fed by 
an injector than when the same quantity of water is delivered into 
it by a pump. The injector is now being extensively adopted for 
various classes of boilers, both in this country and on the continent. 

The last paper read was, “ On Pinel’s Magnetic Water Gauge for 
Steam Boilers,” by Mr. George Piggott, of Birmingham. In this 
| gauge, which is the invention of M. Pinel, of Rouen, the height of 
| water in the boiler is indicated by a rod attached to the float on the 
| surface of the water, which passes up freely through an upright 
pipe fixed on the top of the boiler, carrying at the upper end a 
strong horse-shoe magnet, the attraction of which holds an iron 
needle on the outside of the pipe, and thus shows the water-level, 
the needle rising and falling with any tluctuation in the height of 
water in the boiler. ‘The tloat-rod passes loosely through a guide 
without any puching, so that ali friction is done away with; and 
| the magnet is kept up to the face of the gauge by a light spring. 
| Iu case of the water-level falling below the intended limit, a stud 
on the float-rod opens a small whistle which gives notice of the 
deticieacy of water. A large number of these gavges have now 
been at work for several years in France, and have required no 
attention or repairs since first put up; they have also been at work 
in this country for some months, aud a specimen of the gauge was 
shown. 

The meeting then terminated. The next Annual Provincial 
Meeting of the Institution will be held in Birmingham in the begin- 
hing of August next. 











Tue Pirrseurc (U.S.) Iron Disrricr.—Mr. Moorhead, who 


and specine duties, said:—* The Pittsbur. district contains twenty- 


rolled and bar-iron, sheei-iron, nails, &c. 


atined, give tie produciion thus:—3,2i2 tons boiler iron, 67,100 
tons bar-iron, 5,600 tons sheet-iron, and 20,000 tons nails. 
In couverting the pig-metal and blooms into bar-iron, nails, 
&c., (he humber of men emp.oved amount to annually 
3 lous pig-iron, equal to the an.iual labour of 
¢ tons bloums o+ 8 «8 


(Obs scrap iro 


le 








4,95 
6,157.515 bushels coal 
113,.00 bushels coke 
2,040 Lous breciay .. 
2 0.5,0U0 tons tire-brick 





9,255 Lons ore 


Total number ., 14,014 
Here you have more than 14,000 men employed in the production of 
bar aud rolled ivon, and the ditierent items consumed by the rolling 
mills in one Congressional district.” 





NOTES AND MEMORANDA. 


Orprxary bricks will absorb about one-ninth of their weight of 
water. 

Tue “ bore” at the mouth of the river Amazon is said to mount 
100 ft. high, 

Tue cost of sinking shafts in the hardest rock is sometimes £60 
| per fathom. 
| Dunrry is named from Damietta, a town in Egypt celebrated for 
its manufacture, 

Tue rails of street railways as laid down in the American cities, 
weigh 75 1b, per yard, 

A weicnr of 2 1b. per square inch of the lifting area of large 
pump: valves is found to give good results. 

Upon street railways a pair of horses can draw 100 passengers 
with ease, at from six to eight miles an hour. 

Tue pumping-engine at the Southwark and Vauxhall Waterworks, 
Battersea, has a 112 in. cylinder and a 9 ft. stroke. 

Tue friction of the best Cornish pumping engines has been found 
to be equal to one-tenth of the power transmitted. 

One pound of coal expended in the best pumping engines, gives 
as much useful effect as a horse working for § of an hour. 

In turning Krupp’s cast-steel tyres, the lathe requires to be driven 
at about one-half the speed at which ordinary iron tyres are turned, 

An 11-ft. stroke is made, in many large pumping engines on the 
Cornish plan, in 1} seconds, the speed of piston being thus 528 ft. per 
minute. 

Tue top of the great metropolitan northern low-level sewer will 
be carried only 9 in. below the level of the rails of the North London 
Railway. 

Tue Victoria pumping-engine at Lea bridge has a 100 in. cylinder 
and 11 ft. stroke. The pump plunger, 50 in. in diameter, is loaded 





represents Pittsburg in Congress, in a speech in favour of provection | 


with a weight of 45 tons. 

Tue steam-hammer, the head being attached, as in Nasmyth’s 
hammer, to the piston-rod of the steaum cy iu cer, was described in 
Watt's patent of 28th April, 1784. 

A very simple process for makin s “ puddle! steel,” was patented 
20th December, 1771, by James Go. alver, of Gu ldford, Surrey. The 
specitication is numbered, under th»: old law, 1000 (price 3d.). 

100 gallons or 1,000 1b, of water are used in the manufacture of 
1 1b. of paper. In making 5 tous of paper daily as much water is 
used as would give a daily supply of 20 gallons to a population of 
56,000. 

In quick-working pumping engines, the pump-plungers are so 
suddeuly lifted that a momentary vacuum of 12 Ib. per square inch 
is often made in the pump before the water has time to follow the 
plunger. 

SLack or coal-dust has the same heating power as the coal from 
which it is collected. It should be mixed with one-fourth its own 
weight of water, and should not be stirred after being placed on the 
fire-bars. 

Armosrneric condensers, “formed of thin plates or pipes of 
metal, having their outsides exposed to the wind, or to an artificial 
current of air produced by a pair of bellows,” were described in 
Watt's patent of 1784. 

Hicu water on the Thames at London Bridge takes place at the 
moment when it is low water at the mouth of the river, the surface 
of the water at London being 40 tt. above its level at the German 
Ocean at the same time. 

Exicsson’s patent for the caloric or hot-air engine, inc!uding the 
wire cloth “regenerators,” was taken out twenty-seven years ago, 
or on April 4th, 1833. The number of his specitcation, under the 
old law, is 6409 (price 1s. 2d.) 

Tne seventh division of James Watt’s patent of 28th April, 1784, 
describes a steam carriage intended probably for common roads. 
‘The boiler was to be of wood strongly hooped to prevent bursting, 
and having an internal metal vessel containing the tire. 

In the Adirondack mountains, U.S., a considerable stream falls 
over an iron dam—a ledge of ore containing 50 per cent, of iron, A 
company of English capitalists are understood to have undertaken 
the construction of extensive ironworks at the Adirondack mines. 

James Warr patented, in 1782, means for working steam expan- 
sively, and his specitication, No. 1521 (price 1s, 3d.), shows a care- 
fully drawn expansion curve, in which, at every point of the stroke, 
the pressure is assumed to be in inverse ratio to the space occupied 
by a given weight of steam. 

Tne sixth clause of Watt's original specification of his steam 
engine reads as follows :—* | intend in some cases to apply a degree 
of cold not capable of reducing the steam to water, but of contract- 
ing it considerably, so that the engines shall be worked by the alter. 
nate contraction and expansion of the steam.” 

In Neilson’s hot-blast patent, of 11th September, 1528, no tem- 
perature of the blast is specitied beyond that “ it is better that the 
temperature be kept to a red heat or nearly so.” Mr. Cowper has 
recently read a paper before the Institution of Mechanical Engineers 
| upon some furnaces working with a blast heated to 1,300 deg. 
Watt's original steam engine patent (specitication No. 913, old 
| law, price 3d.), was dated Oth January, 1769. It contained no 
drawings of his engives. On the 22nd May, 1775, this patent was 
extended to 22nd May, 1800, and it was also so enlarged as to pro- 
tect Watt's invention in Scotland, for which the original patent did 
not provide. 

Mr. Hawkestey's rule for estimating the friction of water in 
straight pipes is as follows:—The horse power required to overcome 
the friction will be the quotient obtained by dividing the product of 
the quantity delivered in gallons per second into the length of the 
pipe in inches, by 140 times the tifth power of the diameter of the 
pipe in inches. 

A “ cup surface boiler,” with an ingenious provision for securing 
the circulation of the water in the cups, was patented by Jacob 
Perkins in July, 1831. ‘The cups were applied, as was stated, for the 
purpose of increasing the heating surface. ‘the London and South- 
Western Kailway Company has been recently sued for an infringe- 
ment of a * cup surface boiler” patent. 

PRoressor MOsELY states that the strength of a beam, firmly 
fastened at the ends, is three times greater than that of a Leam of 
which the ends are loosely supported. Mr. Herman liaupt, an 
author of considerable repute on bridges, states ‘lat the difference 
| is as 2 to 1 in favour of the tixed beam. Professur Barton states 
that the difference is as 3 to 2 only. 


Tue application of two marine engines placed at or nearly at 
| right angles to each other, and working together upon a single 








live roliing-mills, which produce annually about 100,000 tons ‘of | crank, was patented in June, 1822, by Mare Loambard Bruuel, A 
in Lesley’s work he | “ marine governor,” with four balls, connected so as not to gravitate 
places the product «at 91 3u2 tons; other statistics, that 1 have ex- | in any direction—a spiral spring being employed * as a substitute 


for gravitation ’’—was described in the same patent. 

Iv has been determined, by the fullest experience on the North 
London and other lines of railway, that rails are perfectly supported 
when bolted between two narrow side timbers—scantling of 4 in. by 
5 in.—and allowed to re-t, with the timbers, directly upon tie 
ballast. ‘Limbers now in use, in this way, have outworu two sets of 
raiis, the third set, now in use, being heid perfectly fast, whilst the 
whole ling, thus constructed, is in an admirable condition. 

A waren tube-boiler, through which an artiucial circulation of 
water was inaintained by meaus of a pump, was tried, last year, at 
Messrs. Hawthorn’s works at Newcastle. The boiler was worked 
night and day for 14 days, under a pressure of 8U lb. per square 
inch, and with water containing ,° or 15 per cent. of salt. At the 
end of the trial the lower tubes were found to be incrustea 
only yy in. thick, whilst in the upper tubes hardly any scale was 





perceptible. 
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IMPROPERLY BALANCED GEARING, RAILWAY 
AND OTHER WHEELS. 

Tne following practical communication appears in the last number 

ol the Journal of the Society of Arts :— 

Although the importance of this subject is well known to most 
engineers and machinists, it has not obtained, generally, that close 
attention it demands. 

We frequently observe in workshops, factories, and mills, where 
machinery is in operation, that the floors, the walls, and even the 
ground in the neighbourhood is in a state of constant vibration, 
causing an unpleasant sensation and a reasonable fear of danger. 

Now, the pri: cipal cause of such results arises from the inaccurate 
balancing of the drums, pulleys, and gearing, as the following fact 
wiil illustrate: — 

Belonging to one of the largest machine works in England there 
was a large shed, in which was a circular saw, driven by a pulley 
on a counter shaft affixed to the roof beam; this shaft was driven 
about 600 revolutions per minute, and the pulley was 30 in. in dia- 
meter; it caused the beam and roof to vibrate exceedingly, to 
prevent which the proprietors secured large upright and spur 
timbers to the beam and to the stonework on the ground; when 
the shaft was put in motion the vibration was as great as ever, and 
shook the ground all about so that draughtsmen and clerks in a 
building on the other side of the street complained of its interference 
with their operations. The foreman of the works mentioned these 
fact» to me, and | informed him (as. perhaps, many others might 





have dove) that the pulley was not balanced; * but,” said the 
fore an, “it is beautifully turned and polished, and runs as true as | 
a bair.” “It matters not,” said I, ‘it is not balanced.” I then | 
showed him how to test it, by an operation requiring only a few | 
minutes, and he found that the pulley was 24 Ib, out of balance ; it | 
was then adjusted and perfectiy poised, and again set in motion. | 
The result was most satisfactory ; it worked without any per- | 
ceptible vibration, and, as was remarked, as quietly as a lever | 
watch; they removed the wooden props and spars; there was no | 
vibration in the roof, nor any more complaints from the counting- | 
house. 

it thus appears that the small weight of 2} lb. uncounterpoised, | 
and revolving at a velocity of 4,000 ft. or 5,000 ft. per minute, is 
suflicient to exert the marvellous force described; and when we con- 
sider that there may be hundreds of wheels, pulleys, &c., similarly 
poised in mills or workshops, we can account for much of the 
vibration. 

‘The proprietors of the works referred to were as fully alive to the 
importance of balancing as are most of their compeers, but atten- 
tion is not sufliciently directed to pulleys and wheels, which are 
seldom tested after being made or finished, and the method adopted, 
even for parts of machines, such as fans, glazers, saws, beaters, 
card-cylinders, &c., is very crude, tedious, and often inaccurate. 

It is true, the heavy gearing and spur-wheels seldom attain a 
high velocity, but as momentum is the compound of weight multi- 
plied by velocity, and in heavy gearing, such as wheels of 1 ton 
weight, the inaccuracy of balance may amount to 50 Ib. or more | 
(no attempt being now made to test them), it follows that, in such | 
a case, & wheel making 100 revolutions, and being 50 1b. out of | 
balance, will cause as much vibration as one making 1,000 revo- | 
lutions and being 5 Ib. out, at a similar distance from the centre. 

Some engines, lathes, and tools work steadily, whilst others, by | 
the same maker, trom the same patterns, and in every respect, | 
except one, exactly similar, are quite unsteady, although bolted 
down to extra stonework, neither the engineer nor machinist at all | 
divining the real cause of the difference. | 

{t is evident that a great amount of vibration is caused by the | 
inaccurate balancing of rotating bodies, causing immense wear and | 
tear, shaking brick, wood and ironwork, bolts, and other fastenings, 
with loss of power, great expense, danger, and sometimes loss of life. | 

But the most important of all, perhaps, is that of railway wheels; | 
and 1 am informed that engineers are perfectly cognizant of the 
fact; and I am aware that a paper was read upon the subject, about | 
ten years ago, before the Society of Arts; but the fact is, that 
although great attention is paid to construct the wheels so as to 
ensure accuracy, they are never tested in any manner whatever 
after they are fixed to the axles, to prove that they are accurately 
balanced or poised. 

‘The whcels made entirely of wrought-iron are now brought to 
great regularity by the machinery employed in their manufacture ; 
and although more expensive than those made partially of cast-iron, 
it is stated that they are more economical. It is a question whether 
that economy is not due to the fact that the machine-made wrought- 
iron wheels are almost perfectly poised or balanced, and whether, if | 
the other and cheaper kind of wheel were equally well balanced, 
they would not last as long. 

Through the courtesy of the engineers, facilities were kindly | 
aflorded a few weeks ago for testing, by my method, several of the 
wheels belonging to a railway company. The first pair we tried 
had cast-iron bosses, and I found they were 9} Ib. out of balance; | 
another pair were 1} lb, out. Both these had been recently working | 
under passenger carriages. We tested some new or unused ones, | 
constructed entirely of wrought-iron, and they were astonishingly 
correct, being only 8 oz. out of balance, although weighing 15 ewt. 
I tested one pair of carrier wheels of a locomotive, which had been | 
just new tyred; they weighed 25 cwt., entirely of wrought-iron, | 
and were only 1 1b. wrong. The apparatus for testing was fitted | 
up temporarily, but was sufliciently accurate so to test these heavy 
whicels as that an ounce weight turned them either way after being | 
balanced. 

‘There is nodoubt that there are hundreds of thousands of wheels 
now working on railways which are exceedingly out of balance; 
every one must have experienced the oscillation, both lateral and to 
and tro, in travelling on a railway ; of course much may be ascribed 
to the cails, and much to the bad working of the engine, but a great 
deal is caused by the wheels of the carriages; and when we consider 
tie resuls before alluded to, of 241b. at a velocity of 4,000 ft. or 
5,000 fi. per minute, what must be the effect 0: a carriage of 94 1b. 
going at a speed of 2,000 ft. or 3,000 ft., or as in express trains, of 
5,000 ft. per minute! 

it will be readily imagined that where there is a constart working 
of the buiers and springs, there is a constant wear and tear, and the 
bolts, screws, and joints must rapidly become loose, for, although 
constructed of enormous strength, nothing can withstand the 
separating force of vibration; there is also alarge amount of needless 
wear and tear upon the rails and permanent-way, as well as great 
injur. to goods caused by the oscillation, also a wasteful expenditure 
0: power, so that altogether itis probable millions of movey are by 
these meaus lost to the railway companies every year; and lastly, 
bul a most important pvint, causing uneasiness, danger, accident, 
and sometimes loss of life to passengers. Lf the wheels of the engine 
and carriages be properly balanced, and the rails in good order, there 
would be very little more oscillation at forty miles per hour than 
there is at ten; and, by means of a very simple contrivance and 
tritling expenditure, any wheel may be tested and adjusted to a 
perfect balance. 











Lurte Triacs at Hytne.—The council of the National Rifle 
Association having invited all the rifle makers in England to a com- 
p:tition of small bores at Hythe on the Ist of May, the invitation 
was responded to by Mr. Whitworth, and by a deputation of Bir- 
mingham guumakers, who sent ten rides, representing the best that 
could be turned out by the trade, in the hope that some one of the 
ten might be found superior to the Whitworth. The programme of 
the tials was drawn up on Tuesday, and on the following day, in 
spite of the wind, which was blowing a complete gale, the trials 
were proceeded with. The United Gunmakers insisted that all the 
shooting should be from the machine-rest, at 800 yards from the 
target. The superiority of the Whitworth ritle was manifest from 
the urst, and the United Gunmakers, after trying two of their best 
ritles, found it hopeless to continue the contest, and withdrew their 
rifles from further competition. The mean deviation of forty shots 


{ constructed and combined according to this invention. 





of the Whitworth ritles was 21-36 inches; of forty shots of the gun- 
makers’ rifles 70°80 inches, at 800 yards. 
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HERETOFORE, steam hammers have commonly been made what is | 


called single-acting, that is to say, when the hammer has been 
lifted by the pressure of steam admitted under the piston, it is 
allowed to fall again by its own weight. They are also made what 
is called double-acting, that is to say, when the hammer has been 
lifted by the pressure of steam admitted under the piston, it is forced 
down again also by the pressure of steam admitted over the piston 
and acting in conjunction with the weight of the hammer. This 
arrangement, however, requires complicated gearing, and is in other 
respects objectionable. ‘The present invention, by Thomas Robinson, 
of St. Helens, consists in applying the pressure of steam or com- 
pressed air or other fluid constantly to the upper surface of the 


| piston, so as at all times to tend to force the hammer downwards, 
| and the hammer is then lifted either by employing steam of higher 


pressure under the piston, or by allowing steam of the same 
pressure to act on a larger area of piston surface. 

This arrangement allows of gearing being employed as simple in 
construction as that used in single-action hammers, and it also 
allows of the hammers being readily rendered single-acting by 
cutting off the steam or compressed air or other fluid from the top 
of the piston. 

Fig. 1 is a side elevation, partly in section, of a steam hammer 
Fig. 2 shows 


a front view thereof; and Fig. 3 a plan. A, A, is the framing; B is | 
an outer vessel or cylinder, within which the steam cylinder C is | 


fixed. The cylinder or vessel B receives a constant supply of steam 
from the steam boiler, and there is a free communication from the 


vessel or cylinder B for the steam to pass into the cylinder C above | 


the piston therein. 
cylinder or vessel B, which, as_ before stated, is constantly supplied 
with steam; E is the steam valve-box; F is the steam-pipe; G is 
the steam-valve, the lower part of which is titted with elastic metal 
rings, and is larger in diameter than the stalk or upper part which 
works through a stufling-box, by which stutting-box the steam is 
prevented escaping into the outer atmosphere. ‘The extra size or 
diameter is to alow of the steam when such enlarged part is pressed 
down beyond the passage s to flow in under the piston so as to lift it 
and the hummer, the steam being at a greater pressure than what it 
is within the external cylinder or vessel B ; this it is evident may 
be accomplished either by using separate boilers or by allowing the 
steam admitted from the one boiler into the vessel B to expand to 
the extent of difference of pressure desired. H_ is the exhaust-pipe, 
communicating with the steam cylinder C below the piston; I is 
the lever for working the valve G, which is connected with hand- 


used. When the lever M is not pressed down, the steam from the 
boiler depresses the valve G and raises the piston in the steam 
cylinder C. The cranked lever N is by the rod P connected with 
the steam valve. © is the tup which carries the hammer, and is 
guided as is shown between the uprights of the framing; Q is an 
inclined plate, which is attached by several bolts to the tup. All the 
upper holes through this plate are slotted, as shown, and a spring R 
constantly presses it forward; as the tup rises the incline on the 
plate acts on the roller at the cranked end of the lever N, and closes 
the steam-valve, and thus prevents the tup rising too high. 


Raitway Extension ty New Sout WAvEs.—A party of gentle- 
men, consisting of Captain Martindale, R.E. (Commissioner for 
Railways), Mr. Whitton (kngineer-in-Chief for Railways), Mr. 
Barton (Assistant Engineer in charge of trial surveys), and Sergeant 
Quodling, who has had charge of the party of Royal Engineers upon 
that work, have recently returned from a visit of inspection of the 
ee sen line for the extension of the Great Western Railway to 

athurst through the valley of the Grose. The length of the pro- 

line from the contluence of the Grose with the Nepean, about 
our miles from Richmond, to the head of the Darling Causeway, 
about six miles from Hartley, is forty-two miles. Richmond is 


D is a safety-valve on the upper part of the | 


TSS 


about twenty-four miles beyond Paramatta, and, prior to the forma- 
tion of a railway along the Grose valley, Richmond will have to be 
connected with Sydney by a line which will probably strike off from 
the Penrith line near the point where it crosses the Blacktown 
road. ‘The survey of the Grose valley line is all but com- 
pleted, and the sections are prepared. Along the whole dis- 
tance a track has been formed with great skill and labour 
by the men of the Royal Engineers. It was stated to be 
the opinion of the above gentlemen, from their observations 
of the country, that a railway along the valley was _practi- 
cable, that the gradients would be easy, and that the cost 
of a line, considering the natural difficulties presented, would 
be moderate. The scenery of the mountains and ravines was 
stated to be magnificent, and picturesque in the extreme. 
The credit of discovering the line belongs to Mr. Barton; the 
arduous character of the survey is only to be comprehended by a 
personal inspection of the valley. The Minister for Lands subse- 
quently has stated in the Assembly that the above officers considered 
some further surveys necessary before finally deciding whether it 
would be desirable to take a line up the Grose valley or not, as, al- 
though a favourable line could be obtained throughout the greater 
part of the valley on the Grose, difficulties existed which might 
render it unadvisable to carry the railway to Bathurst throughout 
that valley.—Sydney Morning Herald. [If those of our readers who 
feel any interest in this matter will take the trouble to refer to the 
excellent work on ‘* New South Wales,” published some years since 


| by Sir T. F. Mitchell, they will find an ably executed illustration of 


the wild scenery of the Grose valley, and will be all the better able 
to appreciate the difficulties to which reference is made by our Sydney 
contemporary. | 

Rurys or Roman Lonpoy.—In digging the foundation of St. 
Martin’s Church, at Ludgate, in digging for Goldsmiths’ Hall, in 
digging for the new Royal Exchange, wherever the digging may be 
within Roman bounds, when it is deep enough discoveries are made. 
Under the Royal Exchange there was found what proved to be a 
gravel-pit which had been used as a common dusthole by the Roman 
citizens. When the Excise-oflice was pulled down, six years ago, 
between Bishopsgate-street and Broad-street, a beautitul mosaic 
pavement was discovered; Europa, in the middle of it, had been 
sitting under ground for at least sixteen centuries upon her Bull. In 
the same neighbourhood, a drain sunk in a cellar disclosed part of 


| another pavement that may have belonged to another room in the 


same villa. In preparing the site for the Hall of Commerce in 


D th , 1 | WI | Threadneedle-street, more pavements were found of Roman planning, 
lever M, as is shown; K is the reducing valve for admitting steam | 
into the outer vessel or cylinder B, when only one steam boiler is | 


under medieval fragments of the walls of the old hospital of St. 
Anthony. Between that part of Threadneedle-street and Cornhill, 
wherever the ground is tapped, remains of handsome old Roman 
surburban villas seem to lie. From one hole made in this part of 
town there was fished up a female head, life-sized, of coloured 
stones and glass. The handsomest of the tesselated pavements that 
have yet been found lay buried 9 ft. under the tlagstones before the 
India-house in Leadenhall-street. ‘The central part of it, represent- 
ing Bacchus on the Panther, is preserved in the library of the East 
India-house. A superb mosaic pavement was discovered under 
Paternoster-row ; there was another dug into in Crosby-square; 
another in Fenchurch-street (of which a whole peacock was un- 
covered) ; another in Bartholomew-lane, near the Bank. These were 
the Turkey carpets of the wealthy Roman; hundreds of them lie 
buried under the earth and press of tratlic on each side of London 
Bridge. Fragments of wall painting, important bronzes, statuettes 
of Apollo, of Harpocrates, and so forth, toy goats and cocks, water- 
spouts, vase handles and ornaments, lamps, hair-pins, bracelets, bath 
scrapers, spindle and distatf of Roman housewives, the pens, the 
weights, and the steelvards of the men of business; interesting 
remains of pottery, on which the potters’ marks have become, 
through the study of antiquaries, in their own way as instructive 
as inscriptions upon coins, and coins which, as records, partake of 
the dignity of written history, the earth under the feet of modern 
Londoners already has yielded up.—Dickens’s All the Year Round. 
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Fic. 1 is a front view of a flue boiler constructed on what is known 
as Lamb and Summer's patent principle, furnished with a heating 
apparatus constructed according to the invention of Andrew Lamb, 
of Southampton; Fig. 2 is a side view of the same, partly in out- 
line and partly in section. A is the feed-water heater, which is 
here placed in front of the flues; B, a valve or cock, through which 
the supply of feed-water to the heater A and to the boiler is regu- 
lated. The feed-water before entering the boiler rises through the 
pipe C, and after passing through tiie heater A descends the pipe D, 
by which it is conducted to the interior of the bo ler. The sectional 
area of the heater A is made much larger than the area of the feed- 
pipe, so that the motion of the water through the heater is retarded, 
and the water thereby detained in the heater suficiently long to 
cause it to attain a high degree of temperature before it passes 
through the pipe D to the boiler. With the arrangement of appa- 
ratus just described, the flues, together with the heater and its con- 
nections, can be cleaned with the usual facility. 

Fig. 3 is a front view of a tubular boiler furnished with a heating 
apparatus similar, and similarly placed to that already described, 
but with sliding or telescopic stanchions and connecting pipes fitted 
for the purpose of allowing the heater A to be lowered when it is 
requisite to clean the tubes behind it. The manner in which the 
sliding or telescopic stanchions and pipes are jointed or connected 
is illustrated in the separate views, Figs. 4 and 5, of which the 
former is a front view, and the latter a side view, both being partly 
in section. 

Fig. 6 is a front view, and Fig. 7 a side view, of a tubular boiler 
furnished with a heating apparatus similar, and similarly placed to 
those previously described, but with ferruled holes formed through 
it, immediately opposite the tubes which are behind it, in order that 
those tubes may be cleaned without removing the heater, or inter- 
fering with it in any way. 





Sourn Kenstncron Museum.—During the week ending 28th 
April, 1560, the visitors have been as follows:—On Monday, Tues- 
day, and Saturday, free days, 3,473 ; on Monday and Tuesday, free 
evenings, 2,8%4. On the three students’ days (admission to the 
public 6d.), 1,657; one students’ evening, Wednesday, 182. Total, 
8,196. From the opening of the museum, 1,411,265. 


Raitways ry Itaty.—The complete isolation of Florence never 
was more grievously felt than at this present juncture, when so 








many persons, attracted to the spot by the festivities occasioned by | 


the king’s journey, now these gay doings begin to pall on them, find 
it extremely difficult to find their way home, either by the slow, 
cumbrous, old-fashioned diligences crossing the Apennines, or by the 
irregular, inconvenient, dirty steamers plying between Leghorn and 


Genoa. The desirableness—nay, the necessity of a speedier and | 


surer means of intercourse is now, as it has long been, universally 
felt; yet either the evil admits of no immediate cure, or the tem- 
porary remedy lies with the Government alone. I spoke with a 


distinguished engineer, well versed in the matters belonging to his | 


calling in this country, and he assured me, were the company now 


at work on the railway line, between Pictoia and Bologna, across | 


the Apennines Pass of La Porretta, to proceed with the, humanly 
Speaking, utmost possible speed, they could not bring their great 
enterprise to a close before the end of three years; at the rate they 
are now going on, it will be a wonder if they have done so at the 
termination of six, or even nine years. On the other hand, the line 
along the Riviera, from Genoa to Pisa, and that from Spezzia to 
Parma, across the Cisa Pass, are as yet mere projects, sure to take 
in the execution fully as much if not more time, so that there is no 
chance whatever of crossing the Apennines and joining Central with 
Northern Italy (and that means Turin, Milan, Venice, and Bologna 
with Florence and Rome) by rail, for, to say the least, a period of 
from three to six years to come. The only open way of communi- 
cation is the sea; and, for what concerns the present monarchy of 
King Victor Emmanuel, the intercourse by steam between Genoa 
and Leghorn. The real distance from port to port, as I know from 
recent experience, lies between six and a half hours on board a fast 
Screw steamer like the Maria Adelaide, and ten to twelve hours on 
board a heavy frigate like the Carlo Alberto. The seaway, in short, 
Is 8IXty geographical miles, not quite thrice the width of the Channel 
between Calais and Dover. The railway distance from Florence to 
Leghorn by express train needs not be more than one hour and a 
half; between Turin and Genoa it can be most conveniently made 
only three hours. Let, then, the Sardinian Government (for it is 
idle in these countries to rely on private enterprise) procure three or 
more of those English Channel steamers accustomed to travel at the 
rate of twelve to fifteen miles an hour; let them establish fast trains 
from Turin to Genoa and from Leghorn to Florence, and by a 
timely coincidenee between train and packet it will, then, be easy to 
convey both mails and passengers in twelve hours from the Pied- 
montese to the Tuscan capital, till such time as Trans-Apennine 
tunnels open a more certain intercourse on three diverging lines 








rom Leghorn to Parma, to Bologna, and to Faenza. The conveyance | 


of the mails from Turin to Florence 
effected in forty-eight hours (that is, four times the time required), 
and it is even subject to frequent interruptions and most provoking 
irregularities.— Florentine Correspondence of the Times. 
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FERNIHOUGH’S PISTONS, PLUNGERS, AND 
BUCKETS. 
PATENT DATED 26TH SxPTEMBER, 1859. 

THESE improvements, by James Fernihough, of Dukinfield, consist 
in employing two inner conical rings, whole or split, and placed in 
such manner that the base of one is opposite to the base of the other. 
The rings have a number of holes, which form vertical double 
sockets when one ring is placed over the other. Into each vertical 
socket is placed a spiral spring. such springs acting equally upon 
each conical ring uniformly, pressing one upwards and the other 
downwards. Over the said inner rings are placed external split 
rings, their interiors truly fitting the cones of the inner rings. The 
top internal ring is furnished with adjusting screws, by which the 
force exerted by the springs can be either increased or diminished as 
required, in order to tix the self-adjusting power by which the ex- 
ternal split rings are uniformly pressed outwards in a perfectly 
cylindrical form, and thereby truly fitting the cylinder. The 
adjusting screws are covered with plug or screw caps, which can be 
readily taken off to obtain access to the adjusting screws without 
removing the cover of the piston, plunger, or bucket. 





Fig. 1 represents a cross section of a piston for a steain engine; 
and Fig. 2, a sectional plan of the same. a is the piston rod; 6, d, 
the external packing rings; ¢, c, the internal conical rings, with 
corresponding sockets bored in each, in order to receive the vertical 
spiral springs d, which are adjusted as required by means of the set 
screws e, covered| with the plug caps / fitted in the piston cover g, 
which is fastened down by means of the screw bolts A; the springs 
press one of the conical rings upwards and the other downwards, 
thereby uniformly expanding in every direction the external packing 
rings to the cylider, and forming a more perfect piston den has 
hitherto been made, and entirely obviating the disadvantages in- 
cident to the usual arrangement of piston springs 


ELLIOTI"S LUBRICATORS FOR STEAM- 
ENGINES. 
PAYENT DATED 177TH SerTeMBER, 1859, 
Fic. 1 shows, in sectional elevation, and Fig. 2 in front view, a 
lubricator constructed according to the invention of Thomas Elliott, 
of Manchester. <A is a self-acting valve or clack placed at or near 
the end of the pipes E, E, by which lubricating material is led to the 














cylinder J}, from a cup or reservoir F; 5, b, are channels or grooves 
formed in the cylinder B, through which lubricating material from 
the pipes E, E, circulates; C is a pipe led from one of the pipes 
E, E, and forming a communication with the cup or reservoir F; the 
said pipe C is fitted with a cock or tap D, which is kept open while 
the engine is at rest or standing, in order to allow lubricating mate- 
rial to pass down the pipe C, and pipes E, E, to the grooves in the 
cylinder B to lubricate the latter and the piston. So soon as the 
engine starts the tap D is closed, and the cylinder is kept sufficiently 
lubricated in the following manner :—H is a lever in connection with 
aplugI. J, J, are passages leading from the cup or reservoir F to 
the plug I, and K, K, are pipes leading from the said plug I to the 
pipes E, E. As the engine moves it raises the lever Il to the posi- 
tion G, shown by the dotted lines, which motion brings the passages 
formed in the plug I in a line with the passages J, J, and } 
K, K, which allows a sufficient quantity of lubricating material! to 
pass down the pipes K, K, to the pipes E, E, and thence through the 
clacks A to the channels }, 6, inthe cylinder B. Another movem«it 
of the engine brings the lever back to the position shown at It 
which cuts off the supply of lubricating materia! ; K!, K', are cocks 
or taps fitted to the pipes K, K, for regulating or wholly cutting off 
the supply of lubricating material, Fig. 3 shows, in sectional 
elevation, and Fig. 4, in front view, an arrangement for admitting 
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or discharging lubricating material into the cylinders of high- 
pressure engines. The cup or reservoir for holding the lubri- 
cating material is similar to that before described, but below 
it are two revolving plugs L, L; M, are spur wheels 
mounted on the shafts M!, M!!, which carry the awl L, L; 
O is a ratchet-wheel mounted on the shaft M', to which 
motion is communicated by a lever or paul taking into the teeth 
thereof; N, N, are openings formed in the plugs L, L, by which the 
lubricating material passes to the pipes below, and thence to the 
cylinders, Cocks or taps similar to those marked C, D, in Figs. 
land 2, can be fitted to the arrangement just described, with re- 
ference to Figs. 3 and 4. Fig. 5 is a front view, and Fig. 6, a 
sectional elevation, of a lubricator suitable for high or low- 
pressure steam-engine cylinders. A are the valves or clacks, as 
before described ; B, B, are the grooves or channels in the cylinder ; 
D is a channel for the passage of steam from the boiler for high- 
pressure engixes or locomotives; E is a plug or stopper provided 
with a passage for lubricating material to pass from the reservoir 
above to the cylinder ; so soon as the plug E revolves round into the 
— shown in Fig. 6, the steam in the passage D forces the 
ubricating material into tie cylinder through the clack A, as the 
steam in the cylinder is always at a less pressure than in the steam 
pipes or boiler from which the latter is fed. he cup or reservoir 
for holding the lubricating material is divided into separate com- 
partments, as shown in Figs 5 and 6; thus each pipe or tube is fed 
separately with the lubricating material, by which meaas, if oue of 
the pipes becomes stopped, it can at once be detected, cleaned, and 
replaced. 


Coats, Crinpers, AND Cutm.—The total number of tons of coals, 
cinders, and culm shipped at the several ports of England, Scotland, 
and Ireland to other ports of the United Kingdom in 1859 was 
10,107,833, of which 9,913,595 tons were coal, 45,991 tons cinders, 
and 148,247 tons culm, being an increase of 582,022 tons over the 
year 1858. The total quantity of coals, cinders, and culm exported 
in 1859 was 7,006,949 tons, the declared value of which was 
£3,270,013. In addition to the above, 75,080 tons of patent fuel, 
valued at £45,266, were also exported from the United Kingdom. 
Of the above quantities France took from us 1,391,009 tons of coals, 
&c; Denmark, 462,620 tons; the Hanseatic Towns, 528,916 tons; 
Spain and the Canaries, 430,888 tons; Prussia, 393,962; Itily, 
368,134 tons; Russia, 347,414 tons; Holland, 298,263 tons, Turkey, 
218,574 tons; the United States, 204,516 tons; Sweden, 18,220 
tons; Malta, 179,076 tons; British territories in the Kast Indies, 
164,630 tons; British North American colonies, 114,050 tons; 
Brazil, 145,323 tons; foreign West Indies, 151,054 tons; and the 
British West Indies, 99,421 tons, the rest being divided among every 
quarter of the globe in greater or lesser quantities. Dering the year 
1859 4,509,946 tons of coals were brought to the port of London, 
viz., 3,299,170 tons eoastways, and 1,210,776 by inland navigation 
and land carriage, an increase of 30,036 tons over the previous year 
of 1858, 
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LETTERS TO THEE EDITOR. 


(Hye do not hold ourselves responsible for the opinions of our 
Correspondents.) 





TRADE AND MANUFACTURES IN RUSSIA, 

Srr,—In your paper of the 39th March there is an article on Russia. 
It con‘ains some inaccuracies. For instance, in speaking of the 
amount of capital emp'oyed by merchants, it dves not explain that 
this is merely a requirement of the law, a person not being admissible 
to first guild without declaring, and paying duty on, 15 000 silver 
roubles. But this dves not show the amount employed; and the 
thirty-four foreign merchants, instead of a capital of 510,000 silver 
roubles, employ about 25,000,000 silver roubles. ‘The total of the three 
guilds, instead of being 149,000,000, will not be less than 400,00 0.0 
of roubles. 

The number of spindles at work in Russian cotton-mills is not less 
than 1 700,000. The new mill referred to is at Narva. The largest 
concern in the cotton trade is the Nevsky Cotton S;innery. St. 
Petersburg. The old concern has 80000 spindles. moved by a 
120-horse power engine, made at Fenton and Murray’s, still doing 
eco iomical duty—a portion of the preparing machinery being driven 
by a smaller engine. The new mill contains 102,000 spindles, driven 
by a pair of condensing engines 3°0-horse power nominal, by Fair- 
bairns, of Manchester. here are few larger concerns in existence. 

The Warsaw Railway is only open to Ostroff, not to Dunaborg, 
and will net be open to Dunaborg for some four or six months 

In your leader of 6th April you say an order for sixty locomotives 
for this country has gone to Genoa. This is doubtless incorrect. and 
refers to an order given by the great French company, twenty-tive 
envines bemg ordered at Carlsruhe and twenty-live at Vienna. 
These engines were tendered for by a very large number of makers, 
and we think it will interest many of your readers to compare the 
prices of the diferent tirms. We give you the names of some, leaving 














it to your own judgment to publish them or not. Delivery in all 
cases at St. Petersburg or Warsaw. 
1. English: Sharp Stewart, and Co. ... 77,175 fr. 
Kitson and Co... wee eee 73-750 
Hawthorn and Co... 2. oe 72.000 
Vulcan Company ... 2 «ee 65,000 | 
Avon Iron Works... «..  ... 67,500 


Five others did not tender (Beyer, Forsick, Neilson, Fairbairn, 
&c.), not being in a position to deliver in time. 

2. French: Cail, Gouin, Koechlin, all, by 

agreement ... ... «+ 75,000 fr. each. 
3. Ame ican: Norris, Philadelphia eee 70.000 | 
4. Belgian: Surden .. 60,000 
25 Engines from Raab, Vienna... at 55,000 at Warsaw. | 
26 Ditto from Carlsruhe... ... at 60,000 atSte Petersb. | 

We think it is time our English manufacturers, not only of loco- | 
motives but all other goods, should stir themselves, or they will | 
lose the trade of this country altogether. Whilst they are earping | 
and higgling over small matters in specitications, and terms of pay - 
ment, large orders are being given to every part of the continent. | 
Wagons, carriages, steam engines, oil mills, tlegraphie apparatus, 
woollen machinery, screws, nails, are all getting into the hands of 
the Germans and French. Take, for example, wood screws: the 
Paris makers are completely monopolising the market. In woollen 
machinery, the only really good is from Saxony. iver steamers, 
best, are from Belgium. If our manufacturers wish to hold their 
positions they must throw off many prejudices, and adopt new ideas 
and believe that there are others besides Englishmen who can make 
good and cheap articles and know how to drive a bargain. No one 
will blame the seeking for proper security, but there should be, on 
the other hand, a total absence of that dogmatic adhering to points. 
Let the meaning be explained by an example or two. 

The French company required rails. They issued a specification, 
and one amongst other points was, that 5 per cent. should remoin 
unpaid till the rails had been at work two years. All the Erglis) 
manufacturers said, * It is impossible to comply with such conditions, 
specilications, &c.” The Russian and the Belgian makers agreed. 
Now all the English makers comply, but not until Russian-made 
rails have been brought 2,500 miles by land to a Baltic seaport. 

Again; English manufacturers refuse to make telegraph wire on 
a speeitication just issued involving a simple test after the wire is 
placed on the posts; and yet, twelve days before the adjudication is 
to take place, tive offers have been received from Liege, Westphalia, 
Austria, &c.. agreeing to all the clauses and conditions. 

One word more. Goods must be what they pretend to be. Fifteen | 
years ago a Russian workman would buy no saw, tile, or other tool, | 
unless he saw “ Warranted cast steel” on it. Now—he has learnt | 
that these words are often placed on worthless rubbish—he begins | 
to purchase a German file, or rather, to use his own judgment, | 
where he formerly relied on the Englishmen’s honour. English 
spring steel is falling into disrepute, because inferior qualities come 
marked “Cast steel ;” and in one or two orders just given out the 
parties have Cemanded French steel. A trade in iron began last 
year from the lowering of the duties, and plates marked and sold as 
* best”—which a Russian understands as best—which are worthless, 
and have brought such discredit on English iron as many years 
will only efface. Engineers, too, sell their engines regardless of the | 
real nominal power: 12-horse power sells as 15-horse power, and so | 
on, which is also bringing discredit on our character for straight- | 
forward dealing. 1 could say much more, but fear my letter is 
already too long. F. G. 

St. Petersburg, April 11th, 1860. 








THE NAVAL ENGINEERS, | 


Srr,—When the medical of! cers of her Majesty's navy first com- 
bined for the purpose of obtaining an improvement in their position, 
they wisely determined to enlist on their side the sympathy of their | 
brethren on shore; and it is certain that their eflorts would never 
have been crowned with the brilliant success they were, without the 
powerful aid of the Lancet and other professional journals, Now, 
the naval engineers have far heavier grievances to complain of at 
this present moment than the surgeons were ever sutlering under, 
and no amelioration of their condition is at all likely to take place 
without the application of a very considerable pressure from 
without. In point of circulation and general impor‘ance the 
engineering press of this country is vastly superior to the medical, 
and the intluence it is able to exert is proportionably greater. May 
we then hope that through your powerful advocacy of our cause we 
may eventually obtain that justice we so urgently stand in need of ? 

The royal navy engineers are now in number about 1,200, and 
therefore form a by no means unimportant section of the profession, 
and the fact that to their care is confided public property of the 
value of more than six millions sterling of itself entitles them to 
be heard with consideration and attention. An Admiralty circular 
has recently appeared with the professed object of settling the 
claims and improving the condition of the engineers. The boons it 
has conferred are too trifling to recapitulate here. Let us see in 
what sort of state it leaves us. 

On a compari-on of cur condition with that of other persons 
enynged in the care of marine steam engines we tind that not only | 
is the actual money received by us at the end «f each quarter less | 
in amount than in almost any other service in the world, but out of | 
this scanty salary furniture, servants and board, have to be pro- 
vided, which is net be cxe in any other em] tov; while the British | 
navy has the unenviable distinction of being the only steam marine | 
in the world where separate cabins for -leping are not assigned to | 
the evrgineers. The enginecr: can only justly be compared with the 
surgeons, All other branches of officers learn their profcssion in the 
navy; these two come into the service already conversant with and 
prepared to do their duty. The assistant-surgeons mess in the 
ward-room, are commissioned officers, rank with lieutenants and 
captains in the army and receive on entry the full pay of 10s. per 
diem. The assistant-engineers, though they may be the equals, 








| liable to heavy drawbacks, owing to its imperiections. 


both by birth and education, of anyone on board, are classed “ with 
but after” second-masters, have no army rank at all, have no com- 
missions, only 63. a day on joining, and are in most vessels never 
invited to the captain’s table or even allowed to accept invitations 
addressed to “the officers” of their ship. Their uniform is in- 
ferior, length of service does not increase their rank, and lastly, 
most intolerable of all, they are obliged to live by themselves in a 
separate mess-berth, generally dark, i:!-ventilated and unwholesome, 
and frequently situated forward among the ship's company, where 
they are expo-ed to perpetual annoyance from all those unseemly 
sights and sounds which characterise the lower deck of a man-of- 
war. Twelve years of this kind of life is the average, and eight the 
least possible duration, before promotion to the rank of chief 
engineer and 10s. 6d. a day can be reached, while an assistant- 
surgeon after tive years may be promoted to the rank of major and 
15s. per diem. The highest pay attainable by an engineer is 22s, 
while an inspector general of hospitals enjoys 453. aday. I hope 
comment on these statements is supertiuous. 

Much as I have tre-passed on your space, JT cannot conclude 
without a few words on the objection which has generally been 
urzed against a full recognition of our claims—I allude to the un- 
doubtedly unpolished condition of the major part of the class. But 
who, Sir, is to blame for this? We are what twenty-tive years of 
neglect and mismanagement have made us. ‘To maintain his posi- 
tion as an otticer and a gentleman every naval engineer should bea 
man of good education ; every ellicient engineer is not necessarily 
wll educated. Every surgeon is. {he passing of the examination 
necessary to admit an assistant-surgeon into the navy proves that 
he is at least tolerably well informed. Since the professional exaini- 
nation of an assistant-engineer does not do this, let him be required 
to undergo such other tests as will prove him to be up to the very, 
very moderate standard of other naval oflicers. 

Let all young engineers about to complete their indentures pause 
wel before they enter a service where they will be constantly ex- 
posed to slight and discomforts they can have little idea of without 
experiencing them. O. 

Mediterranean, April 12th, 1860. 











CYANOGEN STEEL. 





S1r,—The recent discovery of mine is likely to bring about, not so | 


much a change, as an increased facility of operation in engineering 
work of all kinds, which will probably give a great impetus to 
those manufactures which depend directly or indirectly upon the 
employment of steel. I estimate the saving in time, labour, and 
expense, from the adoption of my cyanogen steel, at from 29 to 
75 per cent. to the manufacturer, and, of course, the public will, in 
the long run, share in these benetits. F 

All steel hitherto employed for tools and engineering purposes is 
dius taps 
and dies, and rollers for printing calicoes, require, before tempering, 
a large expenditure of time and labour, and i: they crack in temper- 
ing, which is a common occurrence, all this time aud labour is lost. 
In turning and planing, likewise, there is both loss and hindrance 
from the tools requiring to be frequently changed and re-et. Punches 
and shear-blades soon become rounded, and lose that sharpness of 
outline so necessary in order to ensure neatness and finish in the 
work they perform, Sword-blades often crack in the tempering, 
and, worse than that, they sometimes break when aman has nothing 
but his sword to defend himself with, and his life is thus lost through 
the faulty steel of which the sword has been imade. Chilled iron 
rollers are costly and expensive to turn, and the breakage of turning, 
tools is the cause of much delay and vexation. 

Fitters’ chisels are cousiantly breaking or yielding in the edge, 
and every fitter knows that the least yielding in the 2 of bis 
chisel doubles his labour, and prevents him from executing his task 
with ease and facility. 

In some mines hundreds of chisels are blunted, and have to be ra~ 
set, in order to bore a single foot into some hard kinds of reck, and 
in such cases the cost of sinking a shaft amounts sometimes to £50 
per fathom, whereas, in ordinary rock, it might be sunk for £6 per 
fathom. Files, in general, are oi little endurer.ce, and afier a 
few hours’ use, they are either thrown by as scrap, or are sent to be 
recut. 

Now, with my cyanogen steel [ have succeeded in surmowating 
these difliculties, so as to lessen the loss of time, labour, and ex- 
penditure 25 to 75 per cent, 

My steel requires no especial care in tempering. It never cracks. 
It never warps in tempering, and it never yields in the edge, neither 
will it break, unless purposely tempered hard like a tile. In short, 
wherever a difliculty exists, or wherever any trouble is expericnced 
in getting steel to stand for any purpose, my cyanogen steel at once 
solves the question, and will ensure perfect success and facility of 
operation. 

As my steel has been pretty liberally classed as rubbish by many 
of the Shetlield tirms both in England and on the continent, ‘& would 
wish those gentlemen to know that, if they can produce ¢ ast steel 
equal in quality to my cyanogen steel, 1 will pay them clown the 
sum of £1,000 in hard cash; aud if Mr. Bessemer can prod uce a bar 
of steel by his Martieno-Liessemer process equal in qual’,ty to my 
cyanogen steel, I will pay him £2,000 in cash, and if this otier be not 
accepted, | hope the beaten parties will for the future cease to sneer 
at what they cannot rival. Roper iusner. 

Coleford, May 2nd, 1860. 


STOKERS AND STOKING. 


Sin,—There is a subject connected with the managemen t of steam 
vessels which has not received sufticient attention, but whch I hope 
to show derives importance from motives of humanity, as well as 
from considerations of economy. I allude to the condi tion of the 
stoke: hole and its unfortunate inhabitants, ‘To the unin itiated it is 
a matter of wonder that human beings are found who can endure 
the heat to which these men are exposed, even under oi dinary cir 
cumstances, but that .stouishment is increased when op) 0rtunity is 
given to witness operations which do not come under t be notice of 
the ordinary traveller by sea. A passenger sometimes, as a matter of 
luterest, for a few minutes visits the gloomy regions ¢ienominated 
the stoke-hole or tire-room of a sieam vessel; he feels it to be very 
hot and runs off pitying those who are doomed to follow ‘their calling 
as stokers; but let him witch these operations day and ni ght through 
a long voyage, and he will wonder that some alleviation has not been 
discovered to this painful duty. Let me then describ 2 what takes 
place : the boilers of a vessel, the stoke-lole of which is sometimes 
40 ft. below the upper deck, have perhaps ten, twen'y, forty, and in 
one case a hundred furnaces. At trst the fronts of the boilers were 
placed athwartships, and the furnaces were arranged lh ngitudinally 
in the line of the ships’ keel, or fore and aft ways. ‘ Chis arrange- 
ment was found to be oppressively hot in large and «jeep ships, as 
ventilation was impeded. ‘The boilers were then divided, and a 
yassage made between them from 7 ft. to 9 ft. in w idth; in these 
cases the furnaces are athwartships, their mouths opc ning towards 
the centre passage, and, although the men are now lite rally between 
two tires, it is found to be cooler than the other pl an, a d in all 
large vessels is adopted. ‘the coals are cont«ined in large bunkers 
having doors at the lower part as near the furnaces a § possible, but 
ws this in long boilers is not vear enough for the rmen to shovel 
them in one operation, a leap is t 
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of the tires, and at certain intervais, sav twenty 

receives a iresh su ply. The door is opened. and ihe man, g 
with the full glow of (he turnace upon him, shovels in the coals; 
aud the ciief art consists in mi an equal distribution of the 
fresh charge over the burs, es; ectally it ti Wales «coals are uscd; 
this requires care aud some cHlort, as the furnaces wre at least 6 ft. 


ong. Having done this, he pauses und then opens anotier door, 
and goes through the same operation. Each man has charge of 
three or four furnaces, and as there are three watches of four hours 
each, in general one man for each furnace is the allow ance in a well- 
appointed vessel. But the charging of the furnaces is child’s play to 
what takes place at other times. After the furnaces; have been at 








work a few hours, more or less, according to the qual ity of the coals, | 


the furnace bars begin to g-t foul from the earthy matter in the coal 
becomi:¢ fused and ad.ering to them. Long tools called prickers 
and slices are then introduced and forced up between each bar to 
break and disturb this crust, which would soon entirely stop the 
draft. This, however, is only disturbed, it is not removed, and, 





| thereiore, a time arrives about every twelve hours, more or le 


when the massive clinkers which now nearly cover the bars must be 
got rid of. The door is opened, the coals are pushed back, by great 
etforts the clinkers are raised from the bars by the slices and drawn 
out in a glowing state into the stoke-hole, where they are cooled by 
water being thrown upon them raising a cloud of steam and dust 
that is almost insufferable. 

All this is bad encugh in our own cool climate, but what must it 
be in tropical regions, where the coolest spot in the ship is like a 
furnace. {un fact, the operation of tiring can then only be imperfectly 
performed. 

{: is wonderful that human beings can endure such sufferings, and 
yet, strange to say, as a class, firemen are not unhealthy, and there 
is never any lack of volunteers in the service. 

The next question is that of economy. One man per furnace, and, 
in large ships, leading men to overlook them, are required, in addi- 
tion to the engineers. ‘Thus, in the Great Eastern, the number of 
hands in the engine-room has been estimated at 140; these men must 
have berths and be fed, making a great additional expense and en- 
cumbrance to the ship. 

It will naturaily be asked, cannot machinery be employed as a 











substitute for manual labour in tiring, as was some years ago almost 
universally done in the manufacturing districts. There, however, it 
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bas been generally a andoued, one reason for which is that nothing 
was found so good as an expert fireman, who could humour the tires, 
and keep the bars evenly covered. In ships it is also much more 
ditticult to apply mechanical means than on shore, and, though fre- 
quently advocated and attempted, these have never been adopted. 

bey to suggest a middle course, and one [ think that will 
alleviate sutiering and some expense. The idea is in part suggested 
by a plan for charging gas retorts. Thisis done by a long shovel or 
scoop capable of containing a full charge. At one end there is a 
cross-liaudle, held by one man, while the centre is borne up by two 
men holding a bar under it. ‘This shovel is thrust into the heated 
retort, aud vy turning itover when there, the contents are discharged, 
the shovel withdrawn, and the door instantly closed. ‘Dhis opera- 
tion, however, is not quite complete, as it would not distribute the 
coal equally over the fturnace-bars—a furnace perhaps 3 ft. wide. I 
therefure propose a large broad shovel, containing a full charge; 
this is provided with a cross-handle, for the man to guide it; the 
bottom has about four long openings, entirely across it, and which 
are covered by a false or sliding bottom, having two pins projecting 
from the sides. An iron bar extends along the shovel, so that it can 
be suspended by a chain from a traveller placed along the front of 
the upper part of the boiler; the furnace-door also should be made 
to swing from the upper side; all this being proviaed, and the shovel 
being tilled, the man pushes it to its destination, and stepping back 
in frout of the furnace to be charged, thrusts it forward through the 
swinging door, At this point, and when the shovel is suspended 
over the live fuel, the two pins attached to the sliding bottom strike 
the sides of the furnace mouth and open the apertures in the bottom, 
when the coals failing through are distributed evenly over the fur- 
nace. One man in this case, with the aid of a coal trimmer to tll 
the shovel, might attend ten or twelve furnaces, without exposure to 
himself. A further operation has to be performed, viz., means must 
be provided to clean the furnaces; this 1 have seen done very etlec- 
tually twenty years ago, and 1 strongly recommend that a trial 
should be made in our modern steam-vessels, 

The furnaces bemg constructed shorter than usual, the bars are 
cast in one length. A simple contrivance is then applied on the 
underside near the door; this is a small cross-shaft, having a tooth 
or tappet corresponding to each alternate bar. ‘The tireman has a 
short lever, which he occasionally thrusts into a socket in the cross- 
shaft, and by moving it a little gives motion to some of the bars, 
while the others are at rest, and thus effectually breaks the crust 
that forms on them, which being constantly disturbed falls through 
with the ashes. 

1 can only add that I think these or similar operations are worth 
the trial. ‘The principle of superheating steam, well known and ap- 
proved of for many years, received no favour from the public till 
within the last year or two it was advocated by the press, and now 
it is receiving universal favour. 

{ am aware that steamship owners have often incurred expense in 
trying new things, some of them very useless; but if they would 
use discrimination, and not turn their backs on everything, they 
would often derive benetiis from simple and inexpensive improve- 
ments. JOHN GRANTHAM. 

31, Nicholas-lane. 


















RAILWAY BRIDGES, 
Sir,—In Mr. Alexander's letter, which appeared in Tue ENGINEER 
of the 13th ultimo, le very justly concludes that 1 should not be 
sutistied with his indetinite mode of treating the questions raised in 
my letter of the 30th of March. Indeed, it would be sur- 
prising, had 1; for, in place of information which might have been 
expected afver reading his first letter, he enters into a lengthy and 
sumewhat laboured attempt to show that the machine I mentioned 
has not exerted any considerable influence on the commercial suc- 
cess of the Victoria Bridge, and that it cannot be used with much 
advantage anywhere, which, under the circumstances, is, to say the 
least, singular. Now, it was by no means my intention to discuss 
its merits with him, although 1 referred to it incidentally in con- 
sidering the commercial part of the subject, having been much struck 
by what appeared to me its wonderiul performance. In this at- 
tempt Mr. «. has shown too much, and I consider signally faiied in 
proving its inuulity, especially as be bas previvusly vaunted the 
expedidon and accuracy of the work it performed, which, no.with- 
standing his later opinion, 1 am now satisLed cannot be sur; assed 
even by ariling. by his own admission it accomplished very im- 
portaat commercial vesulis in the production of his | et structure 
results that caunot fail Lo interest now only the “indignant capi- 
tultst,” Whuse sovereigns may at sume time have lain idie while ube 
work they were invested in was dragging on its weary way, but 
also contractors, who are equaily desirous of adopting the most 
expeditious aud certain mode of performing their work and netting 
ineir gains, and therefore, | trust, uot unworthy a further notice in 
your paper, being, L couceive, a step in the direction of simplifying 
and cueapening one class, at least, of engineering works, and in- 
creasing their durability by a more accurate and therefore stronger 
method of constructing them. 
_ Mr. Alexander appears entirely to overlook the fact that time 
forms a very important feature in the commercial success of an 
undertaking, and that punctuality is an indispensable ingredient, 
and yet he states “that the machine in question was mainly instru- 
mental in enabling his firm to supply the large amount of material 
fur the Victoria tubes in the limited time allowed.” Without going 
into the question of accuracy or strengih in diflerent methods of 
punching, but conuning myself to those * hard facts,” apparently 80 
dista-tetul to Mr. Alexander (when, as in this case, they do not suit 
him), 1 would ask what might have been the consequences to con- 
tvaciors Mb such work had they hot come to time? and what & 
Vast diherenc it not have occasioned both to them and the 
uvlders mm the Grand ‘trunk Railway of Canada, 
been comparatively locked up for another year 
clion of their briage? Lear the cheertul chink 
gus, lo Which Mr. Alexander so facetiou-ly alludes, would 
not have pladdesed their ears as soou, or to the same extent as it 
lay 
At has Leon stated that the Victoria Bridge would not have been 
completed until the year following but for the extraordinary pertorm- 
ance of the Jacquard machine, which is corroborated by Mr. A.’s 
admission; if erroneous, it will, doubtless, be contradicted. 
Still Mr. A. would have it understood that its utility is “ very 
questionable!” except, as he leaves us to infer, at such an establish- 
ment as the Canada Works, where “ there is a large and continuous 
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demand for punched plates of varying pattern.” In such a place he 
admits that the machine will do the work “at a minimum cost, and 
thinks the strength of the Victoria tubes may have been increased ; 
though, of course, on such a delicate subjcct, he cannot say to w hat 
nt! 

there, then, no other establishments at which such a demand 
does or may exist? On looking at the undertakings either in pro- 
gress or contemplation, | am led to believe there may be many con- 
cerns either in existence or in embryo where the services of such an 
auxiliary would be of immense advantage, and would, in fact, enable 
parties to take atime contract which would be impossible without 
it; and I much question whether the “ general inditference” ex- 
hibited respecting its extended application is to be attributed as much 
to the “varying character of bridge designs’ (which, in point of 
fact, is no argument ; all girder bridges having a certain proportion 
of punched plates), as to its isolated position and that feeling of ex- 
clusiveness on the part of its owners which keen competition is sup- 
posed to promote, and seems likely to perpetuate. : 

As an employé Mr. Alexander's reticence may be appreciated. but 
he -hould in that capacity have avoided entering upon a discussi: n 
with a stated view to farther consideration, unless previously au- 
thorised to be more communicative on one of its most Important 
features. There can be little, if any, doubt as to his real object, and 
his motive for now depreciating his “stock in trade” is far too 
transparent to need further comment, save that the suspicions 
I originally entertained as to the influence the machine had on his 
calculations, regarding the construction of tubular bridges, are now 
contirmed. , ; ; 

My acquaintance with it was purely accidental, and in addressing 
you originally | named it, considering then, as now, that it has, and 
may still play a very prominent part in the commercial success of 

ast and future wrought-iron struciures of magnitude, be they 
pridges or ships, to both of which it is alike applicable. On inquiry 
I tind Mr. Alexander's statement respecting the comparative cost of 
tubular and lattice girders is contradicted by those understanding 
the nature of the work in both; and it was stated by Mr. Coates, of 
Belfast, at the meeting of the British Association, 1852, that lattice 
girders may be constructed at from 10 to 2U per cent. cheaper than 
tubular 

I also find that not only is the same amount of precision to be 
attained in preparing the parts of the lattice bridge, but that the 
properties of the Jacquard machine are developed in even a more 
remarkable degree than in the tubular; for as in the case of the 
Boyne Viaduct, in which seven thicknesses of plates were rivetted 
together in many instances, the punching was so accurate that <he 
processes indicated by Mr. Alexander to correct the holes, &c., were 
not required. This fact alone speaks volumes. In Mr. A.'s first 
letter he leads us to suppose that lattice bridges cannot be exported 
without being previously “ set up.” whereas the reverse is the case, 
provided a correct system is observed—as in the Boyne Viaduct. 

It appears to me that, taking into consideration the foregoing 
facts, added to the lightness and therefore more portable character of 
the lattice as compared with the tubular bridge made to answer the 
same purpose, the verdict will be favourable to the former. The 
tubular bridge has yet to stand the test of a tropical climate, 
wherein its closed sides will expand so unequally as seriously to im- 
pair its stability, whereas the open lattice-girder, by admitting the 
rays of the sun more generally throughout the structure, would be 
subject to far less unequal expansion, and hence be more durable. 

If this view be correct there can be little doubt that the lighter, 
equally etficient, and more elegant description of bridge, will be 
eventually adopted in those climates in preference to the tubular; 
unless, indeed, both give place to the suspension principle, which, it 
appears, deservedly occupies attention at present. VIATOR. 

May 2nd, 186v. 








HIGH PRESSURE ENGIN 


Sir,—While I feel pleased that your correspondent “ T. 8.” approves 
of some of my suggestions, yet I feel sorry that he shoulc have so 
far misapprehended me as to think that I laid claim to the invention 
of the annular cylinder arrangement ; nothing was further fcom my 
intentions, as I know it to be a very old form, with which engineers 
have been acquainted many years, exactly how long I do not know, 
or who invented it. The only thing I laid claim to was jacketing 
the internal cylinder; but even in this I have found since writing 
my last that there is nothing new under the sun, as nearly a similar 
arrangement has been patented by Mr. Turner (patent dated 
Dec. 27, 1858); he proposes to use superheated steam to fill the 
jackets, said steam to be afterwards used in the cylinders, whereas 
I propose the use of heated air only to fill the jackets. 

“T.S.” has not read my letter with attention, or he would not 
say that I consider a supply of fresh water necessary for high- 
pressure steam; I only say that it would be the best, if we had it 
without paying too dearly for it; and I have always said that high 
and low-pressure steam were just on a footing in this respect, and 
that if we could raise 201b. steam from sea water there was nothing 
to prevent our raising 200 Ib. steam from the same, except an im- 
proper form of boiler. ‘ T. S.” will tind some of my views on the 
subject of high-pressure boilers in my letter of the 13th; I leave it to 
him, supposing him to have some knowledge of the subject, to say what 
boilers fultil theconditionsthere laid down; I knowof none. Dr. Alban’s, 
which are the best high-pressure land boilers, are quite inadmissable 
on shipboard, without such a remodelling as totally destroys their 
identity, and quite changes their form and mode of construction in 
nearly every particular. If a boiler suitatle for sea-water was 
required, I could point out one which would work for any period in 
reason without choking, and could then be easily cleaned in a couple 
of hours. But I consider that any such advocacy of a particular 
boiler is perhaps more suited in Many cases to your advertising 
columns than to the space you so liberally afford for discussion to 
your correspondents. 

am well aware that my reasoning will not induce any one to 
get rid of the condenser. Why should they just now, when the 
surface condenser is holding out such advantages? But in time—in 
the course of the next ten years, they will begin to “tind out.” 
When the surface condenser was first introduced it might have been 
said that no reasoning would induce anyone to adopt them. Well, 
they have struggled on, and will, I trust, carry the day. They are 
the greatest improvement the marine engine has received during 
the last twenty years, always excepting the use of an increased 
pressure. 

1 would inform “T. S.” that such a condenser as I would make 
» of to procure a supply of distilled water would be quite unsuitable 
gf ose of @ vacuum, and I would never apply it except 
ype en — ja — were not of much importance, and 
Ithink it yet ed ime out o port, as, for example, in men-of-war, 
tne pha tee e » absurdity to fit anything of the kind on 
pao a e ican iner, for instance, whose boilers could be as 

sily cleaned every ten or twelve days as the flues of a locomotive 
after a run. 
ote — a grat cyeinn slide-valve, and a proper 
pty he red ng he engine exists for large powers than that 
OT 8” aerate et Turner's patent ; and I am very glad to find 

-, agrees with me in this respect. v 
April 3uth, 1860, 








’ MOMENTUM OF MOVING BODIES, 
Srr,—In claiming the 
Opener of a discussion, 
your valuable public 
question in 


privilege of a reply, usually accorded to the 
I beg to state that my object in writing to 
cation has been simply the elucidation of a 
eoennec, } nonce philosophy, which, notwithstanding its 
need. Ge a not seem to have bee: hitherto satisfactorily 
on fetes of ee as I was myself that the momentum, cis vive. 
Square of the'ben of a moving body, is always in the ratio of the 
mechanical auth y's velocity, and knowing that the majority of 
Ser the meas orities generally assert a contrary opinion, though 
Suse to — without offering their reasons, I naturally had 
bringi the ur widely-circulated periodical as the best means of 
ringing the subject under the eyes of the most eminent engineers 








ENGINEER. 


of the day, and with the conviction that my remarks would either 
elicit from them a clear demonstration that velocity X mass 
= momentum, or an acknowledgment that my own view of the 
que-tion is the correct one. 

Mr. Alexander has not yet succeeded in modifying my opinions 
on this subject, for reasons which | will, with your permission, 
proceed to state as brietly as possible, after glancing for a moment 
at the question as it aflects astronomy. 

The fact that momentum = mass X velocity is a most important 
one in its bearings on astronomy. Nevertheless, astronomers seem 
always to have held that velocity X mass = momentum, and, not- 
withstanding this serious fundamental error—:n error, which, if 
followed out, would completely destroy the beautiful harmony of 
the planetary system, and render the sublime law of gravity utterly 
at variance with the phenomena of the universe—notwitlstanding 
this error, I say, it is indisputable that their calculations are won- 
derfully correct. This apparent contradiction is accounted for, 
when we remember that geometers, in their computations of the 
movements of the heavenly bodies, always make use of the con 
venient term centrifugal force. ut a short consideration of the 
subject must make it quite evident to all, that centrifugal force is 
simply an effect of momentum 

It is one of Newton's ereat laws that a body acted upon by a 
simple force must move inastraight line. The planets are detlected 
into their elliptical orbi s by the constant attraction of the sun. 
But the so-called centrifugal force of a planet (i. ¢., its tendency to 
move in a straight line), must necessarily be exactly counter- 
balanced by gravity. ‘Thus we see that a certain ratio must always 
exist between the velocity of a planet and its distance from the 
sun. It was a glimmering of this idea thet suggested to the 
mighty intellect of Kepler the hypothesis, which, atter seventeen 
years of toil, resulted in the wonderful discovery that the cubes of 
the planets’ distances from the sun are as the squares of their 
periods. 

The value of centrifugal force was very easy to ascertain experi- 
mentally, and it was of course well known to these early philo- 
sophers. The whirling-table proved that the tendency of a body 














| to tly away from the centre of its orbit was exactly as the square of 


its velocity. Strangely enough, it never seems to have occurred to 
them that this tendency of the body to fly of at a tangent, being 
exactly equivalent to the force required to detlect it from its natural 
straight line of motion, must be invariably proportional to the 
body’s momentum, and, consequently, that if the momentum of a 
body were simply in proportion to its velocity, then the force 
required to detlect its motion to a curved line, or its centrifugul 
force, must also be simply az its velocity, an argument which would 
at once have shown them the absurdity of their proposition. 

M, representing momentum, d, diameter of circles, and C, centri- 

M 
fugal force, then = C. The larger the cirele, and proportionally 
less must obviously be the centrifugal force at the same speed, be- 
cause the deflection from a right line is less rapid; but in every case 
M and C must bear a simple proportion to each other. 

In reply to Mr. Alexander, | perfectly agree with him as to the 
impossibility of arguing upon any subject unless sowe certain pre- 
liminaries are first agreed upon in common. 

For the satisfactory solution of our present problem, we must first 
define what is power and what is work. , 
take the former as pressure X speed; or, if Mr Alexander preters it, 
as “pressure X space passed over in a given time,” which amounts 
to precisely the same thing. The latter—work—must be regarded 
as the total effect of power expended, and quite independentiy of 
the time the power may have been acting to produce such elect. 
Thus in estimating the work obtained from 2 lb. of coals, we say 
they have raised / Jb. y ft. high, and that without taking any note 
of the time that may have been occupied in performing that duty. 
These points being conceded (and I cannot think that any one will 
dispute them), there can exist no ground for misconception in esti- 
mating the value of momentum, and any difference of opinion on 
the subject must imply a fallacy in the reasoning of one or the other 
of the disputants. 

In his defence of Mr. Lardner’s theorem, Mr. Alexander admits 
that an impulse of a certain value, to be eflective in increasing the 
speed of a moving body, must be weaker in pressure in proportion 
to the necessarily increasing velocity with which it must be im- 
parted; and he states that the value of such impulse must never- 
theless remain the same, because the product of the “ pres- 
sure X space passed over in a given time” remains constant. 

In this I perfectly agree with him, and it will be found to coincide 
exactly with what I advanced in my last. But he goes on to say, 
“The moving body will, therefore, be accelerated; just as it would 
be by a constant pressure, such as gravity acting in each successive 
unit of time through a constant space.” Now, here we differ, | 
contend that gravity exerts a power on the falling body just in 
proportion to the velocity of its fall. And here | may be allowed 
to use an argument which will tend to maintain the posi ion I as- 
sumed in my last, ve., that the natural force of gravitation works 
very ditlerently from our artilicial forces. Not that I suppose—as 
Mr. Alexander seems to think—* that the force of gravity would 
act in a peculiarly advantageous manner upon moving masses.’ 
On the contrary, | hold it as the very tirst principle of mechanics 
that we obtain an equivalent for the power we expend, no matier in 
what way that power may be applied. For example: by raising a 
weight 1600 ft. we obtain 100 times the momentum from its fall 
that we do by raising it 16 fi. only. The distinction | made between 
the force of gravity (at the earth’s sarface) and what I called our 
artilicial forces was, that the former “acts with unvarying inten- 
sity at any speed, and it acts on the falling body just in the ratio 
of the velocity at which the body may be falling.” We cannot 
conveniently make this the case with our artiticial forces for this 
reason—we cannot conveniently increase our power in the ratio of 
the velocity of the object we may be stimulating. My meaning will 
become more clearly apparent from the following tigures :— 
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Average velocity whoion, Average power of gravity through atthe end 
durin, each con- oy body « td during each during each ot cach 
secutive second, ” CunseCUiVe sevomu, cons cutive cons cutive 
second. ecund, 
Second, ft. Ibs, ft. it. 
Ist 16 xX We= 169) \ Work done by 16 32 
2nd 4s88 x W = 450 } gravity at the 4d O4 
3rd 80 xX 0 = 800 >| end of 5sec 8u 96 
4th 12 XK W = 1,1] | 4,000, 112 123 
Sth 144 xX WwW = 1,440) (Work done at 144 160 
6th 17% X W = 41,760 { theendof 10 176 192 
7th 28 xX WwW = 2,030 sec., 16,000. 208 224 
Sth 2400 xX WW = 2,400 240 256 
9th 272 xX 10 = 2720 § 272 283 
10th 3044 X +1 = 38,040 ) 304 420 


1,600 

We here see that the total power exerted by gravity in causing a 
body to attain a velocity 320 ft. per second is four times that neces- 
sary to make it attain a speed of 160 ft., and that, to cause a uniform 
acceleration of speed, the power exerted must increase in the ratio of 
the squares of the times, or in the ratio of the squares of the veloci- 
ties. Also, that the power exerted by gravity is exactly as the 
space fallen through. ‘This illustra:ion need not be conned to the 
case of fallen bodies. It will serve equally well, for instance, to 
show the proportion of power required to cause a railway train to 
reach any given speed. Or, in the case of an imagmary long 
horizontal cylinder, to which L referred in my last, let us suppose 
the piston tu we 10 Ib., the total pressure of steam upon it to 
equal 10 1b. If the pres ure of the steam be then maintained at 
exactly 10 1b., notwithstanding the coustanuy accelerated speed of 
the piston, the average pow er exerted upon it during each consecutive 
second of its motion will obviously be, as in the third column of the 
precedins calculation, whilst the space moved through, and, conse- 
quently, the steam consumed in each second, are shown in the fifth 
column. In fact, the whole of the figures apply equally to the one 
case as to the other, and the power exerted by the steam in the 
cylinder is precisely analogous to that of gravity. 
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Mr. Alexander assumes that, because the acceleration of a falling 
body, and, consequently, the additional space it passes through 
during each consecutive second are uniform, therefore the power 
exerted in causing that acceleration is uniform. It is on this ground 
that he defends the theorem of Lardner; but I hove shown tha: the 
power necessary to make a body gradually attain any given velocity, 
must be as the square of that velocity. Mr. Lardner's reasoning is, 
therefore, fallacious on this point. 

Although I did net make use of the expression “ latent power,” 
and power in a “latent state,” as Mr. Alexander, by placing them 
between inverted commas, would seem to imply, vet | do contend, as 
I previously stated, that a certain amount of power * becomes, as it 
were, latent or inherent” in a moving body. 

In fairness to Mr. Alexander, I may state that I have seen the 
preliminary treatise on mechanics, by Playfair, in the “ Eneyclo- 
pedia Britannica,” to which he alludes in a previous letter, and | 
tind that he takes much the same view of the subject as Mr, A., and 
endeavours to make a distinction between momentum and vis viva. 
I have not had an opportunity of seeing Mose'y's works, and the 
only work of Whewell’s that | have at han! is his © birst Principles 
of Mechanics,” in which I believe he does not mention vis viva. 

As to the pass: Mr. A quotes from Weale, 1 submit that it is 
most illogical. The reasoning is fallacious and contradictory, 
though the inference is made to accord with an ascertained fact — e., 
that spheres of equal mass, and equal dimensions, will penetrate any 
soft subsiance offering uniform resistance to a depth proportional to 
the squares of their respective velocities. 

Now in his hypothesis of the 61b. and the 121b. ball, Weale makes 
no stipulation that the one shall be denser than the other in pro- 
portion to its weight. The diameters «f these balls would therefore 




















be as \/6 : 4/12 and their powers of penetration as their momenta 
divided by their diameters. I would gladly demonstrate more at 
length the absurdity of Weale’s reasoning on this point, but I tind I 
should be trespassing too much upon sour space, 

With regard to Mr. Alexander's assertion that the power required 
to raise 1 Ib. 4 ft and 4 1b. 1 ft. respectively, is as 1: 2 1 can 
scarvely think he is serious in making it, thou h he adds the paren- 
thesis * (horse-power).” I need scarcely vay that horse-power is no 
measure of work done, but merely of the pressure X speed of a force 
in action. N f 

Retiro-place, Oldham, April 25th, 1860, 


7 


HEIGHT OF CHIMNEYS, 
Sir.—In Mr. C. W. Williams’ reply to my inquiry about the height 
of engine chimneys, given in Tie Exoinenn of April 6th inst., he 








| advances an idea | was not prepar d to receive —“ that it is uot the 


We cannot be wrong if we | 





| for the rule there is to make th ir chimpeys very h 





height of the chimney that regulates the draught.” This in 
direct opposition to the received opinion, wich is, that to improve 
the draught make the chimney higher. I watted to see if anyoue 
requesied that gentleman to expl Libs SO, AB None ce has been taken 
of it. 1 therefore venture to request him to ealighten those of your 
readers like myself who need it. Since his reply appeared, | i: 

been through most part of the South Staffordshire mining: district, 
and the engineers in that quar er do not agree with Mr. Willians ; 
i, and there are 
stone pits, 


is 








a very great number at the ironworks and coal a: i 

Mr. Armstrong's rule for the height of chimneys, as ‘aken from 
the A: tizan for August, 1855, gives the dMorent heights for ditierent 
boilers, commencing with a 10-horse and ending with a 2 .0-horse 
boiler—the 10-horse requiring a chimney 20 yards high and 18 in. 
in diameter at top, the 24 ga chimney 60 yards 











260-horse boiler requirin " 
high and 72 in. in diameter at top; and 1 infer, from Mr. Williams’ 
reply, that he likes a high chimney, for he st.tes that, * ln marine 
boilers, where a limit of 80 f;. to 50 ft. is all that can be effected 


" 
there will generally be a defect of draught, which can only be re- 
medied by a steam-jet in the chimney.” 

Prideaux, in his rudimentary treatise on “ Fuel,” states that 


“1 1b. of coal employed to raise steren, and applied by a steam- 
engine to compress air through a tire-grate, will do the work of 
500 Ib, expended in rarefying air, such air acting through the stack 
of a puddiing-furnace 85 ft high, 2 ft. by 2 ft. square inside, with 
20 ft. of grat-, and that the best instrument for compressing the air 
into the furnace isa fan, and half a horse-power is sutlicient. 

Dr. Ure, to whom Mr, Williams referred, takes the hei,ht of the 
chimney into account when calculating the quantity of air that 
passes into the chimney. , 

So, as I mentioned before, 1 am of opinion that it only requires to 
know the proper height of the chimney to make Mr. Williams’ 
principle the best and easiest applied that is known, So I hope he 
will give it, and likewise say if he would advise a regulating 
damper to work a door before the ash-pit. iste or Man. 





ForriGn anp Cotontat. Jorrixes.—The Paris correspondence of 
the 7imes speaks of the Emperor Napoleon having approved the 
model of a gunboat to be propelled by heated air instead of steam, 
[Probably an old idea under 2 new form.) * It is calculated,’ says 
the correspondent, * that the yearly savin. in the cost of fuel for the 
French navy will be about 80,000 G0f.--indeed, that the combustible 
used for cooking on a voyage will nearly suftice to propel the vessel, 
and boilers will be dispensed with. 1 hear that the experiments 
have succeeded so well that, in addition to the gunboats now nearly 
completed, a large vessel, the Reine Hortense, will be titted to receive 
the new machinery. ‘The inventor of this power, which may etlect 
another revolution in navigation, is a French engineer employed at 
Lyons. ‘The machinery, which has been made at Lyons, 1s soon ex- 
pected in Paris.”— Experiments were made yesterday week in the 
Polygon of Vincennes, with a new and improved rifle cannon, said to 
be of extraordinary power, and of precision beyond what is now 
attained in French artillery.—The French Government is preparing 
various measures f-rimproving trade, agriculture, and manulacturesin 
the newly annexed provinces of Savoy and Nice. Orders have been 
already given to execute the plan of a railway to be run from Nice 
to Genoa, with branches to the port of Villafranca, Beaulieu, Roque- 
brune, Menton, and Vintimelle, localities comprised in the arrondisse- 
ment of Nice. —The Canadian papers state that the idea of an At- 
lantic telegraph has been taken up in Canada, the Montreal Tele- 
graph Company having adopted a scheme for constructing one vid 
Greenland, Iceland, and the Faroe Islands. The extension of the 
Montreal line from Father Point to Belle Isle, which it is hoped will 
be shortly completed, will bring American news to witiin tive or six 
days’ reach of England.—The French Commercial Reform Associa- 
tion, in a circular, calls the attention of the Chambers of Commerce, 
Arts, and Manufactures, to the restriction of commercial operations, 
injury to navigation and the carrying trade, and consequent para- 
lysation of the consumption of labour, arising from the deiays fixed 
in the commercial treaty with England. ‘The Moniteur Industriel, 
the protectionist organ, on the other hand, warns the Chamber of 
Commerce and of Manufactures against this movement, and what 
it terms the manceuvres of the Chambers of Commerce in 
England. —A letter from Alexandria, which appears in the 
Patrie, gives some details relative to the state of things connected 
with the Suez Canal :—* Whilst negotiations are being carried on 
between the Porte and the European Powers on the subject of the 
canal, the preparatory works advance in Ezypt. ‘Two moles are 
being ¢ nstiucted at Port Said, one of which will ran out 2,000 
métres i to the sea, and the other 800. Stations, large sheds, and 
other establishments of a certa.n extent are being built between Port 
Said and Suez, and a large town is to be founded hall way between 
the two places, which will be named after the son of the vie roy. 
The number of kuropean workmen employed is about 700, but the 
native labourers count by thousands. The principal works will, it 
is hoped, be commenced in a few months.”—The directors of the 
Nerbudda Coal and Iron Company have received an intimation from 
the Secretary of State for India, that instructions have been given to 


the Government of India to grant them their lease, 
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Via. 1 shows in plan view, Fig. 2 in side elevation, and Fig. 3 in end | 


elevation, an arrangement of machinery for facing up and trimming 
and finishing the teeth of spur-wheels according to this invention 
by Sir Peter Fairbairn, of Leeds, A, A, is a framing of cast-iron in 
standards, A!,A!, of which a hollow mandril or shaft B is mounted ; 
this mandril B carries at one end a face-plate C for receiving the 
work to be operated upon, and to its other end is keved a worm- 
wheel D, for communicating dn intermittent axial motion to the 


work. Mounted loosely on the boss of the worm-wheel D is a worm- | 


wheel KE of smaller diameter, which wheel is intended to impart a 
continuous axial motion to the work for the facing up or turning 
operation. ‘The two worm-wheels are for this purpose temporarily 
connected together by a lock bolt attachment a, but while the 
trimming and finishing of the teeth is proceeding the lock-bolt a is 
thrown out, leaving the worm-wheel E to move freely on the boss of 
the worm-wheel D. F is an axle passed through the hollow shaft 
or mandril b, and resting in a bearing }; this axle is intended to 
receive and assist in supporting the wheel to be operated upon, and 
to prevent all tendency to vibration in the axle; it is coned to fit 
the mandril Lb, and sloited at its rear end to receive acutter c, which 
will key it fast to the mandril. G shows the position of the wheel 
to be operated upon when mounted in the machine. Besides being 
supported by the axle F it is clamped to the face-plate C. The 
tools employed for tinishing the wheel are carried by slide-rests of 
the ordinary construction, which when applied to the slide H may 


be moved up to their work over a pair of parallel “ ways,” or guides | 


I, between which the wheel G is mounted. ‘To prevent the vibra- 
tion of large heavy wheels while under the action of the cutters, 
adjustable stop-pins c!, e!, are provided, which project laterally from 
the guides or “ways,” and bear against the opposite sides of the 


work to resist the lateral pressure of the cutters ; or the stop-pins | 


may be inserted in standards carried by the slide H. For driving 


the worm-wheel E, and thereby imparting rotatory motion to the | 


work, the following arrangement is adopted:—K is a series of 
driving-pulleys, mounted on the shaft K!, and receiving motion from 
a driving-band from any first mover applied to one cor other of the 
pulleys, according to the surface speed required to be given to the 
work. On the axle of these pulleys isa bevel pinion @ which gears 
into a similar pinion d', on a horizontal shaft d°. ‘To this shaft is 
keyed a worm d3, which gears into and drives the worm-wheel E ; 
when, therefore, the driving-strap is thrown off the pulleys K, the 
work will be brought to rest. This rotatory motion of the work is 
required for the facing up or turning of wheels; and for this purpose 
the slide-rest shown at L is applied to the slide H. 
two cutters in this slide-rest both sides of the wheel may be 
simultaneously operated upon. This is the first operation to which 


the wheel is subjected in the machine, and the cutters used for this | 


purpose will be of the ordinary construction. In order, however, to 
eflect the tiimming and finishing of the teeth, Sir Peter Fairbairn 


uses One 0, more rose-cutters, the peculiar adaptation of which to | 
the present purpose forms the main feature of this invention, and in | 


conjunction therewith, when applied to machinery for finishing spur- 
wheels and segments, he employs suitable mechanism for giving a 
regulated intermittent axial motion to the face-plate, to which the 
wheel or segment is attached, and retaining it in a fixed position 
while the trimming of the teeth is proceeding. 
provides a dividing-plate e, into the notches of which a spring stop 
forming part of a hand lever e! takes. This hand lever is keyed to 
a stud axle, which carries a spur pinion e? in gear with an inter- 
mediate change- wheel & carried by a swinging frame. 

‘Lhis change-wheel es takes into and drives a spur-wheel es on a 
horizontal shaft e& that lies immediately below the worm-wheel D. 
This shaft is titted with a feather along its whole length to receive 
a worm és, which turns in bearings in a sliding bracket-piece M, 
pendent from the under side of the main framing, and gears into 
and drives the worm-wheel D. The object of making this bracket- 


By employing 


To this end he | 


MAN 
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piece to slide is to enable it to carry the worm out of gear with the 
wheel D when a continuous axial motion is required to be given to 
the work. When the worm ¢ is brought into use, the bracket-piece 
| M is secured in position by means of clamping screws f, f. It will 
now be understood that, for the purpose of shifting the work on its 
axis to bring the teeth in succession under the action of the rose- 
cutters, it will only be necessary to turn the spring lever, and the 
train of gearing e?, ¢’, and es, will transmit the required motion 
through the worm-wheel D to the face-plate ¢ carrying the work. 

The rose-cutters are mounted in a f  natly which is adjustable 
on parallel ways to suit the diameter of work in hand. To admit of 
this movement, it will be necessary to transmit the rotatory motion 
to the cutters and the lateral motion to the slide-rest from driving- 
pulleys mounted in a sliding frame. ‘This arrangement is shown at 
Figs. 2 and 3, where g, g, is the sliding frame, suspended in guides 
h, h, and titted with pendent swinging arms g', 91, jointed to which 
are weighted arms, in which the axle of the belt pulleys 7, 7!, 2, has 
its bearings. The pulley i receives a strap or belt from the fixed 
shafting, whereby all the pulleys are driven. <A belt from the 
pulley 71 communicates motion through a pulley & on the axle of a 
worm é! to a worm-wheel /, with which the worm is in gear, and 
thus, through a screw shaft which forms the axle of the worm-wheel 
1, communicates the required lateral motion to the slide-rest in the 
manner common to slide-rest lathes. In like manner, a belt from 
the pulley # drives a pulley m on a stud axle, which carries a spur 
pinion m) in gear with spur pinions on the axles of a pair of rose- 
cutters, one of which is made a counterpart in profile of the finished 
tooth required, and the other is an approximation thereto, and of 
rather smaller diameter than the finishing-tool. it being intended to 
prepare or rough out the work for the finishing-tool. These cutters, 
Fig. 4, are so mounted, that the plane of their axes will be on a level 
with the plane of the axis of the wheel under operation. 

It will now be understood that as the work is brought round and 
fixed by means of the dividing-plate in a position to present a space 
formed by adjacent cog-teeth to the rose-cutters, the slide-rest is to 
be set in motion, and the cutters will then pass through the space 
(the finishing-tool being preceded by the roughing or preparing- 
tool), and trim the sides of the two adjacent teeth with the greatest 
accuracy. ‘This operation will be repeated until all the teeth of the 
wheels have been brought in succession under the action of the 
cutters. When thought desirable, a similar arrangement of slide 
and cutter may be introduced on the opposite side of the work, 
thereby doubling the working capacity of the machine. It should 
be remarked that the above described arrangement requires some 
moditication to adapt it to the finishing of bevel, worm, and other 
kinds of gearing-wheels. Thus, for tinishing teeth of worm-wheels, 
the rose-cutter should be mounted in a radial arm, or the rest should 
be made to turn on its centre pin; and for getting the requisite rake 
or inclination for the teeth, the traverse of the cutter should be in 
the direction of an inclined plane, or across the plane of the axis of 
the work, instead of horizontally, or in the plane of the axis of the 
face-plate. The patentee also proposes to trim the teeth of bevel- 
whedke by the combined use of a rose-cutter or cutters and dividing- 
wheel by setting the face of the rest which carries the cutter at the 
proper angle, and making the cutter (whose diameter must not 
exceed the width of the narrowest portion of the space between the 
teeth) operate on the side of one tooth only at a time. 

The mode of applying the invention to the trimming of the teeth 
of straight racks is not illustrated, as the following explanation will 


in contradistinction to circular work. The rack to be operated upon 
is clamped to a bed or table, to which an intermittent progressive 
| motion is to be given through the medium of a dividing-plate or its 
| equivalent to bring the work into the proper position for the rose- 
cutter to act; and the cutter is mounted vertically in a slide carried 
| by a cross-head. This slide may be made adjustable, so as to travel 
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enable any competent mechanic to apply the rose-cutter to straight this part of the bridge in order to admit of persons crossing 
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in a line at right angles to the work, or at any degree of inclination 
thereto, and carry the cutter between the teeth. Rotatory motion 
being given at the same time to the cutter, it will trim the near 
sides of two adjacent teeth at every traverse which it makes across 
the rack to be trimmed, or if desired, in this as in the former 
examples, two or more tools titted to the same slide may be used, the 
first to rough out, and the other to finish the work. 


Tue Lime Licut on WestMINSTER BrinGE.—For some even- 
ings past the completed portion of the new Westminster Bridge has 
been lighted by the new lime light, and has presented a brilliant 
appearance. There are ten lights on the bridge—about one-third of 
the number of the old gas lights. The light is of a pure white 
colour and of dazzling brilliancy, making all the old gas-burners in 
the proximity appear as dull as though they were burning in the 
bright sunlight of noonday. It was to this description of light that 
Professor Faraday referred when he stated it was so intense that it 
could be distinctly seen for a distance of ninety-five miles, and the cor- 
rectness of this statement was verified during the Ordnance survey of 
Scotland, when one of these lights, placed as a station mark on the top 
of Ben Lomond, was distinctly seen at the Knock Layd, between 
ninety and one hundred miles distant. A single jet of the lime 
light of medium size is equivalent to forty — or eighty fish- 
tail gas-burners, or to four hundred wax candles; and its intensity 
and brilliancy may be increased by augmenting the quantity of 
gases supplied. As compared with the illuminating power of com- 
mon gas, a single jet, consuming four cubic feet of the mixed gases 
of hydrogen and oxygen, is said to be equal in illuminating power to 
that obtained from four hundred feet of ordinary gas. The mode in 
which the light is produced is by the combustion of lime under the great 
heat caused by the flame of the mixed gases. A stream of common 
gas, which is used instead of pure hydrogen, is conducted through 
one pipe, and a supply of oxygen is sent through a second one, each 
being attached to separate gas-holders. ‘These pipes terminate near 
the lamp in one single tube, where the gases are allowed to mix in 
their way through a curved jet to what may be called the wick of the 
lamp, which is simply a lump of lime, held in close proximity to the 
mouth of the curved tube by a piece of metal. In lighting the lamp 
the first step is to direct the stream of hydrogen upon the lime ; It 18 
lighted, and gives forth a small flame of a pale yellow colour. In a 
few seconds after this pale colour gives place to a deep red, caused by 
the combustion of the metal calcium in the lime, under the great 
heat of the hydrogen flame. When the lime is in this state the 
oxygen is turned on, and instantly the bright white light is pro- 
duced, which will continue as long as the “wick” remains > 
sumed. The supply of lime is kept up by the action of simple clock- 
work machinery, which raises the material as it burns down, ata 
rate of speed varying according to the progress of the ——— 
There is nothing of an expensive character about the light, - 
with ordinary care it may be used with perfect safety. At oma 
the oxygen gas is conveyed in bags to the pipes, as the gas-hol¢ = 
provided are not sufficiently large to contain the quantity require 
for the night’s consumption. The works required for the oe 
of the remaining portions of the new bridge are being pushe _" 
wards with considerable activity. The carriage-way and epee 
on the eastern side of the old bridge are in course of removal for t r| 
purpose of lowering the surface, and a large portion of coating Hoe 

“ ee . - ale * ressé 
two adjoining arches has been takcn down. It is necessar) ss eient 
the progress of the works, as the travelling cranes overhead wo 
be caly’ 8 few inches above the highest part of the old roadway: 
The removal of the crown of the centre arch and carting away seve 
feet of the roadway will afford the necessary accommodation. | 
soon as this alteration has been effected on the one half of the bridge 
the foot passengers will be required to pass on that side.— Observer. 
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TO CORRESPONDENTS 


*,* We must request such of our correspondents as may desire to be referred to 
‘makers of rit ty apparatus, &c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

C. H.—Writeto the Horse Guards. 

T. F. D.—Apply through any metal broker. 

E. W. B.— We have not vet had time to inquire. 

G. B. (Stockton).— Write to Mr. Siemens, Johun-street, Adelphi, W.C. 

R. C. O. (H.M.S. Argus).— The subscription for six months is 15s. 9d. 

C. A. J.—Air of ordinary temperature is doubled in volume by an addition of 
431 deg. of heat. 

ConsTaNT READER.—IV’e ave unable to give you the information in the detail 
which you require. 

A. C. (Biggar).—An advertisement would doubtless bring what you require. 
You can write to the publisher, Mr. Luxton, for the purpose. 

H. H.—The cir-pump combined with a cold water pump for the surface con- 
denser has Leen patented by Mr. J. Frederick Spencer, of No. 1, Adelaide- 
place, London Bridge. 

ConsTANT READER.—A word of advice. Do not read THE ENGINEER nor any 
other newspaper constantly. It must be very tedious to do so, and, we have no 
doubt, it is also very injurious. 

A. B. Mel. (Portsea).— We shall be better able to judge if you send us a rough 
sketch of your invention, You could not register such an invention, and it 
is doubtful if a registration for three years would be of any use, even if 
obtained. Your proper course would be to patent it through any responsible 
patent agent, 

WORKS UPON THE RIVER SEVERN. 
(To the Editor of The Bugineer.) 

Srr,—In your last number you notice my paper read to the Institution on the 

24th ult. Will you do me the favour in your next to correct an error in the 

amount of the estimate? In the paper the amount was correctly stated at 
£45,000 ; in your notice the sum of £35,000 is mentioned. 
Worcester, May Ist, 1860. E. Leapgr WILLIAMs. 





CONVEYANCE OF STEAM. 
(To the Editor of The Engineer.) 

S1n,—I should be glad if any of your correspondents would supply a few 
facts as to the conveyance of steam for any distance; such as the length, 
pressure, size of pipes, sort of joints, mode of covering, loss of pressure by 
leakage, wire drawing or condensation, work done at the far end; if an 
engine be worked at the far end the size of cylinder. I am told in some 
of the collieries it is taken long distances. CONSTANT READER. 

Manchester, April 27th, 1860. 


THE EASTERN COUNTIES ACCIDENT. 
(To the Editor of The Engineer.) 





*Johl £, } 


Sir,—A domestic calamity and pr engagements have 
prevented my writing to you as to some inaccuracies in treating of my 
evidence on the inquest at Tottenham. In the leading article of three weeks 
ago you assume that I said the bad weld should have been searched out with 
a cold chisel. I said no such thing as to the weld. but I did say it as regards 
the longitudinal crack. Last week an ‘‘ imputation” is transferred 
from Mr. Webb to me—which is also incorrect. I never said the light could 
be seen through the bad weld. I did express my belief that if it had been 
examined with a good light, and by a man under the engine, the crack would 
have been visible; and I have no doubt it would have been abundantly so, 
but I never supposed the light could be seen through, as the rough surfaces 
of the badly welded part would probably have prevented that. I shall be 
glad to show you the short-hand notes of my evidence, if you entertain any 
doubt. I do not mind any fair criticism of what I did say, but it is desirable 
that Mr. Editor should not base his observations on what I did not say. 

3, Great George-street, Westminster, 8. W., CHARLES May. 

London, April 19th, 1860. 
RATING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Would you, if you can, give me an answer to the following question, 
as affecting many using machinery ? 

I am the proprietor of a paper manufactory, and some years since the pro- 
perty was valued for the purpose of being rated to the r rates, it being at 
that time worked by water-power, and rated accordingly. Of late years the 
water has gradually dropped off, and steam-power was used to make up for 
the loss of the water-power. A dispute respecting the rating has arisen, and 
surveyors having been sent in, have decided upon rating the steam engines, 
and which being part of my stock in trade, and the power of which is bought 
whenever it is required, I and some others consider it wrong, and wish to 
appeal against such rating. It is difficult to meet with a competent authority 
to decide in this case as to who is right and who is wrong. A. C, 

[This is a case for the lawyers. ] 











MEETINGS NEXT WEEK. 

INSTITUTION OF CivIL ENGINEERS.—Tuesday, May 8th, at 8 p.m.: Renewed 
discussion ‘‘On Coal-burning and Feed-water Heating in Locomotive En- 
gines,” and ‘‘On Indian Railways; with a description of the Great Indian 
Peninsula Railway,” by Mr. James J. Berkley, M.I.C.E. 

South WALES INSTITUTE OF ENGINEERS.—Westgate Assembly Room, 
Newport, Monmouthshire, on Wednesday, 9th May, at 12 o’clock at noon. 
The following papers, read at former meetings, will be discussed :—Mr. 
Robson’s—‘“‘On Working and Ventilating the Steep Measures of South 
Wales ;” Mr. Greenwell’s—‘‘ On the Ironstones of Wilts and Somerset ;” 
Mr. Maynard’s—‘“‘ On the Crumlin Viaduct and Girder Bridges.” And the 
following read and discussed :—‘‘ On Rolling Heavy Iron,” by Mr. Menelaus ; 
“*On the Economic Value of Fuel as nay ve of Mechanical Power,” by 
Mr. Dorman; “On Improvements in Blast Furnaces,” by Mr. Ogden. 

Socigty oF Arts—Wednesday,*May 9th, at 8 p.m.: ‘‘ On the Employ- 
ment of Peat in the Useful Arts, together with an Account of some Recent 
Improvements in the Preparation of it for Various Useful Purposes,” by Mr. 
W. E. Newton. 

Socizry or ENGINEERS.—Lower Hall, Exeter Hall, Monday, May 9th, at 
7 p.m.: “On Diving Apparatus,” by Mr. C. W. Stocker. 





Tue ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d, 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 

Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the same rate for the space they fill. All ajngle advertise 
ments from the country must be accompanied by stamps in payment. 
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HIGH SPEEDS, 


THE old mail coaches performed wonders in theirday. To 
accomplish the distance between London and Exeter in 
four hours would be less of an achievement, in 1860, than 
was the conquest, in five hours, of the entire distance 
between London and Brighton in 1830. The wonder 
which followed the advent of railways was greater, no 
doubt, than that of which mail coaches were the objects. 
but now there is little wonder left for either. We are 
beginning to be impatient of express trains. Fifty miles 
an hour, although it is a respectable speed, is not always 
fast enough for the modern traveller. We must go still 
faster, and to this end renewed efforts are being devoted to 
the improvement of permanent-way and rolling stock, and 
heavier and more powerful engines are in request. The 
accumulation of traffic has become so great, indeed, on 
many of our lines, that trains must be hurried to be kept 
out of one another's way. Many of the heaviest coal 
ay on the Great Northern line are run at forty miles an 

our, and several of our locomotive superintendents have 





conceded the necessity of high speeds, even for goods 
traffic, by boldly adopting 6-ft. wheels for goods engines. 
The parliamentaries, even, are wheeled rapidly along, 
albeit they are subjected to almost interminable delays in 
the sidings. At this moment it is proposed to increase the 
express speeds of the great lines to the north, and hage 
engines for this purpose are already nearly completed 
for the Great Northern. The North-Western has 
never yet failed to respond to a challenge of this 
sort, and no one knows what mountains of enginery 
will come forth from Wolverton. The Caledonian 
Railway Company are preparing for their share of the 
work, and engines which are likely, five years hence, to be 
considered as large, are in course of construction in Glasgow. 

The problem of very high speed is likely, therefore, to 
be solved by increasing the power rather than by diminish- 
ing the resistance. Such gradients and curves as exist 
upon our older and more important lines are there for ail 
time, and we must be content to expend the power neces- 
sary for overcoming them. Large as their resistance may 
be, here and there, they are nothing, however, in com- 
parison with the “train resistances,” properly so-called. 
These resistances are unquestionably capable of considerable 
reduction, and in reducing them the necessary weight of our 
rolling stock could be materially diminished, whereby less 
gravity would be incurred on gradients, and less centrifugal 
force developed on curves. To reduce the train resistances, 
the permanent-way needs straightening and smoothing. 
With straight unyielding rails, whose surfaces form 
practically perfect planes, a continuous support is wanted, 
all along the line. Mr. Brunel strack boldly out, many 
years ago, with the longitudinal system, but, unfortunately, 
the arrangement which he adopted involved the use of a 
shallow, deflecting rail, which bent, all along, under the 
wheels, opposing a perpetual gradient against the progress 
of the train, besides crushing the timber bearings beneath. 
Then, again, the stringers cut off the drainage, they were 
almost inaccessible for repairs, and the whole arrangement 
was notoriously expensive. A better practice has adopted 
arail even deeper than the ordinary rail—63 in, or 7 in. 
Instead of setting this up upon its lower base it is clamped 
between two side timbers, and beyond the bearing which 
the lower table takes, of itself, upon the ballast, the rail is 
supported close under the head, and has, therefore, no 
tendency to overturn. When it was originally pro- 
posed thus to support a railway bar, the idea was ridiculed 
as impracticable. Professional authority condemned it 
without even a hearing. Nothing, we were assured, could be 
more absurd than the proposition to distribute the enormous 
weight of a railway train over a few square inches of 
timber, which could hardly be said to have any connection 
with the rail. And yet, y Mine An all predictions, the system 
has successfully withstood the severest test, and it is now a 
perfectly established fact that an ordinary double-headed 
rail, bolted every 3 ft. between a pair of timbers of only 
3 in. by 4 in. section, is as completely supported upon the 
ballast, as when perched upon sleepers of the largest size 
employed in ordinary practice. With this system of supports 
the rail itself may not only be considerabiy strengthened, 
as its depth may be increased without endangering its 
stability, but the timbers, slight as their hold apparently 
is, furnish an additional stiffness, equal to nearly or quite 
one-half that of the rail itself. This stiffness being con- 
tinued to the joints, a stout cross sleeper at each prevents 
any sinking there, and serves at the same time to tie the 
whole system together. The whole arrangement occupies 
so little depth in the ballast that the drainage is not inter- 
fered with, whilst every part is as accessible for examina- 
tion or repair as the common cross-sleeper road. 

It is with such a construction of permanent-way that we 
may expect to reach the highest speeds attainable, until 
railways and rolling stock are constructed to fit each other 
with the accuracy of other mechanism. We might, there 
is every reason to believe, attain speeds of seventy-five or 
eighty miles an hour on a line thus supported, and there 
would be no apprehension as to the breaking of rails. 

Upon such a line the train resistances would be greatly 
diminished by the use of independent wheels. As is well 
known, George Stephenson stoutly opposed all attempts to 
introduce loose wheels upon railways. He did not believe 
in them any more than he believed in double-headed rails, 
steam traction upon common roads, and some other im- 
portant improvements which an ampler experience has 
found to be valuable. An accident which happened upon 
the Liverpool and Manchester line to one of Braithwaite 
and Ericsson’s engines, which, like their first locomotive 
the Novelty, had loose or independent wheels, put an end 
for the time to all attempts to introduce the system upon 
railways. Robert Stephenson patented an arrangement in 
1831 for oiling railway axle-bearings by revolving a hollow 
axle, to which both wheels were keyed, upon a stationary 
solid axle. He took pains in his specification to express 
his convictior of the manifold dangers which attended the 
use of loose wheels, and the patent in question may be 
taken as an emphatic declaration of his views upon the 
matter. It was a somewhat singular coincidence that a 
patent had been taken out in January, 1826, by one Robert 
Stephenson, who described himself as an engineer, of 
Bridge Town, Old Stratford, Warwick, for an arrangement 
by which the wheels upon opposite sides of a railway 
carriage revolved independently of each other. Zhe Robert 
Stephenson, who was destined to achieve such fame in the 
engineering world, was then, we believe, absent in South 
America, but his namesake, whoever he was, exhibited a 
good deal of engineering knowledge in stating that, upon 
the system of fixed wheels at that time existing, it was 
necessary to renew them every five or six months, whilst 
the rails at certain parts of the line required renewal every 
three or four years. 

Whatever improvements railway companies are likely 
to adopt from choice, there are some which, to attain the 
speeds now demanded, they must adopt, and indeed are 
adopting from necessity, Hard-surfaced rails and steel 
tyres, both necessary for preserving the truth of the roll- 
ing surfaces, are being extensively introduced. We have 
a elsewhere a practical communication upon the 
subject of balancing railway and other wheels, moving at 





high velocities, and railway companies will doubtless find 
it necessary to adopt the suggestions which it contains. A 
better system of brakes is being gradually adopted, whereby 
fast trains will be placed more effectually under contro}. 
These and other improvements would have been advan- 
tageous at lower speeds, but we suppose we may be 
satisfied if railway companies adopt them at all. 


ENGINEERING EDUCATION, 


THE entire claim of civil engineering to be recognised as 
a profession rather than as a craft is based, all will admit, 
upon the scope and importance of the knowledge with 
which only civil engineering can be properly practised. 
Civil engineers, at one time, were mostly uneducated men, 
respected, no doubt, for their skill, but hardly flattered 
for their genius, even when they might happen to possess 
any. When Brindley had carried a navigable water- 
course high over a navigable river there was a good deal 
of vague wonder, and much of it was doubtless of the 
kind which an astonishing acrobatic feat would have evoked. 
Strong prejudices on the part of the public and a want of 
education excluded the engineer from the position to which 
he has since attained. When engincering services came to 
be in request, and when high social and pecuniary rewards 
were held out to men capable of winning them, engincer- 
ing assumed its proper place. And whilst its successful 
practice depends upon the constant exercise of sound judg- 
ment, it depends hardly less upon the possession of varied 
and exact knowledge—such, indeed, as would become the 
highest professional position. 

Besides that kind of intuitive knowledge which, in any 
art and in any profession, is indispensable to ordinary skill, 
an engineer should possess extensive mathematical, philo- 
sophical, chemical, geological, architectural, and commercial 
knowledge. A clear perception of mathematical truths, 
and an habitual resort to their application, are of almost 
essential importance in engineering pursuits, In all 
the complications of measurement, whether of pon- 
derable matter, visible spaces, or of the secret rela- 
tions of forces, mathematical analysis is generally of 
great assistance, and what are apparently the rudest of 
— formule are not unfrequently the results of the 

ighest mathematical reasoning. In the construction of 
bridges, in hydraulic and hydrographical operations, and 
in many other circumstances the engineer who is thoroughly 
at home in the science of nambers will always have the 
advantage over him who is not. A knowledge of natural 
philosophy is of no less importance, embracing as it docs 
the science of mechanics, which underlies the practice of 
mechanical engineering. That more of this knowledge 
may be acquired in the workshop than in the study is 
doubtless true, but he who is versed in shop-craft alone 
will always suffer in comparison with him who, with the 
same knowledge, has in addition that contained in books. 
A civil engineer cannot be expected to be an accomplished 
chemist, but there is a vast amount of chemical knowledge 
which is next to indispensable to the engineer who seeks to 
attain the highest position in his profession. A gas engineer, 
as an engineer whose business it is to construct gasworks is 
now called, cannot dispense with accurate chemical know- 
ledge. An engineer in general practice will derive great 
assistance also from a knowledge of the chemistry of iron, 
that of fuel and combustion, the chemistry of building 
materials and cements, and much else of a similar kind. It 
is when chemical speculation is made the subject of con- 
troversy among engineers that it becomes them least, and 
no engineer of genuine talent would stoop to parade a 
smattering of science with the view of advertising his own 
acquirements. A chemical hobby, based upon chemical 
ignorance, will render an engineer more ridiculous, perhaps, 
than any other weakness of which he may be guilty. It 
is not long since an eminent engineer—an engineer who, 
having constructed gasworks, should, from the chemical 
knowledge thus implied, have known better—insisted 
before an influential meeting of engineers that it was 
impossible to effect a saving by admitting air to complete 
the combustion of the gaseous matter of coal in a boiler 
furnace. His reason was, that the heat generated by the 
combination of the oxygen of the air with the combustible 
gas was more than absorbed in heating the nitrogen which 
forms four-fifths of the bulk of the air so admitted! He 
could not perceive that, upon this hypothesis, all combus- 
tion would be attended by the same effect, and he overlooked 
the fact that the nitrogen thus heated is always allowed to 
pass on through the furnace, and that it enjoys as favour- 
able facilities for disposing of its heat to the boiler as does 
the heated carbonic acid, which is the normal product of 
carbonaceous combustion. 

No engineer of extensive practice can deny the great 
importance of geological knowledge, which gives to its 
possessor the faculty of judging with great correctness 
what soils he may safely attack, and what others he should 
seek to avoid. From an ignorance of the geological cha- 
racter of a given district, it is possible to more than double 
the cost of constructing and maintaining a canal, or even a 
railway, through it, A few borings, and a little general 
observation of the surface of the ground, will often enable 
an engineer of experience to avoid dangerous and difficult 
works, and to find easy and practicable routes and locations 
for others. An engineer can seldom rely, for this kind of 
knowledge, upon anything that has been done by other 
engineers before him. He may, perhaps, without knowing 
anything of bridge construction, safely copy a bridge de- 
signed by a man of originality and judgment, but he 
cannot, by any servility or juggling, apply in a lias 
formation the knowledge which somebody else has obtained 
in a ridge of whinstone. 

Architectural study and taste are often of the greatest ser- 
vice to the engineer. London Bridge is quite as much a work 
of architecture as of engineering, and so are thousands of 
similar structures elsewhere. The Ponte della Santa 
Trinita, at Florence, is to engineering what the most 
beautiful Athenian temples are to architecture. It is the 
type of the most graceful pontine construction, such an one 
as in its design alone would win an imperishable engineer- 
ing reputation. However valuable utility may be, we 
cannot despise beauty in works of construction, and where, 
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especially, they are exposed to general view, and neces- | signifi h 
sarily, therefore, to general criticism, they should exhibit a | the hands, and also a shop to which they may go. 


decent regard for the laws of design and proportion. In 


this respect, many of our engineers, we apprehend, have | poorer or the weaker to those whose interest lies in taking 
| advantage of their position are too numerous and too subtle 
Judged in a professional light, commercial knowledge is | for any direct efforts of the law ever to grapple with. If 


failed greatly. 


not, perhaps, of paramount importance to the engineer, but 
from the point of view in which engineering is now almost 
universally regarded this kind of knowledge is indispen- 
sable. It is a broad principle which no engineer should 
ever forget, that the interest upon the capital sunk in an 
undertaking is as much an element of expense as are fuel, 
6 wages, and stores. In one locality abroad, an iron 
tubular bridge for a railway was estimated to cost 
£200,000, the annual interest of which at 7 per cent. (the 
prevailing rate) was £14,000. A wooden bridge of ample 
strength was constructed for £35,000, and thus it was 
cheaper to burn down such a structure every two years and 
a-half than to erect one which, as a work of constraction 
merely, would have been greatly superior. In all depart- 
ments of engineering, a knowledge of prices and a general 
commercial basis of estimation are of immense value, 
although more so, perhaps, to the ambitious aspirant than 
to the long-established practitioner, whose extravagance, in 
many cases, passes unquestioned, 

It is not the practice in England to go to polytechnic 
schools for a practical knowledge of engineering. The 
system of apprenticeship is considered to afford much 
better results, although the instruction thus acquired is 
often very limited, and still oftener very empirical To 
have worked under Telford or George Stephenson, would 
have been securing an engineering education of which any | 
one might boast. In such a school, a young engineer 
would have had the example of original investigation, and 
the unmistakable results of the most comprehensive ex- 
perience. When, however, engineers began to copy one 
another, and their pupils were not forced into 
original reasoning for themselves, there was a falling- 
off in the standard of professional education, Gentle- 
manly manners, connection, and patronage cannot 
supply the want of genius nor of sound professional 
training. And when such pupils, practised in hardly any- 
thing beyond copying, become masters in their turn, is not 
the chance of those who become their pupils still further 
diminished ? Whenever a strong spirit of conservatism is 
manifested in the infant profession of civil engineering— 
undeveloped and hardly half wrought as it still is—there 
is reason to fear that chere is too much copying going on. 
No engineers were ever so radical as our great masters. 
They delighted in seeming impossibilities, and did not 
remain long content with their achievements. Were those 
men still living there is no knowing what extraordinary 
strides we might now be making. In an acquisition of 
the knowledge for which, unlettered as they often were, 
these men were distinguished, young engineers will find 
their surest means of advancement. 


ADULTERATION OF FOOD AND DRINK. 
THE Bill now before Parliament for preventing the adulte- 
ration of articles of food and drink is one of great social 
importance, and especially to the industrial community, 
upon whom the evil of adulteration mainly falls — and 
necessarily falls without the possibility of redress. The 
workman, in most instances, almost necessarily buys his 
food at small shops where the reputation of the shopkeeper 
affords little guarantee for the genuineness of his wares. 
Such small shopkeeper, from his shortness of capital, from 
his imperfect acquaintance with his business, or from the 
necessity he has to make a small shop largely profitable— 
comparatively—is an easy victim to the wholesale vendor 
of cheap, because adulterated, articles. In manufacturing 
towns there are still further reasons of a grave character for 
demanding protection for the working population. The 
majority, perhaps, of the small shops we allude to are 
there under the management of workmen’s wives, who be- 
come shopkeepers without any previous training, simply 
asa means of eking out their husband’s earnings. ‘They, 
of course, are the ready prey of wholesale dealers in what 
is cheap and bad; and the vile articles they often sell 
could never be purchased or used by any one, unless 
trained by a lifelong education to be satistied with the 
vilest mixtures. ‘Then the receipt of weekly wares does 
somehow seem to create a hand-to-mouth way of living, 
and a want of forethought and providence, that prepare 
the way for victimisation. In an ill-regulated workman’s 
family everything is sent for in excessively small quan- 
tities, just at the moment it is wanted. The minute quan- 
tity opens the way for, and to some extent perhaps 


cancy not to be mistaken that he has influence over 


Indeed, the ramifications of influences that subject the 


direct truck dealing be prohibited, yet there are a hundred 
ways in which the same thing may be indirectly done. The 
main source of profit in all such efforts to grind the poor 
or dependent is the chance of selling inferior articles, 
adulterated articles indeed, at ordinary prices, through the 
pressure brought thus to stave off the honest effects of 
competition. We have always held it to be a matter of 
vital moment that the working classes should be protected 
from influences of this kind, and we are glad to see at 
least an attempt made to effect this object. The Bill in 
question proposes to enact that “ Every person who shall 
sell any article of food or drink with which, to the know- 
ledge of such person, any ingredient or material injurious 
to the health of persons eating or drinking such article has 
been mixed, and every person who shall sell expressly 
warranted as pure or unadulterated any article of food or 
drink which is adulterated or not pure, shall for every such 
offence, on a summary conviction of the same before two 
justices of the peace in England and Scotland, or before 
justices at petty sessions or a divisional justice in Ireland, 
forfeit and pay a penalty not exceeding five pounds nor 
less than five shillings, together with such costs attending 





such conviction as to the said justices shall seem reasonable ; 
and if any person so convicted shall afterwards commit the | 
like offence it shall be lawful for such justices to cause | 
such offender’s name, place of abode, and offence, to be | 
published, at the expense of such offender, in such news- 
paper or in such other manner as to such justices shal 

seem desirable.” 

In order to test the quality of articles, an analyst may 
be appointed locally for their examination, whose cer- 
tificate shall be evidence, and whose services shall be at 
the request of any applicant paying a small fee. 

This, with the usual apparatus for appeals and the 
general carrying out of the Act, is the whole of the 
measure ; and it does seem tous that it is singularly use- 
less and inoperative—a mere pretence, and no settlement of 
the question at all. Of course the yon omy | of things 
bought in any shop are not warranted, and in that case who 
is to prove that any adulteration is with the knowledge of 
the seller? and without such proof there is no remedy. If, 
therefore, it could be shown by the analyst’s evidence that 
a shopkeeper was selling dangerously adulterated goods, 
it seems that it would be almost impossible to fix the guilt 
of the action on any responsible party. But suppose, 
further, no analyst is appointed, as will generally be the 
case, doubtless; there will then be no possibility of even 
going the harmless length of finding out the adulteration, let 
alone the possibility of fixing its guilt when found. It 
does seem to us that the Act is a clumsy attempt to do a 
very needful and much required thing, and that for all 
practical purposes it will be utterly inoperative. Surely 
there need have been none of this useless apparatus and 
clumsy —— for the accomplishment of so simple a 
purpose. If a shopkeeper has adulterated goods in his 
possession, either he has adulterated them or some one has 
who, mediately or immediately, supplied him. The chain 
of evidence up tothe guilty party must be a simple and 
complete one. One end of the chain can be laid hold of at 
any time, and it requires little tact or perseverance to pick 
up the ascending links of the chain, however many they 
may be, till the first is reached, and the guilt of the wrong 
fixed unmistakably on its author. And this is a matter of 
sanitary police. It ought not to be left to the victim, who, 
in the worst cases we have pointed out, is victimised 
simply because he dare not do anything in self-defence. 
It ought not to be left to him to scent out, at the risk of 
his own position, a great social wrong. Let it be made a 
matter of police, the remedy certain and simple, and 
adulteration would be too dangerous to be practised. 


LITERATURE, 
By GrorGe ELLioTT7, author of ‘Scenes 
William Blackwood 


The Mill on the Floss. 
of Clerical Life,” and “Adam Bede.” 
and Sons. 

UNDER ordinary circumstances we could not notice a book 

of the class to which “The Mill on the Floss” belongs ; 

but there are about it characteristics and influences which 
lift it completely out of the category of common works of 
fiction, and give it claims on universal attention, Its author 
in “Adam Bede” threw aside the conventionalities of 





necessitates, high prices and inferior articles, or a trade 
whose staple was penny worths could never be made to pay. | 
Then the poverty and improvidence of the customer 1s | 
further traded upon by allowing him to get a little into 
debt, and so put himself into the shopkeeper’s hands, It is 
a principle with the more designing and dishonest portion 
of such traders to get their customers into their books to a 
safe extent in order to secure the whole of what they have 
to spend, and at a rate of profit unknown to fair trade. 
The debt is held over the head of the customer in terrorem 
to secure his allegiance, and to make him submissive to ex- 
orbitant charges. Then the shopkeeper is generally the 
only book-keeper in such accounts. ‘The buyer is not only 
in his hands as to quality and price, but as to quantity 
also. Very much of such buying is also done clandestinely 
by the wives of workmen who, from the vicissitudes in- 
separable trom a workmau’s life, from the habits of the 
mun himself, from the inadequacy of the wages earned to 
the wants that need supplying, or from a love of self- 
indulgence, secretly open an account with the shop-keeper, 
and cannot then refuse his terms or quarrel with the 
quality of his wares. 

Though the truck system is prohibited by law, practically 
it yet prevails to a very large extent. What numbers of 
builders keep public-houses, at which their wages are paid 
every Saturday east The overlooker of a railway job 


opeiis a “ tommy shop” as soon as he commences his work. 
A factory overlooker in a large mill, or the manager in a 
sraall one, is generally a provision dealer, and there is a 





ordinary fiction, and drew a wonderfully truthful and 
amazingly powerful picture of the life of an industrial 
hero. ‘“ The Mill on the Floss” has, possibly, more lean- 
ings to the conventional; but is instinct with the same 
manly, vigorous, self-relying sentiment. To the author 
belongs none of the rosewater sentimentalism of an almost 
exploded fashion, The writer is at once the exponent and 
type of the new and healthier state, whose advent every 
well-wisher of English society must heartily welcome. 
One is too conscious of marks of haste and of too rapid 
transitions—whose motives are not even indicated—not to 
feel that the book has been hastily written. Tom Tulliver is 
miraculously wise and prudent in the family council, Bob 
Jakin’s worldly wisdom is unaccountable enough to 
suggest inspiration. Wakem’s self is at variance with the 
shadows that he casts before. These, and similar minor 
blemishes, are rather pardonable proofs of the author's 
laudable anxiety to enjoy to the full the popularity “Adam 
Bede” had won, than serious subtractions from the value of 
a story set in such sound philosophy, and embalmed in 
noble sentiments or charming art. We cull a picture of 
home attachment, and then must leave a story whose 
teachings, whose dramatic power, and whose thread of 
melancholy interest culminating in one great closing 
catastrophe, must leave traces on every one who reads it. 
But the strongest influence of all was the love of the old premises 
where he had run about when he was a boy, just as Tom had done 
after him. The Tullivers had lived on this spot for generations, and 
he had sat listening on a low stool on winter evenings while his 
father talked of the old half-timbered mill that had been there 





before the last great floods, which damaged it so that his grandfather 
pulled it down and built the new one. It was when he got able to 
walk about and look at the old objects, that he felt the strain of 
this clingipg affection for the old home as part of his life, part of 
himself. He couldn’t bear to think of himself living on any other 
spot than this, where he knew the sound of every gate and door, 
and felt that the shape and colour of every roof and weather-stain 
and broken hillock was good, because his growing senses had been 
fed on them. Our instructed vagrancy, which has hardly time to 
linger by the hedge-rows, but runs away early to the tropics, and 
is at home with palms and banyans—which is nourished on books 
of travel, and stretches the theatre of its imagination to the Zambesi, 
can hardly get a dim notion of what an old-fashioned man like 
Tulliver felt for this spot, where all his memories centred, and where 
life seemed like a familiar smooth-handled tool that the fingers 
clutch with loving care. And just now he was living in that 
freshened memory of the far-off time which comes to us in the 
passive hours of recovery from sickness. 





The Theory of Compound Interest and Annuities, with Loga- 
rithmic Tables, By Fepor Toman, of the Société Crédit 
Mobilier, of Paris. Lockwood and Co. 

Tue English editor of this book believes that the general 
method of dealing with calculations such as are here treated 
of, is defective, through the want of fully developed 
logarithmic tables, and the imperfect or partial use of 
logarithmic modes of caiculation. The editor states in his 
recommendatory preface that 

The great experience acquired in these matters by the author of 
the present work, who for some years has been concerned in advisin 
one of the largest foreign financial companies, and his ieneaonsiel 
skill in laborious computations, have induced him to lay out the 
information collected by former writers of importance with regard 
to logarithms, to compute the present logarithmic tables, and thereby 
to accomplish an object which might be to this country useful and 
important in the highest degree. The prodigious tinancial business 
now carried on, either by individuals, companies, or Governments 
all over the world, has rendered the information which M. Thoman 
conveys in his theory particularly necessary at the present time. 
At first his Introduction was intended to be merely a key to the 
following tables; but the large number and variety of cases involved 
in computation, and likewise the financial importance of certain 
problems which had not yet been financially contemplated, have 
carried the author into a very wide field of inquiry, and engaged 
him in writing this new and complete mathematical theory. 

These original tables contain nearly 11,000 logarithms, 
with either seven or ten places of decimals, applicable to 
forty-eight rates of interest from 3 to 12 per cent, between 
one and 100 years. As the rates proceed by eighths 
from 5 to 6 per cent., the first differences are very nearly 
constant, and consequently the interpolations for each in- 
termediate rate are very simply performed. In order to 
attain the highest degree of correctness in these tables, the 
logarithms, numerous as they are, have been calculated 
and proved, when required, for ten and thirteen decimals 
by means of two and three different processes. 

The first column of each page gives, by simply adding 
or subtracting the logarithms— 

1, The amount of £1 at the end of any number of years. 

2. The reverse, viz., the present value of £1 due at a 
given time. 

The second column gives— 

3. The annuity which purchases £1. 

4. The reverse, viz., the present value of £1 per annum. 

Both columns combined give directly— 

5. The amount of an annuity in arrear. 

6. The reverse, viz., the annuity in arrear which amounts 
to £1—the amortisement. 

7. The amount of annual investments. 

8. The reverse. 

9. The present value of a deferred annuity. 

10, The reverse. 

The second and third tables are complementary—the 
second for fractional years, and the third for such rates as 
are not included in ‘Table I. 

Table IV. shows the logarithms of annuities when the 
interest and annuity are not paid within the same intervals 
of time. 

We have given this analysis of the logarithmic tables 
which form the important feature of this important volume, 
as the best means of exhibiting its practical worth—a worth 
which the author is said to have tested for years before he 
gave the results of his labours to the public. 

The Future, a Monthly Journal of Research and Criticism in the 
Physical and Historical Sciences. No.1. Triibner and Co. 
THIs journal starts with a high aim, proposing as its main 
purpose to set forth the philosophy of science. In pro- 
secuting this purpose it promises to give a ready admission 
especially to all original thought and all new ideas that 
are based on sound reason and untainted by mere crotchety 
straining after wnat is novel. Here is a short snatch from 
its opening article on “The True Place of Man in the 

Animal Seale” :— 

If man be a single type he is also the most recent of all the great 
types: have we allowed him suflicient time to grow into co nplexity ? 
‘The universal law of growth is from the low to the high, from the 
simple to the complex, from the one tothe many. The entire stream 
of geological evidence leads to the conclusion that every great 
group in the animal kingdom was once represented by a single type. 
this evidence is far from being complete, as a matter of positive 
observation, but this is its entire tendency in every direction; in all 
groups, great and small; in kingdom and in class, as in genus and 


| In species; and, in principle, it could not be otherwise. 


Man is younger, by millions of years, than the initial type of the 
beast, to say nothing of the bird, reptile, fish, insect, &c. He is 
younger by hundreds of thousands of years than the mammalian 
type to which he most approximates—the monkey; we cannot then 
expect him to be much diversified. It is impossible that he should 
form an exception in the plan of the universe, or in the inevitable 
aws of development : let us then clearly recognise his initial positions 
and allow time for his progress. And certainly, if we are to judge 
from the innumerable minor groups into which his species has already 
split up, we must admit that he is at all events travelling on the 
high road to diversity. 





GuN-noats.—A careful survey is now in progress at Chatham 
Dockyard of the various gun-vessels and mortar-boats in dock and 
hauled up at that establishment, in order to ascertain the condition 
of that class of vessels, most of which were built for the Admiralty 
by private firms, during the Russian war and at a subsequent 
period. Although the survey has only been just commenced, and is 
not by any means completed, yet enough has been ascertained to 
condemn the past system of allowing an important class ot vessels 
for the British navy to be constructed without inspection at private 
establishments. é 
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HORSE RAILWAYS IN CITIES. 
WE take the following from Mr. Burn’s work on Horse 
Railways: 

Horse railways for the conveyance of passengers have been carried 
out to a small extent in England, France, Austria, and other 
countries. In France is the well-known example from Paris to 
Versailles. The Americans were, however, the tirst who adopted 
the system for the conveyance of passengers through the streets of 
crowded cities. ‘The French give them the credit of the invention 
by calling horse railways “Chemin de Fer Américain.” 

“In the United States more than 250 miles of these street railways 
have been laid down. New York and Brooklyn have 70 miles, 
Philadelphia 90, and Boston 56 miles. Some of these roads are 
5 miles, and others 8 miles long. In New York they have tive roads, 
and in 1858 they carried upwards of 27,000,000 of passengers, being 
an increase of 17 per cent. over 1856. 

The number of passengers conveyed per mile per annum was last 
year 675.000, ‘The gross receipts were £6,930 per mile per annum 
—tliree times more than the receipts per mile on the Eastern 
Count’es Railway ; twice as much as on the Great Western; and half 
as much #gain as on the London and North-Western Railway. The 
working expenses are 70 per cent. of the receipts. 

jaking the capital of the various companies as the actual cost of 
the lines, we tind that the cost per mile with payments for compen- 
sation, right of way, buying up opposition omnibus companies, 
horses, rolling stock, and other expenses, have been in New York 
from £9,700 to £43,000 per mile; in Brooklyn £10,000 per mile ; and 
in Boston £9,000 per mile. 1t is notorious, however, that the capital 
of these companies is far greater than is necessary, and that there 
has been a great wa-te of capital in jobbery, buying up opposition 
omnibus companies, and other expenses that might have been 
avoided. Notwithstanding these drawbacks they pay an interest on 
the capital from 10 to 14 per cent. 

On the 8th Avenue Railway in New York, they carry 50 passengers 
5 miles in 30 minutes, or at the rate of 10 miles per hour. On the 
3rd Avenue Railway, which is 6 miles long, they carry 17,000 
passengers daily at a uniform rate of 2}d. each, On the Boston 
Metropolitan Railway with a paid-up capital of 430,000 dols., the 
gross receipts were tor six months, from April to October, in 1897, 
145,984 dols.; the expenditure, 100,844 dols.; the net receipts, 
46,390 dols., equalling nearly 11 per cent. on the capital. 

Some of the omnibuses carry 100 passengers and travel with two 
horses at the rate of 5 miles per hour. ‘They are constructed to run 
iv both directions without turning, and a break is attached to them 
so that they can start and pull up almost instantareously. Ata 
speed of 8 miles per hour they cau be stopped in a distance of 40 ft., 
and at a less velocity in half the length of the carriage. The omni- 
buses run on lower wheels than the ordinary omnibuses; the height 
of the door from the rails seldom being more than 12 in. 

They are constructed roomy inside—having a height of 7 ft., and 
are titted up with every regard to the comfort of the passengers, so 








internal communication in Ireland by means of Tramroads,” the | 
object of the Bill as stgted in the preamble being, to give ** Power 
to Persons desirous to promote the construction of Iron Roads or 
Tramways in Ireland, to make use for that purpose under proper | 
contro!, of public roads, post roads, and common highways, where | 
the same can be done without interfering with public interest, and | 
to purchase and hold such lands as shall be found useful and | 
n+cessary for the completion of such undertakings, and to use such 
Tramways for the conveyance of passengers, produce, minerals, 
merchandise and other goods, in carriages, wagons, or trucks drawn 
by horses.” 

In France, as already stated, it is intended to carry out the system 
to a great extent in the agricultural and mineral districts forthe con- 
veyance of passengers and goods. An English company, called the 
“Anglo-French Improved ‘Tram Railway Company,” has already 
been formed with the object of carrying out about 150 miles of these 
lines, and a concession for one line has, we believe, been already 
granted to this company. The company has also the object of 
carrying out horse railways in England: we think, however, it will 
be necessary to obtain a general Act for England, on the same prin- 
ciple as Sir Robert Ferguson’s Act for Ireland, before any company 
will be able to carry out works in England on any large scale. 

As the advantages of horse railways have been long since appre- 
ciated in the United States, where they have been carried out with 
most beneticial results, and as the advantages of the system are 
now admitted by France—in which country they are also about to 
be extensively carried out—we trust that the example set us by the 
United States and France will be followed in England, and that we 
shall soon sve their general adoption in this country. 

Unfortunately some of their chief advantages become disadvan- 
tages to an important and influential class of persons who promote 
such undertakings Such large proiits as are made on locomotive 
railways cannot be made out of them by engineers and lawyers, for 
the works are so simple that but little engineering skill is required, 
and the quantity of land appropriated and compensation paid will 
be trifling. It will also be some time, we think, before a horse 
railway company can obtain the status of a locomotive rail com- 
pany, or the same wish on the part of influential people to become 
directors. The object, however, is the same, viz., the conveyance 
of passengers and goods with a view to protit. The ditlerence is 
alone in the motive power employed. The Great Western Railway, 
with its splendid bridges, viaducts, and other works of art, and its 
magnificent terminus at Paddington, is grand and imposing to con- 
template, as a triumph cf what skill, enterprise, and capital can 
accomplish, and we ought to be proud of it, but, unfortunately for 
the original shareholders, “it does not pay.” The shares stand now 
at 70 or 30 per cent. discount, showing that one-third of the capital 
has been spent unprotitably, and therefore never ought to have been 
expended at all. 

The simple branch horse railway will never be imposing to look 
at, but if it should pay 10 per cent., and its shares stand at 200 
instead of 70, it would very soon command as much public interest 





that ladies and others, who would not ride in the ordinary omni- 
buses, have no objection to use them. 

They are not found to cause any obstruction to the ordinary 
trafiic, and the easy motion causes them to be preferred to the 
jolting omnibuses ; altogether street railways have pleased the 
public, and have been remunerative to the shareholders, and the 
system is consequently becoming extended every year. ‘The usual 
charge is 5 cents or 2;d.—one cent. being added for extreme dis- 
tances, or for being transferred from one omnibus to another. 

The City Council of Montreal have also taken some preliminary 
steps towards the construction of horse railways in that city. They 
have caused inquiries to be made into the working of the 
system in the large cities of the United States, and have lately 
published their report, which is most favourable. 

Independently of the benetits arising from the adoption of street- 
railways to the general public, and tv the companies who construct 
them, the system is good as a matter of policy, and ought to be 
encouraged by the municipalities of all large populous cities. The 
street railways, with its large and commodious omnibuses, concen- 
trates the tratlic into a small space and prevents that overcrowding 
the streets, which in London is becoming an evil almost insupport- 
able. The omnibuses being large, commodious, and well-ventilated, 
and travelling at a speed of 5 to 8 miles per hour, with an easy 
motion, are touud in New York to be used by a class of people who 
would otherwise avoid the ordinary ill-ventilated, over-crowded, 
jolting omnibuses, and who would in this country use cabs. A tile 
of cabs to contain 100 passengers would be a quarter of a mile long, 
whereas, if contained in large omnibuses containing 50 passengers 
each, would be about 50 ft., and would not take up more than one- 
twentieth of the space. Lessening the tratlic lessens the wear and 
tear of the roads. Added to this, the company constructing the 
railway would keep their own road in repair, which would be on an 
average one-fourth of the entire width of the street, and would also 
have to pay for a right of way, so that the company would become 
in several ways a source of protit to the municipality. 

We are convinced that the system of street railways might be 
carried out with great advantage in many of the large towns in 
England, and would prove most remunerative speculations. 

Jn London they could not be carried out to the same extent as in 
New York, Philadelphia, and other cities in the United States, for 
the streets in those cities are broad and straight and well adapted 
for the system, whereas the streets of London are mostly narrow 
and crooked ; but still there are many lines of streets in London 
where tramways could be laid down most advantageously. The 
line from Farringdon-street, along Holborn and Oxtord-street to 
the Edgware-rvad, is one of many which is well adapted for a tram- 
way. Lhe passenger tratlic is enormous, and the speculation would 
no doubt pay well, provided the company obtaining permission to | 
do so was not saddled with exorbitant charges tor right of way and | 
compensa.ion. 

A proposition was made three years ago, by a company to con- 
struct street railways in Loudon, but the project did not receive the 
approval of Lord Lianover, who was Chief Commissioner of Works 
at that time, and was consequently abandoned. 

Any proposition to consiruct street railways in the heart of 
Londen will no doubt meet wi.h great opposition. ‘There are, how- 
ever, numerous other tields of operation for applying the system 
Without constructing them in the heart of Londen, and which would 
be better adapted for the lirst experiment. 

Lhey would be admirably adapted tor the suburban lines of com- 
munication —such as from London to Greenwich —Camberwell, 
Peckham, Hammersmith, Richmond, Holborn, Notting-hill, Hamp- 
stead, Hackney, Stratford, Kingsland, &c. &e. 

There is also a large tield for trying the system in the large cities 
of the United Kingdom, such as Dublin, Manchester, Liverpool, 
Glasgow, &. We believe that when once a commencement is 
made to construct street railways in England they will prove so 
remunerative to the shareholders, and so favourably regarded by 
the public, that they will be generally adopted, and we think the 
Ume is not far distant when such will take place. 

Public aitention in Lugland becoming direckd to the advantages of 
the system.—Public attention in kngland bas lately become directed 
to the advantages of the horse railway system. Many articles have 
been devoted lately by Tne LNGinren, Builder, and other engi- 
neering journals to a consideration of the subject; the object in 
view having been to advocate street railways in London as a means 
ot lessening the number of conveyances aud the overcrowding and 
obstruction of the streets. : ‘ 

An excelient pamphiet on the subject was written in 1857 by 
Mr. Edmund Sharpe, of Lancaster, published by Simpkin and 
Marshall, of Paternoster-row, and entitled * A Letter en Branch 
Railway 8, addressed to Lord Stauley of Alderley, President of the 

oard of Lrade.” ‘This small pamphlet is well worth perusal, and 
coutains many good and practicable suggestions, and much 
valuable information. 
li A Bill has been also introduced during the present session of Par- 
jament by Sir Robert Ferguson, entitled “A Bill for facilitating 








as the more magniticent trunk lines. 


THE NATIONAL RIFLE ASSOCIATION. 
Her Masesty has been graciously pleased to give £250 as a prize 
to be competed for by Volunteers at the July meeting of the associa- 
tion, to be held on Wimbledon Common; and his Royal Highness 
the Frince Consort has also been pleased to give £100 as a prize to 
be competed for by all comers of all nations. 

By-Laws AND REGULATIONS FOR THE JULY MEETING 

or 1860, 

“1, The prize meeting of the National Rifle Association shall take 
place on Wimbledon Common (County Surrey), and commence on 
the 2nd of July. 

“2. The firing shall commence at 8 a.m. 

VOLUNTEER PRIZES, 

“3. There shall be targets. 

“4, There shall be six ranges, viz.— 


A 300 yards D_ 800 yards 
B 500 ,, E 900 ,, 
C 600 =~, F 1,000 ,, 


The shooting at range A shall be off the shoulder ; at the remain- 
ing five ranges it shall be from the knee—Hythe position. 

“5. The size of the targets shall be as follows :— 

“a.—300 yards range, 6 ft. by 4 ft., with 8-in. bull’s-eye and 2 ft. 
centre. 

“b.—Remaining distances, 6 ft. square, with 2 ft. centre. 

“6. The following prizes shall be offered for competition. 
ranges A, B, C (vide Regulation 4): 

“*a,—20 rifles (1), with the silver medal of the association for the 
best shot of the 20, each of the 20 successful competitors being placed 
in order of merit. 

“These prizes shall be competed for with long Enfield Rifles, of 
bond fide Government pattern of 1853, with a minimum pull of 3 Ib. 
(2). Each competitor shall have tive shots at each of the above- 
named ranges, and the prizes shall be adjudged according to the 
aggregate number of points thus made (3). 

“b.—Five prizes.—viz. :— 

Ist, £100 
2nd, £25 
3rd, £25 

‘“* These prizes shall be competed for with any description of rifle 
of a bond fide Government pattern, used by volunteers, and carrying 
the 5:7 bore Government ammunition. The competition for these 
prizes shall be regulated by the regulations laid down under letter a 
(4). 
“7, At ranges A, B,C (v. Regulation 4) none but Government 
ammunition shall be used. 

“8. At ranges D, E, F (v. Regulation 4), her Majesty the 
Queen's prize of £250 will be offered for competition, together with 
the gold medal of the association. 

“a.— This prize shall be shot for with a rifle with a minimum bore 
of -451, and a maximum weight of 94 Ib., and the competition shall 
be contined to the winners of the 20 rities (5), (v. Regulation 6 a), 
and to the 20 next best shots at the A, B, C, long Enneld ranges, 

“*6.—Each competitor for this prize shall tire ten shots at each of 
the ranges D, E, F (v. Regulation 4), and the prize shall be 
adjudged according to the aggregate number of points thus made. 

“9. Ties shall be decided as follows :— 

“a.—Ties at ranges A, B, C (v. Regulation 4), shall fire one shot at 
range C until the best shot be returned. 

“6.—Ties at ranges D, E, F (v. Regulation 4), shall be determined 
by the points gained at the previous ranges A, B, C (6). 

“POR ALL COMERS OF ALL NATIONS. 

“10. There shall be seven ranges :—(7) 

A 200 yards E 800 yards 


At 


ith, £25 
5th, £25 





B 300 =", F 900, 
C 500 ,, Glo , 
D 600 


” 
“11. The size of the targets shall be the same as is specified under 
Regulation 4; the target at range A (ev. Regulation 10) being the 
same as target A (rv. Regulation 4), 
“12. The following prizes shall be offered for competition :— 
“Five prizes at each of the ranges A, B,C. D (v. Regulation 10). 
The value of each of these prizes shall be as follows (8) :— 
A, 420 C, £40 
Bb, £30 D, £60 


“13. All persons who have paid £1 1s. entrance fee (v. Standing 
Rules, No. XVIII.) shall be entitled to five shots at any one of the 
ranges, A, B, C, D; but should any person wish to compete for 
prizes at more than one, or at all of these four ranges, he will be 
required to pay £1 1s. for each additional range. 

“The prizes at each range shall be adjudged according to the 
points made by each competitor at that range. 





“14, At ranges E, F, G (v. Regulation 10), his Royal Highness 
the Prince Consort's Prize of £100, 

“a.—The competition for this prize shall be confined to the winners 
of prizes at ranges A, B, C, D, and to the 20 next best shots at 
those ranges (9). 

““b.—Each competitor shall have ten shots at each of the ran 
and the prize shall be adjudged according to the aggregate number 
of points thus made. 

“15. Ties shall be decided as follows :— 

“‘a.—Ties at each of the ranges A, B, C, D shall fire one shot 
each at their respective ranges, until the best shot be returned. 

““b.—Ties at ranges EK, F, G shall fire one shot at range G until 
the best shot be returned. 

“16. All the above-mentioned prizes, open to all comers, may be 
shot for with any description of rifle, provided its weight does not 
exceed 10 Ib. 

“17. In the competition for these prizes hair-triggers and magni- 
fying sights will not be allowed. 

“18. A prize shall be offered at range G (v. Regulation 10), 
which may be competed for with rifles having magnifying sights, 
but any such rifle must not exceed 10 Ib. in weight (10). 

“19, A prize shall be ofleret for competition with breech-loading 
rifles. This prize shall be shot for at ranges E, F, G (v. Regu- 
lation (10). 

* 20. Hits at ranges A and B shall count as in the first period at 
Hythe, i. ¢., bull’s-eye, 3 points; centre, 2 points; outer, 1 point; 
hits at the remaining ranges shall count, centre 2; outer 1. 





“(1.) It is the anxious desire of the council to add a purse to each 
of these 20 prizes, but their doing so, and the value of these purses, 
must necessarily depend on the amount of subscriptions received by 
the association up to the period of twenty-one days previous to the 
meeting. 

“(2.) Each successful competitor shall hand over his rifle for 
inspection by the umpire as soon as he has fired his last shot. 


“(3.) The council being anxious that the Volunteers should 
compete as far as possible on equal terms, have decided that the lon 
Entield, with which the majority of the Volunteers are now pot 4 
shall be the description of ritle with which, for the sake of uniformity 
in shooting, these prizes shall be contended for. The Secretary of 
State for War has, at the request of the council, kindly consented to 
provide a sufficient number of the best and latest manufactured lo 
Enfields for the use of such Volunteers as may have been selec 
by their respective corps to compete for the above prizes, and who 
may not be provided with a rifle of the said description. These 
rifles will, on application to the commanding officers, be delivered by 
the association one month before the meeting in July for the use of 
such competitors, and all rifles thus lent must be returned to the 
association at the close of the meeting. 

“(4.) These prizes have been kindly given to the association by 
Mr. Gye, in commemoration of the Volunteer Ball, which took place 
on the 7th of March last. 

“(5.) The association will supply rifles to such volunteers as may 
be entitled to compete for the above-mentioned prize, but who ma: 
not have been able to furnish themselves with this arm. As mue! 
time as is possible will be given for practice. Before specifying the 
description of ritle with which the gold medal of the association 
and chief prize shall be competed for, a trial of different smallbore 
arms has been advertised to take place, in order to ascertain which 
is the best. The following notice appeared in the Zimes of the 18th 
of April, 1860:—‘The council of the National Rifle Association 
having resolved that the gold medal and chief prize of the Asso- 
ciation shall be shot for by the Volunteers at the National Rifle 
Association meeting in July next, with a small bore-rifle, at ranges 
of 800, 900, and 1,000 yards, are anxious that the competitors 
should contend, as far as possible, on equal terms. This can only 
be effected by confining them to one description of arm; but, before 
deciding upon it, the council invite the gunmakers of the United 
Kingdom to a competition with rifles of a minimum bore of °451, 
and of a maximum weight of 9} 1b. The pull of the trigger not 
being less than 31b. This competition will take place on the Ist of 
May—due notice of the time and place being previously given. 
The rifle that gives the best figure will then be selected, subject to 
the condition of the manufacturer undertaking to supply the 
required number of forty within two months of that date, and of 
their being equal in quality to the one so chosen.’ 

“(6.) Should there be undecided ties at these ranges, they shall 
be determined by shots fired at range F. 

““(7.) The shooting at ranges A and B shall be off the shoulder, 
At the remaining five ranges any position ; but no artificial rest will 
be allowed. 

*(8.) The council wish it to be clearly understood that, although 
the above-named sums have been proposed, the value of the prizes 
must be dependent on the amount realised by subscription and 
entrance fees, 

“(9.) Anyone intending to compete for this prize, and who enters 
for more than one of the prizes at ranges A, B, C, D (v. Regulation 
13), must declare to the secretary before the shooting commences at 
which range he intends to quality for this prize; his place at such 
range will alone determine whether he can enter for this prize or 
not. 

“(10.) No prize will be given under this regulation unless at 
least six competitors have entered their names 21 days previous to 
the meeting.’ 





THe ASSOCIATION FOR THE PREVENTION OF STEAM-BOILER 
ExpLosions.—At the monthly meeting of the Executive Committee, 
on Tuesday week, at the offices, Corporatiun-street, Mr. H. W. 
Harman, C.E., chief inspector, presented his report, from which the 
following are extracts:—We have made 181 visits, and examined 
466 boilers and 353 engines. Of these, 6 visits have been special : 
and 9 boilers have been specially, 429 externally, 11 internally, and 
26 thoroughly examined, 13 cylinders have been indicated at 
ordinary visits. The principal defects met with during the month 
are as follow:—Fracture, 8 (2 dangerous); corrosion, 20 (6 dan- 
gerous); safety-valves out of order, 23; water-gauges ditto, 11; 
pressure-gauges ditto,5; blow-off cocks ditto, 7; fusible plugs 
ditto, 4; furnaces out of shape, 10; total, 88 (8 dangerous). Boilers 
without glass water-gauges, 22; ditto pressure gauges, 3; ditto 
blow-off cocks, 17; ditto back pressure-valves, 61. The remaining, 
defects are of the ordinary character, such as leakages from 
joints, causing slight corrosion, unequal expansion and contraction, 
faulty modes of seating, and the injudicious delivery of feed-water 
in a cold state, and at those parts of the boilers least calculated to 
receive it. I have, however, so often and so fully alluded to these 
subjects in former reports that to our members a repetition can be of 
little service. I may add, however, that so long as people are 
content with arrangements as they have been, and who will view 
with distrust every attempt at improvement, and every endeavour to 
dispel the antiquated notions of the past, so long will defects, both 
in boilers and their fitments, prevail to the detriment of the 
machinery itself, and at a pecuniary sacrifice to the owners. The 
late boiler explosions in the North of England, accompanied, I am 
sorry to add, by the loss of many lives, recal to mind the necessity 
that exists for such associations as ours, and the advantages in re- 
gard to safety that must ever ensue from a well-directed supervision 
of constructions of so dangerous a character. Indeed, we may say 
that the elements of disaster are always bottled up in them, ready 
to go forth on their fatal course when, either by mal-construction or 
neglect, they are not kept under proper control. In regard to the 
well working of this and similar institutions, various opinions will 
always exist as to the mode of carrying out their objects, but, in my 
opinion, the success that has attended ours in particular in the pre- 
vention of accidents fully entitles it to the support of all users of 
steam power, even of those whose private arrangements are of 80 
complete a character as to render them less dependent than others 
upon our operations. 








THE ENGINEER 





May 4, 1860, 











THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 


671. WiLL1AM EDWARD Newton, Chancery-lane, London, ‘‘ Improvements in 
railway tracks and carriage wheels.”—A communication from William 
Wharton, jun., Philadelphia, Pennsylvania, U.S.—Petition recorded 13th 
March, 1860. 

674. GexuarDUS HENDRICUS ConINCK JONGKINDT, Palace-road, Westminster- 
road, Surrey, ‘‘ Improvements in the method of, and apparatus for, making 
cakes and purified or refined oil out of cotton seed.”— /etition recorded 14th 
March, 1860. 

695. George Wuite, Dowgate-hill, Cannon-street, London, “ Applying as a 
substitute for the animal albumen hitherto obtained from birds’ eggs or 
blood, certain parts of reptiles, fish, mollusca, and articulated or radiated 
— = communication from Mr. Johann Georg Leuchs, Nurnberg, 
Javaria, 

698. ABRAHAM Rip.ey, Bridge-street, Blackfriars, London, ‘‘ Improvements 
in the mode and process of treating the shavings, parings, and refuse of 
hides and leather, and also in the process and mode of treating or operating 
upon these and waste leather in order to produce a new article or fabric.” 
—Petitions recorded 16th March, 1860. 

776. Joun Money Carter, Somerset-house, Monmouth, “ Improvements 
in knapsacks and pouches for the use of soldiers and others.”"—/etition 
recorded 26th March, 1860. 

818. James Bucnanan, Glasgow, Lanarkshire, N.B., “ Improvements in the 
manufacture and finishing of heddles or healds for weaving, and in the 
machinery or apparatus employed therein "—Vetition recorded 290th March, 
1860. 

848. WitttAM Hovutpsworii, Bradford, Yorkshire, ‘‘ Improvements in 
machin: ry or apparatus for preparing cotton or other fibrous substances for 
spinning.” 

854" WituiamM Epwarp Grpor, Wellington-street, Strand, London, *‘ Im 
provements in the construction and working of threshing-machines.”—A 
communication from Lonis Jules Ganne, Cour-Cheverney, France.— Peti- 
tions recorded 3rd April, 1860, 

860. Henry Moses MkLior, Arkwright-street, Nottingham, and Joseru Gre, 
Radford, Nottinghamshire, “‘ Improvements in machinery for the manu- 
facture of looped fabrics.” — Petition recorded 4th April, 1860, 

$70. Vincent Rona, Southampton, ‘* Improvements in musical notation or 
symbolising musical sounds to be printed or represented on paper or other 
material, with a view to facilitate the reading of music.” —Pelition recorded 

th Apri, 1860, 

882. Wititam CLARK, Chancery-lane, London, “ Improved apparatus for 
treating peat or turf."—A communication from Auguste Marcelin, Count 
de Lara et du Ren, Paris, France.— Petition recorded 7th April, 1860. 

886. Jon Hamer, Longsight, Manchester, “ An improved manufacture of 
rugs, quilts, coverlets, or covers for beds, and of certain articles of wearing 
apparel.” 

800, Moun Henry Jounson, Lincoln’s-inn-fields, London, ‘“‘ Improvements in 
pumps for compressing elastic fluids."—A communication from Germain 
Sommeiller, Turin, Sardinia. 

$92. Riciiakv ARCHIBALD BROOMAN, Fleet-street, London, ‘‘A new woven 
fabric and method of manufacturing the same.”—A communication from 
Louis Nicolas Guillaume Dupont, Louviers, France.— Petitions recorded 9th 
April, 1360. 

804. Jacos Peacock Blackburn, and Joun GarstanG, Preston, Lancashire, 
** Improvements in looms for weaving.” 

896. Epwin Htywoop, Haley-hill, Halifax, Yorkshire, ‘‘ Improvements in 
means or apparatus employed in winding yarns.” 

898, WILLIAM Epwarp Newton, Chancery-lane, London, ‘‘ Improved appa- 
ratus for superheating steam.’’—A communication from Benjamin Normand, 
Havre, France. 

900, JouN RANKIN, Union Foundry, Liverpool, ‘* Improvements in mills for 
grinding bones "— Petitions recorded 10th April, 1860. 

901, PIERRE ARISTIDE GaRDRAT, Brussels, “‘ Improvements in the cleaning 
of the waste of wool, silks, cottons, and flax.” 

902. HeNRY SPENCE, and Joseru Groree Spence, Birmingham, ‘Certain 
improvements in the manufacture of lacquer.” 

903, Robert ATKINSON, Southampton-court, Tottenham-court-road, London, 
“Improvements in chimney tops.” 

904. Tuomas ALLEN TURNER, Birmingham, ‘ An improvement or improve- 
ments in manufacturing the upper leathers of boots and shoes.” 

905. Tuomas HUNGATE PRES? 
ments in the construction of iron buildings or glazed structures for horti- 
cultural or other purposes.” 

907. Josxri Buxker, Gloucester, “‘ An improvement in ploughs.” 

908. JASPER WHEELER Rogers, Peat-house, Robert’s-town, Kildare, “ Im- 
proved means of, and apparatus for, collecting the excrement of towns and 
villages, and for facilitating the drainage of houses.” 

909. Tuomas MaktTIN, Withybush, Haverfordwest, Pembrokeshire, ‘* Im- 
provements in the construction of roofs.” 

911. EDWIN WESTMORELAND and WILLIAM WESTMORELAND, Newdegate-street, 
Nottingham, “Improvements in sewing machines.”—Petitions recorded 
llth April, 1360, 

913. Joun Wee, St. Austell, Cornwall, ‘Improvements in the cartridges 
employed in blasting.” 

914. Meyer Deukker, London Wall, London, ‘ Improvements in clocks.” 

916. Grorak AvDENBROOKE, Green-hill, Womburn, and FRepgRick Lewis, 
Pen-tields, Wolverhampton, “Improvements in apparatus used in raising 
and lowering weights in mine-shafts.” 

918. Hugu Smit, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in machinery 
for cutting wood,” 

919. Jasper WukkLer RoGers, Peat-house, Robert’s-town, Kildare, ‘* An 
improved mode of draining peat-mosses, so os to render the peat obtained 
therefrom more useful as fuel, also improved means of, and apparatus for, 
drying and preparing the peat for fuel.” 

920. Joun Perniz, jun., Rochdale, 1 hire, ‘* Imp: t hinery 
or apparatus for washing rags and other materials used in the manufacture 
of paper.” —J’etitions recorded 12th April, 1860. 

921, ORIGEN VANDENBURGH, Syracuse, New York, U.S., ‘* Improvements in 
projectiles and appliances of projection, imparting great precision and 
yreatwange of flight to projectiles forced through the air by gunpowder or 
other explosive compounds, with facility for rapid discharge, and for dis- 
charging many projectiles slemitancousy by one projecting appliance with 
the same advantages, giving increased area to the space covered by the 
destructive projectile matter and light weight, and small space to the 

ap ona for projection.” 

922, Joun Puart, Oldham, Lancashire, “ Improvements in mules for spinning 
and doubling.” 

923. Joskru HILL, Ipswich, Suffolk, ‘ Improvements in wire screens.” 

925. Joun WiLson Hapwen, Kebroyd Mills, Halifax, Yorkshire, ** Improve- 
ments in machinery or apparatus for combing or cleaning silk, cotton, 
wool, and other tibrous substances.” 

926. ABRAHAM MITCHELL, JosErH Mitcueit, and BrexyamMix EMMERSON, 
Bradford, Yorkshire, ** lmprovements in looms for weaving.” 

927. JamMES WILLIAM Crossiry, Brighouse, and Joun Cxossiey, Halifax, 
Yorkshire, ** Improvements in the construction of singe-plates, which im- 
provements are also applicable to gas and other retorts.” 

928, WiLLIAM BukGEss, Newgate-street, London, ‘* An improvement in mow- 
ing and reaping-machines.” 

29. Tuomas Fry, Brooklyn, Kings, New York, U.S., ‘‘ Improvement in 
castors for chairs and other like articles of furniture.” 

930, Thomas Epwakps, Great Tindal-street Works, Birmingham, ‘* Improve- 
ments in obtaining motive power.” 

931, Louis Dunois, Brussels, Belgium, ** Improvements in*printing-rollers.” 
— Petitions recorded 13th April, 1860. 

933. Jean Joskra Louis BREMOND and Louis ZePruiRin THUILL1EZ, Boulevart 
so Martin, Paris, ** Improvements in spindles and other parts of spinning 

ooms. 

934, Joun NotMAN, Plumtree-street, Nottingham, ‘* Improvements in sew- 
ing-machines and in the apparatus connceted therewith.”—A communica- 
tion trom James Clough Cropper, Broadway, New York, U.S. 

936, Mare ANTOINE FRANCOIS Mennons, Rue de I’Echiquier, Paris, “ An im 
proved setting for lamp-reflectors."—A communication from Messrs. 
Gustave and Adrian Kunkler, Paris 

937. Feuix Fonrenav, Rue de I'Echiquier, Paris, ‘An apparatus for the 
preservation of life and property in cases of shipwreck ” 

959. ABRAHAM JonKS, Manchester, “ Improvements in machinery or appa- 
ratus for making rivets, screw-blanks, and other such articles.” 

40, JOHN PerKix, jun., Rochdale, Lancashire, * Improvements in machinery 
or apparatus for drying warps for weaving.” 

41. Tuomas Fisuxr and EDWARD Fisugr, Wednestield, Staffordshire, “ Im- 
provements in steam engines.” 

$42. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements in 
rotating breech tire-arms.”"—A communication from Edward Savage, 
Cromwell, Middlesex, U.S. 

943 Sir Joun Scort Litu, Pall-mall, London, “ Improvements in carriage- 
ways.” 

O44. Cuartes Epwunp Winson and Henry Grorce Hacker, Monkwell- 
ee, London, “ Improvements in machinery for the manufacture of 
cheniile.” 

945. Davin Parriper, Woolwich, Kent, ‘‘ An improvement in or addition 
to apparatuses for superheating steam.”—Petitions recorded 14th April, 
1860, 

947. Robert Brovenr, Cuv berland-terrace, Camp-hill, and RicHarp Cox, 
Kingston-road, Birmingham, ** Certain improvements in machinery for the 
manutacture of spikes, nails, pins, and rivets, and which said improvements 
are also applicable for partially forming or making chain-links, holdfasts, 
staples, spouting-hooks, and other such like articles formed of iron or other 
metal by forging, pressing, rolling, or drawing.” 




















Dennis, Chelmsford, Essex, ‘ Improve- | 











949. Tuomas Burstauu, Southall, Middlesex, ‘‘ Improved machinery for 
manufacturing bricks from clay alone or mixed with other materials.” 

951, Tuomas WALKER, Birmingham, “Improvements in apparatus for 
indicating the height of water in steam boilers.” : 

955, Witt1aM Epwarp Newron, Chancery-lane, London, “ Improved nippers 
for attaching blocks and tackles to ropes."—A communic»tion from 
William Henry Allen and Andrew Jackson Bentley, New York, US. 

957. WitutaM CLARK, Chancery-lane, London, ‘‘Improvements in breech- 
loading fire-arms, and in projectiles, as also in apparatus for reducing 
ordinary guns to condition suitable for such improvements in fire-arms, 
which apparatus is also applicable for other purposes.”—A communication 
from Messrs. Hugo Frédéric Forbes and Jean Frangois Félix Challeton, 
Paris.— Petitions recorded 16th April, 1860. 

959. CHARLES STEVENS, Weibeck-street, Cavendish-square, London, “‘ An im- 
proved steam-mil!,”"—A communication from Hypolite Durand, Bordeaux, 


rance. 

961. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in caloric engines.”—A communication from Milton A. Whipple, Boston, 
U.S 


963. GUSTAV HANSEMANN, Eupen, Prussia, “ Improvements in machinery for 
spinning yarns.” 

965, WiLLIAM Carmont and WILLIAM CorBeETT, Clayton, near Manchester, 
“« An improvement in casting steel tyres for wheels, which is also applicable 
to casting other articles of steel.” 

967. WILLIAM Bringett, New Lenton, Nottinghamshire, ‘‘ The regencration 
and expansion of steam, applicable to steam engines or for other purposes.” 

969. WiLLiAM Epwarb Newton, Chancery-lane, London, “‘ An improvement 
in pia ofortes.”—A communication from Spencer Bartholomew Driggs, 
New York, U.S.—etitions recorded 17th April, 1860. 

971. Joun Suaw and Jonn Cook, Accrington, Lancashire, ‘‘ Improvements 
in looms.” 

973. Grorok Witson DuritaM, Size-lane, London, ‘‘ Improvements in 
machines for washing rags, pulp, and other fibrous materials.” 

975. Henry Payne, St.'James’s-road, Old Kent-road, Surrey, “ Improvements 
in lowering ship’s boats.” 

977. WILLIAM Epwarp Newton, Chancery-lane, London, “ Improvements in 
pressing bonnets, bonnet-frames, and similar articles.”—A communication 
from Mary Jane Osborn, Louisville, Kentucky, U.S. 

979. WiLLIaM Epwarp Newton, Chancery-lane, London, “ Improved means 
of illuminating buoys, finger or direction-posts, milestones, or other marks 
used at sea or on land, to guide or direct navigators or travellers, so as to 
render such buoys, posts, or marks visible at night.”—A communication 
from Mr. F. Maxwell Lyte, Bagnéres de Bigorre, Hautes Pyrénées, France. 
—Petitions recorded 18th April, 1860, 





Invention protected for Six Months by the Deposit of a Complete 
Specification 


1020. Davin GARDEN Berri, Bloomsbury, London, *‘ An improved date 
stamp.” — Deposited and recorded 24th April, 186), 





Patents on which the Stamp Duty of £50 has been Paid. 
1214. Lucius Henry Spooner, Munloehy, Ross, N.B.—Dated 30th April 
1857 


te 

1174. yg Cory, jun., Gordon-place, Gordon-square, London.—Dated 25th 
April, 1857. 

1212. FrepeRick WaLton, Haughton Dale Mills, near Manchester.—Dated 
30th April, 1857. 

1186. AL¥RED Eppine@ton, Springfield, near Chelmsford, Essex.—Dated 27th 
April, 1857. 

oe — Macintosu, Euston-place, Euston-square, London.— Dated 27th 

pril, 1857. 

1288. HERBERT MACKWORTH, Clifton, Gloucestershire. —Dated 7th May, 1857. 

1363. GrorGe CrAWFoRD, Edinburgh, N.B.—Dated 14th May, 1857. 

1273. LEVI BIsseLL, New York, U.S.—Dated 5th May, 1857. 

1290. RicuarD BENNETT, Redditch, Worcestershire.—Dated 7th May, 1857. 

1316. Henry Hoses, Cambridge-street, St. Pancras, Middlesex, and EDWARD 
Easton, Grove, Southwark.—Dated th May, 1857. 

1200, Davin Cuapwick, Salford, and Herpert Frost, Manchester.—Dated 
28th April, 1857. 

1208. Joseru BorroMLey, CuristoPpHER Hopson, and V/ILLIAM FIELDEN, 
Rochdale, Lancashire. —Dated 29th April, 1857. 

1218. SamukL Mortimer, Halifax, Yorkshire.—Dated 30th April, 1857. 








Patents on which the Stamp Duty of £100 has been Paid. 


989. CHARLES LEON DesporDes, Paris.—Dated 25th April, 1853. 
1020. JaMES ANDREW Bruce, Coleraine, Londonderry.—Dated 27th April, 


1026. WILLIAM Freperick THoMas, Porchester-terrace, Bayswater, Middle- 
sex.—Dated 27th April, 1853. 

1020, Joun HetHekineton, Manchester.—Dated 28th April, 1853. 

1061. GEORGE MURTON and WILLIAM Hatton LAN@sHaW, Eagley Mills, near 
volton, Lancashire.— Dated 2nd May, 1853. 

1034. Sir JouN Scot? LILLIE, South-street, Finsbury, London.—Dated 28th 
April, 1853. —-- 

Errata in Journal of 24th April. 

2878. For *‘ Joachim David Huisch” read ‘‘ Joachim David Hinsch.” 

2957. For “ Charles De Jongth” read ‘* Charles De Jongh.” 

2970. For “ Charles De Jongth” read ** Charles De Jongh.” 





Notices to Proceed. 

2868. BrymMore ELKINeTON Pym, King William-street, London, “ An im- 
proved cinder-shovel or cinder-shifter.” 

2869. FRIEDRICH HoOCHSTAERTTER and Henrico Hocustagtrer, Gresham- 
street, London, ** The preparation of a substitute for gunpowder.” — Petitions 
recorded 17th December, 1859. 

2882. EDWARD BROWN WILSON and Ropert Sam Nortu, Swedish Steel Iron- 
works, Rotherham, Yorkshire, ‘‘ Improvements in the manufacture of 
eranked axles. and also of tyres for railway and other wheels, and in the 
machinery or apparatus employed therein.” 

2883. GRORGE SAVILE GOODALL, Brighouse, Yorkshire, ‘‘ Improvements in 
wire-card covering for carding tow, flax, or other fibrous substances.” 

2885. ANDREW BATHGATE and JouN Hays Wixson, Liverpool, “ Improved 
apparatus for distilling water and cooking on board ship.”—/etitions 
recorded 19th December, 1859. 

2396. JOSKPH WILLOOCK, Chancery-lane, London, “A new and improved 
machine for cutting or mincing meat, vegetables, &c.”—A communication 
from Albert W. Hale, New Britain, Connecticut, U.S.—Petition recorded 
20th December, 1859. 

2910. WittiaM Dempsry, Buglawton, near Congleton, Che hire, ‘* An appa- 
ratus to fold bindings of any description.” 

2913, WiLLiAM AbBort, Cambridge-street, Warwick-square, London, “‘ An im- 
proved method of rendering fire-wood inflammable.”—A communication 
from James Campbell Francis Calvert, Dardanelles, Turkey.—Petitions 
recorded 21st December, 1859. 

2918. ALFRED VincENT Newton, Chancery-lane, London, “ An improved 
construction of kiln or oven for burning bricks, tiles, limestone, and other 
substances."—A communication from Friedrich Hoffman, Berlin, and 
Albert Licht, Danzig, Prussia.—Petiiion recorded 22nd December, 1859. 

2922. Marc ANTOINE FRANCOIS MENNONS, Rue de l’Echiquier, Paris, ‘‘ Im- 
provements in voltaic batteries."—A communication from Hippolyte F. P. 
Benoist, Paris. 

2923. FREDERICK AvGUsTUS ABEL, Woolwich Royal Arsenal, “‘ Improvements 
in protecting trom fire textile materials in the raw or in the manufactured 
state. 

2927. Henny Penney, Finchley-road, St. John’s-wood, Middlesex, *‘ Improve- 
ments in the treatment of vegetable fibres for the manufacture of 
paper.” 

2052, Joun GILE 
traction engine 

2034. Jose Joaquin pE ARRIETA, Piccadilly, and JEAN Pierre Lamar, Bush- 
lane, London, ** Improvements in bleaching, cleansing, and decolorising, 
and in apparatus employed therein.” communication from Daniel 
Henry Guillaume, Courbevoie, Paris.—Petitions recorded 23rd December, 
1859. 

2940. Henry Bexnovtit Bartow, Manchester, “ Improvements in screw- 
cutting machines.”—A communication from Joseph P. Haigh, Pittsburgh, 
Pennsylvania, U.S.—Petition recorded 24th December, 1959. 

2950. Tuomas SEAVILLE TRUSS, Gracechurch-street, London, ‘‘ Improvements 
in the mode of packing or cushioning railway-chairs, ‘pillars, pipes, 
girders, and engines, by the use of animal and vegetable fibre-packing 
chemically prepared.” 

2955. WittiAM Maryon, Stanhope-street, Hampstead-road, London, ‘* Im- 
provements in ladders and in machinery to be used in making them.”— 
‘etitions recorded 27h December, 1859. 

2077. Josspu Cuirr, Wortley, near Leeds, Yorkshire, ‘‘ An improvement in 
cleansing wool and woollen waste.” 

2979. JosEru Curr, Wortley, near Leeds, Yorkshire, ‘‘ An improvement 
in the manufacture of clay retorts.”—Petions recorded 29th December, 
1859. 

4. Henny ANDREW Dewar, Union-street, Aberdeen, N.B., “‘ Improvements 
in moulding or applying india-rubber as the basis of artificial teeth, and in 
apparatus for the same.” —?'etition recorded 2ud January, 1860. 

9. Joux Hexry Jonnson, Lincoln’s-inn-fields, London, ‘* Improvements in 
furnaces and fire-places for the better combustion of fuel.”—A communica- 
tion from Nicholas Frangois Corbin, Desboissitres, Paris. —/tition re- 
corded 3rd January, 1860, 

$4. Joun Fisnek, Carrington, Nottinghamshire, ‘‘ Improvements in mach:nery 
or apparatus for washing, cleansing, or purifying clothes, and other 
articles.” — Petition recorded 5th January, 1860. 





Cannon-street, London, ‘‘ Improvements in locomotive 

















51. BENJAMIN Bayiiss, Aston Park, near Birmingham, “‘ Improvements in 
breech-loading fire-arms, applicable to military and sporting purposes.” 
52. JouN GARNETTY, Windermere, Westmoreland, ‘‘ Improvements in writing- 
desks and in apparatus connected therewith.”—Petitions recorded 7th 

January, 1860. 

71. — Stravss, Spitalfields, Middlesex, ‘‘ Au improvement in pipes for 
smoking.” 

78. ALFRED VINCENT NeEwTOoN, Chancery-lane, London, “ An improved 
construction of lock.”—A communication from John P. Lord and Richard 
N. —— Manchester, New Hampshire, U.S.—/etitions recorded 11th 

January, 1°60. 


148, THomaS KARR CALLARD, Blenheim-terrace, St. John’s-wood, Middle- 
sex, ‘“‘ Improvements in preparing wheaten flour.”—Petition recorded 20th 
January, 1860. 

171. EmiLe Louis GATELLIER, La Ferté-sous-Jouarre, Seine et Marne, France, 
“‘ Improvements in the manufacture of the crucibles, muffles, or pots, used 
for the reduction of the ores of zine.” — Petition recorded 24th January, 1860. 

222. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ** Improvements in 
the steeiing and cementation of metals.—A communication from Fran¢ois 
Auguste Dufey, Paris.—Petition recorded 28th January, 1860, 

260. JoskEpH AMBLER, Little Horton, Bradford, Yorkshire, ‘‘ Improvements in 
looms for weaving.” —Petition recorded lst February, 1860. 

306. ALFRED ViNceNT Nrwron, Chancery-lane, London, ‘‘ An improved 
construction of combination steam-gauge.”—A communication from FE. G. 
Allen, Boston, U.S.—Petition recorded 4th Februcry, 1860. 

431. Joun HENRY Jounson, Lincoln’s-‘an-fields, London, ‘* Improvements in 
furnaces for the prevention of smoke.”—A communication from Jules 
Poivret, Paris. —/’ctition recorded 17th February, 1860. 

733. Tuomas RICHARDSON, New Bridge-street, Newcastle-on-Tyne, “Im- 
provements in the manufacture of salts ofalumina.”—/tiion recorded 21st 
March, 1860. 

799. JEAN ANTOINE DE MAaniQuet, Paris, “Improvements in winding, 
doubling, twisting, and spinning silk, cotton, wool, flax, hemp, cord, and 
other filamentous materials.”—Petition recorded 28th March, 1860. 

$18. JAMES BuCHANAN, Glasgow, Lavarkshire, N.b., “* Improvements in the 
manufacture and finishing of heddles or healds for weaving, and in the 
machinery or apparatus employed therein.” — Petition recorded 29th Mareh, 
1860. 

827. SAMUEL BurtTON HaskarpD, Wollaton-street, Nottingham, and JouN Dean 
and Epwarp DEAN, Radford, Nottinghamshire, ‘‘ Improvements in ma- 
chinery for the manufacture of looped fabrics.”—Petitio. recorded 30th 
March, 30. 

844. EBENEZER PartarineR, Stourbridge, Worcestershire, ‘* Improvements in 
axles and axle-boxes.” 

845. Tuomas GAMBLE and Epwin ELLIs, Nottingham, ** Improvements in the 
manufacture of fabrics of the description known as bobbin-net.”—/'titione 
recorded 2nd April, 1860. 

852. JosepH AMBLER, Little Horton, Yorkshire, ‘* Improvements in looms 
for weaving.” — Petition recorded 3rd April, 1360, 

877. ALFRED VinceNT Newton, Chancery-lane, London, * 
arrangement of parts for suppiying steam to steam engin 
cation from Lucius J. Knowles, Warren, Massachusetts, U.S 
corded 5th April, 1860. 

890. Joun Henry Jounson, Lincoln’s-inn-fields, London, ** Improvements in 
pumps for compressing elastic fluids.”—A communication from Germain 
Sommeiller, Turin, Sardinia.—Petition recorded 9th April, 1860. 

911. Epwin WESTMORELAND and WILLIAM WESTMORELAND, Newdegate-street, 
Nottingham, ‘‘ Improvements in sewing-machines.”— Petition recorded 11 (hk 
April, 1860, 

934. Joun NotMAN, Plumtree-street, Nottingham, “ Improvements in sew- 
ing machines and in the apparatus connected therewith.” —A communica- 
tion from James Clough Cropper, Broadway, New York.—J’eiition recorded 
14th April, 1860. 

951. Tuomas WALKER, Birmingham, ‘‘ Improvement: in apparatus for 
indicating the height of water in steam boilers.”—Pefilion recorded 16th 
April, 1860. 

967. WitLtamM Bripeett, New Lenton, Nottinghamshire, *‘ The regeneration- 
and expansion of steam, applicable to steam engines or for other purposes.” 
—Pitition recorded jth April, 1860. 
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And notice is hereby given, that all persons having an interest in oppes- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 

List of Specifications giblished during the week ending 
27th April, 1860. 

2022, 6d.; 2139, 1s. 5d.; 2140, 6d.; 2141, 3d. ; 2142, 6d.; 2143, Sd. ; 
2145, 8d. ; 2146, 3d. ; 2147, 3d. : 2150, 6d. ; 2151, 7d, ; 
53, 6d. ; 2154, 6d. 










55, 2s. 6d. ; 2156, 
Bd. ; 2163, 7d. ; 2164, 3d. ; 2165, 1) 
Is. ; 2170, 3d. ; 2171, 3d. ; 2172, 3d.; 
6, 6d. ; 2177, 7d. ; 2178, 3d. ; 2179, 8d. 


jd. ; 2157, 4d. ; 2159, 
; 2166, 
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*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
2344. J. VARLEY, Radeligfe, Lancashire, and J. CrowTHer, Bradford, York- 
shire, ** Steim engines and boilers.” —Duted 14th October, 1859. 

The patentee claims, First, the casting of thoroughfares on the outside 
of steam-engine cylinders, and placing the steam valves, exhaust valves, and 
cut-off valves in the said thoroughfares, thereby dispensing with the usual 
side pipes, the arran,ement of cam for giving the steam-valve a double 
motion, and also placing the exhaust ports on the under side of the cylinders, 
thus preventing the accumulation of water in the cylinders of horizontal 
engines. Secondly, a peculiar method of working steam expansively in 
coupled compound engines. Thirdly, the casting of the side pipes and the 
valve boxes in one casting. Fourthly, the arrangement of the variable 
cut-off apparatus worked by the governor. Fifthly, the peculiar construc- 
tion of the hole in the plug of the lubricator, and the pipe connecting the 
main steam-pipe to the plug-barrel or casing of the lubricator, sixthly, 
the making the blocks of the piston of the same radius to the cylinder, and 
the method of keeping the piston rings and joints tight. Seventhly, the 
peculiar methods of keeping the water iu continuous circulation, and of a 
more uniform heat in steam boilers. Eighthly, the peculiar construction of 
the internal flues of steam boilers, whereby a larger amount of heating 
surface is obtained. 

2345. J. Jack, Liverpool, ‘* Steam engines and boilers.” —Dated 14th October, 
1859. 

This invention consists in constructing condensing-engines, with the addi- 
tion of extra high-pressure steam-cylinders, and an apparatus or chamber 
between the cylinders and condenser for heating the feed-water, and 
lowering the temperature of the steam, and in arranging or constructing 
the boilers for burning or preventing the escape of black smoke into the 
atmosphere, generating high-pressure, and superheating the steam. By 
these improvements, separately or combined, space is economised, and in- 
crease of power is obtained, and a saving in fuel effected. The patentee 
places in a direct line, or parallel to a continued line from the piston-rods of 
the ordinary condensing cylinders, one or more smaller cylinders, into 
which are carried continued piston-rods, or rods connected with the pistons 
of both cylinders, so that all the pistons move at the same time. Thus, in 
marine condensing-engines, to which this invention is particularly appli- 
cable, he admits steam at a superheated or high-pressure to one side of the 
pistons in the small cylinders, and into pockets or chambers constructed 
therein, so that, when the pistons are moved about half-stroke, the arrange- 
ments of slide-valves admit the whole or part of the steam contained in 
the pockets to the corresponding sides of the pistons in the large cylinders, 
and move them in the same direction ; the high-pressure or superheated 
steam thus employed, with the remaining portion uf the steam contained in 
the pockets, if any, is admitted to the opposite side of the pistons, there 
acting expansively for the return stroke. In the passage of the steam from 
the cylinders to the condenser, he places one or more chambers or apparatus 
for holding water, so divided that a large surface is exposed to the action of 
the steam, thereby raising the temperature of the water, which is drawn off 
for feeding the boilers, and passing the steam into the condenser, so that 
less cold water is required. The improved boilers, which require to be 
capable of carrying a high-pressure, may be made horizontal, vertical, or of 
convenient shape to fit the hold of a ship; the emission of unconsumed 
gases is prevented by having in some boilers at the back of, and in others 
above, the furnace or furnaces, a space or chamber, into which is admitted 
a sufficient quantity of atmospheric air to make proper combustion of the 
gases evolved from the fuel ; in ail, the flues are so arranged that they lead 
to the highest part of the boiler, where is affixed or situated, either as part 
of the boiler or otherwise, a cylinder dome, or conveniently-shaped vessel, 
open to, or communicating with, the boiler, and so divided that the flames 
of the burning gases on the way to the chimney or funnel superheat the 
steam to be supplied to the cylinders. 

2352. J. FERNIHOUGH, Dukinjiedd, Chester, ‘ Steam boilere.”—Dated 1ith 
October, 1859. ; 
This invention cannot be described without reference to the drawings. 

















May 4, 1860. 











THE ENGINEER. 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §C. 


2307. J. L. Tentine, Paris, “‘ Buffers.”—Dated 11th October, 1859. 

This invention consists in employing as a spring for traction, concussion, 
suspension, and recoil, compressed atmospheric air, or other suitable fluid, 
enclosed in a lenticular or other formed bag or receptacle, made of india- 
rubber or any similar élastic material, such bag being surrounded by a 
movable metallic cylinder placed within the buffer cylinder, and acted upon 
by a piston or plunger attached to the buffer head. 

2308. J. L. Tentine, Paris, “ Axles.”—Dated 11th October, 1859. 

This invention consists in the employment, in addition to the ordinary 
axle of railway and other carriages, of a hollow axle, serving as an envelope 
or casing thereto, and has for its object the rendering of the two wheels of 
an axle independent of each other—that is to say, each wheel able to turn 
according to requirement, and with facility in curves, whatever their radius, 
and without friction on the rails. 

2309. J. Earb, Melbourne, Derby, ‘‘ Applying harness to the draught of 
carriages.” — Dated 11th October, 1859. 

In carrying out this invention the patentee attaches the several parts of 
the harness of a horse, or other draft animal (such as the back and belly- 
bands, the breechings and the traces, or other parts of the harness which 
are usually employed for connecting the animal with the carriage), to a tug 
or instrument on each side of the animal, which instrument is suitably 
formed for this purpose ; and these tugs or instruments (attached to the 
harness) are also formed so as to be readily attached to the vhafts of the 
carriage (or released therefrom) by a spring-bolt or other locking instru- 
ment fixed on to the shafts of the carriage so as to obtain draft thereto. 


2326. E. H. Tayuor, Rubicon Works, Saltney, ‘‘ Apparatus applicable to 
the permanent-way of railways.”—Dated 12th October, 1859. 

To prevent the bolts used in fish-joints and chairs on railways from 
becoming leose by constant wear and tear, the inventor makes a flange of 
any suitable strength on or near the top of the fish-plate having a longitu- 
dimal groove, so that he can pass asliding wedge through the said groove 
projecting against the inner side of the nuts or bolts, which he forms with 
suitable recesses or grooves, thus holding them firmly, and preventing them 
turning or moving by constant traffic. And to prevent the bolts of inter- 
mediate chairs turning or becoming loose, he makes a groove and slide 
wedge, either separately or collectively, to pass over or under the head of 
the bolt or nut, as already described for the fish-joint.—Not proceeded with. 
2349. W. E. Newron, Chancery-lane, London, “ Railway or other wheels.” — 

A communication.—Dated 15th October, 1859. 

This invention relates to the application of a band or ring of india-rubber 
or gutta-percha between the tyre or outer rim, and the hub or nave, of a 
wheel made otherwise wholly or partly of iron, for the purpose of giving 
it elasticity. It also relates to the employment of india-rubber or gutta- 
percha between the metallic bodies to obtain elasticity or resist the effects 
of concussion, and it consists in taking india-rubber or gutta-percha which 
has been prepared for vulcanisation by mixing with it the metallic sub- 
stances commonly employed for the purpose, and while it is in the plastic 
state, and so introducing it into the space prepared or provided for it 
between the parts of the wheel, or between the other bodies where it is to 
be used, and subjecting it to the heat necessary to complete the vulcani- 
sation while in its place. By these means it may be made to secure the 
parts of the wheel or the metallic bodies between which it is applied in the 
proper relation to each other.—WNot procecded with. 


2310. H. Cuarman, Battkborrow, Appleby, Westmoreland, ‘* Self-acting 
safety railway-brake.”—Dated 15th October, 1859. : 

The inventor proposes to fix in the centre of the front cross-beam of a 
rulway carriage, engine, or tender, a solid piston. From a tube fixed on 
the back cross-beam of the said carriage spring two circular arms, and in 
the said tube works a piston with two circular arms, so that, when the first- 
named piston is forced against the head of the piston with the two circular 
arms, their heads come against the heads of brake-shafts, which act upon 
springs, such springs gradually extending until a brake cross-beam comes in 
steady contact with, and locks, or partially locks, the wheels. When the 
carriage is relieved from pressure, the springs bring the brake-beam back to 
its proper position, and force out the buffer-shafts. Chains prevent the 
brake-beam from being forced too low, and others retain it in position when 
at rest. The brake cross-beam fixed to act on the front wheels of the 
carriage may be fitted to act on all the wheels simultaneously by placing it 
between the front and back wheels of each carriage.—Not proceeded with. 


2371. D. Jones, Bassaleg, Monmouthshire, ‘* Self-acting brakes.”— Dated 17th 
October, 1859. 

This invention consists, principally, in connectimg the brake-lever of one 
truck or carriage with the after part of the preceding truck or carriage, in 
such a manner that as soon as the relative speed of the trucks or carriages is 
varied, and they consequently approach each other, each truck or carriage 
acts upon the lever of the following one, and applies the brake. 








Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2321. Z. NUTTALL, Stockport, Cheshire, ‘* Looms.” — Dated 12th October, 1859. 

This invention consists in an improved bi f hinery for 
raising and lowering the healds to form the shed. The patentee makes use 
of top jacks with double shot-bolts, that is to say, with a shot-bolt at each 
end; these top jacks are or may be connected with plain bottom jacks, and 
the healds are connected to the jacks in the usual manner; the double 
».9'-bolts are moved laterally by a chain of lags with pins or other suitable 
mechanism, and at each end of the top jacks is a swing-frame or lever by 
which the jacks are depressed ; these swing-frames or levers are connected 
by toothed segments. The invention cannot be described without reference 
to the drawings. 

2324. E. H. Baron and J. Wueater, Lea Mil, near Bacup, and L. TatTLEy, 

Yrawshaw Booth, Lancashire, ** Carding engines.”—Dated 12th October 
1859. 

The First of these improvements consists in a new mode of doffing the 
cotton or wool or other fibrous material from the doffing-cylinder. Instead 
of the reciprocating doffer-knive actuated by a crank or cranks usually 
employed, the inventors make use of an axis which revolves with a con- 
stant and equable rotatory motion. On this are fixed one or more rows of 
doffer-plates. When at work they are fixed so as just to clear the wire on 
the dotfing-cylinder, but so as to strip the cotton or other fibrous material 
from it in a straight and even manner. The Second improvement consists 
in a mode of stopping the carding engine whenever the sliver breaks at 
the drawing rollers at the head. This they effect by means of a tumbler 
which is held up to a fixing so long as the sliver continues whole, but on the 
sliver breaking the tumbler falls back and detaches a catch which lets go a 
spring or weight, which, by means of a lever or slide, throws the driving 
strap on to the loose pulley, and so stops the working of the engine.—Not 
proceeded with. 

2331. T. TWELLs, Nottingham, ‘‘ Embroidering or ornamenting woven, looped, 
or lace fabrics.” —Dated 12th October, 1859. 

The Fi:st part of this invention consists in the introduction of a grooved 
needle with one, two, or more eyes fixed in a spindle or needle carriage, 
having a rectilinear motion through the fabric ; when the needle is elevated 
or passed through the fabric, a bobbin and carriage, passing through the 
thread within the needle groove from the backward to the forward motion, 
will then move laterally in a comb-bar fixed to receive the carriage, and 
will be passed to the backward motion; the comb-bar then moving laterally 
will move the carriage round the thread, so that it places one or more laps 
or twists round the thread passing through the grooved needle which has a 
rectilinear motion. In explaining the Second part of this invention the 
patentee states that he moves the material from right to left, and also from 

*k to front, as follows :—The grooved needle, when the work is moving 
to the right hand, stands with the grvove to the left hand, and when the 
Work is moving to the left hand, the groove stands to the right hand; 
hence, if the work be moving backward and to the right, or to the front 
and to the right, the needle will not require to change its position. In 
moving the material to the left hand, the same or similar operations will be 
effected to the right hang. In the Third part of the invention he uses the 
ordinary barb needle fixed in the stem or lead in contradistinction to the 
revolving needle. The barb needle passes through the fabric, receives its 
thread from the guide or thread layer, and in receding the barb is pressed 
down by a presser moving in a lateral direction. When withdrawn from 
the work an instrument having an eccentric motion descends and holds the 
loop on the needle stem until the needle has pierced the fabric in its forward 
motion; the instrument is then withdrawn, and allowed to remain in its 
then position until the needle is withdrawn to form a second loop. 

2332. A. Houpen, North End, near Stalybridge, and J. Houven, Micklehurst 
Cheshire, ** Washing, dye ing, sizeing, and drying yarn and thread.”— 
Dated 13th October, 1859. 

This invention consists man improved machine, in passing 
yarn or thre; 
eizeing 


tion o 





through which 
ad is subjected to the various processes of washing, dyeing, 
. » and drying consecutively, and without stopping, that is to say, the 
yarn or thread which is supplied to the machine in the form of cops or 
wound on bobbins is taken over guides, and conveyed into a cistern con- 
— hot water or other fluid, by which it is washed; it then passes 
Ghia Gat rollers, and then passes through one or more vats con- 
aes ye Material, then again passes between squeezing rollers, and 
poe Hae is again washed, and then taken through a‘cistern containing the 
pret § material; it then again passes between Squeezing rollers, and then 

r one or more heated tin drams, by which the yarn or thread is dried, 











after which it is wound again on to bobbins, spools, or rollers. By means 
of these improvements any convenient number of yarns or threads can be 
operated upon simultaneously.—Not proceeded with, 


2353. R. Bates, Stalybridge, Lancashire, “ Carding cotton, dc.”—A commu- 
nication.— Dated 15th October, 1859. 

This invention has for its object the performance of the operation techni- 
cally termed “ stripping,” at the same time producing improved carding by 
simple self-acting means, and consists in adding to carding engines one or 
more card-rollers similar, and in addition to, the ordinary * licker-in,” the 
first licker-in delivering the fibrous material to the second, and the 
second to the third (if three are employed), the third delivering to the 
** cylinder.” That licker-in which delivers to the cylinder is so arranged 
that an in speed can be given to it at those times when the stripping 
action is required, the incres speed being such that the surface speed of 
the roller or licker-in will exceed that of the cylinder. A bar or comb is 
employed to clear the stripping licker-in roller. When (as is commonly 
the case) the number of carding-engines are placed in a line, the stripping 
licker-in of each carding-engine may be driven from one common shaft 
extending across the line of engines, and this shaft may be driven by cone 
drums, so that its speed may be increased at intervals when the stripping 
action is required. The belt on the cone drums may be traversed by hand, 
when required, or by suitable self-acting mechanism. 

2356. M. Henry, Fleet-street, London, “‘ Apparatus for washing hanks, 
skeins, threads, and yarns of silk and other fibrous materials.”—A commu- 
nication. — Dated 15th October, 1859. 

In this apparatus a number of rollers or cylinders are employed arranged 
in pairs, and on each pair is placed a number of skeins or suitable quantity 
of the silk or other material to washed; water or washing liquor is 
admitted at any convenient part, and flows into proper vessels contrived for 
its passage beneath and against the cylinders, to which cylinders rotatory 
motion is communicated in a direction opposite to that of the inflow where 
desirable. Suitable adjustments may be added for bringing the cylinders 
nearer to, or farther from, each other, and thus more or less stretching the 
skeins, threads, or yarns on them ; and also for raising and lowering the 
water passages and vessels to and from the cylinders, so that the matters to 
be washed may be readily placed thereon, 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windl , Impl , Flour 
Mills, &c. 
2335. J. Hunter, Kilmahumaig, Argyleshire, ‘‘ Ploughing.”—Dated 13th 
October, 1859. 
This invention relates to the arrangement and construction of machinery 











or apparatus adapted for the agricultural operations of ploughing or | 


cultivating land. 
steam, and under one modification a vertical tubular or other boiler and 
steam-engine are mounted on the front or fore end of an oblong rectangular 
frame. This part of the framing is supported upon a pair of wheels with 
broad tyres, which wheels run loosely upon an axle to which a partially 
circular motion in a horizontal plave is imparted by means of a steering 
apparatus arranged above. The motion thus imparted to the axle and 
wheels serves to turn the machine about when required. At or about the 
central part of the main horizontal framing is fitted an axle, on which are 
carried four or other convenient number of wheels or discs, which are 
arranged parallel to each other, and within the longitudinal parts of the 
framing. These wheels or discs are firmly secured to each other by means 
of transverse rods which are passed through holes made in the wheels or 
dises, and fastened by nuts or other means. To each of the wheels or discs 
is attached a series of curved blades or coulters which project in a radial 
direction all round the periphery of the wheel or disc. These coulters are 
so arranged as to enter the ground with as little resistance as possible, and 
as the machine is propelled forward by the engine, the motion of which is 
communicated to these wheels or discs, the coulters penetrate the soil, and 
so dig it up or cut it into strips, opening up a path as it were for the ploughs 
which follow up behind. The motion of the engine is communicated to the 
wheels or discs by means of an endless chain, or by gearing or other means 
which admit of being readily connected and disconnected. To the rear end 
of the main frame is attached a secondary frame carrying a number of 
ploughs, which are arranged to correspond in number to the coulter wheels 
or discs in front, and so turn over the soil which has been previously cut 
into strips. In lieu of the ploughs grubber-points may be substituted where 
asimple digging or loosening only of the soil is required. When the machine 
is not in action, the rear end rests upon a pair of carrying-wheels, which are 
lifted off, or run loosely on, the ground while the tilling operations are going 
on. The axle which carries the coulter wheels or discs is prolonged outwards 
beyond the framing, and to its extremities is fitted a movable frame. This 
frame carries at its after end, and immediately behind the main frame, an 
axle on which is fitted the pair of broad carrying-wheels. One of the carry- 
ing-wheels is keyed to the axle, and, when the coulter wheels are in action, 
acts as a fly-wheel thereto, the axle being connected to the prolonged end 
of the coulter axle either by means of a crank and connecting rod, a chain 
and pin, or other suitable attachment. By means of a worm-wheel and 
screw, or other suitable contrivance, the main frame coulters and ploughs 
are raised clear off the ground when it is required to turn the machine, or 
move it from place to place. The entire weight of the machine now rests 
upon the front and carrying-wheels at the rear, and the motion of the engine 
being communicated to these latter wheels, the machine is thereby pro- 
pelled along the ground, 

2355. J. Ecuarn, Paris, “ Ploughing and sowing.” —A communication, — Dated 

15th October, 1859. 

This invention cannot be described without reference to the drawings. 

2368. W. Norton, Hollybank, Cavan, *‘ Kilns for drying grain.” — Dated 17th 
October, 1859. 

This drying kiln the patentee forms with a rotating circular head or plat- 
form, mounted on a vertical shaft, and driven by suitable gearing. To the 
centre of this rotating kiln-head or platform (which is to be heated by fire 
placed underneath or by means of heated air) the grain is supplied by an 
adjustable leading spout, fitted at its lower end with a sliding or telescope 
tube, which is intended to lengthen or contract the spout, and thus increase 
or decrease at pleasure the supply of grain to the kiln-head or rotating 
platform, the spout forming a channel for leading down the grain direct 
from the grain store or bin Extending from the centre of the circular 
rotating head or platform to its circumference is a rotating brush, formed 
of wire and hair, or other suitable elastic material, set helically around a 
horizontal axle. This brush receives a slow rotatory motion, and is for 
the purpose of distributing the grain over the surface of the kiln-head or 
rotating platform, and of discharging it over that edge thereupon after it 
has, by being exposed on the rotating heating surtace, been sufficiently 
dried. The apparatus may be driven by steam or other power, and the 
speed may be regulated if thought desirable by means of a pendulum which 
admits of easy adjustment to suit varying circumstances, the time to which 
it is necessary to expose the grain to the heat of the kiln depending in a 
great measure on the state of the atmosphere and condition of the grain. 
2370. J. THokN and A, KENNEDY, Glasgow, ‘* Looms.”—Dated 17th October, 

1 


This invention cannot be described without reference to the drawings. 

2336. W. Burerss, Newgate-street, London, “* Reaping and mowing machines.” 
—Dated 13th October, 185). 

The First part of this invention relates to both reaping and mowing ma- 
chines, and the second to mowing machines only. The First part of this in- 
vention consists in a means of backing, reaping, andmowing machines, where- 
by the driver may be enabled to back the machine when required. For this 
purpose the patentee fixes a ratchet-wheel on an axis, and causes this wheel 
directly or indirectly to act upon the main drivipg-wheel, and by preference 
near the periphery. A paul on a lever is made to gear into the ratchet 
wheel, and thus back the machine as required. The Second part of the 
invention consists in the adaptation of an ordinary finger used in mowin 
machines to the purpose of a divider, by carrying back from the top ont 
near the top of the finger a curved rod or bar. He thus dispenses with the 
ordinary heavy divider projecting beyond the fingers, giving rise to frequent 
stoppages caused by the grass choking the confined apertures thereon, and 
substitutes for it a light divider which only projects to the same extent as 
the fingers, has no confined apertures, and, therefore, is not liable to choke, 
aud whereby a better division in the grass is secured, and the general 
efficiency of the mowing machine is much enhanced, 


Ciass 5.—BUILDING.—Nonr. 
CLass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
2375. G. CanovtL, Curtain-road, Shoreditch, London, ** Cartridge paper.” 
— Dated 18th October, 1859. 
This invention consists in the immersion of common paper in a solution 
aqueuse of mineral salts; such paper so prepared will dispense with the 


“breaking of the cartridges previous to being introduced into the gun as it 


is at present practised. The explosion of the cap being sufficient for com- 
municating the fire to the powder through such prepared paper. is a great 
desideratuin for breech-loading fire-arms,—Not proceeded with, 
2400. E. T. HvuGHEs, Chancery lane, London, “ Caps for cartridge.” — A 
communication. - Dsted 20th October, 1859. 

In carrying this invention into effect the patentee causes a perforated 
dise to have an intermittent motion on a pin or stud, and places in the holes 
or perforations steel ferrules or bushes to receive the cartridge tubes, The 


disc is indented on its periphery with as many indentations or teeth as there 
are bushes for the tubes, and is put in motion by a finger or catch con- 


This improved machine is by preference propelled by | 
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nected toa bar operated upon by an eccentric, cam, or other mechanical 
means. At the termination of each intermittent movement of the disc, 
each tube comes in contact with a matrix and pusher, so as to impress the 
cap with any name or device, compress it upon the cartridge tube, and also 
form the edge or border. To maintain the disc in its proper position after 
it has been brought forward, a hooked catch is made to enter one of the 
indentations of the disc, it being thrown back when the dise is required to 
advance, The dise presents each ferrule or bush in its turn to a funnel, in 
order to receive a cartridge-tube, the length of the funnel being sufficient 
to contain several tubes, so that the bottom one is pushed into the ferrule 
by a pusher connected to a lever having alternate motion imparted to it by 
a cam on one of the shafts of the machine. The end of the pusher is covered 
with a socket and spring, so that when the cartridge-tube is being pushed 
in the ferrule, the socket shall recede, but if the socket does not meet the 
resistance of a cartridge-tube, it cannot recede, and a screw or pin connected 
to it unhooks a lever which operates upon a stopping motion, and thereby 
stops the machine. 

2405. C. HANSON, Tottenham-court-road, London, “* Fire-aris and ordnance.” 

— Dated Wth October, 1859. 

According to this invention, under one arrangement of breech-loading 
piece, the patentee employs a cone or closing-in piece travelling in a box 
attached to the inside of a hinged or jointed cap, and shaped convex on the 
side next to a recess behind the barrel or charge-chamber, which recess is of 
a concave shape to correspond, and has a bevelled part or seat at the back 
end to correspond with a bevelled part or shoulder at the back end of the 
cone or closing-in piece ; to this cone or closing-in piece a thumb-piece or 
handle is attached by a collar or otherwise, and has to and fro travel in a 
slot across the cap. When the cap is closed, after inserting the charge, the 
handle is moved along the slot pushing the charge forward into the barrel ; 
the cone or closing-in piece and box are so shaped that, when the cap is 
closed, they completely fill up the recess, the bevelled parts coming 
together ; the whole forms a compact body, just as if it were a solid metal 
block, and the handle is firmly locked, The breech is opened by pulling back 
the handle, and moving it into a slot cut at right angles to receive it, and 





' the breech-cap is then opened back, moving with it the cone or closing-in 


piece and box clear away from the box or concavity. The slot is not cut 
straight across the cap, but at a certain inclination, as are also the bevelled 
parts before referred to, to provide for the expansion of the metal according 
to which the handle and cone adapt their position by a self-adjusting action. 
The cone and its box may be tapped or threaded on their contiguous 
surfaces, if preferred, The breech-loading arrangement and barrel may be 
connected together so that they may be fitted to, and bodily lifted awa: 
from, the stock, in like manner as in ordinary fowling-pieces. The loc 
consists of three limbs ; to the lock-plate is secured by @ pin or otherwise 
the cock hammer or striker, which has a shoulder at back on which the 
fore extremity of the main-spring rests, the main-spring being secured at 
the other end to the lock-plate. In the trigger arrangement he dispenses 
with sears and several other ordinary parts; the cock or striker has a toe at 
back corresponding with notches or bents cut in the blade of the trigger, 
which trigger works in a reverse direction to what is usual, being centred 
at the opposite side of the blade. 


Ciass 7.—FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


2304. G. Hart, Chapel-street West, Mayfair, London, ‘* Hats.”—Dated 19th 
October, 1859. 

This invention consists in giving a certain degree of elasticity to that 
part of hats technically termed the “ band,” or that part which comes into 
the closest contact with the head, and is as follows :—The patentce joins the 
crown of the hat to the brim by means of vulcanised india-rubber, or other 
suitable elastic material. The joint being made at the band or angle of 
the crown and brim allows that part of the crown which is in contact with 
the head such freedom of action and ease to the wearer, that it will easily 
adjust itself to any inequality or unevenness which is so common to the 
human head. 


Crass 8.—CHEMICAL, 


nies Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2378. A. W. Witiiamson, University College, “ Extracts from poppies.”"— 
Dated 18th October, 1859. 

In carrying this invention into effect the poppies are placed in a suitable 
vessel with water, and the atmospheric air is removed by an air-pump ; 
heat is then applied to the contents of the vessel by means of steam or 
otherwise. The extract is then drawn off, and the poppies pressed to 
remove any extract they may retain, These extracts obtained by macerating 
poppies in water in an open vessel are then boiled in a suitable vacuum 
vessel in order to reduce them to the degree of concentration desired. 

2385. A. S. Rorr, Thann, France, ‘* Dyeing and printing.” — Dated 18th 
October, 1859. 

The patentee treats gluten in order to obtain products which may be 
substituted for albumen in the fixing of colours, in dyeing and printing, and 
in many other uses in the arts. When gluten is macerated in water con- 
taining a thousandth part of acid hydrochloric, acetic, nitric, sulphuric 
phosphoric, lactic, or other acid possessing similar qualities, it divides or 
separates very gradually and finishes at length by dissolving entirely. The 
solut‘on is slightly acid, but is not, as might be imagined, « simple solution 
of acid and gluten, but a regular ical d position takes place, which 
gives rise to several products. If the solution is carried to a state of 
ebullition, a regular coagulum is formed similar to that from albumen. By 
separating the coagulated parts by filtration, and then saturating the liquor 
with an alkali, a flocculent precipitate is deposited. This product is very 
distinct from gluten ; it is insoluble in water, little soluble in alkali, but, on 
the contrary, very soluble in acids. He employs together or separately 
these two products for fixing colours in dyeing and printing. 

2386. G. Greao, Sheffield, ** Dyeing leather black.” — Dated 19th October, 1859. 

In carrying this invention into effect the inventor dyes the leather black 
in the dry tanned state in the grain, before the leather has been submitted 
to the action of water or steam, or made wet in any way whatever.—Not 
proceeded with. 

2391. T. Spencer, Huston-road, Euston-square, London, *‘ Carbonate of soda.” 
—Dated 19th October, 1859. 

This invention applies to the manufacture of carbonate of soda, when 
this substance is obtained by the action of carbonic acid on sulphide of 
sodium, during which action sulphur in the state of sulphuretted hydrogen 
gas is liberated; and the invention consists in the absorption of sul- 
phuretted hydrogen gas so liberated in the manufacture of carbonate of 
soda by means of oxide of iron, or oxide of magnesia, thereby producing a 
compound containing sulphur, from which such sulphur can be hberated, 
either by distillation or combustion, and applied to the production of sul- 
phuric acid, suitable to be used for the preparation of a further quantity of 
sulphide of sodium.—Not procecded with. 

2399. J. R. Parmer, Newport-cottage, Old Ford, Bow, “ Printing inks and 
paints and varnishes, &c.”—Dated 19th October, 1859. 

This invention consists in employing the residual black powder obtained 
when manufacturing lilac or purple colours from salts of aniline and such 
like substances as described in the specification of the patent granted to 
W. H. Perkins, dated the 26th August, 1856, No. 1984, or by other similar 
processes, in place of, or in combination with, lamp or ivory black in the 
manufacture of the substances above mentioned. 

2408. J. T. Pitman, Gracechurch-street, London, *‘ Conv rting cast-iron into 
sost malleable ivon."—A communication, — Dated 21st October, 1359. 

This invention consists in the use of oxide of zinc, alone or combined with 
the oxide of iron, as a decarbonising agent. Castings of any desired form, 
of the variety calied “ white cast-iron,” may be packed in iron boxes, 
crucibles, or otherwise, as in the well-known process for making malleable 
cast-iron—except that oxide of zine and oxide of iron is used instead of the 
ordinary waterial—the whole being exposed to a bright red heat im any 
suitable furnace ; the cast-iron is rapidly decarbonised at the expense of the 
oxygen of the oxide of zinc. The metallic zine thus produced may be 
allowed to distil over and be collected as pure metal, or it may be re-oxidised 
as it passes off by contact with heated air, and produce white oxide of zine. 
2412. W. Maurny, De Creapigny Park, Camberwell, Surrey, “ Refining oil.” 

—Daied 21st October, 185. 

This invention consists in the application of certain methods and means 
for clarifying oils, and also for removing or rendering innocuous other im- 
purities contained therein. The First method consists in mixing with the 
oil a small portion (say 1 per cent., or a little more or less) of the liquid 
ammonia of commerce ; the mixture being well agitated the impurities will 
afterwards be deposited, or it may be filtered through a filter composed of a 
salt. The Second process consists in adding to the oil to be refined a small 
quantity of proto oxide of lead, about 1 per cent, The inventor then 
raises the temperature nearly to that of boiling water, and the mixture 
being then allowed to stand, the impurities are deposited. The proto-oxide 
of lead may be obtained from the acetate or nitrate of lead combined with 
hydrate of lime, or from other well-known compounds. In order to render 
the last-described method of purification more perfect, he mixes, passes 
through, or adds to the partly purified oil a portion of sulphuric acid, or 
sulphuretted hydrogen, a salt (chloride of sodium), or any other substance 
which will precipitate the lead previously added ; after this he, in some 
cases, washes the oil.—Not proceeded with, 

2417. K. A. BroomMan, Fileet-street, London, ** Oils and fats to be employed 
as lubricating substances.” —A communication.— Dated 22nd October, 1859. 
This invention consists in mixing, under a boiling heat, oils and fats with 
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= 
an oxide, super-oxide, metallic salt, or acid acting as an oxide, or an acid 
with a metallic base, whereby the oils and fats are purified and rendered 
oxidisable—that is to say, prevented from becoming resinified or converted 
to coom. The inventor calls these new inoxidisable matters ** Pyroleine.” 





Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batieries, &c. 
2402. P. A. Goperroy, King's Mead Cottages, New North-road, Islington, 
Middlesex, ‘ Submarine cables.” — Dated 20th October, 1859. 

The patentee claims the using of steel or iron wires in close contact with 
the material employed to insulate the conducting wire or wires, the said 
steel or iron wires being laid around in a straight parallel line, and in the 
elosest proximity to each other. 

2419. S. BearpMore, Albion-strect, Hyde Park, London, *‘ Electric telegraphs.” 
— Dated 22nd October, 1859. 

In carrying out this invention the inventor makes use of the voltaic 
arrangement of a single pair of positive and negative substances, the 
positive metal or substance being in electrolytic connection with the earth 
at one station, and the negative metal or substance in similar connection 
witi the earth at the other station, and with the usual conducting telegraph 
wire between the stations connecting them. He causes one or both of the 

sitive and negative metals or substances to rotate in a solution which is 
fn electrolytic connection with the earth, and by this means he obtains an 
increased tension or electro-motive force. —Not proceeded with. 








Ciass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2284. G. Gipson and J. Ginson, Southall, Middleser, ‘* Raising or re- 
moving soul or earth from sewer and other excavations.” — Dated bth October, 
18.9, 

This invention consists in mounting a series of buckets on an endless 
chain or chains, which are extended round pairs of quadrangular or other 
suitable drums or wheels, one pair of which is mounted in a movable frame- 
work placed on ways above the cutting or excavation, and the other pair of 

ulleys, drums, or wheels is secured at the bottom of the excavation. The 

ramwework for facility of movement may be mounted on wheels, and is 
to be extended across the excavation so that the endless chain of buckets 
may be suspended vertically therein. The endless chains are constructed in 
such a manuer as to admit of their being lengthened from time to time with 
fi ty by the addition of one or more links as the depth of the excavation 
increases. The patentees prefer to attach the buckets to the chains at dis- 
tances of from 5 ft. to 6ft. apart, and by communicating motion to the 
chains by means of suitable gearing actuated by any convenient prime- 
mover an ascending motion can be communicated to the buckets. 

2285. G. L. Lee, Holborn-hill, London, ‘* Printing surfaces."—Dated Tth 
October, 1859. 

In carrying this invention into effect, the inventor takes a drawing or 
transfer or transfers a subject already printed on a lithographic stone. He 
proceeds in the usual method employed in lithographic priutiog, and then 
takes a roller charged with printi.g ink mixed with gold size or drying 
varnish, a d proceeds to ink-in the stone, When the surface of the stone 
is perfectly free from damp, he dusts the subject on the stone with powdered 
resin, asphalte, shellac, or gum mastic, or any other substance capable of 
being reduced to powder, and resisting the action of acids, He then 
brushes off the superfluous powder, leaving only the subject covered. He 
then places the stone face uppermost ina bath containing a weak solution of 
nitrous or other acid (he prefers the nitrous) just sufficient to cover the 
fuce of the stone. The acid acting on the parts of the stone not protected 
by the powdered substance lowers the surface, and leaves the subject in 
relief He then perfectly dries the stone. He repeats the process several 
times. After the second or third submersion he puts more powdered 
substance on the subject, and applies heat to the surface of the stone, semi- 
liquidising the resinous matter on the surface of the drawing, and giving 
greater protection from the effects of the acid to the parts in relief. He 
also, where he wants partial depth, passes a flat camel's hair pencil over 
those parts with a strong solution of nitrous or other acii. He then washes 
off the accumulated ink or resinous powder by spirits of turpentine or 
naphtha, The stone is then ready to take the matrix, either for stereotyping or 
electrotyping, by any of the usual methods, He then takes (for stereotyping) 
# plaster of Paris cast from the stone, and, where large spaces for blanks 
are required for the stereotype, he takes a camel's hair pencil, charged with 
flake white and gum, or any mixture capable of resisting the molten stereo- 
type metal, and deposits the mixture on those parts of the matrix where 
greater depth is required in the stereotype cast, or when the plaster cast is 
perfectly dry charges the surface of the cast with strong drying varnish, and 
sifts over the cast some very fine sand or other powder capable of resisting 
the molten metal. He gets rid of the superfluous sand, and it is ready for 
the stereotype process. For taking casts for clectrotype, after going through 
the above process, instead of a plaster cast, he takes one in wax, aud raises 
the lights or depths on such matrix by a solution of wax and spirit of 
turpentine, or wax and drying oil, or the wax, turpentine, and drying oil 
combined, or any other siccative varnish. In lowering the surrounding 
surface of the stone, and washing off the ink and resia, he obtains a surtace 
to print from much clearer aud sharper than has hitherto been obtained.— 
Not proceeded with. 


2292. J. H. Jounson, Lincoln’s-inn-flelds, London, “ Treatment of fatty 
matter."—A communication,—Dated 8th October, 1859. 

This invention relates to a peculiar mode of treating suet, whereby a new 
and superior fatty matter or compound is obtained, applicable as a lubri- 
cant, as a preventative against the oxidation of metals, and peculiarly 
adapted to the manufacture of candles, This substance is obtained by 
mixing about sixty-seven parts in weight of suet of the finest quality, 
melted without the aid of acids, with eight parts in weight of the white 
oxide of zine. 

2295. J. Cuinps, Windsor House, Putney, Surrey, ‘* Artificial gus.”—Dated 
8th October, 1859. 

This invention is applicable when what now is known as dental rubber (a 
compound of india-rubber, sulphur, and vermihon) is used in this manu- 
facture, ‘The invention, however, does not consist in the use of any peculiar 
compound of india-rubber when employing compound india-rubber and 
sulphur hardened by heat in the manufacture of artificial gums, but in 
using a different material or compound of india-rubber or of gutta-percha 
for the outer surfaces or parts of the gums which come in sight when in 
use to that which is used in producing the other parts or main body of the 
same. 

2200. C. A. Suaw, Biddeford, Maine, U.S., ** Shaping er bending tinued 
sheet-iron, &c."—A communication,—Dated 10th October, 1859. 

This invention consists in arranging the vertical centre of the horizontal 
dise or “ former” which receives the pan or article to be double seamed out 
of line, or to one side of the centre of the vertical or working head or dise 
which turns the pan and presses down the double seam, so that an eccentric 
draught or feed, outwards from the centre of the horizontal disc, sufficient 
to move the pan around, shall be oceasioned, and at the same time the seam 
gradually turned down, the eccentric draught or feed causing the article 
being doubic seamed to be kept against the bottom and side of the hori- 
zontal dise at the point of operation, and, consequently, a more finished and 
perfect seam is made with less meonvenience and labour on the part of the 










































| the purifiers made use 


operator than is produced when the vertical axis of the ** former” is in line | 


with the vertical axis of the working head. This invention aisc consists in 
a working head adapted for turnmyg down the double seam of suraight and 
bevelled or “ flaring” tin ware, in combination with a shaft whic. supports 
the “former,” made adjustable up and down, and with a frame carrying 
the working head made adjustable longitudinally.— Not proceedea with. 


2300, T. KNowLEs and J, Knownes, Manchester, and A. Ria@, Chester, 
** Shaping, cutting, punching, and driling metals.” ~— Dated 1th October, 
1859, 

According to this invention, instead of employing toothed wicels or wear- 
ing for turning the shaft which impels,the cutter, the patentecs give it the 
required motion by means of one or more worms and worm-wheels, the 
worms being driven by the moving power in any convenient manner, and 
turning the aforesaid shaft which impels the cutter with great power and 
steadiness, and thus producing an uniformity of cut, a similar effect being 
produced upon lathes and slotting machines when they are driven in the 
same manner, 

2303. S. B. Parker, Depijord, “ Revivisying oxide of ivon aud other ag 
purifying gas containing netallic particles Dated 10th October, 1s59 
This invention consists in subjecting the oxide of iron, or other purifier 

containing metallic particles, after the same has been used in purifying gas, 
to a stirring action in a suitable apparatus open to the atmosphere, whereby 
the particles may be agitated, exposed to the atmosphere, and then returned 
into the mass. The apparatus consists of a circular pan closed at bottom 
and open to the atmosphere, in the centre of which a shaft carrying inclined 
blades or agitators is set, and is provided with gear, in order that rapid 
rotatory motion may be iuparted thereto.—Not proceeded with, 


2305, L. J. JBANNIN, Pontarlier, Fiance, ‘* Pumps.”—Dated ith October, 1859. 

‘This mvention consists in raising and ejecting a greater quantity of liquid 
without additiona! power, aud by apparatus of equal dimensions, in which 
the inventor uses two, three, or more pistons, as required. These pistons 
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are placed and act as follows :—In the body uf the pump formed of a cylin- 
der and two plates he places, by means of grooves in the plates, two, four, 
or six partitions, closing hermetically ; and betwocn these partitions, by 
means of » driving-shaft traversing the body of the pump, he moves pallets 
or fans, which are nicely adjusted and iorm pistons ; consequently, as at,the 
side of each partition there are two valves, the one opening inwards, and the 
other outwards, it is only necessary to push the piston from one partition to 


} at the bottom, and having t 


the other to raise and eject the fluid. Beneath the suction-valves a reservoir 

is formed to supply all the valves, and above the discharge-valves a reservoir 

for their service.— Not proceeded with. 

2306. C. F. Beyek, Gorton Foundry, near Manchester, 
drilling.” —Dated 11th October, 1859. va 

This invention is chiefly applicable for boring and drilling the frames and 
other parts of locomotive steim-engines, but it may be used for other 
purposes. In performing this invention the patentee makes use of a bed- 
plate on which are mounted one or more headstocks, which are made to 
slide to and fro lengthwise on the bed-plate. ‘The headstocks are each pro- 
vided with one or more drilling or boriug spindles, which are capable of 
being moved transversely or at right angles to the bed-plate. The frames 
of locomotive engines, or other articles to be «rilled, are secured to the 
bed-plate, and the drills are brought over the centres of the holes to be 
drilled by moving the headstocks, or the drilling or boring spindles, or both 
of them, as may be required. The headstocks are moved upon the bed- 

late, und the drilling spindles are moved transversely on the headstocks 

y screws or racks and pinions, or other known mechanism, and the drilling- 
spindles are driven by straps, belts, or gearing, as may be most convenient, 
either separately or together. 
2310. W. D. Hart, Edinburgh, ** Pressure-regulating apparatus for gas- 
burners.” —Dated 11th October, 1859. : 

This invention relates to the arrangement and construction of the sockets 
or holders in which gas-burners are set, and which sockets, in cor junction 
with the burners themselves, are so contrived as to regulate the flow or 
supply of gas to the point or surface of combustion, The improved 
sockets are moulded or cast to the required or approximate form in tin, an 
alloy of tin, regulus of antimony, or other similar metal or alloy capable of 
being easily fused. In casting the sockets core-;ieces or internal mandrils 
are used to form the bore of the socket, the aperture regulating the supp’ 
of the gas being either bored out or actually cast. Any ordinary ga 
burners are fitted into the sockets, aud in each case a space is left between 
the bottom of the burner and the bottom of the wide recess of the socket, 
in which a piece of wire gauze, or metallic packing, asbestos, or other 
permeable material, is deposited ; or it may be inserted in the burner itself. 
The gas enters the socket from the supplying-pipe through a comparatively 
smali aperture or apertures leading into the »pace containing the permeable 
material. In this arrangement the varying pressure of the gas is equalised 
by causing it to flow first throt a comparatively small aperture or apertures 
into an enlarged chamber containing a permeable material, and thence 
directly up the burner, and all fluctuations are avoided, and the flame 
burns steadily and brightly while the gas is greatly economised. —Nvt pro- 
ceeded with. 

2312. P. G. Cunnixauam, Salisbury, Wilts, 
Liated Vth October, 1859. 

For the purposes of this invention a cast is taken from the mouth, from 
which cast a model is produced, and from it a mould made in like manner 
to that heretofore practised, and in this mould a plate of gold or other 
suitable material is struck up as heretofore, but it is preferred that the 
plate should be less in width than is ordinarily employed. To this raised 
plate the teeth are affixed in like manner to what has heretofore been 
practised when using raised metal plates, and the peculiarity of this inven- 
tion consists in applying vulcanite (the hard compound ;roduced from 
india-rubber and sulphur subjected to bigh degrees of heat) in combination 
with a metal plate, such as is above described, in order that that surface 
which comes next the mouth shall have that characteristic of fitting peculiar 
to vulcanite, whilst the strength and other qualities of a raised metal plate 
are retained. For this purpose, after that the teeth have been fixed to the 
raised metal, the plastic compound of india-rubber is moulded thereon 
according to the model of the mouth as heretofore when using only vul- 
canite, and the compound is hardened by heat, as is well understood. — Not 
proceeded with. 


** Boring and 





















** Artijicial teeth and gums.”— 








This invention consists in combining sheets of iron or of other metal 
together at their edges by any of the ordinary means before they have been 
coated ; or such connecting of the sheets together may be only temporary 
where it is desired simply to obtain the advantages of a more continuous 
process of dipping a series of sheets or plates into a coating fluid. The 
joined or connected series of plates or sheets are then immersed in succes- 
sion into the bath of melied metal, or other substance with which they are 
to be coated, by which means not only will the general surfaces be coated, 
but the permanent joints will also be coated, and the joints or seams 
thereby more advantageously made, and at the same time the connecting 
of several sheets or plates together before coating them will facilitate their 
being moved into and from the melted coating metal or substance, and will 
also facilitate the movement of a succession of plates into and through a 
hot chamber, in order that they may become heated, and be caused, in 











passing out of the hot chamber, to enter the flux (floating in the bath of 


coating metal) in a more highly heated state, whereby the coating of the 

sheets or plates in some cases will be more effectually accomplished 

2315. F. A. Louace, Unna, Westphalia, Prussia, ** Water-wheel.”- A com- 
munication,—Dated th October, 1s59. 

This invention relates to the application to water-wheels of sliding leaves 
or paddles, so governed in their movements that they will be presented 
gradually to the falling stream, and when they have received all the impetus 
that it may be desirabie to obtain therefrom, these sliding leaves or paddies 
wilt be withdrawn, and thereby prevented from lifting back-water. 

2317. G. Scott, Priory Cottages, Peckham, Survey, 
generating elastic Nuids, and in the apparatus for that purpose.” —Dated 
l2th October, 1859, 

This invention cannot be described without reference to the drawings. 
2319. A. A. De Reainatp Hey, Park Village West, Regent's Park, ** Iin- 

provements in the manujacture o/ tobacco for smoking purposes,” —Dated 
12th October, 1859. 

This invention consists in manufacturing rolis or bundles of tobacco-leaf 
(more particularly such leaf as is commonly cut up for smoking in pipes), or, 
when desired, of combined leaf and stalk of varying lengths and diameters, 
though the patentee prefers to make them up in lengths of from 1 in. 
2 in. and from § in. to 1 in, in diameter or thereabouts. And these * roll: 
should be made by first forming a long roll of the required diameter ‘which 
may, however, be of indefinite length, and then dividing the same into 
these shorter “rolls,” such as hereinbefore adverted to, so as to suit the 
bowls of tobacco pipes, thus forming one piece or bundle somewhat similar 
to a cigar, so that the pipe may be charged with one piece, as it were, 
instead of being filled with a multitude of shreds or cuttings of tobacco. 
2320, J. CARRICK, de.” — Dated 

October, L859 

The patentee constructs commodes, water-closets, and other sanitary 
appliances, of two main parts, viz., a r or stool, and a magazine or 
cistern to contain deodorising material, which mayazine or cistern is con- 
nected with the chair or stool by a passage in which he places valves rhe 
material contained in the magazine or cistern is passed through the valves 
to the chair or stool when required, The valves are opened and closed by 
mechanism, which cannot be described without reference to the drawings 
22. J. Tomson, Notting-hill, Middlesex, ** Hydraulic valve and apparatus 

to be use "— Dated t2th October, 1859, 

This inveution consists in the mode of forming certain apparatus to be 
used in conveying gas from one purifier to another, in the process of manu 
facture, aud also for admitting it er closing it off from any one or more of 
The apparatus generaily used in large works in 
connection with the purifiers is called a hydraulic valve, and from the 
peculiarity of its orm the inventor distinguishes his apparatus hereafter 
deseribed as an annular hydraulic valve. Tuis consists of a cylinder closed 
wo pipes intersecting or passing into it, 
as, the other the outlet; one of these riscs to the top 
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| of the cylinder, the other only intersects it; the raised pipe is at its upper 


} or apertures as there ¢ 


| end encompassed by another cylindrical tube, both being within the first 


named cylinder. The annular space between the two inner pipes is par- 
tially filled with water, so as to form a lute. Encompassing the whole is a 
large circular vessel having its bottom perforated with twice as many holes 
purifiers used, Into the holes pipes are inserted 
beve the bottom, and each two of these pipes 
ch purifier, e outer vessel is also partially 
filled with water, a connecting or stand-pipe putting each pair of p.j 
, the let of one with the iulet of another puritier ; 
the mlet of the first puritier communicates by means of another stand-pip 
with the main central inlet-pipe mutlet of the last one communicates 
in like manner with the main central outlet conveying the gas to the holder, 
From this description it will be seen that any nuniber of purifiers may be 
used, and by turning the main ceutral stand-pipe ov the inlet of any 
purifier, and the terminal outlet-pipe over the out y puritier where 
it is Wished to stop at, any one or more of the other purifiers may be closed 
off from the gas. As each of the stand or connecting pipes dip into the 
water it will be evide..t a pertect water-lute is formed, and no gas can 
escape.—Not proceeded with. 
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2323. T. ROTHWELL, Manchester, “* Improvements applic ble to warehouses and 
other buildings in which weil-holes are constructed Jor the purposes of light 
and ventiia‘wn.”— Dated Lith October, 185. ats 

This invention consists in the novel application, employment, and use of | 
nietallic or inetal-lined doors, or other fire-proof doors, which may be made 
to slide horizontally or transversely across the Well-hole, or fold and open 


and shut so as to prevent tire which may be raging in the ** well-hole” from 
extending to other rooms; these doors may be actuated by chains and 
weights within the door casing, or, if of lange dimensions, be opened and 
closed by a windlass or other mechanical lent, and either door may 
be worked separately, or all the doors may t hi at once. 
2329. T. B. Dart, Tottenham, Middlesex, * Flexible valves."—Dated 12th 
October, 1859. 
According to this invention a flexible valve is constructed of an elastic 








=== 
flexible tube, by preference of vulcanised india-rubber, which is fixed at 
its two ends to two inflexible tubes or instruments having passages through 
them, and which are capable (one or both) of rotating, so as to twist the 
flexible el:stic tube until it forms a close partition across the passages in 
the inflexible tubes or other forms of instruments to which the two ends of 
the elastic flexible tube are fixed. 
2330. H. Brigut, Sandwich-street, Burton-crescent, London, “ Navigating the 

air.”—Dated 12th October, 1859. 

According to this invention a suitably constructed car rests upon a plate 
connected to the lower end of a vertical, solid, or tubular shaft, which is 
fitted at the top with a number of sails working horizontally, set at a suit- 
able angle, somewhat similar to the sails of a windmill, the sails bein 
made of any suitable material that is light and rigid. Immediately under 
the above set of Is is placed another and similar set of sails, connected 
to an outer hollow shaft through which passes the one before mentioned, 
In addition to the said plate at the bottum of the shaft on which the car 
rests, a plate is also fitted to the outer tubular shaft from which the car 
is suspended. Each of these plates is provided with a set of friction rollers 
upon which the car is borne above and also at the bottom. For the purpose 
of imparting motion to the sails, horizontal toothed wheels are keyed one to 
the inner and another to the outer shaft, gearing into a vertical wheel 
keyed on a crank shaft (fixed within the car) which may be worked by the 
aeronaut, or other convenient means. When the machine is set in motion 
each set of sails is caused to rotate in an opposite direction to the other 
set; this is an important feature of the invention, it being by the reverse 
action of the sails that a neutral effect is produced on the car which is thus 
kept from gyration. To raise the machine, if the top set of sails rotate to 
the right, the lower set rotate to the left; to cause its descent the action of 
the crank shaft, and, consequently, the sails, is reversed. In some cases 
the patentee proposes applying the sails one set by the side of the other 
upon the same plane, or to modify their arrangemeut as may be found best. 
in practice. 

3. J. Rnonr, Lemen-sereet, Whitechapel, London, “ Indicating meter tap.” 
—Dated 13th October, 1359. 

This invention consists in fitting to a suitably constructed plug of a cock 
or tap a syringe with sie rods and a projecting tongue attached to them. 
The said plug differs from the ordinary plug in having but one side opening, 
and that communicating wiih the syringe by an opening through its top. 
The aforesaid tongue works in connection with an indicator, and effects the 
desired object by the action hereinafte* described. The liquid is drawn into 
the syringe by raising the piston to the necessary height, according to the 
measure required ; then by turning the syringe a double action is effected 
as follows, viz., the before-mentioned tongue passes through a correspond- 
ing guide space which, connecting with the aforesaid indicator, determines 
the quantity drawn, and the plug being reversed, the side opening now com- 
municates with the outlet of the tap so that, by forcing the piston down- 
wards, the measure is delivered. —Not proceeded with 
2334. W. Prosser, Dorset-place, Dorset sqware, London, “ Apparatus em- 

ployed in the production of light.”—Dated 13th Octuber, , 

This invention relates to a previous patent granted to A. H. J. Bastable, 
dated 14th September, 1558, aud the present invention consists in arra: ging 
and securing the lime or other suitable material in a metallic or other suit- 
able case or frame, parts of which are cut ay where necessary, to expose 
the lime or other suitable material to the action of the jet or jets oi flame. 
By this arrangement the lime or other suitable material (ordinarily in con- 
venient pieces) is held together and moved as one piece, thus preventing 
the separation of the pieces of lime or other suitable material should they 
become cracked or otherwise injured by the action of the jet or jets of 
flame or otherwise, and thereby avoiding the displacement of the pieces of 
lime or otlier suitable material, whether by the action of the jet or jets of 
flame or otherwise, and conducing more completely to the continuity of the 
ight. The lime or other suitable material is progressively moved to and 
from the jet or jets of flame by suitable clockwork as heretofore, or other 
suitable mechanical device, or by means of fluids, liquids, or other bodies 
partaking of the like character, suitably disposed to effect the required 
movement 
2338. T. Vicars, sen., T. Vicars, jun., T IMORE, dnd J. SmMitu, Liverpool, 

** Manufacture of bread, biscuits, &c."—Dated Lith October, 1859. 

The patentee claims, Firs', the employment of carriages or wagons 
mounted on wheels in railway ovens (that is, ovens where the articles to be 
baked are placed at one end, and are baked in their passage through to the 
opposite end), instead of the endless metal bad usually employed. Secondly, 
dividing the aforesaid oven or heated tunnel into steam-tight compartments 
as described, Thirdly, the use of certain cays or covers for the purpose of 
rendering each tray or wagon sieam-tight in itvelf. Fourthly, the use of a 
heated chamber above the oven or baking tunnel through which the 
carriages or Wagons return, and also the use of a hydraulic lift or other suit- 
able hoist for raising or lowering the wagons or carriages to or from such 
chamber. Fifthly, the general combination and arrangement of parts. 
2339. C. CoLLins, Lower-voad. Islington, Middlesex, ‘* Grease."—A communi- 

cation.— Dated Ath October, 13859. 

This invention consists in compounding and amalgamating certain ingre- 
dients into a grease or lubricating compositi n for the more efficiently re- 
ducing the friction of the axles of railway and other carriages, journals of 
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machinery, and other like purposes, and at a less cost than heretofore. The 

ingredients employed are tallow, vegetable wax, soap, lead and bone black, 

or animal charcoal, the whole being thoroughly amalgamated or incorpo- 

rated together by any suitable means.—JNot proceeded with. 

2310. J. F. Conscience, St. Jokn’s-strect-road, Clerkenwell, London, “ Making 
bread.” —Dated 14th October, 1859. 

In carrying out this inventien, it is necessary to make a decoction of the 
bran of wheat or any other grain in a suitably-constructed boiler. The 
bran, after being boiled for twenty or twenty-five minutes, in the proportion of 
30 per cent of bran to 70 per ceut, of water more or less (for a less quantity 
of bread could be obtained by diminishing the bran, or a greater by in- 
creasing the bran), the liquid will be extracted by the machine, and will be 
mixed with the flour for the ordinary process of kneading.—WNot proceeded 
with, 

2347. T. Ropinson, St. Helens, Lancashire, ** Annealing or softening wire.”— 
Dated 14th October, 1859. 

The patentee employs for heating the pot a furnace urged by means of 
a biast forced into it through a tuyere, pipe, or pipes, He prefers that the 
fuel should not be placed around the pot, as is now usual, but that it should 
be placed in a separate chamber into which the biast is forced, and that 
the flame and heat produced in this chamber should afterwards be led round 
the pot to be heated. A convenient way of effecting this is to cause the 
flame and heat from the chamber to pass into a circular passage formed in 
a bed of brickwork on which the pot stands; the pot is placed on the bed 
of brickwork concentrically with the circular passage, the diameter of which 
is somewhat greater than that of the pot, In the top of the circular passage 
a slit or slits is or are left for the escape of the flame and heat all round the 
pot, and a casing of brickwork is employed to confine the heat, This casing 
is built upon the bed on which the pot stands, and rises to the top of the 
pot, where a space is lert between the interior edge of the casing and the 
exterior of the pot, sufficient for the escape of the blast. The pot is, as 
heretofore, made of a cylindrical form, and is closed with covers at the 
ends, 



























A Cuxarp Reckontnc.—In a voyage to America, some nine 
years since, on the seventh or eighth day out from Liverpool, Cap- 
tain L—— came to dinner at eight bells as usual, talked a little to 
the persons right and left of him, and helped the soup with his 
accustomed politeness. ‘Then he went on deck, and was back ina 
minute, aud operated on the fish, looking rather grave the while. 
Then he went on deck again; and this time was absent, it may be, 
three or five minutes, during which the tish disappeared, and the 
entrees arrived, and the roast beef. Say ten minutes passed—I can’t 
tell after nine years. Then L came down with a pleased and 
happy countenance this time, and began carving the sirloin, “ We 
have seen the light,” he said; ‘* Madame, may I help you to a little 
gravy or a little horse-radish?” or what not? I forget the name of 
the light, nor does it matter. It was a point of Newfoundland for 
which he was on the look-out, and so well did the Canada know 
where she was that between soup and beef the captain had sighted 
the headland by which his course was lying. And so through 
storm and darkness, through fog and midnight, the ship had pursued 
her steady way over the pathless ocean and roaring seas so surely 
that the officers who sailed her knew her place within a minute or 
two, and guided us with a wonderful providence safe on our way. 
Since the noble Cunard Company has run its ships, but one accident, 
and that through the error of a pilot, has happened on the line. By 
this little incident (hourly, of course, repeated, and trivial to all 
,0ing people), I own I was immensely moved, and never can 
think of it but with a heart full of thanks and awe. We trust our 
lives to these seamen, and how nobly they fulfil their trust! They 
are, under Heaven, as a Providence for us. While we sleep, their 
untiring watchfulness keeps guard over us. All night through that 
bell sounds, at its season, and tells how our sentincls defend us. It 
rang when the Amazon was on fire, and chimed its heroic signal of 
duty and courage and honour. Think of the dangers these seamen 
undergo for us, the hourly peril and watch, the familiar storm, the 
dreadful iceberg, the long winter nights when the decks are as glass, 
and the sailor has to climb through icicles to bend the stiff sail on 
the yard. ‘Think of their courage and their kindnesses in cold, in 
tempest, in hunger, in wreck !—Cornhill Magazine. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue Iron TRADE IN THE Past WEEK: /ts unchanged Aspect: On "Change in 
Birmingham and Wolverhampton : The Trade Topics : Underground Depre- 
dations—Boarp oF TsaveE RETURNS : Deductions R specting Metals Ma- 
chinery. and Hardwares—InonstonE TRape—Coau Trave: The New Bill 
— BIRMINGHAM AND WOLVERHAMPTON GENERAL MANUFACTURING TRADES: 
Home Demand Improving—Tue Treaty ComMissionERs IN BiRMINGHAM—- 
J. T. Perrens: Second-class Certificate—Locat Joint Stock ComPpany— 
Tue Caainmakers’ DisruTE—STEAM Music; Injunction to Restrain Ue 
Use of the Patent--Steam Bower Expiosion: Fatal Resulis—OTHER 
FaTaL ACCIDENTS. 

Tue iron trade of South Staffordshire has experienced no change 

since our last worthy of note. 

Yesterday on ’Change in Birmingham, and the day before in 
Wolverhampton, were extremely dull days, and business transac- 
tions were exceedingly scarce. To see a man with his book out 
was a proceeding to excite considerable observation. There con- 
tinues a tolerably good home demand for best iron, for which best 
prices are secured; but for inferior descriptions the inquiry is so 
small that producers are offering at ruinously low rates. For 
instance. one broker offers sheets at from €8 to £8 5s. delivered in 
Birmingham, or 5s. less at the works. The list price for sheets is 
£9 at the works; so that sheets may be obtained at 25s. below the 
list rates. Of this description we are happy, however, to say that 
only a small quantity are turned out. They are chiefly for expor- 
tation to the East Indies, where they are seut into the country, and 
worked up after passing through charcoal tires 

The pig makers continue to offer without finding buyers; but 
they have not given way in their demands of last week in regard to 
prices. . 

Native ironstone is in great demand. Much complaint was made 
of the unusually lenient terms upon which transactions are under- 
taken by some of the Yorkshire houses in the Manchester and other 
markets. There has also been considerable talk during the week 
upon the recent proceedings in the Court of Exchequer in the case 
of Addenbrooke and others v. Ramage (secretary of the New British 
Iron Company), of this district. In this case an arbitrator had 
decided that the defendants had worked into the adjoining ironstone 
mines belonging to the plaintiffs, and taken a quantity of blue flats 
—a name by which the best South Staffurdshire ironstone is known 
—worth £677: and that the plaintifls, in working into what they 
thought, and what should have been, solid mine, came upon the old 
workings of the defendants, sustaining by the consequent inundation 
damage to the amount of £4,808. But the defendant’s operations 
naving taken place more than six years ago, they pleaded the statute 
of limitations ; and there beirg precedents, the court had to give judg- 
ment in their favour. The Lord Chi f Baron, however, said that it 
might be a fair case to take to the Court of Error, and ultimately 
to the highest tribunal, in order that, if nothing else could be done, 
alterations might be made in the state of the law. The trade feels 
the extreme want of safety of their unworked mineral property 
situated near to that being gotten by neighbouring proprietors in 
the event of such a plea as that set up by the defendants proving 
eventually successful. 

The coal trade is scarcely so brisk, yet much below the require- 
ments of the disirict. 

Upon the new Coal-mines Inspection Bill the Wining Journal 
has the following :—“ From the notices of motion on the committee 
on the Mines Regulation and Inspection Bill it seems evident that 
there will be an immense struggle. In advocacy of the measure, 
and the extension of it, it will be proposed to include limestone pits 
and quarries ; that uncertiticated boys shall not be employed under 
thirteen years of age; that the employers shall require the certiticates 
weekly instead of monthly; that there shall be placed at the bank 
of every coal mine a proper weighing machine, and that the men 
may place a man to see the material raised weighed; that in case 
of the masters not complying with the Act they shall be liable to 
imprisonment with or without hard labour, instead of fine at the 
discretion of the judge; that boys under fourteen years of age shall 
not be employed more than eight hours a day; that the men may 
object to being tried by a mine owner, or the father, son, brother, 
or agent of a mine owner; that, except in the case of the sti- 
pendiary magistrate, two magistrates shall be required to 
convict, instead of one; that wages shall not be paid within fifty 
yards of a beer-house; and that money deducted from the men for 
education, accidents, or sickness, shall be annually accounted for, 
and any surplus returned. Against the bill. it will be proposed to 
leave out the educational clauses, to completely nullify the 13th 
section, to compel the masters to supply copies of genera! and special 
rules only to those who apply for them, a most dangerous modifica- 
tion; and that it shall be necessary to give notice of serious accidents 
only. 

The operatives’ deputation now in London are making a vigorous 
effort to get those portions especially of the above regulations passed 
into law which give an appeal to a jury against the convictions of 
magistrates for refusal to work by men—preventing colliery pro- 
prietors from investigating such cases—and the procuring of a more 
stringent enactment than now exists against the payment of wages 
within fifty yards of a public-ho 

Respecting the general manuf«cturing trades of Birmingham and 
Wolverhampton, it may be said that a more cheerful tone is traceable 
amongst the manufacturers, the consequence of a renewal of anima- 
tion in the home trade. This is acceptable at this moment when 
manufacturers generally had got very short of orders, and were with 
difficulty keeping on their workpeople without encumbering them- 
selves with stock goods. The country shopkeepers have now, how- 
ever, begun to buy more freely upon a better demand for goods for 
general use; the result is that, for all ironmongery and braziery 
articles in general domestic use, there is a fair sprinkling of orders, 
sufficient not only to prevent any extension of the languor which 
has prevailed for the last month or six weeks, but it has had the 
further effect of dispelling much of the uneasiness and anxiety 
which has existed as regards the future; to this, also, the increasing 
ease of the money market must in no small degree contribute ; indeed, 
there are sufficient reasons for ease on this point. In the provinces 
there is an unusual amount of the circulating medium, and of late 
the number of returned bills has been remarkably small. 

There has been little change which can be regarded as special in 
the condition of particular branches during the week; we may 
notice, however, that the edge-tool makers all over the district are 
busy ; the machini-ts and tube makers are in much the same con- 
dition , the saddlers’ ironmongers are pretty full of work for the 
season; and for hollow wares there is a steady demand. At 
Birmingham the light steel toy trades are more active In some of 
the large foundries about Dudley, fitters at some of the establish- 
ments are remarkably busy in constructing some very large iron 
bridges which were contracted for some time ago. 

The Commissioners, appointed by the Board of Trade to negotiate 
upon such matters as require arrangement in connection with the 
French treaty, arrived in Birmingham on Thursday, and had an 
early interview with the Council of the Chamber of Commerce. The 
replies to the circular sent to the manufacturers inviting information 
have been few ; this is the more to be regretted because it appears to 
be pretty certain that there is a disposition not only on the part of 
our own, but the French Government, so as to assess the duties as 
that our manufactures may enter France; in fact it is pretty certain 
that the Em; eror himself will be glad of the trade as a source of 
revenue. On Thursday and Friday the Commissioners visited some 
of the manufactories in ditierent branches. During their delibera- 
tions with the Council of the Chamber, the Commissioners stated 
that the French Government would have nothing but specine duties , 
but they were informed by the Council that it would be impossible 
to give for all articles manufactured here, a price at so much per 
pound or hundredweight, with the view to bring the ad valorem 
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as much as possible the required particulars, and endeavour to in- 
duce the French Government to grant ad valorem duties where 
specific duty stipulations are next to an impossibility. 

In the Birmingham Bankruptey Court, on Monday, the solicitor 
of Mr. J. T. Perrins, the ironfounder of Dudley, applied to the Court 
for the granting of a certiticate for that bankrupt. Last year the 
bankrupt had a surplus of some £1,400, but it was clear, on looking 
at the items set down to the account of losses and depreciation in 
the value of stock, thet thei nsolvency had been produced by these 
causes. With regard to the losses, they consisted of bad debts, the 
list of which showed that almost every person included in it had 
succumbed to the panic in the iron trade which had so lately 
occurred. The Commissioner gave a certificate of the second class. 

The directors of the Birmingham Wagon Company have made a 
call of £1 per share upon such of the shares in the company as are 
not fully paid up. The directors of the Midland Wagon Company 
have filled up the vacant seat at the board by the election of Mr. 
Arthur Ryland, of Birmingham. The directors of the Gloucester 
Wagon Company have resolved to increase the capital to £150,000, 

In reply to the statement of Homer, the secretary of the Operative 
Chainmakers’ Association, respecting a further disagreement between 
the men and their masters in certain parts of East Worcestershire 
and South Staffordshire, seventeen of Messrs. Wood Brothers’ men 
“considered it their duty to contradict” Homer's statement. ‘ We 
stopped work (they say) of ourown accord, as we had heard that Messrs. 
Hingley’s men had commenced work at a reduction, and went to see 
what the reduction was, with the intention of working at the same 
prices, unless those men would come up to ours. Instead of being 
stopped by our employers, as stated by Homer, they endeavoured to 
persuade us to remain at work, and send only one or two men to get 
Messrs. Hingley’s prices. Our employers have never said anything 
at all to us about a reduction of wages since the strike ended until 
Wednesday last, and they then said that, if we found Messrs. 
Hingley and Sons were giving the full price, they would be quite 
willing to continue doing so. We hoped that now the strike had 
been at an end; for several months no such reference would have 
been made to it as that in Homer’s letter, which can only cause dis- 
satisfaction and ill feeling between the masters and men.” 


No small disappointment was occasioned to the masses in Wolver- | 


hampton, on Monday last. by the result of some proceedings that 
morning in the Court o Chancery, when Mr. Shebbeare moved, on 


behalf of the plaintiffs (Denny and others), who are the proprietors | 
of a patented musical instrument, played by steam, called the | 
Aerophon, for an injunction to restrain the defendant (Mars, other- | 


wise Myers) from exhibiting a steam musical instrument called the 
Calliope, which they contended was an infringement of their patent. 
The defendant had caused large printed bills to be placarded in 
various parts of Wolverhampton, announcing that an establishment 
called * Jim Myers’s Great American Circus,” will perform on the 
Calliope, at Wolverhampton, “this day and to-morrow.” The 


placard stated * that this wonderful invention represents a full brass 


band of 100 musicians, and has attached to it a steam engine of 
twenty horse-power, which constantly 3 
Calliope tilled with steam; and although possessing the power of a 
double orchestra, and can be heard at a distance of tive miles, yet it 
can be play: d by a lady or gentleman with as much facility as the 
pianoforte. A grand procession will be made every day at one 
o'clock, headed by the steam musical Calliope.” ‘The plaintiffs have 
made great improvements on their original invention, and their 
steam musical Aerophon will be shortly exhibited at Cremorne. 
They assert that the Calliope is much inferior to the Aerophon, and 
that the exhibition of the Calliope would prejudice the public against 
the Aerophon. His Honour granted an interim injunction until 
Thursday against the exhibition of the Calliope. We are informed 
that Mr. Peckham, plaintiff's solicitor, on Monday forenoon, served 
upon Mr, Myers, in his tent in Wolverhampton, a copy of the bill in 
Chancery, and a notice that an injunction had been granted that 
morning—a fact which was communicated to Mr. Peckham by electric 
telegraph. Mr. Myers, upon the advice of his attorney, did not play 
the instrument, although the steam had been previously got up. 

On Monday evening an inquest was held in birmingham on the 
body of James Clarke, a frying-pan maker, who was injured by 
scalding on the llth April, in consequence of the exploding of a 
steam-boiler at Messrs. W. Harrison's tin-plate works, Fisher-street, 
in that town. The explosion took place at about 11 o'clock in the 
morning, and a brother of the deceased deposed at the inquest that, 
in his opinion, it was occasioned by the fault of Thomas butler, the 
fireman. On Butler being called into the room, witness said that 
two months ago a crack was discovered in the boiler, and under the 
foreman’'s (Butler) direction a bar of iron was placed over it. Some 
time after the boiler again cracked, though in a different place, and 
again he ordered a strip of iron to cover it. Witness added that, in 


his opinion, Butler ought to have placed a new plate on the parts | 


instead of patching them, although he (witness) admitted that he 
did not know much about engineering. He had since examined the 
boiler, and found that one of the plates had given way, the iron at 
this place being no thicker than a sixpence. 
cautioned by the coroner, on being sworn, said the boiler, which was 


an upright one standing 25 ft. high, had been erected three years | 
On the two occasions of the boiler cracking it was the | 
deceased's fault, owing to his allowing too much water in, and he | 


and a half. 


then admitted he had forgotten to turn the pump off. Witness 
believed when he ordered the bars to be placed on the cracks they 
were suflicient to resist the pressure of the water, and would in his 


opinion have lasted some time, had not the deceased on the day of | 


the explosion turned the pump on and omitted to turn it off. The 
boiler had then filled, and the plate burst, the water scalding the 
unfortunate man, who was standing close by. The jury returned a 
verdict of “ Accidental death.” 

Among the accidents of the week we find the following :—On 
Thursday, Jobn Williams, a collier, was crushed to death by a fall 
of coal in Mercham’s pit, Hickman’s Colliery, Bilston. On the same 
day a youth, named William Paxton, was killed in a similar manner 
whilst driving a horse ina pitin Mr. Pagett’s Colliery, Bentley 
Deepmore, near Walsall, On Saturday an accident, which terminated 
fatally, occurred to a man named Samuel Stamford, seventy-tive 
years of age, an engineer, in the employ of the proprietors of the 
Hatherton Furnaces, near Walsall. Deceased was engaged in re- 
moving part of the engine at the furnaces, when the floor upon which 
he stood suddenly gave way, and he fell into a room beneath. On 
Friday, Samuel Dodd, a butty miner, fell down a pit-shaft at 
Willenhall, as he was working upon the bank, and received such 
injuries that he died in less than five hours afterwards. 

fhe Board of Trade returns for the month of March and the first 
three months of the present year show for the longer period a large 
increase as compared with the corresponding period of 1558, which 
was one of considerable depression, and an increase of imports to a 
large amount upon the first two months of last year, with which 
only the imports can at present be compared. The real value of the 
imports for the first two months of this year, exclusive of numerous 
articles of small commercial importance which are not enumerated, 
amounted to £15,571,469 against £10,112,100 in the corresponding 
two months of 185%, and £:3,455,049 in those of last year. This 
great increase took place chietly in February, the value of the im- 
ports of that month being more than two-thirds of the total of the 
two montis. If eight millions be added for the trade of March, 
there would be a total of nearly twenty-three millions as the value 
of the imports of the first quarter of the year. Lhe declared value 
of the exports, exclusive of foreign and colonial produce, was 
£50,481,907 against £30,520,794 in the tirst quarter of last year, 
and £23,510,290 in the first quarter of 1858. In the export trade, 
therefore, there was a decrease of £38,857 as compared with last 
year, a diminution which arose in March, the value of the exports 
of which was £10,393,470 against £11,313,228 in the corresponding 
month of last year. ‘The returns for the mouth, therefore, show a 
falling off of nearly 10 per cent. as compared with March last year. 
The decline applies to aaeek every leading article of British pro- 
duction. The countries to which the falling otf was greatest were 
the United States and the East Indies, the best foreign customers of 
this country. 
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_ The great item of decline exhibited in the exportations for March 
is under the head of iron, and is demonstrative of the accuracy of 
the reports of that trade, which we have made in this place since 
the middle of February, the period when it tirst began to fall off. 
The entire value of the iron exported in March was £228,856 less 
than it was in the same month of 1859, though the trade price has 
undergone no reduction. The value of the pig-iron exported to the 
United States was rather less than one-half what it was in March 
last year; the exports of bars, bolts, and rods were 20 per cent. 
less than last year, the falling off being almost exclusively to the 
States and our North American possessions. The shipments of 
railway iron for the month have been at the rate of upwards of 
27 per cent. decrease. Whilst of this description there was exported 
to Russia in March, 1859, more than 4,000 tons, this year the entry 
must be nil. Spain, on the other hand, has increased upon her last 
year’s demand fourfold; but a considerable decline took place in 
respect of the United States and the East Indies. The month's 
shipments in cast-iron have been a falling off of 30 per cent. upon 
1859. The wrought-iron exported was the same this year as last. 
In iron wire there was an increase. The total exports of iron and 
steel for the three months of 1859 and 1860, respectively, may be set 
down at £2,603,699 for the first year, and £2,395,266 for the second, 
a much less falling off than for the month of March alone. The 
following table shows the exports of iron and other useful metals in 
a wrought and unwrought state :— 


| For the month ending March 3ist. 

















| ass9. | 1860. 
£ £ 
Iron, Pig .. — ~~ | 04,02 66,108 
», Bar, bolt and rod 163,716 | 243,152 2::3,030 
ped aa all kinds... .. «. 194,118 | 419,901 24,007 
ioe MO se se ce oe oe 14,8383 | 17,736 21,314 
Cast ee ee ee 6147) | 98,487 61,592 
Wrought, exclusive of railway 
a es, te ae ok oe 208,322 | 282,400 
Steel unwrought 39,576 | 70,387 
Total iron and steel 3 | 1,227,778 $98,922 
Copper unwrought ..0 ..  .. 36,009 85,748 
, Sheets and nails includ. mixed | 
or yellow metal... ..) .. 124,773 | 130,541 
»» Wrought, or other sorts .. 40002 | 8,024 
Brass, all sorts .. .. «. «o- - 16,781 12,731 
O°  ygeiggpee 22,141 | 30,437 
‘Tin unwrought .. 21,455 | 25,364 
Tin-plates .. .. .. 96,960 | 149, 365 
Hardwares and cutlery 262,618 309,916 2 4,729 
Machinery steam engines 72,157 46,044 59,141 
i other sorts .. .. 140,587 171,222 147,078 
Coals and culm .. 205,909 270,101 245,487 


The decrease in tin-plates took place in the exports to the United 
States and India. In the copper and yellow metal sheathing trade 
there was a largely increased exportation to India, but the ship- 
ments to all other countries show a decline. ‘These returns show 
that what has been described as the “scanty trade hitherto done 
with France” is fast becoming scantier. How the new tarit! will 
stimulate it remains to be seen. From these returns we gather that 
in March 1858 the value of the “hardwares and cutlery” exported 
to France was £8,531; in 1859 it rose to £9,723, but fell again this 
year to £6,402. Under the same head the American trade also 
exhibits a falling off in March, 1858, when the panic had scarcely 
subsided ; the value of hardwares shipped was £30,919 ; last year it 
was £85,735; this year only £69,691. Our Canadian trade also shows 
unfavourably in these returns. In 1858 the value of the hardwares 
shipped in March was £15,744; in 1859 it rose to £24,244; and 
this year it fell to £10,é The Cape trade shows an increase, 
whilst the East India shipments exhibit a considerable decline. 
Notwithstanding the previously overstocked condition of the 
Australian markets these returns show that the declared value 
of the exports of hardwares to that colony in March this year 
was £47,653 against £26,496 in the corresponding month of last 
year, and £38,378 in March, 1858. Under the head steam-engines 
the value of those shipped to the colony in March this year was 
£22,782 against a few hundreds last year. 

The annexed table gives the data from which we have drawn some 
conclusions expressed above as to the countries to which there have 
been an increase or decrease in the exportation of iron and steel ;— 











| Exports of Iron and Steel to Principal 
| Foreign Markets. 
Month ending March 3st, 





1858, 1859. 1860, 
£ £ £ 
United States .. oe ° 74,385 255,161 265,701 
Mast Indies... .. se ve «cs ve | 119,017 235,774 168,818 
ee eee 47,297 79,582 
ee 6s ¢: 6 06 «6 «8 owl 82, SLUT 
Holland - os oe Ot OF ‘ee 4 27,913 
DUND ae oo 0s on ce 60 «68 2 18,385 
Hanse Towns .. os os os oe i 18,837 
Prussia . =9 18,144 | 8,002 
ee be ae 0. ae. os 60 net 6,038 3,030 
British North America .. .. 48,212 | 68,521 20,317 





NOTES FROM 'THE NORTHERN AND EASTERN 
COUNTIES, 
( From our own Correspondent. ) 

Tue Gatway Line or Steamers: Which is the Largest, the Connaught or the 
Persia? Messrs, Palmer of Jarrow, &c. — Monnison’s Dinecr Acting 
Steam Cane — ARTILLERY Parosecti.es; Sir William Armstrong Chal- 
lenged by a Rival Inventor—Testine or ANCHORS AND CAaBLEs—L<{VERPOOL : 
New Line of Steamers to the Brazils: The Dock Board: Demerara Railway— 
RatLway Detays: Comp nies can be made 0 Pay fur them—Nowruean 
Topics; Railway Communication between Cockermouth and Penrith: Launch 
of 4 Large Steamer at South Shields; The Leinster: Shipbuilding on the Wear : 
The Havelock Monument at Sunderland—St¢®aM PLOUGHING NEAR LincoLN— 
Srave OF THAD» AT SuePRIELD—FouNTAINS FOR BLaypon — AN K1cuT- 
WHEELED Locomotive ror Sourm America — Sreampoat TRarric on 
rue TYNE, 

LiveRPOOL, as may be readily expected, does not look with a very 

friendly eye upon the efforts made to foster the “Galway line.” 

Thus, on Monday, a contradiction appeared of the following obser- 

vations made by Mr. Lever, M.?., at the festive gathering which 

followed the launch of the Connaught:—* The Connaught, which 
has been built for the Atlantic Royal Mail Steam Company, is 

370 ft. in length, being larger than any vessel afloat, with the ex- 

ception of the Great Eastern, She has a depth of 32 ft. from the 

top to the spar deck. Her width is 40 ft. beam, and 71 ft. over the 
paddles. She is provided with three oscillating engines on the 
main shaft to drive the paddles, besides several auxiliary engines, 
giving an aggregate of 800 horse-power. She will stow 1,200 tons 
of coals, and is guaranteed to run at the rate of 20 miles an hour,” 
In refutation of Mr. Lever a parliamentary return is quoted to show 
that the dimensions of the Persia are as follow :—Length, 376 ft. ; 
beam, 45 ft. 3 in.; depth of hold, 30 ft.; gross tonnage, 3,300 tons ; 
horse-power, 900. After all, however, this is a small matter; and 
it will probably be found that the Gaiway line will develope new 
sources of tratlic without injuring the staple commerce of the port of 

Liverpool. As to the Cunard line, if the worst comes to the worst, 

“ Sir Cunard,” as the French would say, could transfer his steamers 

from Liverpool to Galway ; but for years to come the probability is 

that even if Galway realises her ambitious aspirations, habit will 
still attach large numbers of passengers to the Liverpool route. The 
engines of the Connaught were built by Messrs. J. B. Palmer and Co., 
and Mr. Palmer, in speaking at the launch entertainment, said he 
believed with contidence that the Conunauyht would, according to 
agreement, attain a speed of twenty statute miles per hour. In the 
construction of the engines his firm had tried no new experiments, 
but they had availed themselves of the latest improvements, The 
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Connaught is to be commanded by Captain Leitch, who has had 
considerable experience in Atlantic navigation ; and the captain has 
expressed his opinion that, if due exertions are made on both sides, 
it will be possible, when the new line of steamers is in full operation, 
to transmit telegraphic messages from London to Washington in 
five days. We will conclude our gossiping notice of this interesting 
topic with a prophecy enunciated by Viscount Bury, one of the few 
young noblemen who have had some Canadian experience :—‘ I be- 
ae that the day will come within the time of many living when a 
railroad, and ship canal, and telegraph will go from one end of 
America to another, connecting us not only with New York and 
Soston and the Canadian ports, but with the great ports in the west 
of America and China, in a much shorter time than can now be 
done. I need not spend arguments in the present unsettled state of 
Europe te prove that while the French could at any moment take 
possession of it, our possession of the Isthmus of Suez must always 
be uncertain and unsafe. And where, then, must we look for our 
communication with the East but to British North America and to 
the ships of the Galway line, which will bring us in the shortest 
time into communication with them? It is across British North 
America that the tratlic of the world will in future be carried; and 
I am quite certain that whoever possesses the ports in Vancouver's 
Island, on the other side of America, will be eventually the mistress 
of the seas,” 

But, after all, the subject cannot be dismissed without some 
reference to the Messrs. Palmer. Since they commenced operations 
six or seven years ago the Jarrow population has been more than 
doubled, and Jarrow, which, at the former period, consisted of a few 
straveling houses, now presents a series of well-built streets, which 
require nothing but efticient paving to render them handsome. 
Boiler and engine building, as well as shipbuilding, are carried 
forward by the Messrs. Palmer, and they are about to construct a 
rolling-mill, so that they will soon have the means of performing 
every operation in connection with iron. 

Messrs. Morrison and Co., of the Ouseburn, Newcasile, are now 
iniking a direct-acting steam crane for the River Tyne Commis- 
sioners, for the purpose of discharging ballast from their ballast 
rves into the wagons alongside. It is intended to dischapge 
) of ballast at each lift, and empty it into the wagons, andSto 
deliver at least 1,200 tons per day of ten working hours. ‘The lift is 
Sz) ft., and the radius 25 ft. In making a comparison between the 
cost of working these cranes by steam or by water, and taking the 
water at a pressure of 60 Ib. per square inch, and steam at 50 Ib. per 
inch, the cost of steam is but 44d. per hour, making allowance for 

whilst water would be 8s. per hour, taking the water at 
vd. per 1,000 gallons, and coals at 14s. per chaldron, or 5s. 3d, 
u, the present cost at Newcastle. M 
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uy, aking a comparison of 
te relative amount of work that the new steam crane is capable of 
doiug. and taking the 2-ton crane already referred to, for the River 
‘Tyne Commissioners, three lifts per minute is about the maximum, 
amd one-and-a-half lifts per minute could be maintained; but 
taking for comparisoa only one lift per minute, this will give 
120 (ons per hour, lifted 32 ft., and swung round and discharged, or 
1,200 tons per day of ten hours; and the cost of such a machine, 
with boiler and steam pump to feed the boiler, would be £460, set to 
work complete. Comparing this with the actual work of the present 
steam machine used by the commissioners for discharging ballast, 
it appears that the maximum work is one ton lifted 31 ft., and 
swung round and discharged in two minutes, and the average not 
more than one lift of one ton in five minutes; but taking the 
maximum of the old machine, it would deliver 300 tons per day, 
whilst the cost was about £400, Adding interest upon the original 
cost of both machines, wages for men attending to them, coals, &c., 
the new crane will discharge 1,200 tons per day at a cost of about 
34s. per 1,000 tons, and the present machine will discharge 300 tons 
per day at a cost of 50s, per 1,000 tons. Thus the new crane, the 
original cost of which is about the same as that of the old machine, 
will discharge four times the quantity of material at 30 per cent. 
less cost per ton. ‘The crane is simple, easy to work and keep in re- 
pair and working order ; any intelligent labourer can be instructed 
to manage it in three or four days; in fact, there is nothing requir- 
ing attention but oiling and packing. In working the crane the 
man does not require to move a step, he has only to take a handle 
in each hand, litt and lower with one, swing round right and left with 
the other, and so little exertion is required that a man could 
constantly work it ten hours a day without intermission. 

‘The Newcastle Chronicle notices a pamphlet issued by Mr. 
William Benson, of Allerwash and Fourstones, in which that 
gentleman claims the merit of being the first to apply the principle 
adopted by Sir W. Armstrong in his celebrated guns. Mr. Benson 
contends that during the Russian war he hit upon the idea that the 
conical or elongated form of projectile was applicable to artillery 
purposes, and that such projectiles, whether conical or spherical, 
would produce most important results, if so constructed that they 
might, on explosion, be distributed into any number of given parts 
or fragments, and that at the longest range. To effect this, Mr. 
Benson, in the latter part of 1854, invented his cylindro-conoidal 
shell and shot, the plans of which he laid before the Ordnance 
Department in January, 1855. He received a letter from Colonel 
Pickering, informing him that a committee would meet on the 27th 
February, at which meeting Mr. Benson attended and explained the 
principle and object of his invention. In March the Lieutenant- 
General of the Ordnance, after considering the repcrt of the select 
committee at Woolwich on Mr. Benson's shot and shell, informed 
that gentleman that it was not considered that his plan would be 
successful, and that it was not recommendable that any expense 
should Le incurred in trying it. Mr. Benson complains that the 
connnittee entirely overlooked the main feature of his invention, 
namely, the internal construction of the shell, and its consequent 
capability to distribute into fragments onexplosion. Determined to 
bring the cireumlocution office to book, Mr. Benson directed the 
attention of the Ordnance Department to this omission, and he 
received a reply dated the 21st April, 1855, which stated that the 
committee considered the internal structure of his shel', whether 
elongated shot or spherical shell, would ouly make the co istruction 
of the projectile complicated, without adding to its effect or bursting; 
and Mr, Benson claims that this decision of the committee proves 
that at this period the principle of grooving or dividing the interior 
of the shell for the purpose of increasing the number of pieces on 
explosion was a new feature in such projectiles. In consequence of 
this decision of the committee, he thought it useless to press the 
matter further, and some time elapsed before he took any further 
steps in relation to it. During this interval, he says, he made the 
principal feature of his invention known to friends in Newcastle and 
the neighbourhood, and also to an agent of Messrs. Armstrong and 
Co. Having afterwards heard that Messrs. Losh, Wilson, and Bell 
were employed in making shells and mortars, he took the opportunity 
of having some spherical shells cast, in order to test the etticacy of 
his invention, and the experiment on trial proved highly successful. 
Mr, ‘Thomas Bell, of the above-mentioned firm, had some corre- 
spondence with the Board ot Ordnance on the subject, and the 
wembers of the select committee gave it as their opinion that it was 
not desirable for shells to be shattered into a number of pieces. The 
Government, however, seems shortly afterwards to have made ex- 
periments with Mr. Benson's shells, and Mr. Bell received an official 
document from Woolwich stating that the principle of shells with 
internal grooves had not been lost sight of, and on many occasions 
they would be useful, although not generally applicable. Mr. Ben- 
son now believes that the principle of his invention has been intro- 
duced into ber Majesty's service, not only in spherical shells, but in 
the elongated projectiles. 

ihe select committee of the House of Commons, on the manu- 
facture and supply of cables and anchors for the merchant service— 
truly the committee must have been appointed at the instance of 
the— 








“Sweet little cherub who sits up aloft, 
Keeping watch for the life of poor Jack,” 


—state in their report just issued, that since the inquiry into the 
subject was commenced, the ‘‘harbour trust” of Liverpool have, to 


meet the demands of that port, decided on the erection of testing- 
machines of greater capacity and power. During a period of five 
years 82} per cent. of the cables sent to the existing testing- 
machine at Liverpool were imperfect. In Sunderland, two testing- 
machines have been for some time in operation, which, although 
private property, are accessible to all; and the committee are of 
opinion that the superior character of the chain cables made in the 
northern district is in a great measure attributable to the operation 
of the testing- machines. 

The Ernst Menck, the first of a new line of steamers between the 
Brazils and Liverpool, has sailed from that port. At the last 
meeting of the Mersey Docks and Harbour Board, the works com- 
mittee recommended the erection of a 60-ton crane on the south side 
of the Great Float, at Birkenhead, at a cost of about £3,500. Mr. 
Boult moved that the crane be not erected, contending that it would 
only take away the business from the crane at the Sandon Dock. 
After some discussion, the general opinion being that there was no 
pressing necessity for the crane, it was determined not to erect it 
atpresent. The annual meeting of the shareholders in the Demerara 

Railway Company was held on Saturday, at Liverpool. It was 
stated that Mr. Charles Clare has been appointed to succeed Mr. 
Atkins as engineer and draughtsman. The local committee have 
transmitted an urgent requisition for two light locomotives, the 
company’s present engines being found much too heavy for the 
economical working of the line, especially as regards the passenger 
trains. 

A case of some importance to railway companies and manu- 
facturers has just been disposed of in the Oldham County-court. It 
was an action against the Lancashire and Yorkshire Railway Com- 
pany for an alleged detention of some bales of cotton. The plaintiffs, 
Messrs. Gee and Co., of Bottom of Moor, had, it appears, ten bales 
of cotton left for them at the railway station, Liverpool, on the 26th 
of January. ‘The cotton should have been delivered to them on the 
27th, according to the usual practice; but in this instance it did not 
reach them till the 30th, and by the non-delivery the plaintitls stated 
they had lost upwards of £20. The jury gave a verdict for the 
plaintiffs for £15, to which the judge added the costs, his honour 
laying it down as “clear law and clear reason” that the railway 
company were not at liberty to detain goods, because when they 
received them they took them on the assumed contract that they 
were to forward them by the first conveyance. 

We gather some minor items of interest from the north. Mr. 
Bouch, C.E., who is constructing the Eden Valley Railway, is stated 
to be about to promote a line between Cockermouth and Penrith. 
The Emperor, a large iron steamer, intended for the Liverpool trade, 
has been launched from the building yard of Messrs. Marshall 
Brothers, South Shields. The Emperor is of the following dimen- 
sions:—125 ft. length of keel, 20 ft. breadth of beam, and 11} ft. 
depth of hold; she will be fitted with two disconnecting engines of 
about 104 nominal horse power. The Leinster, the sister vessel to 
the Connaught—to which allusion has already been made—is 
approaching completion, and will be shortly ready for launching. 
The shipbuilding trade on the Wear is not very active at present, 
although nearly all the new ships on hand are ordered. ‘The in- 
auguration of the Havelock monument at Sunderland will take 
place in the autumn. It is expected that the gallant Indian com- 
mander-in-chief, Lord Clyde—whose age, it may be parenthetically 
observed, is only sixty-six, notwithstanding his long and varied 
military experience from the Peninsula downwards—will be present 
on the occasion, 

An interesting trial has been made near Lincoln, with Forster’s 
balance plough and apparatus, and a 10-horse engine by Clayton 
and Shuttleworth. A tield of very strong adhesive clay land on the 
farm of Mr. Holmes, at Greetwell, was chosen for the experiment, 
for the purpose of putting the engine and tackle to the severest test, 
that their utmost capabilities might be seen, the land not having 
been ploughed since last spring twelvemonths. A large number of 
agriculturists who visited the field were much pleased with the 
operations, though every one admitted that the land (neither wet 
nor dry) was very hard to plough. ‘The apparatus, working three 
furrows 10} in. in width, and from 6} in. to 7 in. deep, crossed the 
field (345 yards) every tive minutes and a quarter, thus ploughing 
about three-quarters of an acre in an hour, and doing the work 
admirably with three men, three boys, and a horse. With the view 
of comparing the old system of team ploughing with that of steam, 
Mr. Holmes had a team of four horses (with man and boy) plough- 
ing in the same field, and they traversed the same distance as the 
steam plough (345 yards) in six and a half to seven minutes, plough- 
ing 9 in. wide and 6 in. deep. At least four teams of four horses 
each would have been required to have done the same amount of 
work as that accomplished by the engine and apparatus. The engine 
was worked at a pressure of 60 Ib. to the square inch. Mr. Holmes 
considered the trial eminently successful, his opinion being that the 
cost by the new method was one-third less than by the old system of 
ploughing by horses, 

Some very fair orders for steel and files have been received at 
Shettield from the United States. Some orders for cutlery have 
also come to hand, but they are few and meagre. For steel wire 
suitable for crinoline purposes there is no demand whatever. ‘The 
mills have nothing to do, though matters may mend a little as the 
season advances. ‘The manufacturers of steel wire for other pur- 
poses, such as needles and ropes, are all tolerably engaged. The 
orders for crinoline appear to run exclusively at present upon thft 
made from slit steel. In railway springs and steel there appears as 
much activity as ever, which may be mainly attributed to the 
demand for East Indian railways. In Rotherham there is no 
change of importance to notice. In all the foundries there is great 
activity. 

Messrs. Joseph Cowen and Co., of Blayden, have constructed a 
large tank, capable of holding 3,000 gallons of water, and are about 
to erect two fountains in the village, for the purpose of insuring to 
the inhabitants a plentiful supply of water. 

A locomotive engine with eight wheels—which, it is calculated, 
will take curves easily—has recently been constructed by Messrs. 
Kitson and Co., of Leeds. It is intended to be used on one of the 
South American railways, and was tried the other day for the first 
time. The trial trip was from Leeds to Harrowgate and back. She 
has around the frame a beautiful hand-railing, mounted with brass, 
so that the driver can walk round the foot-plate with perfect safety. 
In the front there will be tixed a “ cow-catcher.” The trial of the 
engine was perfectly satisfactory. 

Messrs. Rogerson and Co. are about to add another splendid steamer 
to compete for the passenger traflic on the Tyne. They also intend, 
during the suinmer, to run a boat regularly between Newcastle and 
Blaydon. The Messrs. Rogerson deserve the thanks of the public 
for the facilities which they have given for travelling to the populous 
villages that line both sides of the Tyne, and this contemplated ex- 
tension of the line of boats proves that the experiment has been 
completely successful. 











New Ciock wirn STeent Beiis.—Messrs. John Bouley and Co., 
of the Albion Clock Works, near Manchester, have just com; leted 
a large clock, now going in the tower of Stainland Church, York- 
shire. ‘This clock strikes the hours and quarters upon steel bells 
by Messrs. Naylor, Vicars, and Co., Sheffield. The dials, four in 
number, are each 6 ft. in diameter. The main or great wheels are 
each 18 in. in diameter. 

Poxtuaursk Rawways.—By the last advices from Lisbon it 
appears that Salamanca’s railway contract has passed the Upper 
House, and the Deputies had by a large majority approved the 
general principle and part of the articles of the Bill to legalise Mr. 
Valentine's contract for the Alemtejo Railway. It was expected to 
pass the Upper House during this week, a royal decree having pro- 
vided for the continuance of the legislative session till the end of May. 

Tne Royat AGRICULTURAL Society or ENGLAND.—At a meet- 
ing of the council of this society, held on Wednesday last, it was 








} agreed to hold the annual meeting of the society at Leeds in 186). 

| There were applications from the following places besides Leeds :— 

| York, Doncaster, Hull, Waketield, and Harrogate. The council de- 
cided, by a large majority, in favour of Leeds. 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 





































sizes are c! for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin, 
# 0d, et 45 4Dic 
IRON, English Bar and Bolt:— | IRON, Swedish, Indian p.ct 
in London -prn 6150 3 assortments ‘Gai borin 1tlo 0 a5 
in Wales .. 5150 , Russian C CN Dtoarrive,, 17 0 0 
in Liverpool 6 50 ,, STEEL, Swedish Keg,ham.,, 19 0 9 = 
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Gs [Sheet Sng ~SeSae» 9 00 , BRED cies csccsocne 20 9! 
=8 { bol. | ESSE » 10100 ,, | SPELLER, on the spot . 20 15 0 nett 
= /Hoop...... TEas » S8lvo , To arrive ....+ ceeeee 2010 6, 
© =| Rod, round 2 tow TWO , Hard, remelted 19 0 
F 8 | Nail Rod,sq. ziés o 7100 ,, | SING, im sheets....... 0000+ » 28 0 
SHIPPING LKON, cs 4 | COPPER, Tile, 14 to 281b..,, 110 6 
‘o Bars|-= 8 » 7100 $$ | Tough Cake.........+++8 » 110 0 
Sheet, Single ..... Fo- >» YOO, Sheathing and Bolts....prib, uv 0 
Do Bs 5s » 100 ,, GE co cecresiee 00 
Hoop...-0++--/2g, » 8100 ,, Bottoms » 00 
Rod,Round......JS25 » 7100 4, | Old........ a oe 
Nail Rod, Square,.J- 9 » £28 | Yellow Metal Pe - 
IRON, Rails,in Wales, cash » 5100 nets | South American, nom,..prinll2 o 
” » 6mouths» 5126 ,,| Russian.. ...... ditto...,, 112 0 0,, 
in Staffordshire» 7 UU ,, | LEAD, British Pig... 2210 0,, 
Railway Chairs, in Wales » 450 i Spanish... ..... 2115 0 o 
o in Clyde » Sees «of o 2 5 0O,, 
Pig No. 1, in Clyde .... » 2123 GOES cc cvccccesscoesecs 2310 v,, 
3-Sths No.1 & 25ths 2133 TIN, English Block, nom... ,, 136 9 0,, 
ost arabian = Bar oo eo 187 0 0, 
No.1, in Wales........0 3 00 , | Refined , +. , 138 0 0, 
No.1,in Tyne and Tees » gi40 ,, Foreign Banca... . 138 0 Cuett 
Divto, Forge .......... 0 3110 » } lu vu, 
Statfordshire Forge Pig 4 
(all Mine), at the 4 3150 1123 03 
Works, L. W., nom.. | Ditto ee " 7 18 0,, 
Welsh Forge Pig (all Coke, IC. 5 6, 
Mine), at the Pes. ft» slo , | Dito AX. .rcccccccresee LAL 6, 
Acadian Pig, Charcoal... ,, 7i00 , Do. at Newport, 1s. pr bx. less — 
Scotch Pig, No. 1, in 4150 | Do, at L’pool, 6d. aa 
sect ty Maite al ” | CANADA, Pilates prin 13 0 02 
i r 


@UICKSILVER.... prboute 7 0 


RaiLs.—The market continues languid, and but little business doing,— 
prices are without alteration. 

Scorcii Pig-iRoN has experienced little variation this week. Tie market 
now closes firm at 53s. 3d. sellers, and 53s. buyers, for cash ; three months 
open quoted 54s. 3d. per ton. 

SPELTER rather firmer—£20 15s. has been paid, on the spot. The stock 
on the Ist inst. was 2,830 tons. 

Coprer.—The demand is good. 

‘11N.—English firm. Foreign in better request at £137 to £133 for Banca, 
and £130 to £131 for fine Straits. 

‘TIN-PLATES are gradually improving. 
MOATE and CO., Metal Brokers, 

3rd May, 1860, 65, Old Broad-street, Loudoun, 


















TIMBER. 
1859. 1860. 1859. 1860. 
perlood— £8. £8.\/4 824 & perload— #4 & £58/4 & £5, 
Teak .....-+++++++-11 10 1310 | 10 01010) Yel. pine, per reduced C. | 
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SCOTCH PIG IRON REPORT. 


No. 1 Gartsherrie .. .. 54s. Od. f.o.b, Glasgow. 
» 1 GMB... oe 652s. Od. ee do. 
oo & Do. oo cc 52s. Od. wa do. 

M. Nos. Do. eo oe 52s, Od. 9° do. 

WARRANTS, 


Cash prompt... «. 


53s. Od. per ton, 
lmo., open, .. «+ do, 


3-5ths No. | and 53s. 6d. 


2-5ths 3... 4 2mos. co co 538.00, do. 
“ ) 3 : ks oo oe 543. 3d, do. 
MANUFACTURED IRON. 
Bars,Govan .. .. .. « £7 15s. Od 
» Common .. . «- £7 5s. Od. 
Drumpellar,Common .. .. £7 7s. 
4 Best.. oo oe £8 Ss. Od 
Plates and sheets .. .. .. £9 to £10 
Rails ce 46: er ok ee 


oo ce oo £5 2s, 6d. 
we ce oe £4 28, 6d. Nett cash. 
Giascow, 2nd May, 1860. 


During the past week our market has been very steady, with almost no 
fluctuation in prices, The lowest rate accepted was on Thursday, when 
52s. 74d. cash was taken, and the highest was on Monday, when 53s. 3d. 
cash was paid, 

Shipping and local demand are still both on a very moderate scale. 

Exports last week were 11,179 tons, against 11,235 tons in the corre- 
sponding week of last year. Suaw aNp Tuomson, Metal Brokers. 


Pipes ee es 
Chairs ee oe 





THe New Hicu Lever ExTension oF THE LEEDS WATERWORKS. 
—These works, which were opened on Monday week last, by the 
Mayor of Leeds and the Waterworks Committee, have been con- 
structed to meet the demand for water in those parts of the borough 
which the reservoirs connected with the old works are too low in 
level to supply. The parts alluded to are widely scattered, and ex- 
tend from Chapeltown and Potternewton, to Bramley and Wortley, 
and include also Headingley-hill and portions of Woodhouse. This 
desirable object, which has been in great measure etlected by the 
energetic perseverance of the chairman of the W aterworks Com- 
mittee (Mr. Councillor Brook), has been attained during the last 
twelve months, by the excavation of a new summit reservoir on the 
top of Beecroft-hill, Bramley, by the erection of a pumping-engine 
at Headingley, and by laying down nearly twelve miles of iron main 
pipes. ‘The reservoir is excavated out of the solid rock, and is made 
water-tight by a lining of stiff puddle clay, half a yard thick, pro- 
tected by asphalted paving. It is 12 ft. deep, and will contain two 
and a quarter millions of gallons; the surface of the water when the 
basin is full is nearly 500 ft. above the level of the sea. The pump- 
ing station at Headingley is ornamentally constructed and laid out, 
the engine-house and chimney being in the modern Elizabethan style, 
faced with stone rustic-work, and having ashlar stone quoins and 
dressings. The buildings are large enough to contain two engines and 
three boilers, so as to provide for anticipated increase at a future 
day ; at present one engine and one boiler only have been put down. 
The engine is a high-pressure expansive condensing pumping- 
engine, the cylinder being 18 in. diameter, and 3 ft. stroke; the 
pump is of the “bucket and plunger” kind, capable of lifting 
upwards of 300,000 gallons to a height of 220 ft in twenty-four 
hours. The main pipe from the — to the reservoir is 1U in in 
diameter, and upwards of three miles long. In crossing the valley 
at Kirkstall it dips so low that it has to sustain a pressure of over 
170 lb. per square inch, when the reservoir is full. _ The railway 
bridge at Kirkstall was the source of some difficulty in laying this 
main, owing to the shallowness of the earth upon it, but this was 
overcome by putting down two 8-in. pipes in lieu of one 10-in., and 
to guard against accident by fracture these pipes were made of 
wrought-iron boiler-plate, and were supplied by Messrs. Whitham 
and Son, of Kirkstall-road. The whole of the works, including the 
engine, were designed by Mr. Filliter, C.E., borough surveyor, and 
completed under his superintendence. The engine was made by 
Messrs. Robert Wood and Son, of Hunslet, and is an excellent 

peci of work and finish. The engine-house and build- 

ings were erected by Messrs. William Wilson and Sons, of Head- 
ingley ; the reservoir was constructed by Mr. Silas Abbey, of Leeds, 
and the cast-iron pipes were supplied by Messrs. Cochrane and Co., 
of Middlesbro’-on-Tees. The total cost of the works is nearly 
£15,000, and they haye been completed within the borough 
surveyor’s estimate. 
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SOCIETY OF ARTS. 
Wednesday, May 2nd, 1860. 
Sir Cusack P. Roney in the Chair. 


ON THE EMPLOYMENT OF PEAT IN THE USEFUL ARTS, TO- 
GETHER WITH AN ACCOUNT OF SOME RECENT IMPROVE- 
MENTS IN THE PREPARATION OF IT FOR VARIOUS USEFUL 
PURPOSES. 

By W. E. Newron. 

Tuer manufacturing prosperity of this country may be truly said 
to depend as much upon its natural resources and isineral riches as 
upon the yew af intelligence, and energy of its inhabitants. In 
the present highly organised state of manufactures, nothing perhaps 
is of greater importance than an abundant uly cheap 
supply of fuel. Wherever this article is cheap and accessible, and 
fiscal or political causes do not clog the operations of man, there 
manufactures and commerce will be found to flourish as in a conge- 
nial soil. If the intelligence, ingenuity, and industry of man, be 
the soul or spirit of commercial and manufacturing prosperity, iron 
may well be considered its thews and sinews, and fuel its life’s blood. 
If we turn to Belgium, where the mineral resources of the country 
are more largely developed in proportion to the number of inhabi- 
tants than in any other country of Europe, England only excepted, 
we find a state of unexampled prosperity, especially in the metal 
manufacture. In France we find manufactures in a far less robust 
state, arising partly from the government coddling and protecting 
various trades, by prohibiting foreign manufactures, or protecting 
native industry by highly exorbitant import duties, and partly from 
the scarcity or comparative dearness of fuel. France, however, is 
by no means deficient in fuel (that first great requirement of manu- 
facturing industry), having no less than 2,500 square kilometres of 
coal measures; but from causes political, financial, tiscal, or other- 
wise (with which, however, we have no concern), these mineral riches 
are to a great extent undeveloped. ‘The same may be said of Spain 
and other countries of Europe. 


The development of the mineral riches of this country extends as 
far back as the time of the Pheenicians, who, it is well known, traded 
to the coast of Cornwall for tin ; and there is little doubt that, if the 
ancient inhabitants of Great Britain, or their foreign visitors, were 
enabled to obtain the tin ore from the bowels of the earth, they also 
knew how to smelt the ore on the spot, and did in fact do so, 
thereby obtaining the pure metal. The dense forests which then, 
and for centuries afterwards, covered the face of the country, would 
afford an abundant supply of fuel, which was not likely to be ex- 
hausted by its employment for any purposes connected with the 
metal manufactures of that early period. We have no reliable 
means of knowing whether the Phoenicians made any attempts to 
obtain iron from Britain, but there is no doubt that this metal was 
worked to a very considerable extent by the Romans during their 
sojourn here. Whether they used coal in their metallurgical opera- 
tions does not very clearly appear; they probably did not, at any 
rate to any extent, as the supply of wood and charcoal for the pur- 
pose was abundant in their time and more easily obtained than coal. 
All the metallurgic operations of ancient times, however, sink into 
utter insigniticance when we think of the gigantic scale upon which 
the manutactures of metal are now carried on; and if the gradual 
and immense increase in the population of the country had not ren- 
dered it necessary to disafforest extensive tracts of land and convert 
them to the purposes of agriculture, the gradual but rapid increase 
of the manufacture of metals would have effectually cleared the 
country of wvod. Pit-coal, however, supplied fuel in a more con- 
venient form than the wood fuel of earlier times, and of course gave 
an immense impetus to all smelting operations, and as these opera- 
tions increased in amount and extended in area, the extraction of 
pit-coal from the bowels of the earth became a matter of the highest 
importance. ‘The use of pit-coal in some form or other for the 
smelting of metallic ores offered so many advantages over wood or 
charcoal, that the use of the latter, except for certain special manu- 
factures, has generally ceased in this country; and iron is now, I 
believe, throughcut Great Britain, reduced you by means of pit-coal 
or coke. Iron mines, except those yielding ores of particular 
qualities, such as the red hematite or other rich ores, are therefore 
practically useless unless within a reasonable distance of coal. As 
an instance of this, 1 may mention that the iron railing or palisading 
with which St. Paul's Cathedral is now surrounded was made from 
ore found in Kent. This mineral deposit still exists in the home 
counties of Kent and Sussex ; but yet, notwithstanding its proximity 
to London, the ore cannot be smelted with advantage, owing to the 
cost of the fuel required for the purpose. If, however, pit-coal or 
other suitable fuel could be procured in abundance and at a reason- 
able price, there would be no reason why Kent and Sussex should 
not again have their iron-works. 

The consumption of pit-coal for manufacturing, domestic, and 
locomotive purposes, has of late increased to such an extent as a few 
years since to have given rise to very considerable alarm in the 
minds of some people, and it was sol y propounded, as a serious 
and undoubted fact, that, calculating the annual consumption of 
coal to go on as it was then progressing, we should, at a very com- 
paratively early period, arrive at the unpleasant position of having 
burnt out all our fuel, and have nothing left to keep the pot boiling 
but waifs and strays which we might pick up accidentally or buy 
from our neighbours. 

Absurd as such an alarm was, it nevertheless existed, and it 
required all the authority of an eminent geologist to calm people’s 
minds by demonstrating that, at the then rate of consumption, and 
taking ample margin for an annual increase, the then known stock of 
fuel would last for some hundreds of years, and therefore would be 
likely to last our time at least. In reference to the coal supply 
existing in Great Britain, Professor Ansted lately stated, in a letter 
to the leading journal, that there are in England nine distinct coal- 
fields or tracts of country known to yield coal; the smallest in- 
cludes more than 60,000 and the larger more than 600,000 acres of 
coal lands, under the greater part of which coal has been, is, or may 
be, worked to profit. Scotland contains another million of acres of 
such coal lands. 

Besides these tracts marked in our geological maps, there are 
others exceedingly large, in which coal is also to be got, although 
the coal-bearing beds are covered up with accumulation of newer 
rocks. All these will be available when the price of coal justities 
the outlay that will be involved in mining them. 

The best known and largest of our coal fields are the Newcastle 
and Durham, the Lancashire, the Yorkshire, the South Staffordshire 
and Warwickshire, and the South Welsh. The ascertained acreage 
of coal in these amounts to about two-and-a-half millions. Adding 
to this the million of acres in Scotland, and half a million for the 
smaller areas, we have a total of four millions of acres; or, in round 
numbers, 6,000 square miles of coal lands in the British Islands. 

In none of these districts are there less than ten, while in some 
there are more than 70 beds of coal, known and described, each 
capable of yielding coal to profit, by the ordinary processes of 
mining. Some of these beds are between 1 ft. and 2 ft., most of 
them between 3 ft. and 7 ft., and one between 30 ft. and 40 ft., 
thick. Rarely more than a small number of seams or beds of coal 
can be obtained with advantage from the same area; but the 
average thickness of workable coal may, with safety, be taken as not 
less than 15 ft., or 5 yds. over the whole area of any coal field. 

Now, as an acre contains 4,840 square yards, and a cubic yard of 
solid coal weighs nearly one ton, there thus appear to be 24,000 
tons of coal per acre of coal lands on a general average; but as a 
large quantity of coal in every coal field is, from various causes, not 
obtainable, and another large part is lost by the ordinary mode of 
extraction, we canno: calculate on more than one-third of this, sa 
8,000 tons per acre, as the quantity that can be removed and sold. 
This would give about 5,000,000 tons of coal for every square mile of 
coal lands. 

The annual consumption of coal at present in England cannot be 
less than 50,000,000 tons; so that we are now exhausting about 16 
Square miles of our coal lands every year. Estimating the area of 











our coal lands at 6,000 square miles, this would give a duration of 


rather more than 350 years. 

It may be observed that the usual estimate of coal lands in 
England is 12,000 square miles; and that, in the smaller area I have 
taken, allowance is made for the ) re portions. 

The coal area in Belgium and Rhenish-Prussia together is not 
more than one-eighth part, and, in all France, not one-fifth part that of 
England and Scotland. The average thickness of coal is not so 
great, and the position of the coal is generally less favourable in the 
former district for extraction, and in the latter for transport to 
the sea. 

The quantity of coal known to exist in North America (both in 
the States and British possessions) is so large that, for all practical 
purposes, it may be regarded as inexhaustible. Coal is also 
— in India, China, Borneo, Eastern Australia, and South 
Africa. 

The attention of the French Government has lately been directed 
to the supply of coal; and although the Emperor, in the recent 
treaty of commerce, has provided for the importation of British coal, 
he has not neglected the interests of the coalowners of France, but 
proposes to devote a considerable sum annually for the improvement 
of existing roads and modes of conveyance, and the establishment 
of new ones. From a recent report made to the Minister of Agri- 
culture and Commerce, we learn that the Emperor has indicated 
that the opening of roads for the conveyance of coal is one of the 
great material improvements projected; and after remarking on the 
importance of cheap coal to manufacturers, the report says that the 
French coal-fields are numerous, but that only a few of them are 
calculated, by their extent or the quality of their coal, to be deve- 
loped on a great scale; and, moreover, most of them are situated in 
mountainous districts, which are difficult of access, and in which 
there are few roads. These circumstances cause coal to be much 
dearer at the place of consumption than it is at the mouth of the 
pits. An official document shows, for example, that, in 1850, coal 
which was sould to consumers at 2f. the quintal only cost at the pits 
0°933f, (about 9d. English), and at that price the consumption 
amounted to 72,254,700 quintals; in 1857 the average price of coal 
at the pits was 1°253f. (about 1s. English), and the price at the 
places of consumption was 2°536f., or rather more than 2s, The 
official document shows that the cost of conveyance more than 
doubled the price of coal consumed; and, if it be taken into account 
that in that year (1857) the consumption of native and foreign coal 
was 131,494,700 quintals, it will appear that the supplementary 
charge on the consumer for conveyance exceeded 160,000,000f. The 
report goes on to say that, from investigations made by his Majesty’s 
orders, it appears that, of sixty-two coal-fields in France, more than 
half cannot have the pretension to export their productions, owing 
either to the small extent of the tields or the cost of extraction ; 
still good roads and railways (the latter cheaply constructed) would 
=a the owners to find local markets. Among the other coal- 
tields some are of great importance as regards number, extent, the 
thickness of the beds, or the quality ot the coal. The first of 
these fields is that of the Loire, the next that of the Valenciennes 
(Nord and Pas-de-Calais), and the next in order are Alais (Gard), 
Blanzy (Sadne et Loire), Commentry (Allier), and Aubin (Aveyron). 

Out of a total production of 79,000,000 quintals for all France, in 
1857, 22,426,000 were from the Loire, 19,000,000 from Valenciennes, 
7,540,000 from Alais, 5,806,000 from Blanzy, 4,435,000 from Com- 
mentry, and 4,435,000 from Aubin. Eleven other fields produced 
quantities not exceeding from 400,000 to 2,000,000 quintals, and they 
sent part of their coal to a distance for consumption. 

Two others (Ahun, in the Creuse, and La Sarre, in the Moselle), 
though at present supplying only local wants, may be made to 
assume a considerable development. 

Pit-coal is popularly supposed to consist of decomposed vegetable 
matter, which, by lapse of time, has become consolidated, and 
brought to the hard, solid state in which it is now seen, and it is 
believed that at some remote time the solid, hard pit-coal which we 
now burn in our fires was a soft, slimy, pasty mass of decomposed 
vegetable matter, such as now exists in the peat-bogs so generally 
ditlused throughout the United Kingdom. 

It is scarcely necessary to say that peat, as an article of fuel, 
has been for a hes time in very general use in various parts of the 
United Kingdom, as well as on the continent of Europe, and it is a 
matter of astonishment to tind that, although peat fuel has been very 
extensively used on the continent for metallurgic purposes, it has 
never been practically, or at any rate generally, used for such opera- 
tions in this country. tage i 

A true peat-bog, or flow-moss, as it is called in Scotland, is a 
tract of ground, generally almost level, often many miles in cireum- 
ference, consisting of a light soft fibrous substance, of several feet 
deep, so inflammable as to be used as a common fuel. It is easily 
cut with a spade, and when so cut and exposed to the air it changes 
in a few minutes from a dusky yellow to a blackish colour. ‘The 
surface of a peat-bog is brown or dark in appearance, and even in 
the midst of summer is wet and spongy, and is commonly covered 
with heath, coarse grass, and moss, in detached patches, the inter- 
mediate and wetter places bearing no vegetable productions. Most 
deep pit bogs contain different qualities of peat. The upper part of 
the bog, or that near the surface, is light coloured, soft, and spongy, 
and contains the vegetable remains but little altered; deeper, the 
peat is brown, denser, and more decomposed ; the lowest stratum is 
still more dense, and when removed from the bog and dried, the 
mass of turf assumes the black colour, and nearly the density, of 
coal, to which it approximates very much in chemical composition. 
Now, if the peat when taken from the bog be carefully examined, 
even the densest portions, or those taken from the lowermost parts 
of the bog, will be found to contain a large quantity of vegetable 
fibres or roots distributed through the mass. 

The black or brown slimy portion of the peat consists of the de- 
composed vegetable fibres, while the rooty or tibrous portions of the 
mass consist of undecomposed vegetable fibres. ‘The specitic gravity 
of the light surface peat is 400, water being 1,000, and from this it 
increases in compactness and to nearly the density of coal. For all 
flaming fires, peat is applicable; and in its application to steam 
boilers it is peculiarly useful, as there is no liability of that burning 
away of the metal which may arise from local intensity of the heat 
of coke or coal. 

Mr. Burstall, of Bristol, has published the results of his use of 
peat with a high-pressure engine. The steam was of 36 lb. 
pressure, and there were consumed 74 Ib. of peat per hour. The 
quantity of water evaporated from the boiler per hour was, on an 
average, 360 lb., which is nearly five times the weight of the peat 
used as fuel. The following results as to the comparative effective 
power of peat and coal have been furnished by Mr. Charles Wye 
Williams, and are derived from the working of the Lansdowne, one 
of the steamers of the Inland Navigation Company, which ply upon 
the Shannon with goods and passengers. Before the use of peat, a 
week’s work, consisting of forty-nine hours, consumed 24 tons of 
coal, costing, at 15s. per ton, £18, or 7s, 5d. per working hour. To 
do the same work, there were consumed per week 315 boxes of peat, 
which, at 7d. per box, cost £9 12s, 7d., or 3s. 11d. per hour, a little 
more than half the cost of coal. Mr. Williams, using well-dried 
peat, found that with a large wagon boiler there were 3°87 Ib. of 
water evaporated per Ib. of peat, and that it cost 3s. 7d. to evaporate 
100 cubic feet of water. Now, this is 5}d. per horse-power ad 
working day. When peat was burned in the furnace without Mr. 
Williams’s peculiar mode of effecting perfect combustion, the cost 
per horse-power was 64d. From the experiments that were made 
at that time, it appeared that in Ireland the horse-power of steam 
costs per day in fuel :— 


Using coals, whether British or Irish .. .. «- 73d. 
» Peat properly dried .. «. «+ + 64d. 
»» Peat burned on Mr. Williams’s system 53d. 


Almost all peat when taken from the bog is found to contain a 
large amount of water, and, as has been already stated, a considerable 
quantity of undecomposed fibre is mixed with the decomposed parts, 
which form the soft slimy mass of the peat. These undecomposed 
fibres are found to consist of minute tubes filled with water, which 
they retain until it can either be driven off, or evaporated by ex- 





posure to the open air, or by artificial heat, or be forced out by pres- 
sure. The presence of so much water of course materially detracts 
from the heating power of peat and the peasantry and country 
people who use peat turfs as fuel adopt the practice (after digging or 
cutting the peat) of piling it up in rows on the ground, so as to let 
the sun and air act upon and dry it. After being exposed for some 
length of time, the peat will be sufficiently dry and hard for use, 
rovided a heavy rain has not occurred in the meantime. It has 
nm ascertained by experiment that the peat, even when considered 
dry, contains as much as 30 to 35 per cent. of moisture, and when 
taken from the bog it of course contains much more, a great portion 
of which must be got rid of before the peat can be used for any but 
the commonest and roughest domestic purposes. 

In order to remedy the inconvenience and delay of stacking the 
i for drying, it has been proposed to express the water therefrom 

y mechanical means, and at the same time solidify it to such an 
extent as to admit of its being used as fuel which will stand a 
moderate draught or blast. 

From the experiments that have been made, it does not appear 
that the simple application of mechanical pressure to the sods of 
peat as taken from the bog is of any practical use. Wet peat from 
the bog contains as much as 75 per cent. of moisture, and to make 
1 ton of dry peat 4 tons weight of turf must be dug from the bog. 

Experience has shown that much of this moisture may be got rid 
of by a a system of draining, and that the peat, if left in 
situ until the beg has been properly and systematically drained, 
will be considerably improved in quality as a fuel by becoming more 
compact, dense, and solid. Mr, Jasper Wheeler Rogers, of Roberts- 
town, in the county of Kildare, has devoted many years to the 
study of this subject and has brought forward a system of draining 
beat bogs which in my opinion leaves little to be desired. His plan 
is simple and etlective, and aims only at assisting nature. Suppose 
it be intended to operate upon a moss of say 1,000 acres in extent ; 
he first ascertains the lowest point at which he can obtain an out- 
fall; he then commences at that point and drives a drain forward 
along the lowest edge of the moss, and when he has cut this drain a 
sufficient distance in one direction, he begins at both ends to cut 
other drains at right angles to the tirst, thereby forming three sides 
of a square; these side drains having been made of sufticient length 
to enclose within the three sides, say, 50 or 100 acres, a fourth drain 
parallel with the first, but at the opposite end of the side drains, is 
cut, and thereby the entire enclosed area of 50 or 100 acres is cut 
off or isolated from the rest of the moss. The effect of this isolation 
or cutting off will be that the moisture from the enclosed area will 
be expressed by the pressure of the atmosphere and the superin- 
cumbent weight of the moss, into the surrounding drains, and will 
run off at the outfall, and no moisture from the other parts of the 
moss will be allowed to enter the isolated part. In order to assist 
this operation, other lateral drains may be formed on the isolated 
portion, and by this means the surface will be completely drained. 
The ettect of this will be that the upper and more spongy parts of 
the moss will gradually subside, and become more compact and 
solid, All the drains must then be cut deeper, so that the moisture 
from the lower part of the moss may be expressed by natural 
pressure, and run off in the way above mentioned. But here it 
must be remarked that, instead of cutting the drains with ae 
sides, as usual, Mr. Rogers cuts them in steps or terraces, y 
this means he more easily gets rid of the water, and he runs no 
risk of his drains becoming filled up or stopped by the lateral 
squeezing in of the sides, us sometimes occurs in drains with 
straight sides. This operation of gradually deepening the drains 
by cutting them down in steps is proceeded with until the 
solid ground at the bottom of the bog is reached, by which 
time nearly all the water in the bog will have run off, and the 
peat, by gradually sinking as the water escapes, will have be- 
come more and more solid until at last it will reach to nearly the 
density of coal, and will require but little drying when taken from 
the bog. In connection with this subject, Mr. Rogers has recently 
patented a most ingenious contrivance for drying peat ; an operation 
which, by the ordinary stacking, requires many weeks of fine 
weather. Having found by experience that stacked peat dried more 
rapidly in a cold but moderately dry March, than in the hotter 
months of June, July, and August, Mr. Rogers was led to investi- 
gate the cause, and he came to the conclusion that the stormy winds 
of March had more to do with drying the peat, than the heat of 
summer and autumn. Having satistied himself on this point, he 
determined that when there was little or no wind to act on the peat, 
he would create an artificial storm for the purpose. He therefore 
cut his sods out into pieces about 12 in. long, by about 3 in. thick, 
and having placed them on wicker frames in such a manner that the 
air could circulate among them, he placed these frames on an appa- 
ratus, and upon setting this apparatus in rapid motion, an artiticial 
current or draught was produced of sufficient power to dry the sods 
in from twenty-four to forty-eight hours, instead of their requiri 
as many, or twice as many days. it was found that this rapi 
motion through the air not only had the effect of drying the peat, 
but also of condensing or solidifying it, whereas the application of 
heat to drive off the moisture had precisely the opposite effect. 


After the drying of the bricks has been completed, the sods or 
bricks of peat are, by a simple mechanical operation, cut into cubes 
or pieces of nearly equal size. Mr. Rogers informs me that usi 
the pieces all of nearly the same size greatly economises the fuel 
and gives out a greater and more uniform heat. 

The advantages resulting from the use of peat fuel are such as 
have induced many foreign manufacturers to use it in some branches 
of the iron manufacture, From the researches of a commission of 
French engineers, who, some years ago, by order of the French 
Government, published a report of their labours, we gather the 
following interesting information :— 


It appears that in the department of the Landes, France, there 
are ironworks at Ichoux, which consume turf only; the cost there is 
about 8s. per ton. 45 cwt. of turf and 23 cwt. of pig-iron give 
one ton puddled iron. 26 cubic feet of turf and 25 cwt. pig yield 
20 cwt. of bar-iron of superior quality. 

M. Miiller, of Wadenhammer, a manufacturer of leading notoriety, 
has proved, by actual working test, that an equal quantity of turf 
charcoal, used in place of wood charcoal, produces a _—- 
quantity of produce from the ore than the best wood charcoal. 

At Wachter Newnhammer it was found that when equal i of 
turf charcoal and wood charcoal were used in Py of wood 
charcoal solely, the quantity of iron was raised from 386 Ib. to 
464 lb., the quality being excellent. 

There are at Ransko, in Bohemia, ironworks for smelting, cupolas 
for re-melting pig, and reverberating furnaces, &c., for making bar 
and plate iron. The ore is but middling in quality. The fuel is 
turf and charcoal only, the turf being of light texture, and not in 
any way prepared or pressed. The fue! consumed to make one ton 
of iron is about 34 cwt. of turf and 30 ewt. of charcoal; the cost of 
the first is less than 9s., the latter about £1 4s.; smelting, therefore, 
costs about £1 13s., and the total cost of pig-iron is about £3 15s. 
per ton. The quality of the iron is the highest. 

In Bavaria there are ironworks similarly worked. One at 
Kénigsbrunn carries on the whole operations of fusing, puddling, 
reheating, and rolling solely by peat fuel. The commissioners state 
that the turf is not pressed, but carefully dried by means of heat 
from separate fires or from the furnaces. Bertheir states the 
analysis of this turf to be:— 


Volatile matter .. .. .s «2 os of of of oe FOC 
GORUGR 2c 00 ce ce 0s 00 00 cf os of 244 
AgmeB 1c co cc 08 oe cc 00 of «6 00 of §F 
30} ewt. of this turf to 22} cwt. of pig produces 1 ton puddled 


Iron. 

30 ewt. of dense turf to 24} ewt. of puddled iron produces 1 ton 
small bars of fine quality. 

The apparent average is that 32 cwt. of properly dried turf to 
20} cwt. pig gives 1 ton of castings ; 30 cwt. turf to 21 ewt. flat iron 
gives 1 ton of plates. 

By compressing peat its value as a fuel for metallurgic operations is 
much increased; and when compressed peat is carbonised it gives a fine 
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coherent coke, which contains very little ash. When the coking is 
properly carried on, the peat yields about 30 per cent of -its weight 
of coke, and the density of this coke is greater than that of wood 
charcoal, being found to range from 913 to 1,040. The iron furnaces 
of Voitumra give a still higher percentage of coke when the peat is 
coked in small vessels, 

The precise figures are :— 


| a eee ae. a i 40°25 
Tar ae ae ae ae 
Watery liquor .. .. .- «0 of «2 «eo oo oe 14°00 
Gaseous matter,. .. .. «- co «6 of «0 oe 21°25 

100 00 


The calorific effect of peat charcoal uncompressed is about the same 
as coal coke, while that of compressed peat charcoal is, as before 
mentioned, much greater. The value of peat charcoal, whether made 
from compressed or uncompressed peat, is evident, as is also the 
increased value of iron made by means of such fuel. I take 
these to be incontestable facts, and it is almost incredible that so 
valuable an article as peat should have remained so long almost 
unnoticed and unemployed by our metal manufacturers. The neg- 
lect of peat as a fuel may, and probably has, arisen partly from its 
bulky nature, and partly from the open or spongy character of a 
reat deal of the peat that is dried in the open air in the natural 
way, which renders it inapplicable, or at any rate inconvenient, to be 
used as a fuel for smelting purposes. The compression or soliditi- 
cation of peat by ordinary mechanical pressure is an expensive and 
slow process when applied to large quanti'ies, and therefore, even 
although such an operation could be made effectual in expressing 
the water from the peat, the extensive and costly plant that would 
be required to work on the scale that would be necessary to meet a 
moderate demand would act, and no doubt has acted, as a barrier to 
extensive operations being carried on for this purpose. 

Mr. Holland, some time since, invented a process of preparing 
peat so as to render it dense and solid, and more tit for manu- 
facturing purposes than common air-dried peat. By this process 
the peat, as dug from the bog, was submitted to an apparatus, 
whereby it was torn to pieces, and when in a finely divided state, 
it was submitted to a considerable degree of heat, whereby it was 
not only dried, but the particles were so softened as to cause them 
to adhere together when pressed. ‘the heated particles were then 
submitted to heavy hydraulic pressure, whereby they were con- 
solidated, and a tirm dense mass, somewhat resembling coal, was 
produced. In external appearance the product of this process was 
everything that could be desired, but it was found on trial to be 
unable to resist an ordinary blast, and the charcoal made from it 
was of comparatively infior quality, and not suitable for the 
manufacture of iron. These defects probably arose from the high 
degree of heat employed for drying the separated peat, whereby 
some of the volatile matters were driven off. 

Mr. Jusper Wheeler Rogers and other gentlemen connected with 
Ireland have for years been earnestly endeavouring, but almost 
without success, to direct the notice of iron manufacturers to the 
extensive tracts of peat in Ireland and elsewhere, which have to a 
great extent hitherto been looked upon as nearly valueless. Those 
gentlemen, in despair of inducing iron manufacturers to direct their 
energies to the preparation and use of peat as fuel, have now for 
some time past been quietly but gradually bringing peat into use 
for other purposes of scarcely less value than as an article of fuel. 
Some of these uses | shall presently refer to. 

It has been said that even the densest kinds of peat, in a natural 
state, contain a large quantity of undecomposed fibres, which, being 
for the most part rt enclose a considerable amount of moisture, 
which adds to the weight of the peat. ‘These tubular fibres prevent 
the peat from drying within a reasonable time, and also actually 
deteriorate its quality as a fuel. Struck with the knowledge of these 
facts and the practical difficulty of removing the water from the 
peat, either by mechanical pressure or by evaporation, by the appli- 
eation of heat in the ordinary way, Mr. Buckland, of the Maesteg 
Jronworks, in Glamorganshire, proposed to separate the undecomposed 
tubular fibres which contained the water, from the black slimy mass 
which forms the valuable part of the peat. He proposed two 
different plans for doing this, one of which may be called the wet 
method, and the second the dry method. According to the first 
plan, the wet peat from the bog is thrown into a vessel filled with 
water in which it is stirred for some time, so as to break up the mass 
and entirely separate it. The contents of the vessel are then allowed 
to subside, when the black decomposed and heavier portions of the 
peat will fall down to the bottom, while the rooty, undecomposed 
fibres will float above and may be drawn off with the supernatant 
water. ‘The black muddy sediment may, when sufficiently drained, 
be moulded inte any convenient form and size of block, and when 
dry will be found to possess the hardness, appearance, and density of 
coal, and may then be used as fuel for domestic or manufacturing 
purposes. The brown undecomposed fibres or roots, which are 
run off with the water, will present very much the ap)ear- 
ance of finely-cut tobacco, and will be found to be a most excellent 
article of which to make some of the stronger and coarser kinds 
of paper. A process bearing some analogy to the wet process of Mr. 
Buckland was invented some years since by Mr. Cobbold of Mount 
Leinster, in the county of Colon, who proposed to make artincial 
coal from peat, by grinding up and mixing the fibres, so as to form 
a homogeneous mass, which was subsequently moulded into any 
desired form. Mr. Cobbold produced a very dense black substance, 
which was capable of being moulded, and of receiving impression 
from dies, or of being turned in the lathe, to form a variety of 
articles, but the process was found too expensive for the manu- 
facture of fuel. The grinding operation was necessarily costly, and 
too slow to admit of dealing advantageously with large masses, but 
the inventor succeeded in producing a most beautiful article, suitable 
for ornamental purposes. 

Mr. Buckland’s dry process is the one he employs in the manufac- 
ture of fuel, and for preparing peat for conversion into charcoal. It 
is founded simply on the principle of separating the rooty or unde- 
composed tibres of the peat from the dark, slimy, decomposed parts, 
by straining the mass through a sieve-like apparatus, whereby the 
rooty fibres are kept back, while the decomposed, slimy parts are 
allowed to pass through the perforations of thesieve. The ¢ pparatus 
whereby this is etlected consists of a hopper or vessel, into which the 
peat as taken from the bog is thrown, and is carried down by means 
of a rotating vertical screw into a conical chamber or vessel made 
of metal, and having perforated sides, The rotating vertical screw 
not only carries the wet peat down from the hopper into the conical 
straining vessel, but forces the dark decomposed slimy parts of peat 
through the perforations or holes in the sides of the chamber, the 
size of the holes preventing the rooty portions or undecomposed 
parts from passing through. These latter are discharged from the 
straining chamber through an opening in the bottom, and are 
conveyed out of the machine by a pipe or conduit provided 
for the purpose. The conical straining vessel is about 3 ft. in 
diameter by 3 ft. deep, and is perforated with about 40,000 holes, 
of } in. in diameter, and is surrounded by or inclosed within, a 
metal casing within which hot air is admitted for the purpose of 
partially drying the peat. The expressed peat, on passing through 
the perforations of the straining vessel, falls down on the outside in 
the form of short worms, something like small pieces of broken 
macaroni. If it be desired to produce charcoal for manure or for 
disinfecting and some other purposes, these wormlike pieces may be 
allowed to fall directly on to a hot plate or travelling metallic plat- 
form, heated from below, for the purpose of driving off any super- 
abundant moisture that the peat may contain. This object may be 
facilitated by causing a current of either hot or cold air to pass 
through the chamber that surrounds the straining vessel, so as to 
carry olf any aqueous vapours that may arise from the peat. The 
partially dried peat, when delivered from the machine, may then, if 
required, be stoved or further dried for a short time, and it will then 
bs ready to be converted into charcoal. If, however, it be desired to 





gonvert the peat into fuel or artificial coal for domestic or manufac- | 
turing purposes, the peat as it falls from the perforations of the | 


straining chamber is received on the upper end of an Archimedean 





screw, which revolves in a close case, having at its lower end a die- 
plate, through which the peat is expressed continuously, and as it 
exudes therefrom it is cut up into lengths of convenient size for 
removal from the machine to a drying shed, where, after being ex- 
posed from twenty-four to forty-eight hours to a temperature of 
90 deg. Fah , prepared peat will become dry enough for use. 

In order to promote the drying of the peat as it passes through 
the machine, the heated gases from a furnace are made to heat the 
casing which surrounds the Archimedean compressing and delivering 
screws, so that, when the peat is delivered from the machine, but 
little subsequent drying will be required to render the fuel fit for use. 


Peat, when dried, either naturally or artiticially, possesses the 
peculiar property of not again absorbing water. When, therefore, 
peat has been prepared for fuel, it may be stacked out of doors 
without injury. 

It should be mentioned that every straining or separating ma- 
chine is provided with one straining chamber and expressing screw, 
and, in order to mould the expressed peat, as it is delivered from 
the conical straining chamber, four or more Archimedean or com- 
pressing screws and die-plates are adapted to each straining chamber 
or vessel. The cost of such a machine complete, with moulding 
apparatus, capable of delivering 20 tons of moulded fuel per diem, 
is estimated at £100. The cost of the straining machine alone, 
without Archimedean screws and moulding apparatus, will not 
exceed £30; and for preparing peat for being converted into charcoal 
to be used as a manure or fertiliser, or as a deodoriser, nothing more 
than the straiaing apparatus is required. 

Although the peat during this series of operations has been sub- 
jected to but a tritling pressure, it will be found to possess a hard- 
ness and density not easily attainable by the application of mecha- 
nical pressure in the ordinary way, and therefore the peat so 
prepared will, from its density, be ound exceedingly valuable as a 
fuel, and, either in that state or when converted into charcoal, will 
be able to resist the pressure of a charge of iron in a high furnace, 
and the draught or blast to which it would be subjected in such a 
furnace. ‘Lhe specific gravity of the samples produced is 1°15. 

The conversion of th» peat into charcoal is carried on in closed 
retorts, and from the gases evolved from the retorts is collected a 
valuable product in the form of peat grease (a black unctuous sub- 
stance) containing a variety of valuable matters well known to 
chemists. Mr. Buckland, in his operations upon peat, does not 
intend to carry out any of the elaborate processes which are neces- 
sary in order to resolve the crude grease into the various substances 
it contains; he prefers to leave this to other hands, whose everyday 
occupation it is to operate upon analogous substances. The peat 
chareval produced is much heavier and denser than wood charcoal, 
and its specific gravity is rather greater than water. 

I may here mention that some few years since a company was 
established in Lreland, under the name of the Irish Peat Company, 
for the purpose of operating upon peat and obtaining from it all the 
chemical matters which it was known to contain. The company 
carried on their operations for some time under the able direction of 
Mr. Reece, who succeeded in obtaining from 775 tons of peat, which 
were operated upon as an experiment, the following products, viz. :— 


pee ee ee ee 1 ton, 4 ewt. 1 qr. 


—— oe ae a ee 774 gallons. 
Lubricating Oils ao a ee 8s 1,162§ gallons. 
Paraffine .. - 3 ib 


ee ae ee ae " 
The market price of these products was set down at.. £565 18 0 
The cost of cutting the peat and of chemical re-agents 


and labour was  @ +s ° ° 264 15 10 








Showing a profit on 775 tons of peat and twenty-two 
ie OME 4s ss tse ss tc ce we oe SR OW 
From this something must be deducted for the wear and tear of 
machinery, salaries of officials, and some other minor charges; but, 
on the other hand, credit must be taken for the peat charcoal left as 
a residuum, and which was set down as worth 42s. per ton. 

Notwithstanding these brilliant prospects, however, the company, 
for some reason, did not succeed in a pecuniary point ot view, and is 
now, I believe, dissolved, and the property sold to a private indivi- 
dual, who intends to carry on the works, but in a somewhat diflerent 
manner to that adopted by the company. 

Peat, when taken from the bog, sometimes contains as much as 75 
per cent. of water; therefore, to obtain 1 ton of dried peat, 4 tons of 
wet peat must be dug from the bog. The cost of digging and carry- 
ing the peat 100 yards Mr. Buckland sets down at 4d. per ton, or 
1s. 4d. for the 4 tons of wet peat required to produce 1 ton of dry. 
To this must be added the labour attending the working of the 
machine, the cost of fuel, and other charges on the spot, which may 
be set down at from Is. 6d. to 1s. 8d. per ton of prepared peat, 
making a total cost of about 3s. to produce 1 ton of dry peat fuel 
ready for use. ‘This sum of 3s. per ton does not include cost of 
superintendence, wear and tear of machinery, nor interest of capital 
From 2} tons to 3 tons dry peat, valued at say 12s., are required to 
produce | ton of peat charcoal, worth from 35s. to 40s. per ton, and 
during the process of conversion each ton of peat will yield 2 cwt. of 
black peat grease, valued at 25s. per ewt. The only deduction to 
be made from these figures is the cost of coking, and the wear and 


labour is required to cut the turf and work the machines and 
apparatus; the peat is not required to be cut of any peculiar form 
and dimensions, as is now the case with air-dried peat, which re- 
quires careful stacking; and the only part of the operations which 
requires any special knowledge on the part of the workman is the 
coking process. Ihe whole plan of working is therefore eminently 
adapted for parts of the country where skilled labour and anything 
more than a very moderate amount of capital is not available. 

We have been hitherto considering the peat principally as an 
article of fuel, either in the form of hard dry lumps, of convenient 
size to be used as coal, or in the form of charcoal, to be used prin- 
cipally in the manufacture of iron. Important as these applications 


capabilities; for, as we have seen, valuable chemical products may 
be obtained by submitting the peat to distilla ion. For instance, 
the prepared peat will be found to yield, upon distillation, large 
quantities of carburetted hydrogen or illuminating gas, of the best 
quality, giving also as a product the peat grease above mentioned, 
and charcoal for fertilising or deodorising purposes. Apparently, 
however, much remains to be done before the delicate chemical 
processes required to obtain many of the valuable products alluded 
to can be made commercially useful; but the employment of peat 
charcoal as a manure or fertiliser, as well as a valuable disinfecting 
agent, is now established, and is extensively practised. 

To Mr. Jasper Wheeler Rogers great credit is due for the per- 
severing energy he has brought to bear on this subject. In a 
pamphlet published by that gentle nan about twelve years since, he 
gives most interesting details of a series of experiments that he and 
other gentlemen tried, in order to establish and prove the value of 
peat charcoal as a manure or fertiliser on various soils and for 
different crops. Some of Mr. Rogers's observations are so valuable 
and interesting, in reference to this subject, that | cannot help giving 
one or two extracts from his pamphlet. He says, in reference to 
peat charcoal as a fertiliser :—** The first experiment which naturally 
suggested itself was, to have acertain portion of peat charcoal mixed 
with the earth in which different plants grew, and to increase its 
quantity, according as the advantage of the method was perceived. 
An addition of two-thirds of charcoal, for example, to vegetable 
mould, appeared to answer excellently for the Gesnera and Gloxinea, 





and also the tropical Aroidex, with tuberous roots. ‘The first two 
soon attracted the attention of connoisseurs by the great beauty of 
all their parts, and by their general appearance. ‘They surpassed 
very quickly those cultivated in the common way, both in the 
thickness of their stems and dark colour of their leaves; their 
blossoms were beautiful, and their vegetation lasted much longer 
than usual, so much so, that in the middle of November, when other 
plants of the same kind were dead, those were quite fresh and partly 
in blossom. Aroidew took root very rapidly, and their leaves much 
| surpassed in size the leaves of those not so treated. A cactus, planted 





of peat undoubtedly are, they by no means exhaust its useful | 





tear of retorts. Little more than the very commonest unskilled | 








in a mixture of charcoal and earth, throve prodigiously, and 
attained double its size in a few weeks. 

At the same time that those experiments were performed with a 
mixture of charcoal and earth, charcoal was also used, free from any 
addition, and in every case the best results were obtained; cuts of 
plants from different genera took root in it well and generally. Pure 
charcoal acts excellently as a means of curing unhealthy plants; a 
Doryanthus excelsior, for example, which had been drooping for three 
years, was rendered completely healthy in a very short time by this 
means; an orange-tree, which had a very common disease, in which 
the leaves become yellow, acquired, within a few weeks, a healthy 
green colour, when the upper surface of the earth was removed from 
the pot in which it was contained, and a ring of charcoal was strewed 
in its place round the periphery of the pot. 

It is unnecessary to say that one of the main constituents of vege- 
tation is carbon; and in proportion to its proper supply to the culture 
of all plants, either by the atmosphere or otherwise, depends the 
luxuriance and vigour of their growth. Experiments made under 
many different circumstances have proved that the tenderest plants 
will vegetate and luxuriate abundantly in pulverised charcoal, un- 
mixed with earth or any other substance; and I have found that 
even the most moderate quantity produces highly desirable effects ; 
but, in addition, it possesses a singularly beneficial property, quite 
foreign to other manures. It is known that in the growth of all 
plants a putrescent matter is yielded from the root, which, if not 
absorbed, either by filtration or evaporation, or removed by working 
up the earth around, produces evil of much magnitude, which may 
well be compared to that arising to human life by the retention 
around it of those excretions of the pores, &c., which nature has 
ordained. This is entirely corrected by the presence of charcoal. 
The putrescent matter is at once absorbed and decomposed, and the 
plant is not alone relieved from the evil, but gets back nutrition in 
the shape of carbonic oxide. ; 

In a pulverised state, carbon acts in the first instance as sand, 
thus making the soil desirably porous. During rain it absorbs a 
certain amount of moisture quickly, and then, resisting all further 
saturation, aids in filtration of the water downwards, or in evapora- 
tion when rain ceases, invariably retaining in itself its full amount 
of moisture until the superabundance around has lessened, when it 
not alone gives out that moisture, but with it yields a portion of its 
carbon, and this action is unceasing until entire decomposition takes 
place, which is equal and gradual, usually not before four to five 
years. Thus, it is not alone a most lasting manure, but one by 
which the utmost ignorance cannot suffer ; even the greatest propor- 
tion will not do evil, while the smallest will do good. 

Mr. Rogers also gives the details of a series of experiments with 
cabbage and other horticultural plants, and potatoes both whole and 
diseased, in all of which cases the most astonishing results were 
obtained. In many diseased and unhealthy flowers and plants the 
disease was promptly arrested by means of the peat charcoal, and 
the plants restored to more than their pristine vigour in a few weeks. 
As a deodoriser of faecal matter, peat charcoal is the most effective 
substance known to chemists; it absorbs all noxious gases arising 
from such matters or from putrescent bodies, and therefore to the 
sanitary chemist it is as important as to the agriculturist. 

The strong affinity of noxious gases and odours evolved from 
fecal and putrifying substances for peat charcoal led Mr. Rogers to 
inquire whether this substance might not be beneticially employed 
for some medical purposes, and with the assistance of one or two 
medical friends, he carried on for some time a number of experi- 
ments, commencing by applying the charcoal in the form of a poultice 
or dressing for offensive ulcerous sores. The charcoal had a highly 
beneticial effect in such instances, not alone in totally destroy- 
ing the smell by absorbing the gases, but also in cleansing the wounds. 
It was also found useful for absorbing the odours arising from consump- 
tive patients in the stages of the disease. The first experiments 
being so successful, naturally led to the use of the charcoal 
internally, and it was found to correct putrescence and absorb those 
gases within, which, if they do not produce evil to the health, at 
least destroy comfort. The result of these experiments, and a con- 
tinuous and a pretty extensive use of the charcoal, has demonstrated 
that it may be used with advantage as a remedial agent in indiges- 
tion, or dyspepsia, and its results, viz., flatulence, heartburn, acidity 
of the stomach, waterbrash, sick headache, impurity of the breath, 
palpitation of the heart, throbbing of the brain, distension and sense 
of fulness, giddiness, and the other usual attendants of a disordered 
stomach. In all diseases of the chest, sore throats, diphtheria, or 
chronic bronchial atiections, peat charcoal has been found highly 
useful, as well as in cases of diarrhoea, cholic, and English or 
Asiatic cholera. Dr, Hawkesley states that he has * used carbonised 
peut most extensively in the treatment of various disordered states 
of the digestive powers, with the most gratifying results.” Dr. 
Fergusson, formerly of King’s College, says :—‘:1 have used the 
peat charcoal extensively in the wards of King’s College, and 
invariably with great success.” He further says: — ‘In some 
instances hitherto it has been almost impossible to keep patients in 
any degree of comfort, the oflensive smell of their wounds causing 
the utmost annoyance. I then thought of mixing the powdered 
peat charcoal with the poultice—the etlect was in a manner perfect. 
There was no longer that offensive stench so peculiar in such cases.” 
Again, he says—* In sloughing sores, and in certain forms of cancer 
(in which cases the smell is usually bad), I have been equally well 
pleased, and I have this preparation in almost constant use.” Such 
is the testimony of two eminent physicians in this country. 

In France, also, the subject has been investigated, and highly 
beneticial effects of peat charcoal have been proved by a scientitic 
commission appointed by the Government. I cannot, however, 
refrain from stating what has come under my own notice as to the 
curative powers of carbonised peat. I have found it beneticial in 
indigestion, flatulence, and acidity of the stomach, but no really bad 
case came under my notice until a few days ago, when I called to see 
a young friend of mine who was exceedingly ill with dysentery. 
He had been treated in the usual manner, with absorbents and the 
ordinary medicines given in such cases, but from the inquiries I 
made I| found that these measures had not the slightest effect, and 
that in fact the patient was sinking fast. I immediately prepared 
a mixture consisting principally of carbonised peat mixed with 
Oswego corn flour in milk, boiled to the consistence of a thick paste, 
and made palateable with sugar. This I directed to be given as often 
as the patient required food, and could be induced to take it. The 
etlect was that the evacuations became more healthy, the patient 
began immediately to gain strength, and he is now rapidly 
recovering. 

The only other case which I will mention here is that of a lady 
who has for some years suffered from an eruption on the legs of an 
erysipelatous character. This has been sometimes so bad as to cause 
a considerable degree of pain and almost intolerable itching. This 
lady has sometimes had the eruption extend to other parts of the 
body, and lately even to the face. Upon examining the watery 
matter that exuded from some of the broken bubbles on the face, 1 
found an acid reaction on litmus paper. I then had a paste made 
with carbonised peat and water, and applied to the legs, keeping the 
dressing on for some hours. The effect was a considerable alleviation 
of the pain and itching, and a gradual withering away of the sores. 
I should say that I administered internally a moderate dose of sul- 
phur, and ‘at the same time placed the hand (which was also 
atiected) in a bath of carbonic acid gas. This was repeated several 
times, the patient obtaining relief upon every application of the gas. 

{n pursuing my subject of the employment of peat in the useful 
arts, | have been drawn into some digressions from the line I origt- 
nally chalked out, and I am afraid I have sorely tried your patience. 
Many persons present may no doubt feel surprised and disappointed 
that I have not alluded to several other matters and inventions con- 
nected with the subject, but the time would fail me to allude even 
briefly to all that has been done to prepare peat for various useful 
purposes in the arts. I have, therefore, only referred to those which 
appear to me to invite attention from their practical usefulness. 
Many other processes, patented or otherwise, no doubt exist, all more 
or less useful, and I hope they will be referred to in the discussion. 
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I cannot, however, conclude without expressing my thanks to Mr. 
Buckland, of the Maesteg Ironworks, and Mr. J asper Wheeler 
Rogers, of Robertstown, county of Kildare, for the kindness with 
which they have furnished me with a variety of most interesting 
information connected with the subject. I should have been much 
pleased to have been allowed to enter more at length into the medi- 
cinal and curative properties of carbonised peat. It is a most im- 
portant and interesting subject, and one well deserving thorough 
investigation and discussion, but it would be impossible for me on 
the present occasion to do much more than allude to it. The use of 

eat as a fuel and for metallurgic purposes will, after all, be its most 
extensive application. 

The superiority of iron made with charcoal over that made by the 
use of pit-coal is so well known that it will be altogether unneces- 
sary to insist upon it here; and yet for our best brands of charcoal 





jron we depend on the foreign manufacturer, when we have at our | 


own doors every requisite to produce iron of the finest quality, and 
materials in abundance to produce charcoal in every way fitted for 
metallurgic operations. 

It is to be hoped, now the means have been pointed out of obtaining 
peat and converting it into charcoal at a very moderate expense, 
that iron manufacturers will turn their attention to the application 
of peat fuel to this important manufacture, and that we may not 
henceforth be obliged to go abroad for the iron necessary for making 
steel, and for other purposes where iron of the best quality is 
required. 


TRAFFIC RETURNS. 







Week This Same Milea 

ending Week. 1859. 1860. 1 
Belfast and Ballymena .. .. .. Mey 5 1212 6 65 
Birkenhead, Lancashire, & Cheshire ,, 6 5,069 38 33 
Bristol and Exeter a <a” a eae 6,399 125 118 
Caledonian 22 ce 0s 02 20 os pond s 13,007 1983 
Cornwall oe. b6 60 os 02 © pr. 2 ene ag 
Corkand Bandon .. .. .. .. May 6 20 
Cork, Blackrock, and Passage on 5 63 
Beaside «. ac oc cs co so on Ape. 17 
Dublin and Belfast Junction .. .. May 6 63 
Dundee, Perth, and Aber. Junction ,, 6 31 
Dundalk and Enniskillen.. « = & 122 
Dublinand Drogheda .. .. .. » & 62} 
Dublin & Wicklow & Dub. & Kingtn. . 5, 5 40} 
East Anglian .. . « «. .. Apr. 29 673 
Eastern Counties and East Union,, May 6 489 
Edinburgh & Glasgow & S. Dunfer. Apr. 29 142 
Fdinburgh, Perth, and Dundee .. May 6 78 
Glasgow and South-Western .. .. .» © 1833 
Great North of Scotland... .. .. Apr. 28 58 
Great Northern .. on « 283 
Great Southern and Western., .. May 5 226 
Great Western .. 2. «2 oo » & 2 154 4653 

Shrewsbury and Birmingham .. » 6 2,192 2,051 294 204 
Shrewsbury and Chester .. .. » © 4,066 3,639 46 46 

Lancaster and Carlisle .. .. «2. » ™ rd _ _ _ 
Lancashire and Yorkshire 8 » 8 35,010 30,600 S95} 395} 
Lianelly Railway and Dockyard .. » 4 529 613.4 465 
London and Blackwall .. .. .. » & 566 «1,435 5 : 
London, Brighton, and South Coast » 9° 72 
London and North-Western .. .. » & 
London and South-Western .. .. » & t 
London, Tilbury and Southend ., Apr. 20 , 
Manchester, Sheffield, and Lincoln, May 6 73 
Manchester, 8. June.,& Altringham » 6 3 
Maryport and Carlisle .. .. ., Apr. 29 1,213 28 28 
Midland.. .. .. .. «. of ., May 6 40,351 33,214 6144 6143 
Midland Great Western o of )6 6y)«=6 8 4,908 = 4,809 217777 
Newcastle and Carlisle .. .. .. » 5 _ a 78; 733 
North British .. .. .. 2. «. 9» & 5,853 5,351 15t 154 
North-Eastern er ee ae 2 564 76 j 
Newport, Abergavenny & Hereford , 6 361 6 
North Staffordshire Rail. and Canal Apr. 29 488 
Oxford, Worcester, and Wolver. ., May 6 93 
St. Helen’s C. and Railway .. .. » & 
Shrewsbury and Hereford .. .. 5, 5 
Scottish Central .. » 6 

Apr. 28 


Scot. North-Eastern (late ‘Aberdeen) 
South Devon .. .. .. os o May 6 
South Eastern . co oe Op «6S 





South York and River Dun. .. .. ,, 6 

South Wales... oc cc cc oc of AP B 

i. eee. 

ST 3s se ce ce ss ce os may © 

Valeof Menth .. ss 6 oo « » 6 

Waterford and Kilkenny.. .. .. » § 

Waterford and Limerick .. .. .. 4, 5 

West Hartlepool H. and Railway .. ,, 4 

Whitehaven and Furness... .. .. Apr. 29 

Whitehaven Junction oo ce ee og 

COLONIAL AND FOREIGN 

Buffalo and Lake Huron.. .. .. Apr. 20 1,058 983 16L 161 
Dutch Rhenish .. .. .. .. «- May 7 _ - 109 109 
Eastern of France (late P. and §.).. Apr. 21 45,962 43,504 1050 1003 
Grand Trunk of Canada .. .. .. ,, 14 14,560 9,650 970 830 
Great Luxembourg .. .. .. .. May 6 2,505 2,414 128 122 
Great Western of Canada.. .. .. Apr. 20 9,141 7,629 345 345 
Northern of France .. + ee «+ 4, 21 42,867 40,455 602 600 
Orleans, Bordeaux and Branches... ,, 21 50,554 47,793 922 922 
Paris, Lyons and Mediterranean .. ,, 21 74,852 67,974 874 848 
Sambre and Meure .. .. .. .. May 4 - 1,345 68 68 
Western and North-Western .. .. Apr. 21 36,843 5,227 748 721 
West Flanders .. .. .. « o. May 5 — 955 75 75 
Demerara, fortnight ending .. .. Mar. 24 619 584 





Nava Arcuirecture.—It has been suggested that arrangements 
might be made with the United Service Institution for the formation 
of a gallery of naval architecture. 


Tue Great Easrern.—Captain Hall, the new commander of the 
Great Eastern, has had an immense experience in the command of 
ships of the first class, in the Mediterranean, South America, 
Australia, and India. His conduct in connection with the Croesus, of 
2,700 tons, which upon arrival at Sydney was found to be fright- 
fully leaky, many of the plates having started, gained him the 
approbation and friendship of the late Mr. Brunel. There was no 
dock into which he could put his ship, and with great perseverance 
he succeeded in forming a basin by driving two rows of piles round 
the vessel, filling up the space between, then pumping the water 
out, and by this means he was enabled to repair, and bring home 
the ship with a most valuable cargo. When the Crasus, with 
troops and stores for the Crimea, was destroyed by fire off Genoa, 
his conduct received the highest approbation from the Admiralty. 
As the captain of the Golden Fleece, with troops for India, he made 
the quickest voyage on record between England and Calcutta. 


Mortak-soats.—An examination of two mortar-boats, promis- 
cuously selected for inspection from the flotilla of that class of 
vessels lying in Hoo Creek, seems to have deepened the apprehen- 
sions that our force of gun and mortar-boats, which presents such a 
formidable appearance on paper, will prove upon a minute survey 
to be little better than a phantom fleet. The two vessels have been 
ordered to be broken up as totally untit for any kind of service 
whatever. Like many other craft of this description, they were con- 
structed a few years ago, at private establishments, without, it is sus- 
peated, the slightest supervision on the part of the Admiralty, and the 

émes complains roundly of the quality of the materials used. Not- 
withstanding the short time the boats have been built (about five 
years), and the fact that they have seen little or no service, the mate- 
rials of both the vessels are found so seriously rotten, and the boats 
altogether so defective, that, on the receipt of the report made by 


oe dockyard officials directed to survey them, the Lords of the 
dmiralty forwarded an order to Chatham Dockyard for both the 
a to be 


broken up, their condition being such as to render them 
together unfitted for any service whatever. 














GREAT WESTERN RAILWAY OF CANADA. 


Ar the end of 1857, a critical observer of the machinery of the 
Great Western Railway of Canada, the fuel and repair accounts, and 
the condition of affairs in the shops at Hamilton, would hardly bave 
hoped for the signal prosperity of that enterprise, especially in view 
of the gloomy financial close of that unfortunate year. When, at 
the same date, we became familiar, at the shops of the London and 
South-Western Railway, with the practice of Mr. Richard Eaton, 
then nominally assistant, but really more than assistant locomotive 
superintendent of this British line—when, familiar with his know- 
ledge of European practice, his strong belief in some of the American 
practice also, and his liberality with reference to the views of all 
practitioners, we learned that he was about to take charge of the 
Great Western of Canada, we could not but hope for a much better 
result. Here are the facts as to the fuel account :— 


HALF Year ENDING 
jJan., 1857. jJan., 1858. Jan., 1859. |Jan., 1860. 


«+ | 776,992 758,300 631,560 


Gross Engine mileage .. 
i oe | 617,704 597,309 518,858 


Net Train 


783,779 
758,312 


” 





Total cost of fuel .. .. «+ /99,816 dols|84,253 dols'60,225 dols|52,393 dols 
8°83 me 6°68 cts. 
11°60 cts. | 9°05 cts. 


Cost pr mile on Engine mileage 12°84 cts. | 1111 cts, 
»» Train 16°15 cts. | 14°10 ets, 


Cost ,, 1 » 


In addition to the saving of fuel, shown above, while the business 
of the line has substantially increased, the total working expenses 
have steadily and largely decreased. Had the permanent-way been 
in as good order in 1859 as in 1857, and had not the whole equip- 
ment required material alteration and excessive repairs—all the 
necessary changes not at the present time being complete—there is 
no doubt that the total working expense in January, 1860, would 
have been reduced one-half, if not more. We do not say that this 
line has yet reached a very remarkable degree of economy—no one 
better knows that than the locomotive superintendent; at the same 
time, there are not too many who know better how to gradually 
accomplish a remarkable economy. We shall not speculate much 
on what will be done here at some future day, but would submit 
what has been done, under adverse circumstances, as having a very 
favourable bearing on the future. 

Now, the means by which such a result has been achieved are 
two-fold. First: The locomotive superintendent had the good sense 
(which our people often deny of Englishmen) to try to incorporate 
some of the best features of English practice with the best features 
of the American, and he had the patience and the perseverance to 
bring order out of chaos, and to follow up every department with 
studious and untiring labour. Second, and most important: The 
counting-room management let him alone. When he deemed a 
large expenditure necessary to establish a new economy on a sure 
basis, no penny-wise director cut off his supply; when he deter- 
mined not to use a certain class of materials, no manager, with 
friends to serve and “axes to grind,” could force it upon him, And 
there are plenty of locomotive superintendents among us who could 
save to their lines many thousands a year, if their well-informed 
judgment were not habitually overruled by the fiat of men who 
know nothing of the merits of the case. Just think of iti—a master 
mechanic gets up a specification of an engine adapted to his road, 
and the president then, on his own authority, buys one totally 
unsuited to the line and work required. We could mention more 
than one such instance. We have seen a banking superintendent, 
who did not know a link-motion from a cheese-press, insist on 
having the details of repairs and supplies his own way, in oppo- 
sition to the judgment of the master mechanic. ‘The facts concern- 
ing the Great Western Railway should lead our counting-room 
gentlemen to examine the affairs of their respective lines. 

The repairs of locomotives on the Great Western, including that 
of buildings, also the cost of one entirely new engine, have been 
10-08 cents per mile run. Of this, 7} cents has been about the ex- 
penses of legitimate locomotive repairs. ‘lhis is higher than on 
some of the neighbouring lines; but the impracticable English 
features of some of the English engines are not yet fully changed. 
As to fuel, the results have been remarkable. Engine No. 49, in 
January, 1857, burned 187 lb. of wood per mile; in January, 1860, 
it burned about 102 1b. per mile, with a slightly heavier average 
train. No. 51, in 1857, burned 158 Ib. in April; 147 Ib. in May ; 
and 213 lb. in November. In January, 1860, it burned 109 lb. There 
has been about this change in the consumption of all the freight- 
engines. ‘The p.ssenger-engine consumption has been decreased in 
the meantime, from 86 1b, to 76 Ib. of wood per mile. The price of 
wood increased considerably till coal began to be introduced, and 
has since fallen back to the old figure. 

Now, the causes of this economy may be briefly explained. Mr. 
Eaton having been used to an open chimney and a 4-in. blast-pipe, 
was at first startled by the alternate rattle-of-musketry and the pro- 
longed wheeze-sound produced by a 1jth to a 2}th exhaust, with 
its back pressure and fearful cutting up of the fuel. And when he 
discovered a double cone in the chimney turning everything back 
which had once with territic velocity been sent up, he was hardly 
surprised at the amount of blast required, and its attendant evils. 
While experimenting as to a remedy, he fortunately came across the 
improved smoke-stack of Mr. Marks, This consists of a very long 
petticoat-pipe, extending from the blast oritices to the top of the 
chimney, and surrounded with wire gauze, which gives an immense 
surface for the gases to escape, while it absolutely arrests sparks, 
and, withal, does not seriously obstruct the draught. 

There is in our own mind no manner of doubt that this is the best 
device known for wood-burners. And for coal-burners we do not 
see any reason why it should fail. Of course, the best coal-burners 
should allow no sparks to come through the tubes, and may run 
with an open pipe. This spark-arrester may certainly be credited 
with one-half the saving before mentioned. The other half lies 
greatly in this: the engine-drivers are stimulated to do their best, 
by sharing in the savings over a certain fair standard of work done. 
We shall in due time refer in detail to Mr. Eaton’s thorough system 
in this matter. And Mr. Eaton has, contrary to too much of the 
American practice, spared no reasonable expense on his engines. 
Are the shop expenses increased? The total expenses are dimin- 
ished. In accordance with what is now becoming quite customary 
in the States, the grate surface is considerably reduced for wood- 
burners, 20 X 13 in. of grate answer better than tie full size of the 
fire-box—a less depth of wood is required. Among the details of 
improvement we have space at this time to mention | these :— 
Steel is being introduced for boilers with good results. The whole 
of two boilers now constructing is of steel. The inside fire-plates 
are #, in., with a y;th tube-plate. ‘he crown, and barrel, and 
outside fire-box are j. ‘This is the usual English thickness of 
plates, and is much heavier than necessary. In this case the very 
safe side is preferred for the present. The cross-head pins are cast 
hollow and with a chill; this is,dressed by a tube or wheel of iron 
revolved rapidly in a lathe, and lined with lead; emery is used, but 
does not incorporate itself with chilled iron as it would with valve- 
seats and soft parts. The wheel is made in halves, bolted together 
round the work. ‘The plan not only saves wear, but first cost in 
chipping and tiling. Two cotters are used to secure the piston to 
the cross-head, which is safer. The eccentric rods are secured in a 





slot in the strap by gibs and keys, and are easily adjusted. Great | 


trouble had been experienced in the breaking of spring-hangers. 


‘They are now made adjustable, and are forged from old Low Moor | 


tyres; and they do not give trouble. Driving-boxes are now made 
of wrought-iron invariably. Their cost is only 9 cents per pound, 
against 3 cents for cast, and the saving in the long run is considerable. 
We feel very sure that there is much in the English practice which 
can be well embodied in our own, with excellent results. We shall 
expect to have much more to report trom this line, on this subject, 
now that Mr. Eaton has got his works out of chaos into fair condition, 
and can begin to do something more than simply keep his trains in 
motion without excessive expense.—American Railway Review. 


NOTES AND MEMORANDA. 

Tue duty upon cdal imported into Hol'and is about £1 per ton. 

THE ruling gradient on the South Eastérn Railway is 1 in 100. 

Pear was formerly burned in steam vessels on the river Shannon. 

Tue cost of wood charcoal varies in this country from £4 to £10 
per ton. 
‘ ee gradient of the London and South-Western Rallway is 

in 250. 

Sutpuuric acid has been employed, at great expense, to convert 
peat into charcoal. 

THE surface condenser of the steamship Adriatic has 10,000 tubes, 
} in. in diameter. 

Mr. E. A. Cowrer has tested No. 22 music wire to a strength of 
142 tons per square inch. 

Untin very recently, guns were bored at Woolwich Arsenal by 
means of horse machinery. 

Tne Box incline, on the Great-Western Railway, is 2} miles 
long, and inclines 1 in 100. 

Locomortve cranks have been found to break oftenest upon the 
left-hand side of the engine. 

Two wax candles, made by the Irish Peat Company from peat, 
were said to have cost £250 each. 


Or. has been manufactured from peat, although the quality of 
the former was not fit for machinery. 

At its initial velocity of 1,300 ft. per second, Mr. Whitworth’s 
3-1b. projectile revolves 100 times'# second. 

Tue total tonnage of the United States was, in 1858, 5,049,807 
tons, of which 729,390 tons were 6f steam-vessels. 

PADDLE-WHEEL engines generally réguire less oil, and therefore 
have less friction than screw engitiés of the same power. 

Tuk Griffiths screw for the Doris frigate weighs 25.502 Ib. 
of brass, and cost 28. Id. per Ibi, of £2,656 9s, 2d. in all. 

Ir is understood that oné of Ericsson's small hot-air engines is 
about to be purchased for the South Kensington Museum. 


THE ashes of peat have been found especially valuable in temper- 
ing steel for the main-spritgs of ehronometers and watches. 

ALt the Cunard steamships, witli the exception of the Persia and 
Arabia, have flue boilers. ‘These boilers have lasted ten years. 

Krurr’s 12-Ib. breech-loading cast-steel guns, as made at Essen 
for the Prussian Government, weigh 825 lb., and cost £150 each. 

Ix the manufactare of straw paper, the silica is removed from the 
straw by the action of caustic alkaline liquor and superheated 
steam. 

Tue rifles used by the Piedmontese Bersagliefe have eight 
grooves, making one turn each in every 17 in. of the length of the 
barrel. 

Tue total tonnage of Great Britain amounted, in 1857, 
5,519,154 tons, of which 671,503 tons, gross register, were 
steam-vessels. 

Eccentric gearing is almost exclusively employed in the ¢lotting 
machines made about Glasgow, for giving 2 quick return motion to 
the cutting tool. 

Mr. Wurrworrtn has fired a flat-fronted 24-Ib. projectile through 
30 ft. of water, the shot striking and penetrating an oak target at 
3 ft. below the surface, 


Mr. Apet has foutid that an alloy, equal to from 2 to 4 per cent., 
of phosphorus with copper, greatly increases the density and 
strength of the latter. 


Tue Admiralty marine engine contracts stipulate for “68 of a 
square foot of grate, and for 18 square feet of heating surface per 
nominal horse power. 

Mr. Bipper has computed that the resistance of the atmosphere 
to the progress of a 1-lb. shot, 2 in. in diameter, is as much as 102 Ib. 
when the velocity is 2.006 ft. per second. 

Tue maximum gradients of the London and North-Western line 
between London and Birmingham are 1 in 330, with the exception 
of the Euston incline, which is 1 in 66. 

THE guns cast at Liége for the Belgian Government are not turned 
on their outsides, the external crust of the casting being considered 
to have a much greater strength than the interior. 

In an iron bridge recently carried across the canal at Abbeville, 
France, Barlow rails have been rivetted together and bent to a 
curve, to form hollow arched ribs to support the structure. 

Mr. Tuomas, foreman of the boiler-makers at Portsmouth Dock- 
yard, has stated that the boilers made by Government generally 
fast about seven years, and those supplied by contractors about tive 
years. 

Inon which possesses the highest tensile strength will not neces- 
sarily make the strongest ordnance. Under the concussions pro- 
duced by firing, a certain amount of elasticity is as important as 
strength. 

In some experiments made at Turin, it was found that certain 
kinds of turf might enter into the composition of paper to the ex- 
tent of from 80 to 90 per cent, and into that of millboard even to 
95 per cent. 

lxon boiler tubes in steam vessels deteriorate very fast when the 
vessel is laid up; and it has been proposed to take out the tubes 
when the vessel is taken in, resetting them wheneyer it is to be got 
ready for sea. 


Up to June, 1858, Messrs. Maudslay and Co. had made engines 
for 49 screw and 30 paddle steam vessels wore | to Government. 
They had made engines also for 65 gunboats. Messrs. Penn and 
Son had made engines for 50 Government screws, 14 paddles, and 
97 gunboats. 

Locomotive steam cylinders generally wear fastest on the side of 
the bore next the steam ports. ‘This is partly because of the greater 
thickness and consequent softness of the casting at that place, and to 
the dropping of the lubricating matter from them to the bottom of 
the cylinder. 


Mr. Brpper estimates that in Whitworth's 3-lb, gun, 8 oz. of 
powder exert a force of 28,000-horse power for the two-hundredth 
part of a second. The force derivable from 1 1b. of powder is less 
than one-third that which may be obtained from 1 Ib. of coal, when 
burnt in the furnace of a steam engine. 


It is 


to 
of 


Tne bore of the Armstrong gun is not quite uniform from end to 
end. It is slightly contracted at a point just in front of where the 
shot is lodged. ‘This is to mould the lead covering into the grooves 
to a sufficient depth at the first instant of motion, to give the shot 
freedom in passing through the remainder of the bore. 


Att the colours have been produced by photography, but it has 
been heretofore impossible to fix them. It is now stated that Dir. 
Toussaint, of France, lias succeeded in fixing these colours perma- 
nently; and that consequently we are to have photographs of 
objects in all their natural colours. The principal substances used 
are reported to be oil of pink and chloride of gold. 


Tue screw steamship Bremen has two 90-inch cylinder engines, 
with a stroke of 34 ft. The vessel is 318 ft. long between perpen- 
diculars, 40 ft. beam, and 26 ft. hold. When drawing 18 tt, 6 in. 
of water, at which her displacement was 5,440 tons, this vessel made 
13°15 knots in a two hours’ trial in the Forth of Clyde. ‘Lhe in- 
dicated horse-power on trial was 1,624, and the consumption of coal 
4,200 Ib. per hour. ‘Tie Bremen has four tubular bvilers, each with 
four furnaces, making sixteen in all, with a total grate surface of 
373 ft., and total heatung surface of 9,968 ft. 
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BENTALL’S SCREW PRESSES. 
PATENT DATED 29TH SEPTEMBER, 1859. 
Fic. 1 is a plan view, and Fig. 2 a front elevation, of a Jetter- 
copying press constructed according to the invention of E. H. 
Bentall, of Heybridge, Essex. Fig. 2 also shows a sectional view 
of the screws for working the pressing-plate. a is the foundation 
plate of the press; 5, 6, the movable top or pressing-plate, which is 
suspended from the lower end of the inner screw c, which is turned 
by means of a hand-wheel d, and passes through and works in a 
female screw formed inside the larger screw e, as in Fig. 2. 
The large screw e in its turn works in a nut or female screw tapped 
or formed in the strong cross-piece 7, which is supported by the side 
columns g, g, and receives the thrust of the combined screws. A 
hand-lever h, h, is fixed on the end of the outer or larger screw e 
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for the purpose of turning the same. The several parts operate in 
the following manner :—The book or article to be pressed is placed 
on the bed or foundation plate a, and the pressing-plate 6, 6, is 
brought down on to the top of the book by turning the hand-wheel d, 
and thereby lowering the inner screw c. As much pressure as can 
be conveniently applied by means of the Rand-wheel d must then 
be given, after which a still greater pressure may be applied by 
turning the hand-lever A, h, and thereby causing the outer screw e 
to descend in its nut. It will be understood from the foregoing 
description that the inner screw c, which works in a female screw 
cut in the inside of the large screw e, is of different pitch to that of 
the outer screw e, and that, although the rotation of the outer screw e 
on the inner screw c will have a tendency to draw up this latter, the 
etlect of the difference in pitch between the screws c and e will be 
that the inner screw c and the pressing-plate 6 will be forced down a 
distance and at a rate of speed equivalent to that which is due to the 
ditlerence in pitch between the two screws, and a very greatly 
increased pressure will be the result. 





Foreign AND CoLontat JortmGs.—Trains are now running on 
the Scinde Railway.—A new instrument, invented by Dr. Czermak, 
and styled a larynxoscope, has been tried with success in the Paris 
hospitals. Diseases to which the human throat is subject will 
henceforth be rendered clear to the surgical operator, by a tlood of 
light which is poured into the patient’s throat by aid of a concave 
mirror reflecting the rays of a strong lamp before which the patient 
is seated with open mouth, and the introduction into the cavity of 
the throat on a line with the tonsils of a small mirror attached to 
a long wire which the operator holds while the examination is 
going forward. This little mirror being held on an inclined plane 
of 45 deg., every organ is made visible on the larger one. Even 
the trachea is perfectly reflected thus, as far down as its bifurcation 
in the bronchea. The interior of the larynx, until now completely 
hidden in the living subject, can be examined with the greatest 
minuteness.— Belgian journals state that the fortifications of Antwerp 
are steadily advancing, upwards of 1,000 men being now employed.— 
‘the Austrians are building at Peschiera six gun-boats on the 
English plan, each to carry one gun.—It is stated that for thirty 
years the shipbuilding interest of New York has never been so de- 
pressed as at the present moment. There are but very few vessels 
on the stocks, and these are of the smallest class. This state of 
things is attributed to the panic of 1857 (which, by reducing the 
imports, intlicted a terrible blow upon the shipping i: terest) and to 
the monopoly of the carrying trade in fine goods by the English 
screws. “About ten years ago,” it is said, “‘ when the fast Yankee 
clipper was in its glory, many of our ships were chartered abroad, 
and their owners reaped a golden harvest. Their work is now done 
by the screw-propellers, which beat the clippers in time, stow more 
freight, and stand the strain of their work better than any fast sail- 
ing vessel. We must come to the screw-ships if we intend to main- 
tain our position as a maritime power, and assert our supremacy on 
the seas. The slavery agitation, too, has had some effect upon 
shipping interests.—A Chicago journal—and we do, to be sure, re- 
ceive some wonderful announcements from America—describes 
“the raising, by means of screws, of a solid front of first-class 
business blocks, 320 ft. in length. The block comprises thirteen 
first-class stores, and a large double-marble structure—the Marine 
Bank-buildings—all presenting an unbroken front, and filled with 
occupants. The block had been raised 4 ft. 8 in. in tive days, and 
the masons were busy putting in permanent supports. The entire 
weight raised was about 35,000 tons, and so carefully had this been 
done that not a pane of glass was broken, and the internal order of 
the block had remained undisturbed. 6,000 screws, and about 600 
men, had been employed in the process.—Defensive works on an 
extensive scale are being constructed with much activity on the coast 
of Brittany and Normandy.—The steamers of the Messageries Im- 
periales are about to run between Bordeaux and Rio Janeiro, calling 

at Lisbon, St. Vincent, Pernambuco, and Bahia. The Guienne, 
trst vessel of the line, will leave Bordeaux May 24. A branch line 
to the River Plate is also to be established. 





SAMUELSON’S PLANING, SLOTTING, AND GROOVING MACHINES, 


PATENT DATED 30TH SEPTEMBER, 1859, 








Fic. 1 shows a plan, and Fig. 2 a side view of a planing, slotting, 
and grooving machine constructed according to the invention of 
Martin and Alexander Samuelson, of Hull. a is the framing of the 
machine; in this framing there are a number of slots a'!, through 
which bolts may be passed for the purpose of bolting the machine 
to the casting to be planed, slotted, or grooved; 6 is a bar of square 
section, which is capable of being moved to and fro through a 
suitable passage formed for it in the framing. The bar at its back 
end has a passage bored into it, in which a screw thread is cut; into 
this female screw a male screw on one end of the axis ec works; this 
axis turns in a bearing carried by the standard a? from the framing 
a; on the opposite end of the axis to that on which the screw thread 
is cut there are two loose pulleys cl, cl, and one fast pulley c*, of 
less width than the loose pulleys. The axis c may be caused to 
rotate in one or other direction by one or other of two driving-bands 
(one direct and the other crossed) being moved on to the fast pulley 
e*, and by this means the bar 6 may be moved backwards and for- 
wards, and by reason of the loose pulleys being of greater width 
than the fast pulley, both the bands may be retained on the loose 
pulleys, so that no motion will be given to the bar 6; d is a slide 
which is capable of being moved to aud fro in a direction at right 
angles to the bar d in dovetailed guides formed on the opposite end 
of the bar to that into which the screw on the axis c enters. This 
movement is given to the slide by a screw turned by the handle di. 
The cutting-tool is carried by a slide e, which is capable of being 
moved on dovetail guides on the slide d, to and fro in a direction at 
right angles to the movement of the slide d. This movement is 
given to the slide e by a screw turned by the handle el. By this 
means when the machine is being used tor planing, the slide @ may 
be moved a distance sideways after each movement of the bar by 
turning the handle d!, so that the tool may pass over a fresh portion 
of the surface to be planed, as in ordinary planing machines; the 
tool may also be made to take a greater or less depth of cut by | 
— the handle e!, and it may also be caused to form a groove 
or slot. 








NOTES FROM NEW SOUTH WALES. 
WE have advices from New South Wales to March 13. An official 
report has been published of a series of experimental tests made on 
board the steam dredge Hunter, of the quality of the coal furnished 
by the various mines in the Hunter river district. This statement is 
subjoined :— 
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Messrs, Peto and Company's railway works were progressing | 
satisfactorily and with tolerable rapidity. Trial surveys are being 
carried on for the continuation of the present extensions when com- 
jeted. The Northern line is surveyed as far as Scone. For the 
Vestern extension the line is surveyed across the Blue Mountains 
as far as Bathurst, but nothing is yet decided as to whether the 
railway will be carried through the Grose Valley, the survey for 
which has just been completed. ‘To the south the country has been 
surveyed almost as far as Goulburn. 

In consequence of trumpery political complications and puerile 
“ ministerial crises "—the curse of our southern colonics—the exten- 
sion of telegraphic communication is for the present stopped. It 
was intended on the completion of the lines to Maitland and 
Bathurst to continue the former lines through New England to the 
southern boundary of Queensland, and the latter to Mudgee and 
Orange; and had the estimates for 1860 been passed as they 
should have been, in 1859, these extensions would have been 
commenced, and most of the principal inland towns would have 
before this enjoyed the advantage of instantaneous communication 
with Sydney—an advantage which is clearly appreciated, and 
widely embraced in the places where the telegraph has been 
established. In the southern part of the colony, also, extensions of 
the telegraph were contemplated for connecting with the Victorian 
and South Australian systems at Echuca, and these would have 
been now in progress had the necessary sums been voted. The only 
telegraphic works in progress in March were those for the stretching 
of a second wire between Sydney and Albury. At the time this 


| hitherto strictly confined to the Australian colonies. 





was determined on it was understood that the Victorian Govern- 





ment would put another wire between Albury and Melbourne, a sum 
for that purpose being on the estimates for this year. The new 
ministry in Melbourne have, however, in revising their predecessors’ 
estimates, refused to accept their engagements in that respect. 

The colonial architect has prepared plans for telegraph stations at 
the following places where they are now, or shortly will be required : 
—Berrima, Goulburn, Yass, Gundagai, Hartley, Bathurst, Windsor, 
Wollombi, West Maitland, and Newcastle. The plans have been 
approved of, and instructions have been forwarded to the above 
officer at once to advertise for tenders. Plans are also in preparation 
for a commodious telegraph station at Albury. The principal other 
work in progress under the colonial architect is the construction of 
a lighthouse at Cape St. George, to the south of Jervis Bay, which 
is very nearly done; the lantern for it is in preparation. Mr. Daw- 
son has also reported upon the proposed lighthouse at Port Stephens, 
but the work cannot be commenced until the necessary sum—£5,000 
which is placed on the supplementary estimates for this year—has 
been voted by the Assembly. The governments of this and of the 
adjoining colony have agreed upon erecting a large lighthouse ou 
Gabo Island, off Cape Howe, in place of the temporary light placed 
there six years ago, just after a large American steamer had been 
wrecked in the vicinity. Mr. Dawson and one of his assistants 
have lately returned from Melbourne after visiting Gabo Island, in 
company with officers appointed by the Victorian Government, for 
the purpose of deciding on the site and details of the proposed light- 
house. The site recommended by Mr. Dawson was ditlerent from 
that suggested by the officers from Melbourne, but as the position 
approved of by the latter had been selected by a committee of 
nautical men, Mr. Dawson has deferred to their recommendation. 
The estimated cost of the lighthouse is £20,450, which will be 
equally divided between the two colonies. 








TASMANIAN TrmBer.—Tasmania (says the Hobart Town Mercury) 
abounds with forests of timber, almost unlimited in extent, and of a 
quality equal, if not superior, to any other hard wood in the world. 
Its strength and durability have been frequently tested. It has been 
pronounced by scientitic men to be unsurpassed in these qualities by 
any other timber of which we have any knowledge. Amongst our 
trees there are the blue gum (Eucalyptus globulus), the stringy bark 
(Eucalyptus gigantea), and the peppermint (Lucalyptus amygdalina). 
These timbers, from their superior quality, have attracted con- 
siderable attention ; but, unfortunately for us, that attention has not 
been secured in the right quarters. Very many years ago, Sir John 
Franklin brought the subject under the notice of the British Govern- 
ment, and strongly recommended that our timber should be em- 
ployed for naval purposes. Since then, Sir William Denison has, by 


| scientific tests and by experiments, confirmed the favourable opinions 


expressed by Sir John Franklin regarding its valuable properties, 
and we believe Sir Henry Young has also represented its usefulness 
to the Admiralty. The reputation of our hard wood has been 
It has been 
used to a considerable extent in the construction of Victorian rail- 
ways and other public works; indeed, it will be found in the struc- 
ture of thousands of public and private buildings in the chief cities 
and towns of Australia and New Zealand. But we are in a position 
to supply the whole world if the whole world would only deal with 
us. The enormous consumption of timber now going on in railways 
alone must soon make the question of supply worthy of the most 
serious consideration; and surely, then, the inexhaustible forests 


| of this hard wood now lying despised and useless in Tasmania 


cannot be, and ought not to be, a matter of indifference to railway 
contractors and others immediately interested in railways. But 
here again comes the question :—How are we to make our advan- 
tages in this respect known? Our Government won't budge an 
inch: and we may write to all eternity and yet fail to attract the 
attention of a single individual to whose mind the subject would 
practically commend itself. This is the difficulty we want to over- 
come. Let us once accomplish this, and we shall have no fear 
concerning the future prosperity of Tasmania. Then, again, in 
addition to supplying an article superior in quality, that is in 
durability, to any timber hitherto employed, we can do this on terms 
as reasonable, if not more reasonable than any other country. This 
is an argument which generally carries some weight with it. All 
the banks of our noble rivers are fringed with some of the most 
stupendous and magnificent trees in the world. Ships of any con- 
ceivable tonnage could lay alongside and load with timber without 
the slightest risk or inconvenience. The sawmills at Oyster Cove, 
and the Strathblane establishment at Port Esperance, have been 
erected in positions to facilitate the conveyance of cut timber to the 
water's edge. Tramways have been laid down and jetties have been 
built ; indeed, every difficulty which presented itself has been over- 
come, and all that we now want is a market. In England, in France, in 
Germany, and in India such a market exists we know. Tenders were 
invited a short time since in a public journal in Launceston, by a 
gentleman residing on the northern side of this island, and who ° 
acting as agent for others, for the supply of an immense quantity 
railway sleepers for India. This was the tirst tender ever invited in 
this colony, and many, on that account, but more especially on 
account of the magnitude of the contract—involving about four 
millions sterling —were credulous as to its being a bond fide trans- 
action. At all events, it is consolatory to know that an offer has 
been made by the principal merchants engaged in the timber a 
to supply India with the whole quantity required, and that, — e 
a price for which no other country could aflord to supply timber Hod 
the same quality, even if it had timber of the same quality to 4 
ply. Should this contract be accepted by the Indian Governmen' 
we shail need no other advertisement. 
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STEWART’S 


PATENT DATED 28rH SEPTEMBER, 1859. 


| 


i 


i 


| | 





i ound 


Figs. 1 and 2 represent front and side elevations of a packing-press 
arranged according to the invention of David Stewart, of New- 
castle-on-Tyne; Fig. 3 represents a plan of the same. A is the bed 
or base of the press, in which the cylinder or chamber to receive 
the ram of the hydraulic lift is formed; on this plate A the side 
frames or standards B, B, are erected, being further secured by 
strong tie-bolts C, C, firmly fixed by suitable cottars, which hold 
the top and base of the press firmly together, and are of sutlicient 
strength to resist the whole strain put on the press when pressing 
bales of cotton or other goods. ‘Iwo frames D, D, are also secured 
by the bolts C, C, forming guides for the cross head d at the upper 
end of the connecting-rod E. The standards or cheek-plates B 
form the sides of the chamber in which the cotton is compressed, 


Suitable back and front plates a, a, being fixed to B, B, to form a | 


chamber wherein to receive and contain the cotton while being sub- 
mitted to the pressure. F is the plunger or piston descending to 
compress the cotton, working in suitable guides between the 
standards B, B, and in the cotton-box ; it is connected by two rods 
b, 6, to the cross head d to which the connecting-rod is attached ; 
this cross head d moves in the guide-slots of frames D, and rises 
and falls by the motion of the connecting-rod E. The lower end of 
connecting-rod E is received between two parts of the weighted 
Segment G, to which it is jointed by the crank-pin e. This 
Segment is the weighted partial wheel or segment before men- 


tioned, which may be either in one or two parts; in the illustration | 


itis shown as of two parts, mounted on axis 7, and bolted together 
at the weighted side G!, so as in appearance to form a solid piece; 
this wheel or segment G is or are furnished with two series of 
ratchet-teeth, as seen in Fig. 2, and into which palls g, g take. 
Chese palls g, y, are mounted on eccentric rings fitted to eccentrics 
forme’ on the shaft A, the palls being held up to the teeth by 
suitable springs, as well understood. The axes f and h are mounted 
im bearings of the frames H, H, bolted to the standards B, B, or 
they may be cast of a piece therewith. The frames H, H, are 
urther supported by pillars I, I, from the foundation. K is a spur- 
Wheel firmly keyed on the shaft h, and gearing into a pinion L 
mounted on a shaft i, which has motion communicated to it by 
strap-and-strap riggers /, 1, or by other suitable means. M is the 
table forming the bottom of the chamber in which the cotton is to 
be pressed ; this is free to rise and fall to a certain extent, and is 
guided between the standards B, B; this table is mounted on the 
short ram m of an hydraulic press, received in its chamber or 
cylinder in the base A, and is fitted with suitable valves and pump 
as in ordinary hydraulic presses. When cotton is to be pressed, 
the table is to be pumped up to the proper level, and is sustained 
there on the water while the pressing is going on. The cotton to 

pressed having been introduced at the door x, this is raised, 
closed, and fixed; the strap is then thrown from the loose to the 
fast pulley, the machine being at the time in the position shown; 
motion is now communicated to the segment G by the palls g, 
whose eccentrics are at positions diametrically opposite to each 
other on their shaft 4, so that one of them takes hold and advances 

© segment G a tooth while the other is receding to take hold of 
the next tooth in succession. This motion advances the segment 
step by step, bringing the connecting-rod E ultimately to that 
position Tepresented dotted, where the extreme pressure required 

uld terminate; this motion of the connecting-rod brings down 
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the plunger F, which compresses the cotton in the box or chamber 
between it and the table M. At this time a lever actuated by a 
tappet on the wheel G throws the strap from the fast to the loose 
pulley. The bale is then bound in the ordinary manner, and after 
being properly secured, the attendants open a stop-cock, to allow 
the water to run from the hydraulic cylinder back to the pump- 
cistern; the table M then descends, which frees the bale from 
pressure, when the door or trap is opened, and it is removed. 
During the descent of the table the ratchets are released, the 
segment G resumes its original position by reason of the gravitation 
of the weight G!, at the same time elevating the plunger F; the 
table M is again pumped up to its raised position; the machine is 
then ready to repeat the operation. ‘The ratchets are detached by 
withdrawing the palls g, by means of a bent lever p mounted on a 
fulerum at g. The one end of this lever p is in contact with the 
palls g, while the other end is connected by a rod r to a lever s, 
mounted on a fulcrum at ¢; wis a small tappet on table M, which 
strikes lever s during the descent of the table, and carries it down- 
wards a certain distance, thereby knocking the —- out of gear 
with the ratchet G; the segment G, G!, then swings back to posi- 
tion. When tappet « releases lever s, the springs of the palls throw 
them again into gear with the ratchet-teeth, in readiness for a suc- 
ceeding operation. 





MOREWOOD’S IMPROVEMENTS IN COATING 
METALS. 
PATENT DATED Sup Ocronen, 1859. 


In order to make iron or copper (either previously coated with 
other metal or not) take a coating of melted lead or tin, or alloys of 
lead and tin, the present patentee, Ldmund Morewood, of Entield, 
has found it important to pass the sheets, plates, or pieces of iron or 
copper in a wet or damp state into the flux which is on the surface 
of the melted coating metal, and which is contained in what is 
termed a ftlux-box, or other suitable apparatus, at the entrance side 
of the bath of melted coating metal. In passing the sheets, plates, 
or pieces in a wet state into the flux, Mr. Morewood uses a deep 
flux, say 5 in. or 6 in., confined by a tlux-box, with sides rising 8 in. 
or 10 in. above the surface of the melted metal. Along or around 
the inside and the top of these sides he fastens what is termed a 
cushion of woollen cloth, wool, or such matter as will readily 
imbibe and retain a considerable quantity of liquid. The workman 
has thus the opportunity if he tinds a sheet, or plate, or piece of iron 
or copper too wet (and likely to cause an explosion if introduced 
into the flux and melted meta!) to pass it along or upon such 
cushions, and thus to remove any superfluous moisture. The 
absorbing cushion, from the warmth of its position above the surface 
of the melted metal, soon loses by evaporation the moisture so 
transferred from the sheet or plate, or piece of iron or copper. 
Sometimes, on withdrawing the plates or sheets, or pieces of iron or 
copper, from the melted lead or tin, or their alloys, the plates or 


sheets, or pieces, will come out with more or less of the flux still | 


adhering to them. In order to free them from this adhering flux, 
they may be immersed a second time in melted metal, which is 


covered either with no flux at all, or with enly such a flux as is | 
, known not to cling, or to be more easily removed, or is otherwise less 





objectionable than that which adheres to them in the first instance. 
Thus, if the pieces, or sheets, or plates of metal which are to be 
coated, are caused to pass into the melted tin, lead, or alloys thiough 
waste or spent flux, and on the withdrawal of the said iron or 
ecpper from the melted coating metal so much of the waste flux 
clings to the surface that it is necessary to remove it, the pieces may 
be immersed afresh into melted lead, tin, or alloys, the surface of 
which is kept as free as possible from such waste or spent flux by 
skimming off from time to time such as may be introduced by the 
plates, sheets, or pieces. The metal into which the plates are thus 
immersed the second time may either be contained in a separate 
bath from that containing the metal for the tirst immersion, or it 
may be contained in the same bath, the surface of the melted metal 
for the second immersion being kept separate from that for the first 
immersion by a partition of iron. If coating with lead alone, sal 
ammoniac may be used on the surface of the melted metal contained 
in the second bath, or on that part of the melted metal into which 
the second dipping of the plates, sheets, or pieces takes place. But 
the patentee prefers to keep it as free as possible from any flux. 





A third part of the invention consists in having a pair of outside 
rollers on the entrance side of the melted metal, called the receiving 
rollers. One object in view in using these receiving rollers is, that 
being themselves warm from their position, or having warmth com- 
municated to them by being made hollow, and by the introduction 
of steam into such hollow, as is well understood, they give warmth 
to the sheet, or plate, or piece of iron or copper as it passes between 
them before entering into the melted metal, and thus lessen the 
chilling effect of the introduction of cold or damp sheets into the 
melted metal. Further, such rollers lessen, if they do not altogether 
prevent, the risk of injury to the workman putting in damp sheets, 
or plates, or pieces; and, also, when a flux is on the surface of the 
melted med and immediately below the rollers, they hinder the 
escape of the vapour of the flux. They may be placed nearly hori- 
zontally in a frame as shown in the illustration, so as to receive 
between their openings the plates, or sheets, or pieces of iron or 
copper, either coated or uncoated, before they enter either the flux 
or the melted coating metal. And by the revolution of these re- 
ceiving rollers, such sheets, or plates, or | pene of iron or copper to 
be coated are introduced into the melted metal, either through a 
flux or not. And further, by their continued revolution they assist 
in passing such sheets or suitable pieces of iron or —_ r through 
such melted metal until they reach another revolving roller or rollers 
either under or outside of the coating metal. A, A, are the pair of front 
outside rollers. These front outside rollers should be placed in such a 
position as to form the roof of a space over the entrance side of the 
melted metal. Under such roof and on the surface of the melted 
metal is placed the flux, the surface of the melted metal being about 
4 in. or 5 in. below the under side of this pair of front rollers. The 
es is confined and the air is excluded as much as possible between 
the rollers and the melted metal by a piece of iron stretching along 
on every side except in front, where a door is made sufficiently large 
to enable new flux to be introduced as required and the dirt or 
spoiled flux cleared off, and thus such iron enclosure forms a wall 
between the outside of such pair of front rollers and the surface of 
the melted coating metal, such wall dipping slightly below the 
surface of such coating metal. The roller nearest to the entrance 
side of the bath of melted metal is slightly lower (say 4 in. to 1 in., 
if the rollers be 4 in. diameter) than the other, so as to give the 
sheet or plate a slightly forward inclination towards the rollers in 
_4 melted metal as it passes through such outside pair, of front 
rollers. 

It is desirable sometimes to increase the length of time during 
which the sheets or suitable pieces of iron or copper, coated or un- 
coated, are submerged in the melted coating metal, by causing them 
to have a considerable horizontal, or nearly horizontal, travel under 
the surface of the melted zinc, tin, or lead, or their alloys. This is 
done by so constructing the frame of the rollers as to have one or 
more than one pair revolving at such distance behind the first pair 
under the surface of the melted metal that the sheets or suitable 
pieces of iron or copper, coated or uncoated, shall be passed along b 
the revolution of the first pair in a horizontal, or nearly horizontal, 
direction to the succeeding pair, and by their revolution either 
upwards and out of the melted metal or still, or in a more or less 
horizontal direction to, and between, other rollers under the surface 
of the melted metal. In such case the last pair of rollers, working 
in the melted metal, are placed 1 in. or 2 in. nearer to the surface of 
the melted metal than the preceding pair; and instead of placing the 
lower roller of such last pair directly below the upper roller, it is 
placed (if the diameter of such roller be 4 in. or thereabouts) about 
lin. nearer the exit side of the bath containing the melted metal. 
And where two or more pair of rollers are used in the melted metal, 
the lower roller of the front pair is placed in the metal about 1 in. 
nearer to the entrance side of the bath than the upper roller, instead 
of the former directly below the latter. 

In order to cause the pieces of metal to travel with certainty in 
the required direction from roller to roller, guides, or guide-pieces 
of iron, are used. The rollers, between which the pieces, sheets, or 
plates of iron or copper to be coated travel under the surface of the 
melted coating metal, should be completelyjimmersed, as, should any 
portion of such revolving roller be above the surface of the melted 
metal, it is apt, in revolving, to catch or draw down flux or dirt from 
the surface of such melted metal. Again, in order to ensure the 
travel of the sheets, or plates, or pieces of iron or copper in the direc- 
tion desired, first between the outside front rollers, thence under the 
surface of the melted zinc, tin, or lead, or alloys thereof, guide- pieces 
or bars of iron are used, the first of which may (being out of the 
melted metal) be simply boards of wood laid down nearly hoiizon- 
tally, but with a slight slope down to the front outside rollers, and 
so placed as to conduct such suitable pieces of coated or uncoated 
iron or copper, first to the outside front rollers; then by guides of 
iron the iron or copper to be coated is conducted into the melted 
coating metal, and onward to the opening between the front pair of 
rollers under the surface of the melted metal. This, which is called 
the second front guide, A, is made of a piece of wrought-iron, about 
4 in. thick, in width equal to the length of such immersed front 
rollers B, B, between their axles, and in depth stretching from a 
point about 4 in. above the surface of the melted metal on the 
entrance side of the bath to such a point below the surface, that the 
lower edge of such guide-plate lays along the upper part of the 
lower front roller working in the melted metal close to the opening 
between the pair. The upper part of this second front guide-plate 
rests against the flange on the entrance side of the bath of melted 
metal, to which it is attached by screws or other fastenings, and it 
lays in such a direction, that sheets or suitable pieces of metal pass- 
ing down and along it, are by it lucted to the opening between 
the front pair of rollers under the melted metal, 

In working with two or more pair of rollers partially or wholl 
under the surface of the melted metal, a middle guide, By, te 
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ed to conduct the sheets from the first immersed pair to the 
next, This middle guide consists of two long plates of wrought- 
iton 4 in. thick, so ennnected together by a bolt, strap, or picce of 
iron at each end, that they are nearly horizontal and almost parallel 
one above the other between the first aud second pair of rollers under 
the melted metal. ‘The sides of such guide are open; that which 
rests against the exit side of the rollers, and at which the plates 
enter on leaving the front rollers which work in the melted metal 
being about 14 in. apart, and about % in. apart where the sheet 
leaves such nviddle guide to enter the opening of the eeding 
pair of the immersed rollers. The sheet, plate, or suitable piece of 
iron or copper to be coated thus travels from one pair of rollers to 
the other between these plates, and within a space so confined and 
tending in such direction as to cause the plate, sheet, or piece of 
metal to travel from the first immersed pair of rollers into the open- 
ing between the succeeding pair of rollers C,C. The length of this 
guide-piece is equal to that of the rollers between their axles and 
the width, such as to reach over the distance between the back of the 
front pair of rollers, which work in the melted metal to such point at 
the opening between the second immersed or partially immersed 
air, as will insure the plates or sheets, or pieces entering them. 
hese guide-plates are fixed in their place by the ends being fastened 
by a screw or bolt into the frame of the rollers. Such guide-plates 
have round holes about 1 in. in diameter and 1 in. apart running the 
whole length of the plate, the object of such holes being to permit 
the escape more freely of any dross or dirt or foreign matter in the 
melted metal or upon the plate, Between these spaces the thickness 
of this guide-plate is about } in. stouter than in other parts, and it 
projects inwards to that extent in a slightly sloped or arched form 
so as to cause the sheet, plate, or piece travelling through the guide 
to rise somewhat (when passing’ these holes) from the level of the 
other parts of the guide-plates, and thus avoid the ri-k of the 
corners of such travelling sheet, or plate, or piece catching in the 
round holes of the guide-plates. 

in order to conduct the plates, or sheets, or pieces in the required 
direction from the last pair of rollers, which work in the melted 
metal, a back guide. C}, is used, which conducts the sheet, or plate, or 
suitable piece of iron or copper to be coated from the back rollers 
working in the melted metal either to rollers outside of the melted 
metal, or to such other point as may be desired. 

In coating with some metal, such as lead, the opening between 
the rollers, which are called delivering rollers, is made about 15 in. 
or 18 in. from the surface of the melted metal, in order to avoid any 
of the coating metal collecting upon them whilst the sheet is passing 
between them. If coating with tin they are placed at double, and 
with zine at three times this distance. These intermediate rollers 
are revolved at a speed about 7 per cent. greater than the back 
rollers working in the melted metal. 

The delivering rollers D, D, are placed in a frame sloping over the 
surface of the melted coating metal,as shown in the illustration. 
‘The upper roller is made of larger diameter than the lower one (the 
upper being 9 in. when the lower one is 6 in, diameter), so as to lap 
over it and more readily catch the sheet as it approaches the open- 
ing between the rollers, in order to prevent the sheet as it passes out 
of the delivery-rollers taking a curve downwards, when the lower 
roller is of smaller diameter than the upper one. 








Woopen Viapvers.—At the distance of six miles north from 
Montrose this railway is carried across the river Northesk by the 
largest viaduct on the line. It consists of thirteen arches, or spans, 
the space between the piers or buttresses being upwards of 50 ft. 
These piers are of solid masonry, of great height, the roadway being 
about 40 ft. above the bed of the river. The tive southmost and the 
two northmost arches are dry, the intervening six arches being 
those crossing the river. Between the piers, the arch on which the 
roadway is supported is formed of four wooden ribs, two in the 
middle, separated from each other about 2 ft., and one on each side 
of the middle two, at the distance, each of these outside ribs from 
the nearest middle rib, of about 6 ft. Each of these wooden ribs, 
bent in the form of aa arch, forms a beam 33 in. deep by about 
18 in. wide, and is composed of eleven planks of the same width, 
each 8 in. deep, held together by trenails and by iron hoops. Each 
rib is supported at its ends by the stone piers, into the masonry of 
which the end is sunk for as many inches as are sufticient to give 
it a tirm hold. ‘Ihe roadway rests on the crown of the arch thus 
formed, and lower down three or four upright wooden beams rise 
from the upper side of the arched rib to the roadway, and add 
to its support. The arches are all “skewed,” inasmuch as the 
viaduct crosses the river in an oblique direction. Except the stone 
piers, the whole tabric is of wood, and the porti:n of it which bears 
the chief strain is the arched ribs, on which and on the top of the 
stone piers the roadway entirely rests. More than a year ago it 
was rumoured that the timbers of this viaduct were decaying, but 
apparently the report did not attract much public notice. ‘The 
arched ribs, however, were temporarily strengthened on the south- 
east, or “up,” side of the line, by the insertion of large pine logs in 
a slanting direction, let at the one end into the masonry of the piers, 
and having the other and higher end connected with the beams 
forming part of the roadway. In this way the whole thirteen spans 
were stengthened along the whole length, but only for half the 
breadth of the viaduct, that is, below only one of the lines of rails, 
the other line receiving no additional support under it. There was 
no interruption of the trafic until quite recently, and, except for the 
additional support how mentioned, there was apparently nothing 
in the state of the viaduct to draw the attention of passengers or of 
the public. Within the last five or six weeks, however, the aspect 
of things has changed for the worse. Repairs have been commenced, 
and from the scale on which they are begun and the progress they 
have made, there is little reason to doubt that the whole original 
timbers of the viaduct are decayed and rotten, and that not one of 
the fifty-two arched ribs in it is in a sound or stable condition. At 
the present time, one arched rib, with the upright beams which it 
supports, has been removed from each of the second, third, 
and fifth spans, counting from the south. These three ribs 
have been wholly or partially broken up, and from actual 
inspection we are able to state that they are in a 
state of utter rottenness, crumbling into pewder between the 
fingers. ‘This is especially the case in the heart of the ribs, and it is 
so, though in a much less degree, even with some of the upright 
beams. It is intended, so far as can be judged from present inspec- 
tion, wholly to remove the timber ribs and upright beams, and to 
replace them by iron ribs, each complete arched rib being to be 
formed of three pieces, cast in the form of segments of a circle. 
Several of these iron castings are now on the spot, each piece being 
about 21 ft. in length, 2 tt. deep, and weighing about three tons. 
They will be let into the masonry in the same way as the present 
timber ribs, but the open space from the stone pier to the crown of 
the arch will be filled up by cast-iron, fitting the space, and partly 
open, connecting the upper side of the arched rib with the roadway. 
‘This will probably be as strong as an arch of solid iron. Each rib 
with its flitings when complete will weigh from twelve to fifteen 
tons, and as there will not be fewer than four ribs to each of the 
thirteen spans, the total weight of the new material may reach 600 
to £00 tons. In the meantime the line is still open, although no 
trains pass over the north-west, or “down,” line of rails. The 
whole trattic on the viaduct is carried on at reduced speed upon the 
“up line. Itis of great importance to the public that these ex- 
tensive repairs, involving, in tact, the conversion of a wooden into 
an irou viaduct, should be carried out with due regard to the safety 
of life At present the state of the viaduct indicates considerable, 
if not great, danger. It is also important to the shareholders of the 
line that these repairs should be ethciently done. The whole viaducts 
on the Aberdeen Company's portion’ of this line, with scarcely an 
exception, areof wood. A small one near the Northesk is said to be 

erfectly sound, but rumour has it that a larger one near Stonehaven 

snotsv. From the state of the timber ribs, now removed in the 
course of the repairs described above, there can be no doubt that, 
until the additional support by the insertion of the pine logs above- 


mentioned was given, the Northesk viaduct must have been for a 
considerable time thoroughly untrustworthy. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








STEAMSHIP ECONOMY. 
Sir,—If you think the inclosed tabulated statement of results ob- 
tained by us from the six steamers therein named will be of any 
public service, perhaps you will find space for them in your journal. 
These results are, as you will observe, not mere trial-trip experi- 
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Test these steamers, as you would a railway train, by load speed, 
and cost: apply the same rule to the majority of sea-going steamers 
and we think the difference will be very marked. . 

Mr. Charles Atherton, of H.M. Dockyard. Woolwich, at the last 
meeting of the British Association in Aberdeen, suggested a formula, 
which we think the best yet published, by which to test the relative 
merits of steamships in their economic e‘fects. We fear that until 
some such standard as his is adopted builders and engineers wil] 
still continue to go on in that empirical rule of themb manner which 
has hitherto characterised the profession. 




















ments, but the actual sea service of the respective steamers on Should this table be the means of inducing other engineers to 
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their stations, as named in the table. ‘The engines and boilers have 
no novelty about them to recommend them, except the good and 
economic results obtained. They are not burdened by many parts 
nor complicated details, but are such as the ordinary run of engi- 
neers and foremen can be and are intrusted with every day. 


MOMENTUM OF MOVING BODIEs, 
Srr,—I have watched with some interest the progress of the present 


discussion between Mr. Alexander and ** Rk. W.” It appears to me 
that both parties are right, and both wrong, because neither party 


seems to aitach the sam¢ definite ideas to the word “ momentum.” | 


1 have lying before me st this moment a passage in a standard work, 
which seems to me 80 suitable to the case in point that, although the 
passage is very long, yet | venture to send it you, leaving its inser- 
tion in whole or in paft to your own discretion. 1 think the 
quotation will be of the more'use, as “R. W.” does not seem to have 
access to any standard work on the subject. Thus it runs, at pages 
212 and 213 of “Gregory's Mathematics for Practical Men,” by 
Henry Law, C.E., John Weale, London, 1848 :— 

“As a proper understanding of the actual difference between the 
momentum and the vis viva of a body in motion is essential toa 
correct application of the principles of dynamics, we shall take some 
pains to set this difference in as cleara light as possible. And itis 
of the more importance to do so as a diversity of opinion upon this 
subject has existed amongst some of the most eminent mathema- 
ticians, and much time and talent has been expended by them in 
supporting errors which have arisen solely from a misconception of 
terms, and in excluding from their conclusions the consideration of 
time, which they included in their premises. 


“ From carefully conducted experiments, the following results with 


regard to bodies in motion have been obtained :— 
“1. If a body of a certain weight, and moving with a given 
velocity, meet another body of double that weight, and moving 


with half the velocity, the two bodies will destroy each other’s | 


motion, and both will be brought to a state of rest. 

“2. A body of a certain Weight, and moving with a given velocity, 
being subject to a uniformly retarding force, will move over a 
certain space in being brought to rest. and will occupy a certain 
time in dving so; then another body of the same weight, but moving 
with half the velocity of the former, being subject to the same 
uniformly retarding force, will move over one quarter of the space 
moved over by the former, in being brought to a state of rest, and 
will occupy in doing so half the time. 

“Now the diversity of opinion to which we have alluded above 


has arisen from the (at first sight) apparently contradictory nature 
of these two results; one party has drawn a conclusion from the | 


first experiment, that the force of a body in motion is directly as 
its velocity ; and the other party has drawn a conclusion from the 
second experiment, that the force of a body in motion is directly as 
the square of its velocity. ‘lhese errors have arisen from the 
term, ‘force of a boay in motion’ being used without any fixed 
and definite meaning being attached to the same. 

“The pioper measure of the whole force (that is, ris viva) of a body 
in motion is the mechanical eficct or the work which it is capable ot 
performing in being brought to a state of rest, that evidently being 
the force due to its motion which is required to destroy the same, 
and which is directly as the square of the velocity, as found by the 
second experim: nt. 

“If, however, we only consider the mechanical effect (or the work) 
which a body in motion is capable of performing in a given time 
(ie., its momentum), we shall tind from the second experiment that, 
although the body having twice the velocity ultimately produced 
four times the effect, in doing so it occupied just twice the time; and 
therefore the mechanical etlect produced in a given time by the 
bodies was directly as their velocities; and this conclusion drawn 
‘rom the second experiment is in accordance with that which must 





be drawn from the frst experiment, in which it is evident that the | 


erect produced by both bodies must be in the same (though indeti- 
nitely small) time.” 

‘Thus far, Mr. Law. I will not trespass further on your space by 
any remarks of mine, as I think the above contains all that can be 
said on the subject, and is the only correct view which can be taken 
of the question, As it may save much needless verbosity, I add 


from the same work a cetiniticn of the terms vis viva and mo- | 


mentum :— 


“The momentum of a body in motion means the mechanical | 


effect which such a body will produce in a moment (or second) of 
time, and varies as the weight of the body multiplied by its velocity. 

“The vis viva of a body in motion is the whole mechanical effect 
which it will produce in being brought to a state of rest, no regard 
being had to the time in which the etiect is produced, and it varies 
as the weight of the body multiplied by the square of the velocity.” 

I trust the above may prove useful to Mr. Alexander, as well as 
to *R. W.”) A very able verbal illustration of the matter will be 
found in one of Weale’s rudimentary series. I have not the book by 
me, but your correspondents will tind no ditiiculty in procuring it; 
“ Rudimentary Treatise on Civil Engineering, by Henry Law, C.E ,” 
is the name as well as I recollect. fs 

May 8th, 1860. 

PUNCHING MACHINERY, 

Sin,—As the comments of * Viatcr” upon my letter of the 10th 
ultimo do not unfortunately appear to be applicable to any question 
in particular, but consist of a series of augry strictures upon my 
indiscretion and ignorance, and cannot, therefore, be supposed to 
possess much interest for your general readers, 1 would not have 
referred to them were 1 not anxious to exonerate myself from the 
charge implied—of having, trom improper motives, endeavoured to 


disparage the performances of Jacquard punching machinery. An | 


unprejudiced perusal of my previous letter will show that | fully 
acknowledged the capabilities of this machine for doing a large 
amount of work. I did not attempt to show, as “ Viator” asserts, 
that this machine can be of little use; but, on the contrary, that it 


| publish their results in the same way, I have no doubt a great gain 
| will be obtained, not only to the engineering community, but also to 
the mercantile public. GronGeE W. JaFrrey, 
| Hartlepool Ironworks, Hartlepool, 

May 8th, 1860. 


would be highly serviceable wherever a demand exists for a large 
supply of pu: ched plates. I did not assert that such a demand now 
existed at the Canada works; on the contrary, I regret to say, that 
although we are employed in providing a very large supply of bridge 
| materials, yet the demand for punched plates of a suitable character 
j is not suticient to keep this machine adequately employed, while 
| our ordinary punching machines are busy enough. ‘The machine 
| does not in fact finish the punching required in the plates upon 
which it is now operating ; these require to be completed at other 
| machines, for, as at present arranged, it cannot deal with variations 
in “pitch” of rivet-holes. So far from wishing to conceal whatever 
| merit the machine may possess, I must state, in justice to myself 
and other individuals connected with these works, that we have 
taken every opportunity of exhibiting it in operation. I have 
| written at least a score of letters, inviting the inspection of persons 
| connected with ship, bridge, and boiler construction—most of whom 
have seen it when fully at work; and many of them are ina 
position to order such machinery, if considered suitable for their 
business. How is it, then, that at present, so far as I am aware, 
| there are no other machines of this class in operation? 1 have 
| attempted to suggest a reason, viz., the d-tth of a continuous 
| demand from any one firm for punched plates. \arying but simple 
pattern; but this is too plain and obvious an e»~..:nation to satisfy 
| * Viator,” who seems to imagine that manufactu.ers may be “ dra- 
| gooned” into the adoption ot views he is pleased (o favour by his 
approval. ‘Lhis is a serious mistake, and for the interest of the in- 
genious inventor of this machinery, I regret that it should have 
received the support of a rash and irascible advocate. ‘i he machine has 
in fact, like most others, defects as well as merits, aid it is well that 
| the former should be apprehended, with a view to their removal. It 
| is, in its present state, decidedly too intlexible in power of adaptation 
to different styles of work. Although we obtained al.ng with this 
| machine the apparatus, cards, &c., used for the Conway and Boyne 
| Bridges—yet to put it down and prepare it for commencing to punch 
| the Victoria tubes cost upwards of £300. ‘This, although a very 
| tritling sum, when compared with the pecuniary benetit expected 
| from its power iu dealing with large masses of similar plates, is yet 
| quite suflicient to deter us from availing oursctyes of its services 
except in work involving large quantities. 

It is absurd to say that the Victoria Bridge -ould not have been 
completed in the time actually occupie. wi ut this machinery 
| Such overstrained statements ouly tend to prejudice those who are 
| practically acquainted with the nature of the work required against 
| a really meritorious invention. 1 do not hesitate to assert that the 

contractors for the Victoria Bridge could have completed the work, 
| great though its amount may be, in less than the time consumed 
| Without the aid of any special machinery—but of course at an in- 
creased expense, and without the aid of a machine which can, if 
| required, punch thirteen holes at once—such increase is not sur- 
| prising. Given—a succession of Victoria Bridge tubes requiring 
| construction; and I know, at present, of no machine better adaptea, 
after the needful preparation—to punch the plates ettectively ant 
economically, ‘his, however, has unfortunately little to do with 
| its applicability to general work. In the present condition of the 
| machine, it cannot punch plates for either ships or boilers. It could 
| no doubt be arranged to do so; but we have never, unfortunately, 
| had enough work in hand of this description to think of encounter- 
| ing the preliminary expeuses of alteration. d 
The undoubted advantages and real merits of this machine are 
| pertectly compatible with the existence of various practical defects. 
| L conceive that true advancement is more likely to result from 
| recognising these, than trom headlong assertions claiming the apex 
| of periection for “pet” machinery. All who are interested in this 
| matter can have an opportunity of forming their own views upon 
| it, as the machine can always be sec ‘ere, and we have always 
| been anxious that persons connected with engineering pursuits 
should examine it. A. ALEXANDER. 
| 
| 


Canada Works, Birkenhead, May si., 1860. 





SCIENTIFIC REPORTS OF PATENT CASES. 
Siz,—The second case which I intend to notice as a specimen is to 
be one bearing on * subject matter ;” and, as in the former instance, 
1 will make choice of a case in which the point intended to be illus- 
| trated formed the prominent feature in it. F . 
| With this view 1 will take a case in which the claim of invention 
| is stated with unusual clearness in the specification, so as not to 

admit of dispute as to its meaning, and in which the only question 
arising is as to the patentability of the invention included in such 
statement. 
CASE 2.—SUBJECT MATTER,—Cnane’s Patent, No. 7, 195. 
“A new combization of old elemeats may be a good subject matter for 
| & patent.” 
DEFINITION OF THE INVENTION IN THE SPECIFICATION. 
The claim is put beth negatively and positively. 1.—Negatively. 
It is “not the usiug of a hot-air blast separately in the smelting and 
manufacture o1 iron, when uncombined with the application 0 
anthracite or stone coal and culm; nor the application of anthracite 
or stone coal iu ie manufacture or smelting of iron, when | aga: 
bined with the using of hot-air blast.” 2—Positively. It is a 
application of anthracite, or stone coal and culm, combined with ” 
using of hot-air blast in the smelting and manuiacture of iron fro 
ironstone, mine, or ore.” : 

| ‘This is’ in etiect to say :—It is not either of the elements singly, 
but the two in combination, in which the invention consists. 

| it is to be observed that, although the formal claim is put thus 08° 
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THE ENGINEER. 





cisely, and taken by itself, it may be said abstractedly ; yet the de- 
scription preceding it contains directions for conducting the practice 
of the invention. The application of anthracite or stone coal, com- 
bined with the use of the hot-air blast, in the manufacture of iron, 
was sufficiently specified. 

OBJECTIONS TO THE PATENT. 

It was denied that the invention thus defined was a “ manufac- 
ture” within the intent and meaning of the statute. One element 
of the combination—the hot-air blast—was the subject of a prior 
patent ; and the other—the anthracite or stone coal—was a well- 
known article. The patentee of the hot-air blast was exclusively 
entitled to use it for all purposes, and so might the public use anthra- 
cite or stone coal. The two elements of the combination being old, 
how could the mere uniting of them be a manufacture ? 


ANSWER TO THE OBJECTIONS. 


The invention as specified is a “manufacture,” because the iron 
produced by the combination of the hot-blast and the anthracite is 
a better and a cheaper article than was before produced from the 
combination of the hot-blast and the bituminous coal. ‘The result 
of the combination of the hot-blast with the anthracite on the yield 
of the furnaces was proved to be more, the nature, properties, and 
quality of the iron better, and the expense of making the iron less, 
than it was under the former process, by means of the combination 
of the hot-blast with bituminous coal. It was held to be “ a neces- 
sary consequence from the proof in the cause, that from the substi- 
tution of the anthracite coal, in whole or in part, instead of, or in 
the place of, bituminous coal, the manufacture should be obtained 
at less expense.” 

The rights of the patentee of the hot-blast are not interfered with, 
for this element of the new combination cannot be used without his 
license. And he has no right to appropriate to himself that which 
another has invented. 

INFERENCE AS TO “ SUBJECT MATTER.” 

A new combination of old elements, if the result produced by the 
combination be either a new, or a better, or a cheaper article to the 
public, is a good subject-matter. This was held distinctly by the 
Court of Common Pleas, after an argument which occupied three 
days, and the court had taken time to consider. The judgment of 
the court also was written and delivered by Chief Justice Tindal, 
who originally tried the cause, and who, as to the point of law 
involved, said, “There is a great deal of nicety in it.” A con- 
siderable amount of deference is due to so deliberate an expression 
of opinion on the part of a full court. It may therefore be advisable 
to make a few extracts from the judgment. 

1. “We are of opinion, that if the result produced by such a 
combination is either a new article or a better article, or a cheaper 
article to the public, than that produced before by the old method, 
that such combination is an invention or manufacture intended by 
the statute, and may well become the subject of a patent.” 

2. “There are numerous instances of patents which have been 
granted, where the invention consisted in no more than in the use 
of things already known, and acting with them in a manner already 
known, and producing effects already known, but producing those 
effects so as to be more economically or beneticially enjoyed by the 

ublic, 

. 3. “It was objected, in the course of the argument, that the 
quality or degree of invention was so small, that it could not become 
the subject-matter of a patent; that a person who could procure a 
license to use the hot-air blast under Neilson’s patent, had a full 
right to apply that blast to coal of any nature whatever, whether 
bituminous or stone coal. But, we think, if it were necessary to 
consider the labour, pains, and expense, incurred by the plaintitf in 
bringing his discovery to perfection, that there is evidence in this 
cause that the expense was considerable and the experiments nume- 
rous. But, in point of law, the labour of thought or experiments, 
and the expenditure of money, are not the essential grounds on 
which the question whether the invention is or is not the subject- 
matter of a patent, ought to depend. For, if the invention be new 
and useful to the public, it is not material whether it be the result of 
long experiments and profound research, or whether by some sudden 
and lucky thought, or mere accidental discovery.” 

Such is my second specimen case. And I will remark vn it as on 
the former specimen—that the case would have its subordinate 
features referred to other heads. For instance, there is one important 
feature showing that a specification may include the subject-matter of 
a former patent combined with something else, provided the claim be 
restricted to such combination, and the subject-matter of the former 
patent be disclaimed. 

I also repeat that the whole specification is to be read with the 
report. 

The case under its principal head turning on a mere point of law, 
it is not so important to advert to the subsequent history of the 
manufacture. Witu1iaM Spence, A.1.C.E. 

50, Chancery-lane, W.C., May 9th, 1860. 





CYANOGEN STEEL, 


Sme,—We all know that Mr. R. Mushet is a great patentee, but if 
his discoveries are no more original than his advertised claim to 
cyanogen steel, he is certainly no great inventor. 

Mr. Christopher Binks patented this invention, and read a gold 
medal paper on it at the Society of Arts more than three years 
since. The patent was allowed to lapse, not from want of merit, but 
from some misunderstanding with the person who undertook to find 
the capital for carrying out this most valuable invention. 

Mr. Mushet is now at liberty to take advantage of this discovery, 
and to manufacture steel after the process, but not to claim it as his 
own invention. 

Mr. Christopher Binks is absent from London on one of his eccentric 
rambles amongst works and workmen, no doubt elaborating new 
problems, and as he may not see Mr. Mushet’s letter, may I request 
your irsertion of this, that palmam qui meruit ferat. 


London, May 7th, 1860. Ww. 2. %. 








M‘Cormick’s ReaPer.—It is stated that Mr. M‘Cormick, the 
original patentee of the reaping machine which obtained so much 
notoriety at the Great Exhibition of 1851, and has since been so 
much in favour amongst the farmers of England, has commenced 
proceedings at law against some of our manufacturers for infringe- 
ment of his sickle-edge knife. 

Tue Grear Eartuquake at Napies. — Mr. Robert Mallet’s 
long expected report on the great metropolitan earthquake of 
December, 1857, prepared, after examination of the country, by 
order of the Royal Society, is appointed to be read to the society on 
the evening of the 24th inst. It is expected to be received with 
much interest by physical geologists, as, amongst other important 
results, Mr. Mallet is understood to have ascertained with certainty 
the depth of the focus beneath the earth’s surface, whence earth- 
quake impulses are propagated. 


Tue Wootwicn Gun Factortes.—A further course of experi- 
ments is ordered to be entered into in the gun factories at Woolwich 
with cast-iron guns, hooped on Sir William Armstrong's principle. 
They are to be fired with increased charges until they are destroyed, 
SO as to ascertain the extent of their endurance, and also to decide 
the practicability of the principle, at present considered by officers 
of the army and navy to be extremely doubtful, from the result of 
the late trial and failure of one of the guns under proof. The 
Woolwich factories are now at work, night and day, on a prodigious 
scale, forging the Armstrong guns of all sizes, from 6 to 100 
pounders. It is expected that 1,200 guns, chietly of the larger de- 
Scription, will be made this year. uring the nine months since 
the factory has been in operation, 48 complete batteries of field 
artillery have been turned out and equipped for service, as well as 

40-pounders for naval use, besides a large number of 100- 
pounders in progress of manufacture, and which will be ready by 
the lst of August next. 
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LOCOMOTIVE ENGINES. 
SPECIFICATION. 
(Concluded from page 271.) 


Spring Links and Compensating Levers.—There are two compen- 
sating levers connecting the driving and trailing springs, and also 
two links toeach spring. The adjusting nuts and stirrups, in the 
centres of driving and trailing springs, to be nicely turned, and 
fitted to template, so that the same spanner fits each nut exactly. 

The arrangement for the leading end is diflerent; there being two 
short links at each end of each spring, attached to a screw with 
lock nuts, and supporting the frame by brackets, made of gun metal 
(see drawing). The whole of the wrought-iron to be the best York- 
shire hammered iron. 

Cylinders.—To be 18 in. diameter when finished, and made to 
accommodate a length of stroke of 24 in. They are to be of the 
best close-grained, hard, and strong cold blast cast-iron, as hard as 
they can be got up, and perfectly free from honeycomb or other defect. 

They must be truly bored out, the ends being slightly bell- 
mouthed. All the joint surfaces to be planed or turned, and scraped 
to a true surface, so that a perfect joint may be made with a layer 
of very thin red lead, laid on with a brush. Each cylinder to be 
securely fastened to the frame, as shown in the drawing. The 
steam chest cover to be of wrought-iron, and all the nuts inside the 
smoke-box to be of gun-metal. All glands and packing rings to be 
of gun-metal. 

Pistons.—The body and cover to be made of the very best gun- 
metal, and the packing rings to be made of good, strong, close- 
grained cast-iron. ‘These rings are to be turned to 4 in. larger 
in diameter than the cylinder, and then cut and sprung into their 
places. Within the packing rings will be placed another cast-iron 
ring, as broad as the two packing rings together, and of the shape 
shown on the drawings. 

The piston-cover bolts to be a good fit, and to have a plate to 
prevent them slacking back, as shown in full-size drawing. The 
weight of the piston must be carried on the packing rings by means 
of a spring, and must not be allowed to trail on the bottom of the 
cylinder. All the flat surfaces must be well and properly scraped, 
and steam-tight 

Piston Rods.—To be made of square Bowling or Low Moor iron, 
faggoted and twisted. 

Slide Valves.—To be made of gun-metal, and set with } in. lead. 

Slide Spindles —To be of Low Moor or Bowling iron, and twisted. 

Slide Bars.—To be of Low Moor iron, case-hardened and polished 
all over 

Slide Blocks.—To be of cast-iron, free from honeycomb or other 
defects. 

Connecting Rods.—To be made of the best faggoted Bowling or 
Low Moor iron, and to be bright all over. The steps in these to be 
of gun-metal, perfe.tly sound, and free from honeycomb. 

Pumps or Donkey Engines.—To be of the very best gun-metal, 
with a ram, also, of the same material. All the joints must be 
made without packing of any kind; the two metal surfaces to be in 
all cases brought into perfect contact, and made thoroughly steam- 
tight by means of a fitting ring that will be seen to stand up from 
one flange, and for which a recess must be cut in the other. Or in 
lieu of two pumps as above, one donkey engine and one pump, or 
two donkey engines and no pumps. Whichever of these arrange- 
ments the undersigned may determine upon, complete detail drawings 
of the same will be made, and must be exactly followed, so that the 
pumping apparatus of one engine is a duplicate of the rest. 

Feed-pipes.—To be of copper 7; in. thick. They must all be 
drawn pipe, and must all be so pertectly uniform in length and set, 
je any pipe may fit its respective place on either engine equally 
well. 

All the clacks, and other parts shown by the drawings, to be so 
perfectly aliks as to permit of changing in any manner without 
difficulty or inconvenience. Care must be taken that the pipes are 
so set that the flanges of all joints come fairly to their places, with- 
out any spring upon the pipes. 

Steam-pipes.—There are two steam-pipes, and they are in the 
smoke-box. They are to be made of copper plate, No. 6 wire gauge 
thick, and hard soldered together on the inside. The flanges are to 
have scraped surfaces, and nothing more than a little red lead, put 
on with a brush, will be allowed on the joints. 

Exhaust-pipes.—To be of copper, No. 8 wire gauge, made in all 
respects the same as steam-pipes. The breach-pipe to be of cast-iron. 

Cleading.—The boiler and tire-box, for as much of them as is 
shown in the drawing, are to be covered with two coats of felt, and 
with well-seasoned and dry pine, in strips of not more than 2} in. 
in width, by about 3 in. thick, tongued into each other by hoop-iron 
$ in. wide, and the whole well and neatly covered by charcoal sheet- 
iron, No. 18 wire gauge, and well secured by iron bands as shown 
in the drawing. 


Couplinys.— Drag-chain and coupling-chains between engine and | 


tender to be made of the best Low Moor or Bowling iron. 

Buffers.—I\ndia-rubber buffer-springs and cases, as per drawing. 

Buffer-beam.—To be of well-seasoned oak. 

Bolts and Nuts.—These must be all strictly to drawings and 
gauges, and must be to “* Whitworth’s” standard threads. 

General Fittings.—All the working parts to be furnished with 
perfect means of lubricating, as per drawings or patterns. 

The cylinder covers to be furnished with grease-cocks, and the 
cylinders with cocks. Oil-boxes will be formed on the eccentric 
straps. The pumps to be furnished with pet-cocks and gear, the 
handles of which must be easily accessible from the foot-plate. The 
glass water-gauge must be so placed that the lowest visible part of 
the glass is 3 in. above the highest part of the crown of the inside 
fire-box. A sand-box and pipe must be placed on either side of 
each engine. 

There must be a small chain secured to the fire-door for the 
purpose of opening and shutting it. Lamp-holders to pattern, to 
be fixed at the front end of the engine, and the sides of the 
hand-rail plate as shown. Copper pipes must be fixed to the fire- 
box casing for carrying away the waste water from the gauge and 
scum-cocks. The covers of the dome and man-hole to be made of 
charcoal sheet-iron. 

Painting.—The boiler and fire-box casing to have two coats of 
thick red lead, previously to being cleaded with wood, which must 
have one coat of lead colour before the iron covering plates are put 
on; then the cleading upon both boiler and fire-box, the frames, 
splashers, hand-railing, wheels, and all necessary parts of the engine 
to have two good coats of lead colour, no filling up of any kind being 
required. 

vols.—Each engine must come provided with a complete set of 
screw-keys, one large and one nal monkey wrench, one heavy and 
one hand hammer, one lead and one copper hammer, and all the 
necessary fire-irons, six chisels, one head and gauge lamp, and one 
large size “ England's” traversing screw-jack. 

General Stipulations —The materials and workmanship must be 
all of the best description, and the various parts applied in the best 
manner ; and no advantage whatever is to be taken of omission of 
details in the drawings, or in the specification, as a full explanation, 
and complete detail drawing, will be given to the manufacturer 
for any part of the work not sufficiently shown or understood ; 
but the whole to be completed in every respect required, and to the 
entire satisfaction of the undersigned, or of any person who shall be 
appointed by him to inspect the engines during the progress of their 
manufacture. 

Great care must be taken that the axles are precisely of the 
dimensions required in the drawing, so that they may be exact 
models of each other. All the working parts of the machinery to 
be well case-hardened; to ensure this, they must be in the furnace 
at least forty-eight hours. 

The engine will be required to run 1,000 miles consecutively, 
without showing any signs of defects, either in the material or 
workmanship, when it will be taken over from the contractor. 

To be delivered on the railway at any station of the Eastern 
Counties Railway, free of charge for carriage. 








! 








CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
Thursday, May 3rd, 1860. 
A. F. Yarrow, Vice-President, in the Chair. 


ABSTRACT OF A PAPER ON STEAM: ITS NATURE AND 
PROPERTIES, 


Read by Mr. G. W. MacGrorce. 


THE author said he was aware that the subject which he had chosen 
for that evening's discussion was one of great difficulty, and one 
which, for its proper elucidation, would require a much greater 
amount of practical and experimental knowledge than he could even 
pretend to possess; nevertheless, he would endeavour to bring before 
them the nature and properties of steam in its elementary form, 
deduced from the experimental researches of the most eminent 
philosophers of the preceding and present generations. 

After detining steam as pure water combined with heat, the author 
proposed treating his subject under the following heads:—I1st. The 
generation of steam; 2nd, specific heat; 3rd, Jatent heat; 4th, 
expansive and elastic forces of steam ; 5:h, ita mechanical etlects ; 
6th, condensation of steam; 7th, surcharged or superheated steam. 
Under the head of the generation of steam it was shown that steam 
under the atmospheric pressure expanded into about 1,700 times the 
space occupied by its constituent water, and that this proportion 
varied as the pressure under which the steam was generated, increus- 
ing the density of the vapour in a direct proportion. This, the 
author mentioned, was not strictly the case. If, for instance, the 
pressure was doubled, its temperature being slightly augmented, an 
increase of volume due to such increase of temperature would cause 
the steam to be a trifle less than double the original density. The 
author now passed to a consideration of heat. There are two theories 
as to what heat actually is, In one it is regarded as a material sub- 
stance, and in the other it is looked upon as a quality of matter. He 
next showed how ditlerent bodies required different quantities of heat 
to elevate them to the same temperature; this he exemonlitied in the 
case of steam, which absorbed during its vaporisation a prodigious 

uantity of heat, which was not indicated by the thermometer. 
This latent temperature, which was first discovered by Dr. black, 
was entered into at some length; the author giving some of the 
means by which that eminent philosopher estimated the quantity of 
heat rendered latent, and quoted the results of more recent experi- 
ments on the same subject. 

The average of these, viz., 1,000 deg., was shown to be about 
the latent heat of steam raised from water at the temperature of 
212 deg. 

The author then showed the principal effects of increase and 
diminution of pressure on the surface of the liquid, both with regard 
to the variation in the boiling temperature and the changes in the 
relative quantities of the latent and sensible heats. The sum of the 
two latter remaining the same, it followed that equal weights of 
high and low-pressure steam were raised by the same consumption 
of fuel. 

After some further remarks on the temperatures and ery of 
steam, the author proceeded to a consideration of its elastic force, 
showing, in the first place, that the elastic force was always equal to 
the pressure under which the steam was generated; and, in the 
second place, that it increased in a greater ratio than the tempera- 
ture. The mechanical effect produced by the conversion of water 
into steam was shown to be, in round numbers, about 1 ton raised 
1 ft., and the mechanical effect produced by the re-conversion of 
steam into water was also pointed out. Under the head of “ Sur- 
charged or Superheated Steam,” the author remarked that, by 
applying heat directly to the steam, its volume was augmented 
ato of the whole amount for every degree of heat added. But 
the advantages of superheating, as a source of economy in the 
engine, was no doubt (as the author re from Mr. Penn's paper 
read before the Institute of Mechanical Engineers) due to the pre- 
vention of condensation in the cylinders, owing to the alternate 
contact with the low temperature of the condenser; and — 
heating the steam to the amount ef which it is robbed by the cooling 
of the cylinder ensured dry steam acting with its greatest effect 
throughout the stroke. his, together with the increase in the 
volume of steam owing to the evaporation of the minute particles of 
water always contained in steam of ordinary temperatures, the 
author believed to be the main advantages of superheating. He did 
not believe the expedient to be merely a makeshift for detects in the 
boiler; but the advent of steam of a higher pressure and temperature 
(of 300 deg. or 400 deg.) would of course affect its economic appli- 
cation. Mr. Wethered’s system of combined steam was noticed, 
and the economy supposed to be effected by the combination was 
pointed out, In conclusion, the author remarked that the experi- 
ments of Mr. W. Fairbairn and Mr. Tate, from the careful and inge- 
nious way in which they seemed to be conducted, would no doubt 
add much to our knowledge of the laws of steam, and would prove 
a most valuable contribution to science. 

Discussion.—The principal points touched upon in the discussion 
were :—‘The variation, at ditlerent temperatures, of the sum of the 
latent and sensible heats; benetits derivable from superheating 
steam; and other points of minor interest. 





SCOTTISH MATTERS. 


Ir is stated that a contractor on the Fortmartine and Buchan Rail- 
way has recently employed women as navvies. 

‘The last weekly return of the shipments of pig-iron from Scottish 
ports exhibits an increase on the return for the corresponding week 
of 1849. Tais circumstance will be regarded with much satisfaction, 
as shipments have for the last three months shown considerable 
depression :— 














Foreign. Coast wise, Total, Same week 
last year, 

Ports. Tons Tons. Tons. ‘buns. 
Glasgow .. »~ SB os 2,724 oo 3,050 .. 45267 
Port-D indas oe — 20 oe 2 .. 255 
Greenock .. oe oe None. ee oe 58 
Port-Glasgow .. ee None. oe ee _- 
Bowling .. oe 175. 871 - 646. 175 
Ardrossan. . os 320... 4,230 «» 4,550 .. 4,833 
Troon oe ee — 863 ee 863 (ww 250 
Ayr.. ee oe — 1,103 + 1,108 .. 40 
Irvine ee ee — 224 ee om (Ct. _ 
Grangemouth .. 1,010 .. 430 «- lao .. 1,612 
Leith ee ee . No return. .. -_ 572 
Burntisland ee +» Noreturn. .. _- 
Alloa (south) ee — ., 60 oe 60 .. _ 
Alloa(north) oe — 130 oe 130 .. 205 
Bo'ness .. oe 7B oe 320 ee 308 .. 430 
Morrisonshaven .. +» No return. .. oe 66 
Total +. 2,798 10,475 13,273 13,123 


Scottish railway traffic has from the commencement of the year 
exhibited a satisfactory increase. Last week the advance averaged 
rather more than £3 per mile, and it has for some time exceeded £2 
per mile per week. The receipts now average from £40 to £45 per 
mile per week. 





DRAINAGE OF THE MARSHES OF THE GIRONDE.—These marshes, 
which have driven to despair so many great statesmen of France by 
their barren and unhealthy nature, are situated near Lacanau. | hey 
are not less than 15,000 hectares in extent—and this vast unproduc- 
tive territory, breeding fever and pestilence, has been left undrained 
through every dynasty of kings, through every generation of the 

eople—while the great waters of Versailles rose in grandeur, and 
Marly was embellished with flowing fountains fed at such tremendous 
expense to the nation that the Minister of Finance dared not bring 
forward the item in his budget. This fearful wilderness is destined 
ere long to become one of the most fruitful districts of the south. 
The Paladian fever, known only to these regions, will be made to dis- 
appear, and the oak and pine be made to take the place of the osier 
and the broom. 
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Tue illustration represents one of the heavy Engerth engines made | 
by Messrs. Schneider and Co., of Creusot, for the Northern Railway | 
of France. These engines are believed to be the heaviest in use 
upon the narrow gauge, and, considered as tank engines, which they 
really are, they are much the heaviest in use on any gauge. ‘They | 
have been extensively employed for the last three or four years 
upon the Northern, Eastern, and other French lines, as well as on 
various railways in Austria and Germany. On the Vienna and 
Trieste line they are employed for working the heavy Soemmering 
incline, but on the Northern Kailway of France they are employed 
to work the through coal traflic over moderate gradients, hardly 
anywhere so steep as 1 in 100. M. Engerth’s plans originally com- | 
prised an arrangement whereby the wheels of the tender were | 
coupled, by chain-gearing, with those of the engine, but this feature | 
has been dropped in the engines used in France. The tender, as will | 
be seen, is made to carry a considerable part of the weight of the 
engine, the framing of the tender extending along the fire-box, | 
which it partially supports, and coupling to the engine-frame | 
through a joint under the middle of the boiler. The tender is thus 
allowed to accommodate itself, independently of the engine, to the | 
curves of the line, just as would an ordinary tender, freely sliding 
surfaces being employed where the weight of the engine is thrown 
upon the tender. The general arrangement of the working parts of 
the engine is sufficiently shown in the illustration. 

In a circular issued by the makers of these engines, their dimen- 
sions and weight are given (in French measures, which we have 
rendered into English) as follows :— 


EVAPORATING APPARATUS, 


4 ft. 8} in. 


Length of grate... ...  .. 
4 ft. 5 in. | 


ce ab eee 

oe cal bua a a a mrs eS 
Height of first row of tubes above grate... ... ... 2 ft. Gin. 
do. of roof of fire-box do. do. ... 5 ft. 53 in. 


Number of tubes... w. we oee sca ce, oom | 
Length of do. between tube-plates =... w.. ee 16 ft. 44 in. 


2 in. 
2:2 in. 
. 2,219} sq. ft. 
2,018 sq. ft. 


Inside diameter of tubes... ... 
OMe 5 nf Gi ccs 
Surface of tubes (external) ... 
(internal) ... 


” 

pe a i eos Ss 
Total heating surface... ... eve ove one See OG. ft | 
Internal diameter of boiler ooo cee coe wee 64 Ht. 1 in. 


16 ft. 4 in. 
5 ft. 33 in. 
oe 5 ft. 2 in. 
-. 6 ft. 5} in. 
of 
- 171} cubic ft. 
- 724 cubic ft. 
-- 244 cubic ft. 
--- 8 atmospheres 
ae 17} in. 
5 ft. 1U in, 
13 ft. Thi 
» 


Length of do. vrel_e¥e 
Extreme length of fire-box 
- width of do. — ae 
Height of centre of boiler above rail... 
Water space in boiler with water 4 i 
tire-box ae 
Steam space in do. do. 
Total contents of boiler... 0... ce eee eee eee 
Government stamp on boiler... 20.0... 6. eee 
Inside diameter aakeue ee ee ee 
Height of chimney above smoke-box ... ...0 . oe 
Height of do. from rails ... 





Diameter of plunger of pump... we cee cae wee 24 in. 
Stroke of do. do. (same as piston) oe 2 ft. 2 in. 
Inside diameter of feed-pipe ... ... on 23 in. 


DISTRIBUTION OF STEAM, 

Section of greatest opening of regulator... 0... ... 
Inside diameter of steam-pipe dees, taami,.cdatila. tale eons 
” ” of branch steam-pipe to each cylinder 
Section of blast-pipe eh de loth shee. Siew ea 
Section of greatest opening of blast-pipe orifice 
Section of least do. do. “ae 
Distance from centre to centre of 

measured across engine : 


26°64 sq. in. 
5:7 in. 
“33 in. 
26} sq. in. 
- 27 sq. in. 
6 Sq. in. 


— 


valve-spindles, 
ves 6s ove Cee Se, 


Angle of advance of eccentrics 0... . 22 deg. 30 m. 
Lead on steam side of slide-valve ais. eae cone ‘in. 
Inside lap on each end of valve ee ee din. 
Outside lap, each end of valve... cee eee 1,4; in. 
Maximum admission i es 79 per cent. of stroke. 
Minimum do. 10 per cent. of stroke. 
Radius of eccentrics .. 23 in. 
Travel of valve ... ... ... 54 in. 
Length of induction port 13} in. 
Width of ME Ging? vee. 66h “Glu, “Rae. “Shi use ous 1j in. 
Length of eduction port ...0 0... 0. ss. cee eee eee 13¢in. | 
Width of do. ae 333 in. | 
Length of slide-valve =... .. cee cue nue oe 114 in, 
Width of do. 16}in. | 


Distance from centre to centre of cylinders 
Diameter of cylinders... ... a 
‘Total inside length of cylinders 

Stroke of piston 


6 ft. & 
19 


2 ft. 8 in, 
2 ft. 2 in. 


Clearance at each end of cylinder 2 bes. ees “4 in. 
Length of connecting-rod wu. cee ee nee nee 7 ft. 10} in, 
Diameter of main crank-pin ... 0.0.0... see eee oe 5 in. 
Width of bearing of do. , 5} in. 


Width apart of front coupling-rods centre to centre 
across engine ide. eon 5 ft. 9} in. 


* middle do. Gh sco 5 ft. 103 in, 
ss back 0. Oh as. ww CR ER 
Diameter of pins in driving-wheels, for coupling front 
AOE sca ave se eck Gn Ses 008 54 in. 
UPOEPOUNME OR GD, nee cco tee ts, tee tne 8Y, in. 
Diameter of pins in the front and back wheels... ... af in. 


| Number of 


bearing ca eck ae. Oe s . 4ft. 35% in. 
NE au, ies wh en. ies, “wees 00h, oe 3% in. 
IO al “dip? kes? ede tak “She seek. ee ee 7; in. 
Lo aa a a eee 17 
Length of spring for supporting tender-frame at joint 
under boiler... wu. eee a) ie ae ten SE 


| Number 


CH GOODS 


SYSTEME ENGERTH,. 


2-9 in. 


Width of journal of do. do. ila eis 
in wheels next forward of driving- 


wheels ee eee a ae ee 35%, in. 
Diameter of main crank-pin, where fitted into wheel 5} in. 
Diameter of coupling-pins, where titted into the front 
and back wheels ee ee ee 3,°, in. 
FYRAMING AND SUPPORTS. 
4 ft. 14 in. 





Width from centre to centre of frames see Sei 
Height of framing oes 
Thickness of frame-plates ... 0... ... 
Diameter of the eight-coupled wheels ... 
Wheel base of engine... ... 
From driving-axle to hind axle... 0... wee eee eee 
tonext axlein front ... ... 

front axle ae Gal eal eee Se Ge 


4 ft. 17 in. 
1,4, in. 
4 ft. 1j in. 
. 13 ft. 
4 ft. 5} in. 
4 ft. 34 in. 
8 ft. 6} in. 


” 


” 
Diameter of driving axle... éeo 74 in. 
” front and back axles ove 65% in. 
. driving-axle journals ... ... ... 74 in. 
» journals of front and back axles 614 in. 
Length of journals of all axles under the engine... 94 in. 
Diameter of boss of driving-axle ... ... 0... 9 in. 
ao other axles caer dae ca - 74 in. 
Length of boss of driving-axles ... 0... 0 ese ee eee 7} in. 


” cs rag, cl OO ae 642 in. 
Length of springs of front wheels, centre to centre of 
i er ree 


suspension oy ae 0 1 
Width of spring plates 2... 0. 0. cee ove ees 3% In. 
Thickness of _,, ee ae } in. 

15 


” 
Length of the springs, 
and middle axles, centre to 


common to both the driving 
centre of points of 


a9 3 
3; in. 


Width of plates... 
in. 


Thickness ,, ... 4 
i s 12 
TENDER. 
... 2964 cubic ft. 
» 1765 cubie ft. 
5 ft. 8} in. 


Capacity of water space ... 
- coke - a ee ae ae 
Width from centre to centre of framing, across tender 





Depth of framing bars... ... a ae ae 94 in. 
Thickness of _,, ie Ce ae 1 in. | 


Dameter OF Wheels 4... 22. occ. ove. eve 
Distance between axles ... 0... 11. cee see eee 
from front wheels of tender to back wheels 
engine ee 46 ese ove coe eee 
Total wheel-base, engine and tender ... ... 
Diameter of tender-axles, at middle... ... 0... ae 


of 
ove 10H. 
oe 28 ft. 7 in. | 
54 in. | 


5 ft. 7 in. | 
” | 











a Ca wie 54 in. 
OUNCE SOURED onc, ks, ces <8 sees. 000 <n 9 in. 
Diameter of boss of axles... a ee 644 in. 
Length os tek Gikape <sds iene “vane niles jane ald 6°3 in. 
Length of springs between points of suspension... ... 3 ft. 33 in. | 
be ee ee aa aaa 3; in. | 
Thickness of —_,, soe ete one Son 90. one + in. 

| Number of » eee ee one cee ee nee one 12 | 
WEIGHTS, 
Empty. LOADED. | 
Tons ewt, Ib. Tons ewt, Ib. | 
On front wheels ofengine.. .. ..  .. 10 6 80 10 7 78) 
Un second pair of ,, eo ee oe 713 @ . 9 12 105} 
On driving wheels od a ee 2 OE 9 14 101 
On back * ” ee ee 8 3 45 10 17) 82} 
Total weight of engine... .. .. .. 34 5 12 .. 40 13 
On front wheels of tender... .. .. « « 5 8 31 .. 10 4 8 
On back Pa “a <0 ae oe os sSnBn. ll 2 &6i 
Total weight of tender .. .. .. .. ll O 55 3 Ft @ 
Total weight of engine andtender .. 45 5 67 62 uo 8&8 


LAW INTELLIGENCE. 
COURT OF QUEEN’S BENCH, Wesrminster, May 9. 
(Sittings in Banco, after Term, before Lord Chief Justice COCKBURN 
and Justices Crompron, H1ILt, and BLACKBURN.) 


HARWOOD AND OTHERS v. THE GREAT NORTHERN RAILWAY 
COMPANY. 


Tuis was an action in which the plaintifis sought to recover 


| damages for the infringement of a patent granted to Mr. Charles 


Heard Wild, on the 16th of March, 1853, for “improvements in 
fishes and fish-joints for connecting the rails of railways.” It 
appeared from the specification that in securing the joints of rails it | 
had been found advantageous to attach pieces of iron to each side of | 
the rail, by means of belts and nuts, and such pieces of iron were 
commonly called “ fishes.”” Chairs had been constructed on a similar 
principle to support one side of the rail, while a fish was applied at 
the other side, and secured to the chair by bolts and nuts. The | 
patentee described his invention as consis’ 


g in forming & recess 


or groove in one or both sides of each fish, s0 as to reduce | 


| are of the best q 


LOCOMOTIVE. 


—— — — =< — aad 
the quantity of metal at that part, and to be adapted to receive 
the square heads of the bolts, which are thus prevented from 
turning round. He also stated, as an advantage of his inven- 
tion, that the groove renders the fish lighter for equal strength, 
or stronger for equal weight of metal, than a fish which is 
made of equal thickness throughout, and summed up his claim 
in these words: —‘ The constructing fishes for connecting the 
rails of railways with a groove adapted for receiving the heads of the 
bolts or rivets employed for securing such fishes, and the application 
of such fishes for connecting the rails of railways in manner herein- 
before described.” The action has been already twice tried—on the 
first occasion before Lord Campbell, when the defendants obtained a 
verdict; and on the second occasion before Lord Chief Justice 
Cockburn, when, upon the finding of the jury, his lordship directed 
the verdict to be entered for the plaintiffs, but gave the defendants 
leave to move. Subsequently a rule was granted by this Court to 
show cause why the verdict should not be set aside and entered for 
the defendants, pursuant to leave reserved at the trial, upon the 
ground of the invention not being the subject of a patent, by reason 
of the previous use of grooved iron in timber bridges (other than the 
Hackney bridge) for the double purpose of obtaining increased 
strength for the same weight of metal and preventing the bolt- 
heads turning round; or why a new trial should not be granted 
upon the ground of misdirection by the Lord Chief Justice with 
respect to the application and use of the grooved iron in the 
Hackney bridge. 

Mr. Knowles, Q.C., Mr. Grove, Q C., Mr. Hindmarsh, and 
Mr. Webster now appeared for the plaintifis to show cause against 
the rule; and Mr. Bovill, Q.C., Mr. C. Pollock, and Mr. Horace 
Lloyd for the defendants. 

The argument occupied the whole day, and in the result, 


The Court discharged the rule, upon the ground that, although 
grooves had previously been in use for the purpose of strength and 
preventing the heads of bolts from turning round, there was inven- 
tion in their application to the construction of ‘fishes ” for con- 
necting the rails of railways. The Court also thought there had 
not been any misdirection, for although it was true that Mr. Brunel, 
in the construction of the Hackney bridge, ‘had used a channelled 
iron which acted as a “ fish,” it was clear that he had not used it 
with that intent; nor, indeed, was he aware that it acted in that 
way, and it was therefore no misdirection when the Lord Chief 
Justice told the jury that the use of a channelled iron as a “fish” 
in the Hackney bridge, under those circumstances, would not 
invalidate the patent. 

The question in dispute in this action is of great interest in the 
railway world. It is understood the plaintiffs represent the Per- 
manent Way Company, and as they have now obtained the final 


| judgment of this Court in their favour, there can be little doubt 


that the defendants, who, with all the other railway companies, are 
deeply interested in the result, will carry the case by appeal to the 
Exchequer Chamber.—Judgment for the plaintitts. 


RaILways AND CANALS.—The Government intend to renew an 


| Act, passed in 1858, restraining railway companies from leasing 
} canals. 


This is as it should be. 
Stream EnGinges on Common Roapvs.—The following deputation 


| waited on Sir George C. Lewis at the Home-oflice on Monday, on 


the subject of regulating the turnpike-tolls for steam carriages on 
yublic roads:—Mr. W. B. Wrightson, M.P., Mr. Thomas Bazley, 
1.P., Mr. W. J. Garnett, M.P., Mr. T. W. Evans, M.P., Mr. James 
Caird, M.P., Hon. Dudley F. Fortescue, M.P., Mr. G. 8S. Beecroft, 
M.P., Colonel Sykes, M.P., Hon. T. E. Headlam, M.P., Mr. William 
M‘Adam (Bath), Mr. John Gibson (Manchester), Mr. Francis 
Hamilton, Mr. Gouldsworthy Gurney, and Mr. Frederick H. 
Hemming. 

THe Mareniar or Parer —Dr. R. H. Collyer, in a communica- 
tion to the“ Journal of the Society of Arts,” explains his method of 
converting material into paper. No pressure is required in the 
apparatus where the materials are treated. The steam is generated 
in a separate boiler under a pressure of 30 Ib. to 40 Ib. only. It 
there, by a suitable apparatus, is superheated and conveyed to the 
materials, The sagliedion of 400 deg. of heat to the alkaline 
saturated material will cause the silica to be removed in an incredibly 
short space of time. His great principle is that the moment the 
silica is removed from straw and other raw substances, they will 


| produce equally as good, and no doubt a much stronger paper, than 


tags. He does not think that the increased use of straw the 
manufacture would to any extent enhance the price of that 
article. ‘The mills will, of course, require to be adapted to the use 
and treatment of this raw material. The machinery of all other 
branches has been made to undergo such changes by improvements 
in the mode of manufacture, and, in thirty years, the machinery and 
appliances of the cotton-mills has undergone a complete revolution 
from the same cause. The paper-maker must follow in the same 
wake. Under his system Dr. Collyer believes that“ megass or the 
refuse of the sugar-cane, as well as straw, would be available; and 
the quantity of it to be had is enormous. Out of these materials a 
paper would be made of great strength and durability. The only 
use of this suger-cane refuse is the application of the ashes to the 
fertilising of the soil for the ensuing crop. Its only value in this 
respect lies in the potass, which can be supplied to the — 
rowers pure from this country in return for their cane refuse. “ 
Collyer has some specimens of paper made from the megass whi 
uality, of much greater strength than the papers 


now made for writing or printing purposes. 
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TO CORRESPONDENTS 


*,* We must request such of our as may desire to be referred to 
makers of machinery, apparatus, d&c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 

uerist, are in most cases merely advertisements, which, we are sure our 
a will agree with us, should be excluded as much as possible from this 
umn. 

Exxata.—/n a paragraph, in the last number of Tak ENGINEER, mention- 
ing the erection of a new clock, with steel bells, in Stainland Church, for 
“* Bonly and Co.” read “ Bailey and Co.” In a paragraph among our 
“* Notes and Memoranda” of last week, relative to the strength of beams, for 
“ Professor Barton” read “* Professor Barlow.” 

J.W. D.— We can only recommend you to advertise. 

M. A. S.— We have no knowledge of the Anglo-Californian Gold Blining Com- 


pany. 

W. J.—(Liverpool).—The letter appears to have been intended for our adver- 
tising columns. 

T.—We think that much simpler plans of railway brakes are already in 
use, and these plans accomplish all you propose. 

J. M.—(Mauritius).— Messrs. Sharp, Stewart, and Co., of Manchester, ave 
the agents of the patentee, and ave the manufacturers of the apparatus. 

A Workiva Man.—(Tiverton).—There are no works treating exclusively of 
such subjects. The pressure which a cylindrical boiler will bear may be 
approximately calculated as follows :—The pressure tending to burst the 
boiler is «xerted on an area equal to the length of the boiler multiplied by its 
diameter (not by its circumference, as some insist). Thus the strength of the 
iron for 1 in. in length of the boiler is found by multiplying 1 in, into twice 
the thickness of the iron, this product by 50,000 for the average strength of 
iron in lb. per square inch ; and deduct, say, 7-16ths of the strength so 
obtained for the loss of strength by rivetting. The remainder will be the 
actual strength of the iron boiler for 1 in. ef its length, and by dividing this 
by the diameter of the boiler in inches, you will have the bursting pressure in 
lb. per squareinch. To jind the power of an engine, multiply the area of 
the piston in square inches by the average pressure of the steam per square 
inch throughout the stroke. Multiply this by twice the length of stroke in 
Jeet, and again multiply the product by the number of revolutions per minute. 
Divide the final product by 33,000, and take 7-10ths of the quotient for the 
effective horses’ power. -_ 

RATING OF MACHINERY. 
(To the Editor of The Bngineer.' 

Sim,—Although not a lawyer, yet I think I can answer a correspondent’s 

question. Lumley, who is one of the first authorities on parochial assess- 

ments, distinctly states that the motive power should always be rated ; hence, 

whether this be a water-wheel or a steam engine, or any number of them, 

each should be rated. Gorge Bower. 
St. Neots, May 8th, 1860. 


PINEL’S MAGNETIC WATER-GAUGE. 
(To the Editor of The Engineer.) 





Sie,—If the description of this instrument, as given in your report of the | 


meeting of the Institution of Mechanical Engineers be correct, I cannot see 
the slightest difference between it and the magnetic water-gauge, as patented 
by Mr. Sydney Smith, of Nottingham, and manufactured by him for several 
years past. I have one of them now before me, and it agrees with the 
description there given. As many hundreds, if not thousands, of these are 
distributed over the midland counties, I am surprised that the likeness did 
not strike the Birmingham engineers. FREDERICK CHURTON. 

Southampton, May 9th, 186u, 

MEETINGS NEXT WEEK. 

Institution oF Civ, Enarnerrs.—Tuesday, May 15th, at 8 p.m.: Dis- 
cussion ‘‘On Indian Railways,” and, if time permits, ‘‘ On Breakwaters, 
Part II.,” by Mr. M. Scott, M.I.C.E. 

Civit aNpD Mecuayicat EnGriverrs’ Socirty.—Poultry Chapel School- 
room, Chapel-place, Poultry, Thursday, May 17th, at 7.30 pm.: “ On 
Switches and Crossings,” by Mr, W. Rutt, 








THE ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it cun, ¥ preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), lis. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If Rcprec be taken, an extra charge of two shillings and sixpence per annum 
made, 

Advertisements cannot be guaranteed insertion wnless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 


Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr, BERNARD LuxTON; all other letters and 
ge ms to be addressed to the Editor of THR ENGINEBR, 163, Strand, 

7C, on. 
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MARINE ENGINES FOR THE NAVY. 
THE argument steadily employed by the Admiralty in 
explanation of their award of engine contacts to two or 
three firms, has been that—the best makers having been 
ascertained—it was for the interest of the public service to 
employ them to the exclusion of all others. Nothing, 
apparently, could be more commendable than such a pre- 
ference. Whether the makers, thus patronised as the best, 
are, however, really the best, is an important, although a 
very delicate question. Unless they are, there is not only 
no reason why they should, but there are many reasons 
why they should not, receive such wholesale favour from 
Government. Unless there are certain proofs that the 
makers employed produce better work than any others 
in the trade, it is probable that the maker whose work is 
really the best of all is overlooked, thus depriving the 
country of the benefits of his skill, besides unjustly 
denying him the position, in his trade, which a 
selection of his machinery for the public service 
would necessarily imply. Unless, also, certain makers 
are demonstrably more skilful, and better able to exe- 
cute Government orders, than any other makers, the 
interest of the public would be advanced by distributing 
its orders as far as possible among all first-class makers, 
and thereby securing the emalation of all. We will not 
say that all the engines required for vessels in the navy 
might not be economically and successfully made in the 
Royal dockyards. Boilers are already made there, and the 
officials declare that not only are they made at less cost 
then when given out to contract, but they last one or two 
years longer than contract-made boilers. We are some- 
what doubtful on both these points, but, for the pur of 
argument, we are willing to admit that not only ships and 
boilers but engines also might be made, if not to advantage, 
at all events without any material disadvantage in almost 
any of the Government dockyards. If Government does 
not, however, take up the business of engine making, we 
are tolerably certain that it would be more advantageous, 
and more just also, to distribute the engine contracts among 
the principal first-class makers, instead of confining 
m, as now, to two or three. If those who now enjo 
the patronage of the Admiralty are, as is thus implied, 
really the best makers of marine engines, it is certain that 
steamship companies would not be long in discovering the 








fact. As it is, they go elsewhere, and it is very certain 


that, when it comes to a'simpie question of balancing the 
merits of different makers, commercial bodies have as acute 
perceptions as Government officials. There is not a large 
steamship company in existence to whom first-class work 
in their machinery is not as important as it is to the richest 
Government. It might be said that the firms employed by 
Government are we | occupied with Admiralty contracts, 
and that, therefore, they have no necessity for taking other 
work, The firms in question have not, however, announced 
their independence in this respect, and it is not im- 
probable that a good contract for a new fleet of mail- 
steamers would be as acceptable at Greenwich or Lambeth 
as at’ Liverpool, Glasgow, Greenock, or Dumbarton. The 
Surveyor of the Navy has, indeed, expressed the 
somewhat singular opinion that it was for the interest 
of Government to occupy the entire resources of 
the best makers of engines, so as to prevent their being 
— by foreign Governments, who might at some 
time me our enemies. It would naturally suggest 
itself that any engineering establishment, however exclu- 
sive in its skill, would naturally be enlarged just in pro- 
portion to the amount of work offering, and if Govern- 
ment should determine and declare its determination to 
employ the full — of any given works, it would be 
nothing surprising if they were finally found to employ 
20,000 or even 50,000 men. In his explanations to the 
members of a Parliamentary Committee, Mr. Humphreys 
once threw some light on the real position of engine con- 
structors working for Government. He said, what might 
be perfectly true, that he got more profit from engines 
supplied to the mercantile navy than from those supplied 
to the Government. “ But,” added Mr. Humphreys, “ an 
English Government contract is advantageous, by bring- 
ing in foreign orders.” English Government contracts, 
therefore, have an effect the very opposite of what the 


| Surveyor of the Navy would lead us to suppose they ought 
| to have. 


Where engines have been put into commercial steam- 
ships by the builders who now enjoy so much of the 
patronage of the Government, these engines have, in many 
cases, broken down repeatedly, and some which we can 
recall to mind have been almost completely rebuilt. Not- 
withstanding the undoubted excellence of their workman- 
ship, these engines were generally too lightly propor- 
tioned. They have fared hardly better, in some cases, in 
the Government vessels; but with these the engine-maker 
stands in a_ different position than with respect to a 
commercial’ company. ‘The commercial companies find, 
net only that they can obtain as good, if not better, engines 
in the north than on the Thames, but at from £10 to £15 
per horse-power cheaper. Iron in the north is‘certainly not 
dearer than in London, whilst wages are hardly four-fifths 
of what are paid here, and coal costs but about one-half as 
much as here. Here alone is a fact of no contemptible im- 
portance to the public. If the Peninsular and Oriental 
Company, the West India Royal Mail Company, and 
Messrs. Burns and Mc Iver (the Cunard Company), find 
their account in going to Glasgow for engines, is it not 

robable that Government would enjoy an equal advantage 
in sending there for similar machinery ? 

{t is not likely that the real grounds upon which the 
Government engine contracts are awarded will be allowed 
to transpire. We do not pretend to deny the experience 
and ability of the great firms who now enjoy these 
contracts, but we do not believe there is any reason for 
supposing that other firms do not possess equal experience 
and ability. In that case, and with certain very positive 
advantages enjoyed by firms in the north, we believe the 
interests of the public would be served even better by a 
more general distribution of Government orders. 


ENGLISH MACHINERY AND MANUFACTURES ABROAD. 
WE have relied constantly, during the last fifty years, upon 
the cheapness and skill of our labour, and upon the abun- 
dance of our iron and coal, to maintain the supremacy of 
British manufactures in all the markets of the world. We 
had brought out, too, in such rapid succession the greatest 
inventions of modern times—the steam-engine, the rolling- 
mill, the spinning machine, the power-loom, gas lighting, 
steamboats, the power printing-press, the paper-making 
machine, railways, the planing-machine, electric tele- 
graph, &c,,—that it did not appear possible that other 
nations would ever be able to compete with us, even in the 
application and working of our machinery, and in this con- 
viction we believed ourselves to hold a monopoly of in- 
dustrial enterprise in all parts of the earth. No really 
great invention, however, affecting the means of production 
or communication, has been brought into complete and 
successful adoption, since the invention of the electric tele- 
graph. And within the last twenty years, whilst 
we have been refining upon our already acquired ma- 
chinery, and enlarging the sphere of its application, 
foreign nations—in some cases the most despotic in 
their character — have eagerly availed themselves of all 
our best machinery, and have trained their workmen 
to its use. Many of these nations are now no longer de- 
pendent upon us for the great manufactured staples of iron 
and cottons, and a conslinaliie number now make nearly 
all of their machinery, hardware, and other articles for 
which English workshops and manufactories enjoyed, at 
one time, an exclusive reputation. We published, last 
week, a letter from a St. Petersburg firm, in which letter 
some striking facts bearing upon our commercial and 
manufacturing policy were disclosed. It appears not only 
that in the heavier items of railway iron and locomotive 
engines the Continental manufacturers are able to underbid 
us by from 10 to 25 per cent., but that, in many 
miuor branches also of manufacture, they are taking the 
trade completely into their own hands. This they do, 
partly by producing the same article for less money than 
our manufacturers will accept, and for the rest by sub- 
mitting to certain stipulations which Englishmen choose to 
reject. In some instances these conditions were such as 
our manufacturers were afterwards glad to t, and, but 
for the inflexible character of our commercial habits, such 


as we might have unhesitatingly accepted at the first. 








We have had trouble, before now, it is true, in making 


collections upon the Continent, and have been taught, 
therefore, by experience to keep a sharp lookout in driving 
our bargains in countries which may, at any time, be over- 
whelmed by internal or external war. hatever course 
we may choose to adopt, it is certain, however, that few of 
the Continental nations are greatly behind us in skill or 
in the physical appliances necessary for extensive and 
prosperous manufactures. France is quite independent of 
our skilled labour, and the French masters, indeed, will not, 
on principle, employ Englishmen. In a letter which we 
lately published, a young journeyman machinist detailed 
his experience in seeking a job in France. At no place 
could he dispose of his services, and after a tedious, costly, 
and unsuccessful attempt he was obliged to return home, 
In the French engine-shops—including nearly all those, 
probably, where he applied, the wages of a fitter are from 
34 to 4 francs only per diem. At the same time these shops 
are provided with tools hardly inferior to those of Man- 
chester or Leeds make. Every appliance which is found 
to promote economy in English workshops is quickly 
adopted in France, and if a;French workman does not 
strike so heavy a blow, he is hardly inferior in profitable 
productive power to the Englishman who receives half as 
much more pay for doing the same work. 

It is certain, on the other hand, that, since the date of 
the new treaty, English steam-vessels, which were pre- 
viously prohibited, are being made to French orders. We 
have been told that an extensive shipowner in Marseilles, 
after concluding a contract for two steamers to be built on 
the Clyde, admitted that even with a 30 per cent. duty 
upon them, English-built vessels would be cheaper and 
better than any similar vessels which could be produced in 
France. In the construction of locomotives, so far as we 
have yet a demand for them abroad, we must expect to 
modify our plans somewhat if we would compete success~ 
fully with the locomotive makers of other countries, In 
South America, for example, it is necessary, as in Canada, 
to burn wood; and in the construction of wood-burning 
engines the Americans are enabled to excel us. The trials 
made last year, in Chili, between two English and two 
American locomotives resulted unfavourably for the former, 
owing to the difficulty which they had in maintaining 
their steam with wood fuel. It is in such cases that we 
must not object to learn from others, availing ourselves of 
their experience wherever, in any instance, it may be 
superior to our own. Whatever confidence we may justly 
place in the general supremacy of British skill, we must 
never forget that the manufacturers of all other nations 
are exerting themselves to the utmost to equal, if not to 
surpass us, 


PATENT LAW.—PERMANENT WAY COMPANY V, THE GREAT 

NORTHERN RAILWAY COMPANY, 
Ir we remember rightly, it is now about three years since 
the Great Northern refused to pay —v on fish joints to 
the Permanent Way Company. ‘he Great Northern 
doubted the validity of the Fish Joint Patent of 1847, and, 
therefore, acting under advice, and possibly with a point 
of understanding with some other railway companies, had 
a right to bring the question to issue. But when the Per- 
manent Way Caeapeny entered their action, the Great 
Northern Railway were rather taken aback to find that 
the patent was one for improved fishes, with grooves in 
them to hold the bolt-heads tight, taken in the name of 
Charles Heard Wild, in 1853. In some flurry, - got 
together evidence to prove that grooved fishes for holding 
bolt-heads had been largely applied to wooden bridges, 
and thereupon the jury gave a verdict in favour of the 
Great Northern Railway. 

But the Permanent Way Company, returning to the 
charge, applied for a new trial, and proved to the satis- 
faction of the judges that the fishing of bridges with 
grooved fishes was a pure, or impure, imagination of the 
witnesses for the Great Northern Railway. The trial 
came off last year, and the jury found that only one bridge 
was fished, and that accidentally. That fishing was, in 
truth, no fishing at all, in the sense of fishing a rail joint. 
But while the verdict was given in favour of the Per- 
manent Way Company, a point of law was reserved as to 
the validity of the patent; whether the subject matter was 
a fit subject for a patent. 

And so, on Thursday last, a whole day was consumed by 
six counsellors and four judges in debating the question, 
quoting and arguing precedents, ‘The result was, that the 
law was laid down that a man can have a valid patent for 
anything eombining any number of old things in a new 
form for a useful result, and that the grooved fish was a 
new combination with a useful result. ‘The Great Northern 
were refused their rule, i, ¢., the four judges, Cockburn, 
Hill, Blackburn, and Crompton, were unanimous in favour 
of the Permanent Way Company. Another point was 
made clear, A partial experimental use of a thing, without 
continuous use, is no bar to a patent of a bond fide inventor. 

Now, supposing the Great Northern officials to be of the 
same nature as the Sussex peasants, recorded by Punch, 
who “wunt be beeat,” their next move will to go 
for a writ of error, and failing that, they will go to 
the House of Lords, or the House of Evil, or a European 
Congress, or anything else they can think of, so long as 
the full purse of the shareholders is at their disposal. They 
possibly care less for justice than for victory, and will keep 
on crying, “ We wunt be beeat—we wunt be beeat. 
And as they have a strong company of patent-mongers to 
fight with, the public will continue to be regaled, from 
time to time, with the proceedings. ’ 

Strange was it to look on at the mass of wasted intellect, 
in black gowns, splitting hairs and words, from nine a.m. 
to four p.m., for no earthly purpose but the shuffling of 
guineas from one set of pockets to another set, aud wasting 
the time of the judges. 

The real interest in the matter is, the practical denial of 
justice to anything but a long purse. Probably, one way 
and another, £5,000 have m consumed in a quarrel 
a ae Bae ney of — — the have —_ 

eing jealous of the haves, the hungry being eager for a 
share with the full fed. 
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The real question at issue is that of the true inventor and 
the public. The public are interested in improvements, 
and the inventor is interested in getting his living by the 
labour of his brains. His life is a struggle for permission 
to work in peace, and the law is not his friend. He has 
not the purse to carry on a struggle through all the stages 
up to the House of Lords or beyond. 

We are quite sure that throughout the whole of this 
struggle, stripped of its verbiage and prevarication, there 
was not matter enough from first to last to occupy the time 
of a special court for a single day, and there has been a 
practical denial of justice carried on for three years, which 
may be continued, for aught we know, for three years longer. 
There be those who assert that it is impossible to frame 
a plain and facile law to settle patent disputes, and there 
be those who dissent from this view. Where is Page Wood, 
who proclaimed at the Society of Arts that this crying 
grievance is capable of remedy? Is he content to be “a 
voice and nothing more,” an ignis fatuus, luring on imagi- 
native brains with a.“ Will o’ the wisp,” while they deem 
themselves to be at the “ gateways of the day,” with the 
light of heaven’s justice beaming full upon them ? 

Throughout this contest one remarkable thing appears 
—the sheep-like propensity of railway companies to 
follow in a given track. For some not very obvious reason, 
the earliest railway fishes were attached by bolts through 
the rail, and ever since the practice has been continued, in 
spite of the disadvantages. Official intellect seems akin to 
lawyer intellect—ever seeking after precedents. We can 
imagine that the term “ unprecedented” would convey 
the strongest form of railway denunciation. Lord Bacon’s 
method of inductive and experimental verification, the 
railway intellect seems guiltless of. It has not occurred to 
it—possibly on account of that “ bubbly jock” the Board 
of Trade being held in terrorem over it—that it is a practi- 
cable thing to make a better joint-fastening than the 
bolted fish with very simple appliances, without bolts, and 
at half the cost; and that if the Fish Joint Patent were 
thrown open to-morrow free from all royalties, it would 
be a bad economy, both mechanically and commercially, 
to continue its use. Some day an example will be given, 
and then the railway world will stereotype it, and bolted 
fishes, with the Queen's Bench trials, and wasted money 
and wasted word-catching will be written down amongst 
the things that were, as the new precedent gets established. 

Many years ago—so runs the tale—an emigrating family 
in the Far West, U.S., wanted to fatten a pig, and the only 

enclosure that could be found to put him in was an old 
hencoop. It answered the purpose; and pig after pig was 
fattened, till at last the hencoop was worn out, but not 
before it had become an established fact in the mind of the 
widowed mother of the family that hencoops were the pre- 
éedented receptacles for fattening pigs, and that it would 
be unprecedented to put a fattening pig into anything else. 
So, when the existing hencoop failed, she sent her son on 
the old horse twenty miles distant to the nearest neighbour 
“ to beg the loan of their meat-axe to make their hog a new 
hencoop.” ‘The original hencoop had been made with a 
meat-axe, and the meat-axe also being worn out, there was 
no precedent in the mind of the old lady for using any other 
tool in the construction of a new hencoop. 

And so we await the next phase in the apparently in- 
terminable plea of the great rival Icthyosophagi the 
Great Northern Railway and the Permanent Way 
Company. 

THE GAUGE OF RAILWAYS, 

GREAT as was the interest excited, years ago, by the gauge 
contest, it is well known that it was settled only upon 
grounds of commercial expediency. The real merits of the 
controversy were not determined by any exact or even 
practical test, in the absence of which we had merely the 
contradictory opinions of engineers, and the fine-spun 
arguments, seldom expressing more than the personal 
preferences, of the rival contestants "pepe. t is not 
even yet settled whether one gauge has any decided ad- 
vantage over the other in respect of convenience in work- 
ing or in that of speed or safety. There is one comparison 
however, in which,—in spite of the elaborate experiments 
made on the resistances of trains on the broad gauge, and 
the apparently low amount of these resistances,—the 
narrow gauge has generally shown a decided superiority over 
the broad. ‘This is in that of the power required, respectively, 
to work the two gauges. Whatever any special tests may 
have shown to the contrary,—tests in which the circum- 
stances of trial were probably different from those which 
determine the general result of practical working—the 
broad gauge has always employed a heavier class of rolling 
stock, for a given service, than has been found necessary 
on the narrow gauge. When we consider the admirable 
rofile of the Great Western line, and when w2 compare 
its traffic with that of the Great Northern or the London 
and North-Western, we cannot overlook the dispro- 
portionately ponderous character of the rolling stock 
of the former line. Bringing every other element 
of comparison to a common standard, the engines 
and carriages of the broad gauge are of excessive weight, 
almost as much heavier than those of the narrow gauge as 
the gauge itself is wider. There must, of course, be a 
reason for this. It is true that the axles of the broad- 
auge carriages are necessarily ionger, and therefore 
eavier, than those employed on the narrow gauge. They 
are heavier, too, in proportion to the weight carried, unless 
the limit of weight, fixed for each wheel on the narrow 
uge, be exceeded on the broad. This difference of weight 
is, however, very trifling, and can hardly be said to affect 
the general comparison. A fact which is more to the pur- 
pose is that, with two wheels on one axle, the rolling 
resistance cannot always be alike, and thus when either 
wheel is checked, however slightly, in its course, the ten- 
dency of the other is to run ahead of it, and thus to bind 
the flanges against the rails. Just in proportion to the 
distance between the two wheels upon one axle, or, in 
other words, just in proportion to the width of the gauge, 
must be the effective leverage by which one wheel is 
enabled to gain on the other. The wheels, too, are 


slightly but unmistakably coned, and when lurched, even 





for one quarter of an inch, to one side or the other of their 
proper course, they tend to move in a circle, and thus to 
bind themselves between the rails. It is like opening a 
very wide drawer in a case of drawers. If there be any 
lateral play the drawer will be almost sure to stick in open- 
ing, whilst a much narrower one will pull out without diffi- 
culty. In this view, a perfect railway gauge would be no 
gauge at all—that is to say, a single rail, like Palmer’s 
suspended railway in use somewhere in Prussia, or the over- 
head railway in Woolwich Arsenal. This, of course, is 
incompatible with the conditions of capacity and nee 3 
imposed in railway working, but the narrowest gauge whic 
will fulfil these conditions ought to be the best gauge. Mr. 
Stephenson was struck with the ease and efficiency with 
which a 3 ft. 9in. gauge was at one time worked on the rail- 
way from Brussels to Mons. This gauge was obtained by lay- 
ing down a third rail in an existing line of ordinary gauge. 
M. Deroider, the engineer of the line, having at first in- 
tended to reduce the gauge to 3 ft 6 in., the width of gauge 
which Mr. Burn now proposes to adopt for his horse rail- 
ways in France, Mr. Stephenson recommended an addi- 
tional 3 in., and 12 miles of 3 ft. 9 in. gauge were the 
result. Now, with a gauge of the width of the temporary 
railway over the sides of Westminster Bridge, it is doubt- 
ful if a line could be worked at all. The width is 30 ft. 
or 40 ft., and any engineer could predicate the action of an 
express locomotive on such a line, even if there were no 
curves. The friction would be enormous. 

It is perfectly established that the narrow gauge 
affords space sufficient for the heaviest engines. We 
have given on another page an illustration with dimensions 
and other particulars of the Engerth engines, of which 
forty are employed on the Northern Railway of France. 
These engines, working on the narrow gauge, are the 
largest in the world, but so far as space is concerned they 
might have easily been made much larger. Outside 
cylinders possess several advantages over inside cylinders, 
and when properly protected they cannot be said to be in 
any way disadvantageous. With outside cylinders it is 
perfectly practicable also to construct the heaviest requisite 
express engine with large wheels upon the narrow gauge. 

Considering the sufficiency of the narrow gauge in all 
respects, and its decided superiority in many, it is on many 
accounts to be regretted that the 5 ft. 6 in. gauge was 
adopted for India, Canada, Spain, Brazil, Chili, &c. It is 
difficult to see what is gained by this width, whilst it is 
pretty certain that more power is required for working it 
than suffices for the narrow gauge. In Russia, the 
Emperor’s great Moscow line is of a gauge of 6 ft. In the 
United States there are, at this moment, no less than six 
different railway gauges, towit: 4 ft. 8} in., the prevail- 
ing gauge ; 4 ft. 10 in., of which there are some 3,000 
miles; 5 ft., of which there are several thousand miles; 
5 ft. 4 in.; 5 ft. 6 in.; and 6 ft.; there being nearly 
1,000 miles of the latter width. And, in some cases, the 
rolling stock of both the 4 ft. 84 in. and 4 ft. 10 in. gauges 
runs for considerable distances over what is called a 
“compromise gauge” of 4 ft. 9; in! thus adding a seventh 
gauge to the list. Whatever may be the disadvantages of 
any one width of gauge, the breaks of gauge, of which the 
United States railways furnish such numerous examples, 
are a curse to the whole system. In Australia, better ideas 
have prevailed, and the 4 ft. 8} in. gauge has been adopted 
for the lines in that colony. 


LITERATURE. 


Inventory of the British Water-colour Paintings in the Fine 
Arts Collection at South Kensington; with an Introduction by 
R. Reperave, Esq., R.A. 

EVERY one interested in British art will be glad to see the 

attempt now made at South Kensington to form a collec- 

tion of British water-colour paintings, having for its object 
the historical illustration of the national art. It is high 
time, indeed, that this was done, as the work will become 
yearly less possible. The works of the early followers of 
the art will become hopelessly scattered, and some of their 
names even forgotten, unless speedy means be taken to 
prevent it, the beginning of which means we are really 
glad to chronicle. This attempt will, we are sure, be re- 
ceived with general approval, for it is no less true that 
water-colour art is peculiarly British than that it is the 
most universally popular amongst us of any branch of art. 

The most popular part of the Manchester Art Treasures 

Exhibition was the Water-colour Gallery, which was always 

crowded. Perhaps no local exhibition of pictures was ever 

so popular as one composed entirely of water-colour paint- 
ings a short time ago in Liverpool. A more palpable proof 
of the general love of this branch of art is supplied by the 
fact that the pictures at the exhibition of the Water-colour 

Societies are more rapidly bought up than those anywhere 

else. 

It must be allowed that the beginning here made is 
small enough, as the whole number of works is only 437, 
though the collection contains all the works which are the 
property of the nation, besides some contributed on loan 
in order to make the series more complete. 

Mr. Redgrave’s excellent Introduction is a history in 
little of water-colour art in Britain, and we cull as much as 
our space will allow. 

But from the earliest time there was one branch of art in which 
English artists had a reputation even on the Continent, and in 
which they certainly excelled the artists of other nations, namely, 
miniature painting in water-colours; and any one who is acquainted 
with the beautiful works of that kind by Hillvard, the two Olivers, 
Hoskins, and Cooper, will be aware that this statement is strictly 

rue, 

, Their art had its origin no doubt in missal painting, in which the 

colours were either opaque in themselves, or mixed with white in 

order to render them so; and the miniature painters continued a 

modified use of the materials and methods of the missal painters, 

tending, however, to a use of more transparent pigments. 

Yet even miniature painting had declined from its palmy excel- 
lence in the days of Queen Elizabeth and the Charleses, and fallen, 
like other art, into mere copying from the works of more gifted 
painters. 

The use of opaque pigments, tempered or mixed with water 
and some glutinous substance, hence called tempera paintings, ex- 
tended to other branches of art besides portraiture, but it was of 





that solid and opaque kind which is still practised by the scene- 


painter, white being mixed with all the pigments. Some of the 
artists who wrought in this manner were men of repute, even at 
the time I have been speaking of, when art otherwise was in its 
lowest estate. Walpole, the chronicler of our native art, speaks in 
high terms of praise of George Lambert the scene-painter, and of 
Taverner, who was rather an amateur than an artist. Of the first 
of these we have at present no work in our collection. We have, 
however, a work by Taverner, No. 443, which can be examined to 
see how far it bears out the praises of Walpole, who, speaking of 
two of his pictures, says, that they “must be mistaken for, and are 
worthy of Gaspar Poussin.” 

Another and more original example of tempera painting is 
No. 383, the work of Paul Sandby; it is wholly in solid opaque 
colour, and must not therefore be confounded with paintings 
executed in transparent water colours, which at the time when 
this work was executed (1794) had not yet arrived to a like amount 
of fulness and colour. 

But besides this method of painting there was still another kind, 
called stained drawing, which it is necessary to describe, since from 
its practice has arisen the present school of water-colour painting. 
In this method the whole drawing was carefully wrought up in 
Indian ink, and when thus completed a few tints representing local 
colour were thinly added over the various parts. This branch of 
the art, as followed at the end of the last century, was topographic 
rather than artistic. Its nature and quality will be understood by 
examining the drawings No. 447, by M. A. Rooker, executed in 
1795 ; No. 456, by William Hearne, executed in 1796; and that by 
William Payne, No. 384, probably about the same date; all these 
works are more or less topographic in character, and are wrought 
precisely as I have described. If we, at the same time, compare 
with them the figure drawing No. 448, by Julius Cesar Ibbetson, 
executed in 1795 ; No. 439, by N. Pococke, executed in 1790; that 
by Webber, No. 446, executed abont the same date; and that by 
Alexander, No. 453, executed in 1796, we shall have a fair idea of 
water-colour drawing as it stood just before the great movement 
that was to raise it into a national art. 

Sometimes the practice was a little varied as far as the first 
process was concerned, the whole work being carefully drawn in 
with a pen before the last colour tinting was used; and this use of 
the pen, frequent in the works of Hearne and Rooker, is to be noted, 
since it was developed into a means of great expression and beauty 
in after times in the hands of Prout and Nash, who, as is evident 
from drawings in the exhibition, made it valuable in the delineation 
of buildings and architecture. 

Literally, a greater number of the works of the last century are 
little better than coloured prints, and, in fact, their mode of execu- 
tion is analogous; the printing press in one case supplying the 
black and white ground which the artist had to prepare in the other, 
and to either of which colour tinting was afterwards applied. Even 
true artists (such as Cozens, a man with real art-feeling) went no 
further than to substitute a grey or blue monotone instead of the 
Indian ink, in all other respects following the above practice. 

Many persons may, on the first inspection of this portion of the 
collection, turn away feeling but little interest in the cold grey and 
formal landscapes it contains, or be disappointed at the washy 
appearance of the figure subjects, giving on attention to these 
works than they really deserve; but let them consider the purpose 
of the collection, the history of this truly national art. Already are 
the names of some of its first professors being lost for want of 
record, and their works dispersed in folios and forgotten; yet these 
men are the founders of tiie art; out of their practice, however 
imperfect, arose the excellence and richness of the succeeding 
school; and, while at the present time such efforts are making, and 
such expense is very properly incurred, to trace, step by step, the 
history of the revival of art in Italy, it is surely right to illustrate 
the labours of our own countrymen who have founded a new art, 
and to treasure up the incontestable proofs of its origin and progress. 

It is not to be supposed from what has already been said that the 
water-colour art of the 18th century was wholly devoid of feeling 
and imagination, since some of the higher qualities are not wanting 
even in these negatively-coloured works; but the variety of effect 
and incident, and the luminous colouring, of the art that arose 
subsequently have tended to obscure the many excellences they 
really possess. This great change was principally due to two men, 
Thomas Girtin and John M. W. ‘Turner. Although the first of these 
died in 1802, at the early age of 27, he left enough behind him to 
show the influence his works had on this change of style, and to 
prove him a worthy rival of our greatest landscape painter, ‘Turner. 

Turner’s early practice had been in strict conformity with the 
mode already described; a great number of his early works are in 
the hands of collectors, carried no further than the negative tint or 
ground which was used as a ei ge for “stained drawings "— 
such is No. 8 in the National Gallery collection. Numerous draw- 
ings of his are also extant where the monotone ground has the 
local tint applied as No. 1, National Gallery collection, wherein two 
pictures in the same frame, one “‘Malmsbury Abbey,” dated 1791, 
the other “A View from Cook’s Folly, on the River Avon,” show 
how Turner had learnt his art from, and followed the practice of, 
the masters of his day ; while at the same time the latter picture, 
painted as early, perhaps, as 1791, marks in the young painter a 
strong instinct for colour beyond what is at all discernible in other 
painters of the period. ‘ Carisbrook Castle,” No. 14, National 
Gallery collection, is also a specimen painted by Turner under his 
early intluences. 

So far, the mode of working in water colours, as the art existed 
up to about the year 1795, has been explained and illustrated by ex- 
amples, both those specially referred to and many others which will 
be found in the collection, with the dates affixed. The change of 
process now to be adopted was simple in itself, but led to important 
results. The old mode of preparing the drawing in a uniform tint 
was given up, and the work commenced by laying in each object 
with its true local colour, shadowing and rounding each with indi- 
vidual tints of the same local colour, neutralised in due relation to 
the situation in the picture of such objects, and the various hues 
and reflexes by which its colour was influenced. Thus it will be 
seen that the practice was exactly the reverse of the former—the 
local tints were first laid in, the shadows added after. By these 
means the art, in the hands of Girtin and Turner, made rapid_pro- 
gress. The painting No. 380, in this collection, executed by Girtin 
prior to 1802 (since in that year he died), already shows a totally 
changed method from that followed by Pococke, Payne, or Hearne; 
while in the magniticent water-colour painting of “ Edinburgh, by 
Turner, No. 35, in the National Gallery collection, painted in 1804, 
the old mode of tinting has largely disappeared. The grey ground 
is no longer used in its entirety as a preparatory method, but judi- 
ciously confined to the large and broad masses of shadow, as on the 
castle in the distance, the bridge and buildings in the middle ground, 
and the masses of the rock on the left of the picture; in the lights, 
local colours are laid on primarily, and advanced by their own 
neutralised tints or shadows, as has already been described. 

But even in this fine work it may be presumed that the flat 
masses of grey tint were judiciously retained to supply the broad 
cool masses of sun-setting shadow, since we find in the picture by 
F. Stephens, No. 441, if the date (1806) is correct, how completely 
the art had thrown off the trammels of the old manner. The 
transition period was a short one, and the painting by John Smith, 
No. 454, dated 1803, and the works by Prout, Nos. 344 and 345, may 
be studied to illustrate it. Power, brilliancy, and truth was so 
evidently the result of the new manner, that it soon superseded the 
old one, ‘and such works could no longer be classed, as heretofore, as 
drawings, but began to take rank as water-colour paintings. Ww + 4 
colour, as thus practised, has an innate brilliancy arising from the 
transparency of the colours and the pure white ground of the paper 
beneath them. This constitutes much of its peculiar excellence, 
subjoined to a delicacy and refinement of execution and — 
of tint, which is arrived at with ease in water-colours, but only 
achieved after much training, and is the result of extreme skill, in 


the painter in oil. 
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Of the rise of the water-colour societies we have not 
space to speak, and can only add that we shall be glad to 
see superadded to the historical interest which now centres 
in the collection ‘a fairer representation of the present 
condition of water-colour art in the country. 








Gas Consumer's Manual : containing the Gas Measurement Act of 
1859, with a full Index and Observations on the passage of the 
Bill through Parliament, and a practical View of its Provisions 
for the Use of Gas Consumers, Inspectors, and Gas Companies 
By T. L. Marriott. Kelly and Co. 

Tus manual, in addition to the convenient form in which 
it publishes the Gas Measurement Act, contains also an 
analysis of the new law, with practical observations on all 
its important provisions by an experienced hand. It is 
well calculated to dispel errors that are current even In 
quarters which ought to be well informed on the action of 
the Measurement Act, and must be generally acceptable as 
well as of general utility. 





Copy of Minutes and Regulations of the Committee of Cowncil on 
Education, reduced to the form of a Code. Return to an 
Address of the Honourable the House of Commons, dated 
February 7, 1860. Ordered by the House of Commons to be 
printed. 

THIs is a very convenient digest of the educational regula- 
tions of the Committee of Council, which have been, till 
recently, only reachable by wading through the sixteen 
educational Blue Books issued annually since 1844. It is 
true a collection of the minutes was a short time ago 
published by Mr. Simon Laurie, and subsequently they 
were issued in a collected form by authority. This codifi- 
cation, however, possesses great advantages over either of 
the previous publications, being a terse and yet authoritative 
digest of the whole. Its value will be kept up too, as a 
revised code will be published annually in January. We 
may, cither in the shape of a complete abstract of this 
code or in some similar shape, return to the subject ere 
long, and, meantime, content ourselves with calling 
attention to this important national document. 


THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 


€rants of Provisional Protection for Six Months. 

146. Joux Suaw, Manchester, ‘‘ Improvements in the construction of venti- 
lator: for hot-houses, conservatories, and other such buildings.”—Petition 
recorded Wth Javvary, 1860. 

658. Joun Coore Happax, Bessborough-gardens, Pimlico, Middlesex, ‘‘ Im- 
provements in the manufacture of projectiles and of cannon for discharging 
the same.”—Petition recorded 10th March, 1860. 

775. CHARLES MARTIN, Isleworth, Middlesex, and WittiaM Pippine, Borough- 
road, Southwark, Surrey, “Improvements in the manufacture of paper, 
applicable also to the manufacture of hats, bonnets, caps, and various 
articles of ladies’ and gentlemen’s wearing apparel, furniture, boxes, 
ornamients, bottles, casks, and various articles of utility, vehicles, houses, 
sailing and steam-versels, and boats, in the mixture of liquids, fibrous and 
other substances or materials for such purposes, and in the machinery 
connected therewith.”— Petition recorded 26th March, 1860, 

815. NATHANIEL Smitu and Rovert Smite, Thrapston, Northamptonshire, 
“Improvements in the construction of hay-making machines.”—/'etition 
recorded 29th March, 1860. 

$51. Pump Woovrurr, Machen, Monmouthshire, “ An improvement in the 
manufacture of iron from the puddling-furnace for the purpose of rolling 
same into shects intended to be coated with tin, lead, or any other metal, 
applicable also tc the manufacture of all other sorts of sheet or bar-iron, 
where toughness, strength, and ductility are essential.”—Petition recorded 
3rd April, 1860, 

866. Epwarp Tuomas DELAFIELD, Prussels, “Improved apparatus and 
processes for decomposing neutral fatty bodies or matters into fatty acids 

t, and glycerine, and for the distillation thereof.”—A communication from 
Louis Martin, Rue St. Jacques, Paris.—Petition recorded 5th April, 1860. 

884. COURTENAY Spryk, New Lond-street, London, “ An improved dis- 
engaging hook.”—/'etition recorded 9th April, 1860. 

917. JonAS BUSBELL, WILLIAM BusiEeLL, SAMUEL BusHELL, Josep BUSHELL, 
DANIEL Busnrut, Great Snoring, near Fakenham, Norfolk, “An im- 
proved agricultural machine.”—/ «tition vecorded 12th April, 1860. 

950. Wittiam Henky Muntz, Millbrook, Hampshire, “Improvements in 
the construction of floating piers.” 

52. WILLIAM SMITH, Kennington-row, Kennington Park, Surrey, ‘‘ Improve- 

ments in paving or covering roads and other ways.” 

954. Desmond GERALD FITZGERALD, Cambridge-street, London, and Grorer 
Bate, Great George-street, Westminster, ‘‘An improved method of 
igniting the charge in ordnance and other fire-arms.” 

956, ALBERT AccaRaIN, Limbourg, Belgium, “* Improvements in treating 
ores of zinc, and in the apparatus employed therein.” 

958. Thomas TURNER, Fisher-street, Birmingham, ‘* Certain improvements in 
rifling, applicable to cither breech or muzzle-loading fire-arms or ordnance.” 
— Petitions recorded 16th April, 1860. 

960. CHARLES VAUGHAN, WILLIAM JAMES VAUGHAN, and RicHarp VAUGHAN, 
Birmingham, ** Improvements in the manufacture of hoes.” 








oy 


964, Henry Apcock, City-road, London, ‘* Improvements in puddling, ball- 


ing, and mill-furnaces.” 

966. SAMUEL CHEETHAM, Manchester, “Certain improvements in cop- 
tubes.” 

9€8. CHARLES DE lonen, Lautenbach, near Guebwiller, France, ** An improved 
mode of mounting the needles, points, and guides, used in knitting and 
lace machinery.” —Vetitions recorded 17th April, 1860. 

981, SAMUEL WHEATLEY and ALFRED MILNES, Manchester, ‘“‘ An improved 
grinding-strickle, for grinding the cards on the cylinders of carding- 
engines.” 

983. Thomas Fraxcis EpGewortH, Park-road, 
‘* Improvements im apparatus for heating fluids. 

985. JouN Date and Heiricu Caro, Manchester, “ Improvements in dyeing 
cotton yarn or threads and fabrics."—A communication from August 
Leonhardt, Berlin —J/'etitions recorded 19th April, 1860. 

987. WittiamM Honuanp Kuiyeston, Trinity College, Dublin, ‘‘A coke- 
furnace for the distillation of coals."—A communication from Aimé | er- 
tholon, St. Etienne, France, 

989. Joun Dyer, jun., Islington, London, *‘ A new or improved process for 
the ornament»tion of certain articles of bed-room furniture.” 

991. Tuomas Geast Dawes, Wolverhampton, Staffordshire ‘* Improvements 
in working hammers by compressed air.” 

993. THomas LoyLe, Woburn-buildings, Euston-square, London, “‘ Producing 
multiplied and many-coloured retlections of light from one focus of 
incidence.” _, 

995. WittiamM LUKYN, sen., 
attaching artific 


Toxteth Park, Liverpool, 


Broad-street, Nottingham, ‘‘ A method of 

1 or natural teeth on expanded or contracted frames.” 

097. JamMks WALKES, Walsall, Staffordshire, ‘* Improvements in railway 
sleepers.” —/'etitions recorded 20th April, 1860. 

929. Tom ABERCROMBIE HEDLEY, Banbury, and Grorce HENRY CARNE 
Hebixy, St. Neot’s, Huntingdonshire, ** Improvements in valves and appa- 
ratus for regulating the flow of fluids.” 

1001. WiLLiaM Macnab, Greenock, Renfrewshire, N.B., “ Improvements in 
and connected with marine and other steam engines.” 

1005. WILLIAM BUCKWELL, Phenix Stoneworks, East Greenwich, Kent, “ An 
improved mode of operating, recording, or printing telegraphic apparatus.” 

1007. Joun Hankvey, Circus-street, Marylebone-road, ** lmprovements in 
safety-vaives.”—Jetitions recorded 2ist April, 1860, 

1009, Frorimond Daticuy, Paris, ‘‘ improvements in apparatus for utilising 
the waste steam of steam engines.” 

1011. Joun DaNxGerrikLy, Tipton, Staffordshire, “Improvements in appa- 
ratus or machinery for the manutacture of chains.” 

1013. Ricard ARCHIRALD Brooman, Fleet-street, London, “ Improvements 
in buoys.”"—A communication from Francis Charles Vannet, Paris.—/’ei- 
tions recorded 23rd April, 1860. 














Patents on which the Stamp Duty of £50 has been Paid. 

1233. RicuarD LEAKE and MaTTUEW Sykes, Barnsley, Yorkshire.—Dated 
Ist May, 1857. 

1246. WiLLiam Epwarp WILEY, Great Hampton-street, Birmingham.—Dated 
2nd May, 1857. 

1256. Joun Lesuiz, Conduit-street, St. George’s, Hanover-equare, London.— 
Dated 4th May, 1857. 

1303. CHARLES Epwarp Darby, Brymbo Ironworks, near Wrexham.—Dated 
8th May, 1857. 





1404. EpwarpD ALFRED Cowprr Great George-street, Westminster.—Dated 

19th May, 1857. 

1241. Josepn Davy and WitLiaM Bentiey, Bradford, Yorkshire.-—Dated 2nd 

May, 1857. 

1255. WiLL1AM EpwarbD WILEY, Great Hampton-street, Birmingham.—Dated 

4th May, 1857. : 

1258. Joun Tuomas Way, Welbeck-street, London.—Dated 4th May, 1857. 

1541. Joun Alken Saumon, Glasgow, Lanarkshire, N.B.—Dated ist June, 

1857. 

1279. AnrHuUR KixpER, Worcester. —Dated 6th May, 1857. 

1944. Freperick Joun Evans, Chartered Gasworks, Horseferry-road, West- 
minster.— Dated 27th August, 1858. 

1275. GEORGE KENNEDY GEYELIN, Lothbury, London.—Dated 6th May, 


857. 
1277. WinLiaAM Hoop, Edgbaston, Warwickshire.—Dated 6th May, 1857. 
1345, STEPHEN YELDHAM, Stamford-street, London.—Dated 13th May, 1857. 





Patents on which the Stamp Duty of £100 has been Paid. 

1057. Henry CONSTANTINE JENNINGS, Great Tower-street, London.—Dated 
2nd May, 1853. 

1075. RicHaRD QuIN, Rodney-street, Pentonville, Middlesex.—Dated 3rd 
May, 1853. 

1094. Joun Scorr RusseuL, Great George-street, Westminster.—Dated 4th 
May, 1853. 

1131. Connap WILLIAM FiNzkL, Bristol, Somersetshire.—Dated 7th May, 
1853. 

1121. CurisToPHER NicKELS, York-road, Lambeth, Surrey.—Dated 6th May, 


1853. 
1044. FREDERICK JouN Evans, Chartered Gasworks, Horseferry-road, West- 
minster.—Dated 27th August, 1858, 


Notices to Proceed. 

2936. Davip Hutert, High Holborn, London, and Gorriire Bocctus, 
Totnes, Devonshire, “ Improvements in cannon and fire-arms, and in per- 
cussion cap-holders and charges.”—Petition recorded 24th December, 1859. 

2953. XavieR CARRERE DE NapaT and ARMAND CARRERE DE Napat, Rue 
d’Angouléme, St. Honoré, Paris, ‘An apparatus to shear domestic 
animals.”—Petition recorded 27th December, 1859. 

2958. ALEXANDER McDou@aut, Manchester, ‘‘ Improvements in the prepara- 
tion of disinfecting and antiseptic substances.” 

2961. FRANCOIS PHILIPPE JANNIARD, Beaune, Céte d'Or, France, *‘ An appa- 
ratus indivating the time in music, and which can serve as a diapason.” 
2966. Grorer Tosco Psrrr, Peak-hill, Sydenham, ‘‘ Improvements in appa- 

ratus for keeping time.”—Petitions recorded 28th December, 1859, 

2967. Samugt Kine, Edwards-street, Portman-square, London, ‘* Improve- 
ments in spirit-lamps.” 

2068. Epwarp Kirpy, Lower Moor, Oldham, Lancashire, ‘‘ Certain improve- 
ments in, or applicable to, machines for spinning, doubling, winding, reel- 
ing, and weaving, and in cop-tubes used in such machines.” 

2972. Tuomas FEARNLEY, Bradford, Yorkshire, ** Improvements in steam- 
hammers.” 

2973. Tuomas Rowert RvussEu, Liverpool, “The application of certain 
metals or materials to the manufacture of the movements of watches and 
other time-keepers.” — Petitions recorded 29th December, 1859. 

2087. WiLt1AM Ropertson, Manchester, “‘ A new method of dragging boats 
by the power of the water passed through canals or rivers, or otherwise 
attainable,” 

2988. WiLLIAM Epwarp Gerp@E, Wellington-street South, Strand, London, 
** An improved tooth-brush.”—A communication from Ernest Poussart, 
Arnicourt, France. 

2990. Joseru!’ WarrwortH, Manchester, ‘‘ Improvements in projectiles and 
machinery for their manufacture.”—/'etitions veeorded 30th December, 
1859. 

2997. Henry Munster, 
billiard and other tables. 

3000. Joun Eason, Oxford-street, London, *‘ Improvements in tapning, and 
in the manufacture of leather, and in machinery adapted thereto.”—/'eti- 
tions recorded 31st December, 1859. 

3. WitLiaM Simons, Glasgow, Lanarkshire, N.B., “‘ Improvements in the 
construction of ships or other floating vessels.”—Petition recorded 2nd 
January, 1860, 

11. Louis Bertrand OLLivier, Boulevart St. Martin, Paris, “ Improvements 
in ploughs.” 

12. Eruramm Cuetwyx, Worcester, ‘Improvements in the manufacture of 
gloves.” — Petitions recorded 3rd January, 1860. 

21, Grorek Davirs, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
applicable to nibs or burners for gas.—A communication frow M. Legris, 
Paris. 

24. Marc ANTOINE Francois MENNONS, Rue de |’Echiquier, Paris, ‘‘ Certain 
improvements in the production of motive power, and in the appcratus 
connected therewith.”"—A communication from Louis Diodor Laserson, 
Moscow.— Petitions recorded 4th January, 1860, 

43. Joun Fow.er, Waterford, Ireland, ‘‘ Improvements in locks for doors 
and other purposes.”—A communication from Warren Rowell, New York, 

1.8. 

44. Louis Feuix Perrier, Marseille, France, ‘‘ Improvements in machinery 
for making wax-matches and wood-matches,” 

46. Epwakp James HaARLanD, Belfast, “ Improvements in constructing and 
covering the decks of ships and other floating bodies.”—Petitions recorded 
6th January, 1860, 

55, JoserH WiLLIAM WILSON, Buckingham-street, Strand, London, ‘* Im- 
provements in apparatus for cleaning guns.”—Jetition recorded 7th 
January, 1860. 

64. MAuRI VerGnes, New York, U.S., ‘‘Improvements in galvanic 
batteries."—Pelition recorded 10th January, 1810. 

107. WitLoucusy Siri, Pownall-road, Dalston, Middlesex, ‘‘ Improvements 
in transferring designs and in ornamenting glass and other surfaces, also in 
the manufacture ot slides for magic-lanterns.” 

109 JouN CHATTERTON, Highbury-terrace, London, and WiLLovGuBy Situ, 
Pownall-road, Dalston, Middlesex, “‘ Improvements in treating guita- 
percha, india-rubber, and compounds of those substances.”—/’etitions re- 
corded 14th January, 1860. 

128. WILLIAM SmitH and Prince Situ, Keighley, Yorkshire, ‘‘ An improved 
process of hardening cast-iron caps used in hinery for spinning an 
doubling wool, cotton, silk, flax, mohair, and other fibrous substances.” — 
Petition recorded 18th January, 1860. 

261. ALEXANDER Stoppart, Tours, France, “ Improvements in submarine 
telegraphic cables.”—A communication from Join S$. Davison, New Jersey, 
U.S.— Petition recorded 1st February, 1860. 

SAMUEL Cuatwoop, Cornwallis-street, Liverpool, ‘‘ Improvements in 
sewing or stitching-machines.”—/etition recorded 2nd February, 1860. 

421. COURTENAY SprY#, St. Leonards-on-Sea, Sussex, “ An improved self- 
feeding apparatus for printing-machines.”—/etition recorded 16th 
February, 1-60, 

726. ALEXANDER Suanp, Liverpool, ‘‘ Improvements in preparing or bleach- 
ing coir fibre and coir yarns.”—A communication from Charles Shand, 
Colombo, Ceylon.— /’etition recorded 20th March, 1860. 

803. GkoRGE FrRreusson WiLsON, Belmont, Vauxhail, Surrey, “ Improve- 
ments in treating fatty and oily matters.”— Petition recorded 28th March, 
1860, 

810. Isaac HoLpEN, St. Denis, near Paris, “Improvements in means or 
apparatus for preparing and combing wool and other fibrous substances.” 
—Leilion recorded 29th March, 1860, 

848. WittiamM HovuLpswortn, Bradford, Yorkshire, ‘‘ Improvements in 
machinery or apparatus for preparing cotton or other fibrous substances for 
spinning.” —Felition vecorded 3rd April, 1860, 

896. Epwin Heywoop, Haley-bill, Halifax, Yorkshire, “ Improvements in 
means or apparatus employed in winding yarns.”—Petition recorded 10th 
April, 1860, 

915. Georgy ADDENBROOKE, Green-hill, Womburn, and FrepERick Lewis, 
Pen-fields, near Wolverhampton, Staffordshire, “ Improvements in appa- 
ratas used in raising and lowering weights in mine-shafts.” 

918. HucH Saitu, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in machinery 
for cutting wood.” — Petitions recorded 12th April, 1860. 

923, JoserH HILL, Ipswich, Suffolk, *‘ Improvements in wire screens.”—/e- 
tition recorded 13th April, 1860. 

937. Feuix Fontenau, Rue de |’Echiquier, Paris, “‘An apparatus for the 
preservation of life and property in cases of shipwreck.—Petition recorded 

+ 14th April, 1860. 

950. WittiaM Henry Munrtz, Millbrook, Hampshire, ‘‘ Improvements in 
the construction of floating piers.” —Vedition recorded 16th April, 1860, 

975. Henry Payne, St. James’s-road, Old Kent-road, Surrey, ‘* Improve- 
ments in lowering ships’ boats.”—Petition recorded 18th April, 1860, 

999. Tom AbeRcROMBIE HEDLEY, Banbury, Oxfordshire, and Grorngx HENRY 
CaRNeé HEDLEY, St. Neot’s, Huntingdonshire, *‘ Improvements in valves 
anu apparatus for regulating the flow of fluids.” 

1001, WitLiam Macnab, Greenock, Renfrewshire, N.B., “‘ Improvements in 
and connecied with marine and other steam engines.” 

1007, Joun Harvey, Circus-street, Marylebone-road, London,  Improve- 
ments in safety-valves.”—/etilions recorded 21st April, 1860 





Brighton, Sussex, “‘ Certain improvements in 
” 
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And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particuiars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 


List of Specifications published during the week endi 
‘4¢h May, 1860. ow 


1807, 3d.; 1865, 3d.; 3173, 6d.; 1497, Od. ; 2180, 3d.; 2181, Od.; 2182, 
3d. ; 2183, 3d. ; 2184, 3d. ; 2185, 2s. bd. ; 2186, 3d. ; 2187, 7d. ; 2188, 1s. 11d. ; 





2189, 3d. ; 2190, 8d, ; 2191, 3d.'; 2192, 3d. ; 2193, 6d. ; 2194, 7d. ; 2195, 10d. ; 


2106, Gd. ; 2107, 3d. ; 2108, 3d.; 2100, 7d.; 
ls. 3d.; 2203, 7d.; 2204, 2s. id. ; 2205, 6d.; 2206, 9d. 
10d, ; 2209, 8d. ; 2210, 5d. ; 2211, Sd. ; 2212, Od. ; 2213, 1s. 10d. ; 
: . ; 2217, 7d. ; 2218, 1s, 10d. ; 9219, 3d. ; 





2221, 7d. ; 2222, Gd. ; 2223, 10d. ; 2224, 3d. ; 2225, 3d. ; 2 6d. ; 
2228, Gd. ; 2229, Sd. ; 2230, Sd. ; 2231, 8d. ; 2232, Sd. ; 2283, gd. 


Is. 7d. ; 2235, Sd. ; 2236, 3d. ; 2237, 6d.’; 2238, 3d. 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by -office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 





CLass 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
2360. J. ELDER, Glusgow, N.B., “ Steam and other engines,”—Dated 16th 
October, 1859. 

This invention relates to a novel mode of arranging and working the 
valve-gear of steam and other engines, by which the alternate admission 
and escape of steam, air, &c., is regulated. It consists in substituting for 
the ordinary modes or methods in use for actuating the eccentric and valve- 
gear, an arrangement as hereinafter described, in conjunction with either a 
single or double port face or seat and slide-valve chest, a novel arrangement 
of wheel gearing for producing the desired motion of the slides, Instead of 
placing the eccentric or eccentrics upon the crank-shaft or main shaft of 
the engine, and communicating the motion of the eccentric by means of a 
rod connected to the eccentric strap at one end, whilst the other end is 
either connected direct to the slide-valve rod, or to the spanner or lever of 
a weigh shaft, which in turn i the requi lti action or 
motion to the slide-valve ; and instead also of placing the eccentrics upon 
independent shafts driven uniformly and at the same speed as the crank- 
shaft or main shaft, such motion being communicated to such eccentrics by 
means of spur gearing ; and instead also of the various contrivances for 
actuating slide-valves by means of cams of divers shapes, tappets, and such 
like mechanical means ; the patentee effects any desirable amount of pause, 
slowing, or cessation of motion in the travel of the slide-valves by the em- 
ployment of oval or other eccentric wheel gearing for giving motion to the 
slide valve or valves ; the major and minor axes of these oval wheels, 
or the amount of the eccentricity of the other eccentric wheels, being 
suitably proportioned to impart the requisite amount of action or motion 
to the slide-valves at the proper time by the continuous and uniform rota- 
tion of the main or crank-shaft upon which the oval, volute, or other 
eccentrically-mounted driving-wheel is fixed, whilst the peta yom | 
wheel or wheels into which it takes, and which it drives or rotates, is fit 
upon the shaft carrying the ordinary arrang ted with the 
slide-valve movement. He prefers to employ it in conjunction with an 
arrangement of ports, valve-seats, and slide-chests, which he has designed 
for the purpose, and by the use of which economy is effected in the 
quantity of steam or other power employed, and by it the steam may be 
cut off at a very small proportion of the stroke, and the exhaust-port is 
kept open nearly the entire period of the stroke. With this latter object 
he constructs each cylinder with two small slide-chests, one at the top 
the other at the bottom of the cylinder, and he makes the steam- 
short and opening direct into the top and the bottom of the cylinder, the 
eduction or exhaust-port being in each case below each steam-port. The 
two slide-rods in this case are not connected together, but are worked 
respectively, and in proper time, by means of two oval or other eccentric 
wheels, driven or rotated by one or more oval or other eccentric 
wheels fitted upon the main or crank-shaft, which said driven wheels 
respectively give motion to an ordinary eccentric stud-wheel or half crank 
arrangement for actuating directly, or through the intervention of a weigh- 
shaft and spanner, the slide-val\e spindle and slide. 

2363. L. Vipin, Paris, ‘* Transmitting the motion of steam engines.”—Dated 
17th October, 1859. 

This invention consists in forming on a drum or cylinder two similar 
continuous, hollow, or projecting threads in contrary direttions, in an 
inclined or angular position relative to the axis. These threads being 
pressed by a piston-rod the cylinder is forced to revolve. The rod upon 
arriving at the end of its stroke meets with the thread running in the 
opposite direction; in its downward stroke it causes the cylinder to turn, 
and in its return stroke it engages in the first thread, and so on 
continuously. 


2366. W. E. Newton, Chancery-lane, London, “‘ Rotatory steam engines.” —A 
communicution.— Dated 7h O. tober, 1859. 

This invention relates to that,class of rotatoryengines injwhich the cylinder 
only extends a portion of the way round the main shaft. One of the ends 
of the cylinder of such an engine—if the engine be only intended to run 
one way, or each end if it be intended to run both ways—is fitted with a 
movable head, which serves as an abutment as well as an exhaust-valve; 
and the present invention consists in certain hanism for operating the 
movable head or heads to make it or them close the cylinder after the eptry 
of the piston, and withdraw it or them to permit the steam to be exhausted 
after having done its work. The invention cannut be described without 
reference to the drawings. 


2387. G. WorssaM, Oakeley-crescent, City-voad, London, ‘* Non-condensing 
steam engines.” —Dated 19th October, 1859. 

This invention consists in the application of the steam by using two 
cylinders, one large and the other one small, without the use of air-pump 
or condenser, By the steam from the boiler first passing into the amall 
cylinder, and, after performing its duty therein, exhausting into the large 
cylinder, and there performing a second duty before being allowed to 
escape, the inventor gains a considerable advantage over engines at present 
in use.—Not proceeded with. 

2406. J. Musorave, Globe lronworks, Bolton-le-Moors, “Steam boilers.” — 
Dated 21st October, 1859. 

This invention consists in the application of a small multitubular boiler 
or boilers to the flue or flues of a boiler of the usual construction ; also in 
constructing the said small multitubular boiler so that the outer shell or 
— can be eaaily taken off for the purpose of examining and repairing 
the tube, 

2420. W. TuoroLp, Norwich, ‘‘ Condensing steam.”—Dated 22nd October, 
59. 

For the purposes of this invention a chamber is formed at the lower part 
of the smoke-box, connected with a passage from the exhaust, having a 
slide or other valve to direct more or less of the steam as it comes from the 
cylinder into such chamber. The lower part of the chamber is se 
from the upper part thereof by a partition (by preference fixed in an in- 
clined direction) with a msing passage therein to allow the condensed water 
to flow over from the upper compartment into the lower one, from which 
the water is conveyed to a tank tor supplying the boiler, Into the upper 
compartment water is injected in divided jets or streams by a sul! 
pump to condense the steam in the chamber, and in order to get an ex- 
tended condensing surface for the external air to act on, aumerous pipes, 
tubes, or passages rise from the upper part of the chamber ; the uncon- 
densed steam or vapour ascends into these pipes, tubes, or | 
the current of air caused by the movement of the locomotive engine the 
steam becomes 1 i, and the cond 1 water falls into the ber, 
and is conveyed from it, as is already mentioned, to the tank from which 
the boiler is supplied. 


it + 

















Crass 2,—TRANSPORT. 
dneluding Lailways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 

ness, &C. 

2379. G. T. BousrieLp, Loughborough Park, Brixton, Surrey.—A communica- 
tion.— Dated 18th October, 1859. 

For the purposes of this invention there is fixed on the axis of a barrel 
which works the tiller ropes a cog-wheel ; into this cog-wheel a smaller cog- 
wheel gears, having on its axis a crank, which is coupled with the piston- 
rods of two steam cylinders. In a line with the axis worked by the steam 
cylinders there is another axis, having pn it a crank, to which are connected 
the valve-rods for working the slide-valves of the steam cylinders, and on 
this axis there is a cog-wheel, into which a larger cog-wheel , and on 
the axis of this larger wheel there is a hand-wheel, and by this hand-wheel 
the valves of the engines may be worked so as to cause the steam engines to 
rotate the barrel working the tiller ropes in one or other direction. On the 
end of the axis which works the slide valves there is a projecting arm, and 
on the end of the cranked axis worked by the steam engines there are two 
projecting pins, and according as the engines are caused to start in one or 
other direction by the slide-valves, one or other of the pins on the cranked 
axis worked by the steam engines will come against the projecting arm and 
rotate the axis to which it is attached, and by this means work the slide- 
valves so as to cause the engines to continue to work in the same direction 
in which they were started until the engines are stopped.—Jot proceeded 
with, 

2392. C. Seron, Edinburgh, “ Wheels of carriages.” —Dated 19th October, 1859. 
This invention consists of a new method of adapting to the wheels of 
vehicles generally an endless travelling road, tram, or rail for the 





wheels to roll upon for the purpose of reducing the draught of the wheels, 
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which is considerable on rough roads. In adapting the above-mentioned 
improvements to the wheels of vehicles ing to this i tion, it is 
roposed to turn a recess at one or both sides of the felloe of the wheel to 
receive the flange or turned up edge of a flat piece of metal, the said flange 
being kept in the aforesaid vooees ty a ring of metal affixed to the felloe of 
the wheel, either at one or both sides as may be desired ; the aforesaid flat 
piece of metal is hin to other similar flat-sha pieces into the form of 
an endless belt, which should encircle closely the felloe of the wheel to 
which it is applied, the before-mentioned flat ring keeping the said belt in 
proper position on the felloe sideways, Another part of this invention 
consists in connectin ther the axles on which the wheels are placed, by 
which the fore-wheels of four-wheel vehicles, instead of being smaller than 
the hindmost wheels, as at present the case, all the wheels may be of the 
same size. The peculiar feature of novelty of this part of the invention con- 
sists in causing the hindmost wheels to move sideways with the fore-wheels 
in the act of turning the corners of streets, roads, or ways, instead of the 
fore-wheels only turning as heretofore practised. The means by which it is 
proposed to effect this part of the invention is by employing two rods 
crossing each other diagonally, the ends thereof being respectively fixed to 
each of the axles, so that they shall operate as tension-rods to pull the 
hindmost axle in an opposite direction to the foremost axle, thus compelling 
all the wheels to move in an arc of a circle, thereby facilitating the draught 
of the vehicle to which they are applied, and considerably lessening the 
wear and tear of the wheels thereof. 
2384. H. Hirscu, Berlin, ‘* Propeller for ships.”—Dated 18th October, 1859, 

This invention consists of a rod sliding through a fixed socket backwards 
and forwards, caused by any suitable power, This rod has the ends of 
several blades jointed to it, while the other ends are jointed by rods to the 
fixed socket. When the rod is caused to slide in one direction, the blades 
are pushed against the water in which they are immersed, being caused at 
the same time to expand. When the rod is caused to slide in the opposite 
direction, the blades are made to collapse, so as to force the water from 
between them; and thus by reciprocating rectilineal motion is given to the 
rod. The blades are always caused to press against the water in one direc- 
tion, and the water re-acts with corresponding force,—Not proceeded with. 
2404. J. Hopason, Liverpool, “ Building ships.” —Dated 20th October, 1859. 

For the purposes of this invention, in constructing bulk-heads of iron or 
steel plates in ships and vessels, in place of connecting their edges tu the 
frames of the ships or vessels, as heretofore, the patentee forms the edges of 
a bulk-head double, in such manner that the plates of which the edges of a 
bulk-head are composed may be placed at an angle to each other, and spread 
out so that the edges of the two series of plates may be rivetted to two of 
the angle-iron or steel ribs or frames of the ship or vessel, and such two 
angle-iron or steel ribs or framings may be neighbouring ones or more dis- 
tant from each other. By this means there will be an angular space en- 
closed around a bulk-head, which will give stability to the ship or vessel, as 
well as to the bulk-head. 

2410. G. 'T. BousrirLp, Loughborough Park, Bricton, Surrey, “ Apparatus 
Sor steering vessels," —A communication.— Dated 21st October, 1859. 

The object of this invention is to subject the rudder of a ship to the 
power of an engine worked by steam or other fluid, in such a manner that 
the rudder will obey the motion of the hand of the helmsman, moving 
when it moves, and ee when it stops, without requiring any greater 
expenditure of power by the helmsman than sufficient to operate the 
valves of the engines employed, however great may be the power required 
to work or hold the rudder, The invention cannot be described without 
reference to the drawings. 

2411. T. S. Pripkaux, Willow House, Hampstead, ‘ Construction of ships and 
rafts." —Dated 21st October, 1859. 

This invention has for its object to accelerate the speed and increase the 
strength and durability of ships, by improving the form of the hull, making 
it shot-proof, lightening the weight of the spars and masts, and employing 
the ejection of water or a sub.nerged paddle-wheel at the middle or fore- 
part in conjunction with a propeller at the stern, as a means of propulsion ; 
also to provide them with portable rafts, easily put together, and capable of 
being advantageously substituted (for many services) for a portion of the 
boats at present carried, the space for which will be curtailed by the shorten- 
ing of the upper deck. The invention cannot be fully described without 
reference to the drawings. 

2431. W. E. Newton, Chancery-lane, London, “ Construction of ships.” —A 
communication. — Dated 2Ath October, 1859. 

The principal features of a vessel constructed according to the present in- 
vention are, making the cutwater and stern part of the vessel exceedingly 
sharp. In other words, the track of the vessel through the water is opened 
by surfaces inclined exceedingly near to the line of movement, and the 
water is permitted to close in after the vessel along surfaces exceedingly 
near to the line of movement. Another feature consists in combining very 
xreat length, with comparatively narrow breadth of beam, and light 
draught of water. The exterior parts of the vessel which move through 
the atmosphere, including smoke pipes, pilot houses, and so forth, are also 
constructed in a similar manner to that already described as to the parts 
which move through the water, that is, they are of a lenticular form, and 

»resent sharp edyes fore and aft. Another feature consists in adapting a 
V-shaped fin-like projection along the sides of the vessel below the water 
line in order to augment the floating power of the vessel and increase its 
steadiness. Another feature is the adaptation and use of the extreme after- 
part of the vessel for the purposes of a rudder ; and, lastly, joining the 
metallic plates, knees, ribs, and other parts used in the construction of the 
vessel, sO that they shall hook or lock together, and be as strong at the 
fastenings as at any other part thereof, and at the same time present a 
smooth and even exterior surface. 

2432. W. E. Newton, Chancery-lane, London, ‘* Paddle-whels."—A commu- 

nication.— Dated 24th October, 1859. 

This invention cannot be described without reference to the drawings, 
2437. W. A. Matruews, Sheffield, ‘* Springs.” — Dated 25th October, 1859. 

This invention consists in longitudinally curving or angling the plates of 
which elliptical, flat, or similarly formed springs are composed, so as to 
bring the edges and centre of each plate above or below the neutral axis, 
thereby distributing the material in such a manner that only a small 
portion of the cross section of the, plate is in the line of the neutral surface. 
—Not proceeded with. 

2456. P. D. MICKLES, Syracuse, New York, U.S., ‘‘ Automatic railroad 
switch."—A communication.--Dated 27th October, 1859. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with, 

2459. R. M. Orvis, Great George-street, Westminster, * Railway fastenings.” 
— Dated 27th October, 1859. 

This invention consists in constructing elastic metallic keys with one or 
more surfaces roughened, serrated, or formed with projections or indenta- 
tions thereon, such roughenings, serrations, projections, or indentations 
fitting into or upon corresponding roughenings, serrations, projections, or 
indentations formed upon the jaws or other parts of metallic chairs, clips, 
or sleepers, or formed upon suitable pads, blocks, or keys, the elastic keys 
being used either alone or in combination with such pads, blocks, or keys 
for securin; the rail to chairs or sleepers, or for securing chairs or clips to 
sleepers. The action of the elastic metallic keys is such that, by forcing the 
elastic keys, or the pads, blocks, or keys into their required positions, the 
elasticity of the material as formed enables the roughenings, serrations, 
projections, or indentations to pass or ride over the corresponding roughen- 
ings, serrations, projections, or indentations formed upon the jaws or other 
parts of chairs, sleepers, clips, pads, blocks, or keys, and by the reaction of 
the elastic keys the various parts are retained and secured in the required 
positions, 

2406. H. Greaves, Victoria-street, Westminster, ‘* Permanent-way of rail- 
ways.”— Dated 28th October, 1859. 

This invention consists, First, in an improved description of longitudinal 
wood sleeper-road, the object of which is to give a more efficient bearing 
surface, with a smaller amount of material than heretofore. For this 
purpose the patentee makes use of two longitudinal sleepers in combination 
with wrought or cast-iron chairs for supporting such rail. Secondly, ina 
new adaptation of what are known as ‘* Greaves’ Surface-packed Sleepers,” 
which consists in the employment of two such sleepers of smaller dimension 
connected together by a wrought or cast-iron chair, or by a piece of metal 
or wood, on which the chair for supporting the rail rests, instead of the 
single sleepers now used. Thirdly, in a new arrangement for securing the 
tie-bar, whereby the gauge and angle of the rails are maintained. Fourthly, 
in new forms of chairs constructed respectively in cast and wrought-iron, 
and in the method of moulding the former. The improvement in chairs 
constructed of cast-iron consists in casting the jaws of the chairs or sleeper- 
chairs hollow, thereby giving greater strength with the same amount of 
material, The improvements in moulding such chairs or sleeper-chairs 
consist in withdrawing from the sand the whole of the two jaws at one 
movement (or part of the jaw may be withdrawn first, and the other part 

prwards), and in producing the hollow print in the pattern from which 
the top box or flask is moulded. In some cases, the pattern is lowered 
before the flask is removed from the moulding table, but in other cases he 
employs what he calls a ‘lever harrow” (previously protected by him), to 
remove the flask from the pattern and seule table (without lowering the 
said pattern) to the place of casting. The wrought-iron chair is made from 
a piece of flat bar-iron, bent in a form to receive the rail, and fastened by 
iron rivets to the sleeper, Fifthly, the said invention consists in heating 
sleeper-chairs, and while so heated dipping them in a pre tion of gas- 
tar, petroleum, or other bituminous material. sixthly, the invention 
consists in @ new form of cast-iron sleeper which may be cast vertically, 








and which holds the rail by its own elasticity, without the intervention of 
wood keys, the gauge and angle of the rail 
way. 

2470. G. J. Baranowski, Paris, “ Railway-signal apparatuses.”"—Dated 28th 


1859, 
This invention relates to what are known as “ distant signals” worked by 


maintained in the usual 





the passing of an engine, carriage, or train. The signal is set at danger at 
the signal-post by the first passing wheels, and is maintained there until 
the engine or train has passed the displacing or distance post placed at, say, 
1,200 yards from the signal-post. On passing the displacing post, the 
wheels act upon certain apparatus which shifts the signal from “ danger’ 
to “all clear.” Now, this invention consists in the arrangement and em- 
ployment of certain agents which are similar at both the signal and dis- 
placing posts, and in the — of an intermediate post and apparatus 
oa or nearly so from both signal and displacing posts.—Not pro- 
ceeded with, 





Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


2364. 5. NEwBERRY and H. Moors, Burnley, Lancashire, \*‘ Looms.” —Dated 
17th October, 1859. 

The patentec claims a method of constructing shedding tappets for power- 
looms separate from their boss or bosses, and attached thereto, so as to 
allow the eccentricity of their axis of revelution to be varied or adjusted in 
respect of each, or of any of the said tappets severally and independently of 
the other or others of them. 

2382. W. E. Newton, Chancery-lane, London, ‘ Machinery used for preparing 
= spinning silk, wool, dc.”—A communication.—Dated 18th October, 
1859. 


This invention relates chiefly to improvements on the machinery for 
assorting and preparing fibres for spinning, for which letters patent were 
obtained, bearing Cate the 21st day of May, 1856, No. 1,211, and the 3rd day 
of August, 1858, No. 1,765, respectively, the object being to increase the 
efficiency of such machinery, and thereby to obtain a superior quality and 
better yield of sliver therefrom. In this improved assorting machine a taper 
chain of combs is used for taking up the fibre supplied to the feed-apron, 
and delivering it to the drawing-off rollers on either side of the chain of 
combs, in such a manner as to allow of the longer fibres being first selected 
and formed into a sliver; then fibres of less length, and so on, according to 
the number of gradations of length into which it is deemed desirable to 
divide the fibres. In the specification of the patent of August, 1858, there 
is described a mode of delivering stricks of fibre to the feeding-cloth, so 
that they shall be parallel to each other across the cloth, and be presented 
to the chain of combs, to ensure the middle lines of comb-teeth striking 
into the fibres at about the middle of their length. This end is attained by 
the use of a long cloth and a tape, which are wound up on to a common 
roller as the stricks are laid by hand on to the cloth until a lap or roll of 
sufficient size isobtained. The lap or roll is then taken to the assorting ma- 
chine, which is provided with a feeding apron divided down the middle to 
form a passage for the tape, when the roll is unwound to deliver the fibres 
on to the apron ; as the roll is unwound the lapping-cloth falls away, and 
the fibres are supported by the tape until they are delivered on to the apron. 
It has, however, been found in practice (particularly when silk is the fibre 
under operation) that a tendency exists forthe lapped fibresto adhere together, 
and, instead of passing forward with the tape, to cling to the roll. To avoid 
this it is now proposed to introduce into the roll a second tape, which, as 
the roll is unwound, will cause the stricks of fibres to leave the roll and fall 
upon the feed-apron. 

2383. W. E. Newton, Chancery-lane, London, ‘* Combs or gills employed in 
the preparation of Jsibrous substances.”"—A comuunication.—Dated 1sth 
October, 1859. 

This invention cannot be described without reference to the drawings. 
2380. J. Hiaeins and T. 8S. Wuirwortu, Salford, Lancashire, ** Preparing 

and spinning cotton, dc.”— Dated 18th October, 1859. 

This invention cannot be described without reference to the drawings. 
The patentees claim, First, in carding engines in which revolving sheets 
of flat are stripped by self-acting apparatus, the employment of two or 
more sets of travelling flats on the same cylinder; Secondly, in reference 
to slubbing or roving frames, causing one portion of the bobbin-rail to act 
as a counter balance for another portion thereof ; Thirdly, the combination 
of bobbin and spindle shafts and wheels which maintain the same relative 
positions with a copping rail which carries the bobbins; Fourthly, in 
reference to self-acting mules, imparting motion to the arm which carries 
the regulating screw by means of a lever connected to the carriage, and 
turning upon a centre eccentric to that upon which the screw vibrates ; 
Fifthly, as applied to self-acting mules, the employment of the cam-shaft 
for changing the motion of the carriage when a second draw is required ; 
Sixthly, for the purpose of obtaining a second draw, commencing the 
diminished speed by a pinion upon the back shaft. 


2418. W. Brookrs, Chancery-lane, London, ** Preparing wool, &e.”"—A com- 
munication.— Dated 22nd October, 1859, 

According to this invention the fibres to be operated on are fed by means 
of an apron to between pressing rollers, of which, by preference, there are 
three working together. From these the fibre passes to between a pair of 
toothed rollers, which in part hold it whilst it is operated on by comb-teeth 
in wires carried by a pair of revolving frames. These last comb-teeth may 
be called working combs: they are affixed to bars capable of motion 
governed by cams, or such like means, acting with each revolving frame, 
in order that, as they revolve with the frames by which they are supported, 
they may more readily enter the fibre, draw it, and then pass therefrom, 
whilst the fibre is drawn forward by drawing rollers travelling at quicker 
speed, and delivering the fibre thus laid and straightened or dressed to a 
delivering apron, or such like means, 

2425. G. Houpen, Preston, Lancashire, “ Spinning.”—Dated 24th October, 
1869. 

This invention relates to a peculiar construction and arrangement of 
apparatus to be used in connection with the clutch-boxes of mules, whereby 
the clutches may be locked or held in gear when in action, thereby pre- 
venting the accidental slipping or disengagement of the clutch. In applying 
this invention to the carriage motion of a self-acting mule, two brackets or 
supports are bolted one on each side of the mule head framing, and serve to 
support the ends of a transverse rod or bar laid between them. his rod is 
fitted with two lever arms, one of which, when elevated, presents itself 
immediately behind the boss of the sliding-clutch of the drawing-up 
mechanism, and in this position effectually prevents the clutch becoming 
accidentally disengaged. The weight of the second lever-arm keeps the 
first arm in its elevated position, and consequently maintains the clutch 
locked ; but when the carriage is brought up, the faller bar, or other conve- 
nient portion of the carriage, is made to pass under the second lever-arm, 
and thereby elevate it, at the same time depressing the first arm and releasing 
the clutch, which is then free to be slid back over the arm to admit of the 
disengagement of the clutch. It is obvious that a similar arrangement may 
be applied to the clutches of the mechanism which actuates the drawing 
rollers, and generally in all cases where a locking motion for a clutch-box is 
deemed requisite.—Not proceeded with. 


2439. E. Euuis, St, dwn’s Well’s-road, Nottingham, “ Lace."—Dated 25th 
October, 1859. 

This invention is more especially applicable to that description of bobbin 
net lace in which the crossings are made by the warp-tiireads. In the pro- 
duction of lace of this sort, the warp threads are now usually wound all 
together on a warp-beam, but this arrangement has the disadvantage that 
when a pattern is introduced, the “ finings,” or closer parts of the pattern, 
work up more of the warp than the plain net takes ; more or less pull con- 
sequently takes place between the two, and the work becomes distorted. 
To avoid this, attempts have been made to employ warp-threads wound on 
separate spools or reels, each mounted on an upright, or nearly upright, 
pin ; but these attempts have failed, in consequence of the difficulty of 
making the spools turn with sufficient facility. Now, according to this 
invention, the warp-threads are wound on bobbins similar to those employed 
for the bobbin or carriage-threads, only they are usually larger. These 
bobbins are placed side by side vertically in troughs, the edge or periphery 
of each bobbin at the bottom resting on a steel fixed on the bottom of 
the trough ; in front of and behind the bobbin similar steel bars are placed. 
Lateral or sideway motion of the bobbins is prevented by wires passing 
from the bar in front of the bobbins to the bar behind the same, and every 
bobbin is kept from contact with those next it by these wires. The thread 
is drawn from the lower part of each bobbin, so that the strain on it tends 
to lift the bobbin, and so reduces the friction ; by this arrangement the 
thread comes from the bobbins much more freely than if it were drawn 
from the upper parts thereof. In order to prevent the bobbins turning tn 
consequence of the vibration of the machine, or otherwise, when it is not 
desired that they should turn, the patentee employs apparatus to lock or 
hold the threads, so as to prevent them from being drawn from the bobbins 
except by the action of the feeding-bar. Were an apparatus of this de- 
scription not employed, the bobbins would turn with such facility that the 
threads would become slack, and bad work would result. The locking 
apparatus employed is of the following construction :—The threads, after 
they leave the bobbins. pass through holes punched in a bar passing from 
end to end of the machine; this bar is termed a ‘‘punch-bar” (or slay), 
and it serves to keep the threads accurately spaced ; immediately behind it 
is a blade connected with the feeding-bar, and when this bar is up at the 
time the work is being made, the edge of the blade will be raised so as to 
deflect the threads which pass over it upwards, and cause them to make an 
angle in passing through the guide-holes in the punch-bar (or slay) ; the 

reads are thus prevented from being drawn through this bar, and the 
quantity taken up into the work can only be obtained by raising the 
* lin " or welghta applied to the threads between the points where 
they are held by the punch-bar and the points where they pass into the 
work or fabric. When the feeding-bar descends to draw a measured quan- 
tity of thread from each of the bobbins, then the locking-plate descends 
and allows the threads to run freely through the punch-bar or slay. 
Locking apparatus, such as is above described, may in some cases be advan- 
tageo employed when working with spools in lieu of warp-bobbins, and 
particularly when thick threads and gimping threads are employed, 
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2444, J. J. BourncART, Guebwiller, Haut Rhin, France, ‘‘ Mules for spinning.” 
—Dated 26th October, 1859. ; 
This invention cannot be described without reference to the drawings. 


2462. R. A. Brooman, Fleet-street, London, ‘‘ Threads for weaving, and a 
machine for making the same.”—A communication.—Dated 27th October, 
1859. 


This invention consists, First, in forming a thread with a cotton or other 
core, and with an exterior or face of wool, or silk waste, woollen or silk 
fibres. previously used or otherwise, which, after being carded, are formed 
in any of the ordinary modes into a sliver or thread, which sliver or thread 
is wound on or round the core by any machine adapted to the purpose. 
The invention consists, Secondly, in an arrang t of hinery for 
coating or covering a core with a thread of wool, or for surrounding a core 
of any material with a thread of any desired material. Upon a suitable 
frame there are mounted bobbins carrying the woollen threads, and a 
roller on which the cotton is wound ; there are pressure-rollers through 
which the cotton thread passes, and which keep it in a state of sufficient 
tension while the woollen thread is being wound on it ; both threads are 
carried down, and the woollen thread through a fiyer which, being caused 
to revolve, completely covers the core, and the mixed thread is then wound 
on toa bobbin or reel. The frame upon which the reel is mounted has an 
up-and-down motion, in order that the thread may be regularly wound 
thereon. In the same machine several threads are being manufactured at 
the same time, there being as many receiving bobbins as finished threads. 


2467. D. Diuiigs, Roubaic, France, ‘* Looms.”—Dated 28th October, 1859." 
This invention consists in certain lifications easily applicable to power 
looms for throwing the shuttles successively from one side, then two from 
the other side, and so on. The invention cannot be described without 
reference to the drawings.—Not proceeded with, 
2468. J. Hiaains, Salford, Lancashire, “‘ Warping yarns or threads.”—A 
communication.— Dated 28th October, 1859. 
This invention cannot be described without reference to the drawings. 


2473. S. C. Lister, Manningham, and J. Warnurtox, Addingham, ** la- 
provements in dyeing silk, cotton, and china grass, and similar vegetatle 
Jibres, and in preparing and spinning coloured and mixed coloured yarns 
Jrom such sibres.”—Dated 29th October, 1859. 

These improvements consist in dyeing waste silk before being dressed or 
combed ; also after being “‘ jigged” (.e., once roughly combed or dressed), and 
then re-combing the dyed silk ; also in dyeing the combed or dressed sliver 
of silk before being spun ; also in mixing two or more colours before being 
dressed or combed, or when carding combed or dressed silk, or in the 
drawing operations, before being spun, or at the time of spinning; also in 
mixing dyed silk, such as above described, with wool, hair, cotton, flax, or 
similar fibre, the waste silk being dyed and mixed before being spun. 
Another improvement consists in dyeing cotton, flax, china grass, or similar 
fibre in the raw state, that is,’before being dressed or combed ; also jigging such 
fibres and then dyeing, and then re-combing them ; also dyeing such fibres 
before being spun after being combed or dressed; also mixing two or more 
colours of different or similar fibres before being combed or dressed, or 
when carding such combed or dressed fibres ; also in mixing such coloured 
combed or dressed fibres before being spun. 








Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Impl is, Flour 
Mills, §c. 


2396. J. Brucksuaw, Longslow, H. Brucksuaw, Hinstock, and W. S. UNDER- 
HILL, Newport, Salop, ‘* Elevating grain.” —Dated 19th October, 1859. 

Tnis invention consists in using a revolving fan for the purpose of elevat- 
ing or raising grain, and this fan is applicable to threshing machines, 
granaries, corn mills, warehouses, and for any other like purposes in which 
grain is required to be raised. The fan is of the common rotatory descrip- 
tion, driven in the usual manner, and the substances to be raised all caused 
to pass in at the sides of the fan, and are delivered into a passage or spout 
on the outer edge or rim only, and in manner similar to that in which the 
blast is used at a common smith’s fire ; the grain or other substance is raised 
by the joint action of the fan and blast. 








Ciass 5.—BUILDING.—NoneE, 





CLass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


2435. G. Canouth, Curtain-road, Shoreditch, London, ** Percussion-caps.”— 
Dated 25th October, 1859. 

This invention consists of a mixture of chlorate of potash, with the 
prussiates, solubles, or insolubles, the hy Iphit e phosphures and 
amorphous phosphorus alone or combined ; these compounds being of a 
dangerous character when treated in a dry state the inventor has constructed 
a machine by which all danger is avoided. It consists of as many steel pias 
flattened at the end as he intends of priming caps at atime. He dips the 
said machine in the composition (which has previously been reduced into a 
pasty or semi-liquid state), and then introduces it in the caps by one single 
operation. The caps thus primed with the said semi-liquid composition are 
then carried into a warm room to dry. The said machine can also be 
employed with any other fulminate to the effect of avoiding the danger of 
explosion.—Not procecded with. 

2453. T. Wuitsy, Millbank-street, and W. Dempsey, Great George-street, 
Westminster, “ Ordnance and fire-arms.”—Dated 26th October, 1859. 

This invention consists, First, in applying a metal spring or springs to a 
movable breech or piston within the barrel of a piece of ordnance or a fire- 
arm. Secondly, in the application of an air vessel or chamber in communi- 
cation with the barrel of a piece of ordnance or a firearm. And these 
improvements may be used in combination or separately. 








Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


2436. W. C. Day, Strand, London, ** Stockings and drawers.”—Dated 25th 
October, 1859. 4 

These improvements in stockings, drawers, and other articles of under 
clothing, consist in making those articles of increased thicknesses (com- 
pared with the general thickness of the legs or arms) at the knees and 
elbows, in the manner well known in making the heeis and toes of stockings 
of double thicknesses. By this means the knee-caps and elbow-joints are 
kept warm. The patentee prefers to make the increased thickness so that 
it is very much curtailed, or disappears altogether at the back of the legs, 
and in the bend of the arm, so as to prevent the extra thicknesses incom- 
moding the action of the joints. 

2446. W. W. Kennepy, Glasgow, ‘* Shirts.” —Dated 26th October, 1859. 

The patentee claims the system or mode of making shirts in which the 
front or fore-part of the shirt is cut in such a manner as to admit of its 
passing over the shoulders of the wearer, and of forming a back band or 
yoke piece, and so dispensing with shoulder-straps, at the same time obtain- 
Ing an easy and superior fit. 

2447. J. H. Paterson, Glasgow, ‘ Improvements in shirting cloths, and in 
shirts.” —Dated 26th October, 1859. 

The essence of this invention consists in the manufacture of honey-comb 
cloths, or cloths of a generally similar character, in shirting pieces, and in 
the adaptation, application, and use of such fabrics in the manufacture of 
shirts.—Not proceeded with, 

2463. H. Cowas, Barnes, Surrey, “‘ Waistcoats, &c."—Liated 27th October, 
1859. 

This invention relates to waistcoats and certain other articles of wearing 
apparel, and consists in the application, adaptation, or combination or in- 
troduction or insertion of a piece or pieces of elastic material to, in, or with 
the same, so as and in order to cause them to fit or adapt themselves more 
accurately to the form or figure, and permit of buckles, tapes, and such 
like appendages being di i with.— Not proceeded with. 

2474. C STANNET, New-street, Covent-garden, London, ** Boots and shoes.”"— 
Dated 2th October, 1859. a 

The patentee claims, First, the general arrangements of machinery or 
apparatus described applied to the manufacture of boots aud shoes, and 
other coverings for the feet. Secondly, a resilient or spring bed or table 
disengaged and fixed at intervals, accordingly as the piercing and pegging 
or movement of the article under operation takes place. He also claims & 
certain construction of carriage for the support of the article under opera- 
tion, mounted on ‘castors or other contrivances, to admit of motion on the 
table in any direction as may be required. Thirdly, an arrangement of 
escapement for delivering the pegs one by one as required for insertion in 
the article under operation. Fourthly, the ee of a certain con- 
struction of reciprocating knife, for cutting and splitting of leather in the 
manufacture of — and shoes and other coverings for the feet. Fifthly, 
a ip ting knife applied to the cutting of strips of thick 
leather. Sixthly, he claims blocking or forming the soles and other parts 
of boots, shoes, and other coverings for the feet, by means of a bag filled 
with shot, sand, or other grarulated sub weight 





: a3. 





either of 


in itself, or with the addition of pressure. Soventhiy, Be claims the appli- 
cation of a hammer arranged and actuated as described to the hamme ae 
of leather in the factu fi id. Eighthly, the moulds moun 


on suitable tongs or levers for the purpose of — moulding parts of 
boots and hoes ont other coverings for the feet, al as desoribed with 
reference to the drawings 
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2475. J. S. MaRGETson, Cheapside, London, “ Collars for gentlemen's, ladies’ 
or children’s wear.” —. 29th October, 1859. 

The inventor proposes inserting or laying or fixing upon the upper surface 
of the collar a piece of open worked lace of any desired pattern, and (when 
required), placing a piece of coloured material beneath it for the purpose 
of showing up the pattern of the lace more distinctly.—Not p' with. 


Crass 8.—CHEMICAL. 
Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

2458. P. R. Hopex, Chalcot-crescent, Primrose-hill, Middlesex, “ Brewing.”— 
Dated 27th October, 1859. 

This invention cannot be described without reference to the drawings. 

2460. H. Pups, Penhoe, and J. BaNNeur, Freter, Devonshire, *‘ Manure.” 
—Dated 27th October, 1859 

For the purposes of this invention wood saw-dust, or other vegetable 
matter in a divided state and uncharred, is applied in urinals or other 
receptacles of human urine, in such manner as to become charged or 
saturated with such urine. The saw-dust or other uncharred vegetable 
matter thus saturated is allowed to stand in heaps or masses for a con- 
siderable length of time, in order that decomposition may take place. The 
product thus obtained is then dried, so as to evaporate the moisture, and 
the dried matter is then again saturated with urine by being placed in 
urinals or vessels, or is otherwise saturated with such urine, and the pro- 
duct is again allowed to stand for a time and is again dried. The processes 
of saturation and of drying being repeated till the desired degree of concentra- 
tion is obtained. 

2461. R. A. Brooman, Fleet-street, London, ‘‘ Red colouring matters or dyes.” 
—A communication.—Dated 27th October, 1359. 

This invention consists in obtaining a red colouring matter or dye by 
mixing aniline with anhydrous bi-chloride of titanium, anhydrous bi- 
bromides of tin, or of mercury, or anhydrous iodine of tin, aud heating the 
mixture to boiling point, and in treating it in the manner in which the 
mixture of aniline with bi-chloride of tin is directed to be treated in the 
specification of an invention patented 12th April, 1859 (No. 921). 

2471. Z. GHESQUIERE, Quai Conti, Paris, *‘ A process to render gold and silver 
malleable and ductile.” — Dated 29th October, 1859. 

The first of these processes is that of alloying matleable gold or silver of a 
high standard with copper pure or of good quality. To preserve to these two 
metals united the malleability which each separately possesses the patentee 
proceeds as follows :—He melts the gold or silver by itself in a suitable 
crucible, and when the metal is in fusion and suitably heated he throws into 
the bath 1 part in weight of the following composition for every 1,000 
parts of the metal, namely, 95 parts of the melted borax, and 5 parts of 
protoxide of manganese, which, previous to being used, shall have been 
melted together, well mixed, run into sheets, and piled with care. The 
addition of these substances in the crucible has the effect of leaving at the 
surface of the bath a fluid matter which preserves the copper from oxida- 
tion at the moment of adding it to the gold or silver; a preservation from 
all oxidation forms on the surface of the copper at the moment of iutroduc- 
tion to the bath. The second process relates to treating metals completely 
brittle or eager upon which laminating or hammer-hardening is impossible. 
To render malleable and ductile metals, which are not so from the presence 
of one of the bodies and one of the substances occasioning their brittleness, 
he proceeds as follows :—He directs upon the metallic bath, when it has 
acquired an elevated temperature, a current of atmospheric air from a 
bellows ; this current of air will oxidise the metals which oppose the 
malleability and the oxides which form will present themselves melted on 
the top of the bath. These oxides from their nature are generally very 
liquid, and he gives them consistence by throwing into the crucible either 
vegetable coal-dust or coke-dust. In this state the oxides are easily removed 
by an iron spatula slightly curved at the end, and coated with a luting of 
ashes that the gold may not adhere to it. This process from its nature 
dispenses with any precise analysis, but to accelerate the operation it is 
requisite—if amongst the foreign metals which give brittleness to the gold 
or silver there be no lead—to add a quantity of this last metal equal to the 
presumed weight of the refractory metals. Any excess of lead can only 
retard the operation without other detriment. Cases present themselves 
when the non-malleability af the metal is occasioned by foreign bodies of 
which the oxides are dry, and in such cases they may be withdrawn from 
the bath without the addition of the coal-dust ; but to render the operations 
uniform, it is desirable that a small quantity of lead or bismuth be added to 
communicate to the oxides the usual fluidity, which also quickens the process 
of ductilisation, If, from the use of impure copper in the alloying, or from 
other undetermined cause, the gold has become eager and brittle, recourse 
should be had to the above process, adding to the bath a little metallic lead 
to facilitate the operation. 


Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2433. H. S. Rosser, Upper Philimore-gardens, Kensington, *‘ Electric telegraph 
cables.” — Dated 25th October, 1859. 

This invention consists in the construction of a cable composed of two or 
more wires partially insulated, each wire to be twisted in a very long spiral 
around a small cord, thus allowing for any strain that may be made on 
the cable, without danger of breaking the wire. The cord and wire so worked 
together shall be afterwards laid or worked into a strand of hemp or other 
fibrous substance (or the wire may be simply laid without twisting), which 
the patentee proposes shall be saturated with tar, or any substance which 
will tend to preserve it from the corrosive action of the sea water. In case 
he requires a larger amount of communication through the same cable 
without increasing the number of strands in the same, he uses two or more 
wires previously covered with cotton or other fibrous substance, and worked 
in the same manner as before described. In this arrangement the wire or 
wires so worked into the cable will be slightly acted upon by the sea or 
other water, a portion of which wire or wires will form one of the elements 
in the arrangemeut, and to preserve such wire or wires, and to render them 
a more perfect negative, he purposes to give such wire or wires when neces- 
sary a coating of platinum. By this arrangement, the ends of two of the 
wires being attached to a recording or relay instrument at the distant 
station, it is evident that this forms one wire extending to the place to 
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they were sent. By such an arrangement, if cither end of the wire of this 
circuit at the sending station be, by means of a commutator or key, brought 
into contact with a certain quantity of zinc in the earth or water, then the 
current so formed will affect the recording instrument oppositely at the 
distant station. By acombination of four wires or two circuits in the same 
cable, the signals can be sent either way at the same time, and he can use as 
much of the earth for the return curreut as he thinks advisable. Secondly, 
the cable may be constructed with a centre core of wire, insulated with 
gutta-percha or india-ruvber, or other insulating substance, and around or 
along such insulated core of gutta-percha covered wire or wires, he proposes 
to place (either twisted or laid) one, two, or more wires (according to the 
amount of communication required) covered with cotton or other fibrous 
substance sufficient to prevent such wires coming into metallic contact with 
each other, the whole being worked into a hempen cable ; or the wires can 
be worked into the strands of a hempen cable around such core. By this 
construction of cable—each end of one of the partially insulated wires being 
connected with one side of a recording instrument at each end, and the in- 
sulated wire being in contact with the other side of the instrument at the 
receiving station, and the other end of the insulated wire being brought in 
contact with the zine in the earth or water at the sending station—a current 
in one direction, and capable of working such instruments as require such 
a current, will be at once produced. By this mode of working a cable, he 
will be able to transmit signals through the existing cables by means of the 
outer and inner wires that are found difficult to work by intense currents, 
for if the outer wire or wires of the cable be brought in contact with one 
side of the recording instrument at each end, and the inner wire be 
brougitt in contact with the other side of the instrument at the receiving 
end, and the other end of the insulated wire be brought in contact with au 
element in the earth or water opposite in its electrical properties to that of 
which the external wire of the cable is composed, will, on each contact with 
such element at the sending end, give signals at the receiving station. All 
such cables constructed as before des«ribed may be protected by outer 
covering of wire at the ends. In using this mode of transmitting the 
electric current in subterraneous or land lines the wire, being first covered 
with cotton or other fibrous substance, is afterwards twisted, plaited, or 
laid together to form a cable that may be passed through tubes in the earth, 
or carried upon poles not requiring other insulation than a hook or nail 
fixed in such posts, and varnished with a composition of gutta-percha or 
india-rubber. The conditions necessary for transmitting signals by this 
arrangement are, that a portion of the line will be buried in the earth or 
water, the two ends of such wire or circuit brought in contact with the 
recording instrument at the receiving station, and at the sending station 
either end brought in contact with the zinc placed in the earth or water. 
when signals will be transmitted in either direction. Where it is incon- 
venient to bring this line wire or cable in contact with earth or water, and 
a current in one direction only is required, he attaches one end of the 
circuit to a raphite plate in the earth or water, making and breaking con- 
tact with the other end of a wire to a positive metal, and vice vers. 
2440. H. C. Hurny, Worcester, “ Apparatus for applying or using mecha- 
nism or electro-magnetisin as a motive power.”— Dated 25th October, 1859. 
The object of this invention is to obtain a more effective motive power than 
heretofore from the combined forces of a number of magnets (electro or 
other) with constant poles, and others the poles of which are changed 











~ ; | to the same water level, 
which the signals are to be transmitted, and back to the station from whence | 


periodically, as hereinafter described. This object is effected by the follow- 
ing arrangements :—A number of horse-shoe or other ets are fixed in 
a cylinder or barrel in such a way that their poles or ends are exposed on 
the outer surface of the cylinder, the line of the poles of each magnet 
being parallel, or thereabouts, to the axis of the cylinder. The magnets 
are so arranged that, when the cylinder revolves freely upon its axis, the 
magnets shall be in one or more tiers, the magnets of each tier being in the 
same plane. Around the cylinder or barrel is placed a fixed cylindrical 
frame containing a number of magnets with their poles or ends so exposed 
that the ends or poles of the magnets of the revolving cylinder will closely 
pass them without contact. The inventor prefers that both the moving 
and stationary magnets should be so placed or formed that the surfaces of 
their ends or poles shall not be tangential to the circumference of the 
cylinder. The number of magnets in the moving cylinder should differ 
from the number in the fixed frame so that only a part are exactly opposite 
to each other at the same time. Either the moving or stationary magnets. 
must have their poles constant, and arranged alternately, and the polarity 
of the others must change as they pass or are by the opposing magnets. 
He prefers that the magnets in the fixed outer framing should have their 
poles constant, and that the change of polarity should take place in the 
magnets of the revolving cylinder. In this case the polarity of the magnets 
is changed by the coils terminating in arms or pillars projecting from the 
surface or end of the cylinder, which press upon the inner surface of a 
hollow fixed cylinder, such inner surface being composed of a non-conduct- 
ing material, inlaid with two circles of recurring tablets of metal. The 
tablets of the two circles communicate in pairs with the opposite poles of a 
battery, and the polarity of the tablets of each circle must alternate in 
like manner to that of the fixed magnets, so that the arms in passing from 
one pair of tablets to another will reverse the current through the coil of 
the changing magnets ; and this must be arranged to occur at the time that 
the poles or ends of the changing magnet are passing exactly opposite the 
ends or poles of each of the fixed magnets. He prefers a large number of 
small magnets to a small number of large magnets, and that the fixed 
magnets in each tier be placed as close to each other as practicable.—Not pro- 
ceeded with, 

2454. I. Zacueront, Liverpool, “ Electric telegraphic cables."—Dated 27th 

October, 1859. 

This invention consists of an arrangement of materials or substances 
by which electric telegraph cables are made to contain in small space 
several conducting mediums, combining strength, lightness, and pliancy, 
with an addition or application allowing the same to be submerged with 
perfect safety. The core or centre is made of hemp, flax, or other vege- 
table fibre twisted into a rope or cord; running longitudinally with this 
rope are the conducting mediums, made of copper or other metal, and 
consisting of one or more wires insulated by, or firmly embedded in, gutta- 
percha or like substance; outside of these is placed a sufficient number of 
ropes made of a vegetable fibre, placed either parallel with or spirally 
round the conductors; the whole is to be coated with gutta-percha or 
similar non-conducting material. The vegetable fibres may be covered 
with bees’-wax. The inventor purposes paying the cable from vessels by 
the machinery already used for that purpose ; but at distances varying 
according to the depth of the ocean are to be attached pieces of cork to 
assist in supporting great lengths.—Not proceeded with. 





Cuass 10.—MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 


2342. J. P. Henperson, Summerford House, Stirling, N.B., * Stop-cocks or 
valves.” —Dated 14th October, 1859. 

Under one modification of this invention the improved stop-cock or valve 
mainly consists of two sectional portions of a valve-chamber bolted, screwed, 
or otherwise attached together to form a solid ch . One 1 
portion of this main shell forms the inlet from the source of supply, being 
formed with a horizontal pipe or thoroughfare for this purpose. The inner 
flange face of this portion is accurately faced up to form the inlet seat of the 
valve. The other sectional portion of the main shell is of a wider bore, and 
it forms the actual receiving chamber for the liquid which passes off from 
it by alateral and vertically descending pipe or discharge outlet. The front 
or outer end of this portion of the main shell is bored out in the centre, and 
screwed interiorly to receive a horizontal screwed spindle which works 
through it as throagh a fixed nut. This spindle projects out of the shell, 
and is long enough to receive an actuating lever or other detail for turning 
it by ; or instead of using a screwed spindle a plain spindle may be adopted 
to be worked by direct endlong pressure, or in any other convenient way. 
The inner end of this spindle is formed with an end flange or piston-piece 
forced on its extreme outer end with a dise of caoutchouc, or other suitable 
material, whilst on its inuer face, or that part which joins the spindle, there 
is a second elastic dise or annular facing-piece. The outer disc, when the 
valve is closed, bears hard against the face of the inlet portion of the main 
shell, thus completely stopping the flow of water, whilst, when the spindle is 
drawn back, this elastic face is withdrawn from the stationary metal face, 
and the liquid flows into the receiving chamber, and thence away by the 
discharging branch. The object of the inner or secondary elastic disc is to 
prevent the liquid from flowing off past the actuating spindle, by coming 
up against a faced shoulder in that section of the main shell. In this way 
the elastic face action is duplex, that is to say,fone such face action opens 
and closes the water-way, whilst the other acts as a stuffing-box for prevent- 
ing liquid escape during the discharge through the stop-cock.—Not proceeded 
with, 

2343. G. Price, Wolverhampton, ‘ Locks.”—Dated 14th October, 1859, | 

This invention cannot be described without reference to the drawings. 
2346. G. GoLpsmitH, Leicester, ** Gas-meters.”—Dated 14th October, 1859. 

In carrying this invention into effect the ordinary measuring wheel is em- 
ployed, and the gas is introduced into the interior thereof in the ordinary 
manner, and, in order to get and maintain a constant water line in respect 
to the measuring wheel, the bearings of the axis of the measuring wheel 
are affixed to, and carried by, a float, the shape of which it is preferred 
should be of a curved form, so as to pass under the measuring wheel, and 
to rise up on either side of the periphery of that wheel, one end of the float 
being attached by a hinge or joint to the case of the meter, the other end 
of the float passing into an inverted case or cover, the lower edges of which 
dip mto the water contained in the case of the meter; but the form and 
arrangement of the float for carrying the bearings of the axis of the 
measuring wheel may be greatly varied, so long as that, whatever be the 
quantity of water in the meter, provided that there is sufficient to uphold 
the float and measuring wheel, the measuring wheel may be retained subject 
In communicating motion from the axis of the 
measuring wheel a screw and screw-wheel are used as heretofore, but pro- 
vision is made for giving motion to the driving axis of registering apparatus 
from the screw-wheel (which is carried by the float) by two projections 
affixed thereto, which come on either side of a cross-head affixed to the 
driving axis of the registering apparatus ; or motion may be communicated 
from the screw-wheel by other convenient means. A flexible tube is inter- 
posed between the inlet passage for the gas and the tube which conducts 
the gas to the wheel. In order to prevent gas entering the meter when the 
water falls too low in the case, the float has connected to it a rod or instru- 
ment attached to a valve in the inlet passage, so that the valve is shut when 
the float is not upheld by the water to a certain height, and gas is allowed 
to flow into the inverted cover or case before mentioned, as well as into the 
measuring wheel, so that the pressure in the wheel and case will be constant, 
—WNot proceeded with, 












2351. F. A. Lesion, Manchester, “‘ Screws, bolts, and nuts."—A communication, 
—Dated 1ith October, 1859. 
This invention cannot be described without reference to the drawings. 


2354. J. H. Jounson, Lincoln's-inn-fields, London, * Breaking stones.”"—A 
communication.—Dated 15th October, 1859. : 

The breaking or crushing machine consists of a suitable strong frame, 
provided with a horizontal shaft carrying a scroll cam, and driven by gear- 
ing from a main driving-shaft, which may be actuated by a portable engine. 
The cam serves to elevate a heavy hammer-block connected to a vertical 
slide, and fitted on its under or striking surface with a number of steel 
points, arranged wider apart or closer together according to the size of 
broken fragments to be produced. These steel points are by preference of 
a triangular pyramidal shape, and are fitted into a separate block which is 
keyed on to the hammer face. The stones to be broken are placed on a 
cast-iron anvil beneath the h which d Is and strikes by its own 
gravity. Suitable vertical guide rods are used for guiding the hammer in 
its up and down movements. The broken fragments are sorted into sizes 
by a revolving cylindrical screen of perforated metal plates, also driven by 
the steam engine. 

2358. N. MONTANARI, Charles-street, Soho-square, London, “‘ Apparatus for 
aiding children in learning to walk.” —Dated Lith Ovtober, 1859. 

This invention cannot be described without reference to the drawings. 

2359. R. Sairu, Islington, London, *‘ Puryication of water.”—Dated 15th 
October, 1859 

In carrying this invention into effect the patentee employs a compost or 
mixture of pulverised or powdered sulphur and turpentine (or their 
chemical equivalents), and which mixture he introduces into the water to be 
treated ; whereupon, by the chemical and mechanical actions set up, the 
impurities are partially dissipated, and partly deposite l or thrown down, 
leaving the water clear and bright. 

2562. W. R. Haut, Cannon-street, London, “‘ Wadding.”—A communication, 
— Dated 17th October, 1859. 

This invention consists of a certain combination of machinery and dyeing 
and sizeing tubs, and of steam pipes ; and of a certain combination of 
knives and machinery for the purpose of manufacturing cotton wadding, 
The cotton is carded to the proper consistency in thin layers or laps, and 
wound on the top rollers of the machine. The First operation of the appa- 
ratus constituting this invention is to combine these laps and carry them 








forward, at an uniform rate, with feed rollers that deliver them to calender 
rollers, by which they are compressed into a single sheet, The sheet then 
passes between rollers in a tub containing dyeing material, and is delivered 
to hollow drying rollers heated by the introduction of steam, It is thus pre- 
sented nearly dry to the action of a roller working in a tub containing 
sizeing material, by which one side is sized, and it is then passed over a series 
of steam pipes by which it is dried, before it is reversed by other rollers 
which present the unsized side to a second sizeing roller working in another 
size tub, Having been thus sized on both sides, it is carried over a second 
set of steam pipes and rollers » f which it is dried and finished. The sheet. 
of wadding is cut into pieces of the requisite length by a combination of 
knives with a roller, to which motion is imparted by a reciprocating and 
vibrating bar. This bar is furnished with teeth by which a rotatory motion 
is conveyed to the roller until a determinate point is reached, when it is 
disengaged, and the motion of the sheet arrested by a gripper acting in 
advance of a knive which severs the sheet. The knife is then withdrawn, 
and the sheet relieved from the gripper, and the motion of the roller is 
resumed until another piece of the length determined has been measw 

and passed over the roller, when the wadding is again gripped and sevcred , 


2365. G. W. Reynoups and E. Dance, Birmingham, “ Baskets.”—Dated 17th 
October, 1359. 

This invention consists, Firstly, in making baskets and other articles 
usually made of wicker-work, such as gig bodies, and the bodies of peram- 
bulators, of a fabric or material consisting of cane or rattan made into 
wicker-work, the said fabric or material being made either wholly of cane 
or rattan, or having wire in the warp. In making articles of the ,said 
fabric or material the inventors employ machinery resembling a loom in 
most essential respects, but having the additions or modifications hereinafver 
explained. The said machinery constitutes the Second part of the invention, 
To the breast of the loom they attach two guides, the said guides nearly re- 
sembling the letter Y inverted. These fit upon one another, and when it is 
wished to produce an angle in the work to be made, the fabric, which, duri 
its manufacture, is passed between the guides, 1s compressed by the sai 
guides being brought and fixed very near to one another. One half of the 
weft is put m the fabric before it enters the guides, and the other half is put 
in during the time it is being compressed between the guides. In_order to 

»revent the fabric from being loosely woven they press the warp laterally, 
y means of a right and a left-handed screw worked by a winch.—Not pro- 
ceeded with. 


2373. W. Haun and A. Weuts, Brith, Kent, “‘ Ropes and cords.”—Dated 17th 
October, 1859. 

This invention cor in facturing ropes and cords by combining a 
core and a set or sets of longitudinal threads, yarns, strands, cords, or 
wires, with a set or setsof braided threads, yarns, strands, cords, or wires‘by 
means of the hollow tube braiding machine. The core may either be of 
metal, or of any other suitable material, such as hemp. The machinery 
which the inventors prefer to employ iu carrying out their invention resem- 
bles that which they described in the specification of an invention,for which 
letters patent were granted to them dated 28th October, 1858, No, 2.411, for 
** Improvements in electric telegraph cables, and in machinery employed in 
the manufacture thereof.” 


2374. W. Tie, Londonderry, “ Sewing machines."—Dated 17th October 
1859. 

The First part of this invention is intended to be applied to a number of 
sewing machines driven by hand, steam, or other power, and has for its 
object the stopping of any of the machines upon a thread breaking either 
accidentally, or on the work any of the machines have to do being com- 
pleted. For this purpose, instead of leading the thread from the bobbin 
direct to the needle, the patentee carries the thread back, and through the 
eye of a svud or steeple, and then forward over the top of the bobbin, and 
through the eye of a trumpet, which hangs loose in a vertical wire, and 
which acts on the end of the upper or horizontal lever while the thread is 
in tension, and the band by which the machine is driven is on the fast 
pulley, and then forward to the eye of the needle, The upper lever is con- 
nected with another lever, the lower end of which acts upon a carriage, 
and, according to the position of the lever, drives the carriage to or fro, 
The carriage has projecting therefrom two pins or studs, between which the 
belt or band for driving each machine passes, and by which the belt or 
band is shifted to or from a fast or loose pulley on the main shaft of the 
machine. As long as the thread remains unbroken the be t remains in the 
fast pulley, but upon the breaking of the thread the tail of the upper lever 
flies up, and, through the other lever on which it acts, causes the pin 
carriage to slide, whereby the belt is shifted from the fast on to the loose 
pulley, and the machine ceases to work without affecting any other 
machines driven from the same prime mover, The Second part of this in- 
vention consists in the construction and employment of a clamping guide, 
which directs the cloth to the needle, and which is capable of adjustinent 
in one direction in order that the stitching may take place at the desired 
distance from the edge, and in another direction, according to the thickness 
of the fabric. The clamping guide consists of a metal plate let into 
a table, hinged to, or forming part of, the table which carries the machine, 
and of another metal, which is connected by a screw to the first plate. 
The top plate is formed at one end with a broad head, the under side of 
which is made conical, and provided at back with a straight edge or flange, 
from the outer ends of which two lugs descend; these lugs enter slots 
formed on each side of the lower plate, and the length of these slots deter- 
mines the travel to and fro of the top-plate. A slot is formed in the body 
and near the back part of the plate, through which a screw formed with a 
shoulder passes, and enters a female thread in the lower plate. In front of 
the slot there is a socket topped with a female screw, through which a screw 
can be made to bear upon the surface of the lower plate. By shifting the 
top plate backwards or forwards the distance of the stitch can be regulated, 
and by the screws the distance of the top from the bottom plate can be 
adjusted to suit the thickness of cloth to pass through them to the needle, 
Sometimes the patentee forms the head of the upper plate hollow, and fits 
a conical or other roller therein to bear on the cloth, 


2376. J. Darnuinaton, Cannon-street, London, ‘* Glass-furnaces."”—Dated 18th 
October, 1859. 
This invention consists in supplyin; 


iat 








fuel and air to glass-furnaces in such 
manner as that the fuel may be coked or partially coked as it is being fed to 
or enters the furnace The air may be supplied by artificial means below 
the bars upon which the fire is placed for heating the pots, so as to secure 
the incandescence of the fuel, in lieu of feeding the furnace in the ordinary 
manner, and adopting the ordinary wind draught. And for this purpose, 
the inventor places below the fire-bars a chamber adapted for the supply of 
the air, by suitable openings, to the fuel, which is not allowed to fall down 
immediately upon the fire, but is retained so as to become coked or partially 
coked as it is being supplied to the furnace.—Not proceeded with, 


2377. J. Reynoups, Bull-and-Mouth-street, London, ‘* Wrought nails."—A 
communication.—Dated 13th October, 1859, 

This invention cannot be described without reference to the drawings. 
2381. C. Hu, Cheddar, Somersetshire, “‘ Fastenings for stays.”—Dated 18th 

October, 1359. 

This mvention relates to an improved form of fastening intended to be 
applied more particularly to the busks of women’s stays. The invention 
consists of a hook and eye, to the former of which a stud is adapted. The 
hook is affixed to one part of the busk, and the eye to the other part, while 
the stud is adapted to the back part of the hook, in such a manner as to 
cover ,the hook and eye, and prevent them from being seen, This adds 
considerably to the neatness of the fastening, and improves the appearance 
of the stay.—Not proceeded with, 

2386. J. H. Banks, Radnor-street, Manchester, “‘ Machinery for boring, 
cutting, moulding, und carving wood, stone, &c.”-—Dated 19th October, 
1859. 

This machine consists of a vertical spindle, to which rotatory motion is 
given in any convenient manner, and an up-and-down motion is also given 
to the spindle by a system of levers actuated by a treadle or other suitable 
means. The bering, cutting, moulding, or carving tools are fixed by set 
screws to the spindle. These tools may be of the ordinary or of any 
improved construction, the novelty of which consists in making a boring 
too! somewhat similar to the usual centre bit, but with two cutting 
and two cutters depending from the extremities. The tool for cutting, 
moulding, and carving, consists of a cutting edge fitting in a circular 
block , this cutting edge is secured by a set screw or wedge, and an opeving 
is left in the block for the shavings or parings to escape. The finishi; 
tools are made with grooves and projections, as in float files, Another of 
these improved tools consists of a flat circular saw, which is fixed to the 
spindle in a diagonal position, and is used for sinking panels, or otherwise 
recessing the article to be cut or carved.—Not proceeded with. 


2389. J. Gorvon, Railway-place, Fenchurch-street, London, “* Pulping coffee.” 
—Dated 19th October, 1859. 
This invention cannot be described without reference to the drawings. 


2300. J. K. BLACKWELL, Gloucester-terrace, Hyde Park, London, “ Reverbera- 
tory and other furnaces."—A communication. —Dated 19th October, 1859. 
This invention consists in effecting the more perfect combustion of the 
gases generated from the fuel employed, whether in open grates or closed 
chambers, by the introduction into the heating or smelting chamber of a 
blast or jet of heated air, travelling at equal or preferably greater velocity 
than the gases to be consumed, whereby a more perfect combustion of the 
products of the fuel employed is effected, thereby permitting the use of 
inferior fuel. Also in the heating of the air used in the perfecting this 
combustion in reverberatory and other heating furnaces, by the use of the 
waste heat of those furnaces; the said heating of the air is effected by 
passing it through tubes or chambers heated by the waste heat of the 
furnaces.—Not proceeded with. 
2393. C. Cowper, Southampton-buildings, Chancery-lane, London, ‘* Photo 
graphing on uneven surfaces."—A communication.—Dated 19th October, 


1859. 
This invention cannot be described without reference to the drawings. 
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2805. J. J. Bowen, Great Dover-strect, Southwark, London 


, “* Pots for con- 
taining liquids used by publicans.”—Dated 19th October, 1859. 

This invention consists in constructing pots for containing hquids used 
by publicans and others with bodies of tinned metal or other suitable and 

eap metallic substance, but having the handles and rims of pewter or 
other suitable metal soldered or secured thereto, and with the foot part of 
each pot made of pewter, tin, or any other metal that can be run on, in the 
manner hereufter described; that is, by putting the body of the pot ina 
mould, leaving an opening in the proper position, and then pouring in the 
molten metal in such a way, and at such a heat, that it may cause its 
adhesion to the bottom part of the body of the pot and form the foot 
thereof.—Not proceeded with. 

2997. W. W. J. A. Jaques and J. A. Fansuawe, Tottenham, Middlesex, 
“ Blastic hoops or bands.” — Dated 19th October, 1859. : 

This invention relates, in the First place, to a novel mode of constructing 
hoops or bands; and, Secondly, to the machinery for covering the same 
with cord, string, or thread of silk, cotton, or other fibrous substance, or 
with wire. The foundation of the improved elastic hoops or bands is com- 
posed, by preference, of some woven or other textile fabrics, coated, covered, 
ori mpregnated with a compound or preparation of caoutchouc and gutta- 
percha, combined with any other suitable ingredient. Lengths of the 
prepared fabric of suitable width, according to the required thickness or 
strength of the hoop or barrel, are rolled or folded up either spirally or 
longitudinally into the form either of a round or oval cord, or a flat or 
square band, the ends being connected together in any convenient manner 
so as to form a ring or endless band, Sometimes the patentees form these 
rings or endless bands of solid gutta-percha, with which may be incorpo- 
rated, if desired, some fibrous material or other substance in order to give 
it increased strength. If it be desired to vulcanise the india-rubber bands, 
then a suitable quantity of sulphur, or some ingredient containing sulphur, 
must be added to the other matters, and the article submitted to heat in 
order to produce the required change. The rings or endless bands, either 
v ised or not vul i, are then transferred to the covering machine, 
in which they are covered with cord or wire, or with any suitable fibrous 
material. The machine whereby the operation is effected consists princi- 
pally of one or more rotating discs or wheels, which is or are provided with 
a central guide eye or tube to receive the hoop or band, which latter is 
strained over a pair of pulleys mounted one above and the other below the 
rotating discs, on each of which is mounted a bobbin or reel containing the 
cord string, or other suitable fibrous material with which the hoop or band 
is intended to be covered. The straining pulleys are adjustable vertically, 
so as to admit of their receiving hoops or bands of different lengths. 

2398. RK. Hopson, Leeds, “‘ Producing ornamental devicrs ix glass or other 
transparent substances for decorative purposes.” — Dated 19th October, 1859. 

This invention consists in producing a complete ornamental design or 
device of glass or other transparent tubes by employing lengths of such 
tubing and jointing or uniting the separate parts or lengths by means of an 
india-rubber or other elastic tube, or other mechanical contrivance. The 
elastic connecting piece may, when necessary, be compressed and retained 
in any given position by an external casing or frame, made of some inelastic 
material, made to close by a tightening screw, or by any other suitable 
means, the object being that the glass or other transparent tubes where 
jointed or united shall be air and water-tight, Into these transparent tubes 
the patentee proposes to admit air and water, and to regulate the admission 
of these fluids in any convenient manner, so as to obtain an alternate pas- 
sage of air and water along the tubes in regulated quantities and pro- 
portions. By these means bubbles of air will be introduced along with 
globules of water, and by their continuous passage through the tubes they 
will produce a constantly varying effect of light and shade, by the reflection 
and refraction of light, which has a remarkably beautiful appearance. The 
effect of the contrivance is, also, very much heightened and improved by the 
use of reflecting surfaces in combination with the tubes. 

401. R. A. BROOMAN, Fleet-street, London, “ A cryptographic machine or ap- 
paratus for carrying on secret correspondence."—A communication.— 
Dated 20th October, 135%. 

The object of this invention is to provide a machine or apparatus by 
means of which secret correspondence for diplomatic and other purposes 
may be carried on conveniently, and so as effectually to prevent the 
deciphering of the dispatches by any person not in possession of the key to 
the same The main feature of the invention consists in the employment 
of several pairs of alphabets, one alphabet of each pair being capable of 
longitudinal motion along the other, so as to bring different letters of the 
two alphabets opposite each other. By arranging the several pairs of 
alphabets according to positions indicated by means of a “ key word” and a 
standard pair of alphabets, and transmitting in succession the letters found 
on one of the two alphabets opposite the proper letters of the dispatch on 
the other, the several pairs of alphabets being successively used, a dispatch 
in cipher may be sent, which dispatch may be readily interpreted by reading 
the letters of one of the sets of alphabets found opposite to the received 
letters on the other set, or, in other words, by reversing the sending 
process, In the machine or apparatus devised by the inventor for these 
purposes the movable alphabets are printed or written on endless bands, or 
tapes which pass round rollers, and may be driven by pinions or otherwise. 
All the pairs of alphabets are mounted on an axle which is caused to rotate 
by a crank handle or otherwise so as to bring successive pairs of alphabets 
into view. 

2407. J. H. GREEN, Christiansberg, Wapello, Iowa, U.S., “ Coating metals.”— 
Dated 21et October, 185%. 

This invention consists in an improved elastic composition for covering 
metals, hard wood, or any other substances which from their nature 
capable of receiving it, and which may also be used for coating the inside 
of vessels and water-pipes, and for luting in chemical experiments, &c. 
This composition is made as follows :—The patentee takes 6 oz. of emery, 
4 oz, of pumice-stone, 2 oz. of conundum, 2 oz, of Paris white, 1 oz. of 
lamp-black, 2 0z. of magnesia, 3 oz. of india-rubber cement or gutta-percha 
cement (consisting of a saturated solution of india-rubber in camphine, or a 
solution ef gutta-percha of similar strength in any substance which will 
properly dissolve it—1 pint of linseed oil, § pint of turpentine, and 1 gill of 
slow japanver's varnish. Ile grinds all these together in one body so as to 
bring them to the consistence of oil paint. Should the composition, when 
mixed up and ground, be too thick, he adds so much spirits of turpentine 
as will be necessary to bring it to the desired consistence, He has found the 
foregoing proportions, however, to answer very well for a thin coat. This 
composition, When so prepared, may be applied, by submergence or other- 
wise, to the surface of any substance capable of receiving it, and when so 
applied, he subjects it to the influence of a sufficient degree of heat to 
dry it, 

2409. J.T. Prrman, Gracechurch-street, London, ** Clearing the bed of rivers.” 
—A communication.— Dated 21st October, 1859. 

This invention consists in forming at the bottom of the river an artificial 
current of water, by forcing a quantity of water, by means of any suitable 
agent down through a pipe, and projecting the same at any required 
velocity from a contracted orifice at the mouth of the pipe, or by any 
arrangement in the pipe to produce the said velocity. The current having 
produced the required effect, the apparatus is removed to a new locality and 
again operated,—Not proceeded with, 

2413. P, Jones, Manchester, “ Suspending, carrying, and laying down paper 
woven fabrics, paper-hangings, and all kinds of jerivle materials, during 
and after the process of drying.”’— Dated 22nd October, 1859, 

According to this invention the patentee, instead of carrying the sus- 
pending rods upon ropes or straps which yield and become unequal in their 
action, causes the said rods to be placed upon a pair of endless chains, 
worked by chain-wheels, which chains take up the rods one after the other, 
and deliver them upon another pair of endless chains working horizontally, 
which chains again deliver the rods upon a pair of traversing bars alter- 
nately moving to and fro, so as to advance a rod at each alternate move- 
ment, there being other bars tor the rods to rest upon during any req: ired 
interval. Or instead of the chains and traversing bars he employs a pair of 
screws of the required length, and turns them by gearing from any of the 
moving shafts of the machine, the suspending rods being placed in the 
threads of the screws, and carried forward at any required speed, the said 
rods being lifted by quadrant levers or internal toothed wheels having ex- 
ternal projections. Atter the material has been suspended and dried, the 
suspending rods one after the other are carried forward to another pair of 
endless chains which travel at a quicker speed, so as to open the fold of the 
material, after which it is caused to pass over one or more cylinders or 
rollers, from whence it is plaited down upon the carriage. In order to re- 
turn the suspending rods to the taking-up chains, he causes each rod to be 
deposited upon a pair of endless chains or straps working either versically 
or inclined, the said chains or straps having snugs or projections so as to 
carry forward the rods, and deposit them upon a pair of horizontal endless 
chains or traversing bars which carry the rods to a receiving-box at the 
front of the machine, from whence they are lifted by avother vertical or 
inclined pair of chains to the feeding or supply-box, or for laying them one 
by one on the endless taking-up chains, The aforesaid arrangements of 
endless chains and traversing bars or screws give a positive motion to the 
suspending rods or spindles, and to the material they support, 

2415. G. B. Mun, Toronto, Canida West, ** Pressure-regulating apparatus for 
gas-burners.”—Dated 22nd October, 1559. 

This invention relates to the arrangement and construction of a simple 
apparatus to be interposed between the supplying gas pipe and the burner 
for the purpose of regulating the flow and pressure of illuminating gas. 
This apparatus mainly consists of three parts or sections. The lower one 
which fits into the gas pipe primarily receives the gas from the supplying 
pipe. It has an expanded upper end, and is screwed internally to receive a 
central piece of metal forming the guide and holder for the valvular regu- 
lating apparatus. This piece of metal is bored out down the centre, the 
lower end of the bore bemg of a conica) form to receive a conical valve 
















































which closes by an upward movement, and is covered in by’a bottom case, 
or shield having a small hole or holes in it to admit the gas into the interior 
of the case, 


his conical valve has a vertical rod or spindle attached to it, 








which rod is passed directly up the bore of the intermediate piece of metal, 
and projects out at its upper end. This upper end carries a disc or concave 
piece of metal, expanded so as always to fill up the bore of the top section 
of the ease, which section is screwed upon the intermediate central piece 
and forms the actual holder for the burner. As the gas flows into the 
apparatus, it enters by the minute hole or holes in the bottom case, and 
thence flows up the bore of the central piece of metal containing the valve 
spindle, and thus finds its way into the top section of the case or chamber, 
and presses against the under side of the concave dise on the top of the 
valve spindle. The duplex valve, or combined valve and disc, is thus sus- 
pended in the upward current of the gas, and the supply is thus regulated 
exactly in accordance with the actual requirements of the burner, for, as 
the pressure increases, the thoroughfare is proportionately reduced in size. 
—Not proceeded with. 


2403. F. NiIveLLE, Paris, ‘‘ Sewing-machines.”—Dated 20th October, 1859. 

This invention relates to sewing-machines of improved arrangement and 
construction, which, in their simplicity and small number of parts of which 
they consist, differ from all others heretofore used. The first arrangement 
is distinguished by the reduced number and small dimensions of the working 
parts. The patentee employs a needle and hook in this machine, and forms 
chain-stitch. In the second arrangement, the needle may be used in com- 
bination with a hook or shuttle, so as to be capable of forming either chain- 
stitch or cross-stitch according to the kind of work under operation. In 
this arrangement the number of working parts are slightly augmented, and 
the substitution of a shuttle for the hook in this machine also makes it of 
great value, as the work of two machines is obtained in one. 


2416. W. Fox, Amiens, and J. Wiis, Little Britain, London, “ Umbrellas 
and parasols.” —Dated 22nd October, 1859. 

The patentee claims, First, the manufacture of elastic metallic tubes by 
forming tubes from sheet steel and hardening and tempering the same after 
the soldering has been effected. Secondly, the employment of steel tubes 
hardened and tempered after the soldering of the same has been effected 
for the stems or sticks of umbrellas and parasols, for walking sticks, and 
for various other purposes. Thirdly, the method of applying ferrules upon 
the metallic tubes as described, Fourthly, the several methods of fixing 
upon umbrella and parasol stems or sticks, rings of metal for affording 
hold for runner springs, whereby the umbrella or parasol may be kept open 
or closed as described. Fifthly, the method of fixing top notches upon the 
stems or sticks of umbrellas and parasols as described. Sixthly, the manu- 
facture of top notches and runners, and of their barrels of steel hardened 
and tempered after the soldering has been effected asdescribed. Seventhly, 
the methods of covering, or partially covering, the runners of umbrellas 
and parasols with guards or shields formed and fitted according to all or any 
of the methods described. Eighthly, the method of manufacturing notched 
rings for top notches and runners, also top notches complete, by grooving a 
tube of suitable metal longitudinally, and then turning down and cutting 
the same transversely as described. Ninthly, the method of shapiny the 
ends or ‘‘ tips” of steel umbrella and parasol ribs into any plain or orna 
mental forms, and then covering the said tips with silver, aluminum, tin, 
or other metal of a similar white colour, applied either directly or upon an 
intermediate cap as described. Tenthly, the methods of forming joints for 
folding parasol and umbrella stems or sticks as described. Eleventhly, the 
method of attaching the handle of a folding umbrella or parasol stem or 
stick to the tapered metallic socket which receives it by means of a screw or 
screwed pin, arranged and fitted all as described with reference to the 
drawings. 

2421. J. Dautkn, Providence-row, Finsbury, London, ‘* Preparation of 
charcoal, and its application to the purification of water, and the preserva- 
tion of organic matters.” — Dated 22nd October, 1359. 

In carrying out these improvements in the preparation of charcoal the 
inventor takes about 50 parts by weight of animal charco¢ 5 
quartz in coarse powder (silver sand, for example), 17 parts of 
8 parts of fire-clay, and combines them as follows :—He first mixes the fire- 
clay with the coal-tar so as to thoroughly incorporate them; he then adds 
the quartz and animal charcoal, having previously reduced the same to 
coarse powder ; the whole mass is to be ultimately mixed and reduced to a 
plastic state, when it is fit to be moulded or fashioned into shapes or 
articles as required, The articles so made are then exposed in a gradually 
increasing heat in closed vessels in order to carbonise the tar and produce 
the necessary solidity ; when gas is no longer generated, and has been all 
evolved, the heat is increased till the vessels and their contents become red- 
hot, and remain so for about three hours. The plates or other shapes or 
articles so made he employs for the purification of water as will be herein- 
after described. In preparing charcoal to be used for the preservation of 
meat, vegetables, and other organic matters, he proceeds as before ex- 
plained, but he uses vegetable instead of animal charcoal. For filtering and 

vurifying water it may be used in the form of plates, cylinders, solid or 
nollow, or in other convenient form. One convenient form consists simply 
of a china or other earthenware cylindrical vessel having a ledge half way 
down on which he places and cements a plate of the prepared char- 
coal, thus separating the vessel into two compartments; the upper one 
receives the untiltered water which percolates through the charcoal plate 
and passes to the lower compartment, where it is drawn off by a suitable 
tap as usual. An improvement in filters consists in forming the filtering 
and purifying medium in two parts—the one thick and permanent, while 
the upper part is movable, for the purpose of cleansingit. For this purpose 
he encloses the purifying medium in a cylinder or casing of gutta-percha, 
enclosed below by a funnel bottom terminating ina pipe. The casing is 
flanged at top, and receives a rim or flange which dips inside the vessel, 
forming an internal flange in which the upper plate of filtering material is 
fixed. On the top is placed a funnel-cover terminating in a pipe ; this 
cover is bolted down upon the other flanges so as to grip the three parts 
together. Thus by removing the cover the loose flange and upper plate of 
charcoal can be removed to be cleansed by scrubbing or making it red-hot, 
and when together the whole forms an air-tight vessel. This filter may be 
placed in the supply-pipe of house-cisterns, or used on board ship through 
which to pump water before using it, or as a filter to pass the water to 
drinking fountains, &e. The casing may be of any other suitable material. 
When of metal he coats it with a solution of shellac in spirit, to prevent 
any prejudicial action of the metal and charcoal, For large water pipes, 
such as the filter-beds of waterworks, he lays down plates of prepared 
charcoal cemented together so that the water must pass through the 
charcoal. For the preservation of organic matters he prepares the charcoal 
from vegetable charcoal, as before mentioned, and forms it into plates, of 
which he constructs or lines meat safes or other chambers, so that the 
matters to be preserved are entirely surrounded by the charcoal. Water 
contained in vessels lined with the prepared charcoal will also be preserved. 
Chambers or vessels may be moulded of this prepared charcoal.—Not pro- 
ceeded with, 

2422. F. Wriautson, Birminghuin, 

October, 1859. 

According to this invention the inventor absorbs the ammonia and the 
sulphuretted hydrogen from the gas by means of persalt of iron, made and 
prepared as hereinafter explained, mixed with the solid matter of such 
sewage as contains sulphuret of iron and carbonaceous matter, in addition 
to other porous matter, such as sawdust. The sewage of Birmingham 
and other manufacturing towns contains sulphuret of iron in sufticient 
quantity. He absorbs ammonia from the gas by the use of gypsum dissolved, 
or partly dissulved, in sulphuric acid, Also by the use of phosphate of 
lime, sulphuric acid, and sulphate of magnesia combined, whereby the 
ammonia phosphate of magnesia, valuable as a manure, is obtained. He 
also uses for absorbing the ammonia gelatinous silicic acid, alone or in com- 
bination, He obtains gelatinous silicic acid and hydrated sulphate of lime 
from the slag of blast furnaces by the action of mineral acids, and he 
obtains hydrated sulphate of lime by the action of sulphuric acid upon 
alkali waste, In utilising compounds obtained in purifying coal 
distils sulphur from the residual product obtained in the said puri 
called ochre waste afterwards treats the residuum with miner 
adding peroxide of manganese to peroxide the iron when necessary. He 
thereby obtains persalt of iron to be used for gas purifying. After use the 
ammoniacal salts are extracted by means of water, and the residuum is 
boiled with milk of lime. Peroxide of iron is thereby obtained in the 
solid form, and the cyanogen compounds in solution. The peroxide of iron 
is in a suitable state for purifying gas. —Not proceeded with. 


2423. F. N. CLerk aad C. Tuomas, Birmingham, ‘Cleavers or choppers.”— 
Dated 22nd October, 185 
This invention consists, First, of a cleaver or chopper, constructed as 
hereinafter described, which said cleaver can be used both as a knife to cut 
and a cleaver to chop with. The blade or metal part of the cleaver is 
double-edged, that is to say, has two cutting edges, one of which is thin 
and resembles the blade of a knife, and the other edge is stronger, and 
resembles the edge of an ordinary cleaver. The inventors prefer to manu- 
facture their invention in the following manner ;—They make the body of 
the cleaver of iron and wed 
halves. The cleaver edge is made of cast-steel inserted and welded between 
the two halves of the iron body. The knife edge is made of a blade of 
steel inserted between the unwelded parts of the two halves of the body, 
and rivetted therein. The said invention consists, Secondly, in making 
ordinary cleavers by making the body of a piece of doubled iron, between 
which the blade made of steel is inserted and welded. In the improved 
cleaver, and in ordinary cleavers, they make the tung by drawing down 
part of the iron forming the body.—Not proceeded with. 













































* Purifying coal gus.”"—Dated 22nd 


















































2424. A. L. Dowir, Glasyow, ** Gas-burners.”— Dated 2th October, 1859. 

This invention relates to the arrangement and construction of gas-burners 
in such a manner as to ensure the obtainment of a brilliant light, together 
with great economy in the consumption of ¢ The top of the burner is 
bell-shaped or rounded off with a pretty broad flange ali round it. Through 
this flange inclined holes are bored up from beneath, in such a way as to 
conduct jets of air diagonally into and across the gas flame. This keeps up 
an eflicient supply of air, and the flame burns with superior brightness 








| it is so there can be no doubt. 





| even greater reason. 


This invention also relates to the arrangement and construction of the 
sockets or holJers in which gas-burners are set, and to apparatus or details 
contained within such soekets for the purpose of regulating the flow or 
supply, and the pressure of the gas at the point of combustion. The im- 
proved sockets are cast in brass or other suitable metal in two separate 
sections, which are screwed together. The lower section consists of a tubular 
portion of small diameter which fits into the end of the gas-pipe. The 
extreme lower end of this tube is formed with three or other number of 
angular faces, in each of which is bored a small hole so inclined as to diffuse 
or spread about the entering gas in the interior of a conical chamber which 
forms the upper end of this lower tubular piece. The upper section of the 
chamber or socket is formed with a cylindrical chamber at its lower part, 
where it is screwed on to top of the lower section, and at the top of this 
cylindrical portion is a narrow passage or neck opening into the interior of 
a spherical chamber in the top of which is the recess or socket for the 
burner. The upper portion of the bore of the cylindrical chamber is of a 
conical form, and in it there is placed a perforated disc of pasteboard or 
other suitable vegetable medium, and beneath this disc is a disc of thin 
cloth, or other suitable animal medium or material. The entering gas is 
diffused across the interior of the lower and cylindrical chamber beneath 
the two permeable discs within it, and it then escapes through the narrow 
neck passage above into the interior of the spherical chamber or reservoir 
above, whence it passes at once tothe burner. In this way the unsteady 
rush of gas is checked and subdued, the flame burns with a clear and 
brilliant light, and the consumption of gas is greatly reduced.—Not pro- 
ceeded with. 

2426. P. M. A. Laurent, Havre, France, “‘ Eye-glasses for optical instru- 

ments.” — Dated 24th October, 1859. 

This invention consists in combining a cylinder of glass, rock, crystal, or 
similar transparent substance of about 2 in. in length, according to the size 
of the lens of the optical instrument, with one or more ordinary lenses ; or 
one or both ends of the aforesaid cylinder of glass may be formed either 
convex or concave, and thus constitute the lens, the object and intention of 
this invention being to give to lenses a more extensive field of vision, by 
which telescopes may be made much shorter than heretofofe, and increased 
magnifying power of the object glasses thereof be thus obtained. Lenses 
thus constructed may be rendered achromatic, either by combination of two 
substances of different refracting power, or by giving to the two sides or 
faces of the lens such curves as that the combination thereof with the afore- 
said cylinder of glass shall produce achromatism.— Not proceeded with. 





2427. A. C. Bertranp, Paris, ‘‘ Herbal cigarettes.” —Dated 24th October, 1859. 

This invention consists in manufacturing cigarettes of certain herbs 
which, although pleasant to the smoker, are not at all pernicious, and are 
composed of the following ingredients, viz., the leaves of the walnut, 
tree, wild aster (daisy), roses, mint, serpillum, and melilot (or sweet 
trefoil) ; these are to be mixed together in a combination of two, three, or 
more, as may be required to suit the taste; they are then to be enclosed in 
a piece of vegetable paper. formed of walnut or other suitable leaves 
coloured in imitation of tobacco.—Not proceeded with. 


2428. R. A. Brooman, Fleet-street, London, “ Daylight and other reflectors.”— 
A communication.—Dated 24th October, 1859. 

This invention consists, First, in the manufacture of daylight and other 
reflectors, by forming the body of the same of glass or erystal, and of any 
ornainental or other shapes, and covering one surface or t of the surfaces 
of the same with a coating of silver or gold by any suitable means. The 
invention consists, Secondly, in supporting lamp reflectors upon the lamp 
glasses or chimneys, by means of a suitable ring or projection formed or 
placed upon the said glass or chimney.—Not proceeded with. 











Sourn Kensrincton Museum.—During the week ending 5th May, 
1860, the visitors have been as follows:—On Monday, Tuesday, 
and Saturday, free days, 5,299; on Monday and Tuesday, free 
evenings, 5,642. On the three students’ days (admission to the 
public 6d.), 1,849; one students’ evening, Wednesday, 282. Total, 
13,072. From the opening of the museum, 1,424,337. 


Tur Wuatrwortn Rirte.—The Whitworth rifle has now afforded 
such ample proofs of its superiority to the Enfield arm that the 
single adverse consideration of its cost capnot be allowed to operate 
much longer against its introduction. The costliness of the Arm- 
strong gun, extreme as it was and is, proved no insuperable obstacle 
to its adoption; nor can that of the new rifle be allowed to prevail 
against it. When Colonel Eardley-Wilmot recently reminded Sir 
William Armstrong (at the Institution of Civil Engineers) that it 
was unfair to compare the cost of the new rifled cannon with the 
cost of a brass gun, because after the latter became unserviceable as 
a gunit was almost as valuable as ever to sell as old brass, SirWilliam 
replied that he trusted his guns would prove “almost everlasting.” 
Mr. Whitworth may surely employ the same argument, and with 
It is fallacious to compare the cost of one of 
his ritles with that of an ordinary Entield. Mr. Whitworth uses the 
best material that can be ootained—material that costs no less than 
£60 per ton, and which is very hard and tough, and difficult to 
work, but which is also correspondingly strong and durable. That 
In illustration of its great strength, 
the fact which we mentioned last week may be taken. Mr. Whitworth 
put into a rifle-barrel, 1 in. in diameter at the breech, with a bore of 
49 in., a leaden plug 18 in. long, as tightly as it could be driven 
home upon the charge. It was fired with an ordinary charge of 
powder, and the leaden plug being expanded by the explosion re- 
mained in the barrel, the gases generated by the gunpowder all 
passing out through the touch-hole. The same experiment was re- 
peated four times with the same result. It is evident, therefore, that 
gunpowder cannot burst the Whitworth rifle. With such strength 
great durability must of necessity co-exist, unless the quick turn of 
the rifling should tend to its rapid deterioration. But this is not the 
case, Mr. Longridge’s elaborate investigations having proved that 
the amount of the force expended upon the rifling of the Whitworth 
rifle scarcely exceeds two per cent. of the total force of the powder. 
Perhaps the most remarkable testimony which has been borne to the 
merits of this rifle is that of General Hay, the director of musketry 
instruction at Hythe. After admitting the superiority of the Whit- 
worth to the Entield in point of accuracy, General Hay said (at the 
meeting already mentioned) there was a peculiarity about the Whit- 
worth small bore rifles which no other similar arms had yet produced 
—they not only gave greater accuracy of firing, but treble power of 
penetration. For special purposes, any description of bullet could 
be used, from lead to steel. The Whitworth rifle, with a bullet one- 
tenth of tin, penetrated 35 planks, whereas the Enfield rifle, with 
which a soft bullet was necessary, only penetrated 12 planks. He 
had found that at a range of 800 yards the velocity added to the 
hardened bullet gave a power of penetration in the proportion of 
17 to 4 in favour of the Whitworth rifle. his enormous penetration 
is of the highest importance in a military weapon in iiring through 
General Hay 





gabions, sandbags, and other artificial defences. : 
thought the merits of the small-bore had never been sufli- 
ciently understood. It has been recently stated that the 


small-bore Enfield beat the small-bore Whitworth, but nothing 
of the kind has, General Hay states, taken place. It was also 
proper to state, he said, that the exact bore of the Whit- 
worth rifle has been adopted at Entield without acknowledgment; 
even the same twist has been given to the rifling, one turn in 20 in., 
still the penetration of the Whitworth was two-thirds more than 
that of the Enfield. “Mr. Whitworth has solved,” said General 
Hay, in conclusion, “ the problem he undertook, viz., how to pro- 
ject, to the best advaniage, a given quantity of lead with a given 
quantity of gunpowder, and there is no gun in England at this 





moment which will fultil that condition to the same extent as the 


haped, the said body being made in two | 


rifle’ In reply to a question from the president, 


Whitworth 
h common 


Mr. Bidder said, the Whitworth small-bore rifle, tired w om 
sporting powder, would never foul so as to render loading difficult. 
He had himself tired 100 rounds one day, 60 rounds the next, then 
40 rounds, aud so on, and left the gun without being cleaned for 





| ten days, when it tired as well as it did on the first day. With these 


| upon a question of 5s. or 10s., or even £10, in the cost of 


facts before us, proceeding from the very highest authority, it wi 
be impossible, we submit, for the War Department to continue the 
manufacture of the Entield arm to the exclusion of the Whitworth. 
Every soldier in the service costs the country from £50 to 4100 for 
his education, and £50 a year for his maintenance, and to hesitate 

the weapon 
to arm the soldier, certainly appears, as Mr. Bidder remarked, to be 
carrying ecoaomy in the wrong direction. The Enfield establish- 
ment is in the hands of very good and able men at present, and we 
hope they will have sagacity enough to prevent them resisting @ 
change which has now unquestionably become inevitable.— Mechanics 
Magazine. 
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THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICTS. 

(From our own Correspondent.) 
y ESTERD sp WEDNESDAY ON "CHANGE: Continued Quietude: Low Prices 
ae aan TRADE—FRENCH IRONMASTERS AND THE Tantre—THE 

Wexsu Inon TRapeE—Coat TRspDE — GENERAL MaNUFACTURING TRADES : 

Dulness—STOURBRIDGE TRADES—THE Merat Market: Fall in Copper— 

Trix PLATE MANUFACTURERS AND THE Boarp oF TRADE —- BIRMINGHAM 

CHAMBER OF COMMERCE AND THE TREATY — BIRMINGHAM iuriauents 

anD THE RoyaL AGRICULTURAL Suow — M’Conmick AND HIS INVENTIONS 

Tue BrruincuaM Rirtes— THE CHAINMAKERS Dispute—W EDGWOOD 

InsTITUTE—PottTens’ Dryine Stoves—RoBsERY BY A Srateoumastas— 

FaTAL ACCIDENTS F20M MACHINERY AND MINING: Government Rewards : 

The Butty System again. 

Yestexpay in Birmingham and Wednesday in Wolverhampton 

were pretty much duplicates of the corresponding days of last week. 

The attendance of men of influence in the trade was somewhat “es 

but in the business done there was little or no alteration. 4 

transactions may, therefore, be quoted as scarcely more than nil. 
Complaints were somewhat louder against the rates at which some 
makers are executing orders for certain descriptions of iron. The 
rates complained of show the necessities of such makers, and should 
raise the suspicion of purchasers. In illustration of the terms that 
are now being acceded to by certain makers of inferior iron, we may 
mention that gas strips, for instance, which are usually quoted at 
90s. above bars, are now being made at some works at Ws. below 
bars, making, of course, a difference upon the usual prices of 30s. 

r ton. Makers who can afford to allow their works to stand or 
work short time, prefer submitting to those alternatives rather than 
execute orders at such “ruinous” rates. At the same time the best 
houses are well supplied with small orders, and have the greater 
portion of their works and most of their people in full employment. 
Still, by these makers also it is admitted that trade is decidedly dull. 
This is accounted for by the fact that, whilst the purposes for which 
iron is used either at home or abroad are not on the increase, the 
facilities for making iron have greatly increased lately. From the 
United States there are received no reasons for expecting any change 
for the better in that market for some time to come. The annual ex- 
port of miscellaneous articles, domestic dry goods, and other United 
States manufactures has doubled in the last two years. On the 
other hand, three years ago the United States was full of great 
enterprises, on which millions of dollars were spent every month. 
This drain for gold is now checked; no railroads, no canals, very few 
steamers, and still fewer ships are now being built. _All this tends 
to show that, by reducing its expenses and increasing its income, 
that country since 1857 has been gradually rising into the position 
of a creditor to the world at large. The South Staffordshire iron- 
masters—however great stress the Times may lay upon “ Staflord- 
shire plates” as the articles of merchandise, which, in conjunction 
with “ Shettield cutlery.” the French nation are to take from us in 
return for our taking their light wines—are not in sanguine antict- 
pation of any very grandly beneticial result following a reduction of 
the import duty upon iron into that country. We may mention, 
however, that one of the directors of the Montataire Iron Com any, 
who are largely engaged in the iron trade at Montataire, Point 
Brique, and Valenciennes, and another French ironmaster, have 
visited South Staffordshire, with the view, it is stated, of ascertain- 
ing the probable effect of the new tariff upon the iron trade in 
France; and after visiting both iron and also tinplate making works, 
they have come to the conclusion that the new tariff will admit of 
large importations of pig-iron into France. ’ 

The reports of the present position of the iron trade in Monmouth- 
shire and South Wales represent that there is no indication of any 
retrograde movement. ‘Throughout the district the works maintain 
the position they have held for some time past —a steady, if not the 
full, make being continued. 

The coal trade varies in particular districts. In the Aberdare 
Valley the greatest complaints prevail, and many men are but par- 
tially employed. Still, the hope is general that a favourable turn is 
taking place, and that the depression is soon to be succeeded by 
better times. That such may be the case appears probable, as satis- 
factory movements are being made in the district. : 

A considerable amount of satisfaction was expressed yesterday in 
Birmingham, and the day befure in Wolverhampton, that the West 
Midland Railway was now a fact. The bill passed through the 
Lords’ committee on Tuesday without opposition. By this line—so 
soon as the Worcester and Hereford Railway is completed, and this 
will be the case in another twelvemonth—goods may be sent direct 
from Sou:h Staffordshire as far into South Wales as Newport and 
Cardiff, without break of gauge, by the shortest route, and by only 
one negotiation between shipper and carrier. 

The coal trade, though not over brisk, is sufficiently buoyant to 
keep the colliers and miners in nearly constant employment. 

Respecting the general trades of Birmingham, Wolverhampton, 
and surrounding districts, it may be said that there is still a pre- 
vailing quietude amongst traders generally. Small orders, however, 
keep the workpeople tolerably well employed, and only in few in- 
stances isshort time worked. Trade cannot be said to be absolutely 
depressed or unhealthy on the whole. Foreign trade is still stag- 
nant. The Australian advices forbid the prospect of any improve- 
ment. From the Cape the advices are favourable, and if the markets 
are not glutted a thriving and steady trade may be looked for. 
The United States trade continues flat. There are a few orders in 
for Russia. 

From the neighbourhood of Stourbridge the accounts we receive 
are tolerably good; the tool makers are remarkably busy, and the 
orders in hand will keep them so for a month or six weeks at least. 
In some of the minor trades there is a little more life; the factors 
for light steel toy goods are a little more plentiful. 

An alteration has taken place in the metal market since our last. 
The copper and tin trade has recently been dull, and the former 
metal could be bought in second-hand lots under official quotations. 
On Tuesday copper fell a farthing alb. The wholesale price of 
tough and tile is now £107 10s. per ton, and best selected £110 10s. 
Rolled brass wire and tubes will generally be reduced a farthing. 

A deputation of tin-plate manufacturers had an interview with 
the Right Hon. T. Milner Gibson and the Right Hon. W. Hutt, last 
week, at the office of the Board of Trade. The deputation was 
accompanied by Mr. Foley, M.P. (East Worcestershire), Mr. H. W. 
Foley, M.P. (South Staffordshire), Mr. Calthorpe, M.P. (East 
Worcestershire), Sir Thomas Winnington, M.P. (Bewdley), Mr. 
Morris, M.P. (Carmarthen), Mr. Crawshay Bailey, M.P. (Newport- 
borough), Mr. Knight, M.P. (West Worcestershire), Mr. Foster, 
M.P. (South Staffordshire), and consisted of Messrs. Biddulph, 
Saunders, Thomas Allaway, Leach, Spence, Thomas Brown, J. P. 
Buds, Hawkins, and Phillips. 

On Friday last the Council of the Birmingham Chamber of Com- 
merce held a meeting. The sub-committee, appointed at a previous 
meeting to obtain the information required by the Board of Trade 
on the subject of the French tariff, reported that Mr. Everett and 
Mr. Wagner, accompanied by Mr. W. Scholetield, M.P., and Mr. 
W. O. Foster, M.P., had had an interview with the President of the 
Board of Trade and Mr. Cobden on the subject, and that at that 
interview the question was entered into very fully. The committee 
further reported that the French commissioners (Mr. Mallet and 
Mr. Ogilvie) had visited Birmingham in the past week. The com- 
mittee further stated that they were engaged in preparing informa- 
tion which would enable them to convert, as far as practicable, ad 
valorem into specific duties. A letter from the Board of Trade was 
read, requesting the appointment of a deputation from that Chamber 
to attend in Paris, and Mr. C. H. Wagner and Mr. Robert Fletcher 
were appointed such deputation. The council of the Chamber 
having appointed a deputation to represent the interests of the Bir- 
mingham manufacturers, it will remain with them to supply the 
necessary particulars, so that every branch of the trade may have 
the greatest possible advantage from the French treaty of commerce. 
If manufacturers continue to be so slow in giving the requisite par- 
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ticulars wanted by the Board of Trade they may afterwards blame 
themselves only if they find their branch of manufacture has not 
received the same benetit as other manufacturers, who perhaps have 
put the Government, through the Chamber, in possession of facts 
and statistics so urgently wanted. 

We learn that, as usual, Messrs. Mapplebeck and Lowe are 
preparing a variety of implements for the next annual exhibition of 
the Royal Agricultural Society, to be held on the 9th of July, at 
Canterbury. : 

A letter published in the Times, and signed by William Greener, 
Birmingham, denies that the rifles used against the Whitworth 
weapon, at the trials at Hythe a few days since, were in any way to 
be taken as the standard of Birmingham material. They were only 
the productions, the writer says, of the “ military arms contractors.” 
The higher class of manufacturers knew better than to engage on the 
principles laid down in the programme, and he adds that it is still 
the belief of many of his brethren that when the Enfield rifle and the 
Armstrong gun “are better understood and developed” (what this 
means the writer does not say), they will jointly vanquish all oppo- 
sition as military weapons. , 

In August last, and for some time afterwards, the disputes between 
masters and men in the chain trade in East Worcestershire attracted 
considerable attention. The men struck for an advance of wages, 
and some of the masters summoned their hands in consequence of 
their leaving work, alleging the notice given to be illegal. On the 
12th of August last a number of Messrs. Hingley’s men appeared at 
the petty sessions, held in Stourbridge, to answer a charge of leaving 
their work without giving proper notice some few days before. Mr. 
Homfray appeared on behalf of Messrs. Hingley, and Mr. John 
Smith for the men. The case against Thomas Cox was called on 
and gone into. After a rather long investigation the bench decided 
to convict, and said, in lieu of the men returning to work they 
should commit for twenty-one days. Mr. Smith at once said he 
should appeal to the Court of Queen’s Bench, and asked for a case 
to be stated. After the case had been on before a judge in chambers 
it was sent down to the committing magistrates to have the ex- 
pression of their opinion on a particular point. To be brief, the 
decision of the higher court has only just been given, the strike 
having in the interim terminated after a six months’ duration. The 
following has been sent to the parties most interested in the 
matter :—Saturday, the twenty-first day of April, in the twenty-third 
year of the reign of Queen Victoria ; in the Queen’s Bench, Worcester- 
shire, ‘Thomas Cox, appellant, against Benjamin Hingley, respondent. 
It is ordered that the judgment or determination of William Trow 
and Charles Evers Swindell, two of her Majesty's justices of the 
peace in and for the county of Worcester, convicting the appellant, a 
chain-maker, of having left his employment without proper notice, and 
ordering him to return to his work or stand committed to the House of 
Correction for twenty-one days, in respect of which this case has 
been stated. Mr. Homfray appeared on Friday at Stourbridge. 
The appellant, Thomas Cox, appeared when his name was called, 
notice having previously been given him to attend. Mr. Homfray 
(the above decision of the Queen’s Bench having been read) said he 
was there simply to crave that the sentence before passed on Cox be 
now carried into effect, the court appealed to having confirmed 
the decision of the bench. They had been through two terms of the 
Court of Queen’s Bench, and every possible obstruction had been 
placed in their way. Mr. ‘Trow said defendant now stood committed 
to the House of Correction for twenty-one days. 

The committee who have the management of the preliminaries 
connected with the erection, in Burslem, of a building in honour of 
the late Mr. Wedgwood, have determined upon a site, and are now 
offering premiums for the two best designs for the buildings. 

We mentioned a few weeks ago that a premium had been 
offered in North Staffordshire for a new potter’s drying stove. We 
have now to state that the adjudicators have met and opened and 
inspected the models and essays sent in. These number upwards of 
twenty. The inspectors have expressed much satisfaction at the 
interest the subject has excited and the intelligence and _ skill 
displayed; but they felt at the same time that the matter was too 
important to be hastily or carelessly dealt with. They therefore 
adopted a mode by which the ideas and designs of each competitor 
should be fully brought before the mind of each of the adjudi- 
cators, which mode will necessarily occasion some delay and call for 
the exercise of a little patience on the part of the competitors. 

Last Thursday it was discovered that Thomas Woolven, station- 
master at Round Oak station of the Oxford and Worcester Railway, 
had absconded, taking away with him a sum of about £220, the 
moneys of the company. It appears that on Monday the company’s 
collector, Mr. Devey, handed to Woolven a number of cheques, to be 
transmitted to the head offices at Worcester. Among them were 
two made payable to “ bearer,” instead of, as was the usual custom, 
to “order,” and not crossed, as was also the general plan. It now 
seems that Woolven withheld those two cheques, and cashed them 
himself at the bank at which they were made payable, receiving the 
amount in notes and gold. He had no authority to get the cheques 
cashed, nor had he ever done so before; it would appear to have 
been a premeditated aflair, as his wife and family have also dis- 
appeared, taking with them a quantity of luggage. Woolven had 
been in the company’s service eight years, and was considered a 
trustworthy servant. He is a man between forty-live and fifty 
years of age, of stooping gait. A clue has been obtained which will 
most likely lead to the discovery of his whereabouts. It is probable 
that he has not yet left the country. 

On Monday a young man, named Christopher Averill, died in the 
General Hospital from a severe scalp wound and other injuries. The 
poor fellow was by trade a screw maker, and while at work at 
some manufactory at Birmingham, his clothes were caught in the 
bands of the machine near which he was employed, and he was 
drawn in. Before the engine could be stopped he received injuries 
which have terminated fatally. 

In July last we published the particulars of fatal accidents at 
Messrs. Cheadle and Leighton’s colliery, at Chesterton, North 
Staffordshire, when four colliers were killed by an explosion of 
fire-damp. Evidence of death having been mainly produced by 
carelessness was then given, and the managers were cautioned by 
the coroner as to the future. Last week, however, another accident, 
resulting in the loss of two lives, took place. ‘Ihree men, named 
James Broster, Thomas Hudson, and John Tansley, were going 
down the pit, and when they came to a part called the “ red mine” 
a large quantity of black damp and smoke from an adjoining work- 
ing met them. The poor fellows fell from the wagon to the bottom 
of the shaft, where two were afterwards found quite dead ; the third 
(Tansley) was insensible, but afterwards recovered. It was proved 
that there had been no examination of the pit that morning, and it 
was so clear that the accident was the result of carelessness— 
if not something worse—that at the inquest on the bodies, on 
Saturday, Mr. Wynne (the inspector of coal mines) announced 
his intention of taking criminal proceedings against the proprietors 
of the colliery, and has since applied to the Secretary of State for 
authority to proceed. Mr. Wynne strongly censured the whole 
management, and complained that the furnace which had been 
erected in consequence of the last accident to prevent future cata- 
strophes, had for the last three months been wholly unused. Indeed 
the general system of management was sure to lead to accidents. 
A verdict of “ Accidental death” was returned by the jury, con- 
curring in the censure of Mr. Wynne. 

On Tuesday an inquest was held at Burslem on the body of George 
Owen, a loader at the Rewchurch Colliery, who had been killed by 
a fall of coal in the pit on Monday week. Mr. Wynne, inspector of 
coal mines, was present. It was proved that the butty did not exa- 
mine the pit on the morning of the accident, and indeed did not 
come into the pit until the men had been at work more than two 
hours. On Thursday last a prop was put up, and on Saturday three 
more. The evidence showed that the butty had been very careless 
in the performance of his duties. One of the witnesses had only 
received a copy of the rules of the colliery after he had been at work 
six weeks, and the other only on Saturday, after he had been at work 





some ten weeks. Mr. Wynne said he wished there were 


no butties; it was a bad system, and there was no good mining in 


any district where the butty system prevailed. Mr. Wynne con- 
sidered that the accident was caused by the absence of the proper 
supports to the working, which was large enough for two; and one 
or two of the jury entertained the same opinion, and also considered 
that the butty was guilty of great carelessness. The butty was 
called in, and severely lectured by Mr. Harding; and the ground 
bailiff also received a caution and some advice from Mr. Wynne. 
The jury returned a verdict of “ Accidental death.” 

The Secretary of State, through Mr. Wynne, Inspector of Coal 
Mines for this district, has offered a reward of £100 for the discovery 
of the scoundrels who recently placed pieces of iron in the cog- 
wheels of the engines on the Berry Hill and the Adderley Green col- 
lieries, near Longton, North Staffordshire, for the purpose of throwing 
the engines out of gear, and endangering the lives of the men 
employed in the pits. This is in addition to large rewards offered by 
the proprietors of the collieries. A promise of free pardon is held out 
to accomplices, on giving information which will lead to the arrest 
of the perpetrators of the outrages. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent.) 
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Tue Liverpool district, as usual, supplies several topics of general 
interest. Ata preliminary trial of Captain Blakely’s rifled cannon 
near Crosby a solid shot of 57 1b. was thrown 2,976 yards, and a 
shell 2,630 yards, with a charge of 8 Ib. of powder. The object which 
the inventor has in view is the manufacture of a gun which will attain 
a range equal to that of either of the Armstrong or Whitworth guns, 
with less powder. The Tranmere local board of health has resolved on 
the construction of waterworks for the township, and has appointed 
Mr. Rawlinson engineer, his remuneration being fixed at 5 per cent. 
on the outlay. During the month of April 10,839 emigrants sailed 
from the Mersey for the United States and Australia. The propor- 
tion obtained by Australia was, however, only 847, the bulk of our 
emigrants steadily preferring the cheap and easily-accessible terri- 
tories of Brother Jonathan. Mr. Isaacs has received a prize offered 
by the Liverpool Architectural Society for the best design for a 
villa. Additions are to be made to the Birkenhead gasworks during 
the ensuing summer to the extent of £6,000. The Liverpool town 
council, at its last meeting, did not show much respect to the 
memory of the Duke of Wellington. In 1852 a considerable sum 
was subscribed for the erection of a column to perpetuate the 
memory of the great soldier-statesman, but the promoters of the 
monument have not yet been able to secure a site for it! At the 
last meeting of the council a letter was read from the monument 
committee asking permission to erect the proposed column on the 
site of the old Islington Market. Mr. Alderman Holme proposed 
that the application should be granted, but Mr. Robertson Gladstone 
said he was inclined to retain all the prominent positions in the town 
for the erection of monuments—not to men who lived by the sword, 
but to those who conferred more lasting benefit upon their fellow 
men. After further discussion the motion was put, and lost by a 
majority of three—a result which, primd facie, appears by no means 
creditable to the council. The Wallasey local board of health has 
purchased the New Brighton, Egremont, and Seacombe ferries for 
£60,000; the Egremont ferry is to be rebuilt. Messrs. Laird and 
Co. have commenced an iron steamer for Messrs. Napier and Co., of 
Rhyl. The new vessel is to be placed on the Liverpool and Rhyl 
station. 

A considerable sum will be applied for this session in the House of 
Commons on account of the works at Holyhead Harbour. The 
original estimate for the new refuge harbour was £628,063, for the 
packet pier £150,000, and for the purchase of land £30,000, making 
a total of £808,063. The cost of the extension works required to 
shelter the roadstead, recommended by the Admiralty, and sanctioned 
by the Treasury, was estimated at £390,000, making a total in the 
estimates of 1855 of £1,198,063. In 1856 a further extension 
(500 ft.) of the northern breakwater was recommended by the 
Admiralty, on the report of Mr. Rendel, and sanctioned by the 
Treasury, the cost being estimated at £102,000; and an improved 
landing-place for packets, and a railway to join the Chester and 
Holyhead line, added another £3,000 to the total estimated cost. A 
further addition of £445,000 was made to the estimates in 1858 on 
account of the eastern breakwater packet piers and postal accommo- 
dation, and, with £171,937 added for the reasons specified in Mr. 
Hawkshaw’s report of June 4th, 1857, makes the total aggregate 
estimate to the present time £1,920,000, on account of which there 
has been voted from 1845 to 1859, both years inclusive, £1,158,000, 
leaving to be voted £762,000, It is expected, however, that a great 
part, if not the whole, of the £445,000 for the eastern breakwater, 
piers, and postal accommodation, approved by the Admiralty on the 
reports of Mr. Hawkshaw, and sanctioned by the Treasury, will be 
saved, thereby reducing the amount remaining to be voted to 
£317,000. The sum that will be required te be voted for new works 
in the present session, exclusive of the balance of last year's vote 
unexpended, is £3,000. A plan has recently been proposed, and 
has been approved of by the Admiralty, for supplying the necessary 
Irish packet and postal accommodation by an alteration in connection 
with the present packet pier, the cost of which is not likely to exceed 
£10,000, while the necessity for a pier suited for transatlantic steamers 
has been in a great measure obviated by other arrangements. 

At Sheffield, things are generally reported to present a flatter 
appearance, but the heavy steel trade continues to present the 
activity previously reported. The sheet-mills are not so generally 
employed as they were; some, in fact, have little to do. The demand 
for crinoline wire appears to remain quite inactive, the orders (which 
are becoming very numerous as the warm weather advances) 
running exclusively on the slit steel. 

The May report of the Leeds Chamber of Commerce, referring to 
the iron and machine trades of that district, says:—‘t The manu- 
facturers of best Yorkshire iron are still very fully employed, prin- 
cipally in the execution of railway orders. Leeds iron remains in 
great request for locomotive and engine purposes. ‘The machine- 
making trades are in good operation, and some large orders for the 
Continent have been received. The makers of self-acting tools for 
engineers are also in a fair state of employment. The locomotive 
engine department continues in the same state of activity remarked 
during the preceding month. The demand for cut nails is good, and 
the manufacture is extending in this district, another new manufac- 
tory being nearly ready for the commencement of operations,” 

A meeting of the directors of the Manchester Steam Boiler 
Assurance Company was held on Friday, at the oftices, New Brown- 
street. Mr. R. B. Longridge, the chief engineer, presented a report 
from which it appeared that during the past month of April, 121 
additional boilers were accepted by the board. The acceptance of 
four boilers was deferred for further and more thorough examina- 
tion, their condition appearing unsatisfactory, two for repairs, and 
five for introduction of additional stays; two other boilers were 
objected to at the proposed pressure, and a reduction of pressure re- 
commended. The number of boilers inspected during the month by 
the officers of the company was 460; of these, eleven required re- 
pairs on account of injury from leakage and corrosion, and eight on 
account of fractured plates and angle-iron. The safety-valves of 
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eleven boilers were found in an unsatisfactory state, some of them 
being entirely inoperative. Four water-gauges were also found out 
of order. The attention of the assured was directed to these and 
other minor defects. Five accidents occurred to boilers insured, the 
damage to which, amounting to £108 15s. 6d., was made good at 
the expense of the company. Four of these accidents resulted from 
negligence on the part of the attendants in not maintaining a proper 
supply of water, thereby allowing the flues to become overheated 
and collapsed. The cause of accident in the remaining boiler was 
not satisfactorily ascertained. 

Although the council of the Royal Agricultural Society has de- 
cided on holding its next year’s meeting at Leeds, the exact spot 
to be selected for the show ground, &c., has not yet been finally de- 
termined on. The exhibition of stock will, probably, be held in 
some spacious fields on the Kirkstall-road, and the land for the trial 
of implements will be chiefly in the same vicinity. Woodhouse Moor 
is considered as too exposed a situation, and not so suitable a place 
for the show ground as the fields referred to. 

At Burnley, Lancashire, the other day, there was a public testing 
with gunpowder of some of the safes made by the rival firms of 
Milner and Price. The testing, so far as it went, can scarcely be 
said to have settled which firm has produced the “Champion ” safe, 
for one of each waa exploded, either by fair means or foul, and the 
fragments of one of them (an old one by Price) were scattered in 
all directions, one piece striking a lad on the head with such 
force as to cause death. The jury at the inquest, which 
was held yesterday week, returned the following judicious verdict :— 
“The jury find unanimously a verdict of accidental death caused by 
the overcharge of a safe with gunpowder; at the same time the jury 
are unanimously of opinion that both the parties deserve severe 
censure for attempting such dangerous experiments in the presence 
of the public.” 

The permissive Act obtained by the amiable Mr. Ewart for the 
edtidaunt of free public libraries in towns, does not appear to 
have met with all the success so well-intentioned an etlort seemed 
likely to secure. At Hull, some time since, the inhabitants decided, 
by a large majority, against the adoption of the Act; and at 
Colchester, within the last day or two, a public meeting has been 
held with a similar result. At Colchester, one argument used 
against the establishment of a library was the expense, which could 
ill be defrayed by the rate-payers—the rate authorised by Mr. 
Ewart’s act is limited to a penny in the pound per annum—during 
the continuance of a 10d, income-tax! ‘There can be no doubt that 
local public bodies find it difficult to resist the temptation of rushing 
into large outlays in regard to bricks and mortar. ‘The plans pre- 
pared are so fascinating, surveyors and borough engineers (intent on 
acquiring a reputation or a percentage) are so seducing, and estimates 
at first appear so reasonable, that buildings are commenced without the 
cost being fully known or counted. If an illustration were wanted 
of the truth of these remarks, one has only to go to Norwich, where 
a free library was commenced in the autumn of 1854, the amount of 
the first contract being £3,098. Of course, when the works were to 
some extent advanced, a suggestion was made to modify and ex- 
tend the plans so as to accommodate a school of art. Nothing was 
more easy than to agree to this—it would only be a few hundreds 
more. But the result has now become apparent. The expenditure 
on the building has reached £7,000 (and, if rumour speaks correctly, 
accounts are not yet settled with the contractor); the rate autho- 
rised to be raised for the support and development of the library 
has been more than swallowed up by brick-and-mortar charges ; 
and the ground floor, which is appropriated to the library per se, has 
become the depository of a few penny papers, and some hundred 
old miscellaneous ee Mall bequeathed to the institution by other 
literary undertakings which have been tried before in the town with 
equal ill success. If any active local politician elsewhere is intent 
on the establishment of a free library, let him profit by the warning 
supplied by Norwich, and beware how he applies to building fancies 
rates which can only be successfully devoted to literary purposes. 

The opening of the Bourn and Essendine Railway, which was 
expected to have taken place on the Ist inst., has been deferred for 
a few days, but trains will be running before the month has closed. 
The line, which has received the official approval of Colonel Yolland, 
inspecting officer of the Board of Trade, will be worked in con- 
nection with the Great Northern system, and will, it is expected, 
do great things for the town of Bourn. 

It may be interesting to put on record the result of the official 
inquiry into a lamentable accident which took place a few days 
since at Hatfield, on the Great Northern Railway. The two points 
illustrated were the effect of the removal of the ballast on the safety 
of the line, and the defective character of the rail which broke. It 
appears that this rail had been taken up, turned, and laid down 
again. ‘The inspector of the permanent-way deposed that he 
examined the rail, and saw no flaw in it then. The breaking of the 
rail disclosed a serious fracture, which appeared to have existed for 
some time, in the interior of the rail. The jury deliberated two 
hours, and returned the following verdict —" The jury tind a ver- 
dict of ‘ Accidental death,’ but they think that the rail, in conse- 
quence of its being cracked, and of the flange of the rail having been 
partially knocked ofl, was unsafe, but that the crack was not visible, 
and was not known to the company or their servants, and that the 
ballast had not been removed sutliciently to atlect the safety of the 
line; but they nevertheless think that the platelayers should have 
had instructions to signal to every train, especially express trains, 
while the points and crossings were under repair. The jury also 
wish to state that a more careful examination should be made by a 
superior officer before a rail is turned at the crossing.” 

The committee of the Loughborough Agricultural Society have 
taken a useful and noteworthy step. They have determined, with 
the concurrence of the trustees, and head master of the Grammar 
School, as soon as £130 a-year, for four years, shall be subscribed, 
that an agricultural branch shall be eugrafted on that institution, 
for the benetit not only of the inhabitants of the town and neigh- 
bourhood, but of all others who may come there from a distance, for 
the purpose of obtaining good elementary agricultural instruction at 
a moderate expense. A competent master is to be secured, whose 
teachings will be confined to subjects directly or indirectly connected 
with agriculture. It is also understood that a laboratory will be 
furnished in connection therewith, so as to give every -acility for 
acquiring a thorough knowledge of agricultural chemistry. 

Ir. ‘Thomas Cowburn, of Little Peter-street, Manchester, re- 
ferring to the interesting question of steam-towing on canals, 
writes :—* Having had an invitation to be present at a recent trial 
of a screw steamer for the above purpose, made for the Lancaster 
Canal Company, and as it may be of interest to some of your 
mechanical readers, with your permission I will furnish the parti- 
culars of the power and the result of the trial. The engines, screw 
propeller, boiler, fittings, and erecting was accomplished by the tirm 
of Messrs. Gadd and Hill, Regent Ironworks, Salford; the loco- 
motive boiler and iron boat by John Stephenson, Esq., Canal 
Foundry, Preston. The dimensions of the engines are as follow, 
viz.:—Two cylinders, each 10 in, diameter, and 18 in, stroke, the 
engines making 70 revolutions per minute, and the screw propeller 
200 revolutions per minute; screw propeller 3 ft. 3 in. diameter and 
5 ft. pitch, with three blades; the boiler 11 ft. long by 3 ft. 9 in. 
diameter, with a fire-grate of 12 square feet in area, and tifty-two 
tubes 2} diameter inside ; the length of steamboat 70 ft. by 14 ft. Gin. 
beam; the engines, with boiler and iron boat, with screw gear and 
fuel for engines, is 28 tons. The paying cargo carried by 
the steamer, in addition to her machinery, was 24 tons of 
coals. The boats towed by the steamer were six in number, 
each 70 ft. long by 14 ft. Gin. beam. The weight of the six boats 
was 115 tons, carrying 296 tons 18 ewt. of coals, making a total of 
463 tons 18 ewt. at the rate of two miles in 1} hours. As the above 
speed may appear at first sight rather slow, it is necessary to state 
that it was not from any want of power of either engines or boiler, 
as the pressure of steam was maintained at 55 1b. on the square inch 
all the way, without priming of the boiler or distressing of the tire. 
After towing the above for two miles, we detached the steamer, and 

backwards to the stern end of all the boats, to which we 





again attached the steamer, the propeller, and all the rudders leading, 
and with the engine and propeller reversed we tugged them all 
backward, at the same s we did forward, even though the boats 
had flat ends to breast the water; fully proving that upon a canal 
it would be wise to adapt a propeller and a rudder at each end of the 
steamer, so that the boat would not require turning. We next 


detached the steamer, to see what speed she would attain with her | tl u 8 ; 
| tions to the head office, at Manchester, previous to an application to 


own cargo and weight, viz., 52 tons; and as she did not double her 
former speed we are led to believe she would have drawn twice the 
number of boats, at about the same speed. To get the use of six 
loaded boats 2s. each was given to each boatman, and as there were 
no other boats to be got, we could not test the power of the steamer 
an ; further, but intend to do so very soon, with a new screw pro- 
peller.” 

Dr. Macgowan gave an interesting lecture on the Japanese on 
Monday evening, at the Manchester Atheneum. A great deal of 
interesting information was communicated ; the following morceau 
will serve as a specimen. The Japanese houses, said the lecturer, 
were very fragile, and constructed to accommodate themselves to 
the earthquakes, which were of such frequency as to render it neces- 
sary to have houses especially adapted for the purpose. Partly on 
account of these earthquakes and frequent contlagrations, the 
joiners kept houses already made, so that if a town was destroyed 
by an earthquake, it was frequently rebuilt in a week. Dr. Mac- 
gowan expressed his opinion that neither China nor Japan will ever 
be able to afford raw material in the shape of cotton. 

An estate of about 42 acres has just been purchased by the 
Halifax Corporation for a new cemetery. Mr. Milner, who laid out 
the Crystal Palace grounds, has been engaged to superintend the 
formation and decoration of the cemetery. 

The Rochdale ‘own Council manages the gas supply of that 
town, and last year made a protit of £3,362. At Oldham the council 
has been solicited to reduce the price of the gas which they supply 
to the town to 3s. 9d. per 1,000 cubic feet, but has determined, by 
17 votes to 2,to retain the price, under present circumstances, at 
4s, 6d. per 1,000. At Rochdale an effort will probably soon be made 
to effect a reduction in prices ; at present it is rendered out of the 
question by the enhanced price of the raw material. Mr. Alderman 
Livesey, at the last meeting of the town council, stated that, when 
the council purchased their works, they paid the sum of £27,700 
for them. Out of this the sum of £24,000 was paid to the 
shareholders, a trifle under £2,000 for the freehold of the 
land, and about £1,700 the costs of the applications to Par- 
liament. When they purchased, the gas was sold by the com- 
pany at the rate of 7s. per thousand feet, but just before the pur- 
chase was completed, the company announced their intention of 
reducing the price to 6s., the first collection of which devolved upon 
the purchasers. In 1844, the number of the consumers was 904; at 
the end of the past year (March, 1860), it was 8,557. The quantity 
of gas manufactured in 1844 was 27,919,000 cubic feet; last year it 
was 91,348,000, being an increase of 63,429,000, or 327 per cent. 
In 1844 there were 263 gas-lamps, now there were 610. The length 
of main pipes in 1844 was 17,769 yards; now it was 57,386 yards. 
In 1844 the average product of gas per ton was 9,308 cubic feet ; 
last year it was 10,004, which showed much better management. 
In 1844 they paid for coal £718, and cannel £1,462; last year they 
paid £834 for coal and £5,000 for canne!l. Between the years 1844 


there were upwards of sixty delegates present, representing the 
leading lines of railway in the United Kingdom, and tt was sultees 
that a local association should be formed in each district, and a 
central one in Manchester; that the various locomotive superin- 
tendents should be memorialised to make such arrangements as 
would have the effect of securing a uniform rate of ten hours’ labour- 
that the various local associations report the result of their applica- 


Parliament for a Ten Hours’ Bill; and that a levy of one penny per 
week be made on each member for the purpose of carrying on the 
movement. 

Yesterday week the North Shields County Court was occupied 
with an action brought by a Mr. Isaiah Wheatley, owner of a 
“billy-boy,” against the Blyth and Tyne Railway Company to 
recover alleged damages to the amount of £4. The plaintiff jis jn 
the habit of travelling between the Tyne and the Guide Post Saw 
Mill, on the river Wansbeck. The defendants have recently built a 
viaduct across the river Wansbeck, and in consequence of this via- 
duct, the plaintiff, with others concerned in navigating small crafts 
on the Wansbeck, allege they sufier loss. The plaintiff sought to 
recover £4 for the loss of three tides, a period his craft had been 
detained in consequence of the impediment. It seems that the 
height of the lower mast of the plaintiff’s craft is 50 ft., and 
the height of a bar across the navigable arch of the bridge is 
37 ft. The railway company had the sanction of an Act of 
Parliament for constructing their bridge, the plan of which 
was also sanctioned by the Lords of the Admiralty; and the height 
of the bar of the arch from the stream was in accordance with the 
plan so sanctioned, 37 ft. But the material part of the case for the 
plaintiff was as follows:—The plan, as stipulated by the Lords of 
the Admiralty, set forth that there should be four open arches of 
37 ft. in height, whereas the bridge was constructed with only one 
open arch. ‘Ihe Judge had no hesitation in expressing an opinion 
in favour of the defendants, so far as that the arch open to the 
navigation was constructed in accordance with the Act of Parlia- 
ment; but the point his Honour reserved for consideration until 
next court, and urged by the advocate for the plaintiff, was, 
whether the defendants, in constructing the bridge in the manner 
that they had done, and contrary to the Act of Parliament, had not 
caused it be an illegal structure and a public nuisance, and hence 
obnoxious to the action raised by the plaintiff. 
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and 1850, when the price of gas was 6s., the number of ¢ rs 
increased from 904 to 1,476, the average protit per year being 
£1,010 8s, 8d. Between the years 1850 and 18854, in the course of 
which they reduced the price of gas from 6s. to 4s., the number of 
consumers increased from 1,476 to 2,650, and the average protit was 
£1,733 4s. 6d. From the years 1854 to 1860 the number of con- 
sumers increased from 2,650 to 8,557, and the average profit was 
£1,832 14s. 11d. The whole number of houses in the borough was 
7,106, and out of that 6,171 were lighted with gas. Out of the 
profits of the gas they were now thinking of purchasing the Wood 
estate for the erection of a new town-hall, which would cost about 
£7,000. 

The Manchester Guardian, in referring to the gun of Captain 
Blakely, tried near Liverpool—as briefly stated above—says :—* ‘The 
gun, which is a muzzle-loader, was mounted on an ordinary timber- 
carriage, placed on an inclined plane to check the recoil. At a 
short distance it appears very like an ordinary gun; and, indeed, 
one of Captain Blakely’s objects is to show what may be done with 
a gun so much like those in general use—that old-fashioned cannon, 
with a very slight alteration, may be made after the pattern of his 
own. Ona close inspection, however, Captain Blakely’s gun is seen 
to be composed of concentric tubes, one of which is of the whole 
length of the gun, the second about half that length, and the third 
and last covering only the breech, and being about 20 in. in width. 
In the manufacture the outer tubes are put on in a certain 
state of tension, which gives to the inner tubes additional 
strength. The rifling is of {no very peculiar kind, but is an 
adaptation of a system which has been adopted {and abandoned 
several times, and mostly resembles the ritling of the muskets 
used by the French’ Chasseurs des Vincennes, the grooves having 
only one angle. ‘The projectiles used were those invented by 
Mr. Bashley Britton. They are of iron and conical; and their 
peculiarity consists in the successful method of attaching to the end 
of the shot a soft metal, which expands into the grooves upon the 
zun being fired, on the same principle as the Minié rifle ball does. 

litherto, the metal thus attached to the shot has been blown off by 
the explosion; but by Mr. Britton’s invention it remains as firmly 
fixed to the iron when the shot has been fired as before. The weight 
of the gun is 48 ewt., and it may be called a 56-pounder. Its length 
is 8 ft. 7 in., and the bore is 6 in. diameter. One of the chief 
advantages claimed for the gun is that its trajectory is lower than 
that of Mr. Whitworth’s cannon. The chief point which the trial 
was intended to prove was the range of the gun at an elevation of 
5 deg. only, and it had no reference to accuracy of fire; the inventor 
wishing to show that he could throw a projectile quite as far, or 
further, than either Mr. Whitworth or Sir William Armstrong, at a 
less, or the same elevation.” 

The Court of Queen's Bench was occupied a day or two since with 
a case in which the plaintitf, Mr. James Potter, sought to recover 
damages for un alleged infringement of two patents, granted to him 
in the years 1836 and 1842, for “certain improvements in spinning 
machinery,” relating to what is called “the winding-on motion.” 
Both patents had run out, so that the action was entirely for obtain- 
ing compensation for past infringements, and had no reference to the 
future. he defendants, Messrs. Parr, Curtis, and Madeley, are 
manufacturers of machinery at Manchester. This action against 
them was tried before Lord Chief Justice Cockburn, at Guildhall, 
when the plaintiff obtained a verdict; but leave was given to the 
defendants to move to enter a verdict in their favour, or a nonsuit, 
and, subsequently, a rule was granted accordingly, or for a 
new trial. The defendants contended that, as to the count 
upon the one patent, there was no evidence of infringement; and, 
as to the other patent, they contended that it was bad upon its face. 
Lord Chief Justice Cockburn said he was of opinion that the rule to 
enter the verdict for the defendants ought to be made absolute. The 
plaintitl’s second patent of 1842 was bad for claiming more than he 
was entitled to claim. The plaintiff was not entitled to claim what 
he had done in 1839, and so made known to the world, and, as that 
was included in his alleged improvements in his second patent, the 
whole of that patent fell to the ground for want of novelty. With 
respect to the first patent, that of 1+36, his lordship thought there 
was no evidence of infringement. If there was any infringement at 
all it was of the patent of 1842, but the defendants were not liable 
in respect of that, because the patent was bad for want of novelty. 
Mr. Justice Crompton and Mr. Justice Blackburn were of the same 
opinion. Rule absolute to enter the verdict for the defendants. 

Messrs. Richardson and Duck, shipbuilders, of South Stockton, 
have just launched an iron steamer 150 ft. long, 22 ft. 6 in. breadth 
of beam, and 10 ft. depth of hold, intended for the Danubian grain 





trade. The steamer has received the name of the George Olympian. 

The locomotive engine-drivers are organising a movement to con- 
sider the best means of obtaining a reduction of their period of 
labour to ten hours per day. At a conference held at Blackburn, 
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RatLs,—There is no improvement to report this week. The market con- 
tinues very dull, and but few sales have been effected. Our quotations are 
merely nominal. 

Scotch Pig-1roN has been very dull during the past week for warrants, 
although there has been a little more demand for shipment, and prices re- 
main about the same as when last reported, viz., 53s. cash, and 54s. three 
mouths open. 

SPELTER has been more inquired after ;| prices on the spot firmly quoted 
at £20 lis. 

CoprEr.—A reduction was made in English on the 8th inst., of £2 10s. 
per ton, making the price of manufactured £112. 

Leap has been rather dull for some time past, and prices are weaker. 

T1N.—A fair amouut of business has been done in English, foreign is 
quoted lower. Banca is obtainable at £137, and fine Straits at £130 per ton. 

TIN-PLATES are rather firmer, and the demand is improving. 

MOUATE aud CU., Metal Brokers, 
65, Old Broad-street, London 
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SCOTCH PIG IRON REPORT. 
No. 1 Gartsherrie .. 54s. 6d. f.0.b. Glasgow. 
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‘INSTITUTION OF CIVIL ENGINEERS. 
May 8th, 1860. 

Grorce P. Bripper, Esq., President, in the Chair. 
In the course of the discussion upon Mr. D. K. Clark’s paper, “On 
Coal-burning and Feed-water Heating in Locomotive Engines,” it 
was remarked, that the plan of coal-burning advocated by the 
author seemed to be similar to that adopted by Mr. Jenkins, and 
which had been some time in use on the Lancashire and Yorkshire 
Railway, except that, in the former, jets of steam were employed to 
accelerate the currents of air. Mr. Jenkins’ system consisted 
simply in making a certain number of the stays hollow instead of 
solid, through which the air was allowed to pass, and mixing with 
the products of ¢ bustion, eff te 1 the prevention of smoke. 
Movable slides were fixed on the outside, so that the apertures could 
be opened or closed at pleasure; and thus either coal or coke could 
be burned in the same engine. The system could be applied to old 
engines at an expense of a few pounds per engine, and was said to 
be simple and effective. 

It was stated that the use of tubes through the sides, and in some 
cases the front, of the fire-box, for preventing smoke, had been tried 
nineteen years ago by Mr. Samuel Hall, the pioneer of surface con- 
densation on the Midland Railway, and the same system was now 
practised on the Great Western Railway. The smoke, though then 
not entirely consumed, was believed to have been as effectually got 
rid of as at the present day. Formerly the defect was that the 
tubes were burned, but where coal could be obtained at much less 
cost than coke, a want of simplicity, or the necessity of slight 
adiitional repairs might be overlooked. When first brought forward, 
an objection was taken to Mr. Hall’s plan, that when an engine was 
standing at a station, black smoke was emitted. This was remedied 
by the introduction of a small jet of steam in the chimney, for 
creating a draught when the engine was at rest; but the noise thus 
produced caused the plan to be laid aside. In regard to the general 
question of smoke prevention, it was argued that neither detiecting 
plates nor brick arches were needed; but only the introduction of a 
sufficient quantity of air, moderately diffused over the fuel. In 
1836, the use of hollow stays and small jets of steam had been 
suggested by Mr. Robert Longridge, particularly for marine engine 
boilers, where there was a difliculty in getting the proper quantity 
of air through the tubes; but it was thought that, in a locomotive, 
the requisite quantity of air to consume the hydrocarbons might be 
introduced by the hollow stays, without resorting to steam jets. 

As to the comparative heating powers of coal and coke, it was 
sometimes asserted that the same evaporative effect would be ob- 
tained from the coke made from a ton of coal, as from the original 
ton of coal itself. This view was dissented from, and it was stated 
that careful experiments with Garesfield coal and coke showed the 
evaporative power to be as 100 to 89, respectively, weight for weight. 
In other words, 1 1b. of coal evaporated 12°54 Ib. of water, whilst 
1 Ib. of coke evaporated only 11°16 Ib. of water, But inasmuch as 
100 tons of coal produced only 66 tons of coke, it was evident that 
while 1 lb. of coal would evaporate 1254 lb. of water, the same 
weight of coal converted into coke would only evaporate 
11°16 X 66 = 7-44 1b. of water; so that the true proportion was as 

00 to 58. 

On the other hand, it was stated that with Midland coal, 20 cwt. 
of coal produced 11} ewt. of coke, besides other products, and 
6 ewt. of coke evaporated exactly the same quantity of water as 
7 ewt. of coal. Consequently there was a loss in converting coal 
into coke for the purpose of producing steam ; but considered only 
in reference to weight, coke had an advantage over coal in the pro- 
portion of 7 to6. It was believed that it was agg =A impossible 
to consume smoke, when once formed, without loss. In making ex- 
periments on the combustion of smoke, a self-acting apparatus had 
been applied to the boilers of a pumping engine, with the following 
results. 1. When the engine was well fired, without the admission 
of air above the fire, the consumption of fuel was 100, but in this 
case smoke was evolved in considerable quantity. 2. When the air 
was admitted in sufficient quantity to consume the smoke, without 
being shut off during any portion of the interval between the firings, 
the consumption of fuel became 120. 8. But when the self-acting 
apparatus was brought into operation, to exclude the air so soon as 
smoke had ceased to be emitted, then the consumption of fuel was 
reduced to 110. : 

It was contended that, in order to enable a proper comparison to 
be made, between the amount of fuel used per mile and the gross 
load carried, the paper should have showed—Ist. What was the 
greatest altitude surmounted in each case, the total length of the 
line, the ruling gradient, and its length. 2nd. What was the average 
speed per mile for the whole distance run; and 3rd. How man 
pounds of water were evaporated by 1 Ib. of coal. On the Scottis 
North-Eastern the passenger trains ran at about 35 miles an hour, 
whilst on the Great North of Scotland Railway the speed did not 
exceed 25 miles an hour. Again, in reference to the goods trains, 
the speed upon the Great North of Scotland Railway was about 
13 miles per hour, whereas upon the Caledonian Railway it was 
about 20 miles per hour. 

It was observed that, in attempting the general introduction of 
anthracite coal in locomotive engines in the United States for long 
and heavy traffic, it was found that although there was no smoke it 
was difficult to. keep up the steam, and the fire-box and fire-bars 
were quickly burnt out. Notwithstanding these objections to its 
use, anthracite was in some cases a cheaper fuel than wood. An- 
thracite coal was burned on the Reading Railroad at the rate of 
120 lb. per mile, in engines weighing 28 tons, and carrying a gross 
load of 750 tons, at from 10 to 12 miles an hour, on a level. The 
evaporation of water was from 5} 1b. to 6 Ib. only per pound of 
coal. A brief description was given of Phleger’s, Dimpfel’s, and 
Boardman’s boilers, which had been made to burn bituminous as 
well as anthracite coal, and were used on passenger as well as goods 
trains. Each furnished considerable space for combustion, and air 
was admitted in numerous fine streams over the fire. They were 
all, however, heavy and complicated, and inapplicable to existing 
stock. Within the last three or four years renewed attempts had 
been made to adapt the existing stock of engines to the use of 
bituminous coal. The difficulties consisted in the large quantity of 
coal required to be burned in a given time, under an intense 
draught, and in the clinkery character of the coal itself. The 
engines were not heavier, on the average, than in England, nor had 
they more heating surface; but they burned more fuel, and evapo- 
rated one-fourth more water in a given time. In December, 1856, 
Mr. G. S. Griggs. of the Boston and Providence Railroad, intro- 
duced a fire-brick arch below the tubes, in the fire-boxes of some of 
the engines of that line. With a few holes for the admission of air 
above the fire, this arch was found to improve the working of the 
lire-box, when burning coal. On the Iowa Central Railroad the 
grates of the coal-burning engines were at one time covered with 
tire-brick, so as to leave only about 2 square feet of the original 
surface of the bars exposed; and of this area, less than 1 square 
foot was air-opening. More recently, perforated door-plates and air- 
distributors—the latter set up within the fire-box—had been exten- 
sively adopted. 

It was contended that both theory and experience showed that the 
heating power of 1 lb. of coal was greater than that of 1 Ib. of coke. 

In reference to the asserted increase in the consumption of fuel 
when burning smoke, it was remarked that the quantity of air re- 

quired for the perfect combustion of 1 1b. of Hartley coal was 149-4 
cubic feet at 69 deg. Fahrenheit and 30 in. of mercury. The re- 
sult of experiments showed that, up to a certain point, the admission 
of air did not increase the temperature in the smoke-box, but de- 
creased it; affording proof that it was not necessary to send in an 
excessive quantity of air above what was chemically required for 
combustion, and that the result of the admission of air was to in- 
crease the temperature in the chimney, and to decrease the > 
ture in the chimney, and to decrease the temperature of the fuel. 

it was stated in reply to the observations which had been made, 
that in a comparative trial of the author’s system and Mr. Jenkins’ 
on a metropolitan railway, on the same passenger engine, and on the 








same duty, the former consumed 4 Ib. per mile, or 12 per cent. les’ 
coal than the latter ; that the saving of coal by smoke prevention 
in locomotives had been found to be at least 18 per cent. ; that the 
information demanded for the purpose of making a proper compa- 
rison was given in the paper; that it was of no use to state altitudes 
simply, unless particulars of inclines and length of trip were also 
iven; that the average speed of goods trains on the Caledonian 
ilway, deduced from the service time tables, was 12 miles per 
hour, not 20 miles per hour, and on the Great North of Scotland 
Railway, it was, by the time tables, 144 miles per hour, not 13 miles ; 
further, that the average distance run between stopping stations 
was on the Caledonian, 6} miles, and on the Great North of 
Scotland, 4 miles. 

The paper read was “On Indian Railways: with a Description 
of the Great Indian Peninsula Railway,” by Mr. James J. 
Berkley, M.I.C.E. ° 

It was remarked that the reason why the commerce of India had 
continued so incommensurate with the resources of the country, 
might be chiefly assigned to the want of proper communications. 
Indian railways would not, as in England, be the substitution of 
a perfect system of conveyance for other convenient means: but 
in many districts they would be the first introduction of any 
communication whatever, adapted for the requirements of the 
country. It was not, however, on these grounds that they merited 
the attention of the institution; but rather in the remoteness of 
the country, the peculiarity of its soil, climate, and labouring classes, 
and in the novelty of its physical characters, and of the materials it 
produced. 

Since the year 1849, when the Government took the first decided 
step towards the establishment of a system of railways in India, 
the formation of 4,821 miles had been ‘sanctioned; 636 miles had 
been opened for tratiic ; 765 miles were expected to be opened in the 
current year, and 864 miles in 1861. The estimated capital was 
nearly fifty-two millions and a half; of which sum the expenditure 
of upwards of thirty-four millions had been sanctioned, and more 
than twenty-seven millions had been subscribed. 

The arrangements under which Indian railways were being 
carried out, consisted of a Government guarantee as the means of 
raising the requisite capital; the agency of incorporated companies 
to design, execute, and manage them; and Government supervision 
to detine the projects and control the proceedings and expenditure. 
The terms of the contract between the Government and the com- 
panies were then briefly stated; and it was remarked that, as far as 
they had been brought into operation, they might be pronounced to 
have been successful, although attended with some disadvantages, 
which were pointed out, the principal one being delay, owing to the 
necessity for reference to many widely scattered tribunals. 

Certain standard dimensions had been adopted for all the lines 
and the rolling stock, including a uniform gauge of 5 ft. 6 in., anda 
minimum clear width between the tracks of 6 ft. 

The principal lines of the Great Indian Peninsula Railway, 
which it was the more immediate object of the paper to describe, 
were proposed to extend from the port and city of Bombay to join 
the East Indian line at Jubbulpore on the north-east, with a long 
branch to Nagpore, and to meet the Madras line at or about the 
river Kristna on the south-east. 

The advantages of the situation of Bombay, in the centre of the 
Western coast of the Peninsula of India, of its safe and capacious 
harbour, as well as its recent preponderance of trade, distinguished 
it as the commercial capital. The produce of the customs had more 
than doubled in five years; and its commerce in merchandise and 
treasure, in 1858-9, exceeded thirty-four millions sterling, being nine 
millions more than the whole foreign commerce of India in 1848. 
Bombay stood in urgent need of new docks, enlarged Custom House 
premises, extended wharfage and quay accommodation, with covered 
sheds, large warehouses, and an improved system of landing cargo. 

_The first section undertaken was from Bombay to Callian, a 
distance of 33 miles, with a branch to Mahim, 1} miles. It was 
called the experimental line—was commenced in February, 1851— 
and the portion from Bombay to Tannah, being a length of 20 miles 
was opened for public traffic on the 16th April, 1853. The principal 
works upon it were the embankment over the Sion Marsh, the two 
viaducts connecting the Island of Salsette with the Concan, in one 
of which there was a navigation opening, 84 ft. wide, spanned by 
wrought-iron plate girders, and two short tunnels. The permanent 
way was chiefly laid with transverse wooden sleepers, but 6 miles 
were on iron-pot sleepers ; the rails were 84 Ib. to the lineal yard, of 
the double T form, as far as Tannah, but beyond they were only 
from 65 1b. to 68 Ib. a yard, except on the two Ghaut inclines. 

From Callian diverged the South-Eastern extension to Poonah 
and Sholapore, and by the proposed extension to the river Kristna 
and the Madras Railway to Madras—and the North-Eastern exten- 
sion to Nassick and Jubbulpore, to join the East Indian Railway from 
Calcutta, by which also a communication would be effected to the 
north-west provinces of India. 

The first section of the South-Eastern extension from Callian to 
Campoolee, a distance of 374 miles, contained no work of a special 
character, but was remarkable for the ~~ ! floods and rapid 
torrents to which it was exposed on both sides. It had been made 
for a double line, but only one road had been laid. The average 
cost, exclusive of rolling stock, was only £4,500 per mile. 

The Bhore Ghaut Incline, which was expected to be finished 
about three = hence, was 15 miles 68 chains in length, with a 
total rise of 1,831 ft. The steepest gradients were 1 in 37 and 
1 in 4); short lengths of level and of 1 in 330 being introduced, to 
facilitate the working of the engine in the ascent. It comprised 
twenty-five tunnels, eight viaducts, a large quantity of retaining 
walls, upwards of one million and a quarter cubic yards of cutting, 
chiefly rock, and nearly two million cubic yards of embankments. 
The estimated cost of this incline was £750,000. It was divided 
into two banks, by what was called a reversing station at the 
eleventh mile. This sub-division was adopted to increase the length 
of the base, in order to flatten the gradient and reach a higher 
level, where the main features of the Ghaut margin, near Khundalla, 
were encountered. Without this expedient the practicability of 
changing the direction of the line would have been confined to the 
effect of curves of small radius; but with the device of the reversing 
station the direction was altered at a very acute angle, by means of 
points and crossings. ‘The peculiar difficulties upon this incline 
were the unfavourable nature of the hot and rainy seasons; fatal 
epidemics which dismayed and dispersed the people employed upon 
it; the lofty and precipitous character of the ground impeding the 
haulage of materials and harrassing everyone engaged in the opera- 
tions ; the extensive and sudden slips upon the mountain sides; the 
extreme hardness and solidity of the rocks; the scarcity of water, 
and the want of necessaries and comforts for the men. 

The next section of the South-Eastern extension, from Lanowlee, 
the summit of the Bhore Ghaut incline, to Poonah and Sholapore, 
was 205} miles in length, of which 185 miles were already com- 
pleted, with a ruling gradient of lin 132. The cuttings were in trap 
rock, moorum, and soil; and the embankments were composed 
chiefly of soil and moorum. There were twenty-two viaducts, three 
hundred and fifty-nine bridges, and four hundred, and fifty-four 
culverts, all built of substantial masonry. One peculiarity of 
this district was the violence and suddenness of the floods, which 
descended with scarcely an hour’s notice, and gathered into torrents 
upon spots of which there was no trace or warning upon the surface 
of the country. A : 

Beyond Sholapore, to effect the junction with the Madras line, the 
works had not been commenced. ‘ 

Returning to Callian, the first section of the North-Eastern ex- 
tension, reaching to Kusarah, a distance of 26 miles, gradually 
climbed by steep gradients, of which a great portion was 1 in 100, 
up the flank of a Gor mountain spur, that ae from the Ghaut 
range. It contained upwards of half a million yards of cutting, 
chietly trap and basaltic rock, and more than one million and a 
quarter cubic yards of embankment. There were four viaducts, 
forty-four bridges, and one hundred and seventeen culverts. By 
means of this section 849 ft. of the ascent were surmounted. 








The altitude remaining to be overcome by the Thul Ghaut incline, 
which was 9} miles long, was thus reduced to 972 ft. At 8} miles 
there was a reversing station, similar to that upon the Bhore Ghaut 
incline. The steepest gradient was 1 in 37. There were eight 
tunnels, six viaducts, eleven bridges, and thirty-four culverts. The 
cost of the incline would amount, it was believed, to about £450,000. 

The next section of the North-Eastern extension ran from the 
summit of the Thul Ghaut incline, at Egutpoora, by Nassick, 
across the fertile valley of the Godavery, and the Indyhadree range, 
along Khandeish to Bhosawul, the point of junction with the Oom- 
rawuttee and Nagpore branch. The principal works upon it were 
the viaducts over the rivers Godavery, Kadoo, Munnair, and Wan- 

oor. The two former were composed of masonry arches, and in the 
atter the openings were spanned with triangular iron girders, 

On the last section from Bhosawul to Jubbulpore, a distance of 
328 miles, the operations were only in a preliminary state. The 
viaducts over the rivers Taptee and Nerbudda would be important 
works, having flood streams of 70 ft. and 90 ft. deep respectively. 

On the Oomwaruttee and Nagpore branch, which was about 263 
miles in length, the operations were only just commencing. The 
largest works would be the viaducts over the rivers Nalgunge and 
Wurdah. 

It was mentioned that there was no tunnel on any of these lines 
beyond the Ghauts, comprising a length of 782 miles. 

The general style of design for these trunk lines was derived from 
the model of the late Robert Stephenson's English railways. The 
character of the works was plain, substantial, and durable; such as 
would provide for the regular and expeditious conveyance of a 
heavy and increasing trattic in goods, and the accommodation of 
numerous passengers, at a moderate working cost, and at a reason- 
able expenditure in maintenance. 

The geological nature of the country was volcanic. As affecting 
engineering operations the destructible nature of the slopes of 
cuttings and embankments made of the black soil; the facility of 
excavating moorum, its firmness for slopes and embankments and 
frequent suitability for ballast; the advantage of having rock 
foundations for the crossings of rivers and streams, and also of 
being able to make tunnels without either lining or faces, and the 
fine quality of the stone for building purposes and facilities for quar- 
rying it, were worthy of special notice. On the other hand, the 
black basalt was so extremely hard as to render progress both 
tardy and expensive; and the mountains were in many cases 80 
precipitous as to prevent the sinking of shafts; thus limiting the 
mining of tunnels to two faces only. The existence of large quan- 
tities of kunkur, a variety of fresh-water limestone, and the want of 
good brick earth, were also mentioned. 

The physical geography of the districts of Western India traversed 
by the Great Indian Peninsula lives might be briefly described as the 
plain of the Concan, elevated very little above the level of the sea. 
hen the abrupt scarp of the Syhadree mountains, the least altitude 
of which above the sea was about 2,200 ft , and beyond them the plain 
of the Deccan, on the South Eastern extension, gradually sloping 
down towards the eastern coast of Irdia; while upon the North- 
Eastern extension the country presented the bold features of the rivers 
Taptee and Nerbudda, with three parallel chains of mountains called 
the Indyhadree, the Santpoora and the Vyndhya ranges. The alti- 
tudes of various known spots along the railway were then given, 
including, amongst others, the following :— 


Feet above high water 
mark at Bombay. 
Level of ground at Bombay terminus u 
Foot of Bhore Ghaut incline .. .. ee 196 
Top of ditto ~~ ee - 2,027 
Foot of Thul Ghaut incline . 08 940 
Top of ditto ° eo es 1,912 


The extraordinary quantity of rain which fell during the mon- 
soon, from June to September, was then alluded to, and it was 
stated that the heights of known floods where the railway crossed 
some of the principal rivers varied from 25 ft. at the Waldhur to 
about 70 ft. at the Taptee, and 90 ft. at the Nerbudda. 

The materials procurable in India for railway purposes were then 
succinctly noticed. In reference to the manufacture of Indian iron 
and the supply of coal, it was remarked that active and successful 
operations depended more upon the completion of railway communi- 
cations, than the railways did upon a local supply of those materials. 
The properties of a few of the various kinds of woods which had 
been extensively used were then stated. Those which had been 
successively converted into sleepers were teak, blackwood, khair, 
errool, and red-eyne. ‘The cost of a sleeper varied from 4s. to 
7s. 7d., the average price being about 6s. Tolerably good bricks 
had been occasionally procured and used in arches, but in such cases 
a proportion of only 20 per cent. had been selected from the best 
native kilns. The price ranged from 10s. to 24s. a thousand. 
Gunpowder cost, when made upon the spot, about £34 per ton. 

Native labour, by which these works had been executed, was 
cheap, but very inferior to that of England. Nearly 100,000 men 
had been employed upon the Great Indian Peninsula Railway lines 
at one time, and as many as 20,000 on the Bhore Ghaut incline 
alone. The wages of the several classes per day were now—native 
maistries, or foremen of masonry, brickwork or carpentry, 2s. 6d. ; 
masons, 1s. 9d.; bricklayers, 1s. 3d.; carpenters, 1s. 6d.; smiths, 
2s.; miners (a very large class), 9d.; excavators, 7}d.; and la- 
bourers, 6d. ‘The following table was given of the relative cost of 
each kind of labour in England and in the Bombay Presidency; it 
being understood to refer to simple labour only, and not to the cost 
of finished work :— 

Sapertien of Work | Relative cost of Labour 

ione by each. in each Country. 
Class of Labour. a ena a 
England. | Bombay. | England, | Bombay. 








| 
REASONS 2. 0c 00 00 08 24 1 | ih 1 
Bricklayers .. .. «os 4 1 | 1 1 
Carpenters oe 00 se 3 1 1 1 
Miners .. 2 08 «2 o 3 1 | 2 1 
Excavators .. ee 00 4 1 | 1 1 
ee a 3) 1 | 1 1 





The whole of the Great Indian Peninsula Railway had been exe- 
cuted by contract, and this, it was believed, had led to remarkable 
economy in the construction of the various lines. The average cost 
of the opened portions had been about £8,000 per mile. The intro- 
duction of the contract system into India, on a large scale, was an 
important effect of railway enterprise, and it was thought that its 
advantage could not be long confined to railway construction. 

The prices of the principal kinds of work, including all the usual 
contract stipulations, had ranged as follows .— 

Earthwork in embankments, under 4 mile lead, from ra tonne. cubic yard. 


Cutting in earth or moorum, ditto ” 7 e 

ais SOG cc ce cc co ce GD pa 13d. to 30d. pee 
OG 6c os as oe ee ee ee ao ee eee 
Brickwork inarches .. .. «ss «+ «+ «8 » 15s to 30s. pas 
Coursed rubble masonry in ditto .. .. «+ » 274. to 36s. ” 
Dt ws ee ee (Ne ee ce ee +e gp «6A. 7hd. to 38 cubic foot. 
Bios GR GOUNED 2c ce ce 00 ce fe ot Ow 16s, to 358. cubic yard, 
Coursed rubble .. .. oo «8 «+ «8 of wy 14s. to 24s, » 
Rubble .. .. cc 08 cf 8 of of so 9 9s. to 14s, oe 
Woodwork, teak .. .. + ve of of © 4s to 6s. cubic foot 
NES. os ws, te105 60. oe ws oe oe a Gee fate pene 
Laying permanent road .. .. ss «+ ++ 9 _ 28 to 28, 10)d.. lin, 

ply 8d, to 24d. 


Post and railfence .. «1 «2 ++ «# #8 . ” 
Dry rubble wall .. .. «2 ss se ++ oe 9 2% Gditods, ,, 
This did not include the Ghaut inclines, which were exceptional. 
Railway enterprise had already produced important effects in 
Western India. It had earned, at a remarkably low tariff, more 
than the guaranteed dividend. The working expenses had been 
low, notwithstanding the dearness of imported fuel and Euro 
superintendence. It had afforded the advantages of the best mode 
of conveyance to immense numbers of the poorest and lowest orders 
of the people. It had generated for itself new sources of traffic. It 
had achieved its success in competition with water carriage, and 
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when it was only in a fragmental state. Although constructed in 
what was erroneously called an expensive style, the traffic had 
already demanded the partial laying of a second line of rails. At 
had raised the wages, and increased the effectiveness of native 
labour, aad profitably employed thousands of the carriers of the 
country. It had opened quarries and brick-fields, had impelled trade 
into unwonted activity, and drawn largely upon the resources of 
the country. It had lessened the expenditure of the State, by its 
cheap conveyance of mails and troops, and had augmented its 
income by large payments of tolls and duties. 





Tun Navy.—Great progress is being made in the building of the 
Glasgow, 51, serew frigate, and the Chanticleer, 17, screw corvette, 
at Portsmouth Dockyard. Upwards of 250 hands are employed on 
hoth vessels. The Anson, 91, screw steamship, building at Wool- 
wich, is being rapidly advanced towards completion. She is ordered 
to be ready tor launching this summer, 

Carrie Kivcep sy Licktnc Parnt.—Last week two short-horned 
butts, about sixteen months old, in a lot of twenty-five, the property 
of Mr. Thomas Clark, upon New Moor Farm, Southminster, were 
seized with frothing at the mouth, affection of the brain, and other 
symptoms, from which one died the next day, and the other was 
necessarily killed, Mr. Howe, veterinary surgeon, on hearing from 
the shepherd that the animals had licked some lead-coloured paint 
from otf a part of the buildings, immediately pronounced it to have 
occasioned the attack, and on post mortem examination the mortal 
effects of the poison were clearly developed.—Lesex Herald. 

Surenneatep Stvam.—Messrs. Wethered Brothers state in the 
Times of the 26th what had been before mentioned by our corre- 
spondent ‘‘ Franklin,” that their process consists in mixing wet and 
dry steam, thus securing the advantages of superheating without 
injury to the cylinder from excessive heat and dryness. Hon. John 
Wethered read a paper on combined steam before the Institute of 
Civil Engineers at London, March 27th, in which the advantages of 
the process were fully and fairly set forth. We think there is no 
mistake about its value. The abstracts of that paper, as given by 
the London press, co not state the precise manner in which the 
superheating is accomplished—tow the pipes cr vessels are arranged 
£0 as to receive heat enough, without at any time being exposed to 
excessive heat. The burning cut of the superheating vessels has 
proved quite a3 scrious a ditliculty as has the effect of heat and dry- 
ness in the cylinders. Sucli was the case on the Collins ships, when 
supetheating was applied. Messrs. Wethered Brothers simply remark 
that “these difficulties are obviated.” If they will inform the 
publ’c how they are obviated, they will establish much more con- 
fidence in the system than they do by saying that it saves from 25 
to 75 per cent. of fuel. We submit it as simply impossible that any 
practicalle amount of superheating can save 75 per cent. of fuel over 
a decent ordinary steam engine and boiler, which runs with 3 Ib. to 
41), of fuel per hour per horse-power. 3 Ib. to 4 1b. is not a very 
remarkable saying, either; many of the Corliss engines run with 
2Ib., without superheating. Clark believes that simple superheating 
cannot save more than 10 per cent. Of course if a boiler is so badly 
constructed as to carry half the water pumped in over to the cylin- 
devs, the heating of this product after it has left the boiler would 
be likely to make steam of it. All boilers cuwry over more or less 
water, and in any ease superheating will make steam of this water, 
and eflect a constderable saving.— New Fork Times. 

Stream PLovuGuisG iN ‘Trexas.—Nature has designed one portion 
of the great State for the shepherd and the herders of cattle ; another 
for the planter and the tiller of the soil; and still another for the 
manufacturer of iron. Western Texas is thus pointed out as tle proper 
location for stock-raising, and it is carried on to an astonishing 
extent. But, owing to the droughts that annually visit that portion 
of the State, it cannot be said to be at all calculated for planting or 
farming. Northern or north-eastern Texas abounds with iron ore, 
which, Lam informed, is of the very best quality, and the quantity is 
inexhaustible. Eastern ‘Texas is most emphatically the place for agri- 
cultural purposes, the soil being of the very richest character, and 
the seasons reliable. While passing through the State I found 
there was a great decree of intcrest manifested in the steam-plough 
invented by Colonel Saladee, formerly of Columbus, Ohio; so much 
so, indecd, that I was informed that the State is to make a large 
donation of lands to the inventor for the successful introduction of 
his ;wechinery within her territory. While in Galveston I made 
the acquaintance of an intelligent gentleman, who gave me a very 
correct idea of this truly wonderful invention. Colonel Saladee has 
reversed the principle adopted by all other inventors, namely, of 
contriv ng a machine which shall propel itself and drag the ploughs, 
for he makes the action of his ploughs to propel the machine, and 
thus he overcomes all the difliculties which past experiments have 
met with, Another remarkable feature in this invention is that 
there is no portable steam engine now in use better adapted to all 
kinds of farm work. And, in addition to this, it possesses the ad- 
vantages of being readily converted into a ditching machine, which 
will cut ditches the required Jength and depth, and distribute the 
dirt on either or both sices any required distance from the edge. 
A reaper and mower, of the most novel construction, is also to be 
connected, as well as the most simple arrangement for driving posts 
for the construction of fences on prairies. ‘This plough, also, is in- 
tended to sow the seed, roll, and harrow the land at the same time it 
is ploughing. In short, if any premiums are offered on steam 
ploughs for the greatest variety ot work they will perform, Colonel 
Saladee is certainly designed to take the lead.— Scientific American, 
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Foreign AND CoLtontaL Jorrinas.—A New York paper “ tops” 
the Chicago house-moving story, reproduced under this head in last 
week’s Engineer, by stating that last summer a two-storey house 
was moyed up the South Branch the distance of two miles, with a 
family living in it, whose household arrangements were not dis- 
turbed in the transit!—M. de Coninck, of Havre, contirms, from 
ten months’ observations, a rule discovered in an old Spanish manu- 
seript hy the late Marshal Bugeaud, by which the weather may be 
predicted with tolerable certainty on twenty-four or twenty-tive 
days of each mouth. ‘The rule is that—* Eleven times out of twelve 
the weather will, during the whole lunation, be the same as that 
which occurred on the fifth day of that moon, if on the sixth the 
weather was the same as on the fifth, And, nine t mes out of 
twelve, the weather of the fourth day will last throughout the 
moon, if the sixth turns out to be like the fourth.”—A proposal 
for a line of steamers from Valparaiso to England, by the Straits of 
Magellina, touching at intermediate ports on the Atlantic coast of 
South America, had been made by Mr. Griffin to the Chilian Go- 
vernment, a subsidy of 200,000 dols, being demanded. Mr. Wheel- 
right had also proposed to the same Government the formation of a 
railroad across the Andes, to unite Chili with the River Plate pro- 
vinces. The surveys will probably soon be commenced.—Owing to 
the facilities now afforded at South Quebee by the St. Lawrence 
Wharfage and Warehouse Company, for expediting the discharge 
of ships, and providing cheap storeage for coals, salt, iron, and 
rough goods, it is estimated that Montreal importers and consumers 
will save £74,000 per annum in freights by shipping to Quebec and 
forwarding on by the Grand Trunk Railway. Shipowners will 
obtain the dispatch so long desired, and save the heavy pilotage, 
towage, Lake St. Peter dues, and wharfage at Montreal, equal to 
about 10s. per register ton. The imports of Canada from sea are 
about half a million of tons annually, and the trade with the Western 





States being now opened out, this may be expected greatly to in- 
- sa) ° * . ad | 
crease, Phe wharves at Quebec will be provided with Taylor’s | 


travelling steam-cranes, each of which is capable of discharging 150 
tons per day from the ship direct into the railway wagon.—A steel- 
plated frigate, the Normandie, is beiug prepared for sea at Cherbourg ; 
when ready, she is to proceed to the Mediterranean.—It appears 
from the late Australian advices that the Legislative Assembly of 
New Sough Wales had passed a resolution granting an annual 


subsidy of £75,000 for a line of steamers between Sydney and | 


Panama, but that the Government, which had just been ousted by a 
vote of want of contideace, had refused to act upon it. 


ASSOCIATION OF FOREMEN ENGINEERS. 


Ar the usual monthly meeting of this association, at their rooms, 
35, St. Swithin’s-lane, City, on Saturday, the 5th inst., Mr. John 
Briggs read a paper on the “Concussion of Water in Pipes attached 
to Pumps.” Having briefly adverted to the progress made in 
hydraulic engineering generally during the last few years, and to a 
communication he had made to the society on the subject some 
months back, Mr. Briggs proceeded to state that the more he had 
considered the subject the more had he become impressed with its 
importance. He had been engaged, too, in correspondence with a 
gentleman whose associations had induced the necessity of his de- 
voting much attention to the subject of the concussion of water in 
the delivery and suction pipes of pumps. That gentleman was Mr. 
Naylor, of the Great Indian Peninsula Railway, and he had ex- 
pressed a willingness to have his views placed before the association 
for the information and criticisms of its members Mr. Naylor 
stated that water as it was dealt with in force pumps generally might 
be considered as an inelastic fluid. It was a mere truism to say 
that all bodies put into motion had a tendency to continue in a 
straight direction until interfered with by some other power or 
force. Let us assume that we have a pump with a 6-in. working 
barrel, and a 3-in. rising main, and let us imagine also, for the sake 
of more clear illustration, that it is supplied with a clack valve of 
the exaggerated dimensions of 6 in. diameter, and having a lift 
of 2in. ‘Then assuming that the velocity of the bucket is such as 
to keep the valve full open until it has reached the end of its stroke, 
it is evident in this case that as the valve had 2 in. to fall, the 
column of water in the rising main must fall 8 in. without allowing 
for any water to have passed the valve while in the act of closing. 
The effect would be equivalent to that of a solid body equal in 
weight to the entire column of water falling 8 in, Here, then, is a 
momentum, and the valve strikes a blow upon its seat. Then 
follows a secondary effect from the fluid exerting its force in all 
directions, the one it was originally moving in being suddenly 
checked. Hence arises the noise, jarring of the pipes, and what is 
called concussion. By the application of an air vessel near to the 
pump and on the rising main, all other conditions remaining the 
same, and the bucket, as observed, moving sufliciently quick to 
keep the valve full open until it had completed its upstroke, it would 
be found that instead of water ascending the rising main, a magazine 
of power in the form of compressed air would be lodged in the air 
vessel, and this would give out its effect upon the column of water 
in the main while the bucket was descending, and thus cause a con- 
tinuous and very nearly equal flow of water from the delivery pipe. 
This, then, would destroy the momentum, or, if you please, ‘ con- 
cussion.” The ordinary fire-engine, it may be said, gives a con- 
tinuous flow, but the momentum does not in that case apply to 
our argument. Now, let us assume that the pump is worked 
slowly. An intermittent outflow will inevitably follow. The 
water will be “spurted” out with a rush, and the column will 
descend, partially filling the air vessel. What will be the effects, 
however, on the valve and pipes? It will be that though the wate 
in the main descends almost as a solid body, yet it falls upon an air 
cushion, as it were, and its blow becomes a mere push until the com- 
pressed air is able to counterpoise its weight. In the upstroke of 
the bucket the air gives out it force again, and the water gushes 
forth as before spoken of. In meeting and mastering mechanical 
and scientific difficulties, we glean always valuable information, and 
an illustration of this fact may, perhaps, here be ventured on, A 
pump had been fixed in a well, and it had been intended that it 
should raise water to a height of 80 ft. above its own level. Its 
diameter was 6 in., anc the rising main was 4 in. in diameter, No 
expense had been spared in its construction or the mode of fixing 
it, yet something or other connected with it was continually out of 
order. Sometimes the joints became leaky, then the framing worked 
loose, and, in short, difliculties were of constant occurrence. How 
to overcome this was the point. In the first instance, one of 
Naylor’s piston pressure-gauges was fixed on the branch-pipe 
leading to the rising main. When the pump was at rest and the 
main full of water, the gauge indicated a pressure of 36 Ib. per square 
inch. When the pump was in motion, however, and the bucket had 
reached the top of its stroke, the gauge indicated 150 Ib. pressure ! 
This was the effect of concussion. An air vessel was now placed 
between the pump aud the main. The column, when at rest, of 
course gave the same indicated pressure as before, but when the 
pump was started and worked at thirty strokes per minute, the 
gauge showed in place of 150 1b. pressure an almost uniform force 
of 50 1b. only, and the water was delivered steadily into the tank 
above! Slow working gave oscillations to the gauge varying from 
25 Ib. to 75 1b, on the inch and intermittent deliveries. The con- 
cussions in each case were got rid of, and it was long before further 
repairs were needed, 

The advisability, nay, the absolute necessity of attaching vacuum 
chambers to suction pipes of pumps where those pipes have to 
travel far in a horizontal direction, was next shown by Mr. 
Briggs, and contirmed by Mr. Naylor, who instanced two cases in 
point. In one, the suction-pipe was 3,845 ft. in length, and had 








and with 23 ft. lift. The porosity of the iron of the pipes, together 
with imperfect joints in both, induce the application of air-pumps to 
extract the air at the foot of the pumps, and the latter afterwards 
worked as steadily as if they had been immersed in the water instead 
of being three quarters of a mile from it. 

The above are but some of the points introduced to the notice of 





his brother members by Mr. Briggs, who concluded by saying that 
he quite agreed with Mr, Naylor in saying, “ That because a pump 
is the simplest machine we have, it has not received suflicient 
scientitic attention, and generally speaking it is but little under- 
stood.” 

Mr. Ives, referring to the question of the oscillations of the 
pressure gauge when attached to pumps and pumping machinery, 
instanced some remarkable facts pertaining to trials of Shand aud 
Mason's new steam fire engine. 

Mr. Aydon combated Mr. Ives’ theory of the causes of these o: 
lations: he considered the air-vessel to,be the panacea for all cases ¢ 
irregularity and vibration in the pipes of pumps, and mentioned 
sundry cases within his own knowledge where it had been proved 
to be so. 

Mr. Hayes agreed with Messrs. Briggs, Naylor, and Aydon, and 
also added valuable testimony to the same end. 

Mr. Warner, of Fleet-street, urged the absolute necessity of pay- 
ing the greatest possible attention to the proportions of pumps, 





“il- 





venience so frequently experienced with this kind of machinery. 
He had had great opportunities for verifying by experiment tlie 
truth of what he asserted. Atthe same time he admitted the value 
of the air-vessel. 

Mr. Stabler considered that economy was studied to too great an 
extent in these days of contracts and competition, and that fre- 
quently the area of pipes connected with pumps was much too 
small for the work they were expected to perform. Of course, 
the momentum of a column of water would only equal the force 
exerted in moving that column. With regard to the new fire- 
engine spoken of, it was constructed on American principles, and in 
this case those principles were not sound. The patent had been 
purchased by Shand and Mason, but he feared that they would be 
losers by their bargain. He (Mr. Stabler) believed that he could 
devise a steam tire-engine in every respect superior to that in 
question. In order to demonstrate this he described the weak points, 
as he considered them, of the American invention, and concluded a 
long and practical address, by stating that, as a rule, air-vessels 
should be of ten times the area of the working barrel of the pump, 
whose inequalities they were to overcome. 

Mr. Phillips confirmed much of what Mr. Aydon had advanced, 
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and spoke of the oscillations observable on steam-gauges as well as | 


water-gauges. 
Mr. ives advanced the notion of a series of pumps, working into 
| each other, or rather delivering water to each other, as a means for 





overcoming concussion and vibration ; but this was set aside on the 
ground of expense and complication. 

The chairman, Mr. Joseph Newton, coincided with the advocates 
of the air-vessel theories; but agreed completely, too, with 
Mr. Warner’s recommendation to use extreme care as regarded the 
proportions of = and pipes. In proposing a cordial vote of 
thanks to Mr. Briggs for ably introducing the subject in question 
and to Mr. Naylor for contributing so largely to the instruction of 
the members of this association, Mr. Newton took occasion to ex- 
press his own satisfaction with the admirable discussion which had 
ensued, The vote of thanks was then put, and carried amid much 
applause. It was afterwards announced that James Robertson, Esq., 
of Napeleon Wharf, Bankside, would read the June paper, and that 
his subject would be “The Development of the Iron Trade.” 

The business of the evening, which had extended over three hours 
then came to an end.—Mechanics’ Magazine. : 


LAW INTELLIGENCE. 


COURT OF QUEEN’S BENCH, Wesrminsrer, May 10, 
(Sittings in Banco, before Lord Chief Justice CocknurN and 
Justices Cromrron and Hit ) 

DOULTON v. STIFF. 

Tuis was an action brought to recover damages for the infringe- 
ment of a patent granted to the plaintiff, Henry Doulton, on the 
11th of May, 1854, for “improvements in kilns used in the manu- 
facture of stoneware, earthenware, and china.” The object of the 
plaintiff’s invention, as explained in his specification, is so to arrange 
the fire-places or furnaces of kilns used in the manufacture of 
stoneware, earthenware, and china as to prevent as much as might 
be the evolution of smoke into the atmosphere. For this purpose, 
over each fire-place or furnace a fire-tile or thick plate, perforated 
with numerous holes, is placed or fixed, and over this a chamber is 
formed to receive air, there being a slide or other means of regu- 
lating the flow of air into the chamber. Ly this arrangement the 
perforated tile or plate becomes highly heated by the fire below, 
and, the draught of the fire being inwards to the kiln, the air will 
yass down through the perforations, and become stil! more highly 
heated than when in the chamber above; and the heating of the air 
in the chamber may be assisted by having perforatcd, or other 
plates, or surfaces in the chamber, so that the air may become heated 
by passing in contact therewith. By such means of obtaining a 
supply of heated air to this class of fires the fuel was said to be better 
burnt, and the evolution of smoke into the atmosphere prevented. The 
jlaintiff then illustrated his invention by a description of the draw- 
ings annexed to the specitication, and said the novel y of his inven- 
tion consisted in “the application and arrangement of the parts 
shown and described for admitting and heating the air.” At the 
trial, which took place in this court, before Mr. Justice Hill, at the 
sittings after last Trinity Term, the jury found a verdict for the de- 
fendant on the first issue, as to the infringement, and for the plaintiff 
on the issues as to the plaintifi’s being the inventor and the novelty 
of the invention. Subsequently a rule was obtained to set aside the 
verdict and enter it for the defendant on the second and third issues, 
and also for the plaintitl on the first issue (on which the verdict had 
been found for the defendant), upon the ground that there was no 
evidence of infringement to go to the jury ; that the descending flue 
formed no part of the plaintiti’s invention or arrangement, and that 
the prior publications proved, and cases of prior user (other than 
Mr. Green’s) admitted at the trial, showed that the invention as 
claimed was not new, and not the subject of a patent. The question 
now, in substance, was whether the plaintit! had claimed the descend- 
ing flue as part of his invention, and this depended on the construc- 

tion of the specification. 

Mr. Bovill, Q.C., Mr. Lush, Q.C., and Mr. Webster now showed 
cause against the rule. 

Mr. Knowles, Q.C., and Mr. Hindmarch appeared to support the 
rule, but were not called upon, 

Lord Chief Justice Cockburn said he was of opinion that the rule 
should be made absolute. ‘The question was whether the defendant 
had infringed the plaintifi’s patent, and that question depended on 
whether the plaintit! had claimed the descending flue as part of his 
invention. ‘The invention consisted of three paris—the chamber, in 
which the air became heated; the perforated tile, or plate, which 
became heated to an intense heat, and by passing through which the 
air became still more heated; and the descending flue through 
which the air descended, and so came in contact with the smoke. 
The question was whether the plaintifY had patented the last, the 
descending flue; for, if he had not, the defendant had not infringed 
his patent. His lordship thought, looking at the specitication, that 
the plaintiit had not claimed the descending flue. At the same time, 
his lordship expressed an opinion that the plaintiff had discovered a 
useful combination, and he would have been glad if he could have 
given a decision in his favour. But it was clear that the plaintiff 





| considered the perforated tile (which had not been used by the de- 
| fendant) as the very essence of his invention, and he did not claim 


17 ft. perpendicular lift, whilst in the other its length was 2,100 ft., | 


as to the other two issues.—Rule accordingly. 


| to deal with the English. 


the descending flue, by which the air descended upon the smoke. 
Mr. Justice Crompton and Mr. Justice Hill were of the same 
opinion 
The rule was accordingly made absolute to enter the verdict for 
the defendant on the first issue as to the infringement, and discharged 








Contractors— ENGLIst AND ForrrGx.—We hear much about 
the combination of the copper smelters, and of the bad eflect which 
it has upon the copper trade, and occasionally a grumbler comes 
forward upon the question of the Coal Owners’ Association ; yet it 
is probable that another description of association might be 
organised which, however unpalatable to the few, would be highly 
beneficial to the general trate of the country—I allude to asso- 
ciations for guaranteeing the quality of metals bearing certain 
brands. Copper is generally of a standard quality, and a sale can 
always be eflected in any country with which England trades; but 
iron and steel are rapidly losing caste, aud ere long will, unless some 
great change be effect din the English trade, become almost unsale- 
able upon the continent. ‘Tenders are now accepted from foreigners 
above the lowest English tender, because purchasers positively fear 
As an instance of this it will suflice to 





| refer to recent tenders to supply 3,000 tons of rails to the Amster- 


dam and Rotterdam Railway, in w ich case Cockerill’s (Seraing) 


| tender at 172 frs. per 1,000 kilos. was accepted, although Bolckow 


, and Vaughap oliered to supply them at 160 frs. 
valves, and pipes, which, of itself, must obviate much of the incon- | 


Another case was 
a contract opened at St. Petersburg for locomotives; here the 
Englishmen were all far too high to secure the business, and the 
order was divided between Carlsruhe and Vienna. ‘he tricks 
which have been discovered by purchasers have compelled them to 
introduce clauses into the specitications which no one would have 
thought of ten or twelve years since, and by this means both the 
honest and the unscrupulous are deprived of the trade w hich would 
otherwise be secured to England. But this is not all—no manu- 
facturer knows what price to tender at, for if he fixes a price at 
which a really good article can be supplied he is likely to be under- 


| bid by his less scrupulous rival; and if he bids low he has a difli- 


culty in guaranteeing the terms of the specitication, or cannot under- 
take to submit the article supplied to the necessary tests. Now, 
what would seem likely to remove all these dilliculties and dis- 
appointments is to establish in each district a confederacy of manu- 
facturers, who should appoint a committee to brand every article 
made with a stamp shewing its quality. Beyond th’s the opera- 


| tions cf individuals need not be interfered with, as each would sell 


| as much as he could, and at the best price he could get; but 4s 


purchasers would have as good a guarantee that they would be 
supplied with what they paid for as the purchaser of a provile- 
house musket has that it has been tested, the trade of those known 
to be members of so straightforward and business-like an asso- 
ciation would be considerably increased, and English iron and steel 
would regain its reputation in fereign markets.—Correspondence 0 
Mining Journal, 
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COAL-BURNING IN LOCOMOTIVES. 


THERE are very few persons, even among scientific experimenters, 
who’ thoroughly understand the nature and action of blasts. It is 
generally supposed that the whole efficacy of a pair of bellows 
results from the air which is passed through them, and the same is 
believed in respect of the blow-pipe; but nothing could be more 
erroneous than this view. The fact is, the direct blast of the 
bellows, the blow-pipe, the steam-jet, and all other like devices, is 
exceedingly small in amount—in volume, that is—-as compared with 
the current of air which it draws along with it when the external 
air is free to follow it. This fact may be proved by a great variety 
of simple experiments which will suggest themselves to ingenious 
minds. 

Hence we see how absurd it is either, in the first place, to close in 
the exit nozzle or tuyere of a blast-pipe when the object is to supply 
large volumes of air; or, secondly, to estimate the uautity of air 
supplied by such a pipe, when the surrounding air is free to enter 
with the blast, by measuring the quantity simply passed through 
the pipe. Hence, also, we see the origin of that mistake which 
several engineers made when Giffard’s feed-water injector was first 
described in our columns, and when they avowed to us in letters and 
oral remarks their utter disbelief of its efficacy. 

We make these remarks here because they throw light upon the 
true cause of the success which has attended Mr. K. Clark’s 
steam-jet system for improving the combustion of coal in loco- 
motives, which was explained at the Institution of Civil Engineers 
a week ago by the inventor. Mr. Clark has found by experience 
that to burn smoke when the engine was working, it was sutlicient 
that the air should be admitted at or near the surface of the fuel, 
by air-tubes distributed over the width of the fire-box in the front 
and the back, without the aid of internal arches or detiectors. The 
draught of air through the front tubes was very strong when the 
engines ran ahead, carrying the currents into the middle of the tire- 
box, where they met the counter-currents from the back, eflecting 
the mixture of the air and smoke, and preventing the suction of 
small coal through the tubes. But, in all systems applied to ordi- 
nary fire-boxes, operating by means of the draught available in a 
locomotive engine, aided, when the blast was off, by the steam-jet | 
in the chimney, range of power was wanting to overtake the ex- 
tremes of intense ignition and rapid generation of smoke-makin 
gases immediately after the steam was shut off, or when fresh fue’ 
was added ; and to suit itself also to the quiet state of the fire when 
the glow and excitement subsided, as well as to all the varying 
conditions of a locomotive furnace. The means of extending the 
range, volume, and power of the air-currents, and of adjusting 
them to the wants of the furnace, were supplied by the instrumen- 
tality of jets of steam, employed by the author ‘a a means of 
inducting and accelerating currents of air.” The steam-nozzles, 
with the air-tubes towards which they were pointed, were like so 
many miniature blast-pipes and chimneys turned into the fire-box ; 
and they possessed, relatively, the same power of urging and 
creating draught. By this method of steam induction, the air- 
currents were delivered with sueh precision and velocity as to sweep 
the whole surface of the fuel, and forcibly to distribute the air 
amongst the gases. Of the sound scientitic merit of this device 
there can be no doubt. 

In carrying Mr. Clark’s system into practice it is only occasion- 
ally necessary to put the steam jets in action when the engine is at 
work, if the air openings are sutliciently numerous, as the action of 
the blast alone draws a large supply of air through them into the 
fire-box. The time when the full inducting power of the jets of 
steam is in demand is immediately on the steam being shut otf from 
the engine on drawing up to a station or otherwise. Then the heat 
in the tire-box is fierce, and there is an extensive distillation of com- 
bustible gases, which are discharged as smoke from the chimney, 
unless met and consumed by the inducted currents above the fuel. 
The intenseness of the heat subsides rapidly, and the jets can be 
moderated as desired, and continue in action until the engine is 
again in motion. The in-draught of air into the fire-box can be 
regulated by the use of slides or dampers over the air-openings. 
But, by so limiting the number of air-openings, and consequently 
the supply of air, as to prevent any material excess of supply when 
the tire is in ordinary condition, the dampers may be dispensed with 
in practice without prejudice to the economy of fuel. 

Of the systems of coal-burning grafted on the common fire-box, 
with passenger-trains, comparative results were given by Mr. Clark 
of Mr. Douglas’s, with a door-way deflector on the Birkenhead 
Railway; Mr. Yarrow’s with a brick arch and air-bars on the 
Scottish North-Eastern Railway; Mr. Connor's with a brick arch 
and door deflector on the Caledonian Railway; Mr. Frodsham’s with 
a door-way deflector and steam roses in the fire-box used by Mr. 
Sinclair on the Eastern Counties Railway; and Mr. Clark's own 
with air-tubes and steam inducted currents, used by Mr. Cowan on 
the Great North of Scotland Railway. It appeared that with eight 
ow ten carriages the following were the performances :— 


G : " Gross Coal aie 
iross Weight. Der tile. Per ton gross, 


‘Tons. Ibs. Ib. 


Mr. Douglas ce ee 90 4. 28-4 or “32 (Welsh) 
Mr. Yarrow +» «- 86 .. 26°7 or 32 (Fifeshire) 
Mr. Connor +e eo «+ 88 .. 22°2 or 26 (Lanarkshire) 


Mr. Frodsham.. <, 1. 1) 93 23°3 or 25 (Stavely) 
Mr. Clark ee e+ eof «- 110 .. 210 or ‘19 (Fifeshire) 


HOW INVENTORS ARE TREATED. 


Economy with efficiency is what every private steam shipowner is 
| striving for. As all new inventions, appertaining to steam naviga- 
| tion, are taken up first by commercial steam companies, we must 
| conclude that there is not the same desire on the part of the Govern- 
ment to economise the national tinances, and give efficiency to her 
Majesty's fleet, as is evinced by the former; or the chief engineers 
of steam navigation companies are more alive to the interests of their 
employers than the engineering staff of the Admiralty are to that of 
the nation. Any plan for increasing speed or lessening the vibra- 
tion of the ship is pretty certain to be introduced into her Majesty's 
yachts, but it takes an age to get beyond those pleasure ships. At 

this is what is alleged by patentees, and proved by actual facts. 


heated air, which, if it succeeds, will save an expenditure of 
8,0: 0,000f. per annum in the French imperial navy. We have been 
informed that the invention has been rejected in England, and—it 
may turn out—on sufficient grounds; but if the expenditure of 
£5,000 on a trial be the means of saving a million per annum, 
then the decision of the authorities here may be designated as 
peony wise and pound foolish. There would appear to be a strong 
desire in France to perfect all that relates to ships and machinery ; 
whilst on this side of the Channel, if there be no positive disinclina- 
tion to adopt improvements, there is no genuine spirit shown, in the 
encouragement of inventors, by, giving well-recommended plans a 
trial. The heads of any department would be blameable for order- 
ing an invention to be generally adopted without experimental 
trial; but the most economical way of proceeding is not that of 
barring the door against all innovations. An inventor was recently 
asked—** Has Penn, or Maudslay and Field, or Miller and Raven- 
hill, or any of the large engineering firms, adopted your patent ?” 
Now, it is not the business of such establishments to take up the 
patents of strangers, They are the makers of machinery, and it is 
for those who order engines and boilers to decide whether any 
novelties are to be introduced; and if they are at liberty to use, and 
do use, another man’s patent, the fee must be paid. Besides, many 
of these firms have patent rights of their own, which may be injured 
by a new invention. 

We have been led to these reflections by the known and prover- 
bial inertness of those who manage our naval affairs. As the royal 
steam fleet of the country is the largest in the world, the first in- 
troduction of improvements should be pioneered in her Majesty's 
navy; and itis a disgrace to the chiefs of the naval department if 
inventions of a thoroughly practical character find their way to the 
navy through employment in steamers of the commercial service. 
The making of engines for the Government has got into the hands 
of a few firms, and unless a man of science can induce one of those 
firms to exert his influence with the authorities, he may apply in 
vain for Admiralty support. If an inventor has a rifle cannon or 
ball to introduce, he may succeed at the Horse Guards, since the 
Russian war has cut some of the red tape there. But Government 
engineers are not supposed to understand what is or is not an im- 
provement, until mercantile engineers have taught them their duty. 
Il:nce the man of inventive faculty, who projects improvements in 
the build, rig, or machinery of ships, must wait patiently for a few 
years if he hopes to see his invention taken up, and his labours re- 
warded. But even should he procure a sort of preliminary recog- 
nition of his claim, by receiving an order to fit his patent, the 
inventor is not sure of meeting with assistance from the servants of 
the crown. Within a very short time we have heard of at least a 
dozen instances in which foul play has been charged to those em- 
ployed to test the merits of a new invention. These charges have been 
so openly made, and circumstantially detailed, that it seems wonderful 
the Government officers have not sought to vindicate their character 
in a court of law. Some patentees have gone beyond speeches and 
letter writing, and attacked the authorities through pamphlets. Of 
these Mr. ‘I. Symes Prideaux is one of the bolaest. He published 
an exposure of the tricks resorted to on board H.M.S. Imperieuse, 
when his self-closing furnace valve-door was tried in June, 1856. 
He accuses Mr. Allen, the engineer of that frigate, of keeping the fires 
down quite low when his door was to be tried, and not allowing the 
dampers to be removed, to prick up the fire, till the experiment was 
nearly over; but, when the old doors were tried, the tires were re- 
peatedly pricked up and carefully attended to. Then, again, it was 
attempted, writes Mr. Prideaux, to falsify the quantity of coal con- 
sumed. ‘The tires having been laid in the middle watch, when his 
man was in bed, instead of 2 bucketsful to a furnace, as used with 
his doors on, they put in 23 buckets, and told the men to say the 
quantity was the same. Mr. Ward, the Government inspector, 
having asked one of the stokers how he came to pay so much atten- 
tion to what was gomg on as to count the buckets, his reply was, 
that he wanted to see what they were going to do, as he thought 
some roguery would be going forward, because, being surprised at 
the trouble he had in getting up steam the morning before, during 
Prideaux’s experiment, he made inquiry ot the stokers who laid 
the tires, and he found they had been laid with small coal and hard 
wood not cut up as usual. Another trick was to fill the boilers with 
cold water at the experimental trial, but on the morning when the 
original doors were on, the water was kept in the boiler all the pre- 
vious night, and it had not cooleddown. Again, the marking of the 
revolutions was tampered with. Upon the slate being produced 
the number 58 was distinguishable beneath 60, and this was sub- 





Showing that with the steam-jet system less coal was used with a 
heavier train than with any of the others. Similarly favourable | 
comparisons were made in the working of goods’ engines :— 


Gross Weight. Per Mile. 
Tons. Ib. Ib. | 
Mr. Douglas .. .. .. «6 445 .«. 60°3 or ‘135 per ton gross, } 
Mr.Connor .. .. .. o» 255 37°3 or *147 ” 
Mr. Frodsham... .. .. .. 228 .. 41°5 or “182 ae 


|, Mr. Clark.. .. .. .. .. 805 .. 39°6 or ‘130 oe 

The Great North of Scotland Railway, on which Mr. Clark’s 
system is in full operation, contains long gradients, several of which 
vary from 1 in 100 to 1 in 150, with frequent curves ; and the goods’ 
engines can take up these inclines thirty-five fully-loaded wagons, 
460 tons gross train weight at 10 miles per hour. 7 

In concluding his aper, from which we extract the foregoing 
Statements, Mr. Clark said that his system of smokeless coal- 
burning was distinguished from others by its simplicity, dura- | 
bility, efliciency, and simple management. ‘There is no construc- 
tion of any kind within the fire-box, and consequently no wear 
and tear by exposure to intense heat. At the same time that it 
cemmands the entire range of the fire-box, it does not interfere 
with, or impose extra labour in the management of the tire. The 
manipulation is simple; the air-tubes being placed at a sufficiently 
high level to command the surface of the fire at all times. 
The whole business of smoke-prevention is comprised in the 
occasional operation of the induction jets, by means of a tap 
under the hand of the engine-driver, and the occasional aid of the 
chimney-blower, to carry off the products of combustion. By the 
proper use of this system the tire may be “damped” or kept «ull 
when desired, where an engine has to wait at a station, without 
raising the pressure of the steam, as the forcible in-draught above 
the fire may be made to preveni a draught through the fire, and 
consequently to check or to suspend the combustion of the fuel ; 
conducing both to safety and economy, and favourably contrasting 
with other systems, in all of which a powerful blower in the 
chimney is needed when standing, incurring dangerous pressures 
and waste of steam. 

these advantages may be somewhat magnified; but at any rate 
the invention is a g and sound one, and well deserves to make 
way among our locomotive engineers. We doubt not it will do 
80.— Mechanics’ Magazine. 





© Bevr Fasrentxcs.—The French engineers have, for the last ten 
years, employed small screws instead of lacing or cement, for fasten- 
ing belts, ; The joint thus made is said to possess great strength 
and pliability. “French leather belts, thus fastened, have been 





recently introduced into this country by Mr. Emile Gay, of 20, Red 
Lion-square, Holborn. 


sequently admitted. ‘The pressure of steam was mystified, and in a 
trial of the same door in the Dockyard at Portsmouth, the dust of 
Welsh coal was used which had been exposed to wind and rain for 
six months. Mr. Prideaux gives his experience as a guide to other 
inventors. He relates an interview, in 1851, with Mr. Lloyd, the 
Chief Engineer of the Navy, which to Mr. Prideaux must have been 
highly discouraging. The patentee solicited a trial of his doors, and 
explained their purport, whereupon Mr. Lloyd said—“ I will be 
very candid with you; I shall oppose its being tried, so 1 would 
recommend you not to apply to the Admiralty.” “I confess,” 
replied Mr. Prideaux, “ your words surprise me, ——s just after 
the favourable opinion you have expressed of my knowledge of the 
subject, and your avowal that you would not presume to dispute 
the accuracy of any of my premises. May 1 beg to be favoured 
with the causes of what appears to me so singular a conclusion ?” 
“ Simply,” rejoined Mr. Toya, “because, since I have been in my 
present position, 1 have seen such a number of things tried, all of 
which have failed, that | shall oppose anything further being tried 
for the future.” These failures, if failures they were, proved in- 
discrimination and nothing more. However, Mr. Prideaux, at the 
instance of Sir Baldwin Walker, fitted his patent to the royal yacht 
tender Elfin, and, after a fortnight’s experiment, the Hon. Captain 
Denman reported that the saving of fuel was 8 per cent., and the 
reduction of temperature in the engine-room from twenty to thirty 
degrees. Mr. Lloyd, no doubt offended at the attacks made upon 
him by Mr. Prideaux, advised Sir b. Walker not to pay a royalty for 
the use of the patent, “ because the honour of serving the Admiralty 
is sufficient remuneration for a patentee ;” on which Mr. Prideaux 
remarks, that the country has to thank Mr. Lloyd for an expendi- 
ture of two millions sterling on paddle-wheel steamers, after the 
Board of Admiralty had been towed in their own barge to Black- 
wall, by Ericsson, with a serew-boat, at the rate of ten miles an 
hour. ‘Their lordships smiled approvingly, and were ready to sanc- 
tion an experiment; but Mr. Lloyd is said to have warded off the 
innovation—as he has others since that time—by the remark, that 
“a vessel propelled by the stern could never steer.” Ericsson re- 
ceived for reply that their lordships declined to entertain the project, 
and he left shortly afterwards for America, to build screw steamers 
for the American navy. From this it is evident that more money 
may be sunk by resisting progress than could possibly be wasted in 
a few experimental trials of new inventions. 


A man who makes improvements on the build, means of propul- 
sion, or equipment of a ship, must be in advance of his contem- 
poraries: he has, therefore, to drag others up to him, which is always 
a hard task, It is far easier to write down to the understanding of 
the million, than to instruct and convince the learned few; and far 


Louis Napoleon is trying an experiment on an engine worked by | 


more difficult still for a man like Mr. Prideaux, who invents a con- 
trivance for cooling the stokehole, economising fuel, and diminishing 
the destruction of sails by lessening the smoke, to overcome the 
biassed judgment or old-fashioned ideas of those to whose decision 
its utility is submitted, and from whose judgment there is no appeal, 
except through the public press.” —Mitchell’s Steam Shipping Journal. 


THE INSTINCT OF APPETITE. 

CurmicaL analysis and physiological research have established, 
beyond dispute, that every article of food and drink is composed of 
elements dittering in quantity or quality. It is equally true that the 
various parts of the human heme are different in their composition, 
as the bone, the flesh, the nerve, the tendon, &c. But there is no 
element in the human body which is not found in some article of 
| food or drink. A certain normal proportion of these elements, 
| properly distributed, constitutes vigorous health, and forms a perfect 
| body. “If one of these elements be in excess, certain forms of disease 
| 

| 





manifest themselves; if there is not enough, some other malady 
affects the frame. When the blood contains less than its healthful 
amount of iron, it is poor, watery, and comparatively colourless; the 
muscles are flabby, the face pale, the eyes sunken, the whole body 
weak, the mind listless and sad. If the bones have not enough 
lime, they. have no strength, are easily bent; and the patient is 
rickety ; if there is too much lime, then the bones are brittle, and are 
broken by the slightest fall or unusual strain, The highest skill of the 
physician in these cases consists in determining the excess or deticit 
of any element, and in supplying such food or drug as will meet the 
case; when the medical attendant cannot determine what is wanting 
nor furnish the supply, nature is often loud enough in her calls, 
through the tastes or appetites, to indicate very clearly what item of 
food or drink contains the needed clements ; this is the “ Instinct of 
Appetite.” Chemistry is unable to gay of but one article of human 
food, that it contains all the constituents necessary to supp!y the 
human body with every element requisite for its welfare, and that is 
pure milk, as supplied by the mother of the new being; but after 
the first years of life, the body demands new elements, in order to 
enable it to meet the duties which increasing ase imposes; hence, 
nature dries up this spring, as being no longer adequate, aud compels 
the search for other kinds of sustenance, showing that milix is a 
proper sole food for the young ones; and healthy ¢cown persons who 
live upon i: mainly will always become invalids. 

All kinds of life, whether vegetable or animal, have withia them 
a principle of preservation, as well as of perpetuity; were that not 
the case, all that breathes or grows would die; this principle or 
quality is common to man and beast, and all that springs from root 
or seed; it is named * Instinet.” It isinstinet which calls, by thirst 
for water, when there is not fluid epough in the system. It is 
instinct which calls for food, by hunger, when a man is weak and 
needs renovation. It is curious an practically valwable as a means 
for the removal of disease, to notice the working of this instinct, 
for it seems to be almost possessed with a discriminating in- 
telligence; certain it is, that standard medical publications give 
weil-authenticated facts, showing, that following the cravings ot the 
appetite, the auimal instinct, has accomplished far more than the 
physician's skill was able todo: bas saved life in multitudes of cases, 
when science had done its best, but in vain. 

About three years ago, the little daughter of a farmer on the Hud- 
son river had a fall, which induced a long, painful, and dangerous 
illness, ending in blindness; medication availed nothing. By acci- 
dent, a switch containing maple buds was placed in her hands, when 
she began to eat them, and called earnestly for more, and continued 
to eat them with avidity, improving, meanwhile, in ber general 


| health for some fifteen days or more, when this particular relish 


left her, and she called for candy, and, as in the case of the buds, 
ate nothing else for two weeks, when this also was dropped, a more 
natural taste returning with returning eyesight and usual health, 
This was instinct calling for those articles of food which contained 
the elements the want ot which laid between disease and recovery. 

A geuatleman, aged thirty-six, seemed to be in the last stages of 
consumptive disease, when he was seized with an uncontrollable 
desire for common table sali; he spread it in thick layers over his 
meat, and over his bread and butter; he carried it in his vest 
pocket, which was daily emptied by eating a pinch at a time. He 
regained his health, and remained well for years afterwards, 

More recently, a case occurred in England of a child gradu- 
ally declining in health, in spite of all that could be done 
by a remarkably shrewd and observant physician. On one of 
his visits, he found the father sipping a glass of toddy, 
The thought occurred to the doctor to ofler some of it 
to the child, who took it with great satisfaction. The hint was 
improved; more was given, and more; and for two months this 
child of two years old lived almost wholly on whisky toddy, when 
the desire declined, a more natural appetite returned, the health im- 
proving every hour, and was eventually entirely restored; but ever 
thereatter the child loathed the very smell or even sight of whisky- 
toddy. 

A similar case is reported where a sick child took a pint of ale daily, 
and nothing else for many days, ultimately recovering, when the 
sight of an ale-bottle could not be endured, The child of a New 
Yorker was supposed to be dying of the “ summer complaint.” Asa 
last and desperate resort, it was hurried off to Rockaway in August, 
having the (usually considered fatal) hiccup when it started, [m- 
mediately on its arrival, on a cold, raw, chilly evening, about an 
hour after sundown, some fresh milk from the cow was instantly 
boiled and offered to it. It was with difficulty that the bowl could 
be withdrawn from its poor emaciated fingers. After an hour's 
interval more milk was given, and nothing else for a number of 
— That child is now one of the heartiest, healthiest girls in New 

fork ! 

In the cases above given the children could not name their crav- 
ings; but accident threw in their way what the instincts required. 
Grown persons can express their cravings. There are many persons 
who can record, from their own personal experience, the beginning of 
a return to health, from gratifying some insatiate desire. The cele- 
brated Professor Charles Caldwell was fond of relating in his 
lectures, that a young lady, abandoned to die, called for some pound- 
cake, which “science” would have pronounced a deadly dose ; but as 
her case was considered hopeless, she was gratitied and recovered, 
living in good health afterwards. But in some forms of dyspepsia, 
to follow the cravings is to aggravate the disease, life is made intole- 
rable, and suicide closes the scene. In low fevers, typhoid, yielding 
to the cravings is certain death. 

To know when and how to follow the instinct of appetite, to gratif 
the cravings of nature, is of inestimable value. There is a rule 
which is always safe, and will save life in multitudes of cases, where 
the most skilfully “ exhibited ” drugs have been entirely unavailing. 
Partake at tirst of what nature seems to crave, in very small quan- 
tities; if no uncomfortable feeling follows, gradually increase the 
amount, until no more is called for. These suggestions and facts find 
confirmation in the large experience of that now beautiful and revered 
name, Florence Nightingale, whose memory will go down with bless- 
ing and honour side by side with that of the immortal John Howard 
to remotest time. She says:—‘‘ I have seen, not by ones or tens, but 
by hundreds, cases where the stomach not only craves, but digests 
things which have never been laid down in any dietary for the sick, 
especially for the sick whose diseases were produced by bad food. 
Fruit, pickles, jams, gingerbread, fat of ham, of bacon, of suct, 
cheese, butter-milk, &c., were administered freely, with happy re- 
sults, simply because the sick craved them.”—/Scientific American, 


Loxvonperry.—The Hon. Sidney Smith, Postmaster General of 
Canada, Mr. O. S. Wood, Inspector of Canadian Telegraphs, Mr. 
Allan, chairman of the Montreal Ocean Steamship Company, and 
| other gentlemen interested in the same companies, visited London- 
| derry a few days ago, with a view of ascertaining whether it would 
be desirable to make that the port of call for the Montreal steamers 
instead of (Jueenstown. 
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BENSON’S IMPROVEMENTS IN PROJECTILES 
FOR MUZZLE-LOADING RIFLED ORDNANCE. 
PATENT DATED 6TH Ocroser, 1859. 


Fic. 1 represents a longitudinal section of a cylindro-conoidal shell 
with a soft metal jacket applied thereto, according to the invention 
of William Benson, of Fourstones, near Hexham ; Fig. 2 is a trans- 
verse section taken along the line 1, 2, in Fig. 1, and showing the 
inner surface of the rear end; and Fig. 3 is a similar section, taken 
along the line 8, 4. A is the body of the projectile, round which is 
cast or applied, in any other convenient manner, the leaden jacket 
B, B, for the purpose of enabling the same to be fired from a muzzle 
or other loading rifled gun, but more particularly the muzzle-load- 
ing gun, the projectile being easily inserted into the gun in loading, 
but fitting it tightly when tired by the expansive action of the gases 
upon the rear concave end of the jacket. The projectile itself is 
made slightly conical or tapering towards its rear end, but its true 


FIC.2. 


FIG.I. 
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cylindrical outline is restored to it by the application of the leaden 
jacket B, which extends along its sides as far as the commencement 
of the front or conoidal end, where it is held secure by means of a 
dovetailed annular groove C, C, cut or cast round the projectile. It 
will be seen that the thickness of the metal composing the jacket 
gradually increases from the front to the rear end of the projectile in 
the form of a wedge, and a slight chamber or cavity D is formed in 
the rear end of the jacket to admit of the efficient action of the gases 
in expanding the jacket into the rifled grooves of the gun. The 
core-hole, in the case of hollow projectiles, is filled up by a screwed 
plug E, after the core has been removed. The peculiar jacket is 
illustrated as being applied to a percussion shell, of which F is the 
cap and fuze. ‘The interior cavity of the shell is also represented as 
being cait with internal cross ves or checquered work for 
facilitating the rupture of the shell into a number of equal or nearly 
equal parts; but as this mode of constructing shells has been carried 
out by the patentee, and published prior to the date of his patent, he 
lays no claim to it as forming any part of his present invention. 


KIRKPATRICK’S RAILWAY-TYRE FASTENINGS. 
PATENT DATED 7TH OcronER, 1859. 


Tuese improvements, by Robert S. Kirkpatrick, of Brussels, in 
securing the tyres of railway-carriage and engine wheels, relate to 
the form of the connecting part of the tyre of a railway-wheel with 
and of the corresponding part of the spoke-rim, or other rim of the 
wheel to which such tyre is affixed, and consist, first, in forming the 
spoke-ring of railway-wheels of the wedge-like section shown in 

ig. 8, and rolled or turned to the correct diameter. They may be 
used either with spokes or solid centres, or with wood fillings, as in 
Mansel’s wheel. 


FiCc.2. 
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Secondly, in forming the tyres of railway-wheels of the section 
shown in Fig. 1, then turning out the triangular part of section 
shown by the dotted line at a, the inside of tyres being turied or 
rolled to the correct diameter for shrinking on the tyre to the spoke- 
frame. The projecting part 6, Fig. 1, is left level with the inside 
surface of tyre, to allow of the yy being put into place, and 
is turned over into position, as shown in Fig. 2, atc. To facilitate 
this turning over, the projection } is sometimes slitted at intervals 
all round, and the projecting part then hammered or pressed, while 
at a red heat, into position, as shown in Fig, 2 at c, or the tyre being 
made sutticiently hot when the spoke-ring is put into position, the 
projecting part } is pressed into place by a suitable die and press. 





Lie.— There are few minerals more widely distributed throughout 
nature than lime. It is in almost every portion of the earth's crust, 
from the primitive granite to the surface soil of the present time ; in 
the waters of the sea; in the ashes of the plant; in the shell of the 
molluse, and in the bones of the vertebrate; in the sparkling waters 
of the rippling brook ; in the polished marble of the sculptor; in the 
gorgeous palace of the king; in the red brick building of the manu- 
facturer, there lime is. It is used in the operations of the builder, 
the manufacturer, the chemist, and in almost every department of 
life; our walls and ceilings are plastered with lime; the stones are 
cemented together with lime ; the glass of our windows is fixed in the 
sashes with lime; lime is used in the purification of coal-gas, in the 
manufacture of soda, of soap, and in dyeing; our clothes are bleached 
with chlorine, held in store by lime; leather cannot be made without 
the use of lime ; in the extraction of many of the organic acids, as 
the citric, tartaric and malic, lime is indispensable: in agriculture, 
too, lime is indispensable in many of its forms as a manure; and in 
the reclamation of certain kinds of waste lands, lime is used as a 
wepeeie agent for correcting certain positively bad properties of the 
soil, 
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DODD’S PORTABLE APPARATUS FOR THE USE OF SMITHS, CARPENTERS, &c, 


ci 


- Mi | i | ~ ] i Hil 
| 


i 
r 


T 
| 


“a ae 


i 


TMT 
il 


TT 
ae 


i 


| 


| 


— 
wk 









FIG.2. 


Im 


mE MW 






ATT 





Tuis invention, by Thomas H. Dodd, of Bessborough-place, Pimlico, 
consists in constructing portable apparatus, each of which com- 
prises a set of smith’s and a set of carpenter's tools, together with a 
carpenter’s bench and turning lathe, and a smith’s fire-pan, bellows, 
vice, and anvil, the whole being so constructed and arranged that 
they may be all packed in one strong case, which itself forms the 
bench and the support for the lathe, vice, and fire-pan when in use. 
By these means dation is afforded for three workmen 
simultaneously, one at the fire and anvil, one at the bench, and one 
atthe lathe. The small tools are placed in a recess or compartment 
at the bottom of the case and in a drawer at the top; the bellows 
occupy a SS within the case, and the lathe, fire-pan, 
and anvil stow beneath them. For use the lathe is fitted up on one | 
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PATENT DATED 5ru OcTOBER, 1859. 


side of the case and the vice 
on the other. The fire-pan is 
fixed against the end of the 
case by means of bars at- 
tached to it, which bars slide 
into holes in the end of the 
case. The anvil is mounted 
upon a strong hollow base of 
wood, within which movable 
parts of the apparatus and tools 
may be stowed when the appa- 
ratus is packed. The case 
itself is formed of a strong 
wooden framework closed in by 
strong panels; it is furnished 
with handles on the ends, by 
which it may be conveniently 
moved about. 

Fig. 1 is a plan, and Fig. 2a 
side elevation of such a portable 
apparatus for the use of smiths, 
carpenters, and other workmen. 
A is a strong case, the sides of 
which can be removed; the 
top B of the case is wide enough 
to serve as a carpenter’s bench, 
as well as to carry a turning 
lathe C, which is driven by a 
strap D passing round a vari- 
able speed-pulley E through 
the top of the case, and round 
a second or larger variable 
speed-pulley F on a crank- 
shaft G, to which motion is 
imparted by a treadle; I is 
a vice fitted, as shown, to one 
of the sides of the case; J isa 
bellows held to the case by a 
forked support J'. Motion is 
communicated to the bellows 
bya rod K worked by a lever L, 
having its fulcrum at L!; M is 
a pipe leading from the bellows 
to afire-pan N, and ending in a 
tuyeret. The fire-pan N has a 
tool-holder N! connected to it ; 
the back part of this fire-pan, 
when not in use, folds down, as 
shown by the dotted lines; the 
pipe M is removed, and the pan 
itself slides off the bars O,O. P 
is a drawer working in slides 
beneath the top of the box for 
holding tools, and P! is the lid of 
a compartment at the bottom of 
the case for the same purpose. 
Fig. 3 is a view of an anvil Q, 
which stands when in use on a 
block Qi; R is a carpenter’s 
bench-screw; 8, 8, are handles 
for rendering the box or case as 

ortable as possible. 

To pack the box for carriage, the lathe is unbolted from the top 
and placed in the lower part of the case upon the lid P, which is 
made strong to bear it; the vice is also unbolted, and placed against 
one of the sides of the case, where it is held by clips. The rod K is 
unkooked from the bellows, and the support for the lever L being 
removed, both are placed in the box. The anvil is removed from the 
block, and is held in the case by the clips a, a, and the block on 
which the anvil stands is placed at the bottom of the case. The 
fire-pan is held by clips at the top and bottom of the case. The 
bench-screw is removed, and placed in the case; the drawer P is 
pushed in and fastened; the sides also are put in place, and held by 
screws b, b. The whole apparatus is then in a very compact form, 
capable of easy portability. 
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A New Revorver.—Sergeant G. Sturrock has effected some im- 
provements in the revolver, by which one of these weapons may be 
made to fire fourteen or sixteen consecutive shots without being re- 
loaded. The revolving part of the pistol is double-barrelled, and in 
the cylinder there are two series of chambers—one for each barrel. 
Either of the series of chambers is discharged in the ordinary 
manner, the bullets from each passing through the appropriate 
barrel. By a simple change of the hammer, which is effected in an 
instant, the other series of chambers may then be fired in like 
manner, the bullets passing through the other barrel. The chief 
peculiarity of this invention is, that it can be applied to every system 
of repeating fire-arms now in use by officers and others engaged on 
foreign service; and, although double the number of shots may be 
fired, not the slightest change or modification of the working machi- 
nery of the lock or trigger is necessary. The invention, which has 
been patented, was a few days ago subjected to a trial, and several of 
the highest military authorities pronounced it a most valuable weapon. 


New Licurnovuse 1x tHe Banamas, — The lighthouse is 
situated on a barren, sandy cay, at the south-west end of 
the Great Bahama Bank, and will be invaluable to vessels 
ponies through the old Bahama Channel. The extent of the 
sland is about four acres, rising from 3 ft. to 7 ft. above the sea. 
The tower is 157 ft. 6 in. high from the foundation to the vane, and 
formed of cast-iron plates 8 ft. by 7 ft., bolted together. The plates 
of the lowest tier weigh about 1} tons each, but decrease gradually 
in weight and size to the summit. The cast-iron shell of the tower 
stands on a ridging of teak piles driven 20 ft. through the sand and 
coral rock. At a height of 135 ft. there is a projecting gallery 
supported on brackets, and surmounted by a neat and substantial 
railing. A cast-iron pipe 18 in. in diameter is placed in the centre 
of the tower, extending from the foundation to the lantern. This 
serves as a centrical support to the floors, and carries the weight of 
the lens and lighting apparatus. A handsome cast-iron spiral stair- 
case, ascending round the centre column to a height of 24 ft., and 
thence round the internal walls of the tower, serves as a means of 
communication with the lantern. The whole of the tower is lined 
with brick and concrete, decreasing from 8 ft. in thickness at 
the ground to a single 4 inch ring at the lantern floor. The 
dwellings of the keepers are of brick, with slated roof, and are 
arranged round the base of the tower in the form of a 1U-sided 

lygon, which adds greatly to the architectural appearance of the 
uilding, while division-walls of great strength act as buttresses to 
the structure. Under the dwellings, entirely agg from the sun, | 
are ten cast-iron tanks, each capable of holding 1,000 gallons of | 
water, and supplied by gutters connected with the roof. The | 
lantern, formed entirely of copper and gun-metal, presents 
several novel features tending greatly to strengthen this part 
of the structure, and contribute to the safety of the keepers 
when cleaning the external glass-work. The whole 
building is admirably adapted to resist the storms and | 
hurricanes which so frequently occur in these latitudes. The | 
work was designed by A. Gordon, Esq., C.E., and carried out by | 
C. W. Scott, Esq., resident engineer. The working party landed at | 








of the 


the quay on the Ist of April, 1858, and the light was exhibited 
exactly two years afterwards. No accident occurred during the 
erection.— Nassau 


Guardian, 


Tue Surz Canav.—The first general meeting of the shareholders 
of the Suez Canal Joint-Stock Company was held at Paris on Tues- 
day. The large hall, brilliantly lighted up, was completely filled ; 
and among the company were several ladies. Shortly after three 
o’clock M. de Lesseps appeared on the platform, accompanied by the 
committee of directors. He prrdnendirnd that the meeting was legally 
constituted, there being 380 shareholders present, representing 33,000 
shares. He then read the report, which commenced by giving an 
historical sketch of the various Governments which had ruled in 
Egypt for the last sixty years. He then gave a full account of the 

roceedings which took place from the year 1854, when the present 
-asha of Egypt, Mohamed Sgid, granted to M. de Lesseps the 
privilege of cutting the canal, to the present time. The company was 
formed in the year 1858, with a capital of 200,000,000f., which was all 
subscribed in a few days; half of it in France, and the remainder in 
other countries. M. de Lesseps explained to the meeting the great 
opposition which the project of the canal encountered from the 
British Ambassador in Constantinople, who, he said, succeeded in 
obtaining an order to stop the works after they had been com- 
menced. He then passed a high eulogium on the commercial classes 
in England. The report was unanimously adopted. 


Successrut British Mintnc.—Once more we have to refer to 
the annual meeting of the Devon Great Consols Mining Company, 
and it is gratifying to find that the prospects of continued success 
are as cheering as at any previous period. During the year ending 
March 1, there has been paid in dividends the sum of £48,128—or, 
in other words, the whole of the capital expended in bringing the 
mine into a profitable condition has been forty-seven times returned in 
a single year; whilst, since the company’s inauguration, the whole 
of the subscribed capital has been repaid 702 times; and, if the com- 
pany’s available balance were now divided, it would give a dividend 
to each shareholder equal to more than 99 times the amount 
originally subscribed. Nearly three-fourths of a million sterling has 
been realised on a capital of £1,024; and the lord of the mine is re- 
ceiving nearly £10,000 per annum as royalty. The ore in prepara- 
tion for market is sufficient to pay 10 per cent. upon the present 
market value of the shares for the next twelve months, even 
oe that the mines were at once abandoned, so that there 
appears little doubt that the dividends declared during the ensuing 
year will be far in excess of those of the year under review. The 
reserves are estimated at 62,816 tons, which would admit of sales 
equal to those of the past year being continued for three years, 
without any additional discovery being made. The company bave 
Exchequer Kills in hand worth more than £3,000, and an actual 
cash balance of £17,000. But it is not alone the profits which accrue 
to the shareholders that renders the Devon Great Consols worthy of 
consideration; the benefit which the prosecution of the mine con- 
fers upon the district is immense, for, to obtain their £116,000 worth 
of ore, the company have expended no less than £46,212 10s. 4d. in 
mine costs alone, besides completing a mineral railway, purchasing 
iron and timber to the extent of upwards of £9,000, and granting 
£100 for educational purposes. When it is considered that there are 
many Cornish mines in which the profits are nearly equal to those of 
the D-von Great Consols, it will be readily admitted that mining is 
at least one of the most desirable channels for investment.— Mining 
Journal, 
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Fic. 1 is an elevation, partly in section, and Fig. 2 is a plan of a 
jib crane, constructed according to the improvements of William 
Irlam, of Newton Heath, Manchester. m is the foundation plate, in 
which is keyed the centre pin m! for the platform 2 to swivel round 
upon; tke platform is supported by the two large conical rollers 
ni and smaller rollers 2; these rollers bear upon the circular rail 
m*, cast with the foundation plate. To the platform » are attached 
the steam engines 0, 0, the boiler p (similar to that of a locomotive 
engine), and the water tank qg; the connecting-rods of the steam 
engines give motion to cranks r! fixed to the shaft r; on this shaft 
are mounted the pinions 7? and 73, which are connected together, and 
capable of being slidden to and fro on the shaft; the pinion 
r® gears into the wheel s?, and the pinion #3 gears, when required, 
into the wheel s°; both these wheels and the pinion s! are fixed to 
the shaft s; the pinion s' gears into the wheel ¢ fixed to the axle of ' 
the chain drum ¢. On the shaftr are mounted loosely the mitre 
wheels 74 and r5, between which is a double clutch-box r5; the 
wheels ri and r° gear into a similar wheel w fixed to the shaft u, to 
the other end cf which is fixed the spur pinion «? gearing into the 
wheel w? on the shaft w, to the other end of which is fixed the 
bevel pinion w! gearing into the wheels x3, which are keyed to the 
axles of the rollers n}, The jib of this crane consists of the beams 
« and stays z', and the chain, indicated by a dotted line, passes over 
a guide roller at the end of the jib in the usual manner. The mode 
of operation is as follows:—When the engines are at work, and 
great power is required, the pinion r2is put in gear with the wheel 
s’, as shown in Fig. 2; but when greater speed is required, the 
pinion 7° is brought into gear with the wheel 5%. When the jib has 
to be turned round, either to the right or left, the clutch-box ré is 
moved so as to connect one of the mitre wheels rg or 75 with the | 
shaft r, thereby giving motion to the shafts « and w, and thus to the 
rollers ni, which revolve in bearings in the platform n. Ey means 
of this improved arrangement of parts the engines, boiler, and tank 
counterbalance the jib and load to be raised, and the crane is easily 
worked and swivelled round when required. 








THAamEs Conservancy.—The report of the Conservators of the 
Thames for 1859, which has been laid before Parliament, states what 
has been done during the year in the removal of shoals, repair of 
moorings, and other works, and mentions especially the completion 
of the steamboat landings at the Surrey side of London Bridge and 
at Paul’s-wharf. It states, also, that in front of Lambeth Palace 
the irregularities of the shore, which formed receptacles for large 
quantities of mud, have been filled up with clean gravel, with the in- 
tention of trying whether by the formation of the shores to a uniform 
inclination the deposit of mud might be prevented; and this ex- 
periment, so far as it has been carried out, is quite successful. The 
receipts for the year amounted to £35,770, more than half consisting 
of tonnage dues ; the expenditure exceeded the year’s receipts. There 
is a heavy expenditure, not only for improvements, but also for 
dredging, repairs, river-keepers, lock-keey ers, and the like. 


Frexcn Navai Operations.—“ Only on the preceding evening 
he was introduced to an American gentleman who owned more 
ships than there were in the United States navy, and who, with 
another American and a Prussian gentleman, had recently visited 
Toulon. These gentlemen said that there were at work in the 
dockyards of that place no less than 14,000 men, besides 3,000 con- | 
victs, and that the French could, in fourteen days, fit out and send 
to sea twenty sail of the line. By employing their large steam 
transports, and the vessels of the Messagerie Imperialé, they could, | 
in fourteen days, send to sea 30,000 men; and if they sent men fiom 
Cherbourg and Brest by railway they could, as these gentlemen | 
asserted, do it in even a considerably shorter time.”—Sir Charles | 
Napier, in the House of Commons. 
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Drerexces or THE CoLontes.—An official report just issued on 
this important subject begins by calling attention to the fact that, 
while the British colonies have been, generally speaking, free from 
the obligation of contributing to their own defence, those of Holland 
and Spain have not only defrayed all their military and naval ex- 
penses, but have paid, the former more than two millions and a-half 
sterling, the latter more than a million, into the exchequer of the 
mother country. In the same year (1857-58) the military expendi- 
ture of the British colonies amounted to £3,968,599, of which only 
£378,253 was contributed by the colonies, and about two-thirds of 
that amount were paid by three colonies, Ceylon, New South Wales, 
and Victoria. No colony, except Canada, and, to a very small 
extent, Victoria, the Cape, and one or two of the West India colo- 
nies have organised a militia or other local force. Next to the 
inadequacy of the contributions of the colonies towards their 
defences, the most conspicuous defect of the present system 
is its inequality as among the colonies themselves. Victoria, 
for instance, paid about two-thirds of its ordinary military 
expenditure, and has besides voted large sums for fortifications; 
Ceylon paid about two-fifths and Canada one-fifth of their respective 
military expenditure; while Nova Scotia and New Brunswick paid 
only a few hundreds out of nearly £200,000, and Tasmania, 
New Zealand, and many smaller colonies, paid nothing at all. Atten- 
tion is particularly called to the enormous military expenditure of 
the Cape, und the y of the benefits resulting to Imperial 
interests from the possession of that colony. The committee 
observe that, as affording a field for emigration, a supply of our 
wants, or a market for our produce, the Cape has not been much 
advantage to us; and that, in fact, the -_ direct object of Impe- 
rial concern is the use of the roadsteads at Table and Simon’s Bays. 
Yet in 1857-58, a period of exceptional tranquillity, we had at the 
Cape, including the German Legion, 10,759 regular troops, and the 
military expenditure amounted to £830,687, equal to more 
than a fifth of the expenditure of the whole of the colonies, 
including the Mediterranean garrisons. Since then the force 
has been materially reduced, but last year new works were com- 
menced (at the cost of the Imperial treasury), and the 
general oflicer commanding has informed the Governor that if they 
are to be completed, manned, and armed, he will require an addi- 
tional force of at least four regiments of infantry, 850 artillery, 
400 cavalry, and a proportion of engineers. On the other hand, the 
contributions of the colony to its enormous military expenditure 
consisted of a small force of frontier police, costing £34,403. The 
eng upon which the committee, from whom the report emanates, 

ase their plan for the reform of the present system are, that a 
scheme of defence founded upon the presence of Imperial garrisons in 
all parts of the empire is as inefficient as it is burd ; and that, 
as the interest of the colonists in repelling aggressions is primary and 
direct, while that of England in defending them is dary and indi- 
rect, the right system would be one based on local efforts and local re- 
sources. The committee propose to divide the colonies into classes. The 
first class would consist of military posts, in which it is thought neces- 
sary to maintain garrisons for imperial purposes—such as Gibraltar, 
Malta, Corfu, Bermuda, and a few other places of similar character. 
They consider that, so long as these posts are held at all, they should 
be adequately fortified and garrisoned, and that, as their garrisons 
are maintained without reference to the wants or wishes of the 
inhabitants, they should not be included in the general scheme of 
colonial contribution. The second class would comprise all the rest 
of the colonies, that is, all those in which troops are stationed 
prixarily, if not exclusively, for the defence of the lives, liberties, 











| and properties of the inhabitants. ‘The committee propose that the 


system of defence for these colo: ies should be based on the prin- 
ag of local management and joint contribution at a uniform 
rate. 








PAGE AND LUNGLEY’S GANGWAYS OR STEP 
LADDERS. 


PATENT DATED 29TH Serremper, 1859. 


Fic. 1 is a side view of a step-ladder or gangway arranged according 
to this invention by G. G. Page, of Whitehall, and Charles Lungley, 
of Deptford; Figs. 2 and 8 are a portion of the same, in section, to 
show more particularly the detail of its construction. 

A is an opening in a ship's side or gunwale; B is a fixed platform 
or landing; C is a step-ladder or gangway, consisting of two 
stringers, and as many treads or steps D as are uired for the 
height between the surface of the lowest water-line and the opening 
in the ship's side; E are pivots let on or otherwise to the ends of 
the treads or steps D, and firmly screwed thereto; they may be in 
the centre of the width, or at or near to one edge, as desired; F are 
metal sockets, bushes, or plates screwed to the stringers, and in 
which the pivots E turn freely; G, a lever or arm with a strap foot, 
as in Figs. 2 and 3, screwed to the under side, and in the middle of 
the length of the step D, or to one end of the step, as in Figs. 4 and 
5, or to the end of the prolonged pivot, as in Figs. 6 and 7. In 
cases where the treads or steps are of considerable length, it may be 
advisable to attach such a lever to each end of the tread or step. 
H is a pin or stud in the end of the lever or arm G, to which is 
attached a bar I, extending the whole length of the step-ladder, and 
is fixed at one end to a pin or stud in the platform B. This bar 
unites the pins or studs in the ends of the several levers or arms G, 
and causes them to move simultaneously when the step-ladder is 
raised or lowered by the tackle K to suit the variation in the level 
of the vessel occasioned by an alteration in the draught of water. 
Where desired the spaces between the treads or steps may be closed 
by a loose riser hinged to the under side of the treads or steps, as in 
Fig. 4, so as to give the step-ladder the appearance and character of 
an ordinary stair. 





Figs. 8, 9, 10 show another mode of arranging tiis invention, 
Instead of independent pivots E at each end of the treads or steps, 
a continuous axis E! may be substituted, having flanges or plates 
E" attached thereto, for the seating or fixing the treads or steps D 
thereon. The pivot is in this Fig., as in Fig. 7, shown prolonged 
through the stringer, and the arm or lever G attached thereto, with 
its pin or stud H and connecting-bar I. 

Fig. 11 shows another modification of this invention, in which 
two bars I are used in the manner of a Venetian blind, the pins or 
studs H sony | attached to each end of the pivot carriage or other 
suitable bar E. Strips of iron or other metal L. are screwed on to 
the front edge of the treads or steps to protect them from wear. M 
is a lower landing, supported on a pivot N attached to the lower 
extremity of each stringer ; it is — ee by a rod O on each side 
of the step-ladder, and which are united at the top, and terminatin 
in an eye, to which an ordinary tackle is applied, the upper block 
being suspended from a running ring, which slides freely on a bar 
P supported on two brackets projecting from the ship's side. Q is a 
hand-rail, one on either side of the step-ladder, connected by a pin 
or stud to the top of each of the balusters or stanchions R, and is 
thus maintained parallel with the stringers in every position. 

In Fig. 1 the Gap-letter is shown in two positions, one being 
placed at the light-load line of the veseel, and the other (shown by 
dotted lines) at a deeper draught of water, the steps, nevertheless, 
preserving their horizontal position. 





Test or Armstronec Guys.—Two other cast-iron guns, 64 in. 
bore, manufactured for the special — of being hooped, and 
intended to be rifled according to Sir William Armstrong’s principle, 
were yesterday tested at the Arsenal butt, Woolwich. The charge 
used on the occasion was similar to the last—namely, 16 lb. of 
powder and a cylindrical rod of iron weighing 160 Ib. Both guns 
withstood the test well over sixty rounds, and at the sixty-second 
and sixty-third rounds the breech of each gun was forced clearly off 
the chamber without a single ~ or splinter. The proof was 
ordered to be continued until both guns had burst, in order that the 
authorities may decide the question of cast-iron guns for rifling 
definitively. 

ALumisiuM —-The price of aluminium, which in 1854 was £55 the 
pound, and two vears ago was reduced to £5, is on the point of being 
still further lowered. Messrs, Morin and Co., manufacturers of 
chemical products in the Gard, are fitting up their factory to produce 
the metal at 36s. the pound, which, taking the lightness of the metal 
into consideration, would make the proportion of cost about £1 for 
articles in aluminium which in silver would cost £10. M. Mourey 
has discovered a mode of soldering aluminium by the use of a com- 
pound of the metal with zinc and copper; also a mode of burnishing 
and gilding it direct, without the intervention of copper coating. It 
was by these procosses that M. Mourey was enabled to make a helmet 
for the King of Denmark, which was gilt repoussé work in aluminium, 
and weighed, with the lion for crest, 14 1b. The reduction of price 
to 36s. the pound will make aluminium no more than five times 
dearer than tin or copper.— Building News, 
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LETTERS TO THE EDITOR. — 
(We do not hold ourselves responsible fur the opinions of our 
Correspondents.) 





FOREIGN AND HOME CONTRACTS. 


Sir,—With reference to your article this week, and a letter that you 
published last week on the subject of English machinery on the 
continent, and specially in Russia, it may be possible to explain how 
English firms lose large foreign orders through dislike to clauses in 
the contracts which are readily swallowed by continental makers ; 
and which clauses may possibly have been found in practice to pre- 
sent no difficulty, The same thing happens every day at home, 
where one firm may be found readily accepting conditions repudiated 
by another. ‘he truth is, almost all contracts as now made abound 
in arbitrary and one-sided provisions almost always adverse to the 
contractor, who in taking a contract often does 80 without the least 
expectation of their being enforced. When entering into such a 
contract, he often asks not what are the provisions contained in it, 
but who is the work for, and who is to put the stipulations of the 
contract into execution, and as he thinks well or ill of these parties 
he will accept or decline it. This way of doing business is not 
creditable to either party, and may a be made the cover to any 
amount of favouritism or oppression; but, nevertheless, it is the 
system generally adopted in engineering works at the present time, 
whether executed for public bodies or private individuals. To take 
an example near home: the specification of the engines for the 
Metropolitan Sewage Works at Deptford contains a clause inflicting 
a heavy penalty for non-completion within the specitied time; and 
providing also that the contractor for the engines is not to be 
allowed to plead in bar of this penalty, that the engine foundations | 
(which are not in his contract) are not veady in time. That is, if 

the Metropolitan Board of Works fail, from any cause, intentionally 
or otherwise, to build the foundations, the maker of the engines may 
nevertheless be fined for not fixiny his engines on foundations that 
have not been made, or not made till so near the expiry of the time 
for completing the engines that it was impossible to adhere to the 
time specified. It is charitably to be hoped that our Metropolitan 
Board would not be guilty of acting on such a clause; but who can | 
answer for what might happen if some eloquent tailor, bent only on 
securing his re-election, should move the Board on the question. In 

such cuses everything depends on a good understanding between 

the contractor for the work and the oflicial or oflicials who are to | 
work the contract on the other side; and similar provisions in a 
Russian specification might very easily frighten an English con- 
tractor, while to a foreigner, who knew his men better, they might 
present no difliculty. It is time that such one-sided clauses were 
abolished in specitieations of both home and foreign manufacture, 
for their effect is the worst possible in discouraging and perplexing 
honest men, and opening a door for all sorts of jobbing to those of 
the opposite character. CONTRACTOR, 

May 11th, 18606. 

MARINE ENGINES FOR THE NAVY, 

Sir,—I quite agree with your editorial remarks on the marine 
engines of the navy, “that it would be more advantageous, and 
more just also, to distribute the engine contracts among the prin- 
cipal first-class makers, instead of contining them, as now, to two or 
three, If those who now enjoy the patronage of the Admiralty 
are, as is thus implied, really the best makers of marine engines, it 
is certain that steamship companies would not be long in discover- 
ing the fact. As it is, they go elsewhere; and it is very certain 
that, when it comes to asimple question of balancing the merits of 
diflerent makers, commercial bodies have as acute perceptions as 
Government ofticials.” And also, that “the commercial companies 
find not only that they can obtain as good, if not better, engines in 
the north than on the Thames, but at from £10 to £15 per horse- 
power cheaper.” 

It is not alone in the cost per horse-power that the greatest 
economy is obtained; but in the difference in the amounts of the 
nominal horse-power of the steam engines constructed in the north 
and those built by the firms that have the exclusive patronage of 
the Admiralty. This assertion may easily be veritied by a perusal 
of the data published by the Admiralty in 1856, and the conclusion 
arrived at that the favoured firms have one rule of nominal horse- 
power, while the less favoured have to accept the Admiralty rule 
found in every work on the steam engine~the basis on which the 
naval architect founds his calculations. 

The following examples are the proof of the truth of your conclud- 
ing remark “that the interests of the public would be served even 
better by a more general distribution of Government orders.” ‘The 
engincers of the Algiers, 450 nominal horse-power (Fairbairn | 
and Sons) supplied engines with four cylinders, diameter 61 in., | 
length of stroke 3 ft. 8in., and the co-ellicient by the formula, 


V2 x mid sec... 
G87; 











while Penn and Son supplied engines to the 


inilica. h.-p. 
Cwsar and Colossus, 400 nominal horse-power, having only two 
cylinders equal to 58 in. effective diameter, the same length of 
sir-ke, and the co-eflicients of performance 554 and 494. The 
engines of the Conqueror (John Penn and Son) have the same 
etlective area of cylinders as the Algiers, the nominal horse-power 
of the former being 800. ‘The cubical contents of the cylinders of 
the Conqueror compared with the Dauntless (Robert Napier and | 
Sons) are the same; while the nominal horse-power of the latter is 
only 580, If we take the engines of the Flying Fish (Maudslay, 





Sons, and Field), Pioneer (Miller and Berend, Miranda | 
(Robert Napier), the diameters of the cylinders will be found 


nearly equal, the lengths of stroke being respectively 2 ft. 3 in., 
2ft. 6in.,, and 8 ft 9 in., while the nominal horse-power of 
the two former is 850, the latter being only 250; while 
the engines of the Sane having four cylinders the same 
size, is only 400 nominal horse-power. These examples of the 
variation in the amounts of nominal horse-power in engines of equal 
cubical contents, will account for the disappointment in the speed 
of the Orlando, having engines termed 1,000 nominal horse-p wer. 
Now if the data of the engines of the Duke of Wellington (Robert 
Napier and Sons) be examined, it will be found that the etlective 
area of the eylinders, and the length of stroke, is greater, yet the 
nominal horse-power is only 700. 

Speaking advisedly, the engineers of the Orlando have been paid 
415,000 more than the intrinsic value of the engines (say 460 per 
horse) compared with the engines of the Duke of Wellington, or 
by the Admiralty rule accepted as a ba-is of calculation. The same 
remarks are equally applicable to the modern engines of the three 
favoured firms, that 1 have not the slightest hesitation in asserting 
that if the Admiralty contracts were more distributed, a savirg of 
50 p recent. in the prime cost of the engines would be etlected, and 
more economical engines in the consumption of fuel obtained, 

Jtrust tha; Tue ExGinern will continue to agitate this subject, 
so as to bring it prominently before the fortheoming royal com- 
mission; for whatever contidence the Admiralty may place in the 
ability of the three favoured firms, we must never forget that the 
other marine-engine manufacturers are exerting thems Ives to the 
utmost to equal, if net to surpass them. R. ArMsrnona. 

Poplar, May 12th, 1860. 


HIGH-PRESSURE STEAM AND SALT WATER, 
Sin,—As “ V. P.” thought well, in his letter which appears in your 
last, to connect my name with the above subject, and to give such a | 
favourable opinion of my patented annular cylinder arrangement of | 
engine, 1 must beg to give a few words in reply, which may pro- | 
bably be of some use to him, and a few other of your readers who | 
are interesied in this matter, I noticed the cut of cylinder from 





“V. P.” in Tus Exoinecr of the 13th ult., and that he seemed in- | 
clined to claim my arrangement. | 
error had I time to do so, 

As to whether“ V. P.’s” mode of heating the cylinders, for the 
purpose of preventing condensation within, by surrounding them | 


1 should then have corrected his 


| would be less. 
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with hot air, would answer practicelly, is a question which I shall 
not make any hasty attempt to settle; but will prefer giving him 
such information as I am able, from experience, that will assist him 
a little to arrive at a satisfactory conclusion. If “ V. P.” can pro- 
duce a current of air of an invariable and sufficiently high tem- 
perature—only a few degrees higher than the steam in the high- 
pressure cylinder—and maintain this high temperature for any 
length of time, there remains no doubt of a favourable result ; but 
should the air lower in temperature only a few degrees less than the 
steam contained in the cylinder, the result would be as unfavourable. 

The question then is, has “ V. P.” the means of producing and 
maintaining this necessary high and uniform temperature, and of con- 
veying the same to the exterior of the eylinders by means of a cur- 
rent of air? I am afraid “ V. P.” lacks such means, and is likely 
to do so. Steam cylinders have some years back been placed in the 
hot flues of boilers, and in the smoke-boxes of boilers of the loco- 
motive class, and the hot air from the flues has been conducted 
round the cylinders by brick passages; but without any practical 
advantage attending, but more often the reverse. In 1853, I made 
(what I considered then) improvements in the agricultural portable 
engine, the principal of which were to surround the cylinder with 
a steam-jacket, and place the whole in the to of the smoke- 
box, where of cour-e it would be surrounded by the heated current 
from the tubes. I made a complete set of drawings of it. It was 
then patented by a firm in the north of England. res of engines 
have been made on the plan; some of them have had several times 
to compete with engines having cylinders surrounded with steam of 
the pressure in the boiler, and have as often failed to reach the stan- 
dard of economy. No one could be more astonished than myself 
when I discovered that my pet plan of keeping the steam in the 
jacket so beautifully hot (and which was pronounced to be a 
“capital” arrangement by every engineer—and they were many— 
whom I had the opportunity of showing it to and consulting upon 
it) failed. Failed bor why ?—because the heat in the smoke-box or 
air-current could not be maintained at the necessary invariable 
heat, and at a higher temperature than the steam in the casing. 
The heat of the air-current is more uniform where there is only the 
natural draft, and in such a current the condensation in the jacket 
But even then the heat of the current varies so 
much as to be often considerably below, and more often consi- 
derably in excess of, the temperature required to prevent condensa- 
tion of steam in the cylinder. 

It is evident that steam of a higher pressure must be more gene- 
rally brought into use, and, to use it economically, it must be 
expanded to a certain limit in the cylinders, and condensation must 
be prevented during expansion. The questions revived by “ V. P.” 
are: firstly, can salt water be used in high-pressure boilers without 
any other practical disadvantage save a great consumption of fuel ? 


| I must confess my experience, like that of others, at present in this 


direction is very limited, as, until very recently, through the fear 
of some persons of explosion, we have not been allowed to test the 
advantages of high-pressure steam; but, however limited this ex- 
perience may be, it carries with it its value. About eighteen months 


| ago, I replaced a condensing low-pressure engine in a paddle tug- 


boat, by a pair of high pressure engines, fitted with link-motion, 
and supplied the same with steam of 80 Ib, to the inch, from a pair 
of locomotive boilers slightly modified, working with salt water, which 
occasionally on running up the river was mixed with fres!i with a 
large proportion of mud, which was more to be feared than the salt ; 
bu‘, however, after working a few weeks the mud doors were removed, 
but no salt was to be found but a small quantity of mud in the 
lowest part of the boiler, I attribute this to a most efficient system 
of * blowing out”—not simply drawing the water in small quantities 
slowly from the boilers, but in opening full in as sudden a manner 
as possible some extra large scum and brine cocks of improved con- 
struction, which are fitted to the boilers both at the water-line and 
at bottom. The manhole lids were taken off a few weeks ago, for 
the purpose of thoroughly examining them, but they were free from 
salt, and only the smallest quantity of earthy matter remained. I 
may state that occasionally the low-pressure boilers doing the same 
work accumulate mud and salt to the extent of 2 in. or 3 in., and are 
often injured in consequence, 1 must add that the speed of the boat 
was greatly improved with the high-pressure engines, and the con- 
sumption of fuel is 2 tons to 3 tons less per week than with the old 
low-pressure; but I think in these respects it is scarcely a fair test 
of the two systems—the low-pressure engine being of a rather rude 
construction ; but for the purpose of proving whether steam from 
salt water can be generated under a pressure of 80 1b, to the inch, 
and in compact boilers, without the accumulation of salt, it has 
answered fully ; but it does not prove that salt water is preferable to 
fresh when we can get apparatus (o ensure a constant supply, as in 
every known instance where salt water is used for the generating of 
high-pressure steam there is a constant priming or regular discharge 
of highly saturated steain, so that in the majority of cases (which I 
could quote, if necessary) two-thirds of the water shown to be 
evaporated (?) in the boiler passes through the cylinders in the shape 
of water, and one-third only as steam. 

I trust “V. P.” and other able correspondents will assist you, Mr. 
Editor, in keeping this subject before the eve of the engineer, as on 
it must hang millions of money to be saved or paid by this country. 

Foxhole Colliery, Swansea, FF, W. Turner. 

May 11th, 1x60, 





CYANOGEN STEEL, 


| Sin,—Your correspondent, “ W. X. Y.,” is reckoning without his 
| host, as I can readily show. 


My late father, in the year 1796, made 
a series of elaborate experiments with cyanogen steel, the ingots of 
which he had drawn at the late Mr. Buttery’s works. Since that 
year the following: parties have patented the use of cyanogen in one 
shape or another for the improvement of iron and steel :— 


Nathaniel Kimball ..  ..  .. 1825 Jean Boullet .. 1854 
Joseph Pons e+ of «- 1839 T.G. Cummins .. .. 1856 
Moses Poole ee ee oe «. 1845 R.A. Brooman .. .. 1856 
Moses Poole -- 1807 G.J. Farmer... .«. . 1856 
Richard Dugdale + «+ «- 1849 G. C. Thomas . -. 1856 
Thos. Henry Russell.. ..  .. 1849 Horace Vaughan ++ 1856 
Thomas Alexander - 1862) Sir F.C. Knowles... . 1857 


Kh. A, Brooman .. +e ee 1853 

Besides a number of foreign patentees whose name is legion. If any 
of these patentees think that I am in any way trespassing upon 
their ground, I shall be most happy to convince them that they are 
mistaken, As regards Mr. Binks and his patents, I have to say 
that, if he wishes any explanation, I am ready to give it to him in 
the fullest and most satisfactory manner. As I do not convert any 
iron, as I have no purifying furnace, and as 1 have vo blast furnace, 
I cannot, of course, be taking any advantage of his processes. If he 
will look over our works at any time, he will find that I employ 
none of his processes ; neither do 1 employ any of the others which 
I have named. If anybody is entitled to the “palmam” for 
“cyanogen steel,” it is iny late father, who first made it. But what 
he made did not satisfy him by any means, and what has been made 
since by others has been no improvement upon it. All that I claim 
is to make my cyanogen cast-steel superior in quality to any other 
cast-steel, It is one thing to make use of ingredients, but it is 
another thing to make a yo and advantageous use of them. 
Steam may be expeditiously raised by throwing water into a tire; 
but the popular prejudice amongst engineers runs in favour of 
putting the water into a boiler over a fire, which, though it does not 
get up the steam so quickly as does the former and more primitive 
method, nevertheless effects the object in view in a more economical 
and satisfactory manner. But though the primitive method of 
raising steam had been in all ages familiar to mankind, it was only 
recently that the rational application of fire and water for this 
purpose was discovered. Possibly I have hit upon the proper method 
of employing cyanogen in the manufacture of cast-steel, and as my 
methods are conlined wholly to the melting-pot, whilst Mr. Binks's 
processes related to operations performed in a converting furnace, a 
purifying or Martien furnace, or a blast furnace, I must stand 
exonerated from any charge of plagiarism. Mr. Binks should be 
thankful that a misunderstanding took place with his patron, and 





that the whole matter lapsed. If a man is tired of his life, let him 
take a good invention to some eminent iron firm, and let them take 
it up for him in a spirited manner. Then, when success is certain 
and not a difficulty remains, they will turn their backs upon him and 
upon the invention, and to use a familiar but not classic phrase, the 
sanguine inventor finds himself suddenly “ done brown.” ‘ 

I speak from experience ; and I would, as a friend, advise all iron 
and steel inventors to break stones for the road at eighteen pence per 
diem, or to turn a grinder's wheel for half that remuneration, or to 
adopt any other genteel and not too laborious occupation, before 
they look for aid or encouragement from these patrons of merit, 
self-styled, the greatest iron manufacturers in the world. 

I have never had the honour of reading a gold medal paper before 
the Society of Arts, nor even the honour of reading a steel medal 
papers from a leaf borrowed from another man’s book, before the 

ritish Association; but I can do what these clever readers only 
talk about, and I fancy the requirements of the present age are for 
deeds, not words. Ropert Musuer. 
Coleford, May 14th, 1860. 


STRENGTH OF IRON SHIPS, 


Sir,—Kecent disastrous shipwrecks have drawn the attention of 
shipbuilders to the possibility of making ships strong enough to 
withstand the force of the sea, and the effects of the overhanging 
weight of the vessel itself, when left partially unsupported on rocks, 
by the receding of the tide in case of wreck. To give the addi- 
tional transverse strength required when thus situated, it is obviously 
necessary to increase the strength of the upper part of the vous. 
This is being done in some vessels now building, by adding tubular 
cells beneath the deck—the same plan having already been put in 

ractice by the late Mr. Brunel some years ago, and an arrangement 

aving a similar object having been patented by Mr. Roberts, of 
Manch: ster, in 1852. 

“A Constant Reader,” in a letter published in Tue Encryneer of 
March 2nd, recommends that the additional section required at the 
top of the vessel should be concentrated in the bulwarks as well as 
in the deck, giving as one of his reasons for this, that the strength 
of the vessel is in proportion to the square of the depth. Mr. Roberts, 
in his letter to Tue EnGinerr of April 20th, also agrees with “A 
Constant Reader” in this. 

Now, in the first place, the strength of a plate-girder, to which 
an iron ship is an analogous structure, is not in proportion to the 
square of the depth, but directly as the depth, as was proved by 
experiment some years ago. Secondly: Suppose a vessel made with 
the increased section, jointly in the bulwarks and deck, and placed 
in the rosition of greatest strain, that is, balanced upon her centre 
with the ends overhanging, it is extremely probable that the plates 
at the top of the bulwarks would be strained beyond their elastic 
force before the cells at the deck were brought into action. So 
that to make a ship of the greatest strength, with the least material, 
the plates should be concentrated, as much as possible, in horizontal 
planes, at the deck and bottom of the ship. It has also been recom- 
mended to make the sides and bottom of sea-going ships of steel- 
plates, as in Dr. Livingstone’s steamer, and in those for the Indian 
rivers; but this will probably not be found to be so economical in 
vessels of great draught, as in light river boats, on aceount of the 
great pressure of water to be sustained; for instance, a vessel 
drawing 20 ft. of water has to resist a pressure of 1,290 Ib. per 
square foot on her bottom, which requires a stiff plate to prevent 
bending between the ribs. In a ease of this kind, perhaps, a com- 
bination of iron and steel-plates would be found to answer best ; 
thus, to make the bottom and lower parts of the sides of iron, and 
the upper parts of the sides, and the longitudinal cells at the deck, 
of steel plates, the section of the cells being rapidly diminished 
towards the bow and stern; thus, forming a vessel of great addi- 
tional strength, without a proportionate increase in weight. 

84, Gloucester-road, Newcastle-on-Tyne, R. Mitts. 

May 7th, 1860. 
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MOMENTUM OF MOVING BODIES, 


Sir,—I am grateful to “V. P.” for the trouble he has been at in 
procuring information for the enlightenment of Mr. Alexander and 
myself, and the more especially as the quotation he adduces contains 
about all that can be urged by those who maintain that momentum 
= mass X velocity. I fear, however, that no person interested in 
this subject will be materially benefitted by what Mr. Law has to 
say upon it. Let us analyse what he advances. Mr. Law says:— 
“1, Ifa body of a certain weight, and moving with a given velocity, 
meet another body of double that weight, and moving with half the 
velocity, the two bodies will destroy each other’s motion, and both 
will be brought to a state of rest.” 

Now, if “ V. P.” will show this to be correct, or if he will mention 
a single experiment giving clearly such a result, then indeed he will 
have succeeded in enlightening me, and I will at once acknowledge 
myself vanquished. Such a result, however, is simply impossible. 
What does Mr. Law himself say further? ‘The proper measure of 
the whole force (that is, vis viva) of a body in motion is the mecha- 
nical effect or the work which it is capable of performing in being 
brought to a state of rest, that evidently being the force due to its 
motion which is required to destroy the same, and which is directly 
as the square of the velocity.” 

Can “V. P.” reconcile these two statements? <A ball weighing 
5 1b., and moving with a velocity of 2, has a power of penetration 
of 5 X 22 = 20, whilst another of the same diameter, but weighing 
10 lb, and moving with a velocity of 1, has a power of penetration 
of 10 xX 13= 10. It is therefore clearly impossible that if these two 
bodies were to meet they would destroy each other’s motion, and 
both be brought to a state of rest. 

Again, Mr. Law says, ‘If, however, we only consider the mecha- 
nical effect (or the work) which a body in motion is capable of 
performing in a given time (i.e¢., its momentum),” we shall find 
“that, although the body having twice the velocity, ultimately 
produced four times the etfect, in doing so it occupied just twice the 
time ; and, therefore, the mechanical effect produced in a given time 
by the bodies was directly as their velocities.” This is completely 
erroneous. It by no means necessarily follows that the body 
moving with a double velocity should require twice the time to give 
out its entire effect. The time required depends evidently on the 
strength of the resistance. F 

But, even supposing that a body of a certain weight, and moving 
with a give: velocity, must necessarily occupy double the time in 
giving out its entire mechanical etlect which is required by another 
body of the same weight, but moving with half the velocity—or, in 
other words, supposing it essential that in testing the momenta of 
two bodies, the resisting medium should be the same for each—still 
Mr. Law’s argument is utterly fallacious, and for this reason —the 
“mechanical effect produced in a given time by the bodies” is not 
“ directly as their velocities.” If the swifter body overcome a uni- 
form resistance through a space of 40 ft. in 2 seconds, the slower 
will overcome the same resistance through a space of 10 ft. in 
1 second ; but the resistance overcome by the bodies in 1 second of 
time will be 30 ft. and 10 ft. respectively, for the entire 40 ft. of 
work done by the swifter body occupies only 2 seconds, and it is 
obvious that the final 10 ft. of that work will require 1 second for 
its performance, or precisely the same length of time occupied by 
the slower Ledy in doing its entire 10 ft. of work. 

Suppose two balls to be projected vertically from the earth, the 
one With an initial velocity of 160, and the other of 320 per second. 
Imagine the attraction of gravity, in the latter case, to be doubled, 
so that the resistance to the ascent of the swifter ball may be twice 
as great. ‘The ball projected with a velocity of 160 will overcome 
the resistance of gravity through a space 400 during 5 seconds, an 
the one projected with a velocity of 320 will overcome a double re- 
sistance through a space of 800 also in 5 seconds. For, supposing 
in the case of the swifter ball, the force of gravity to be of an in- 
tensity that would cause a body to fall through a space of 32 ft. in 
the first second instead of 16 ft., then the terminal velocity of a body 
would be in 1 second 64 ft., and in 5 seconds 820 ft., whilst the space 
fallen through in 5 seconds would be 5g X 82 = 800, Thus we se@ 
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« that the mechanical effect” which a body of a certain weight, and 
moving with a given velocity, “is capable of performing in a given 
time,” is four times that which can be performed by a similar body 
having but half that velocity. > ; ; 

Mr. Law defines the momentum of a body in motion to be “ the 
mechanical effect which such a body will produce in a moment (or 
second) of time;” but I have already shown that this detinition 
cannot agree with the assumed axiom that momentum = mass 
x velocity. Examples might be multiplied to show that the length 
of time occupied by a moving body in giving out all or any portion 
of its mechanical effect, depends entire yon the strength of the re- 
sistance opposed to it, and therefore time cannot be taken into 
account in ascertaining the comparative momenta of moving bodies 
—that is to say, not in the way Mr. Law would make it appear. 

“oy, P.” will pardon me if the tone of my letter is somewhat posi- 

Je Tengage en revanche to be as severe with me in the way of 
ent as he possibly can. R. W. 
ldham, May 16th, 1860. 


tive. 
ar, 





Sir,—I intended my last letter “On the Momentum of Moving 
Bodies,” which you kindly inserted in your impression of the 
20th ult., to be tinal on my part; but I hope you will allow me, 
very briefly, to put inyself right with such of your readers as have 
felt sufficient interest in the subject to read the discussion you have 
already published. 

Your correspondent, “ V. P.,” has forwarded a valuable extract 
from a practical work bearing upon this question ; but premises 
that he considers “ R. W.” and myself both right and both wrong, 
because we do not seem to attach the same detinite ideas to the 
word “momentum.” I entirely agree with him that we do not 
attach the “same” ideas to that term; indeed, this was one of the 
points on which I insisted from the first. I should be obliged, 
however, to “V. P.” if he will point out in what particular the 
views which I have endeavoured to express are at variance with 
the quotation he has given, as explanatory of the whole question. 
So far as I can understand it, this quotation confirms most 
strongiy the opinion I have maintained. ‘hat much error has 
arisen in this matter from “a misconception of terms,” and from 
“excluding the consideration of time,” are truths which I fully 
allowed, and the whole extract shows clearly that only by taking 
“ time” into account can any consistency be attained in comparing 
the different methods employed in estimating the force of bodies in 
motion. This, I need hardly say, is precisely what I have en- 
deavoured to prove, and I must also add that had I been acquainted 
with a statement so explicit and satisfactory upon this question in 





a work so well known as that quoted, I should certainly not have | 
occupied your valuable space by any remarks of mine relative to it. | 


I have to thank “* V. P.” for a quotation which is certainly “useful,” 
inasmuch as it corroborates the views I have held on this subject for 
several years. A, ALEXANDER. 
Canada Works, Birkenhead, 
May 15th, 1860. 





MeraL rrom Emeraups.—In 1797 Vauquelin discovered in the 
emerald of Limoges an elementary substance, to which, from the 
sweet taste possessed by its salts, he gave the name of glucina ; 
since then its existence has been proved in several other minerals. 
In the seventh part of Ure'’s “ Dictionary of Arts, Manufactures, and 
Mines,” just issued, a most interesting article on “ Glucinum,” con- 
tributed by Mr. H. K. Bamber, F.C.S., is inserted; the discoveries 
which have from time to time been made known being concentrated 
into a useful and practical form, calculated to prove invaluable to 
those whose attention is directed to researches amongst the rarer 
metallic substances. Glucinum is a white metal, whose density is 
2°1; it may be forged and rolled into sheets like gold ; its melting 

oint is inferior to that of silver; it may be melted in the outer 
blowpi e-flame without exhibiting the phenomenon of ignition pre- 
sented by zinc and iron under the same circumstances; it cannot be 
set on fire in an atmosphere of pure oxygen, but in both cases is 
covered with a film of oxide, which seems to protect it from further 
action; and it is not acted on by sulphur, yet readily combines 
with chlorine and iodine by the aid of heat. When united with 
silicium it becomes brittle, and will take a high polish. Sulphuric 
and hydrochloric acids dissolve it easily; nitric acid has no effect 
upon it unless boiling, when it dissolves it slowly. Glucinum, 
though not acted upon by ammonia, dissolves readily in caustic acid. 
From a comparison of this metal, which is obtained by Debray, 
with those obtained by Wéhler and Berzelius, it is evident that 
Debray has reached a purity which could not be attained by his 
predecessors, whose metals were probably contaminated by their 
method of proceeding. Besides the metal glucinum, Mr. Bamber 
gives Debray’s processes for preparing chloride of glucinum, sul- 
phate of glucinum, carbonate of glucinum, &c. The composition of 
glucina is still undecided, Berzelius regarding it as a sesquioxide, 
and Awdejew and others as a protoxide. The latter view gives 
greater simplicity to the formule of its compounds; but glucina 
has no decided analogy to the ordinary class of protoxides, such as 
lime and magnesia. 

Successrut Coton1AL Mrxinc.—In the supplement accompany- 
ing this week's journal we have published the record of an enor- 
mous discovery of copper in Lower Canada, beside which “ the 
great Burra Burra of Australia sinks into insignificance,” and “ the 
richest mines of Europe are but pigmies.” We have since received 
several communications from influential parties connected with the 
colony, which fully corroborate the statements made. The district 
in which the discovery has been made is most favourably situated 
for carriage, the deposit lying almost parallel to the Grand Trunk 
Railway ; the Acton Mine (or quarry) being but one-third of a mile 
from the station and village of the same name. Mr. H. R. Fletcher 
writes that the bed uncovered is 70 X 50 X 10 ft., and that they 
obtain a ton of ore of 20 to 25 per cent. produce from every 3 fathoms 
worked, and that indications of apparently the same deposit are 
found 10 miles to the east of Acton, on the course of the formation. 
Another correspondent writes :—“ Capt. Williams, of the English 
and Canadian Company, examined it the day after, and perhaps 
will report to you also. Mr. Sleeper, the fortunate lessee of the 
mine for three years, showed us his books. The result of nine weeks’ 
work, in clearing off surface soil, erecting buildings, buying tools, 
&e., and paying hands for mining and dressing, is—Expenditure, 
£510; ore sold, nett, £2,700 ore in pile, or ready to ship, £4,600. 
Present product over 200 tons per week, with about twenty hands 
employed, mostly common labourers, at 3s. 3d. per day. The 
country for 100 miles long and 80 broad appears to have a copper 
bottom. The appearance of the deposit at Acton is as though lime- 
stone and pe ore had been melted and mixed together by stirring, 
but not well mixed, and before it was cold the drift had come and 
settled in it. We found water-rolled pebbles of quartz, serpentine, 
and limestone embedded in the ore. The silver found pure is in 
wires and spangles, also in the limestone. The silver-lead, from an 
adjoining location, contains over 4,000 ounces to the ton of the 
Specimen tried, and is a strong lode at surface. The Acton copper 
ore is over 15 per cent. as it comes from the quarry, and will smelt 
at once by the addition of a little iron, in which it is deficient. For 
the Revere Smelting Company, at Boston, it is dressed up to 30 per 
cent., by breaking and sorting; no other dressing has yet been done. 
There is no machinery on the mine except a windlass; no engine, 
no pumps. Peacock ore can be got out in blocks of any size: Mr. 
Sleeper is getting one of 5 tons for the Exhibition in honour of the 
visit of the Prince of Wales. Magnificent table-tops can be cut 
from it, as it saws easily, and the mixture of limestone gives it 
compactness. This week the men are drilling 3-in. holes in the 
mass 16 ft. deep, which will bring out as much ore at a shot as 
many of your good mines produce in a year.” Although the 
colonists generally take a great interest in any discovery calculated to 
render Canada more prosperous, they desire that the idea that the 
om are got up for share-jobbing purposes should be at once dis- 
pelled, and therefore rejoice that there are no shares for sale nor in 
existence, and that at least with d to the Acton Mine it is un- 
likely that there will be.— Mining Seurash. 








SCOTTISH MATTERS. 
Arter long- continued inactivity it is cheering to observe that a great 
impetus has been given during the last few days to the shipments of 
pig-iron from Scottish ports. The last return is, as usual, appended :— 











Foreign, Coastwise. Total. Same week 
last year, 
Ports. Tons Tons. Tons. b> 
Glasgow . oo Agee sé 2,727 eo 4633 .. 
Port-Dandas - — «. 140 o IO 
Greenock .. oe — 693 + 693 
Port-Glasgow .. ° None. ° _ 
Bowling .. ‘ — vw 53 é 530 130 
Ardrossan... 917 «.. 4,243 5,165 3,720 
Troon ee oe — 278 ee 278 .. 385 
Me 6 lc 634 -- 638 .. 830 
Irvine oe None, ee oe 160 
Grangemouth .. 720 «.. 3380 »» 1,100 .. 948 
Leith (last 2weeks) 2,051 .. 555 +. 2,606 833 
Burntisland ee oo None. ° - 
Alloa (south) ee ee None. ee -- 
Alloa (north) oe oe None. ° ° 295 
Bo'ness... oo § 219 « 218 . 437... 412 
Morrisonshaven .. - No retura. .. oe -- 
Total 5,612 10,403 16,015 11,233 
A new corn exchange is about to be erected at Leith. It is ex- 


pected that operations will be commenced in the course of the 
summer from the plans of Messrs. Peddie and Kinnear, of Edinburgh. 

Several tine steamers have just been launched on the Clyde waters. 
Among these may may be mentioned the Jumna—a sister vessel to 
the Ganges, noticed elsewhere—intended for the navigation of the 
“ sacred stream” of India, and built by Messrs. Reed and Co., of 
Port Glasgow. The Jumna will receive ber engines, constructed by 
Messrs. Fawcett, Preston, and Co., of Liverpool, at that port. Her 
length is 220 ft.; breadth, 30 ft.; depth, about 7} ft. She is built 
with two rows of longitudinal truss work to impart longitudinal 
strength, and has also an iron deck beneath the wooden one, 


so that the vessel virtually constitutes a great iron tube, 
which is divided at intervals by water-tight compartments. 
The Jumna will be propelled by engines on the double- 


cylinder principle. There are two high-pressure cylinders of 26 in. 
diameter, and 6 ft. stroke, and two low-pressure cylinders of 48 in. 
diameter and 6 ft. stroke. The steam is generated by four locomotive 
boilers. The pressure of the steam is 120 lb. on the square inch, 
which is the pressure now used in locomotives of the most approved 
cousiruction. The steam, after having generated power in the high- 
pressure cylinders, passes into the low-pressure cylinders, where it 
again generates power, and finally passes to the condenser. The 
condensation of the steam is effected by extreme cold, so that only 
pure water is = to the boilers—an object of mach importance 
in muddy rivers like the Ganges. The engines of the Jumna are 
expected to work up to 1,200 or 1,300 horse-power. The vessel will 
tow four barges, each 130 ft. long, 30 ft. broad, and 7 ft. deep, 
and one barge 160 ft. long, 30 ft. broad, and 7 ft. deep. ‘The 
total capacity of these five barges is about 120,000 cubic feet, or 
reckoning 40 cubic feet to the ton, 3,000 tons, buat on the average, 
the train of barges is not expected to carry more than 2,000 tons of 
cargo. This is at least five times more than can be carried by the 
most powerful of the steamers at present plying on the Ganges, and 
as the power will be generated with great economy of fuel, vessels 
of this class may be expected to be profitable. The Jumna, with 
water in the boilers, and coal in the coal-boxes, will only draw 
about 2 ft. 3 in. of water. 

Among other steamers launched may be mentioned the Prince 
Alfred, built by Messrs. Smith and Roger, of Govan, for the Leith 
and London Shipping Company. The Prince Arthur, which is an 
iron screw, is intended to ply from Leith to London in consort with 
the Express and Ossian. ‘The following are a few of the dimen- 
sions: Length over all, 220 ft.; ditto between perpendiculars, 214 ft. ; 
breadth of beam, moulded, 28 ft.; depth of hold, 16 ft.; total ton- 
nage, O.M., 822 tons. The engines are of 180-horse power (geared) ; 
screw is 13 ft. diameter, with two blades; two tubular boilers, with 
superheating apparatus, &c.; the rudder is worked by screw-stear- 
ing gear; she has three holds for cargo, with a jib steam-crane 
fitted to each. The capacity of the holds is about 700 tons in all, 
for measurement goods, and is titted throughout with all the latest 
maritime improvements. The Prince Alfred has a forecastle deck 
forward, and berths under deck for twelve of the crew—has accom- 
modation for 100 first-class, and 250 second-class passengers. She 
is divided into six separate compartments, by means of fiye 
watertight bulkheads, :nd will class twelve years A 1 at 
Lloyd’s. She is schooner-rigged (of wire), and will be com- 
manded by Captain Craig, late of the Ossian. Messrs. Henderson, 
of Renfrew, have turned out a new river steamer named the Ruby. 
She is now receiving her engines, which are on the diagonal oscil- 
lating principle. It is expected she will be ready in the course of a 
week. The Ruby will run between Glasgow and Rothesay during 
the months of June, July, and August, in connection with the 
steamers Rothesay Castle and Windsor Castle. Messrs. Henderson 
have also launched a new paddle steamer for the Irish trade. Her 
principal dimensions are—length, 220 ft.; breadth of beam, 24 ft. ; 
depth of hold, 13} ft. Her machinery is being constructed by the 
same firm on a new principle, combining great strength and economy 
of room on board ship. The engines will be of 250 nominal horse- 
power, and it is expected a high speed will be obtained. 

The engines which are now being fitted in the Philomel, new class 
gunboat, in the steam basin at Portsmouth, are by Messrs. Napier, 
of Glasgow. ‘They are of 8U-horse power. 


Sourn Kensincron Museum.—During the week ending 12th 
May, 1860, the visitors have been as follows :—On Monday, ‘Tuesday, 
and Saturday, free days, 4,417; on Monday and Tuesday, free 
evenings, 4,576. On the three students’ days (admission to the 
public 6d.), 1,512; one students’ evening, Wednesday, 208. ‘Total, 
10,713. From the opening of the Museum, 1,435,050. 


Tue Gunpoats.—The survey of two more of the contract mortar 
vessels, numbered 31 and 48, built for the Admiralty towards the 
close of the Russian war, has just been completed at Chatham 
Dockyard, the vessels having been hauled up out of the river on the 
slip in order to facilitate the survey. The result of the inspection 
has shown that both the vessels are as rotten as those first inspected, 
and utterly unfit for further service; indeed, so rotten were they 
found to be that after a portion of the planking had been removed 
enough was exhibited to satisfy the officers appointed to inspect 
them that it was unnecessary to extend the survey, and they were 
accordingly closed up and sent afloat to await an Admiralty order 
for them to be broken up. It is not yet known whether the Admi- 
ralty will have the whole of the gun and mortar vessels lying in 
Chatham harbour hauled up at the dockyard and inspected with the 
view of ascertaining their condition, but, as they were all built by 
contract, there would seem to be no doubt, from those already sur- 
veyed, that the majority, if not nearly the whole, will be found so 
rotten as to render them unfit for further service. The two mortar 
vessels numbered 30 and 32 are being taken to pieces by a numerous 
body of shipwrights, and the planking having been removed and 
the timbers laid bare their fearfully rotten state is at once apparent. 
Scarcely a timber can be discovered which does not contain a liberal 
quantity of *‘sap.” Indeed, portions of the timbers may be picked 
to pieces with the finger, showing the disgracefully faulty timber 
which, there can be no doubt, was purposely used in their construc- 
tion. The workmanship is likewise of a very inferior character, and 
contrasts strongly with that exhibited in the vessels of war under 
construction on the adjoining slips, the hired shipwrights who are 
employed breaking them up frequently remarking that the timbers 
of the vessels seem to have been “thrown” together.—The Wan- 
derer, 4, screw gun vessel, one of the contract steam gunboats built 
during the Russian war, which, on being surveyed, was found to be 
very rotten and defective, is ordered to be sent from Chatham to 
Sheerness to be repaired; but the general opinion appears to be that, 
from the state she is in, she is not worth the expense of repairing. 





THE NIAGARA RAILWAY SUSPENSION 
BRIDGE. 


Tuis bridge connects the New York Central and Great Western of 
Canada Railways, and the immense tratlic which poured over it 


| after its opening, on 19th March, 1855, evidenced the necessity for its 


existence. 

The engineer, Mr. John A. Roebling, has reason to be proud of the 
success which has crowned his efforts in this and other similar 
bridges. Its cost was £80,000, considerably under the figure a 
similar bridge would cost in this country. 

Mr. Stept ded the erection of a tubular bridge in 
its place, which must have cost the promoters ten times the amount 
they have outlaid on this handsome bridge, than which it could not 
better have answered its purpose, as is proved by five years of 
incessant wear and tear, without a sign of weakness or increased 
deflection. 


Absolute rigidity was not to be expected: there is not a bridge in 
the world that will not vibrate under a heavy load in motion. Were 
the bridge entirely of iron, instead of a combination of wood and 
iron, there is no saying how long it might not last; but repeated 
failures, added to one’s natural feeling of apprehension on being 
conveyed, per train, over one of these graceful though somewhat 
aérial structures, have disinclined those who have the charge of the 
construction of our railways to their adoption. 


But engineers, some of whom predicted its speedy downfall into 
the Niagara, whose chasm it spanned, if not previously blown away 
by the first hurricane, are having their attention drawn to the 
fabric. 

The means employed to adapt this bridge for railway traffic were, 
weight, girders, trusses, and stays. ‘Too much weight has been the 
cause of more than one failure; it must be added to a suiticient 
extent to secure the necessary stiffness. 


The power of resistance of this bridge is equal to 1,100 tons, 
while the utmost burden it could be called upon to sustain is not 
one-fifth of that. The length of the bridge between towers is 800 ft., 
and a heavy goods train over its whole length caused a deflection of 
but 10 in. 

But the severest test of its firmness was during successive terrific 
hurricanes, which caused a strain upon it laterally to which it must 
have given way but for the provision made by Mr. Roebling for 
such treatment by the well-advised distribution of the stays, the 
security of the anchorage, and the excellence of the masonry. 

There are two floors, the upper one for trains, the lower one for 
ordinary road traflic; these are connected by trusses of simple con- 
struction. The two upper cables are 1,261 ft. in length, and the 
lower ones 1,193, and are composed each of 3,640 wires of No. 9 
gauge, sixty wires going to the square inch, The upper cables pass 
over the towers upon cast-iron saddles, which rest on ten cast-tron 
rollers, which thus admit of a slight movement caused by passing 
trains, or changes in temperature. ‘The cables are anchored on 
either side at a considerable depth in the rock beneath. 

The towers are 60 ft. 6 in. high, 

The elevation of the bridge above the river is 250 ft. 

Fourteen trains on an average pass over it daily, besides the road 
travel on the under platform. No interruption of tratlic has taken 
place, and the condition of the bridge has been repeatedly and re- 
cently examined by independent engineers, and no defect or un- 
soundness is discoverable, nor do the heat and cold to the extremes 
of which it is subject injuriously affect it, as the amount of camber 
lost during the summer is completely regained during the succeeding 
winter.— Building News. 
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JUCQUEAU AND DESGOFFE’S RAILWAY 
SIGNALS. 
Patent DATeD 80TH SerTEMBER, 1859. 


Tis invention, by Leon Jucqueau and Auguste Desgofie, of 29, 
Boulevart St. Martin, Paris, relates to apparatus inteuded for in- 
suring the safe passage of trains on railways, These apparatus are 
caused to indicate that a line is closed or occupied by the passage of 
the train. They are then moved to the position indicating an open 
or clear line by an attendant. 

These apparatus are three in number, and may be employed either 
separately or in combination, viz., first, the self-acting signal 
post; secondly, the self-acting apparatus for the alarm bells; 
thirdly, the controlling signal posts. 

First, self-acting signal post.—Fig. 1 represents a side view of a 

self-acting signal post, and Fig. 2 a front view of the same; in the 
latter figure the alarm bell apparatus and controlling disc are shown, 
which will be hereinafter described. a, wood support or foundation 
of the shaft or pillar 6; this shaft carries a disc 0, a part of which 
only is shown; it is further furnished with a lantern n, chains m, 
and pulleys / and 4, for raising and lowering the lantern for night 
service, g,g, Stationary cam tixed to the post a, having two lieli- 
coidal guides, in which is held a truck-roller h, whose axis is lixed 
to the post b; this guide causes the post to turn a quarter of a_re- 
volution in order to prodace the desired indications; i, pulley 
mounted on the lower part of shaft 4, on which are wound the 
chains which serve for returning the post to the signal of * open 
line ;” ¢, strong iron lever resting on a tixed knife-edged fulcrum ; 
J, movable rail of a particular form fixed to a chain, which rail 
lowers on the passage of a train over it. Supposing the whole 
mounted, as illustrated, it will be easily understood that if the rail 
J is depressed by the train it will rock the lever c, which will tend 
to raise the post 6, but the truck-roller A running in the guide will 
cause the post to turn and indicate a “closed line; this movement 
may be transmitted to controlling signal posts. When the train has 
passed the station, an attendant returns the disc the signal of * open 
line” by means of a hand lever and chains gearing on pulley é 
Instead of the peculiar form of movable rail /, one of the usual 
form may be employed, as at e', Fig. 8. The ordinary flexure of 
the rail between two chairs by this arrangement is sullicient to cause 
the movement required. At stations where there is no night at- 
tendance, the dise may be returned automatically to the signal 
‘open line” by means of a counterbalance, which is raised by the 
passage of a (rain. i 

Secondly, special alarm bell apparatus.—For the purpose of insur- 
ing greater security an alarm apparatus is employed, which auto- 
matically indicates to the guard of the train if he is on a “closed 
line ;” this forms an accessory to the signal post before described ; 
it may, however, be applied to any other kind of signal apparatus. 
It is represented in front view, ig. 3, and side view at Fig. 3 bis. 
In Vig. 2 the alarm bell and its details is shown as applied to the 
improved self-acting signal post. =, fixed cam, similar to cam g 
already described, having two spiral grooves, in which are held 
rollers similar to the truck-roller 4 above described. The rollers are 
fixed to uprights y, so that they may be raised by the action of the 
lever cl on the passage of the train on the rail el, shown in 
Fig. 3 bis in the manner above mentioned; z, pulley, loose on 
shaft y'; it has at its upper part a crown cor ding, as will be 
seen, to the guide of cam 2z, so as to form a cufvilinear triangle ; 
the wires for returning the apparatus to the signal for an “ open 
line” turn round this pulley 6‘, which lever moves the alarm bell 
by means of wires when it comes in contact with a block tixed to 
the uprights y.. ‘The whole being mounted, as represented, a tirst 
train in passing turns a disc to the signal “closed line,” and brings 
the roller h, Fig. 3 of the apparatus, into the angle at the lett of the 
curvilinear triangle. If, however, notwithstanding the signal, a 
second train attempts to pass on the same line, it eanses the roller 
h to rise to the upper angle of the triangle, and in this ascenscional 
movement the levers ! will strike the bell; by this means all the 
controlling apparatus and those at the station will give the same 
indication; thus the whole of the attendants are warned. When 
the train has passed, the roller / falls again into the left angle, and 
it can never return to its initial position, that is,to the right angle, 
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unless the attendant has turned the signal disc so as to indicate 
**open line.” 

Thirdly, controlling or regulating signal post.—These posts are | 
intended for repeating the signals of the principal posts, and like- | 
wise for regulating their indications. The signal posts are turned | 
either by one or two wires actuated by a lever.—First, controller | 
with two wires: Fig. 4 represents a front view; Fig. 5, plan of the | 
motive pulley; and Fig. 6, a front view of the lever for working | 
the two wires. p is the post, properly so called, strengthened by an | 
arm 7, 7, and —— with a signal disc; ¢, alarm bell, the post 
tums on a socket or step g; s, lower pulley fixed to the controlling 
post, which the chains 1, 2, attached to the wires w and v encircle 
for working the disc. It will be seen that by this arrangement the 
wire 1, for example, will act upon the controller for indicating | 
“open line,” and wire 2 for —— closed line,” in such | 
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manner that the controlling post will follow all the movements of | 
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the principal post, of which it will be merely the repeater.—Secondly, 


| controlling post with single wire: Fig. 7 represents a portion of the 


apparatus in elevation, provided with its controlling and alarm 
bell k'; f1, post or shaft, sustained by means of struts Al, and turn- 
ing in socket q'; i!, lower eccentric pulley fixed to the post f1, on 
which is wound a chain j, attached by both ends to the wire of disc 
n', wound on pulley o!. In these posts the discs m! are returned to 
their positions by a weight »; /', motive lever, working and 
guided by a segment m. In this arrangement when the train 
passes it ‘closes the line” by turning the post, as also the con- 
troller post; at this time the lever of segment ml is at li. For 


cutter with great power and steadiness, and thus producing an uni- 
formity of cut—a similar effect being produced upon lathes and 
slotting machines when they are driven in the same manner. 

Fig. 1 is a transverse elevation, and Fig. 2 a longitudinal eleya- 
tion, of a shaping machine, in which the shaft which impels the 
cutter is actuated by worms and worm-wheels; and Figs. 3, 4, and 
5, are detached views representing the worms and worm-wheels 
drawn to an enlarged scale. . 

In Figs. 1 and 2, a is the driving-shaft, fixed to which is the 
worm 6, geared into the worm-wheel c, seen enlarged in Figs. 3 and 
5, on the shaft or spindle of which is the index-plate d, which gives 
motion to the lever e and transverse sliding-frame / in the usual 
manner. On the driving-shaft a there is a second worm g, seen en- 
larged in Fig. 4, geared into the worm-wheel /, which gives move- 
ment by a cam or eccentric to the levers & and / for working the 
ratchet-wheels, which actuate the longitudinal slides. The afore- 
said worms and worm-wheels are employed instead of toothed 
gearing, and their application is so simple and self-evident that it is 
not necessary to give illustrations of their arrangement to the other 
machines. 








CRYSTALLISED MINERAL O1L.—A discovery of coal has been made 
in the neighbourhood of Cairo, on the North-Western Virginian 
Railroad (U.S.), which is of a very peculiar character. A specimen 
of the coal has been tested by various chemists, and has been found 
to be, as it were, crystallised mineral oil, being without stratitication, 
and free from any foreign substance. The tests have shown that it 
will yield 165 gallons of crude oil to the ton. After one refining 
process, 82 per cent. of refined oil was obtained; after a second 
distillation, 61 per cent. of the whole amount was obtained in pure 
oil, and 30 per cent. of lubricating oil and parafline. By taking a 
portion of the coal and laying it on a hot stove or shovel, its extra- 
ordinary quality is obvious. It melts and runs like wax. It is 
considered probable that, if shafts are sunk deep enough, a reservoir 
of mineral oil similar to that in Venango county will be reached, from 
which this vertical vein of solid oil has originated. 


CHAMBERS FOR THE INDUSTRIAL CLAssEs. — On the north side 
of Holborn, once the back part of an old-fashioned hostelry called 
the Black Bull Inn, some substantial buildings of brick have been 
raised, with staircases leading to various sets of apartments, some- 
thing similar to the dwellings erected in Streatham-street for the 
industrial classes by the society presided over by the Earl of Shaftes- 
bury. Although the Black Bull Inn Chambers have not been 
finished, all are let to respectable tenants at the rate of 5s. per week 
for two rooms, and a proportionately larger sum for three apartments. 
We are told that this place, on which had formerly been stables of 
but little value, now returns upwards of £10 a week—more than 
£500 a year—a sum sufficient to give a very good profit on the 
capital expended. This is a private speculation, and ought to be an 
encouragement for others to give a careful eye with a view towards 
improvement to the hundreds of places which, even in the City, are 
at present waste and unprofitable.— Builder. 


Tue Gunsoats AND Mortar VEsSsELS.—It appears that two 
more mortar vessels, built for the Admiralty towards the close of 
the Russian war, have proved, on examination, as rotten as those 
first inspected. Two mortar vessels have been broken up, and 
scarcely a timber can be discovered in them which does not contain 
a liberal supply of “ sap,” some of it being so rotten that it can be 
picked to pieces with the fingers. The shipwrights employed in 
breaking them up state that the timbers seem to have been thrown 
together. In the House of Commons, on Friday, Lord C. Paget 
stated, in reply to questions, that a certain number of gunboats had 
been found more or less damaged ; when they were built in an emer- 
gency for the Russian war the contractors stated that they had not 
d timber, and that was so far to be excused; but with regard 





“open line,” immediately the train has passed the attendant re- 
turns the lever l: from 7!!! to the extreme point of the segment ml, 
by which movement the eccentric pulley i changes its position, and 
when the said lever is brought back to J this pulley acts on the 
controlling post for returning it to the signal of “ open line.” 
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Insreap of employing toothed wheels or gearing for turning the 
shaft which impels the cutter, the present patentees, Thomas and 
James Knowles, of Manchester, and Arthur Rigg, of Chester, give 


it the required motion by means of one or more worms and worm- 
wheels, the worms being driven by the moving power in any con- 
| venient manner, and turning the aforesaid shaft which impels the 














to the bolts, that was so great a fraud that the Admiralty were 
determined to take further steps in the matter. Twenty-three boats 
had been repaired, six were in hand, sixteen remained to be ex- 
amined, and forty in the steam reserve and afloat; these last had 
shown no sigtfs of decay. The mortar-boats which had been 
examined were found extremely decayed. Eleven of the Govern- 
ment boats had also had to be repaired. The Admiralty had now an 
inspector at ae yard where vessels for the navy were building by 
contract. The dmiralty were taking legal opinions as to what 
steps could be adopted to prosecute the contractors. Sir C. Napier 
said that the names of the contractors who used defective shot-bolts 
in the gunboats should be given, and asked who were the inspectors 
who allowed such defects to exist. Why had not the remaining 
gunboats been examined, and their actual state ascertained? There 
ought to be a searching inquiry into the matter. In the sailing 
ships which were being converted into screws unseasoned timber 
was being used. Mr. Whitbread said that the Admiralty had no 
desire to screen any person.connected with these vessels, but, looking 
to the peculiar position in which the Admiralty was placed with 
regard to their right to take legal proceedings, he hoped that that 
point would be allowed to be decided before a committee was moved 
for. As to the names of the contractors, it was in the power of any 
member to move for them. There was no truth in the statement 
that unseasoned timber was being used in the conversion of ships. 


A New American Dopce.—A curious instance of sharpness, 
distinguished by a transatlantic element, has been furnished in the 
history of a recent railway company, called the Buenos Ayres and 
San Fernando—a London undertaking, in which some citizens of the 
United States have taken a very prominent part. It was intro- 
duced several weeks back, and, as it enjoys a guarantee from the 
Buenos Ayres Government for only twenty years, most persons 
would have expected that the attempt to float it would, so far as the 
general public were concerned, end in failure. Before the allot- 
ment, however, the shares, which are of £10 each, went toa small 
premium. A number of speculative dealers in the Stock Exchange, 
assuming, perhaps, that this premium was caused merely by pur- 
chases on the part of the persons interested, sold largely. They trusted, 
it may be supposed, to the prospect of getting an allotment upon 
application for any quantity they might desire, and also that they 
would have opportunities of buying from such of the public as might 
have subscribed without a view to a permanent investment. But they 
have been terribly deceived. As the required capital was but 
£150,000, it was easy for the concoctors and their friends to arrange 
to retain nearly the whole. The result has been, not only that the 
speculative sellers were unable to get shares upon. application, but 
that there have been few subsequently offered in the market. They 
are unable, therefore, to complete their contracts, and the parties in 
the concern refuse to help them out of their difficulty except upon 
the most onerous terms. For the shares, with but £2 10s. paid, the 
holders demand £6 10s., and perhaps even at that rate only a few 
could be obtained. Some of the unfortunate persons are glad at 
each fortnightly settlement to tide over the matter for a further 
short period by paying heavy sums for a temporary loan of the 
shares, but apparently they will sooner or later have to sub- 
mit to the fate that has been contrived for them. If they 
could manage, without the ruinous sacrifices now exacted, to defer 
the settlement indefinitely, they might hope ultimately for a com- 
plete escape; since, if the construction of the line were actively 
secuted, and the parties who have absorbed the shares were ogee 
to meet rapid and heavy calls, it is quite probable the tenacity o 
their grasp would soon be relaxed. But, judging from the adroit- 
ness hitherto exhibited, relief in that way is hardly to be looked for. 
Submission, therefore, seems inevitable. Gentlemen who sell ar- 
ticles without fully ascertaining that they have the means of com- 

leting their contracts, cannot strongly complain if they find they 

ave fallen into sharp hands, and have become victims from their 
own want of caution. On the other hand, not only the dealers - 
the Stock Exchange, but the public at large, will doubtless for the 
future scrutinise with considerable curiosity any new concerns that 
may be brought out under auspices in the slightest degree — 
with those by whom, in the present case, such extreme clevern 


has been developed. 
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TO CORRESPONDENTS 


*,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 


C. T.—By writing to Mr. Richards, you will doubtless obtain the information 
u require. 

AN InquirEr.—J/ you are already a good workman, draughtsman and calcu- 
lator, our advice be to accept the appointment, and not to think of 
becoming a “‘ junior dra nm,” of which there are already too many. 

Youne Enerweer.—Apply to the secretary, Mr. W. P. Marshall, of Newhall. 
street, Birmingham. 





BENTALL’S SCREW PRESSES. 

(To the Editor of The Engineer.) 5 
S1ax,—In Tae Exoinegr of May Lith, p. 300, I see a description of Bentall's 
screw presses, patented September 29th, 1859. I saw a copying press upon 
t'.esame principle in use in the year 1852 at the office of Mr. Richard Howson, 
engineer, then of Manchester. I understood that he was the inventor, but 
l am not quite certain on this point. P.J.L. 

Manchester, May 12th, 1860. 


(To the Editor of The Bngineer.) 

Sir,—If Mr. Bentall, who has patented a screw press, as shown in p. 300 of 
your last publication, will refer to p. 161, vol. iii, Practical Mechanic's 
Journal, published October, 1850, he will find the exact principle which he 
has now re-patented, with a full and lucid description. This needs no further 
comment, and will again show the necessity of patent officers being ap- 
pointed to investigate articles intended to be patented A. B., Ex. 

May 13th, 1860. 








(To the Editor of The Engineer.) 

Six,—In your impression of last Friday I notice a very remarkable instance 
of the re-protection of inventions, Mr. Bentall’s screw press, described and 
illustrated therein, being all but an exact counterpart of a “‘ differential 
screw press” registered nearly ten years ago for Messrs. R. and W. Howson, 
late of Manchester, and fully described and illustrated in the Practical 
Mechanics’ Journal, vol. iii. p. 161! A sketch in the work above referred 
to, and published in 1851, at once establishes the identity of the two ideas. 

1 take the description as I find it: —*‘ In the cross-bar A is [fitted a 
screwed-nut B, worked by the double-lever handle C ; and through this nut, 
the solid screw D worked by the upper lever E, is — The peculiarity of 
this press is described as consisting in the ‘* combination of two screws the 
threads of which are different in pitch.” 

These facts need no further comment, and are at your service, should you 
think them worth insertion in your next. E. P. A, 

33, Upper Park-street, Barnsbury, May 14th, 1860. 


MEETINGS NEXT WEEK. 

InstiTuTION or Civin Encinrgrs, Tuesday, May 22nd, at 8 p.m.—“‘Or 
Breakwaters.” Part L1., by Mr. M. Scott, M. Inst. C.E.; and ‘On the 
Methods of Computing the Strains and Deflections of Continuous Beams, 
under Various Conditions of Load, &c.,” by Mr. J. M. Heppel, M. Inst. C.E. 

Tux Annual Conversazione, given by the President of the Institution of 
Civil Engineers, will this year take place on Tuesday, the 5th of June, instead 
of the 29th inst., as at one time intended. Mr. G. P. Bidder occupies the 
office of president. 








Advertisements cannot be guaranteed insertion unless delivered before eight 0’ k 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the same rate for the space they fill. Ali single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD LUxTON; all other letters and 
—- to be addressed to the Editor of THR ENGINEER, 163, Strand, 
W. ¢. he 
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THE EMBANKMENT OF THE THAMES, 


Has it ever been settled whether the Thames is really a 
river? It is true that, at Gravesend, it is wider than the 
Danube at Galatz, the Nile at Rosetta, or the Mississippi 
at New Orleans. Yet, at Teddington Lock, there is not 
always enough water coming over for a respectable shower- 
bath. Asa tidal pool Father Thames may have claims 
upon our veneration, but as a fluvial fact the metropolitan 
river is a small affair indeed. It is, speaking hydro- 
graphically, the fifth in a kingdom in which large rivers 
are conspicuous from their absence,—the Tay, discharging 
some 275,000 cubic feet of water per minute, being our best 
example in this line. The Thames, up which the tidal 
wave of the German Ocean travels at a ten-knot rate, is 
certainly influential in purifying the metropolitan atmo- 
sphere ; excepting when only, from excess of sewage, it is 
equally influential in vitiating, if not in poisoning it. And 
it is altogether probable that, however bad the condition of 
the Thames in the heated days of August, the metropolis 
would be much worse off without it. In this regard, the 
Thames is not a ditch, to be choked up, or covered over, 
or drained away. It is not necessary, however, for all the 
good the river may do us, that its width at Hungerford be 
greater than that at London Bridge. If a breadth of 300 
ards be enough to accommodate the commerce of the port of 
ndon, 300 yards ought also to be ample for all purposes of 
metropolitan ventilation, so far as an unrestricted tidal flow 
can affect it. Parallel with that axis of the capital 
upon which its heaviest traffic is compressed, the banks 
of the Thames furnish as much available space for 
new thoroughfares as would be equal to the Strand, 
Oxford-street, and the New Road combined in one. We 
might, without robbing ourselves, filch from our turgid 
river the room for quays as magnificent as those of Paris, 
or as serviceable as those of the Broomielaw at Glasgow. 
How iong, if, instead of a river, the Thames were but a 
vacant strip ef open ground, would it be left uninclosed and 
unimproved? Westminster and Lambeth, the City and 
Southwark, would be as one, giant blocks of warehouses or 
aspiring ranges of shops filling up all the space by which 
they are now separated. For metropolitan purposes we 
may have acres of ground, if we did but choose to fill it in, 
on either side of the river. Surely the traffic of the 
wharfingers above bridge need not be affected by the 
change, unless, indeed, which is probable, their business 
would be improved. Sir J. Paxton, who moved the other 
evening, in the House of Commons, for a select committee 
upon the whole subject of the embankment of the Thames— 
a motion which, it is some satisfaction to know, was 
agreed to— could not, however, take a hopeful view of 
the probabilities of any useful action. Previous com- 
mittees on the same subject had ended in blue-books. 
“Some years ago,” said Sir Joseph, “a great scheme for 
improving the entire communication of London was brought 
forward, which would have remunerated the parties who 
proposed it. The matter was submitted to a committee 





upstairs, but it ended in a blue-book. The embankment of 
the Thames would give great relief to those who wished 
to pass from the West End to the City. It was not a new 
question. In the year 1824, Sir F. Trench proposed a plan 
for embanking the Thames in front of teenie, ens. 
Aselect committee sat, but nothing came of it. In 1842 a 
royal commission was appointed, which was presided over 
by Lord Lincoln, now Duke of Newcastle. They exa- 
mined into the thoroughfares of London and the embank- 
ment of the Thames. They planned out ten miles of new 
streets; but, with the exception of Cannon-street and a few 
small improvements, nothing came of that commission. 
The bill was not discussed till the following spring, and ,the 
matter again dropped. The year 1845 was remarkable for 
the number of railways that were then projected in all parts 
of the kingdom; and this subject was not taken up till 
1854, when a committee of that House inquired into the 
best mode of opening the metropolitan bridges to the 
public. ‘That investigation only ended in the prodaction 
of a blue-book, as did also another inquiry instituted in 
the year following. In 1855 the Metropolitan Board of 
Works was established, but it had not yet done anything 
with regard to the great arterial thoroughfares of London. 
That board was, however, now carrying out a general 
system of drainage, and had in hand the construction of 
high-level, mid-level, and low-level sewers. If those plans 
were executed there would be no open communication 
between the West End and the City for the space of two 
years; and the carrying away of materials from the 
tunnels for conveying the sewage would create a serious 
nuisance in the principal thoroughfares. The scheme of 
Mr. Bazalgette for taking the low-level sewer along the 
bank of the Thames was concurred in by the late Mr. 
Stephenson ; but, owing to the difficulties it encountered, 
it was afterwards determined to take it along the Strand, 
It was the more important, therefore, that the subject of 
the embankment of the Thames should now be taken into 
eonsideration.” 

There is now a prospect that the Thames will be nearly 
roofed over with bridges. Within three years Chelsea 
Bridge has been thrown open and Westminster Bridge 
rebuilt, and now a great railway bridge is approaching 
completion at Pimlico, whilst two others, those of the 
Charing-cross and the London, Chatham, and Dover lines, 
are about to be thrown over the river at Hungerford and 
at Blackfriars. ony if this encroachment may be per- 
mitted, a different and not less useful kind ought to obtain 
equal encouragement. It is to be hoped, for the best 
interests of the metropolis, that the committee appointed 
to consider the embankment of the Thames will report 
practicable and acceptable means by which this great im- 
provement may be speedily secured. 


ECONOMY IN MARINE ENGINES, 


WE have lately remarked on the contract system as carried 
out by the Government in allotting the steam engines re- 
quired for the Royal Navy. We now intend to make a 
few observations on the further question of the economy 
in working them. 

It would appear that no great amount of saving in the 
use of coal in the Royal Navy has been made of late years, 
nor does it seem to be, or have been, deemed a desideratum, 
judging from the little attention given to the various plans 
by which a great and considerable amount of public money 
might easily be saved. 

aod of these plans may be more costly than others— 
more liable to get out of order—more difficult to repair, 
&e. &e., or all or any of the well-worn and well- 
known causes of objection which are so frequently—in fact, 
we may say always—urged against the various improve- 
ments producing change in our old and time-honoured 
notions. 

We can remember, for instance, when it was considered 
a sure sign of good stokers and engineers if steam was 
always blowing off at the valves, and the funnel vomiting 
forth huge volumes of “reek,” black as Erebus, poisoning 
the atmosphere, and leaving a huge track of cloud for 
miles behind. If we were to take this as a test of the men 
being always at their work, i.e., “ poking and stoking,” 

here could ‘ little doubt but they were so. 

It was once considered a sure sign of a oy being a good 
sailer, if she pushed along in front of her a huge mountain 
of water, foaming and surging like the sea in hurricane. 
This was called “ carrying a bone in her teeth ;” and most 
truly it was a bone, with “ very little meat on it,” as far as 
the profit of the owner went, and considering his pocket 
instead of his stomach. 

Our engineers and stokers now, however, under the pre- 
sent system, and assisted by a little of that valuable, though 
rather scarce commodity, common sense, are beginning to 
find that huge volumes of smoke pouring from the funnel, 
and clouds of steam flying from the valves, mean coal ; 
and that the abuse of both in such a manner is not so sa- 
tisfactory as the proper use of them—one in the furnaces, 
to make steam ; at the other in the cylinders, to propel 
the ship. 

Some twenty-five or thirty years since, a young, and then 
comparatively anknown gentleman, by the use of a little 
of that before-mentioned commodity, common sense, carried 
out practically by the aid of numerous and long-continued 
experiments, proved that the “ bone in the teeth” was all 
wrong, and that in fact our ships had been steaming and 
sailing “ wrong end first.” This for a long time was not 
believed; but our far-seeing cousins on the other side of 
the Atlantic soon found out the truth of his researches, 
and the advantages arising from their practical application, 
by adopting the principle of construction he advocated ; and 
in no case has its success and truth been more fully proved 
than in the celebrated yacht America, which “ took the 
shine” out of our most famous clippers which were built 
on the old plan; and it is worthy of remark, that the 
only vessel at all able to compete with her was a small 
vessel half her size, constructed on the same plan, by the 
originator of it ; and it is now evident that, from the adop- 
tion of this principle, our steamers have risen in d from 
He 3 12, 16, 18, and are now expected to do 20 miles an 
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We find that equal progress has been made in the con- 
struction of engines and boilers, and that results are being 
daily and regularly attained in the working of such engines 
in the merchant service, as show that the same, ng in 
some cases, a greater amount of work, can be done by the 
use of half the quantity of coal, For instance, we find 
ships of 1,600 tons displacement, with engines giving a 
power of 1,000 indicated horses, making regular voyuges of 
over 3,000 miles, at a speed of 10 knots to 11 knots, with 
the consumption of 300 tons of coals; and that the regular 
working of these vessels is accomplished with the combus- 
tion of 3 lb. of coal per indicated horse power per hour. 

It has been stated that the engines supplied during the 
last few years to her Majesty’s ships are generally superior 
to those supplied to the merchant service, with the exception 
of such as have been made by the same engineers, We 
certainly do not agree with the correctness of this, at least, 
if we are to judge from the frequent recurrence of “ to have 
defects in engine department made good” which are to be 
found in the “naval intelligence” of the public prints, 
We know that these also are continually required in the 
merchant service ; but, speaking comparatively with regard 
to the number of ships in use in the two services, it does 
appear that the opposite is the fact in regard to their 
superiority in durability, whilst in point of their supe- 
riority in economical working, when contrasted with con- 
sumption of coal and work done,there seems to be even 
less than in the former case. 

It is also stated that the Government have not been put 
to any great expense in testing their merits, This can be 
easily believed ; and there are few things less enviable than 
the position of an inventor, when trying to get the Govern- 
ment to test even a well-tried and simple plan, much less 
adopt it; and as to assisting him in carrying it out, why 
such a thing was never heard of. It isa curious fact that 
money, patronage, and encouragement can always be found, 
both by Government and individuals, for the prosecution 
and carrying out of numerous useless and futile plans ; for 
instance, we may take the late job at the Serpentine as one 
example, and the celebrated atmospheric railway system as 
another; but where facts are opposed to prejudice, 
especially when antiquated, then comes the “tug of war.” 
Hic labor hoc opus est. 

We cannot help feeling that some good and satisfactor 
reason should be i why from ten to twenty thousan 
pounds of the public money should be so utterly thrown 
away in a plan which, even if it could possibly have been 
successful, would have benefited so few, and given so small 
a profitable return on the outlay, and none can be found 
to give these plans, already so successful in the merchant 
service, an “introduction”—we need not now say trial— 
into her Majesty’s navy. Is there, we would ask, any- 
thing different in the coal used in the navy ? are the en- 
gineers less educated? Are the engines required to per- 
form a different duty ? Or be constructed on any other than 
the economical principles which recommend them? it 
would almost seem such were the fact, and that the causes 
which led to such engines being appreciated and adopted 
by mercantile shipowners are not understood or valued by 
the Government. 

One of the greatest oeneainane a steamship of war can 
possess is, that of being able to keep at sea, or under steam, 
for as long a time as possible. This is worth accomplish- 
ing at any cost, and has oy been considered a great desi- 
deratum by all naval men; but now that we see the means 
of obtaining greater results than were ever anticipated, 
even to doing the same work with one-half of the coal 
ordinarily used, yet we do not find that there is any appa- 
rent inclination on the part of the Government to avail 
themselves of these great and important advantages, as 
well as the enormous saving in our annual outlay for coal. 

We find that on the other side of the Channel the 
Emperor is engaged in testing the merits of an invention 
by means of which an immense annual saving in the ex- 
penditure for coal will accrue to that Government, if the 
experiment is successful; and there can be no doubt that 
the expenditure of a few thousands of pounds in practi- 
cally testing the merits of an invention, if there be any 
reasonable appearance of its success, is better than pooh- 

hing it, and allowing prejudice to prevent a plan 

aving fair play. It seems that in this they “ manage these 

things better in France,” especially as it is rumoured that 
this very plan was refused here. 


COTTON SUPPLY, 


WE are very glad to see that the Cotton Supply Associa. 
tion, whose annual meeting has just been held in Man. 
chester, is rapidly growing, and is already exerting an 
important influence on the supply of raw cotton. The 
great principle on which the association is based, that it is 
not prudent for a branch of industry so enormously im- 
portant to us nationally as our cotton manufacture, to de- 
pend for the supply of its raw material on one country, is 
so obviously sound and right, that every one who cares for 
the interests or prosperity of Britain must be interested in 
the success of this Association. It is no expression of dis- 
trust in America, or it would not receive or deserve this 
general sanction, On the contrary, the movement has 
been already of signal service to the States, having stimu- 
lated their production, and stirred them to new and more 
vigorous exertion in their attempts to supply the English 
market. Yet the fact remains, that there has been a 
difference of more than 50 per cent. in the produc- 
tion of the States in two succeeding years—a thing that 
might again occur in spite of any exertion on the part of 
the planters, through the inevitable influences of climate 
and seasons. And though cotton has, during the last year, 
been plentiful and cheap, the danger of a short supply is 
by no means effectually lessened, and the consequent risk 
to our industry by no means as yet removed. 

The Cotton Supply Association has, during the year, 
spent £7,000 in promoting its objects, and has been in com- 
munication with every part of the world likely to afford 
cotton. 

Cotton gins, cotton presses, and other machinery, have 
been shipped to Cyprus, Larnaca, Cavalla, Larissa, 

Alexandria, and Morocco; to Sierra Leone, Liberia, Cape 
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Coast Castle, Accra, Cameroons, Bulama, and the Bijonga 
Islands, Lagos, Abbeokuta, and Benin ; to the Governor of 
Cape Colony, and Natal ; to Peru, Maracaibo, and Ecuador ; 
to Sonsonate, Trinidad, Demerara, and Honduras; to the 
Governor-General of New South Wales and Port Curtis ; to 
the Feejee Islands; to Batavia and Arracan; to Bombay, 
Calcutta, Madras, Ahmedabad, Chynepore, and Lucknow, 
in India; in all 254 cotton gins, besides cotton presses, and 
driving machinery. Cotton seed, varying in quantities 
from a few pounds to five tons, have been shipped to 
Athens, Volo, Latakia, and Alexandria; to Madeira, 
Lagos, and Abbeokuta, Benin, and the Cameroons; to 
Cape Colony, Ecuador, Tobago, Jamaica, Trinidad, San 
Sdveken, San Miguel, and Sydney (New South Wales) ; 
to Bombay, Calcutta, Madras, and to Batavia, besides 
various other places; in all, 591 barrels of seed and 
numerous smaller parcels. This seed is sufficient for the 
sowing of many thousands of acres; and the association 
has information that new places enough have commenced 
the growth of cotton already materially to affect the supply. 
As the increased supply obtained through the agency of 
the body, during the three years of its existence, from new 
sources, is already more than the whole produce of the 
United States during the first seven years of its cotton cul- 
tivation, this fact is crediblefenough. When it is borne in 
mind that cotton is not indigenous to the cotton-growing 
States of America, and that it is there acted culti- 
vated by slave labour only, it seems to amount toa moral 
certainty that the wise promotion of cotton-growing in the 
countries where cotton is indigenous—as the South Sea 
Islands, Africa, India, and Australia—and by means of 
native free labour, which is known to be abundant and 
cheap in the first three of these places—must result in 
vastly increased supplies. In India, the supply is alleged 
to exist, but not to be reached for want of internal commu- 
nications. Cotton, it is said, is there abandoned to rot on 
the roads, when it has been dragged along at the rate of 
two miles a day, and at last can be dragged no longer. A 
production double that of the United States is stated there 
already to exist, which the improved navigation of the 
Godavery would at once largely lay open to English 
markets, A resident of the African coast alleges, too, that 
in five years a proper encouragement of African production 
would bring as much cotton thence as America now yields. 
The Governor of Queensland, Australia, reports the exist- 
ence of a district there as large as France, where cotton 
may be produced in any quantity, though there labour is 
not at present to be had. In Feejee there is a population 
of from 200,000 to 300,000, anxious to become subjects of 
Britain, and ready to cultivate cotton for her markets. 

The association has collected facts enough to prove the 
field of cotton supply illimitable, and has taken the initia- 
tive towards bringing them into bearing, or towards pre- 
paring their already produced cotton for the British 
market by opening up means of communication. 

From the altered tone of the present year’s proceedings, 
it is evident that the manufacturers generally are awaking 
to the importance of the association’s labours, and are 
coming to its support. It would be madness indeed if 
they did not, as their interests are directly involved, and 
the association is most directly promoting the stability and 
permanent prosperity of their trade. 

The association has, however, claims beyond the imme- 
diate circle of those directly interested, and deserves well 
of all who care to see England prosperous, and her labour- 
ing millions busy and content. It is doing a national work, 
and deserves national support. 


LITERATURE, 


Memoir of the Life of Ary Scheffer. 
John Murray, 
THE maturer works-of Scheffer must, to some extent, be 
familiar to every lover of art in England. The sublime 
and severe beauty of his figures, and the perfection of ex- 
pression and refinement which enabled him to make colour 
a comparatively subordinate consideration, and to concen- 
trate all his force on the higher aims of his art, render him 
at once the most cnaeneaille of artists, and separate him 
by a broad line from his contemporaries. With none of 
the tricky conventionalities that from the time of the olp 
masters have surrounded sacred art, he approached perhaps 
nearer to the expression of the Divine a any one. His 
subjective conceptions seem to repudiate all adventitious 
aids, and to choose the simplest vehicle as a natural neces- 
“i and from no striving after monkish severity. 
he great painter’s story has fallen into able and sym- 
pathetic hands, and Mrs, Grote has produced a short but 
most able and interesting memoir, 

The son of a German artist, Scheffer seems to have ia- 

herited his predilections for his father’s profession. To 
these predilections were superadded a genius largely in- 
spired by his mother, who was a woman of extraordinary 
endowment, decision, and devotion to her sons. Ary was 
born at Dordrecht, early lost his father, was taken by his 
mother to Paris for his artistic education, and became a 
pupil of Guerin, the most popular teacher of the time, Like 
most men of genius similarly circumstanced, he only learnt 
here how to teach himself. This he accomplished with the 
rapidity of true genius, and soon took rank with the fore- 
most of his profession. He became the instructor of the 
royal family—a thing he well knew how to do without 
loss of self-respect or independence. 
'- During one of the lessons which, at a later stage, Scheffer was 
giving to the children of the royal family, one of the brothers forgot 
the respect due to the master, and used some unbecoming expressions 
towards him. Scheffer banished the ling Prince from the 
lesson. The Queen interposing to obtain a remission of this penalty, 
Schetfer resigned his appointment. The brothers and sisters were so 
grieved and discomposed by the loss of their master, that they 
begged and entreated him to resume his position; yet he was in- 
exorable, until the King adding his own earnest endeavours, 
Schetler was induced to give way, and he presided anew over their 
artistic studies. But he made it a condition that the mutinous 
poe a never more join in the lesson, and he was accordingly 
exciu 


Scheffer was “a citizen” as well as an artist, and took 
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an active a in the existing political movements in 
France. e not only fought unceasingly through the 
“three glorious days,” but was a principal agent in 
bringing about the result which followed. Mrs. Grote 
thus tells the exciting story :— 

On the morrow of the third and decisive day of July—that is to 
say, on the 30th—Scheffer, fairly tired out with the efforts of the three 

revious days, was in his own house in the Rue Chaptal (the same 
in which he continued to reside until his death), when he was sur- 
prised by the entrance of Monsieur Thiers. “Eh, bien! Scheffer, 
me voici! j’ai besoin de vous: j'ai tout fait.” ‘Comment ‘ tout 
fait?” calmly inquired Scheffer. ‘Well, I mean that I have been 
to the Hotel A Ville, seen the members of the vo Committee, 
seen the ‘chefs de partis’ at Lafitte’s, and, in short, I am the bearer 
of a communication to the Duke of Orleans, which you must assist 
me in conveying to Neuilly.” “‘Tiens,” replied Scheffer; ‘‘so you 
mean that I am to go with you as a kind of commissioner from the 
leaders of the party?” af do,” rejoined Thiers, “and for this 
reason, among others, that you are known to keep good horses in 
your stable; for, look you, we can go in no other way than by riding 
on horseback.” “ That is certain,” quoth Scheffer; ‘‘ the barricades 
would render the pas of a carriage impossible.” ‘‘ But stay,” 
said Thiers; “ how shall I manage about my montire? I shall 
never be able to sit on one of your great beasts.” Thereupon Scheffer 
hastened to the stables of young Ney (son of the Marshal), with 
whom he was on intimate terms, and, borrowing a small nimble nag 
for his friend, they started on their important errand. 

The barricades presented, in truth, some obstacles to their progress, 
but Scheffer, being a practised horseman, leaped his horse over 
them. M. Thiers could not manage matters quite so actively. The 
mob, however, good-naturedly helped him to scramble through, 
lifting him, almost bodily, over the piles of stones, &c., horse and all 
laughing heartily at “le petit commis” for his bad horsemanship. 
As i. Thiers rode in white stockings and shoes, and wore spectacles, 
I suspect that his personal appearance did afford some scope for the 
light-hearted jokes of “le peuple” on that morning. 

When, at —— the two gentlemen found themselves fairly out- 
side the wall of Paris, a number of men of the lower class crowded 
about them. “Oi allez-vous donc, Messieurs?” ‘Cela ne vous 
regarde pas.” ‘Eh bien! Then we shall send some of our fellows 
with you, to see where you go.” A couple of “ blouses” accordingly 
—a them, each mounted on horseback, and armed. The 
party had not trotted far on the road before Thiers said, in a quiet 
tone of voice to his companion, * Ecoutez, mon cher! you are a 
ee rider, whilst J may very easily get a tumble before I reach 
Neuilly; and if this should happen, my hat will inevitably roll off, 
and the manddt which, before we set off, I put therein for safety 
may be discovered, and then I shall get into trouble. I beg you 
will take charge of it.” Scheffer took the paper, and placed it in 
his breast pocket. It was a sort of blanc seing, to which the names 
of Lafayette, Latitte, Marshals Lobeau and Gerard, and one or two 
other leading men, were appended. ‘The Duke, it was expected, 
would, on looking at the paper, frame some sort of “declaration” in 
reply to the missive. 

At the bridge of Neuilly, Scheffer wanted sadly to get rid of his 
neighbours in the * blouse.” Pretending to desery some of the 
King’s troops at a distance, he cried out, “Ah! here come our 
friends, I see. It is the Royal Guard!” Whereupon the two atten- 
dants judged it prudent to wish them ‘Good morning!” and to 
turn their horses’ heads the other way. The two envoys quickly 
arrived at the chiteau de Neuilly. . Scheffer (from whose lips I 
learned what has been related above) gave me no details of what 
passed within its walls, except to mention one circumstance, viz., 
that Madame Adelaide, addressing her brother, had said, “ Sire! 
conduissez-vous en Roi!” 

_Scheffer’s political aspirations were doomed to complete 
disappointment ; and it was only after disappointment had 
driven him to his art as a solace for his mortification that 
he developed that highest and final stage of his power 
wherein the subjective shines out with such force and 
beauty, and to which we have referred in our opening re- 
marks. The “Saintes Femmes” was the opening of this 
new career in the artist’s history and deangh. 


‘“* Les Saintes Femmes ” (which by some is looked upon as Schef- 
fer’s masterpiece) became the property of the Duchess of Orleans, a 
—_ well qualified to judge and appreciate its merits. Few of the 
author’s works on Scriptural subjects have met with more extensive 
admiration than this picture, which may be said to approximate to 
the highest type of pictorial art, whether we pn. its purity 
of design, the harmony of the sober colouring, or the almost celestial 
expression of the two rapt female heads. 


_ Scheffer never lost his self-assertion, though he continued 
his intimacy with the royal family, as the following anec- 
dote will show :— 


The King had entreated him to compose a design for a monument, 
wherewith to adorn the little edifice erected on the spot where his 
lamented son, the late Duke of Orleans, met his death. Scheffer 
willingly set to work, and after a time brought his drawing to show 
his Majesty. Having attentively studied it, the king said, “It is 
just the thing, and quite meets my wishes: Pradier shall execute 
this.” “Pardon, Sire,” replied Scheffer, “ but Pradier is not equal 
to the task.” “And pray, why not?” “ Because, your Majesty, 
Pradier has made too many ‘shop articles’ of late years.” A: 
well, that is no matter; Pradier shall do it all the same.” ‘“ Pardon, 
Sire, but I say Pradier will not do it.” ‘“ How, not doit! And what 
if I order him?” “That will make no difference. The wishes of 
the artist will carry more weight with him than any command—even 
that of a monarch.” The king now became irritated at this quiet, 
yet firm resistance to his will, and, losing his temper, he began to 
use somewhat strong language, and Scheffer quitted his presence. 

On the next morning, while at work at his easel, he was informed 
that an ‘ officier d’ordonnance du Roi’ wished to see him. “Oh, ho!” 
said Scheffer to himself, “I think I know what this means.” And 
the officer proved to be, as Scheffer supposed he was, the bearer of 
most apologetic messages, on behalf of his Majesty, for his vehement 
behaviour on the previous evening. Other interviews ensued between 
the king and his artist friend, wherein the former strove to bring 
Scheffer over to his own wishes, and to prevail on him to accord his 
sanction to the plan of employing M. Pradier. But nothing would 
avail. Scheffer inflexibly withheld it. 

Our space will not allow us further to dwell on Mrs. 
Grote’s excellent memoir of this high-souled man and 
gifted artist. 


Ure's Dictionary of Arts, Manufactures, and Mines. New 
Edition, chiefly re-written and greatly enlarged. Edited by 
Robert Hunt, F.R.S., F.S.S., &c. Longman and Co. 

Tuis standard book, in its greatly improved form, has 

now reached the seventh part. The array of talent which 

the list of contributors to the present edition displays is 

a guarantee that the book is made all that such a book can 

be expected to be. In looking through some of the articles 

of this number we observe a few errors and omissions, but 
perhaps only to an extent showing the general care and 
accuracy the book displays. In the article on Files, a list 


is given of the machines invented for file-cutting, down to 
that invented by Sir John Robison, and afterwards im- 
proved by Messrs. Johnson, Cammell, and Co. ; but we see 
no mention of the recently invented French machine which 
is now working successfully, and is by some believed to be 





likely, before long, largely to supersede hand-labour alto- 





gether in file-cutting. In the article on Fire-arms there is 
no mention of revolvers, and breech-loaders are but hinted 
at, whilst Mr. Whitworth’s experiments and their impor- 
tant results are not mentioned. It seems a pity that the 
article gets no further than Enfield. In the article on 
French Polish, it would have saved many an amateur 
from disappointment, to have stated that it is neces- 
sary to use a little linseed oil in the application of 
the polish. In the article on Galvanised Iron, there 
is no mention of the general complaint against the 
process, that it destroys the fibre of the iron, or 
makes it “rotten,” and that the great desideratum of 
galvanisers is the discovery of means to avoid this. The 
thing has been done, and the publication of the method 
would be a great boon to all who produce or use galvanised 
iron, -As to the durability of iron thus covered with zinc, 
the article is a little at fault. Experience has shown that, 
in the neighbourhood of large towns, and especially of 
manufacturing towns, where the atmosphere is most 
vitiated, galvanising is soon destroyed; whereas in places 
having an unpolluted atmosphere it preserves iron from 
oxidation for a very long period. Indeed, it is well known 
that zinc in the mass will not wear long in large towns, as 
any one can tell who has tried zine spouting under such 
circumstances. After all, absolute accuracy and fulness in 
minute points are, perhaps, scarcely to be expected; and 
we would not be understood as saying anything in dis- 
paragement of a book so excellent as to be indispensable to 
7 one intelligently employed in Arts, Manufactures, or 
Mines. 





American Securities. Practical Hints on the Tes's of Stability 
and Profit ; for the Guidance and Warning of British In- 
ventors. By an Anglo-American. Second Edition, revised. 

TuIs pamphlet, by its fairness and novelty of information, 
attracted a good deal of attention on its first issue. The 
subject is confessedly one of great interest and considerable 
hazard. Whilst some who justly had credit for large 
commercial knowledge and great sagacity have suffered 
heavy losses by investment in American securities, in the 
case of others who have a keen appreciation of what is 
safe as well as profitable, they have superseded al! other 
securities for purposes of investment. Any information, 
then, especially if fair and new, is worthy of, and must 
receive large attention. 





IMPROVEMENT OF Lonpon.—The treatment of the metropolis by 
the representatives of the provinces, upon all occasions when any 
proposal is on foot to improve or beautify London, is always re- 
minding us of the parable of the belly and the members. Were 
the fable re-written for adaptation to this particular use, the mutiny 
ought to be one against the head, or the capital. It broke out again 
a few nights ago on Sir Joseph Paxton’s motion relating to the 
embankment of the Thames. “ What's the capital to me?” cries a 
little finger, personified by Mr. Deedes, member for East Kent. Let 
London take care of itself, harks in the member for Stirlingshire, 
“the great toe of this most wise rebellion,’ who, however, as 
Mr. John Locke told him, with the bluntness of old Menenius, 
““was a warm advocate of national grants in aid of the Scotch 
pickled herring trade.” Of the claims of that interesting trade to 
be considered as an imperial concern we know nothing, but we 
must repeat that, next to the army and navy, there are no con- 
cerns more truly and properly imperial than the beauty and 
health of the metropolis. A single fact stated by Sir Joseph Paxton 
is enough to show the monstrous injustice with which London is used 
by the country at large. No fewer than 30,000,000 of people passed 
in and out of the capital last year by the various railway termini, 
and yet we are told that London is no more to the kingdom than 
Canterbury or Stirling, or the state of the Thames a question of 
greater national interest than that of a trout stream in Wales or 
Scotland. Of these 30,000,000, it is, of course, impossible to say how 
many come to town for affairs, how many for pleasure, how many 
for both combined; but, no matter what the motives and occasions 
are, they are all concerned in finding a healthy town to receive 
them, free and open streets to move in, and, in brief, the greatest 
practicable amount of metropolitan accommodation and attraction. 
People who come to London for pleasure protract their sojourn as 
long as they can, and in proportion to its length are concerned in 
the healthfulness of their temporary residence. ‘The man of business 
stays as short time as possible, and the shorter his stay the more he 
is interested in one thing meno the improvement of the 
thoroughfares. Multitudes come up to London with not much more 
time at their disposal than it takes under circumstances of frequent 
occurrence to travel from Cockspur-street to the Bank of England. 
It is monstrous to assert that the state of the London streets—to con- 
fine the argument for the moment to that one point—is the concern of 
Londoners alone. The truth of the assertion would soon be tested if the 
Londoners could afford to wait for the general co-operation they 
are justly entitled to. Let us suppose no steps taken to prevent the 
dead-lock to the leading communications, which is not far off if 
prompt measures are not adopted; we should soon have a pretty 
outcry, not from Manchester and Liverpool, but, in all probability, 
even from Kentishmen themselves; nay, we are mistaken if even at 
Stirling a twinge of the toe would not soon extort a confession of 
some small interest in the head’s convalescence. It has never been 
proposed that the imperial exchequer should do more than contri- 
bute a fair proportion to any metropolitan improvement. London 
ought, no doubt, to bear much the largest share of any such charge, 
but we must always protest against the doctrine that London 
should bear the whole, and we are sorry to see the Govern- 
ment yielding, if not assenting to it. The proposal to em- 
bank ‘the Thames, which now stands referred to a select 
committee, has not only all the considerations of health, con- 
venience, and embellishment to recommend it, but it seems 
to be the only alternative, unless the public is prepared to 
submit to a complete stoppage of the main artery of the metropolis 
for two revolutions of the sun. At present the interruptions of 
Cheapside, Fleet-street, and the Strand do not occur much oftener 
than two or three times in the month, but the drainage operations 
about to be commenced by the Board of Works threaten to establish 
a permanent blockade for the period of two years, — which 
Charing-cross will communicate with London only through Holborn 
or the Borough. Indeed, as Holborn and the Borough will still be 
subject to all existing and ordinary impediments to traffic, it would 
be no unsafe prediction that we ry | yet see the east and west of 
London ieteodhangiog visits through Islington or the Crystal Palace. 
There is just a ray of hope that such extremities may be avoided by 
the embankment of the river, at the same time prevailing on the 
Board of Works to carry their cloaca mazima under the embankment, 
instead of through the ‘principal metropolitan thoroughfare, at the 
imminent risk of bringing down Somerset House and St. Paul's 
Cathedral, for the safety of which, we suppose, it is no part of the 
board’s business to consult.—Ezaminer. 


American ENTERPRISE.—A company of men are engaged on a 
farm near Erie, Pa., digging principally for oil, but do not seem very 
particular about it. They intend digging down one thousand feet, 
or until they strike a vein of oil, or lead, or copper, or gold, or soap. 
—American Paper. 
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TRAFFIC RETURNS. 


Week This Same Milea 
ending Week. 1859. 1860. 1 
Belfast and Ballymena .. May 121,532 1,303 65 65 
Birkenhead, Lancashire, & Cheshire » 13 2,632 2619 383 33 
Bristol and Exeter .. .. ow wo 8 _ 6,731 125 118 
GORE wc te ws ltl lle _- 12,988 1983 1083 
Cornwall in hb ee! x a ae 428 63 _ 
Cork and Bandon = - wo = 2 326 «20 20 
Cork, Blackrock, and Passage » 12 — 266 6t 6} 
Deeside eo » 320 258 17 17 
Dublin and Belfast Junction a » 138 1,356 1,347 63 63 
Dundee, Perth, and Aber. Junction » 13 1,090 1,012 31 31 
Dundalk and Enniskillen.. ~~ - = ae 1,598 122 122 
Dublin and Drogheda » 13 1,979 1,747 2 624 
Dublin & Wicklow & Dub. ‘& Kingta. » 12 1,850 1,775 403 40 
East Anglian oo - _ 1,005 67! 67. 
Eastern ‘Counties and East Union... o = - 26,221 499 
Kdinburgh & Glasgow & 8. Dunfer. » 6 6,426 6,169 142 142 
Edinburgh, Perth, -and Dundee .. ,, 18 3,278 3,265 78 78 
Glasgow and South-Western .. .. 5, 12 8,226 7,558 1833 1833 
Great North of Scotland... .. .. » 5 1,671 1,530 58 58 

Great Northern .. -- o 6 26,829 25,804 283 
Great Southern and W estern . co ce 669 3S _— 7,313 — 226 
Great Western .. .. 9, 13 82,110 30,937 4654 465) 

Shrewsbury and Birmingham > ae 1,869 1,975 293 204 

Shrewsbury and Chester .. .. 5, 13 3,199 3,123 446 46 
Lancaster and Carlisle .. .. oe a _- — _ 
Lancashire and Yorkshire .. .. 4, 13 35,176 31,160 395} 39 
Llanelly Railway and Dockyard .. 5, 12 585 55448 46: 
London and Blackwall .. » 13 1,654 1,602 5 5 
London, Brighton, and South Coast » 12 14,989 13,926 2 2024 
London and North-Western .. .. 5, 13 79,645 71,928 924 910 
London and South-Western .. .. 5, 13 17,569 15,952 2893 2704 
London, Tilbury and Southend .. , 6 _ 1,207 42 42 
Manchester, Sheffield, and Lincoln, ,, 13 12,020 10,670 1734 173 
Manchester, 8S. June., & Altringham ,, 13 964 983 8 8 
Maryport and Carlisle .. .  . » 6 1,172 952 2 28 
Midiand.. . ce ee ce op 13) 88,974 35,198 614g 614) 
Midland Great Western 2. 1.2. » 13 4,599 4,518 177 177 
Newcastle and Carlisle .. .. «. 95 12 4,020 3,434 78h 78) 
North British .. .. «2 oc «. o 13 _5,62 ,066 154 154 
North-Eastern .. »» 12 39,261 34,743 764 764 
Newport, Abergavenny & Hereford » 13 1,466 1,392 60 50 

North Staffordshire Rail. and Canal ,, 6 8,519 8,117 233 233 
Oxford, Worcester, and Wolver. .. 55 13 5,077 4,600 102 94 
St. Helen's C. and Railway » 13 2037 2,334 32 32 
Shrewsbury and Hereford .. .. 5, 12 — 1,653 61 51 
Scottish Central . » 13 3,308 38,160 50 50 
Scot. North-Easte rm (i ate Aberdeen) » 5 8,648 3,690 115 115 
South Devon... » 13 - 2,955 723 573 
South Eastern... oo eo 9, 12 19,677 18,940 306 302 
South York and River Dun. ~~» « ~~ = - 2,760 118 108 
South Wales... .. «+ oc oc of gp 8 6,436 6,264 1713 171} 
Taff Vale. ee ee oe oe oe pe 6G 4,652 3,950 53S 
MIMO. 2c co 6s os oe os ce gp oe - 1,726 36 36 
Vale of Neath .. oo ce gp - 1,787 25} 25} 
Waterford and Kilkenny .. oo oo 69 AZ 362 36331 31 
Waterford and Limerick .. . » 12 1,26 1,495 77 77 
West Hartlepool H, and Railway « » JL 4,120 33551 39 3y 
Whitehaven and Furness... .. .. 5» 6 - 632 «35 35 
Whitehaven Junction oo 08 ¢e o § _ 637. «12 i2 

COLONIAL AND FOREIGN 

Buffalo and Lake Huron .. . Apr. 27 984 823 161 161 
Dutch Rhenish . . May 15 — — 109 «6109 
Eastern of France (late P. and 8. 8.).. Apr. 28 45,862 46,441 1050 1003 
Grand Trunk of Canada .. + os 21 14,434 9,218 970 880 
Great Luxembourg .. -» May 13° «2,611 82,384 128 122 
Great Western of Canada.. ° : 27 ~=—8, 969 476 345 «(345 
Northern of France .._. » 28 43,673 42; 965 602 600 
Orleans, Bordeaux and Branches . 5» 28 47,075 51,599 922 922 
Paris, Lyons and Mediterranean .. ,, 28 69,843 88,193 874 848 
Sambre and Meuse co oo map Ti os 1,242 «68 68 
Western and North-W estern oe Apr. 28 36,396 40,820 748 721 
West Flanders » May 12 — 1,142 75 75 


Demerara, fortnight ending 








Tue Grrarre.—This steamer, intended to be the swiftest on 
British waters, has just been launched by Messrs. Thomson, of 
Glasgow. The Giraffe is 280 ft. long over all, 26 ft. beam, and will 
have oscillating engines of 300-horse power. She is intended to ply 
between Glasgow and Belfast. 

OFFICE-BEARERS OF THE RoyAL InstiruTE oF ARCHITECTS.— 
The annual general meeting of the Institute was held on Monday 
evening, the 7th instant, when the ballot was taken for officers for 
the coming year. The following were elected :—Mr. C. R. Cockerell, 
R.A., president; Professor Donaldson, Mr. G. Godwin, and Mr. 
M. D. Vyatt, vice-presidents ; M. T. A. Hayter Lewis, and Mr. 
James Bell, ‘honorary secretaries; Mr. F. C. Penrose, honorary 
secretary for foreign correspondence ; Messrs. B. Ferrey, F. J. Fran- 
cis, W. Haywood, G. Morgan, C. C. Nelson, J. Norton, ¥ W. Porter, 
R. L. Roumieu, I. H. Stevens, and G. Vulliamy, ordinary 1 members 
of council ; Sir W. R. Farquhar, bart., treasurer; Mr. W. L. Do- 
naldson, honorary solicitor; Mr. J. J. Scoles, fellow, and Mr. “y, = 

aA 


THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 
770. Marc Antoine FRaNcoIs MENNONS, Rue de Pa age Paris, 
** Certain improvements in the method of, and a for, the manu 
facture of candles.”—A commutation Dem from Leopold. 1 Autran, Milan, 
Piedmont.— Petition recorded 24th M 

812. Bensamin Coopsr, Frome, Semamenhien “ Improvements in warping 

beaming yarns si ciaagst to weaving. "Petition recorded 29th March, 

982. Epwarp Josepn Hvenes, hester, “I in 
or —— for sewin, Lae communication from =. Wiles” New 
York, U.S., and Edwai Howard, Norfolk, Massachusetts, U.8.—Petition 
recorded 14th April, 1860. 

946. AtBgrt C. Ricnarp, New York, U.S., “The manufacture of improved 
machine belting and connected therewith.” 

a improved Broeua yh oo eo Clerkenwell, London, “ -_ 
improved apparatus to employ: nm the roas and preparation o 

coffee, cocoa, and chicory.”— Petitions recorded bore a 1860. 

972. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “A method of, 
and a uses for, communicating to railway | pass rs the names of 
the stations which the train = communication 
from Alfred de Banville and Emile Duclos, Marseilles. 

976. WaLTeR Davenport, Bread-streect, London, “Tmprovements in roller 
window-blinds.” 

978. Marcus Larayerre Byrax, New York, U.S., 
cork-screws.”"—Petitions recorded 18th Apri/, 1860. 

980. BERNARD LauTa, Manchester, “ Improvements in machinery or ap- 
paratus for straightening metal bars, rails, rods, tubes, plates, and other 
similar articles.” 

982. Benzamin Harpen and Ricuarp Isaac Harnaway, Leadenhall-street, 
London, ‘‘ A substitute for ordinary butter, especially adapted _for the use 
of pastry-cooks, biscuit-makers, and general culinary pu! 

984. JAMES WILis, Little Britain, London, “ Improvements in the manu- 
facture of and p , part of which improvements is applicable 
to walking-sticks.” 

986. Joser Franz Mayr, Vien its in the ig of light, 
and in the apparatus employed therein.”—A communication from Johann 
Nepomuck Reithoffer, Vienna.— Petitions recorded 19th > 1860. 

88. CHARLES FELIX SEBILLE, Nantes, France, ‘‘ A t 
= be used in the manufacture of water, gas, and other pipes or conduits, 

tus to be used in such manufacture 

992. WILLIAM Counc Rivines, Middleton, Lancashire, ‘‘ Improvements 
in machinery or apparatus for reading and repeating designs for perforating 
cards or paper for jacquard weaving.” 

994. Huen ADAMS ILVER and James Barwick, Silvertown, Essex, “‘ Im- 

in india-rubber and other like gums in cells for 
galvanic batteries, and in insulations for telegraph wires.” 

. ABRAHAM DENNY and Epwarp Maynarp Denny, Waterford, Ireland, 
“A revolving feed apparatus, as applied to singeing pigs, to facilitate the 
introduction of the carcases into the singeing apparatus.”— Petitions re- 
corded 20th April, 1860. 

998. WitLiam CLARK, Chancery-lane, London, “I ts in enclosi 
or covering opium and other matters. ”—A communication from Pierre 
Hector Aubergier, Paris. 

1000. WiLL1aM BuTLin, Northampton, “ Improvements in coe 
superheating the steam and heat ng the feed-water in steam- 
1002, — EWTAS, Manchester, ‘‘ An improvement applicable oy outside 

s8un-bDiinds. 

1004. Witt1amM BuckweLL, Phenix Stone Works, East Greenwich, Kent, 
“Improvements in the manufacture of slabs, plates, and panels for the 
transmission of light.” 

1006. JAMES WALKER, Walsall, Staffordshire, ‘‘ Improvements in railway 

points or switches, and also in the keys for securing the rails in the chairs 
of railways.”—/’etitions recorded 21st April, 1860. 

1008. Joun Parkinson, Victoria Brass Works, Bury, Lancashire, “ Improve- 
ments in machinery for separating small particles of iron or steel from 
brass and other metals or materials.” 

1012. RicHarD ARCHIBALD Brooman, Fleet-street, London, “ penne 
in milk-cans.”—A communication from Louis Pierre H 
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1014. Grorek Henry Birxseck, Sout Vaenecey- lane, 
London, ** Improvements in machinery or ap tus for printing woven or 
— fabrics or tissues.” — A communication from — and 


ard Leopold Dulac, Paris.— Petitions recorded 23rd Ap 

1015. ALEXANDER Rircnts, Oakvale Hillhead, Glasgow, Lanadatinn, N.B., 
“* An improved system of book-keepi 

1017. Epwarp Hit.am, Baildon, near Leeds, Yorkshire, and Ricuarp Renner 
Witson, Halifax, Yorkshire, - Improvements in apparatus employed in 
finishing textile fabrics.” 

1019. EpwarD WILK.NS, Bath-terrace, Camberwell New-road, Surrey, “Im- 
yoy in the manufacture of boots, shoes, and goloshes 

1021. James Bropis, Bow, Fifeshire, N.B., “ *“Tmprovements upon latches 
and bolts em loyed’ in locks and other fastenin zs. 

1023. Francis WrieuTson, Birming! , “ Improvements in applying certain 
waste or refuse products to the De me of coal gas, and in utilising 
compounds obtained in purifying 

1024. Joun Starrorp, € erthorpe, I Desbyshire, and BenJaMin STAFFORD, 
New Lenton, Nottinghamshire, “ An improved method of applying heated 
air or steam for drying stoves, or boiling liq place or for other pu! 

1025. CHaRLes EpMUND ‘ALBRECHT, ee Hyde Park, London, ‘‘ An 


improved remy for sifting or screenit — yard, Deptford, Kent, “A 
ent, “An 


1026. Joun WALLACE FULLER, her Majes alae 
improved method of fitting dead-eye-chain = -_ plates to ships. ea 
“Improvements in the 


1027. Wituiass B ." Chancery-lane, 
jia.”—A det a. Louis Joseph 
Frédéric (A and Alfred Lalouél de pe ay sate tg 
1028. Joun WILLIAM Forp, fy te pe hill, London, “ ‘uaprovgunents 
in the driving gear of pumps communication from Charles [W. 
Clements, Yarmouth, Nova Scotia. 
1029. Henry —_ Monoax, Gloster-terrace, Hyde Park, London, “ Im- 
ts in rockets.’ 








Christopher, associate, auditors. ‘The following were 
act as examiners under the Metropolitan Building Act 1855: the 
president, the vice-presidents, and the honorary secretaries for the 
time being, with Messrs. Cole, Fowler, Gibson, Hesketh, Jennings, 
C. C. Nelson, J. W. Papworth, Pennethorne, Penrose, Scoles, Smirke, 
and W hichcord, fellows.— Builder. 

Proposed Roap THROUGH HypE PArk.—Amongst the architec- 
tural drawings at the Royal Academy Exhibition there is a sheet of 
drawings (640) illustrating, a design by Captain Fowke, R.E., which 
recent proceedings render interesting. It is entitled * Suggestions 
for a public road to connect the districts north and south of Hyde 
Park, without interfering with the Rotten-row ride, the drive, or 
the walks in the park and gardens.” ‘The “ Suggestions” refer to 
the crossing of the Serpentine, and to the distance thence northwards 
to the Bayswater-road. It is proposed to make use of the existing 
bridge, by adding to it a superstructure, a double screen of columns, 
whereby ‘the pedestrians might cross on the new terrace w 
ascended by long inclines; and one-half the width of the bridge 

could then be devoted to the public road. The northward portion of 
the road would run for almost the entire length in the sunk fence 
between the Park and Kensington Gardens. A section of the bridge 
is not given; but we apprehend the idea is not to add in height to 
more than one-half the width; consequently, if the effect of the 
bridge from one side were improved, it could hardly be so from the 
other. In the addition the coupled columns are between piers placed 
over those for the arches, and bearing statues. With some slight 
variation in the details, to unite the substructure and superstructure 
and extension of the latter to the full width of the bridge, the altera- 
tion would be one to enhance the effect of the scenery, and would be 
in many respects more desirable than the construction of a 
bridge adjacent to the present one. Such a public road, however, is 
wanted as might be used by omnibuses: the road (and it certainly 
will have to be made) will speedily become a principal route, as it 
will connect each district with an ee railway station on the 
opposite side of the park—the Great Western Station being north, 
and the Victoria Station south; and any such route should be 
planned to admit of tramways. Under these points of view the 
present proposal would not be sufficient. The public or cart and 
omnibus traflic might be noisy and discomforting to the riders and 
pedestrians ; the width, half that of the present bridge, would not 
suffice ; and sharp curves in, the approaches, as shown in the plan, 
would be very objectionable. A direct line of deeply-sunk roadway, 
such as we had in view when the improvement desired was first 
spoken of in our columns, crossed by many and ornamental foot- 
bridges, would best serve the traffic and the privacy. The difficulty, 
we must admit, is the crossing of the Serpentine; for we do not 
quite like Mr. Tite’s idea of a tunnel, unless shafts for light could be 
constructed. Such shafts to the tunnel, of course, would have to be 
built 1 or 2 ft. above the water-level, and, therefore, to be made or- 
namental ; and in their construction not only pressure and infiltra- 
tion of water would have to be ‘om against, but the greater 
force of expansion of ice.—Bui 


1030. ALFRED VINCENT Newron, Chancery-lane, London, “An improved 
construction of ship's stove.”’—A communication from George Alexander 
New, New York, U.S.—Petitions recorded 24th April, 1860. 

1032. JAMES KENNEDY, Churech-street, Millbank-street, Westminster, “Im- 
provements in the construction of sliding sash frames or windows.” 

1033. TnEopoR AveustTin CLagys, Ostend, Belgium, “ Improved machinery 
for the manufacture of corks, bungs, and shives.” 

1034. Vicror LarpIN, Montigny- -le-Roi, Haute Marne, France, * Improve- 
ments in + iy 

1035. CARLO MINasI James’-terrace, Kentish-town- road, London, “ Im- 
provements in music-stools and other seats, and in stands for supporting 
music-books and other articles.” 

1036. Know.ton Eaton, New York, U.8., ‘* A mode of manufacturing 
steel.” 

1037. Georce JuBILRE PARKER, Church-street, Stoke Newington, London, 
Po aaanaees in the means or apparatus for raising water and other 

uids.” 

1038. JAMES Mason, jun., Preston, Lancashire, ‘‘ Improvements in looms for 
weaving.” 

1039. Sitas NicHoLs, Buckland- men oe) Rye North- road, Hoxton, London. 
and Henry LeonarD, Arl , London, “ An ———— | 
fire-guard or rotector.” 

1040. Xavier TantE, Rue de l'Union, Brussels, and WittiamM ‘Toovey, 
Rue de la Pompe, Brussels, * Improvements in the construction of floorings 
and roofings and other parts of buildings aud other structures, which im- 
nt are also applicable to the construction of bridges and other 
wor 

1041. Rosert Sxacer, Ipswich, Suffolk, “ I its in the facture 
of boots and shoes.” 

- — GEORGE West, Fileet-street, London, ‘An improvement in 








pro 


1043. ry “Apert Hart ANN, Mulhouse, France, “‘ The extraction of a 
certain colouring matter from rags and other waste vegetable textile fabrics 
containing the same.”"—Petitions recorded 25th April, 1860. 

1045. JouN CLARK and WILLIAM Cross, Gaeaem, Lanarkshire, N.B., 
provements in power-looms | for ae checks 

1046. ANDREW RoBERTSON, , NB, 
in steam-boiler furnaces.” 

1047. Exenrzen Wavoen Ferniz, Old Jewry Chambers, London, ‘* Improve- 
ments in open fire-places and in their flues.” 

1048. Wittam Bate, Wol t mp ts in attaching knobs 
to spindles of door locks and latches.” 

1049. James Waricut, Bridge-street, Blackfriars, London, “ A new mode of 
preventing incrustation in boilers using sea or calcareous waters.”—A com- 
munication from Horace Gray, Boston, Massachusetts, U.S. 

1050. WittiaM Mavtsy, De respigny Park, Camberwell, Surrey, ‘‘ Im- 
provements in the treatment of rice in order to manufacture starch, starch 
gum, and gums.” 

1051 Georex Francis Train, Liverpool, ‘‘ An improved system of railway 
or tramway to be used with horses or other power, and passenger carriages 


for the same.” 
1052. WILLIAM BuckwkLL, Phenix Stone Works, aot Greenwich, , oats 
ap- 


pe ry ped Ly ey of iron roofs and bridges, and 
paratus in their erec' 

1053. Jouns Hexay Jounsoy, Lincoln’s-inn-fields, tention, » fengoovemente 
in portable bedsteads, and in the mattresses to be used therewith.”— 
communication from E: Etienne Barbier St. fam! Paris. 


* Im- 


** Improvements 








1055. Wititam Cuark, Chancery-lane, London, “Improvements in boring 
_ mg communication from Messrs. Gabriel Gonlouvrat and Auguste 
non, 8. . 
1056. Winwam James Harvey, Exeter, “‘ Improvements in the manufacture 
of breech-loading fire-arms, m sico te cartridges applicable for the same.”— 


Petitions recorded 26th A 
1057. Witttam NortHen, Matizhall walk, Lambeth, Surrey, ‘An improve- 
ment in the internal construction of i Ins used for the burning of stone- 


ware or earthenware of every d 

1060. Witttam Bowsas Lae Bal Feeane, Antrim, Ireland, ‘* Certain im- 
oe, in looms for weavi 
HORN, Cumberland-street, Pimlico, = loge “* Improvements 
als frase applioakie to domestic and other purposes 
— Aegrr, Aylsham, Norfolk, “ mprovements in means or ap- 
for breaking up or opening land.” 

1063. co | NicHoLs, Pendleton, Lancashire, ‘‘ Improvements in looms for 


1004. JAMES BuuLover, New Accrington, Lancashire, “Improvements in 
looms for weaving.” 
1065. os Toner, Vienna, “‘ Improvements in the constraction of wooden 


1066. Josiau Lorain, Brighton, “‘ An improvement in the manufacture of 

— .”—A communication from Vo! ney Maxwell, Wilkes Barre, . 

1067. Henry Suxpnerp Rosser, Kensington, London, ‘* Au improved sole 
to be worn in boots and shoes. 

1068, WiLLiAM Epwarp Newron, Chancery-lane, London, “ Supremes 
in ordnance and fire-arms.”—A communication from Charles Frederick ‘ 
Brown, Warren, Rhode Island, U.S. 

1069. LOUIS ALEXANDRE FLOIRE, Boulevart St. Martin, Paris, “ An improved 
electric brake.” 

1070. Tuomas Sisvey, Ashton-under-Lyne, I hire, “ ts in 
looms for weaving.” 

1071. Groner Witrusas, West Bromwich, Staffordshire, “ Certain improve- 
ments in fire-proof wroug' ht-iron safes, chests, or closets, in jocks for the 

and other purposes, and for certain apparatus to be used in con- 
nection with the same.” 

1072. Joun Vickers SCARBOROUGH and DANIEL patenem, Belfast, Antrim, 
Ireland, ay in the manufacture of boots, shoes, and cl 

1073. WILLIAM w, Edin burgh, Midlothian, N.B., “ Improvemen n ma- 
chinery or apparatus for rubbing or finishing printing types." —Petitions 
recorded srk april April, 1860. 

1075. Tuomas MOLINEUX, hest its in pianofortes.” 

1077. ANDREW LINMERE ty Glasgow, “Lanarkshire, v.B., ** Improve- 
ments in gas-burners, and in re toe 6 atus for the same.” 

1079. Wittiam Henry Samson, Le Vol Farm, St. Bre lade’s Bay, Jersey, 

**A machine or apparatus for ‘the cultivation of the soil. 56 

1081. Epwin Sovrnory, B h “An i it in, 

addition to, tobacco-pipes, nt improvements in the manufacture ‘and 
ornamentation of tobacco-pipes.” 

1083. Henry Rawson, Leicester, “ I 
wool and other fibres. Petitions recorded 28th April, 1860. 

1085. Grorers MASURE, Brussels, “‘ Improvements in the construction o 
railway crossin, 

1087. JOSEPH PIERRE GitLarD, Alfred-road, St. John's Ville, Upper Holloway, 
London, “ Improvements in apparatus for manufacturing gas for lighting 
and heating, and for Gnuns, "Moreton, ‘owal 

1089. Henry Tuomas Green, Moreton, Gnosall, Staffordshire, and SAMUEL 
Bartow Wrient, Parkfields, Barlasto in 
mee | for rthe manufacture of plaia | and ornamented ‘bricks, slabs, tiles, 

uarries.” 

1091. Sowan Tuomas Hvueurs, Pyne -lane, London 
in jointing or ti is of **—A& communication fro! 
Irénée Leys, Amsterdam, Holland. 

1093. James HENRY BENNETT, Vanburgh-place, Leith, Edinburgh, Mid- 
lothian, N. y “Combined direct action balance safety- valves.”’— Petitions 

recorded 30th April, 1860. 

= satan PRESTON, Manchester, “Certain improvements in breech- 

web fire-arms, and ‘in projectiles, also the machinery employed in manu- 
mot ———,. 

1097. Joun Henry Watsn, Kensington, London, “An improvement in 
breech-loading fire-arms, and in rests to be employed therewith, which 
ag) one 4 applicable to other descriptions of fire-arms. 

1099. ANpERSON, Glasgow, Lanarkshire, N.B., “Improvements in 
the bene me Bn or production of ‘nitrate of potash and soda, and in the 
application and use of certain products of such manufacture in the manu- 
facture of soap.”— Petitions recorded lst May, 1860. 

1101. ALEXANDER Baty, Rahere-street, Goswell-road, London, “ Improve- 
—_ in the means of obtaining copies of letters and other writings or 

jocuments.” 

1105. Bensamin Brown, King William-street, London, “A self-heating 
ironing ap us.”—A communication from Charles Jean Eugene Baptiste 
Caillolé, Paris. 

1107. Marureu Bowsor, Eurville, France, “I in 
rolling bar-iron_ eteel, and other metals or malleable matters. ys 

1109. Tuomas SILVER, Philadelphia, USs., “1 ts in the 'y 
for, and method of driving or communicating motion | to, a ship’s pro- 
peller.”—Petitions recorded 2nd May, 1860, 
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Invention protected for Six Months by the Deposit of a Complete 
ication 
1121. DanigL Weert, mont-place, Euston-road, London.—Deposited and 
recorded 5th May, 1 eS 





Patents on which the Stamp Duty of £50 has been Paid. 
1289. CuarLes WiLLIAM Ramik, Camberwell, Surrey.—Dated 7th May, 1857. 
1317. Rowext Witson, Patricroft, near chester. —Dated llth May, 1857. 
1872. WiuiaAM Hartiey — Netherend, near Stourbridge, Worcester- 

shire.— Dated 15th wy hy: 
1362. Davip Hesse and Max Hesse, Manchester. —Dated 14th May, 1857. 
1344. Tuomas Bricoes, Woodhouse-lane, Leeds, Yorkshire, and Joun 
Starkey, Parker-street, Liverpoo!.—Dated 13th May, 1857. 
1351. Ricnarp Du@paLe Kay, ngton, Lancashire. —A communication. 


—Dated 13th May, 
1559. EpMonD Roy, Rue de I’Echiquier, Paris.—Dated 3rd June, 1857. 
a Joux Ricuako Cocuraxk, Glasgow, Lanarkshire, N.B.—Dated 12th 
y, 1857. 
1375. Isaac Wuiresmira and WitLiam Wuitesmiti, Glasgow, Lanarkshire, 
N.B.—Dated 15th May, 1857. 
1407, WILLIAM WHITEHEAD, Hudderstield Yorkshire. —Dated 19th May, 1857. 
1450. Samus. Fox, Deepear W Shetiield paiet Stee d May, 1857. 
1453. Wiuuiam Carron, Bi Datei toed May, 
1470. JouN Crossuay, St, Helen's, Lancashire.—Dated oth hiay, 1857, 
1400. CHARLES FREDERIC Vasserot, Essex-street, Strand, London.—A com- 
munication.—Dated 19th May, 1857, 





Patents on which the Stamp Duty of £100 has been Paid, 
1136, Davin Law and Joun Ineuis, Glasgow, Lanarkshire, N. B.—Dated 9th 


May, 1853. 
1143. y Rr: CLAPHAM, THOMAS CLAPHAM, ard Vea pSaseen, Wellington 

Foundry, Keighley, Yo! —Dated 10th M ay, 
1156. Manis Pigaee Ferpinanp Mazizr, Aigle, F aon —Dated 11th May, 


1853. 
1223. BERNARD PIERRE hy Wolverhampton, p Saeentn, and JAMES 


WARREN, Mile-end-road, Lon Dated |8th May, | 
1204. — WALTER SWINBURNE, South Shields, Durham.—Dated I4th 


May, 1853. 





Notices to Proceed. 
10. Joun Horniver, Birkenhead, Cheshire, *‘ An improved iron wheelway 
for streets and roads.” 
15. Freperic Hupson, Blackfriars-road, Surrey, “ Improvements in gas- 
meters.” —Petitions recorded 3rd January, 186v, . 7 
25. Joskru Watts, Farington Mills, near Preston, I hire, “‘ Improved 
arrangements of compound steam-engines.” 
26. Puiuire Joun Worsvey, Rotherhithe, vane os pupeovemente in the 
separation of silver and lead. vm Petitions: = 4th > . 
M in the 


. Austin CHAMBERS, Ww, 
“working junction signals on railways.” 
36. Ricuakd ALEXANDER Ropixson, Cannon-street, London, *‘ Improvements 
in 6 -mills.”"— Petitions recorded bth January, 1860. 
39. Joun Kwowixs, Lower B: hton, near Manchester, “ Certain = 
ments in looms for weaving.” —Petition recorded 60) January, 1860, 
57. Grores BEexincrixip, Clark-street, Stepney, Mid 
in reservoir or fountain a, 
59. Ropgat Maruens, Ox! jord-strect, London, ‘‘ Improvements in the manu- 
facture of wheels and axles.” - 
60. Joun Ambrose Correy, pin oe amen = Fins! , London, “‘ Improve- 
ments in obtaining and «oie ing + ted y means of ponderous 
a 
“ Im- 
bonnet 











bodies.”"— Petitions recorded y, 1860. 
62. Wii1aAM Hewry Moanison and -—! py ey Benda 
rovements in means Or apparatus employed in man re 
oe cap-frouts, rouches, and other articles of ems ope of which im- 
provements are also licable in the treatment of lace for other purposes.” 
—Petition recorded 10th January, 1860. 
72. Joun J ae ee oe & Goteend, Durham, “ Improvements 








1054. Ricuagp ARCHIBALD Baooman, Fleet-stree' 
in lamps.”—A communication from J Jy yh = -¥ ‘yo 





Guillemont, Paris, 





in uids. ” 
6. 0" DONNELL L Grimsuaw, Belfast, ireland, “Improved apparatus for 
. a ee Se ven to documents or other articles 
eh hand-slom 
7. W )  ~ Sy hancenrlane, , “Improved ap. 
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aratus for moulding candles."—A communication from Henry Ryder and 
oratio Leonard, New Medford, Middlesex, Massachusetts, U.S.—Petitions 
recorded \\th January, 1860. 
82. CHARLES pz Beraus, Dowgate-hill, London, ‘Improvements in ma- 
en by rivetting, parts of which are applicable to machines for punch- 
ng metal.” 


+ 


said to fall through the centre of the main or driving shaft. At about 
two-thirds of the length of the eccentric rod from the centre of the straps, 
or one-third from the end of the eccentric rod attached to the sliding-block, 
or any other proportion suitable for lap and lead, the patentee attaches 
laterally and directly at right angles with the axis of the before-described 
plane one end of the valve-rod, the other end of the said valve-rod being 

ted to the valve-strap or spindle. Hence it follows that, when a 





89. Rosgrr Burry, Glasgow, Lanarkshire, N.B., ‘‘ Impro s in 
handles for hammers, mallets, picks, and similar tools.” — Petitions recorded 
12th January, 1860. 

92. Epwin Harrison and Josuva Scorr, Oldham, Lancashire, ‘ Improve- 
ments in gas-meters.” 

95. JosepH Hayes, Gl ter, ‘‘ An improved brake for common road and 
railway carriage-wheels, applicable also to the wheels of machinery for 
raising and lowering weights.”— Petitions recorded 13th January, 1860. 

112, Joskra SteNson, Northampton, ‘‘ Imp ts in the facture of 
iron.” — Petition recorded 16th January, 1860. 

124. Jon Goutson, Ponsonby-place, Vauxhall Bridge-road, Westminster, 
‘« Improvements in gas-meters.” — Petition recorded \7th January, 1860. 

143, WintiaM CLissoLp, Dudbridge, Gl tershire, ‘‘ Improved hinery 
for grinding vegetable, mineral, and other substances ” 

147. Geornak Hatien CoTraM and Henry Ricnarp Cottam, St. Pancras 
Ironworks, Old St. Pancras-road, London, ‘ Improvements in the manu- 
facture of chairs, bedsteads, and other articles, to sit or recline on.”—/e- 
titions recorded 20th January, 1860. 

152. Henry WaLKER, Gresham-street, London, “ Improvements in putting 
up or packing needles and other small articles.” 

156. WituiaM Epwarp Gepor, Wellington-street South, Strand, London, 
“Improvements in retorts for the distillation of bituminous schists.”—A 
communication from Jacques Antoine Gossot, Epinac, France.—Petitions 
recorded 21st January, 1860. 

211, Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements 
in inkstands.”—-A communication from Howell Evans and Henry Howson, 
Philadelphia, U.S.— Petition recorded 27th January, 1860. 

228, WitLiam Epwarp Newton, Chancery-lane, London, ‘‘ Improved ma- 
chinery for cording silk, silk-waste, and other filamentous substances.”—A 
communication from Antoine Louis Warnery, Paris,—Petition recorded 28th 
Janua y, 60. 

$43, WittiaM Epwarp Newton, Chancery-lane, London, ‘ Improvements 
in rails, rail supports and fastenings, and the nut fastenings of rail-boats 
for the permanent-wa; 1s."—, i from George 
Willard Reed Kayley, recorded 8th 
Feb, vary, 1860. 

857. Parric Apir, Strand, London, ‘‘ Improvements in the means and ap- 
paratus for measuring angular and actual distances.”—Petition recorded 
10th February, 1860, 

447. PIERRE EpsLeSTAN STANISLAS DuLOs, Boulevart de Strasbourg, Paris, 
“Improved process for engraving metallic surfaces either in relief or sunk 
lines, applicable to copper-plate presses or to ordinary printing-presses.”— 
Petition recorded 18th February, 1860. 

534. ALEXANDER MELVILLE, George-street, Portman-square, London, “Im- 
provements in the preparation and facture o pounds for marking 
on paper and other fabrics and substances.”— Petition recorded 27th Feb- 
ruary, 1860, 

586. RictakD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in the construction of naves or bosses for wheels.”—A communication from 
Gustave Hamoir, Saultain, France.—Petition recorded 2nd March, 1869. 

598, Cyrus Price, Wolverhampton, Staffordshire, ‘‘ Improvements in locks 
and latches.” — Petition recorded 5th Murch, 1860. 

778. Joskri ALEXANDER Maxwe.t, Chancery-lane, London, ‘ Improvements 
in hydraulic engines to act either alone or in combination with steam and 
steam-engines.” 

784, Janez Cuurciu, Upper Kennington-lane, Vauxhall, Surrey, “‘ Improve- 
ments in the manufacture of coke.”— Petitions recorded 26th March, 1860. 
866. Epwakp TH0MAS DELAFIELD, Brussels, “ Improved apparatus and pro- 
cesses for decomposing neutral fatty bodies or matters into fatty acids and 
glycerine, and for the Cistillation thereof."—A communication from Louis 

Martin, Rue Saint Jacques, Paris.—Petition recorded 5th April, 1860. 

928. WitLiAM Burorss, Newgate-street, London, “An improvement in 
mowing and reaping machines.”— Petition recorded 13th April, 1860. 

958. Thomas TURNER, Fisher-street, Birmingham, “Certain improvements 
in rifling applicable to either breech or muzzle-loading fire-arms or ord- 
nance.” —Petition recorded 16th April, 1860, 

984. JAMES WILLIS, Little Britain, London, “ Improvements in the manu- 
facture of umbrellas and parasols, part of which imp’ ents is applicab] 
to walking-sticks.” — Petition recorded 19th April, 1360. 

994. Hue ADAMS Sitver and JAmMEgs Barwick, Sivertown, Essex, ‘‘ Im- 
provements in moulding india-rubber and other like gums in cells for 
galvanic batteries, and in insulations for telegraph wires,” 

995. WiLLIAM LUKYN, sen., Broad-street, London, *‘ A method of attaching 
artificial or natural teeth on expanded or contracted frames.”— Petitions 
recorded 20th April, 1860. 

1000. WittiAM =ButLin, Northampt “Imp ts in apparatus for 
superheating the steam and heating the feed-water in steam-boilers.”—Pe- 
titwn recorded 21st April, 1860, 

1097. Joun Henry Watsu, Kensington, London, “ An improvement in 
breech-loading fire-arms, and in rests to be employed therewith, which 
rests are also applicable to other descriptions of fire-arms.” 

1099. WILLIAM ANDERSON, Glasgow, Lanarkshire, N.B., ‘ Improvements in 
the manufacture or production of nitrate of potash and soda, and in the 
application and use of certain products of such manufacture in the manu- 
facture of soap.” — Petitions recorded Ist May, 1860. 

1121. DANIEL West, Egremont-place, Euston-road, London, ‘‘ An improve- 
ment for working the geometrical cotton-press with steam power,”"—Peti- 
tion recorded 5th May, 1860. 

















of rail ; 
beasheor, Louisiana, U.8.—J/’etition 

















And netice is hereby te that all persons having an interest in oppos- 
ing any one of such epplications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 





List of Specifications published during the week endin 
lith May, 1860.” . 
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*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


2448. J. W. Hackwortu, Darlington, “‘ Dynamic valve-gear."—Dated 26th 
October, 1859. 

This invention consists, Firstly, in the construction and combination of 
mechanism for working the valves of locomotives, marine and other 
engines, whereby any desirable amount of lead or advance, variable ex- 
pansion, or cut-off and reverse action, may be obtained from one eccentric 
crank or radial pin by two motions at right angles to each other, the rod 
or rods which are attached to the said eccentric crank or radial pin main- 
taining for both back and forward way round one general and uniform 
centre line, only deviating therefrom by an equal oscillatory movement on 
cach side of the centre line of action, from which oscillatory movement the 
motion of the valve or valves is derived. The invention consists, Secondly, 
in the construction and combination of mechanism for admitting the steam 
or other fluid into the cylinder or cylinders at the same elasticity or pres- 
sure as that which is contained in the boiler or reservoir, the quantity or 
charge of the said steam or fluid being regulated or proportioned to the 
amount of work which the engine has to pe*form by increasing, or reducing, 
or suspending completely one of the two right-angle movements. The 
inerease may be accomplished by moving the hand or reversing lever to its 
greatest extreme on either side of its centre of movement, whilst the reduc- 
tion or suspension of the motion is performed by moving the hand or 
reversing lever towards or into the centre of its traverse. irdly, in the 
application of this or to engines requiring uniformity of speed in 
one or both directions, e odmiesion of steam or other fluid may be con- 
trolled by a governor, leaving the reverse action only to be affected by the 
hand or reversing lever. One part of the said invention as herein set forth 
may be described as consisting of an eccentric rod of moderate length, one 
end of which is formed into straps or clasps, which embrace an eccentric 
pulley secured to the main or driving-shaft of the engine, the other end of 
the said eccentric rod bee hinged, jointed, or attached by suitable arrange- 
ments to the pin of a sliding-block fitted to move freely the full throw of 


the eccentric pulley in a plane, the axis of which may, the present, be 





rotatory action is imparted to the eccentric pulley, the eccentric rod performs 
the functions of a lever, the fulcrum of which is the sliding block moving 
in the beforc-named plane, thereby communicating a certain proportion of 
the oscillatory action of the eccentric rod which is derived from the throw 
of the eccentric pulley to the valve, being, in fact, equal to and lead. 
This constitutes that which is termined the lead motion of the valve, and, as 
the extremes of this movement occur when the engine is on the centres, it 
determines the relative position of eccentric and main crank, and is suitable 
for either back or forward way round. The plane has hitherto been treated 
as fixed in a position central to that it will now be assigned to move in. 
This plane may take the form of a slot-hole cut through a shaft; the 
said shaft on which the before-named plane is formed is supported in bear- 
ings, the centres of which are placed at a distance from the main or 
driving shaftfof the engine equal to the extreme centres of the eccentric rod. 
Further, this said shaft, with the before-named plane formed on or attached 
thereto, may, with suitable rods and levers, be thrown to an angle of about 
40 deg. on each side of the previously-assigned centre line, or any other 
intermediate angular position, imparting through the medium of such 
angular variation a variable and reverse lateral movement to that end of 
the eccentric rod moving in the before-described plane, and thereby a 
proportionate movement to the valve. This is that part of the said inven- 
tion which he designates variable traverse and reverse motion, the greatest 
extremes of which are produced when the lead motion is in the centre of 
its action, and vice versa, the two movements being at right angles each to 
each, In circumstances in which the main or driving-shaft constantly 

hanges its position, asin | ive engines, the reverse movement shaft, on 
which the previously described plane is attached, will require to be fixed or 
attached to the bearings of the main or driving-shaft, in order to preserve 
the centres of the two shafts, namely, the reverse movement shaft, and the 
main driving-shaft of engine, constantly equidistant from each other; the 
principles of action in this modification are precisely similar to those 
already described. Another part of the said invention consists in having 
an eccentric rod to work the lead motion, and another independent rod to 
work the variable expansion and reverse motion, the latter rod being con- 
nected by a link or links to the back strap of the eccentric straps which 
embrace the eccentric pulley, and having a corresponding link or links of 
equal length with the former connecting it to the extreme end of the eccen- 
tric rod, whereby the said rods are kept parallel with each other. He con- 
nects the valve-strap or spindle immediately to the link or links which 
connect the extremity of the eccentric rod with the before-named expansion 
or reversing rod at any suitable distance for working the lap and lead. The 
back end of the said expansion or reversing rod receives a sliding-block, 
which works in a parallel slot formed in the plane on the reversing shaft; 
or the rod end may slide on a pin fixed in a loop plane formed in the reversing 
shaft; then, by throwing the plane of the reversing shaft to an angle of about 
40 deg. on either side of the centre line, or any other intermediate angular posi- 
tion, through the medium of such angular variation, a variable and reverse 
lateral movement is produced, causing the engine to move either back or for- 
ward way round. Another part of the said invention consists in its application 
to the governor of any = where uniformity of motion is required in 
one or both directions, whilst admitting the steam, fluid, or liquid into the 
cylinder at the same density or elasticity as that contained in the boiler or 
reservoir ; that is, the amount of the admission of steam being proportioned 
to the duties the engine is required to perform, The governor isan ordinary 
ball governor, the spindle of which is mounted on a foot-step in the base of 
a swan-necked standard, which has an eye at the top to hold the spindle 
erect. The swan neck projects a little past the eye, to form a base for an 
inverted carriage, which supports one end of a horizontal shaft, the other 
end of which may be carried to any convenient situation for the engine- 
man, and has on its extreme end a circular notch-plate firmly fixed by a 
square and nut. The said shaft is encased in a tube, on one end of which is 
formed a spiral working into the sector of a lever keyed on the end of the 
reversing shaft. A hand spanner or reversing lever is fixed on the end of 
the spiral tube with a spring latch or slot to fall into the notch-plate on the 
end of the horizontal shaft, whereby the spiral tube is made to turn with 
the said shaft, both of which are supported by a standard within the 
handle. It follows from this arrangement that the spiral can be disengaged 
from the horizontal shaft, and the engine reversed by the man at pleasure. 
There are two loose bevel or mitre wheels on the governor spindle, gearing 
with one keyed on the end of the horizontal shaft; a fourth bevel wheel, 
for driving the governor, is fixed on the spindle (immediately below the 
lowest loose one), and gears with a corresponding bevel wheel, carried by a 
stud-shaft secured to an arm cast on the swan neck standard ; the last- 
named bevel wheel has a belt pulley attached to it, which is driven by a 
strap from a suitable pulley on the engine shaft. There is a friction-clutch, 
coned at each end, which is made to turn with, and slide on, the governor 
spindle betwixt the two loose bevel wheels, each wheel having a counterpart 
to fit the coned clutch, the said coned clutch being coupled to the slide that 
is attached to the radius rods, and made to move up and down simulta- 
neously by the action of the balls. The union may be effected by an 
external tube or governor spindle, or by making the governor spindle hollow 
at that part, and introducing a solid spindle with proper cross-keys to unite 
the slide and clutch. When the engine is moving below its proper speed, 
the balls of the governor press the friction clutch into the concave of the 
lower loose bevel wheel, causing it to turn and to communicate motion to 
the horizontal shaft, which also moves the spiral thereon, driving the sector 
round, and with it the reversing shaft, to its farthest extreme, where the 
stop arrests its further movement, in which case the friction cone revolves 
in the convex of the wheel without moving it. It is obvious that, in the 
circumstances described, if the engine were reversed, the action of the 
governor (which would also be reversed) would drive the sector against the 
stop at the opposite extreme, which, in both cases, would admit the greatest 
charge of steam. When the engine exceeds the proper speed, the action 
of the governor balls presses the coned clutch into the convex of the upper 
loose bevel wheel, causing it to turn, and with it the spiral shaft, in the con- 
trary direction to that to which it was driven by the lower bevel wheel, 
whereby the sector is turned, and with it the reversing shaft, thus reducing 
the charge of steam, which can be carried to such an extent as only t) open 
the valve the “ lead.” A similar effect is performed when the engine is mov- 
ing in the contrary direction. 


2510. J. A. MAXWELL, Chancery-lane, London, “ Hydraulic engines.” —Dated 
4th November, 1859. 

This invention relates to hydraulic engines working on the principle 
known as ‘ Barker’s mill.” In carrying out these improvements the 
inventor prefers to use only one jet or outlet arm in connection with the 
column of water furnishing the motive power, and instead of allowing it at 
once to pass from the influence of the rotating machine, he attaches 
a circular trough or tube of much larger capacity than the jet to the 
rotating part of the machine, being, as it were, a continuation of the jet- 
pipe in a circular direction round the centre of motion. This circular 
channel is inclined, and being a complete circle, termi i liately 
under the jet aperture where the water escapes from it. Thus the fluid 
actuating the machine escapes first at the jet aperture of the arm, is received 
in the circular channel before described, and, passing once round the 
machine, escapes, finally, into the receiver below, and exerts no further 
influence on it. This receiving and retaining the escaping fluid in the 
channel as described is attended with beneficial results in the working of 
the machine, and enhances the power derived, which is also increased by 
he use of one escape arm only.—Vot proceeded with. 


2511. L. Kocu, New York, U.S., “A moving tread power.”—Dated 4th No- 
vember, 1859. 

This invention relates to a peculiar construction and arrangement of 
mechanism for obtaining motive power, and consists in the application of 
the weight of a man or quadruped in stepping on bands or their equivalent 
as a cause of resistance against the propelling of any travelling machine, 
and thereby giving motion by the simple act of walking of the said mn or 
quadruped to any mechanism carried on the framework of such machine, 
such motion being obtained independently of the motion of the wheels 
on which the machine may be supported. 


Crass 2.—-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §C. 

2491. J. Jones, jun., Liverpool, ‘‘ Shipbuilding.”—Dated lst November, 1859. 
For the purposes of this invention, the patentee so constructs the ribs or 

framing of the ship, that the sides or ends of the ship formed when the ribs 

or framing is plated or planked over shall be considerably inclined, and on 
to such inclined sides he afterwards fixes thick protecting plates of metal ; 
by thus combining thick protecting plating of metal with a ship, 
the sides and ends of which are considerably inclined, a structure is obtained 
which will resist shot much more effectually than the floating batteries that 
have been hitherto constructed, in which the sides being vertical, or nearly 
so, the thick protecting plates with which they are coated have to resist the 
full force of the shot, which is not the case in ships or batterics constructed 
according to this inveution, as the inclination of the sides is such that the 
shots striking in a horizontal, or nearly horizontal, direction glance off 
from them, Any inclination may be given to the sides which is sufficient to 
cause a shot striking horizontally to glance from them. He prefers that 
the sides of the ship should incline outwards from the centre line of the 
ship, until they rise up to the water line; also, that at this point they 
should make a sharp angle bend or round, and from this point upwards that 
they should incline inwards towards the centre line; the sides may, hows 











ever, incline inwards towards the centre line from a point below the water 
line, or they may rise above the water line while still inclining outwards, 

afterwards incline inwards, so that the angle bend shall be above the 
water line ; the arrangement described is, however, that which is pre- 
ferred. The ribs or framing of the ship is by gee ye made of steel or 
wrought-iron, but may be made of other materials. It will be seen that, in 
a ship constructed as above described, the breadth of beam of the ship at 
the water line will be considerably greater than that on the upper deck. 


2522. F. PicuLer, Great Portland-street, Oxford-street, and H. J. Wieury 
@ -place, Regent's Park, London, ** The arrangement and construc. 
tion of wheeled carriages, or other vehicles or machines, in such manner 
that the occupant or occupants thereof may propel the same by alternating 
the weight of the person or persons riding.” —Dated 5th November, 1859. 

The framework of such vehicles may be variously arranged with more or 
less wheels, the front wheel or wheels being directed by the hands or feet, 
so as to guide the course of the . Within or outside the body of 
the carriage a frame or stool is placed, about the width of the carriage, with 
rockers attached to the lower extremity resting on the bottom of the 
vehicle, and moving (secured by reverse bands of thin metal) to and fro. 
similar to an ordinary rocking-chair. Or the rockers (comprising convex 
pieces of wood or metal) may be fixed inverted in the bottom of the car- 
riage, on which a flat surface, connected with the bottom of the frame 
supporting the seat, vibrates in the same manner. Attached to the back or 
sides of the seats described (which can be separately inclosed and sheltered 
as with open-front carriages) a rod or rods are connected, with a crank or 
cranks in the axle fixed to the hind wheels, which consequently revolve by 
the crank being acted upon as the person seated leans backwards and 
forwards.—Not proceeded with. 


and 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 
2480. J. Inauam and G. Coiuigr, Malifar, Yorkshire, ‘‘ Improvements in the 
manusacture of fabric ef the character of that technically called ‘ camlet,’ 
also in the winding of yarn employed in the production of such fabric.” 

Dated 31st October, 1859. 

The fabric technically termed camlet is a plain cloth with slight and 
almost imperceptible ribs or rolls in a direction from selvage to selvage of 
it, and this fabric is produced by employing in the weaving two-fold worsted 
warp with generally a single worsted weft. Now the object of these im- 
provements is to — a fabric similar, if not identical in appearance 
and utility, though at less cost, by certain combinations of cotton and 
worsted mohair or alpaca, For this purpose the patentees employ two-fold 
worsted warp, or it may be mohair or alpaca, with two-fold cotton weft, 
or a single fold equal or thereabout to the two-fold thread ; or in place of 
the two-fold or a single-fold cotton for the weft, they use two threads of 
single spun cotton, but in such case they throw the two threads at the 
same time into the same shed. The improvements also relate to employing 
two threads of single spun worsted for the weft, with a warp of two-fold 
worsted, mohair, or alpaca, by which a superior fabric of the character 
referred to will be produced. When two separate threads of single spun 
weft are employed, in place of one thread of two-fold or one weft of single 
thread, they prefer that the substance employed be together about equal to 
that of one two-fold, or the one single ordinarily used. In case the 
threads or yarns for the warps are woven in the raw state, the dyeing is 
effected in the piece. It is important, in order to the fabric formed with 
two single threads of weft being of uniform character, that, when winding 
such two threads on to the same shuttle-bobbin either thread breaks, the 
winding should stop. For this purpose they arrange the winding apparatus 
so that to each th there is a feeler, so that in the absence of thread 
from breakage or otherwise such feeler operates upon the stop motion to 
stop the motions of the app This means of operating may be em- 

»yloyed when two threads are required to be laid on to the same shuttle- 
bbin for other weavings. 


2481. J. Bouton, Halifux, Yorkshire, ‘‘ Winding thread or yarn on to shuttle- 
bobbins or pirns.”—Dated 31st October, 1859. 

The object of these improvements is to vary the amount of traverse of 
the thread or yarn as laid on to bobbins or pirns, in order that the successive 
layers of it may extend a shorter and shorter distance, and a conical or 
such like form thereby be given to the ends of the quantity so laid. The 
bobbins or pirns are supported in frames in which they are held by weights, 
and they have surface motion given to them by cylinders or drums, whilst 
the thread or yarn is laid thereon by conductors, by which the amount of 
traverse of the thread is reduced by the accumulation effected. By one 
method each conductor turns upon a hinge-joint, or is otherwise capable of 
rising upon one part of a lever, and these levers have motion given them 

pted to the length of the bobbins or pirns to be filled, and during the 
filling the outer or feed-end of each conductor rests upon, and is raised by, 
the accumulation of thread or yarn, by which its extent of traverse is 
reduced, and the desired form thereby given to the q 1antity of yarn or 
thread laid. The thread or yarn may also simply rise by resting on the 
accumulated thread, whilst guided in a slot or guide with diminished 
traverse; but such rising and these means may be otherwise varied. When 
the bobbins or pirns have received the quantity of the thread or yarn 
desired, they rise on their supporting frames, and move from contact with 
the cylinders or drums, by which motion to them is obtained, and the 
further winding thereon then ceases. 


2198. J. Leemine and J. C. RamspeN, Bradford, ‘ Looms.”—Dated 3rd 
November, 1859. 

This i tion relates to h or looms to be used in the weaving of 
those fabrics in which “ pick and pick ” is introduced, that is, in which two 
or more single picks of each colour or material follow each other succes- 
sively, or at stated intervals, and in which rotatory, horizontal, or vertical 
shuttle-boxes are used, and it consists, First, in the construction, arrange- 
ment, and bination of hanism for, and mode of, actuating the pick- 
ing motion of power-looms, so that the patentees are enabled to pick either 
once, twice, thrice, or more times from one or both sides of the loom, ac- 
cording to the requirements of the pattern to be woven. They effect this 
by attaching to each picking-shaft a short adjustable elbow lever, on one 
end of each lever is a bow! or friction pulley ; these bowls or friction pulleys 
are placed civher in contact with, or at a suitable distance from, the inside 
faces of two circular plates, which are fixed one on each end of the crank- 
shaft, and in the inside of each of these plates is fixed an eccentric nose or 
swell. The bowls on the elbow levers, when the picking levers are at rest, 
are inside the circle described by the eccentrics, noses, or swells, and are 
therefore not operated upon except when brought into action by the mecha- 
nism which is hereafter described. The distance of the bowls from the face 
of the plates is determined or regulated by adjusting screws, which can be 
fixed either into the elbow levers or into castings fixed to the loom framing, 
and it is by these sdjusting screws that they regulate the strength of the 
pick, which is a very important feature in power loom weaving. Secondly, 
in the construction, arrang t, and bination of hanism for, and 
the mode by which they are enabled to move out of the way of the weft- 
fork all the threads of weft, except the one which is required to be in opera- 
tion. On each end of the lathe of the loom they place a common weft-fork 
and weft-fork lever; but in this case the weft-fork levers are in operation 
every pick. Projecting upwards from the fulcrum of the lathe-swords at 
each end is a rod, and on the top of each rod, and at right angles thereto, is 
a piece which projects forward to the grates of the weft-forks, These rods 
are caused to move up and down at proper times by two levers, which work 
under them, such levers being operated by plates with tappets in the same 
way as described for the picking motion, and fixed on the same shaft. The 
levers which work the upright rods are moved from one set of tappets to 
the other by the same T lever and pattern surface that move the picking 
levers. 

2502. W. Witson, Newcastle-upon-Tyne, ‘‘ Felted fabrics suitable for the bodies 
of hats, caps, or bonnets.” —Dated 3rd November, 1359. 

In carrying out this invention one or more sets of conical blocks or 
shapes are placed on axes or spindles, somewhat inclined to each other, and 
these axes or spindles are carried by an upright spindle or axis, which is 
caused to rotate opposite a carding engine, so that the sliver may be received 
on to the two conical blocks, which are arranged to have a rotation on their 
own axes, first in one direction, and then in the other.—Not proceeded with, 


2513. C. Brook, jun., Meliham-mill, York, “‘ Apparatus for folding, tying 
and labelling hanks of yarn or thread.” —Daied 4th November, 1859. 
This invention cannot be described without reference to the drawings. 


2515. W. CLARKE, Nottingham, and J. Ge, Lenton, Nottinghamshire 
* Looped fabrics.”—Dated 4th November, 1859. 

This invention consists of a new bi or arrang t «f 
mechanism for producing looped fabrics, the object being to obtain a 
more simple form of machine capable of working with increased speed. 
The needles of the hine are independent needles, each having a slide to 
work in guides or combs. The sinkers for forming the loops are also inde- 
pendent, and work in guides or combs, and they are acted upon by means 
of double inclines. These double inclines, and the inclines for moving the 
needles to and fro, as well as the thread-carriers, are fixed to, and are 
carried by, one slide or car which, slides from right to left, and from 
left to right, on a fixed bar. otion is given thereto by means of a lever 
from a crank, or by a cam, as usual in framework knitting machines. In 
order to allow of the thread-carriers returning to form a fresh course, they 
are each mounted on a short bar, carried by the slide or carriage, in which 
they can slide a suitable distance to allow the slide or carriage with the in- 
clines to pass it after the pi 33 of the thread-carriers have been arres 
by their coming in contact with stops, and one at either end of every width 
of fabric. These stops, although fixed during the working of the machine, 
are made le of adjustment for narrowing or widening or otherwise. 
The presser is stationary, and is either formed of abar cut out suitably to 
allow for the movement up and down of the sinkers, or it may be fo! 
by a number of blades or pieces attached to a fixed bar by leads or other+ 
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The knocking over of the work is effected by means of a bar having 
s cut out for the of the needles (or steel bits may be let in lieu 
ereof), t which the work comes when the needles retire, and so 
leaves only the last formed loops upon the needles in the usual manner.— 
Not proceeded with. 


wise. 





Crass 4.—AGRICULTURE. 
ing Agri Engi Windlasses, Implemenis, Flo 
Including Agricultural ", A mp! ur 


2484. R. Cicnowsk!, Linow, Poland, ‘ PI "= Dated 31st October, 1859. 
This invention has for its object the formation of the mould-board, and 
the combination of the same with the share, so as to cause the plough to 
operate on the ground, raise, turn over, and deposit the furrow-slices in 
succession at an angle of 45 deg., or thereabouts, to the plane of the ground 
with diminished friction and resistance therefrom. For this purpose the 
share and mould-board are formed and combined so as to constitute one 
continued instrument or operator without any — between them. The 
outer surface of the mould-board is formed according to a spiral, with a 
pitch determined by the are through which the furrow-slice has to travel in 
ing from its original horizontal position to that in which it is deposited, 
divided by the length of the plough (that is, the length of the share and 
mould-board taken together), minus half of the length of the share, that is 
to say, the furrow-slice having to pass through an are of 135 deg. or there- 
abouts ; this number divided by the length of the mould-board added to 
half that of the share will yield a quotient which is the pitch of the spiral 
according to which the mould-board is formed. The after part of the 
mould-board, beginning from or near the point which causes the furrow- 
slice to assume a vertical position, is also formed with acurve or bend which 
leaves the portion of the furrow-slice in contact therewith, in such a manner 
as to diminish the friction aud resistance of the same to the action of the 
mould-board. In other respects the plough may be varied —Not proceeded 
with. 
2500, G. Wire, Dowgate hill, London, ‘‘ Steaming grain, dc."—A commu- 
nication.— Dated 3rd November, 1859. 
This invention consists in submitting corn, or other grain, or their grits, 
to steaming, for suitably moistening the same, in order to allow afterwards 
of the bettter separation of the bran from the flour in grinding.—Not pro- 


cecded with. 
CLass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ment, Glass, Paint, House Fittings, Warming, Ventilating, &c. 
2483. R. A. Brooman, Fleet-street, London, “ Plastic compositions to be 
employed for buildmg and decorating purposes, and in liew of marble, 

&c."—A communication.— Dated 31st October, 1859. 

From the similarity of these compositions to marble the inventors style 
them “similimarble.” To facture simili ble intended to remain 
white, take sulphate of potass about 14 0z.; river water, 16 quarts ; gum 
arabic, 2 1b. ; purified cement, 20 1b.; marble or alabaster powder or dust, 
20 Ib,; and treat as follows:—First mixture.—Dissolve over a slow fire, 
stirring all the time, 14 oz. of sulphate of potass in 16 quarts of water ; after 
fusion dissolve 2 1b. of gum arabic. Second mixture.—Stir together 2v lb. 
of purified cement, 20 1b. of marble or alabaster dust, and 5 Ib. of lime, 
slacked sufficiently to cause it to crumble into powder. Pour into a mortar 
of marble, porcelain, or other suitable material, a part of the first and a 
part of the secon. mixture, and stir with a wooden or bone spatula until the 
ingredient assumes the state of thick paste; then beat with a pestle until 
the mass becomes elastic, which will be ascertained by the composition not 
adhering to the pestle. To make mouldings or castings, grease the mould, 
and apply a first layer of about one-third of an inch in thickness of the 
composition produced as aforesaid ; this first layer is backed by another 
formed by boiling, for about three or four hours over a brisk fire, hemp, 
tow, or other fil t bst cut small in the ‘* first mixture” of 
gum and sulphate of potass. The product is mixed with the “second 
mixture” in a mortar and well beaten with a pestle until the filamentous 
parts are divided through the mass, and the whole reduced to a paste. Thus 
a composition of great solidity and impermeability is produced, lighter 
than, and taking an equal polish to, marble, and resisting the action of 
frost better than marble.—A communication, 


2504. J. Howarp, Fenchurch-street, London, * Moulding hollow bricks, &c.” 
—Dated 3rd Nov mber, 1859. 














The object of this invention is to mould hollow bricks and other hollow | 
articles with a closed end by pres.ing them through a die by means of a | 


moving plunger. Hitherto this has been found impracticable by reason of 
a vacuum or partial vacuum being formed within the moulded tube as it 
left the die, whereby the hollow article, before it could be cut off, would 
collapse under the pressure of the atmosphere. To remedy this it is pro- 


posed to admit air to the interior of the moulded hollow article, or to the | 


inner face of the closed end thereof, just prior to its starting from the die, 

and thereby to maintain an equal pressure of the atmosphere on the inner 

and outer surfaces of the moulded articles during its formation. 

2505. G. Wemyss, Springwood Park, Roxburgh, N.B., ** Ventilators.”— 
A communication.—Dated 3rd November, 1859. 

This invention relates to the arrangement and construction of ventilators 
for supplying fresh pure air to, and drawing-off vitiated air from, apart- 
ments of various kinds, but principally the living and sleeping-rooms of 
dwelling-houses. In carrying out this invention in practice there is fitted 
up in the wall of the room to be ventilated, and by preference near the 
ceiling, an adjustable *‘ gridiron” valve or slide, the face of which is flush 
with the inner face of the wall. This valve governs a passage into a metal 
chamber, which is fitted into a hole in the thickness of the wall directly 
behind the valve. This metal chamber is double the external section or 
division, being solid and close, excepting where the adjustable door or 
valve opens into it from the apartment, and where a tubular thoroughfare 
opens from it on the opposite side to connect the apartment with the ex- 
ternal atmosphere. The inner section of the chamber has a solid end next 
to the valvular passage, but it is perforated or slotted all round, so that the 
Vitiated air, as it enters from the room, first of all strikes against the solid 
end, and is then diffused along and over it, passing in between the two 
sections or divisions of the chambers. From this space the vitiated air 


joes into the interior of the inner section of the chamber through the | 
«, + ings in the sides, and it flows off therefrom through the end opposite | 


tw the solid end and the valvular entrance of the external section or 
chamber, thus escaping into the tube before mentioneJ, and passiug off 
into the atmosphere. The air does not, however, 
atmosphere, but it flows into a second duplex chamber built in the external 
face of the wall. It is the same as the duplex chamber in the apartment, 
except that its outer end or face is covered by a shield-piece open all round 
for the passage outwards of the vitiated air. 





Cass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
2517. R. A. Brooman, Fleet-strect, London, “ Improvements in breech-loading 
ordnance and other five arms, and in projcctiles to be used therewith.” — 
A communication.— Dated 4th November, 1859. 


This invention cannot be described in, detail without reference to the 
drawings. 


CLass 7.—FURNITURE AND CLOTHING. 

Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 

ments, Lamps, Manufactured Articles of Dress, &c. 

2479. T. C. Newsy, Welbeck-strect, and J. A. Raine, Wells-street, Gay's-inn- 
road, London, ‘* Portable bedsteads and spring mattresses.”-— Dated 31st 
October, 1859. 

According to this invention, the inventors construct portable bedsteads 
having a hinge-joint in the middle of the length of the bedstead, so that the 
centre part folds and rises upwards midway between the posts or uprights, 





which are made of the height above the bottom or support of the bedding | 


usual in what are termed French bedsteads. They form the frame of the 
bottom in two parts—that is to suy, two rectangular frames, one j--inted to 
the other midway of the length of the bedstead, as before mentioned ; the 
joints are carried some little distance below the frame, so that the joint 
will support the frame in the manner of a rule-joint when extended ; a leg 
or support may be introduced at this point if desired. They prefer to form 
the whole of iron, as being adapted for collapsing and stronger than other 
material. On the pillars of tube or rod-iron they fix arms which project 
some distance towards the opposite end of the bedstead, between two of 
which arms (one at cach side), at each end, the bottom frames are reccived, 
being jointed at the extreme ends of such arms; these joints are therefore 
at some little distance from the ends of the bottom frames ; suitable stretchers 
connect each pair of end posts together, one of which serves as a stop for 
the bedstead frame or bottom when extended. By thus jointing and 
mounting the parts cf the bedstead, when collapsed, the parts of the bottom 
or frames beyond the joints, supported on the arms before mentioned, 
descend to the level, or nearly 80, of the feet of the posts, while the middie 
part and jvints rises up to about the top of the posts, and is thus in a com- 
pact form for portability or stowing. With the bottom frames jointed to 
arnis on the posts they will be, when collapsed, at some little distance from 
the posts, which space they utilise by fitting and fixing to the bottom 
frames a spring mattress, Which will oceupy the space mentioned when 
collapsed. They form the mattress in two parts, one being placed on each 
of the frames, which tegether constitute the bottom, laths being stretched 
therecn as usual, on which they fix the springs of the mattress. They bore 
smsli holes ill round the angle-bars of the frames, and sew thereto the 
canvas or other material covering and inclosing the springs; they may be 


at once into the | 


further inclosed below with canvas if desirable. Strips or webbing may be 
also used to cross over the ings if f° place no 

immediately adjoining the ends next the to avoid interference with 
the collapsing. To stretch out and distend these parts of the mattress they 


attach straps or hooks, and fasten them to stretchers between the posts. 
Thus the mattress is fixed to the bedstead in two parts, and folds or col- 
lapses therewith with facility, without di ting or detaching any- 
thing beyond the hooks or straps lastly hereinbefore mentioned.—Not pro- 
ceeded with, 


2499. J. F. DRLAVIER, Paris, “‘ Coffee-pots, tea-pots, dc.” —Dated 3rd November, 





This invention cannot be described without reference to the drawings. 

2501. C. Bacon, Edgware-road, London, ** Globes and shades for gas-lights, 
dc.” — Dated 3rd November, 1859. 

This invention consists in forming the globes and shades of -lights and 
lamps with an interior globe or globes, the spaces between & cer and 
inner globes forming receptacles for water or other clear liquid, plain 
or coloured, as may be desired. 

2509. A. P. Bootupy, Dean-street, Soho, London, “ Travelling and such like 
bags.” —Dated 4th November, 1859. 

For the purposes of this invention the frames are formed in various parts, 
hinged together, so that not only at the unlocking of the top a square 
opening is obtained, as heretofore, but the side pieces, to which the top 
parts are connected, are also hinged to the lower portions of the sides ; 
and the ends are also hinged so as to fold outwards, leaving as the bottom, 
when desired, a part adapted for trays, or cases for dressing apparatus, or 
for other purposes, freely accessible. The sides and ends are capable of 
being held together by spring bolts, or such like means, when the bag is to 
be closed. The means which the patentee finds to answer well for con- 
necting together parts of bags, consist of a spring bent into a curved form, 
such that the inner turned-up edge may rest on the notch of a bolt. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and “Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


2477. A. TURNER, Manchester, ‘ Rendering paper waterpooof.”—Dated 31st 
October, 1859. 

The patentee makes a composition of caoutchouc, gutta-percha, resin, 
benzine, or any ground mineral dissolved by naphtha, camphine, turpentine, 
or other well-known solvents, which he spreads between two sheets of 
paper, and then passes the said double paper united by the said composi- 
tion through or between rollers arranged in any convenient form, 

2182. A. Cuevarier, Rue du Faubourg St. Martin, Paris, ‘‘ Neutralising the 
smell and savour of all vegetvble and animal substances.”"—Dated 3st 
October, 1859. 

Amongst the matters and productions, vegetable, animal, and mineral, 
either natural, obtained by art or morbid, the odours, the savour of the 
morbids, and the limpidity of which it is necessary to destroy, mark, and 
clarify, are, in the first place, fish oils, by reason of their importance, such 
as ,cod-liver, ray, and squalus ,and among the animal oils, especially with 
respect to limpidity, are those for burning, greasing, and the table. 
Amongst the essences and other matters which ure destined to effect this, 
whether natural or artificial, whether obtained from the vegetable, animal, 
or mineral creation, the patentee places in the front rank, ** mirbane,” a 
pyrogenic essence produced by the distillation of benzine. This essence is 
the disinfectant above all others, and when used to disinfect cod-liver oil, it 
further sweetens and aromatises it very agreeably, but it possesses very 
great acidness, which must be made to disappear before it can be used, and 
to effect this completely he uses as agents glucose, glycerine, diastase or 
dextrine, and preference should be given to glucose, as it not only destroys 
the acid and empyreumatic savour of the mirbane, but iv also clarifies it to 
the highest perfection, as well as all the fish oils and all other oils and 

either vegetable, animal, or mineral ; and further, all the different 
alcohols, all bal:aiws, and tars, and other fatty matters. When it is desired 
to associate one of the various essences with one of the matters or other 
products, the acidness may be removed by glucose, and it will be much 
purer, Cod-liver and other fish oils may be purified and clarified in the 
same manner as the mirbane. 

2492, W. H. Perkin, King David Fort, St. George's-in-the-cast, ‘* Colouring 
matters.” —Dated 1st November, 1859. 

An extension of time for filing the final specification of this invention 
having been petitioned for, the documents relating to the invention cannot 
at present be seen. 

2497. J. A. TURNER, Manchester, ‘‘ Rendering paper waterproof.”—Dated 3rd 
November, 1859. 

The inventor makes a position of , gutta-percha, resin, 
and any ground mineral dissolved by naphtha, turpentine, or other well- 
known solvents, which he spreads between two sheets of paper, and then 
passes the same through rollers; or, to accomplish the same object, he puts 
tar between two sheets of paper, but he prefers the former method as being 
more durable ; or, he places between the two sheets of paper any woven 
fabric, felt, wadding, or other fibrous material.—Not proce ded with, 





tol 








Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 


2503. C. W. SIEMENS, Grevt George street, Westminster, * Blectric telegraphi 
conductors, dc.” —Partly a communication.— Dated 3rd November, 1859. 
The patentee claims, First, insulating and covering wires for electric 
telegraphic purposes with india-rubber, by applying the same in strips, 
whose edges are cut, and the freshly cut surfaces united by means of grooved 
rollers and cutting edges. Secondly, insulating and covering wires for 
electric telegraphic f mae ne with two or more coverings of india-rubber, 
apphed in strips as described, and with the seams of successive coverings in 
different angular positions, by means of two or more machines placed in 
succession, with the grooved rollers of each machine at an angle to those 
of the preceding machine, Thirdly, insulating and covering two or more 
wires simultaneously with india-rubber, by passing the wires and two 
broad strips of sheet india-rubber between two or more grooved rollers and 
shearing discs placed alternately upon one spindle, and similar grooved 
rollers with or without soft or elastic intervening dises placed upon a second 
spindle, Fourthly, the mode or modes of constructing plain or vulcanised 
or hard vulcanised or hornified india-rubber insulating tubes, and tubular 
insulators, by cutting and unitiug the edges of a strip or strips of india- 





| rubber by means of rollers and cutting edges as described. Fifthly, con- 


structing insulating supports for electric telegraphic line wire of metallic 


| stalks partly incased, and insulated by tubes or coverings of hard vulcanised 


or hornified india-rubber, which tubes or coverings are either manufactured 
separately, or are ed or pleted on the said stalks, and are in- 
se or cemented in bell-shaped cups of cast-iron or other suitable 
material, as described. Sixthly, securing suspended electric telegraphic 
conductors or line wires to insulating supports by means of a bent plate or 
rod with two hooks and a wedge or screw, by which the wire is held between 
two points on one side, and one intermediate point on the other side, in 
manner described. Seventhly, constructing galvanic batteries to be excited 
by two different liquids, with an upper ober or compartinent containing 
the zine element, and a lower chamber containing the copper element, and 
separated from the upper chamber by a thick layer of paper pulp, saw-dust, 
or other porous material, and provided with a cylinder or funnel of im- 





| permeable non-conducting material by means of which the crystal of 





sulphate of copper, er other matcrials or solutions, can be introduced into 
the lower chamber as described. Eighthly, the application at both or cither 
of the signalling or receiving stations of electric telegraphs of a serics of 
rurfaces capable of being polarised for the purpose of discharging or assist- 
ing in discharging the line wire, or increasing the effect of weak currents on 
the receiving instrument, by means of the reflex or secondary current 
resulting from the charging or polarising of such surfaces. 

2521. D. Joy, Manchestir, ‘ Telegraphic cable."—A communicution,—Dated 

5th November, 1859. 

This invention consists in constructing machinery to lay or pay two or 
more strands, wires, or coverings simultaneously, or at one operation, side 
by side of, and close to, one another, over or around the parts sv to be 
bound, or covered in such manner as to place them like a flat band around 
such parts ; or otherwise to lay or pay an already manufactured flat band 
or bands or covering over or around such parts by winding the binding of 
and from off bobbins carried around the parts to be covered, the effect of 
the machinery being to bind or cover the parts required more rapidly, or 
with a less number of rotations, than if a single reund binding strand only 
were laid at one rotation ; and further, in constructing the machinery with 
a self-acting stopping motion, which will take effect in the event of the 
binding, or part or parts thereof, becoming troken ; and also in construct- 
ing the machinery so as to draw the cable in process of manufacture 
through itself, and to deliver it out of, or away from, itself by means of 
giooved gripping rollers driven at the requisite speed.— Not proceeded with. 





Cuiass 10,.—MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 

2429. M. Firzrarnick, Boulwart St. Martin, Paris, “ Apparatus to be ap- 
plied to the prevention of accidents on railways, cali * parachoe.’”— 
Dated 24th October, 1859. 

_ This —— cannot be described without reference to the drawings, — 

C ie 





2430. R. Seaenr, Peter-street, Ipswich, ‘‘ Compounds of india-rubber and 
gutta-percha.” — Dated 24th October, 1859. 

According to this invention, in preparing compounds of india-rubber and 
utta-percha, the ——- adds to these gums the fibre obtained from 
eather by the following chemical process:—He soaks leather cuttings 
in an alkaline ley until they become sufficiently softened, and then 
the cuttings to separate the ley as far as possible. Afterwards he steams 

the cuttings until a pulpy mass is obtained, This he rubs through a fine 
metal sieve, and the resulting fibre he mixes with india-rubber or gutta- 
percha, the same being redu to a plastic state by heat. 


2434. H. Greaves, Victoria-street, Westminster, “‘ Moulding and casting gas, 
water, and other pipes, sash-weights, &c.”—Dated 25th October, 1859, 

This invention consists, First, in the employment of centres or gudgeons 
at or about the centre of the flask or Iding-box fo’ bling the flask, 
after the pipe or other article has been moulded vertically, to be placed at 
an angle while the pipe or other article is being cast. Secondly, in forming 
bands or belts in the sand before the pattern is wholly withdrawn, 
Thirdly, in moulding pipes vertically entirely in green sand, which sand 
forms its own core without the aid of such cores as are at present employed. 
Fourthly, in moulding pipes, sash-weights, and other articles by pressure, 
instead of by ramming the sand as now practised. Fifthly, in an adupta- 
tion of the principle of the “ lever barrow” to the purpose of removing 
flasks or moulding boxes from the moulding table to the place of casting. 
Sixthly, in cleaning the inside and outside of pipes from the sand while 
they are revolving. The invention cannot be described without reference 
to the drawings. 

2438 J. M. Napier, York-road, Lambeth, 
25th October, 1859. 

This invention refers more particularly to cylinder printing-machines, in 
contra-distinction to platten or flat-surface printing-machines used for 
letter-press or raised surface printing, and employed to print books, news- 
papers, periodicals, broadsides, and general work, and consists of an im- 
proved means of introducing the paper or other material to be printed into 
the machine, as well as of receiving the sheets when printed. Instead of 
feeding the paper in sheets to the machine by hand, which is now the 
general practice, the patentee provides the paper to be printed in a long 
length wound round a roller ; this roller is ph on a ee is free to 
turn round. He would, however, remark that it has before been proposed to 
supply cylinder-machinery from rolls of paper; but, according to this in- 
vention, he provides convenient means for holding the outer end of the 
length of paper, so that its edge is presented to a vibrating gripper which, 
at the one extreme of its vibrations, takes hold of the end of the paper so 
presented to it. As soon as such gripper has taken hold o! the paper, the 
instruments which previously held it are released, and the gripper in the 
return vibration draws the paper with it, a a quantity from the 
roll of paper, until the grippers, dripping-bar, or other apparatus used in 
printing-machines for taking in the paper, can lay hold of the paper. When 
the apparatus of the printing-machine proper has taken hold of the end of 
the paper, the vibrating gripper will have let go the paper, and a pair of 
shears, or other cutting apparatus placed near to the first — apparatus 
will have cut through the paper. The piece or sheet thus cut off passes on 
through the printing-machine. This operation is repeated, and thus the 
printing-machine is supplied with sheets without the intervention of any 
a to feed them in by hand. When it is desired to damp the paper 

vefore printing, he causes it to pass through a trough of water, and 
between suitable rollers, to get rid of the surplus moisture ; or, instead of 
a trough of water, he uses rollers, the surfaces of which are supplied with 
water which is imparted to the paper as it passes between them ; or, if 
preferred, the purpose may be effected by — the paper through a 
steam-chamber. In all cases he prefers to damp the paper before it is cut 
off from the roller. In order to arrange the sheets in a pile upon the 
receiving-board after they have passed through the machine, he provides 
tapes and rollers, between which the sheets pass when in the act of being 
delivered on to the receiving-board. These are arranged so as to insure (as 
far as possible) the edge of the sheet coming out straight, He uses fixed 
ruides, between which the paper passes as it leaves the rollers; or one 
bottom guide will suffice, if the top roller is allowed to be a little in advance 
of the lower roller, so as rather to give the forward edge of the paper 
a tendency slownwards on to the guide, which supports the sheet, and gives 
it the proper direction on to the receiving-board. The receiving-board is 
placed at a convenient height in respect of the delivery rollers, and slopes 
down towards the end which is farthest away from the delivery rollers, 
when it is provided with a ledge by which the sheets are stopped as they 
slide down the incline. To avoid any bad effect from air remaining under 
the sheet, this ledge has openings through which the air can escape. He 
also provides two side ledges on the feed-board which can be fixed at the 
proper distances apart as they may be required according to the size of the 
sheet. These side ledges are to guide the sheet sideways, He lays across 
these ledges an open famawerk to prevent the paper rising or curling up ; 
or the same end may be answered by fixing overhanging guides to each of 
the side guides. The receiving-board is so ted that its inclination can 
be varied and adjusted with facility to suit the thickness of the sheet to be 
worked, and the speed of the hine, more inclination being required 
for thick than for thin paper, and when the machine is driven fast less 
inclination of the receiving-board will be required than when it is working 
slow. It will be thus made clear that the sheets pass from the delivery 
rollers, and are so guided that they range themselves one upon the other in 
a heap on the receiving-board. The first sheet when coming on to the 
board will of course fall lower than the last sheet, which sheet becomes the 
top sheet of the heap, but the height of the heap is not required to be so 
great as to prevent the poeeee laying of the sheets. When, however, a 
more uniform height of receiving surface is required, he makes the receiving- 
board to descend as the sheets accumulate upon it, so as to allow for the 
thickness of the sheets. In order to direct the front edge of the sheet down 
when it touches the lower ledge on the receiving board, this ledge is not 
placed at a right angle with the board, but it leans, making an acute angle 
towards the pile of paper. In order to facilitute the taking away of the 
paper when a sufficient quantity is in the receiving board, the bottom and 
side ledges of the recciving-board are so made as to be easily removed. The 
improved method of delivering the shects is also applicable to hi 
into which the sheets are fed by hand in the ordinary way, and it is not 
only suited for the delivery of the printed sheets, but also for the delivery 
of set-off sheets, such as are sometimes used in perfecting printing- 
machines. 


2441. E. 8S. Tepsurt, Leicester, ‘‘ Blastic fabrics.”"— Dated 25th October, 1859. 

The patentee claims the facture o } 1 elastic fabric, the 
surfaces of which are made of an even or cloth-like character, and free from 
corrugations or puckers, by the « tation of number of 
threads of india-rubber between two pieces of any suitable fabric, 

2442, A. McGuasuan, Drury-lane, London, “ Refrigerators.”—Dated 26th 
Ostober, 1859. 

This invention consists, First, in constructing refrigerators with tubular 
diaphragms composed of corrugated metal, united together so as to form a 
series of two or more tubular passages, connected at their ends by sockets 
which connect the alternate series of tubular passages, and form a con- 
tinuous passage for the flow of a current of cold water through them. Or 
the patentee constructs a tubular diaphragm composed of a series of two or 
more small pipes connected with the sockets, and inserts a fixed web or stop 
between the pipes, so as to form a tubular diaphragm, and prevent the flow 
of wort or liquor between them, These tubular diaph when united 
in a parallel series are placed in a cooling vat or cistern, The wort or liquor 
to be cooled is conducted alternately over and under the external surfaces 
of the tubular diaphragms, while a stream of cold water passes internally 
through them, the hot and cold liquids passing in —- directions. The 
Second improvement consists in uniting the foregoing series of tubular 
passages or diaphragms at convenient intervals by means of union joints, 
so that the several series of pipes or passages composing the tubular 
diaphragms may be disconnected and taken asunder for cleaning or for 
repairs, 


2443. W. CiLarK, Chancery-lane, London, “‘ Baths."—A communication.— 
Dated wth Octoler, 1859, 

The quantity of liquid employed in a bath is immaterial with regard to 
the hygienic or medical effect desired to be produced ; for whether an indi- 
vidual be immersed in five gallons or fifty gallons of liquid the action of the 
water on the skin and the absorption will be the same, provided the body of 
the bather be — constantly moistened ; the depth of the water is therefore 
unimportant. The new system of baths, combined with their application, 
which forms the subject of this invention, is chiefly intended to economise 
theamount of liquid used to procure new therapeutic effects. In ordinary 
baths economy in the liquid is usually resorted to only to economise heat, 
and is of no great importance, whereas, for mineral water baths, sea-water, 
or whey, or other baths in which certain substances are dissolved, economy 
of liquid becomes of considerable importance. Mincral baths, sea-water, 
whey, or other such like baths applied on this improved system may be 
employed in any locality with a few quarts, thus cnabling the general use of 
this hitherto restricted blessing. In this improved bath the liquid is econo- 
mised by substituting aqueous precipitations, similar to smail rain, or what 
is commonly known as Scotch mist, instead of the water generally used in 
baths. The ordinary mode of bulneation requires at least fifty gallons for 
each individual, while a bath, with the water applied in the form of a pre- 
cipitation, will only require about three quarts. The “ hydrofére” or hot 
mist bath constitutes a shower-bath, but does not require a hundredth part 
of the liquid necessary for shower-baths. This improved system of h 
also comprises a complete subdivision of the liquid employed, which should 
not, however, be reduced to vapour, as vaporisation deprives liquids of 
their most valuable properties, the effect oe by vapour baths being 
essentially different to that | roposed by the system herein described. By 





“ Printing-machines.”—Dated 

















reason of the affinity the molecules of water have to cach other each drop 
of water will weigh about one grain, and this normal drop should be dis- 
persed into an infinite number of almost imperceptible globules, The sub- 
The following are 
employed :—Ist. By causing the liquid to enter the bath 


division of the liquid is effected by ordinary means. 
among the met! 
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in a rapid current of air, gas, or vapour. 2nd. By causing jets of water to 
impinge with force against hard surfaces. 3rd. By subj ing the liquid to 
centrifugal force. 4th. Causing the liquid to pass through a filter; any 
other means of subdividing the liquid may be Ca pow the water being 
always administered in the form of extreniely small and thick rain. The 
bather carefully places himself in a closed box, made of or surrounded by 
non-conducting materials. In some cases the box may be made double and 
heated. The form of the box may be varied according to whether the 
bather desires to be entirely closed, or with his head unenclosed. A foot- 
warmer is employed during the bath to keep up the temperature of the feet. 

The liquid is then conducted into the case or bath, and reduced to the form 

of mist either hy the means of a current of air, gas, or vapour, or other- 

wise, as hereinbefore explained. 

2445. J. Z. Kay, Dundee, “ Gas-meters.”—Dated 26th October, 1859. 

The patentee claims the general arrangement and construction of meters 
or apparatus for measuring and registering the consumption of gas as 
descri The system or mode of aeenaing and constructing wet gas- 
meters with hydrostatic valve-boxes, which are so arranged as to ensure 
the proper water level in the meter, and the prevention of fraud by the 
sealing of the outlet pipe upon the meter being tilted either forwards or 
backwards as descri The system or mode of arranging and construct- 
ing gas-meters of the compensating class, in which the hydrostatic valve- 
box, with its reservoir and appurtenances, are arranged to compensate for 
the diminution of the water, and to prevent the tilting of the water for 
fraudulent purposes. 

2449. J. L. Pricuarv, Dowlais, Glamorganshire, ‘ Relieving pain in the 
human body.” —Dated 26th October, 1859. 

In cases of rheumatism, paralysis, ner , indigestion, chronic 
diseases, first stages of ption, defi t circulation of the blood, 
coldness of the extremities, and other local pains, the patentee uses such 
alleviative drugs as are well known in the profession, such as opium, 
chlorate of potash, or other drugs suitable to the treatment of the com- 
plaint, the said drugs being thrown into the blood, or applied to the parts 
affected, by means of a battery or batteries, and insulated wire placed in 
such a form as to aid the uniformity of the current, by which means the 
fluid is applied in a continuous current. 

2450. J. Armour, Kilmarnock, N.B., “ Apparatus for measuring and for 
regulating supplies of solid and fluid substances in the preparation of 
mixtures or compounds.” —Dated 26th October, 1859. 

This invention consists in constructing an apparatus with a set of com- 
partments or divisions, and furnishing the same above and below with 
revolving or sliding lids, or covers, formed with apertures in the same, or 
with fixed covers or lids, with apertures and revolving or sliding compart- 
ments placed between them, and so arranged as to allow solid substances in 
a ground, pulverised, or other like form, or fluid substances, to pass into 
and fill successively the said compartments or divisions, from which they 
may be drawn off for use as desired. By these means the quantities of 
ground fire-clay and water required for the manufacture of fire-clay of given 
consistencies, or the quantities of chemical and other substances requisite 
for the manufacture of manure, gunpowder dough, and other compounds may 
be measured and regulated with all needful t The pat does not 
confine himself to any form of compartments, but he prefers to divide a 
cylindrical vessel radially by suitable partitions, and to furnish them with 
circular lids or covers revolving about the centre. 

2451. C. BE. Witson and H. G. Hacker, Monkwell-street, London, ‘ Chenille.” 
—Dated 2th October, 1859. 

The patentees erect a table or platform in which dovetailed grooves are 
formed to correspond with grooves formed on a travelling carriage (to be 
hereafter described) ; or they place rails on, or form grooves in, the table or 
platform for the reception of the wheels of the said travelling carriage. 
Over the table they stretch two wires side by side, which extend from end 
to end of the table, and pass through guides and spindles in the — 
The front of the carriage carries at top a bobbin containing a fine wire 
which is guided by a guide-pulley over and between the two wires; these 
wires, with the fine wire, pass through a guide borne by the carriage, then 
through a hollow spindle (also on the carriage), carrying a bobbin contain- 
ing silk or other material, of which the chenille is to be formed. The silk 
from the bobbin is passed through flyers on the hollow spindle. Rotation 
being imparted to the flyers causes them to wrap the silk round the wires, 
and the carriage being caused to advance by means of a weight or endless 
screw, or other suitable contrivance, brings the closed wires against a guide- 
roller or between two guide-rollers in the back frame of the carriage, when 
a fine wire like that secondly hereinafter mentioned is laid upon the silk ; 
the advance of the carriage brings the silk in contact with a knife which 
enters under and between the two main wires. The two fine wires are 
twisted, whereupon the'silk cut as chenille is carried away upon them. For 
the fine, wire, .threads may be substituted, and instead of the carriage 
being caused to travel, it may be stationary, and the wires may be drawn 
through it, 

2452. R. Caristy, jun., Weston, Hertfordshire, “ Closing of doors.”—Dated 
26th October, 1859. 

This apparatus for the closing of doors consists of two parts, which may 
he connected together by a sort of hinge-joint; one of these parts the 
inventor prefers to be double to give elastic pressure when applied, and to 
have strong teeth projecting from it, the other by a sliding joint or other- 
wise being formed to slide partly through and about at right angles to it. 
When desired to apply the apparatus, the plate with teeth is placed against 
the jamb in such manner that in the closing of the door the teeth will be 
forced into the jamb; the other part of the apparatus is then moved at 
right angles through that between the door and the jamb, so that one part 
of it projects over the door, the other over the jamb, forming a sort of bolt 
by which the door will be found securely held till the cross-piece is with- 
drawn to admit of the opening of the door, when the apparatus may be 
altogether removed. The two parts of the apparatus may be formed to 
separate one from the other, but, by being formed with a sort of hinge- 
joint, it gives facility for folding and holding them together by a clip on one 
of them, in order to their being safely carried in the pocket. He inclines 
the teeth in a direction having a tendency to and the holding to the jamb 
in case of pressure from without.— Not proceeded with. 

2455. C. Stevens, Welbeck-street, Cavendish-square, London, A machinesor 
scouring and polishing floors and decks of ships.” —A communication.— 
Dated 27th October, 1859. 

This machine is composed of movable brushes which, being acted on by 
springs, present a steady and uniform pressure upon the floor, 

2467. E. H, Rascou, Brydges-street, Covent-garlen, London, ‘Cleansing of 
plates, dishes, &e."—A communication.— Dated 27th October, 1859. 

The inventor suggests the use of a small broom or brush made as follows : 
—'To the end of a handle or stick—the most convenient length of which he 
finds to be about 1 ft.—he adapts a brush of about the size of the brushes 
used by painters (i¢., 4 in. to 6in. in length and 8 in. to 4 in. in diamet er) 
but instead of being made of hair he makes these brushes with tow-yarn, 
flax-yarn, jute, together or separate, millwaste of all descriptions, cotton- 
yarn or flock, linen or cotton threads, linen or cotton cuttings of all 
descriptions, all of the above materials being very easily cleansed and kept 
in a good state of cleanliness. It will be understood that, with the new 
implement, it is not necessary either to plunge one’s hand into the hot 
water, or to handle the dirty and greasy dish-cloths as horetofore.— Not 
proceeded with. 

2464. A. B. Mircuriy, Birmingham, ‘* Pen holder.”— Dated 28th October, 1859. 

The patentee claims a penholder in which the pen is held by its edges or 
sides being pressed upon a curved surface of greater radius than that of the 
pen, by means of spring flaps bearing upon the back of the pen. 


2465. J. Puantigr, Paris, ‘ Brushes and brooms.”—Dated 28th October, 1859. 
This invention relates to that description of brushes or brooms provided 
with a handle as are wade use of for rubbing, washing, or cleansing floors, 
brushing carpets or tapestry, white-washing, or roughly painting walls or 
other similar purposes. The same consist in connecting the handle to the 
broom or brush by means of any suitable joint or articulation, such, for 
instance, as a knuckle, universal or other joint, allowing the brush in what- 
ever position of the handle properly to come in contact with the surface 
the same has to act upon, a spring giving sufficient elasticity to the action 
of the brush; while, on the other hand, this latter may be momentarily 
fixed to the handie in any suitable position by a hook or any other similar 
means. As a connecting jomt, the inventor prefers simply fixing in the 
back of the brush, towards the middle of its length, two small ears or ring 
screws, in the ears or rings of which turn the ends of an arm of a T-shaped 
piece, the other arm of which is fixed to the end of the handle.— Not pro- 
ceeded with. 
2469. J. F. Coun, Devonshire-strect, Middleex, ‘ Time-keepers."—Dated 28th 
October, 1859. 

The distinguishing points of principle in this invention consist in a 
reversion of the locking angles of the anchor pallets, or locking faces of the 
escape-wheel teeth, in lever-escapements in time keepers, in such manner 
that the alternate onward pressure of the escape-wheel teeth on each pallet 
locking will throw cach pallet respectively out of locking, instead 
of the pressure drawing each pallet respectively into the spaces of 
the wheel-teeth, as is the case in ordinary detached lever escape- 
ments. The first consequence of this difference of direction of the 
locking angle of each pallet is, that any tooth of the escape-wheel, when 
resting on either pallet-locking, will have a constant tendency to unlock 
itself therefrom by the pressure reversing the ordinary motion, or tendency 
to motion, of the pallets, thereby destroying the detachment without offer- 
ing to the balance or balance-spring the sligh iff of resist 
during the entire are of vibration of the balance. In this escapement— 
which the patentee designates the anti-detached, or repellent-lever escape- 
ment—the power from the escape-wheel is wholly transwitted to the anchor- 
pallets and lever, and from the lever wholly to the Lalance, with only the 
smallest loss of power by drops of the wheel-teeth on the lockings, as 
pallets and wheels of the several descriptions herein given admit of very 
close scraping. 

















2472, J. Mascorp, J. Bonner, and F. Viner, Banbury, “ Cutting up and 
pulping or reducing vegetable and animal substances.”—Dated 20th 
October, 1859. : my 

In the improved machine or apparatus constructed according to this in- 
vention, an arrangement for sliciny or cutting the substance is combined 
with another arrangement or contrivance for pulping or reducing the sub- 
stance to either a pulpy mass, or to very small pieces, as may be desired. 

These two contrivances may be so arranged as to work in combination, or 

they may be worked separately.— Not proceeded with. 


2478. J. Brown, Carlisle, ‘‘ Treatment of growing crops.” —Dated 31st October, 
1859 


This invention relates to an improved system or mode of irrigating and 
applying warmth to growing crops, whereby a regular and full supply of 
moisture is imparted to plants in dry weather, and a certain degree of 
atmospheric heat in cold weather, thereby ensuring a supply of moisture 
and food in the proper proportion for the daily nutriment of the plants, 
suited to every stage of their growth, and consequently increasing the 
abundance of the crop. According to this invention, the patentee prop 
to irrigate the land by means of river or other water, liquid manure, the 
sewage of towns, or any other liquid impregnated with fertilising matter, 

itable arrang being adopted for dissolving guano and artificial 
manures, and for conveying them in this liquid state through the same 
channel, and distributing them, to a certain extent, by a self-acting system 
in combination with such moisture over the surface of the land in the form 
of showers. The irrigation may be effected either by day or by night, 
without the aid of manual or other labour or the use of hose-pipes. ln 
putting this self-acting system of irrigation and manuring into actual 
practice, he makes available the surplus water of rivers, or other convenient 
sources, by erecting a tank or tanks at a suitable elevation, and he pumps into 
them the water which he intends to use for irrigation. In connection with 
the tank or tanks he lays one or more mains, which should extend over the 
farm or land to be operated upon, either above or below the surface, to 
which main or mains he connects branch-pipes placed on the surface or 
elevated at a convenient height above the ground to suit the various crops 
for which the irrigation is intended. In order that the liquid, whether 
pure water or liquid manure, may be applied to the ground 1 the form of 
showers, he proposes to have these pipes perforated, and to provide them 
also with stop-cocks or sluice-valves, whereby the supply of liquid may be 
turned on or shut off through or from any cne or more of the branch-pipes 
or mains. Another part of the invention, and which may be employed 
either separately or in combination with the improved system of irrigation 
and manuring, consists of a peculiar mode of applying an artificially-warmed 
and humid atmosphere to growing crops in frosty weather, or when the 
temperature falls below the point necessary for promoting the steady 
growth of the plants during winter, whereby the development also of the 
plants may be maintained until the advent of more genial weather. In 
carrying out this portion of the invention (which is more particularly 
applicable to market gardens and horticulture), he proposes to enclose and 
cover in the crops by any suitable roofing which will prevent the escape or 
loss of heat, and conveys the necessary warmth to them in the form of 
steam supplied from a convenient generator, and directed through the 
perforated pipes hereinbefore referred to when not in use for irrigation, or 
through a separate and distinct system of steam-pipes specially adapted for 
that purpose. 

2485. J. Houmes, Pleystowe Capel, Surrey, ‘ Halter-block.”—Dated 31st 
October, 1859 : 

The object of this invention is to detach the block from the halter ina 
more speedy way than heretofore, and is effected as follows :—The block 
being made of any suitable material is by preference divided into or formed 
in two halves hinged together at the back, the front being supplied with a 
spring-catch which holds them together and“forms a grip, by releasing 
which the pin which retains the halter is withdrawn from the holes or links 
as the case may be, and it is immediately liberated. Within the block a 
channel is formed, to allow of the halter pasving through it, and a pin is 
caused to pass and take into one of a number of holes formed in the halter, 
or one of a number of links (when of chain) by which it is held. Should a 
horse get hung up, the block may be instantly detached by the withdrawal 
of the pin, and the strap or chain released; or should a horse’s h 
required to be brought down while cleaning or otherwise, it can be done by 
inserting the pin into one of the holes or links of the halter nearer the head- 
stall, The same kind of block may be applied to rope halters by simply 
forming knots on the rope at convenient intervals as substitutes for the 
holes or links before described, the block being retained between two 
contiguous knots which perform the same office as the pin in the double 
block. 

2486. J. T. Pitman, Gracechurch-street, London, ‘‘ Forges.”—A communica- 
tion.— Dated 3lat October, 1859. 
This invention cannot be described without reference to the drawings. 


2487. L. Pont, Offenbuch, Germany, ‘ Fastenings for bags, purses, &c.”— 
Dated 3\st Octuber, 1859. 

The patentee constructs his fastenings in such manner that the opening 
may be effected by applying pressure in the same direction as that in which 
the bag or other article opens, that is to say, in a direction transverse to the 
plane of the frame, or perpendicular to it, supposing the plane lying hori- 
zontally, thereby considerably facilitating the operating of the fastening. 
In one arrangement, which is that preferred, for carrying the invention 
into effect, the opening is performed by exerting pressure on a lever-arm or 
piece, and thereby causing it to work on a pin or centre, by which action it 
moves a loop or eye, and releases it from a hook or catch opposite. When 
the pressure is removed from the lever a spring restores it to place, allowing 
hook and loop to re-engage. The lever or arm may be conveniently worked 
by pressing on a button attached to it, and slightly protruding from the 
back or front of the frame ; this arrangement may, however, be modified to 
allow.of the lever or arm being actuated otherwise. Of course he does not 
restrict himself to the foregoing details. A lock may be combined with the 
fastening for locking the lever or arm. 


2488. C. Reap, Birmingham, and J. A. Reap, Sinethwick, near Birmingham, 
** Tap or stop-cock.”"— Dated 1st Novenber, 1359. 

This invention consists of a tap or stop-cock constructed in the manner 
hereinafter explained, and capable of drawing off from different reservoirs 
or cisterns ore or other of the liquids vontained in the said cisterns, aud 
delivering the same at one mouth or delivery-pipe. The invention is par- 
ticularly applicable for drawing off at the same mouth or delivery-pipe hot 
or cold water at pleasure, but may also be employed for draming off different 
liquids, steam, or gases, or a liquid and steam or gas. The tap or stop cock 
consists of a barrel and plug like an ordinary tap, but instead of the ordinary 
water-way passing diametrically through the plug, the inventors make three 
water-ways. Each oi the said water-ways proceed from the surface of the 
plug, and open into one another in the axis of the plug. Instead of having 
only one supply-pipe on the barrel of the tap, they have two of the said 
supply-pipes, the two supply-pipes and the delivery-pipe on the barrel of 
the tap being in the same plane, and inclined to one another at the same 
angle as the three water-ways iu the plug. They prefer to place the two 
supply-pipes and the delivery-pipe at points equidistant from one another, 
but they do not limit themselves to any particular angle or position either 
in the said pipes or in the water-ways in the plug. In using the tap, one of 
the supply-pipes is connected with one of the cisterns or reservvirs from 
which the tap is to draw, and the other supply-pipe is connected with the 
other reservoir, By turaing the plug, by means of its handle, the delivery- 
pipe or mouth of the tap is put into communication with one or other of 
the reservoirs, and the desired liquid drawn off. The proper position of 
the plug is determined by means of stops, which limit its motion,.—-Not pro- 
ceeded with, 











2489. W. Srence, Chancery-lane, London, “ Instrument for taking and 
— deep-sea soundings.” —A communication.—Dated 1st Novenvder, 
559. 

This invention consists in a tube or cylinder, which is closed at one end 
and open at the other, the open end having fitted into it a removable bridge 
or guide, through which a graduated piston-rod is capable of working. To 
one end of the graduated rod is fixed a piston, fitting the interior of the 
tube or cylinder, air and water-tight ; also on the said rod is fitted an indi- 
cator adapted to slide thereou with sufficient friction to keep it in its place. 
The instrument is connected to the sounding-line by means of a bale-cord 


| or wire. The depth of the sounding is ascertained by the position of the 


indicator on the graduated rod, along which it is caused to slide (being in 
contact with the bridge or guide) by the passing of the piston towards the 
closed end of the tube or cylinder as it is pressed upon by the water with 
gradually increasing pressure during the descent of the instrument, so as to 
condense the air between the piston and the closed end of the tube or 
cylinder. 


2490. A. V. Newron, Chancery-lane, London, ** Condensing and cooling vapour 
and jluids.”"—A communication.— Dated 1st November, 1859. 

In the improved apparatus forming the subject of this invention the 
exhaust steam is condensed in such a manner, and by such a mechanical 
device, that a vacuum or a partial vacuum or space is formed between the 

paratus and the cooling liquid, so that the exhaust steam will impinge 
directly upon a large extent of cooling surfae, and become condensed, the 
refrigerating element being kept cvol, or at the desired temperature, by a 
water jacket or by coils of pipes, through which cold water is made to flow 
or in any proper manner. The apparatus that is employed consists of a 
bucket or wheel revolving in the cooling liquid, and communicating with 
the exhaust steam pipe, so that when the wheel or bucket is revolving the 
exhaust steam will rush through the same, and strike against the cooling 
liquid and be condensed. The simplicity of this arrangement, the non- 
liability of its getting out of order, and the effectiveness of its operation, 
secure the desideratum that has been long sought for, viz., a practical eon- 
densing apparatus, by which the boiler could be fed by its own condensed 
a or pure water that forms the constant and never-failing supply 





2493. R De Barry, Finsbury-square, London, ‘“‘ Machinery for the manufac- 
ture of cigars.” —A communication.— Dated 1st November, 1859 
This machinery, for the manufacture of cigars, includes, First, a machine 
for the manufacture of the interior or core of cigars ; Secondly, a machine 
for covering the core of cigars, and furnishing them with an outer casing 
This invention cannot be described without reference to the drawings, 
2494. B, Browns, King Willvam-<street, London, “* A self-heating ironing appa- 
ratus.”"—A communication.— Dated 2nd November, 1859. — 
This invention consists, First, in so constructing the apparatus as that it 
shall have two working surfaces, either of which may be used as desired - 
and, Secondly, in heaiing the same by means of a spirit-lamp connected 
thereto, and movable therewith.— Not proceeded with. 


2495. J. L. Bappen, Fenchureh-street, London, “ Forming and driving 
piles."—A communication.— Dated 2nd November, 1859. 

The patentee claims, First, the forming a pile by means of a series of 
metal rods or bars united or combined at one end, so as to form a solid foot 
to a skeleton pile, and driving the same by means of an independent ram or 
punch. He claims a mode of constructing skeleton piles, and fixing 
the same on rocks or other parts where ordinary piles cannot be driven, 
2496. R. H. Hess, Newton-street, Hoxton, London, ‘‘ Gas-burners.”— Dated 

2nd. November, 1859. 

This invention consists in making gas-burners by pressing the materials 
used in the manufacture of porcelain or china in suitable moulds, and 
burning the same afterwards to the necessary degree of hardness.— Not pro- 
ceeded with, 


2506, A. BINCKES, Cornbury-place, Old Kent road, London, ** Optical instru- 
ments.” —Dated 4th November, 1359. 

This invention consisis of a mechanical contrivance for altering or 
adjusting, in a simple and efficient manner, the focus or distance between 
the lens of optical instruments and the object to be viewed, aud is especially 
intended for optical instruments made with double glasses, such as stereo. 
scopes and opera-glasses, in which it is desirable to vary the angle of in- 
clination of the object-glasses simultaneously with the alteration of the 
focus—that is to say, as the focus shortens the glasses should approach each 
other at an angle, and as the focus lengthens the glasses should recede from 
each other at an angle in an opposite direction to the former angles. The 
inventor proposes to effect these objects by means of two jointed levers, 
one end whereof moves on a fixed pivot, and the other ends are simply 
hinged together. Suppose the invention, for example, to be applied toa 
stereoscope, the lenses thereof are affixed to the hinged ends of the said 
levers, so What, when such said levers are bent to produce a short focus, the 
outer edge af such lens shall be inclined inwards, ad vice versa when the 
levers approach a straight line for producing a longer iocus. These com- 
bined movements of the levers and the lenses may be produced by an 
arrang it of comy 1 levers.—Not proceeded with. 

2507. E. Juzet, Boulevart St. Martin, Paris, “‘ Lubricating apparvatus”"~ 
Dated 4th November, 1859. 

Tiis invention cannot be described without reference to the drawings, 
2514. A. V. Newton, Chancery-lane, London, ‘ Type-setting and distributing 

apparatus.” —A communication.— Dated ith November, 185%. 

This invention cannot be described without reference to the drawings. 

2516. W. Hitt, Coombe Hay, nea Bath, “ Lightning conductors.”—Dated 4th 
November, 1859. 

According to this invention the lightning conductors are made cither in 
parallel or taper pieces of convenient length, and the sizes to diminish from 
the bottom upwards, the pieces or sections of the conductor being made 
either solid or tubular, and connected the one to the other by screws or 
other convenient means A projection from the end of the one piece or 
section, on which an external thread is cyt, screws into a socket having a 
corresponding internal thread at the extremity of the other piece or section, 
The lower end of the conductor fits into a suitable socket bedded in the 
earth, and is continued several feet below the surface. Conductors con- 
structed in this ;manner should be erected at a short distance from the 
building they are i Jed to protect, and they do not require any stays, as 
sufficient stability is obtained by making the conductor to taper as above 
explained.— Not proceeded with. 

2518. J. CHESTERMAN, Sheffield, “ Heating, hardening, and tempering clock- 
springs, wutch-springs, band-saws, steel for diveses, dc.”— Duted Ath 
November, 1859. 

This invention consists, First, in a new kind of furnace, made of metal or 
eartheuware plates or boxes, having grooves through which the steel is 
passed to be heated ; from thence it is passed between cold plates, or through 
fluid, to harden it. Secondly, after leaving the plates or fluid it is con- . 
veyed over the top of the furnace, by which means it is tempered. 

2519. J. G. Meyer, Paris, “‘ An improvement in the inanufucture of articles 
usually made of straw.”—Dated 4th November, 1359. 

This invention consists in the employment (in lieu of the ordinary straw) 
of straw known as pia (tacca pinnatijida). This pia straw is whiter, lighter, 
and more brilliant than that usually manufactured, and neither becomes 
yellow, nor is its colour i ffected by the sun, 











Tue AERropuon.—The aérophon is a novel and ingenious musical 
instrument, consisting in the sounds being produced by means of 
steam, and the ingenuity in the mechanical arrangements of the 
working details. The exhibitor, Mr. Denny, of the United States, 
who has patented his instrument both in England and America, 
has chosen Cremorne Gardens as a place where its powers could best 
be tested. At a distance it has a pretty appearance, presenting 
a cluster of shining, brass, wide-mouthed trumpets. When examined 
closely, there are seen two rows of brass cylinders, viz., twelve of 
large size behind and twenty-two smaller in front; into these cylin- 
ders steam is admitted by means of a simple and ingenious valvular 
apparatus. When the steam is admitted each cylinder, of course, 
sounds a different note, and we have, in fact, the idea of the 
ordinary railway steam-whistle expanded into a musical instrument. 


SrncuLar Cause or Gas Expvosions.—It bas been ascertained 
by an eminent German chemist that carburetted hydrogen, or 
illuminating gas, when brought into contact with certain saline 
solutions, especially nitrate of silver, will form substances of a 
highly explosive nature. Dr. Torrey, of New York, has found that 
illuminating gas, passing through copper pipes, produces an explosive 
deposit on the inner surface, which it struck, however slightly, will 
detonate. ‘These discoveries may account for explosions hitherto 
unexplained. Pursuing the subject, Mr. Septimus Piesse, after a 
series of experiments performed in his laboratory, finds that these 
deposits are, in truth, fulminates of the metals in question—similar 
to the material employed to fill percussion caps. Mr. Diesse observes 
that coal gas is frequently contaminated with cyanic and fulminic 
compounds of ammonia, which fully accounts for the detonating 
compounds being produced. 


Sincutar Desrructrion or A Rawway Bripcr.—On Wednes- 
day week much excitement was occasioned in Newcastle-on-Tyne 
by the announcement that the bridge of the Newcastle and Carlisle 
Kailway across the Tyne at Scotswood was on fire. Vire-engines 
were despatched with all expedition, and a great concourse of people 
were soon assembled near the scene of the conflagration ; but the fire 
had got too much hold, the bridge being a wooden structure, and 
between five and six o'clock it was burnt down to the edge of the tide. 
The extensive paper-mills of Messrs. Grace were also threatened with 
destruction, but fortunately they escaped with but little iajury. 
The destruction of the bridge is not a little singular, In conse- 
quence of a memorial from the inhabitants of the villages above the 
bridge, the Board of Trade had sent Colonel Yolland down to inspect 
it, The examination took place on Wednesday forenoon. ‘The in- 
spector was accompanied by Mr. Peter Tait, engincer to the Carlisle 
Company, and Mr. Bourne, one of the engineers to the North-Eastern. 
‘These gentlemen arrived at Scotswood a little before ten o'clock, and 
remained there till nearly one. During that time they ran a num- 
ber ot engines back and forward on the bridge, sometimes keeping 
one standing on it for nearly an hour at atime. It is supposed that 
the hot ashes from the engine fires had got in between the crevices 
of the wood planking, where it had smouldered for some time and 
then ignited. ‘The train which leaves the central station for Carlisle 
at halt-past one o'clock crossed the bridge a few minutes afier that 
hour, and nothing unusual was noticed, But shortly after that time 
—at about three o'clock, the bridge was observed to be on fire near 
the centre. On Wednesday, at noon, a meeting of the Newcastle Town 
Council was convened for the special purpose of adopting measures 
to oppose the amalgamation of the Newcastle and Carlisle with the 
North-Eastern Railway unless this identical structure was removed, 
as it was a great hindrance to navigation and river improvement. 
But while they were assembled a telegraphic message arrived that 
the Bill was thrown out in committee, and they had not been long 
dispersed when intelligence arrived in the town that the editice itself 
was in a blaze. ‘The company havea branch line running into Gates- 


head, and, as the Scotswood chain-bridge closely adjoins the one 
destroyed, there will be little ditiiculty in keeping the traftic open. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A SHADE OF IMPROVEMENT IN THE IRON TRADE: Dulness on *Change—TuHeE 
FRENCH IRONMASTERS AND THE TARIFF: Opinions on the Treaty—Pic 
Inon TENDEBS ACCEPTED FoR Rartway Inon—Mr. S, GRiFFITHS— 
DeaTH OF THE GOVERNMENT INsPecToR oF CoaL Mines—Tue CoaL 
Trap—E— Tue GREAT WEsTERN CoMPANY aND MINE PROPRIETORS 3 
Another Legal Decision—BiRMINGHAM AND WOLVERHAMPTON ° GENERAL 
Trapes—FREE LisRaRies FOR BIRMINGHAM AND WOLVERHAMPTON— 
FEARFUL COLLIERY ACCIDENTS, 

‘Tue iron trade in the West Midlands cannot truthfully be reported 

worse than it was last week, and, if there is any difference, it is for 

the better. There is evidently a shade more movement this week 
than last. More pigs are changing hands, and at the malleable iron 
houses orders continue to arrive in sufficient numbers to supply the 
places of those worked out, and to keep certain houses really full. 
The confidence, too, of such houses in the continuance of a good 
hand-to-mouth demand js firmer than a week or two ago it seemed 
to be. Still it cannot be denied that these remarks apply only to 
leading houses and a few others who are rising into that position 
through their resolute attention to the quality of their iron. The 
makers of an inferior article were, perhaps, louder in their complaints 
of the slackness of trade on Change yesterday and on Wednesday 
than they were at the date of our last report. By these last-named 
makers, very low prices have to be quoted to secure specifications— 
prices which some makers profess their inability to understand how 
they can be remunerative. The United States demand continues to 
be without animation, and some houses who have been depending 
upon transatlantic orders are suflering in consequence. This 





consequence being foreseen by others, such producers have lately | 


been turning their attention to other markets, and where these have 
taken a direction which relates to the use of iron in civil engineering, 
principally at home, the change has proved successful. 

We perceive that the French ironmasters and maoitres de forges 
have addressed petitions to the French Senate asking that the maxi- 
mum duty placed upon iron till the year 1864 shall suffer no reduc- 
tion, and that the duty which may replace it at that date shall, for 
the ten years following, remain unaltered. What the Senate may 
reply to this petition, modifying as it does so essentially the results 
of the Treaty of the 23rd of January for the English iron trade, it 
is of course impossible to say ; ‘“ but,” in the words of the Morning 
Chronicle, “it may perhaps be guessed from the official report of 
M. Gerterin, a member of the Senate,” which is here subjoined :— 
“ Certain ironmasters and proprietors of the Ardennes submit to the 
Senate the dificult position to which the iron trade of France is 
reduced by the Treaty of Commerce concluded with Great Britain 
on the 23rd of January last. Without showing themselves dis- 
couraged by the formidable competition with which they must con- 
tend, they appear more occupied with the future than the present. 
They however definitely request that the: maximum duty placed bythe 
‘Treaty upon iron till the year 1864 shall not undergo any abatement 
during that interval, and whatever duty shall replace it at that epoch 
shall be maintained, without any reduction, for the space of ten years. 
Your commission, Messieurs-les-Sendteurs, has scrutinised that 
petition with all necessary attention and interest, and now submits 
the opinion derived from that examination, together with sugges- 
tions as to what steps should be taken under the circumstances, 
The Treaty, you are aware Messieurs-les-Sendteurs, unites France 
with England for ten years without in any way binding ber towards 
herself. Thus, the duties upon iron, such as they are, in common 
with other articles of commerce mentioned in the Treaty, cannot in 
any way be augmented, but the Government has not abnegated the 
faculty of reducing them before the expiry of the dates determined 
by the treaty, if the Government should determine that such a 
modification would tend to the general interests of the country. It 
is no doubt on account of the possible exercise of this faculty that 
the petitioners have felt anxiety, and now seek for guarantees. 
‘They represent that businesses, which in their establishment, develop- 
ment, and progress, necessitate successive and considerable outlays 
of capital, more especially require a solid and reliable prospect in 
the future. Nothing, in the opinion of the petitioners, can so much 
compromise the best commercial operations as the extra fluctuation 
of customs duties. This fluctuation renders security impossible, 
causes anxiety and want of confidence, and retards—if it does not 
prevent—every chance of progress and success, ‘The sentiments of 
the petitioners, worded with propriety, and in language evincing a 
marked confidence in the solicitude of the Emperor for the interests 
of one of our most important branches of commerce, has struck 
your commission as both just andopportune. Moreover, while bear- 
ing in mind that the Treaty in no way trammels the Governmental 
right of abating by legal means the duties below the rates at which 
they have been established, the commission is of opinion that a 
Treaty in favour of industry ought to afford some kind of moral 
guarantee that nothing shall be changed in their status during the 
course of that Treaty. Your commission does not, therefore, 
consider that it acts in opposition to the intentions of the Emperor's 
Government in expressing a conviction (particularly with regard to 
the iron trade) that neither during the trst or second period of the 
‘Treaty should any modification in the tariff be employed. The 
petitioners, it is true, go beyond this in demanding that the second 
period, ending in six years according to the Treaty, should be 
extended to ten years; but, on this point,which is merely an 
accessory feature, as also on the subject of the principal question, 
your commission consider their views worthy of the serious atten- 
tion of the Government and the support of the Senate. Your com- 
mission, in consequence, has the the honour, Messieurs-les-Senateurs, 
to propose that you should pronounce the renvoi in referring 
the petition to MM. the Ministers of Agriculture, Commerce, 
Public Works, Finance, Public Atiairs, &.” Thus, the com- 
mission of the Senate, it has been remarked, gives as its 
opinion, through the medium of this report, that the reclamation 
of the forge and iron masters of the Ardennes is worthy the serious 
attention of the Government and the support of the Senate. The 
reference of the petition to the Ministers of Agriculture, Commerce, 
&e., by the Upper Chamber, is the best reply to the hopes of the 
petitioners. If the vote of the Senate should be in conformity with 
the tenor of the report, the decision will prove of the greatest 
interest to the manufacturers of Great britain. The reference of 
the petition to the Ministers is not of itself an absolute admission of 
the claims contained in it, but, according to French parliamentary 
usage, this reference is at once a pledge of approbation, and a species 
of direct invitation to the Government to satisfy the demands 
therein expressed. 

This movement on the part of the French ironmasters has only 
increased the conviction alluded to last week as entertained by the 
ironmasters about here to the effect that the popular notion that of 
all the English interests that were to be benetitted by the Treaty, the 
iron trade seemed the one most likely to reap the promised advan- 
tages, was not the opinion of those most conversant with the subject. 

there is a movement talked of amongst the pig-makers to efiect 
a reduction in the make of pigs with a view to prevent a large 
accumulation of stocks. 

The contract for the 11,500 tons of rails required by the Madras 
Railway Company is closed. Mr. 8. Grifliths in his Circular of 
Saturday last states that the larger portion of it was taken by 
Messrs. Bolckow and Vaughan, the well-known makers in the 
North, for London delivery, and the remainder, 4,500 tons, by Forman 
and Co., for Liverpool delivery. The fishing-plates the same 
authority believes were taken by the Dowlais Iron Company. 

We may remark here that in the beginning of the week a report 
had got abroad in Lendon that Mr. Gritliths had been accidentally 
killed. We refer to the rumour to show its inaccuracy. It arose, no 
doubt, from the fact that on Friday last, Mr. Grifliths was thrown 
from his gig, in which he was being driven by his groom, in conse- 
quence of the snapping of the axletree which had previously 


sustained a flaw. Beyond the shock and a slight bruise or two Mr. 
Griffiths suffered no inconvenience from the mishap. 

Mr. H. J. Longridge, her Majesty’s Inspector of Mines for South 
Staffordshire and East Worcestershire, died on Friday last at Tor- 
quay, where, in consequence of illness, he had gone for the benefit of 
his health. His duties in this district have recently been performed 
by his predecessor, Mr. Lionel Brough. The lamented gentleman 
had held the appointment only a year and a half, and was not more 
than thirty-four years of age. 

The coal trade is not so brisk as it was. Prices, however, keep 
up tolerably well. 

Considerable satisfaction has been expressed in South Stafford- 
shire at the result of the further attempt of the Great Western 
Company to obtain possession of the minerals beneath their line as 
a support to the surface, without being called upon to purchase 
them. The case was that of “The Great Western Railway Com- 
pany v. Fletcher and another,” and was opened in the Exchequer 
Chamber on Friday. The Court composed Lord Chief Justice Cock- 
burn, and Justices Crompton, Williams, Willes, Byles, and Blackburn. 
Error was brought in this case against a decision of the Exchequer. 
The question was whether the plaintiffs’ court in error were liable 
to pay the defendant in error a certain sum awarded by a compen- 
sation jury as compensation to the defendant in error for being pre- 
vented working mines under a portion of the line of the plaintitls in 
error. The question turned upon the construction to be ~~ upon the 
Railway Clauses Act, the 8th Victoria, cap. 20, which enacted that 
whenever a railway company purchased lands the minerals and 
right of working them should remain in the vendor, unless the 
contrary was directly expressed in the conveyance. The plaintiffs 
in error had purchased lands in 1852 from Sir F. Scott and Lady 
Emily Foley, and had constructed a line of railway over them. In 
1854, Sir F. Scott and Lady Emily Foley sold the minerals beneath 
the line to the defendant in error, who gave the railway company 
notice that he intended to work such minerals. The railway com- 
pany gave him notice not to do so, and a compensation jury was 
empanelled, who awarded the defendant in error £100 compensation. 
The case was partly heard some time ago, but several changes 
having occurred on the bench since that period, the arguments were 
commenced afresh. Sir F. Kelly, on behalf of the plaintifis in error, 
contended that they had purchased the lands with the common law 
right of support attached. Great injustice would be done if a person 
possessing a right to mines could work them to the injury of the 
surface, when such surface was the property of a railway company, 
whereas he could not do so so long as it remained in the hands of a 
private person. On Monday, at the conclusion of the arguments, 
the court affirmed the judgment of the court below. The defendants, 
Messrs. Fletcher and Rose, it will be remembered, are the proprietors 
of some collieries and mines at Bradley, near Wolverhampton; and 
their case is only a representative one. 

A discovery of ironstone of a very valuable and unusual charac- 
ter has recently been made in the neighbourhood of Oswestry, in 
Shropshire. It consists of a nodular bed about 6 ft. thick, inter- 
stratified with the shales of the millstone grit, the apa A being 
that the ironstone is of the nature of hematite, yielding on analysis 
nearly 60 per cent. metallic iron. As the seam lies at a very shallow 
depth, and is well situated within a short distance of a railway and 
canal, placing it in a direct and easy communication with the iron- 
works of Statlordshire and Shropshire, it is evident that the pro- 
perty only requires judicious management to render it exceedingly 
valuable. 

The last mail from Australia states that new coal-fields have been 
discovered, and licenses to search for iron ore have been issued. It 
is believed that iron ore exists in vast quantities in certain districts. 
One of the latest discoveries is of plumbago in a very pure state. 

In relation to the general trades of Birmingham and Wolver- 
hampton it may be remarked that the Birmingham operatives have, 
as a whole, been less employed in the past than in the previous 
week. The light or fancy trades of that town are experiencing a 
decided falling off. At nearly all the rolling-mills there is less 
business being done, and with the exception of tubes, all the brass 
foundry goods are experiencing very slight demand. In boiler 
tubes there is a brisk demand. The foreign trade has for a few 
weeks past ceased to supply orders worthy of note, and the manu- 
facturers have been kept going only by the factors’ orders. These, 
however, are not now in birmingham so many as they were, but it is 
expected that the very fine weather of the past few days will 
stimulate the country orders that had begun to tlag. 

In Wolverhampton, most of the manufacturers continue tolerably 
well off for small orders, and the factors generally are not complain- 
ing, except it is that they cannot get in sutlicient rim or flat locks 
from the makers. ‘The great and continued demand for this descrip- 
tion of lock is unparalleled, and after occasioning a rise of 5 per 
cent. has induced the makers to intimate that they intend to get a 
further rise of from 10 per cent. to 20 per cent. upon prevailing 
prices. In other respects, the lock trade of Willenhall as well as 
Wolverhampton cannot be said to be active. Padlocks, for instance, 
in which there is generally plenty of work, scarcely supply an order 
that is worth quoting. 

In the districts surrounding Birmingham and Wolverhamp- 
ton, the girder and boiler makers are pretty well to do. In 
heavy chains there is much dullness. A few weeks ago we 
referred to the great demand for anvils. We may now state 


that the vice-makers are very busy, and cannot conveniently | 


execute the orders transmitted to them in the required time. 
The large stocks which were in the hands of some of the 
principal manufacturers have been greatly reduced, and the work- 
people are being urged to work full time. 

The fall in the price of copper, announced last week, has not 
stimulated the demand for that metal. It is understood that the 
Government are about to issue invitations for tenders for 1,720 tons 
of copper for the United Kingdom, and 400 tons for the East 
Indies, to be used in the new copper cvinage. 

Birmingham is to have a free library and museum, and there is 
every probability of Wolverhampton being placed in the same happy 
position. A town’s meeting has determined upon applying the act 
to the former town, and the town council has ordered a penny rate 
for the purpose. In Birmingham it is popes to have a central 
reference library and four district circulating libraries, each of the 
latter to contain 3,000 volumes. In connection with the central or 
reference library there will be a museum and a gallery for the exhi- 
bition of werks of art. The district libraries are to be opened as soon 
as possible; but the central one will be postponed till experience has 
shown what are the wants of the people as displayed in the working 
of the District Libraries. By a majority of 18 to 13 the Wolver- 
hampton Town Council had determined to call a public meeting 
with the view to the application of the act to, that town and the 
purchase and saving of the School of Practical Art there—a building 
which is supposed to be suited for the purpose of the Library, whilst 
by the same act the school might be maintained and rendered yet 
more available to the burgesses. Already the publications of the 
Commissioners of Patents granted to the town by Government are 
lying at this school, but in an upper room like so much waste paper, 
and unbound—all for want of a Public Library in which to lodge 
them, and funds that by the Libraries’ Act might be legally applied 
to their preservation. 

On Saturday morning another of those colliery accidents fraught 
with peril to life and limb for which the mining district is notorious 
occurred at Gospel Oak near Wednesbury. Messrs. Aston and 
Grazebrook have some pits adjoining the works of Philip Williams, 
Esq., and it has b:en known for some time past that one portion of 
the workings was tilled with that explosive gaseous compound 
known among miners as “ fire-damp.” Under such circumstances, 
more than ordinary care has been used, and all went on safely till 
Saturday morning, about seven o'clock, when one of the men down 
in another part of the workings observed that the water, which had 
run along a sort of valley and separated the safe from the unsafe 
portion of the pit, was rapidly draining off, and knowing full well 
that as the water diminished the fire-damp would rush in, he, with 





one or two others, put the candles out they had with them ; he also 


ran along the workings some 20 or 30 yards to shout out to 
another miner named Ward, who also had ‘a candle alight, but the 
latter appears to have been so paralysed with fear, that he was unabel 
to move to extinguish the light. Before John Cadman, for that is 
the name of the man who shouted to Ward, had time to put the 
candle out himself, a terrible explosion occurred, which knocked all 
the men down and burnt them more or less severely. Fortunately 
there were only four men in the pit at the time, or the consequences 
must have been far more serious. As it is, Thomas Cadman, the 
butty of the pit, was burnt so frightfully, both externally and inter- 
nally, that he expired on Sunday morning. This unfortunate man 
was completely charred from head to waist. Only little hopes of 
Owen's recovery are entertained. ‘The banksman at the top of the 
shaft, 160 yards up, and the girl who was assisting him, were both 
blown high into the air by the force of explosion but fortunately did 
not fall down the shaft. “The girl’s leg is badly broken. 


_An accident occurred yesterday (Thursday) morning week at the 
Earl of Dudley's ironworks, Brierley Hill; which resulted in the 
death of a man named —— Jones under the most harrowing cir- 
cumstances. A number of old pit-shafts were known to exist about 
the place, but, having been wrought out about fifty years ago, no- 
body could tell the exact spot where any of them were situated. 
The deceased was a labourer, and was employed in wheeling cal- 
cined ironstone to the blast furnaces, Whilst engaged in filling his 
wheelbarrow the ground suddenly gave way under him, and he was 
nee ope to the bottom of one of these old shafts. It is calcu- 

ated that at least 40 tons of ironstone fell upon him. On plumbing 
the shaft shortly after it was found to be 70 yards deep, so that the 
poor fellow must have fallen from 80 to 100 yards. Up to the time 
of our writing the body had not been recovered. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent. ) 

Liverpoot: The Proposed Public Offices: The Liverpool and Cardiff Methods of 
Shipping Coal: Lining of Water Pipes—Maonetic TeLecrara Company— 
TRIAL oF THE Ganogs, INDIAN ToWING STEAMER: Navigation of Shaliow 
Indian Rivers—Noxruern Topics; Smoke Informations at North Shields : 
Cleveland Iron Tenders as compared with those from other Districts: Launch of 
@ large Steamer at West Hartlepool: Steamers between Middlesbro’ and 
Russia ; Extension of Manufactories on the Tyne: Destruction of a Railway 
Bridge—Lecrong on Coan at Leeps: The French Treaty — STEAMER FOR 
AN ArRican Paince (Honesty Il.)—Stare or Traps at SHEFFIELD— 
TRAFFIC ACROSS THE MERSEY—ROoYAL AGRICULTURAL SoctETY: Prepa- 
rations for the Meeting at Leeds—Lxxps: Contract for Filtering Beds: The 
Midland Railway Hotel—Maycuester CoTron Supriy Association: Third 
Annual Meeting—Messes, Asupy’s REVOLVING Hannow: Alleged Infraction 
of Pateni—An Ispiay Inon Contaact—Business on THE TYNE. 


THE courage of the Liverpool town council with reference to the 
proposed public offices seems—like that of the celebrated Bob Acres 
on another occasion—to be oozing out at their fingers’ ends. At the 
last meeting of the council, a special committee appointed to 
consider the subject reported that having been informed that Mr. 
Hornblower had prepared plans for the oflices, they requested that 
gentleman to permit them to inspect such plans. Mr. lornblower 
readily complied with this request, and after giving their best con- 
sideration to both sets of plans, and to the whole subject, the com- 
mittee reported that the area of land to be occupied by the offices 
should not exceed the quantity which would have been available for 
that purpose had the proposed arrangements for the erection of a 
new post-oflice been carried out. This quantity would have been 
about 4,750 square yards, upon which a building might be erected 
atfording all the uired ac jation for municipal pur; 

including a council chamber. ‘The cost of the building, exclusive of 
land, should not exceed £60,000, a sum, which, they believed, would 
be fully adequate for an erection of a suitable character. Mr. 
Jeffery, in moving the confirmation of the proceedings, said they 
were paying £44,420 a-year to their officers. They had eighty- 
seven clerks, and he had no hesitation in saying that, if the offices 
were concentrated, at least twenty-seven would be dispensed with, 
and £6,000 a-year saved. Mr. Avinson moved, as an amendment, 
that the consideration of the question be postponed until the next 
monthly meeting of the council. ‘The 1 t, after di ion, 
was carried by 25 to 19. At the last meeting of the Mersey Dock 











Board, a letter was read from the secretary of the Denbighshire 
Coalowners’ Association, urging upon the Coad the necessity of 
| adopting the Cardiff method of shipping coal—by means of a high- 
level railway. ‘The writer stated that the cost of shipping coal at 
Birkenhead amounted to 1s. a ton, whilst at Cardiff it was only 2d, 
a ton, and that by the present system wagons were eight days 
making a trip to the port and back to the colliery, whilst by an 
improved system the same wagons might make five journeys in 
fourteen days. The letter was referred to the works’ committee. 
| In a paper on poisons, read by Dr. Calvert to the Liverpool 
Historic Society, the author referred to the action of water upon 
lead, and recommentied that ordinary water-pipes should be lined 
with tin. 
| _ Mr. Robert Dodwell has been appointed district engineer of the 
Magnetic Telegraph Company’s works in Lancashire and Yorkshire, 
including the docks line of telegraph at Liverpool, which is now 
| transferred to the Magnetic Company. 
| Tho Mersey has just witnessed a trial of the towing power of the 
Ganges, a steamer belonging to the Oriental Inland Steam Company 
of London, and intended to be employed in towing barges on the 
Ganges. A previous trial of the vessel when only propelling herself, 
and without any barges in tow, had shown that, under those cir- 
cumstances, a speed was attainable of about 14 miles an hour; 
but, as it was judged advisable to determine what the performance 
would be with barges in tow, an experiment was made to illustrate 
this question. Accordingly, eight of the Duke of Bridgewater's 
barges, together with the tug which draws them, were made fast to 
the Ganges, and this load she towed without any very serious re- 
duction in her own speed. The engines of the Duke of Bridge- 
water's tug being stopped at the time, the Ganges had, in addition 
to the resistances of the several hulls, to overcome the resistance 
occasioned by the stationary paddle-floats in the water. It was 
proposed to reverse the engines of the Duke of Bridgewater's tug, 
so as to determine the speed at which the Ganges would pull the 
whole flotilla with the engines of the tug reversed. But, as the day 
was very boisterous, and as it was apprehended that the tow-ro; 
would not withstand the extra strain thus produced, this part of the 
experiment was not carried out. From the great power of the 
Ganges, however, and from her special adaptation for towing heavy 
loads, there can be no doubt that she would have towed both the 
barges and the tug against the whole power of its engines at a con- 
siderable rate of speed. ‘The Ganges is propelled by two high- 
pressure engines, with cylinders 26 in. in diameter and 6 ft. stroke, 
The boilers are on the locomotive principle, and the pressure of the 
steam is 120 1b. per square inch. The boilers have been proved by 
hydrostatic pressure to above twice the pressure at which they are 
intended to work. The eflective power of the engines is about 
800 horses. The paddle-wheels are 16 ft. in diameter, and the 
paddle-boards are 12 ft. long and about 22in. wide. A larger 
iameter of paddle-wheel would be more suitable for high rates of 
speed, but a moderate diameter of paddle-wheel is best for pulling 
heavy loads—just as in railway locomotion, where the goods engines 
are invariably made with small driving-wheels. The engines of the 
Ganges, which have been made by Messrs. Fawcett, Preston, 
and Co., are of the first quality, and not even a hot bearing has 
been experienced in any of the trials which have been made. The 
vessel, though very light, and only drawing 2 ft. of water, with the 
full complement of coals on board, is exceedingly strong, and the 
machinery steady and rigid. The Ganges is now about to be dis- 
patched under steam to Calcutta, and in about four months it is 
expected she will be plying on the Ganges. The barges which she 
has to tow have preceded her in a sailing ship belonging to the com- 











828 





THE ENGINEER. 


May 18, 1860 











pany, which has already arrived in India, and those barges will | coal, had every appliance for 


ave been put together against the time that the Ganges arrives 


out. The Ganges is the most powerful vessel yet sent to India for | that coal was a source of great national strength. 


rapidly transporting her soldiers; and 
the more the subject was considered, the more evident it would be 
Though he was 


the navigation of the rivers of that country, and, with the Jumna, | an ardent free trader, he felt that it was a matter of very dubious 


a sister vessel, which has now just arrived in the Mersey from the | 
Clyde to receive her engines, she will maintain upon the Ganges 
that species of communication so much needed in India. 

We gather several interesting items from the north. Three steam | 
tug owners have been summoned before the North Shields county | 
magistrates, on a charge of allowing black smoke to be emitted from 
the chimneys of their vessels for an unnecessary length of time. | 
The defendant in one case was fined 40s., and the hearing of the two | 
other informations was adjourned, the owners calling Mr. Rennison, | 
engine builder, who gave it as his opinion that when a man had four | 
furnace-doors to attend to, it was impossible to prevent black smoke | 
being emitted for a period jess than five minutes. In a recent adjudi- 
cation of contracts for the Amsterdam and Rotterdam Railway, the | 
contract of Messrs. Boleckow and Vaughan was 160f.; Lady Guest | 
and Co., a Welsh firm, 206f. 5c.; Walker Iron Company, Newcastle, 
185f. 2c.; M‘Laren, Glasgow, 213f. 43c. Thus, Bolckow and 
Vaughan’s contract was 46f. less than Guest and Co., Wales; and 
53f, less than M‘Laren’s, Glasgow; and 25f. less than the Walker 
Iron Company, Newcastle. Ferg: Bolckow and Vaughan’s estimate 
was 12f. lower than the Cockerill Company, yet the latter obtained 
A new screw steamer, the Eptanisos, built by Messrs. 


the contract. 
Navigation, has just been 
tea 


Pile, Spence, and Co., for the Greek Steam } 
Jaunched at West Hartlepool. She is int ‘or p 3 and 
light cargo, is 210 ft. long, and draws at load line 13 ft. water. At 
her trial trip, she maintained a uniform speed of 15} miles per 
hour, against a strong north-east wind and tide. To test her speed 
she run alongside the Pilot, one of the fastest Tyne screw-boats, 
which was running before the wind with all sail set. ‘The Eptanisos 
sailed right round the Pilot, and was abreast of her again in fifteen 
minutes. Her engines are built by Messrs. Fossick and Hackworth, 
Stockton-on-Tees, and designed by their manager, Mr. G. Y. Blair, 
and are fine examples of their class. The Middlesbro’ and St. Peters- 
burg Steamshipping Company have commenced running a line of 
steamers to Cronstadt for Bt. Feseesiven s. During the past week the 
Ella Constance has taken in a cargo and sailed. ‘The cargo consisted 
of cotton, from Lancashire ; pig iron, from the Clay Lane Iron Com- 

any; and rod, bar, and other manufactured iron, from Messrs. 
Solckow and Vaughan ; also boilers and machinery, from Manchester. 
Her whole cargo was 550 tons. ‘This vessel will be followed by the 
screw steamer Sampson, 1,100 tons burden, and 400-horse power. 
The Agnes Froom, 800 tons, and 329-horse power, is also chartered 
by the company for the same trade. 


The Newcastle Chronicle has the following interesting observations 
on the extension of manufactories on the Tyne :—‘ Leaving behind 
the works that belong properly to Newcastle and Gateshead, we 
come on the south side of the river to the village of Dunston, where 
Mr. Fulthorp, the late manager of Messrs. Crowley, Millington, 
and Co.'s works, is commencing an extensive establishment for the 
manufacture of all kinds of iron goods, ‘from a needle to an anchor.’ 
Mr. Archer, the inventor of the most ing , and decidedly the 
safest and best safety-valve for boilers known, has his works at 
Dunston, and we are glad to learn that the demand for his valves 
was almost too great for him to supply. Mr. Abner Lucas has a 
fire-brick manufactory, Messrs. ‘I. B, Burnett and Sons, and Messrs. 
C. M. Myers and Co., have large chemical works, and Messrs. 
Palmer a saw-mill at this village. As our informant remarked, 
Dunston was ‘looking up.’ On the other side of the river there are 
the magnificent works of Sir W. G. Armstrong, covering upwards of 
fourteen acres of land, and still extending. At these works some 
two thousand hands are employed, and, what is better, employed 
well and satisfactorily, as the distinguished proprietor of the factory 
is as good as he is great, and cares as much for the comfort and 
contentment of his workmen as he does for the success of his 
scientific projects. To the west of the Elswick Engine Works is 
the extensive fire-brick manufactory of Mr. W. C. Carr, which the 
enterprising “nae has called into existence in the space of a 
few years. Further west there is the old-established paint works of 
Messrs. Hoyle, Robson, and Co., the new colliery of Messrs. Lister 
and Co., and the fire-brick works of Messrs, J. Thompson and Co., 
now in the course of erection, and which present a compact and 
extremely orderly appearance. Across the river, on the south side, 
at Derwenthaugh, ‘have are the coke-ovens of the Carlisle Railway 
Company, of the Garesfield Colliery, and of Mr. Geo. H. Ramsay. 
The extensive tire-brick and other works of Mr. Ramsay are also 
here, and give employment to a large number of men and boys. 
Our keelman friend told us, in a meditating and half-regretful tone, 
that the river was nothing what it was when he was a ‘ youngster.’ 
There was scarcely a factory of any importance forty years ago 
between Scotswood and Newcastle, and now, he observed, there is 
scarcely room for another. In a few years, doubtless, the river side 
above Newcastle will be as thickly studded with works as both sides 
of the channel below bridge are now.” ; 

A half-ludicrous incident occurred in the north last week. The 
Tyne Improvement Commissioners and the Newcastle ‘Town Council 
entered on a series of officialisms with a view to secure the removal 
of an old wooden railway-bridge at Scotswood, and the erection in 
lieu thereof of a bridge oa constructed. Colonel Yolland, R.E., 
was sent down specially by the Board of Trade, to examine the 
structure, and after he had made his inspection, and while the New- 
castle Town Council was engaged in debate on the matter, the bridge 
settled all further difficulties, by taking fire and burning until its 
total destruction was well-nigh effected! The inspector was accom- 
panied by Mr. Peter Tait, engineer to the Newcastle and Carlisle 
Company, and Mr. Bourne, one of the engineers to the North- 
Eastern, These gentlemen remained at Scotswood three hours. 
During that time they ran a number of engines back and forward 
on the bridge, sometimes keeping one standing on it for nearly an 
hour at atime. It is supposed that the hot ashes from the engine 
fires had got in between the crevices of the wood-planking, where it 
had smouldered for some time and then ignited. 

An interesting lecture has been delivered before the Leeds Philo- 
sophical and Literary Society, on the nature and origin of 
coal, the physical geography of the coal-ficlds of the globe, 
and the mechanical efficacy of coal, or the part it hast» play 
in the industrial economy of nations, ‘he lecturer (Professor 
Rogers, of Gla-gow) described the e»tent of some of the 
coal-tields of America, the different species of coal which 
existed, and the nature of the deposits in which they were 
found. He gave some curious information in reference to the sink- 
ing of salt-water wells in some portions of the coal-tields of America, 
expressing his belief that the water so obtained was part of the 
original oceanic soaking in which the coal was formed. He also 
mentioned that a species of oil had been obtained in connection with 
those wells, and that it had already become an important article of 
commerce in Western Pennsylvania. Professor Rogers nex¢ alluded 
to the mechanic power contained in coal as an agent for the produc- 
tion of steam, A square mile contained 3,000,000 of square yards, | 
and thus a seam of coal a mile square contained as much coal as was | 
equal to 3,000,000 of men; and when it was remembered that a 
large quantity of this coal could be concentrated for any special 
purpose, it would at once be seen that coal could be turned into'a 
colossal giant, possessing a strength and power which could not be 
brought to bear by any application of human muscle. The professor 
then referred to the great national value of this mineral, and con- 








policy indeed to permit France to purchase our coal and store it, if 
she chose, as a source of ap If there was nothing but a peaceful 
neighbour to consider the question might be different, but as there 
was still a semi-barbarous condition prevailing in Europe, and war 
might suddenly break out, it was the duty of England to take care 
of everything that would preserve the flesh, blood, and muscles of 
her sons, and coal ought therefore to be regarded as an element of 
war, as well as an element of commerce. He thought that to 
encourage the export of coal was just as bad as if mp oe pos- 
sessed larger stores of powder and other ammunitions of war than 
she could at present apply, and said to a neighbouring nation—a 
present friend, but a possible enemy— We have an absolute pre- 
ference for free trade, and we are disposed to throw our arsenals 
open; come and help yourself at the market price.” Professor 
Rogers mentioned that one-twenty-second part of the surface of 
England and one-fifteenth of America were covered with coal-fields, 
while only one-two-hundredth part of the surface of France was, and 
the rest of Europe contained a very small quantity of coal. Indeed, 
the whole of the continent of Europe only contained half as much 
coal as Great Britain, and the United States contained twenty times 
as much as the rest of the world. The professor (who received a 
cordial vote of thanks for his admirable lecture) added that from 
some calculations which he had recently made, he estimated that 
the coal-fields of England would be exhausted in little more than 
200 years, at the present rate of consumption. ‘I'he general opinion 
had been that they would not be exhausted of 300 years, but that 
was based on the belief that the ratio of consumption only doubled 
itself once in 24 years. He however had found that it had doubled 
itself in the last 13 years, and had previously done so in 10 years. 
The rate of consumption would, of course, go on still faster when 
coal came to be exported to France. 

Messrs. Horsfall and Co., of Liverpool, have just completed a 
beautiful steam yacht of 100 tons, intended for Eyo Honesty IL., 
King of Old Calabar. Its length is 10 ft, and the engines (by 
Messrs. Laird) of 35-horse power. Internally the vessel is splendidly 
equipped and finished, and no woolley-haired monarch (at least 
within historic times) ever possessed so unique and magnilicent a craft. 
The cabin is in white and gold, the panels being alternated by looking- 
glasses and landscapes, and the upholstery of crimson damask and 
gold. The yacht’s draught of water is 4 ft. 6in , and she is expected 
to make the voyage to Africa in thirty days, stoppages at various 
ports for coal included. 

At Sheffield the steel manufacturers have at present no reason to 
complain of the state of their order-books, but American orders are 
said to have fallen off. The arrival of a few East India orders has 
created a little more activity in the saw trade, but this cannot be 
reported as general. All the machine and engineers’ tool makers 
appear to be very busy indeed. The ironworks in Rotherham and 
neighbourhood ure all reported as unusually busy. Large additions 
to plant are being made, and further machinery will be necessary if 
the present state of things continues. 

A bill, promoted by the Mersey Docks and Harbour Board, for 
facilitating ferry traffic has pussed the Commons—a result likely to 
lead to the realisation of a floating bridge, and accommodation to the 
public such as they can hardly yet appreciate. ‘The filling of Wood- 
side basin progresses rapidly, also the connecting river-wall, where a 
landing-stage about to be constructed will be moored. . 

It appears that the local subscription raised at Leeds for defraying 
expenses in connection with the Royal Agricultural Society's Exhi- 
bition in that town next year, already amounts to £4,165, and that 
the local committee has undertaken to provide fifty pairs of horses 
to work implements. As to the site of the show, it may be added 
that the council of the society is disposed to select some land on 
Lord Cardigan’s estate, on the Kirkstall-road, but a deputation will 
be sent down again to inspect the place before any final decision is 
come to. 

The Leeds town council has entered into a contract with Mr. 
W. D. Boothman for the construction of filtering beds at their 
Weetwood reservoir. The amount of the contract is £7,960; the 
estimate of the borough surveyor was £8,150. The directors of the 
Midland Railway have accepted the tender of Mr. Addy (who 
erected the town-hall tower) for the mason’s work at the great 
hotel which is about to be built in what is, virtually, the Yorkshire 
capital. 

The third annual meeting of the Manchester Cotton Supply 
Association, held on Friday, was, as usual, full of interest. The 
chairman (Mr. Cheetham) stated that recently the association had 
been specially desirous to concentrate its efforts upon two important 
sources—the West Coast of Africa and India. In reference to the 
latter, he stated that a number of gentlemen in London were form- 
ing themselves into a company, at the head of which was a Prince 
of the Carnatic then present, whose object was not to attempt to 
grow cotton by Europeans, but to plant their agents near the tarms 
of the ryots to purchase cotton from them, to clean it on the spot, 
and then to forward it to Bombay. By these means the consumer 
would receive it in that state in which it came from the plantation. 
Mr. Hickey, an Australian gentleman present, expressed his belief 
that if cotton-growing were commenced in Australia with British 
capital and enterprise, the manufacturers of England would, in ten 
years, become independent of America. Mr. ‘I. G. Baring, M.P., 
Under-Secretary of State for India, speaking of the necessity of im- 
proved means of communication and transit in India, said: **One 
company with a dividend of 10 per cent. would do more for the im- 
provement of India than the investment of many millions of money 
upon Government guarantee. Any company which was formed for 
the purpose of developing the resources of India, standing as it 
should upon its own merits, would receive every support from the 
Indian Administration.” 

lt is stated that Messrs. Ashby, of Stamford, intend to move for 
an injunction against Mr. Seton, who, they allege, has invaded their 
patent revolving harrow. ‘The facts of the case, according to the 
statement of Messrs. Ashby’s solicitor, are these. Mr. Seton regis- 
tered a rotating harrow on the 6th December, 1859, the principle of 
which is the same as that contained in the patent of the Messrs. 
Ashby, which bears date the 25th of August, 1859. The specifica- 
tion of the latter states :—‘* We claim imparting to harrows a rota- 
tory motion during their progressive motion by causing a greater 
depression into the ground of the tines on one side than at the op- 
posite side.” The principle of the rotatory harrow is not new on the 
continent; and in America it has been acted upon for some time. 
It appears, also, that Messrs. Samuelson and Co. are now making 
the rotatory harrows under Messrs. Ashby’s patent. 

The large engine works on the Tyne are well employed. Messrs. 
Stephenson and Co. have on hand a number of locomotive and 
marine engines, which are going abroad. ‘They are also fitting with 
engines some shallow water steamers which Messrs. Mitchell and 
Co. are building for some of the great rivers of Europe and Asiae 
Messrs. Mitchell have besides on hand some steamers of light 
draught for the Australian coasting trade, many of the Australian 
ports having comparatively little depth of water. One of these 
Australian steamers will be 200 ft. in length, and yet when fully 
laden will only draw 9 ft. of water. The engines will be 350 ft 
horse-power, but the builders guarantee, under heavy penalties, 
that the consumption of fuel shall not exceed 43 cwt. per hour. 








demned the giving of unrestricted facilities for its exportation from | 
England to France. He incidentally noticed its great value in the | 
production of iron and motive machinery, showing that it thus | 
became a powerful instrument of civilisation; and he continued by 
alluding to the war in the Crimea, for the purpose of pointing out 
that the Russians, in consequence of not possessing large quantities 


of coal, were deficient in railroad and other means of transport, and | 
were compelled to exhaust their cattle (including even cows) 


which ought to have been a re-productive source of wealth, 
in order to convey their troops to the seat of war. England, 
on the contrary, owing really to her enormous wealth of 


These vessels are to be propelled by screws. Another vessel, intended 
for the same trade, which is to be titted with paddles, and which, 
when laden, will only draw 5 ft. water, is to have engines of 200-horse 
power, and the consumption of coal is guaranteed at less than 3 cwt. 
per hour. In all these cases Rowan’s patent is to be employed. 





obtaining 300 first-class passenger on the first outward trip of this 
| vessel has caused the directors to a “limitation” to that 
‘number. If the vessel can accommodate no more, it is to be sup- 
| posed that she is not even yet finished. 





Tue Great Eastenn.—It is supposed that the improbability of | 
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British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are for at the rates agreed by the trade, Brokerage 
is not for buying except on Foreign Tin, 
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QUICKSILVER.... prbottle 7 0 03 


Raiis.—Some sales have been made this week at £5 7s. 6d. to £5 10s, 
per ton for American section. 

Scotch Pig-ikon has declined from 53s. to 51s. 6d. per ton during the 
week, the market closing dull at the latter rate for cash, and 52s. 6d. to 
58s. for three months open for Mixed No,’s Warrants f.0.b. at Glasgow. 

SPELTER quiet, some business done at £20 10s., on the spot. 

Coprek in moderate request. 

Leap in limited demand. 

Tin-—English firm. Banca £136 to £138 fine. Straits £130 per ton. 


TIN-PLATES inactive. 
MOATE and CO., Metal Brokers, 
17th May, 1860, 65, Old Broad-street, Loudon. 
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SCOTCH PIG IRON REPORT. 


No. 1Gartsherrie .. .. 54s. 9d. f.0.b. Glasgow. 
» 1 G.M.B. .. oo Sis. Od. Pe do. 
» 3 Do, oe oe Sls. Od. e do. 
M.Nos. Do. «. .. 513.00. 5 do. 
WARRANTS, 
(2 prompt... .. 52s. Od. per ton. 
3-5ths No. tand}1mo., open, .. .. 528.61. do. 
2-Sths ,, 8 .. }2mos., 49 © « 538.00. do. 
D x = -. 53s. 6d. do. 
MANUFACTURED IRON. 
Bars,Govan .. .. .. «+ £7 15s. Od. (less 3 per cent.) 
» Common .. .. .. £7 5s. Od. (less 4 per cent.) 
Drumpellar, Common .. £7 5s. Od ” ” 
Do. t.. oo oo OB Se. ” ” 
Plates and sheets .. .. £9 to £10 » ” 
Rails co 00 co ce co &7 Os. Od ” ” 
Pipes - mn ae «ok 
Chairs eo co os cc co S60n,04, Mottcank. 
GuLascow, 16th May, 1860. 
The market firm during the week past up till yesterday, 


Veing) 


has been very 
when affairs ig an unsatisfactory aspect, the tone fell, and 
the price has dwindled down to 52s. cash, which was accepted to-day. The 
dem ad been showing marked improvement, but we fear will now be 
lessened, particularly for continent account. 

Exports last week were 16,015 tons, against 11,233 tons in the correspond- 
ing week of last year. Suaw anp Tuomson, Metal Brokers. 








Bankruptcies In Four Montus.— In the four months ending 
the 30th ult., 322 bankruptcies were gazetted in England. Of these 
14 took place in the Liverpool district, 12 in the Manchester, 65 in 
the Birmingham, 38 in the Leeds, 29 in the Bristol, 17 in the Exeter, 
10 in the Newcastle, and 137 in the London. This total of 322 
would give an aggregate of 966 for the current year, while in 1859 
the number gazetted was 1,090. 

A New Sepative.—The Journal de Chimie Médicale contains the 
following remarkable account of the discovery of a powerful 
sedative in cases of neuralgia by Dr. Field:—Some time ago that 
gentleman was induced by a homeopath to put two drops of a 
solution, supposed to be diluted to the first degree, on his tongue, in 
order to try its effect. After the lapse of about three minutes he 
felt a sensation of constriction at the base of the neck, then violent 
singing in the ear, while his forehead became covered with abundant 
perspiration. He then was seized with uncontrollable fits of 
yawning, and remained senseless for several minutes ; his head fell 
eng his lower jaw sank down powerless, he became extremely 
pale, and for two minutes his pulse was silent. The homceopath, 
perceiving these symptoms, was terrified, thinking he had uncon- 
sciously committed a murder. Stimulants, however, brought Dr. 
Field to consciousness again, but he continued to feel a headache for 
half-an-hour after, with a sensation of pressure at the epigastrium, 
and general weakness. These symptoms disappeared in the course 
of that time. It was evident that the substance employed was a 
powerful poison, and that it had not been sufficiently diluted ; and 
it turned out to be nitrate of oxyde of glycile,a substance obtaine 
by treating glycerine at a low temperature with sulphuric or nitric 
acid. One drop, mixed with 99 drops of spirits of wine, constitutes 
the first dilution. Dr. Field was immediately struck with the idea 
that he had experienced the effects of what, in a much weaker dose, 
must be a useful sedative of the nervous system, while the homeo- 
path was overjoyed at having discovered what he conceived to be a 

werful remedy for apoplexy. After various trials upon animals 

r. Field at length resolved to test this new remedy on patients. 
He did so first on a lady sixty-eight years of age, who had long 
been suffering from euneligie, which returned at intervals of three 
hours, and had resisted every remedy known, such as ammonia, 
assafeetida, chloroform, &c. The fourth part of a drop of the above 
solution being administered, she was at once relieved, but some of 
the symptoms experienced by Dr. Field being felt by her also she 
| discontinued the remedy, but her sufferings soon obliged her to have 

recourse to it again, and she was completely cured. It has since 

been tried in cases of headache and dental neuralgia with equal 


| success.— Galignani’s Messenger. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, March 23rd, 1860. 
The Lord WENSLEYDALE, Vice-President, in the Chair. 
ON DIAMONDS, 
By Nevitt Story Masketyne, Esq. 


Tse progress of chemical discovery in so fundamental and im- 

rtant a subject as the elements, has been hitherto singularly 
incommensurate with the rapid strides of theory and the vast 
accumulation of facts regarding the compounds which those 
elements combine to form. Of this, the element carbon is a 
remarkable illustration. 

Organic chemistry is the chemistry of carbon, yet even now the 
number of allotropic states of that element are undetermined with 
any certainty. Even the question of the crystalline system of 
graphite is not decided; and, while we are almost entirely ignorant 
of the real conditions requisite for the production of carbon in any 
of its allotropic states, we are completely in the dark about those 
under which the diamond, and the strange mineral kindred to it 
called ‘‘ carbonate,” have been, or may be, called into existence. 

The transcendant hardness of the diamond is a quality which 
would alone make so rare a body very costly, even if it had no 
value as a gem. The apparatus employed by the diamond-cutter 
for cutting the diamond by means of its own dust was exhibited— 
consisting of the schyf or horizontal iron wheel armed with this 
dust, on which the diamond is pressed = weights, laid on an arm 
of wood, below the end of which arm the diamond is carried in a 
projecting bed of fusible metal. 

Another remarkable characteristic of the diamond is its adaman- 
tine lustre, arising from the reflection of so large an amount of light 
from its polished surface—a characteristic which is closely linked to 
its high refringent power. That power indeed is so great, that it is 
approached by no colourless solid, nor by any even of the highly 
refringent oils and inorganic compounds of carbon. Thus a ray, on 
passing into this substance, is so bent from its course, that the new 
direction which it takes is at any given point 3 nearer to the per- 
pendicular on the surface than was the distance of a corresponding 
point in the course which it previously held, while traversing 
the air. It results from this, that the critical angle—the angle 
beyond which all light internally incident on the surface is totally 
reflected internally, and whose sine is the reciprocal of the refractive 
index, is in the diamond so small an angle as 26 deg.; a fact which 
enables us to cut diamonds for the purposes of jewellery, so as to 

roduce an effect which, in any other gem, would only be produced 
“ stones of much greater thickness. ‘Thus, the diamond-cutter, by 
the instinct of an art which worked out practically this problem at 
a time when science had not determined “ the law of sines,” takes 
advantage of this principle in cutting the diamond into the brilliant 


orm. 

The brilliant is fundamentally a double pyramid or cone, truncated 
by a large plane called the table on one end, and by a small one 
called the culet, at the other. The adjustment of the angles of the 
two pyramids has to be so made that the girdle of the stone pre- 
sents a prismatic edge, the angle of which must be as much as twice 
the critical angle, or as nearly so as the original form of the diamond 
permits. This angle, which in the diamond is 48 deg., would 
require to be 68 deg. to 70 deg. for the sapphire or chrysoberyl, and 
above 80 deg. for glass. ‘The adjustment of the relative sizes 
of the table and the culet are also very important; and the 
object aimed at in both these adjustments is that no light shall 
penetrate the diamond from above, that shall not be totally reflected 
internally, and so thrown back again through the summit planes 
called the bezil planes, or the tables. Meeting these planes at 
various inclinations, the light is shattered into a thousand hues by 
the dispersive power of the stone. [A comparative experiment was 
exhibited, by which the spectrum formed by a flint-glass prism was 
brought into comparison with one formed by the table and one of 
the inferior planes of a thin brilliant. 

The geographical distribution an ological association of the 
diamond have not as yet thrown much light on its origin. In India, 
Malacca, Borneo, in Brazil, Mexico, the gold states of the United 
States, and in the Urals, it is found in beds of rivers or alluvial 
deposits. In Australia and in Algiers it is reported to have been 
found, and under similar conditions. In Brazil it has been traced 
to its rock-home in the it ite (a mi quartzose schist, 
often containing talcose minerals, and intersected by quartz veins), 
and also in a hornblende slate continuous with the itacolumite. 
But whether these are its pat rocks, or whether—as they are 
probably metamorphic in their nature—its origin dates from an 
earlier state of the materials that have become transmuted by time 
and the play of chemical and physical forces into itacolumite and 
hornblende slate, we are not in a position to declare. The com- 

anions of the diamond do not tell its history in a much less vague 
anguage. Gold seems in every diamond country to be either an 
associate or the not distant neighbour of the diamonds. Tourma- 
line, chrysoberyl, chrysolite, topaz, kyanite, oxides of titanium and 
of iron, quartz as jasper, and in other forms, are frequently found 
with them. 

In the diamond splinters of ferruginous quartz have been found. 
A high antiquity and an origin perhaps contemporaneous, and not 
improbably connected with the geological distribution of gold in 
quartz veins, may be inferred from these facts. 

The chemist has to deal with a more general problem, that of the 
methods whether employed by nature, or open to his own ingenuity, 
for producing the diamond. Many solutions for this problem have 
been and may be proposed :— 


1. The authority of Liebig supports the view of a process of 
eremacausis having converted organic compounds into diamonds. 

2. The decomposition of binary carbon compounds by replacement 
of the carbon by some other elements. 

3. A process of sublimation. 

4, Cooling from fusion under pressure (supposing carbon other- 
Wise to vaporise without fusion like arsenic). 

5. Deposits from voltaic currents between carbon poles. 

6. Deposits on the cooling of fused metals (or other substances ?), 
surcharged with carbon. 

7. The separation of carbon from carbonates analogous to that of 
silicon from silicates, which may be effected by magnesium at a red 
heat, and by lithium far under red heat. 

And these do not exhaust the number of possible suggestions. 
them, one (the 6th) possesses peculiar interest. 

Graphitic boron and silicon are formed by the cooling of fused 
aluminium, surcharged with these elements ; and the same elements 
—in other respects, so closely grouped with carbon—separate in the 
adamantine form from zinc, under analogous circumstances. The 
latter are crystallised, indeed, in different systems from diamond, but 
they possess many of its characters in a remarkable degree. 

Mr. Maskelyne then adverted to some of the largest diamonds that 
have been recorded, and concluded with a few facts regarding the 
Koh-i-Nur. These had chiefly for their object to prove that the 
great diamond of India, which the Emperor aber records as having 
been taken at Agra, by Humayun, in May 526, was the Koh-i-Nur, 
now the crown jewel of England. This was based on the identity of 
weight of the diamond (before it was cut) in 1851, with the eight 
mishkals, which Baber declared to have been its estimated weight. 
It is difficult to state precisely what the mishkal was in Baber’s day. 
His coins and Humayun’s are very scarce; but even in their greatly 
Worn state, these early Mogul silver coins, or dirhams, average above 
71, and range up to 71°5 grains, probably corresponding to a coined 
value of at least 73, and perhaps even 74 grains. These probably 
represent the mishkal. It is not less difficult to determine what was 
the precise weight of the Bokhara goldsmith’s mishkal, which 
would have been the basis of Baber’s coinage, in the sixteenth 
century; but among the old Samanian coins (of Bokhara and 
Samar! and, A.D. 961—1165) are some from which it would seem, 
that besides the old dinar, of about 66 grains, and a dirham, of 50, 
there were 1} dirham pieces (corresponding in their ratios to the 
modern ones of Bussorah), whose weight is about 75 grains. The 
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Ghaznavid coins of the 1st Pathan sovereign of India, Muaz-ud-din, 
A.D., 1193, tally with these; one of them, indeed, is inscribed as a 
dirham, and weighs 74 grains. The base of the modern ponderary 
system of Bokhara is stated by the Parsee writer, Nowrozjee Fur- 
doonjee, to be a mishkal of 71 grains, so that the limits of range of 
the mishkal of Bokhara and Ghazni, were probably from 74 or 75 
grains in the 10th and 11th century, to 71 in modern times, and in 
the days of Baber, as rendered probable from his coins, the margins 
of which are much worn, it was probably not less than 74 grains— 
which indeed is still the weight of the goldsmith’s mishkal, in 
Persia—and corresponds to the relation recorded by Makrizi and 
Abu'l-fuzl, as subsisting between the Syrian or Indian mishkal and 
the Greek dinar (the 66-grain coin of the caliphate). A mishkal of 
73°69, would give the weight of the Koh-i-Nur, and is in fact, even 
at the present day, almost precisely the Arabian gold miscal of 
73°368 grains troy. Another resource for the determination of this 

oint is to be found in the Indian weights, for which the Emperor 

aber gives the Persian equivalent in a remarkable passage in his 
memoirs, that has been apparently overlooked by numismatic 
writers. 


The ratios he gives are 4 mashes (of 8 ratis = 1 Tank, 
= = 1 Mishkal, 
SB fe = 1 Tola, 


and he adds, they weigh jewels and precious stones by the tank. 
Until the time of Shir Shah, the tola, as determined from the 
Pathan coins, was a weight of a minimum value of 174, and pro- 
bably as high as 176 or 177 grains. In Baber’s time, therefore, it 
may be taken at this value. The tank also, as deduced from the 
a’dhali of Mohammed-ben-Tughlak, would accord with this estimate. 

Abu'l fuzl states the a’dhali to have been half a dam, and the 
dim to have been 5 tanks. Mohammed-ben-Tuglak’s a’dhali 
weighs 140 grains. These must be assumed to have been issued, or 
to have been estimated at a mint value of 146 grains, to give the 
tank of 59, and atola of 177 grains—an assumption by no means 
too great for coins of that sovereign. The rati, the little red and 
black seed of the Abrus torius, is far too uncertain and variable 
a weight to be made the en of acalculation of the kind. 

The 320 ratis of Baber, and the 319} ratis of Tavernier, would give 
an error of some ten carats for every tenth of a grain error that 
might be made in the estimate of the value of the rati, as the unit 
in such a calculation. 

There are two kinds of rati-weight ; the goldsmith’s of 8, and the 
jeweller's cf 6 ratis, to the same masha. ‘There is also a pearl rati. 
The only possible means of assigning a value to these weights is by 
arriving at some result with regard to the tank, the tola, the masha, 
or the mishkal, and deducing the value of the rati from these. 
Tavernier has obviously fallen into an error regarding the relative 
value of this little weight, as compared not only with European 
standards of weight, but also with those of India. It is possible 
that he took the pearl rati ‘of three troy grains for his basis, and 
confounded it with the other varieties of this variable unit of com- 
parison, 

The speaker then noticed Tavernier’s account of the diamond he 
saw in the possession of Aurungzebe, of which he gives the weight 
as 319} ratis; and the apparent inconsistencies of his narrative, 
with the idea of that diamond being the 320-rati diamond of Baber, 
were sought to be explained from the contemporary history as given 
by the translator of Ferishta, and by Bernier, no less than by 
Tavernier himself. It seemed probable at least, that the old crown 
jewel of the sovereigns of Delhi, and the talisman of Indian empire, 
was then in the possession of Aurungzebe, and was seen as such by 
the French traveller; but that he has mistaken the history of that 
stone, and confounded it with that of another which had been found 
but a few years before, and had been acquired by Shah Jehaun. 
Shah Jehaun was then a state prisoner, and his reigning son let him 
retain his jewels in his captivity. Among these would doubtless 
have been the diamond Tavernier alludes to, and which had been in 
fact no crown jewel, but a private possession acquired by Shah 
Jehaun himself. 

Tavernier indeed gave a drawing of the diamogd; but his repre- 
sentation is a most rude one, and is as much like the Koh-i-Nur seen 
from one end, as it can be said to be like any large diamond known 
to exist now; while his description, utterly at variance with his 
drawing, exceedingly well characterises the Koh-i-Nur, even in its 
peculiarities. é 

The history of this diamond is one long romance from then till 
now; but it is well authenticated at every step, as history seems 
never to have lost sight of this stone of fate, from the days when 
Ala-ud-din took it from the Rajahs of Malwah five centuries and a 
half ago, to the day when it became a crown jewel of England; 
while tradition carries back its existence in the memory of India to 
the half mythic hero Bihramojeet, Rajah of Usjein and Malwa, 
57 8.c. ; and a still wilder legend would fain recognise in it a diamond 
recorded as worn by Karna, Rajah of Anga, who fell in the “ great 
war,” and first discovered near Masulipatam in the bed of the 
Godaveri, 5,000 years ago. 


Friday, March 30th, 1860. 
The Lord WrnsLEYDALE, Vice-President, in the Chair. 
ON ACIDS AND SALTS, 
By Witu1am Opiixa, Esq., M.B., F.R.S., Secretary to the 
Chemical Society. 


Ir is natural to inquire whether the doctrines of series and substitu- 
tions, which are essential for the association of organic products, 
may not throw some additional light upon the simpler compounds of 
mineral pay ape’ when viewed as unitary molecules; and particu- 
larly upon the relations and properties of the mineral acids and their 
salts, which have hitherto constituted the strongholds of the electro- 
chemical, or binary, theory of combination. 

The doctrine of series affirms that chemical compounds may be 
arranged in series, the successive members of each of which differ 
from one another in composition by a increment, and are 
associated with one another by a certain relation of properties, the 
exact nature of the relation varying with the nature of the increment. 

The doctrine of substitutions attirms that in very many chemical 
compounds, one or more atoms may be displaced by some other atoms 
or groupings, and that the new bodies, resulting from this displace- 
ment, correspond in constitution with the normal bodies from which 
they were derived. The doctrine of substitutions affords great assis- 
tance to the doctrine of series; for when, as frequently happens, a 
gap exists in any series, that gap can almost always be filled up by 
a substitution-representative of the missing body. 

(a.) There are four acid compounds of hydrogen, two volumes of 
each of which contain one volume of hydrogen, namely :— 

HF Fluorhydric acid, 
HCl Chlorhydric acid. 
HBr Bromhydric acid. 
HI Iodhydric acids. 

When two volumes of chlorhydric acid, for instance, are acted 
upon by a red-hot iron wire, the chlorine is absorbed by the iron, 
and one volume of hydrogen gas liberated. The two volumes of 
chlorhydric acid yield one volume of hydrogen, or the original bulk 
of gas is reduced to one-half by the absorption of its chlorine. The 
above four acids may be looked upon as substitution-representatives 
one of another. 

Chlorhydric acid yields the following series of oxides, convertible 
into each other by mutual metamorphosis. 

HCl Chlorhydric acid. 
HClO Hypochlorous acid. 
HClO, Chlorous acid. 
HC103 Chloric acid. 
HClO, Perchloric acid. 

When chlorhydric acid, HCI, is oxidated by permanganic acid, 
hypochlorous acid, HCIO, is produced ; and, conversely, chlorhydric 
acid may be reproduced by the deoxidation of hypochlorous acid. 
— orous acid, when heated, breaks up into chloric acid, HCIO,, 
and other products. When chloric acid is deoxidated by nitrous 








acid, it becomes chlorous acid, HC1O,; and, when oxidated at the 
itive pole of a galvanic battery, it becomes perchloric acid, 
1ClO,. Here then is a series of associated acids, expressed as 
unitary molecules, by the simplest ible formule, and arran 
in a series, the successive members of which differ from one another 
in composition by an increment of one atom, or volume of oxygen. 
(8) There are four other binary compounds of hydrogen, two 
volumes of each of which, however, contain two volumes of 
hydrogen, namely :— 
H,O Water. 
H,S_ Sulphydric acid. 
I1,Se Selenhydric acid, 
H,T Tellurhydric acid. 
A given volume of any one of these gases or vapours contains 
exactly twice the quantity of hydrogen that the same volume of 
any one of the first-class of gases contains. When two volumes of 
sulphydric acid, for instance, are acted upon by a red-hot iron wire, 
the sulphur is absorbed by the iron, and two volumes of hydrogen 
gas are liberated. The two volumes of sulphydric acid yield two 
volumes of hydrogen, or the abstraction of the sulphur produces no 
alteration in the bulk of gas. The bihydric character of water, 
moreover, is well shown by the experiment of its electrolytic 
decomposition, in which two volumes of hydrogen are produced for 
every one volume of oxygen. 
In the sulphur series of oxygen acids we have two gaps, which, 
however, can be filled up by the chloro-representatives of the missing 
bodies, thus :— 





Hs Sulphydric acid. CLS. 
1i,SO Yanting. cl so. 
H,SO Wanting. C1,SO,. 
H,SO, Sulphurous acid. 

H,S80, Sulphuric acid. 


The compounds Cl,SO, and Cl,SOs, are obtainable from the chloro- 
representative of sulphydric acid, Cl,S, by successive oxidation. 
The first nee actualy afforded by the oxidation of sulphydric 
acid is sulphurous acid, H,SO;, which is produced by the combus- 
tion of sulphydric acid in air or oxygen. Conversely, sulphydric 
acid may be obtained by deoxidating sulphurous acid with nascent 
hydrogen. Sulphuric acid, H,SO,, results from the oxidation of 
sulphurous acid, and by deoxidation can reproduce that body, as in 
the ordinary process for the preparation of sulphurous acid. Here, 
then, including the chloro-representatives, is a second series of acids 
associated with one another by a common increment of composition, 
and by mutual metamorphesis. 

Sulphuric acid, H,SO,, is the representative, on the sulphur series, 
of perchloric acid, HC1O,, on the chlorine series. Each contains one 
atom of the radicle which gives the special character to the acid, in the 
one case chlorine, in the other sulphur. Each contains also four 
atoms, or volumes of oxygen; but whereas perchloric acid contains 
only one atom, or volume, of hydrogen, sulphuric acid contains two 
atoms, or two volumes. And this difference in composition leads to 
a marked difference in the properties »' the two acids. Perchloric 
acid, HC10s, has only one atom of hydrogen that can be replaced. 
Hence it forms only one description of salt, such, for instance, as 
perchlorate of potassium, KC104, and only one description of ether, 
such, for instance, as perchloric ether, KvUlO:. But sulphuric acid 
has two hydrogen atoms that can be replaced. Hence it can form 
acid salts, neutral salts, double salts, acid ethers, neutral ethers, 
double ethers, and saline ethers, as shown in the table, 

H? SO+ Sulphuric acid. 
KH SO! Acid sulpbate of potassium, 
K? SO! Neutral sulphate of potassium. 
KN! SO! Potassio-sulphate of nickel. 
EtH SO! Ethylo-sulphuric acid. 
Et? SO* Neutral sulphate of ethyl. 
EtMe SO‘ Ethylo-sulphate of methyl. 
EtK SO*# Ethylo-sulphate of potessium. 

This property of forming acid and double salts, and acid and 
double ethers, &c., indicates a fund tal difference in character 
between sulphuric and perchloric acids, a difference that is satisfac- 
torily represented by the difference in their formule as here written 
down, HCIO,, and H,SO,. Bibasic characters are manifested as 
decidedly by the sulphurous and sulphydric acids. 

(y-) There are four other binary compounds of hydrogen, two 
volumes of each of which, however, contain three volumes of 
hydrogen, namely :— 





H;N Ammonia. 
HsP —Phosphamine. 
H;As_ Arsenamine, 


H;Sb_— Stibamine. 
When the two volumes of phosphamine, for instance, are acted upon 
by a red-hot iron-wire, the phosphorus is absorbed by the iron 
and three volumes of hydrogen gas are liberated. Two volumes 
chlorhydric acid yield one volume of hydrogen; two volumes of 
sulphydric acid yield two volumes of hydrogen, while two volumes 
of phosphamine yield three volumes of hydrogen; and this is a 


most important distinction between the three classes of hydrides to 
which these three gases respectively belong. Again, two volumes 
of gaseous when dec 





’ posed by the Ruhmkorff om, 
become converted into three volumes of hydrogen and one velume 


of nitrogen ; or the original bulk of the ammonia becomes doubled. 

In the phosphorus series of oxygen acids there is but one gap, and 
this can be filled up by the chloryne-, or the ethyl- representative of 
the missing body. 


H,P Phosphamine Cl,P Et,P 
H;PO Wanting Cl,PO Et;sPO 
H;PO0, Hypophosphorous acid 


H;PO, Phosphorous acid 
H;PO, Phosphoric acid 

Brodie has ascertained that oxichloride of phosphorus, Cl,PO, may 
be obtained directly by passing oxygen gas ye boiling terchlo- 
ride of phosphorus, or trichloro-phosphamine, Cl,P, The union of 
tri-ethylphosphine, Et,P, with oxygen, to form the oxide of tri- 
ethylphosphine, EtsPO, constituted one of Hofmann’s earliest experi- 
ments on the phosphorus bases. Proceeding to the actual oxides 
of phosphamine, it is doubtful whether pe ee np acid, H;PO,, 
bas been obtained by the oxidation of phosphamine; but, on the 
other hand, phosphamine is readily obtainable by deoxidating 
hypophosphorous acid with nascent hydrogen; while, by oxidating 
hypophosphorous acid, phosphorous and phosphoric acids are suc- 
cessively produced. Phosphorous acid, H3POs, results from the slow 
oxidation, and phosphoric acid, H,PU,, from the rapid oxidation of 
phosphamine. Conversely, phosphamine may be obtained by the 
deoxidation of each of the two last-mentioned acids. Here again, 
then, is a series of naturally associated and mutually convertible 
bodies, represented by the simplest possible formula, by formule 
which do not express any speculative view whatever, but merely 
indicate the indisputable fact that these bodies, or their representa- 
tives, differ from one another in composition, by the successive in- 
crements of one, two, three, and four oxy,en atoms. 

Phosphoric acid H,;PO,, is the representative on the phosphorus 
serics, of sulphuric acid fi,s¢ ),,on the sulphur series, and of per- 
chloric acid iCl0,, on the chlorine series; but whereas perchloric 
acid contains only one atom of hydrogen, and can form only one 
class of salts and ethers; whereas sulphuric acid contains only two 
atoms of hydrogen, and can form only two classes of salts and 
ethers; phosphoric acid contains three atoms of hydrogen, and can 
form three classes of salts and ethers. One-third, two-thirds, or 
three-thirds of its hydrogen may be displaced by a metal or basic 
radicle, or the hydrogen may be partly or — displaced by 
two or three diflerent metals, or by two or three different radicles, 
or by a mixture of metals and radicles, thus: EtKCuPO, or 
H(NH, NaPO,, &e. 3 

(8.) There is yet another ene f hydride to be considered, 
namely, that of silicon, the siliciuretted hydrogen of Wébler. The 


composition of this body has not been ascertained. It has been ascer- 
tained, however, that the substance from which it is obtained b 
the action of chlorhydric acid, is a silicide of magnesium, represented 


. 
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by the formula Mg,Si, whence the formula of siliciuretted hydrogen 
is assumed to be H,Si, analogous to that of marsh gas H,C, a con- 
clusion strongly confirmed by the composition of chloride of silicon, 
which is undoubtedly Cl,Si, that is, a chloro-representative of sili- 
ciuretted hydrogen. Each primary hydride, hitherto considered, 
has yielded’a remarkably stable acid, formed by the addition of four 
atoms of oxygen to the hydride; and hydride of silicon ought to 
behave in the same manner, thus : — 


Chlorhydric acid Wt Cl H C10, Perchloric acid. 
Sulphydrie acid I, 8 H,8 Os Sulphuric acid. 
Phosphamine Hi; P H, P O, Phosphoric acid. 
Ilydride of Silicon H, Si H, SiO, = Silicic acid. 


Now whether or not 1,SiO, is the correct formula for silicic acid, it 
is certain that the great majority of simple and well-detined silicates 
may be referred to that type, as illustrated in the table. 


ORTHOSILICATES. 


Et, SiO, Silicic ether. Gl, SiO, Phenakite. 
Li, Si, Silicate of lithium. Ce, SiO, Cerite. 
Na,H, SiO, Silica'e of sodium. Fe, SiO, Fayelite. 
‘Ca, SiO, Silicate of calcium. Fe,Mn, SiO, Knebelite. 
Mz, SiO, Olivine, Clirysolite. Cu,H, Sit ), Dioptase. 
Ca,Mg, SiO, Batrachite. Al,Ca SiO, Anorthite. 
“Zn, SiO; Zine glance. Al,Mn SiO, Karpholite. 


This next table illustrates the general relations of the perchloric 
salts and ethers, to their sulphuric, phosphoric, and silicic ana- 
logues, The existence of the silicated compounds corresponding to 
the formulw in italics, has not yet been established. 
Acimns, Saurs, AND Erners. 
nol] MoO No! 





tht clo, 
: .O. § NaS Oy] Na lS O 
HS | HS") Ets 0, | Et WSO, 
so, § Naa? Oy | NagH PO, , Na HP O, 
HP | Hit O By PO: | Ets HP Os | Et HP 0, 


el apece, FNaiSi Or | NaslSi Oy | NagH,Si O, | Na HySi O, 
11,Si | H,SiO, FP tSi 1 | Br Id Si Os | EGHLSi O,| Bt UL,S: O, 


Considering the relations of ammonia and phosphuretted hy- 
drogen, H,N and H,P respectively, and the relations of marsh gas, 
and siliciuretted hydrogen, H.C and H,Si respectively, there should 
exist nitrates ard carbonates having the general formule M,NO, 
and M,CO, respectively, corresponding to ordinary phosphates and 
silicates having the general formule M30, and M,Si O, respec- 
tively. It is observable, however, that in addition to ordinary 
shosphates and silicates, there are other phosphates and silicates, 
foods respectively as metaphosphates and metasilicates, which 
diter from the ordwary salts by the loss of an atom of base, and 
that it is these metasalts to which ordinary nitrates and carbonates 
correspond, thus : 


Phosphate M,PO.—M.O = M P 0, Metaphosphate. 
MNO; Nitrate. 

Silicate M.SiO,—-M.0 = M,SiO, Metasilicate. 
M.C Os Carbonate. 


But chemists are acquainted with a considerable number of car- 
bonates and nitrates, which may be called orthocarbonates and 
orthonitrates respectively, that do correspond in their formule with 
ordinary silicates and phosphates, as shown in the table, 


ORTHOCARBON ATES. 
Dicarbonate of calcium. 
Dicarbonate of zinc. 
Dicarbonate of magnesium. 


Ca, CO, 
Za’ COn 
Mg, H CO, 


Pb, CO, Dicarbonate of lead. 
Pb, CO, White lead. 
Cu, CO, Mysorine. 


Azurite. 
Dicarbonate of bismuth. 
ORnTHONITRATES. 
Pb,H NOv? 
Pb, NOws 
Hye, NO) 
Hg. H NOS 
Birr NO, of bismuth. 
The succeeding tables present lists of the principal ter-oxygen 
and tetra-oxygen mineral acids. Some of these acids are known 
only through the medium of their mctal- and ethyl-representatives :— 


Cu CO, 
Biv" Li CO, 


of lead. 


of mercury. 





Tren-Oxyaren Actps. Terra-OxyGen Acips. 
Chleric Ii Cl O,| Perchleric oa aaa oe 
Bromic H Br O,| Veriodic ... ... HI Os 
lodic ... H 1 Os| Permanganic ... HL Mn,O+ 
Nitric ete It N Os} Sulphuric. . H,S O# 
Metaphosphoric It P O>|Selenic .. ... ... H, Se of 
Sulphurous ,S O'|Telluric .. .. » H,T O, 
Selenious ... ... «. H,Se O'|}Oxalic ... = FH, C. O, 
Tellurous ... ... ... H,T O°] Molybdic... ... .. HH, Mo,Os 
Carbonic ... ... «- HgC O°| Vanadic ... ... .. Ha Vz Of 
Metasilicic oo ws. nae | Tunmaiic ... os os Es We O 
Titatic ... wo. «- Hy TiO [Chromic ... .. .. Hs Cr, of 
Stannic ... .. «. IhSnO | Manganic... ... ... Hy, Mn,O, 
Vanadous ... ll, V, 0 Ferric Se 
Phosphorous . H,P O |Orthonitric .. .. HsN O, 
Arsenious .... ...  «. Hy AsO | Phosphoric .. .. HsP O, 
Antimonous H, Sb O,; |} Arsenic... ... Hs As Os 
Bismithous H, Bi O,) Antimonic ove Hs Sb Qu 
Horacic vee eee) 6 BOs | Orihocarbonic... H,C 0, 
Aluminous... .... ... Hj Al, O08|Silicic ... .. .. He Si O, 


Hence the formula H,, R,, Os, will represent the general type for 
an acid, where H, represents the atoms of hydrogen, which, save in 
carbon compounds, found to vary orly from 1 to 4; where 
Ry, represents the acid radicle, that is, the chlorine or sulphur, or 
phosphorus, or carbon, & which gives the special character to 
the acid, and which, save in carbon compounds, is usually contined 
to 1 or 2 elementary atoms; and where O represents the atoms of 





~ 





oxygen which generally range from 0 to 4, but occasionally extend 
to higher numbers. W. O. 





Fearrun Bowmen Exriosiox.— On Thursday afternoon, a fearful 
boiler explosion happened at the Chillington Company’s Ironworks, 
Wolverhampton, which, although it bas been accompanied with 
much personal injury and damage to property, has not yet been 
attended with fatal consequences. The boiler that exploded was 
one of tive tubular bi ; 
principally for working a hoop and a guile mill, and were situated 
very near to the offices of the works. The accident happened at 
about half-past (wo o'clock, when the boilers are supposed to have 
been working at about 40 Ibs. to the inch—a_ pressure very safe for 
such a boiler, one of the best make, and which, like the other four, 
had, within a few days, been entirely overhauled and newly seated. 
The fullest con dence seemed envertained of its safety, and at the 
time of the explosion, Henshaw, the engineer of the works, was 
upon one of them. The report occasioned by the explosion 
was like that of the firing of a park of artillery, and was accom- 

anied with the scattering of iron and brickwork, with terrific force. 
n the explosion a massive piece of piping destroyed the stack, and 
then fell through the roof of the hoop-mill, whilst the greater half 
of the exploded boiler, after being driven high into the air, fell 
through the roof of the guide-mill, where seven men were at work, 
Mr. George Barker, the chief proprietor, and two clerks, were there, 
but escaped injury. in the watchman’s house opposite, the watch- 
man's wife and two children were buried beneath the chimney of 
their house, and a horse had a hoof shot off, and had to be killed. 
The number of persons known to have received injuries requiring 
surgical care is ten, six of them are now in the South Staffordshire 
Hospital. The — of two, W. Davis, a furnaceman, and 
Bernard Burns, a labourer, are of a very serious character. The 








cause of the explosion is a mystery. 





INSTITUTION OF CIVIL ENGINEERS 
May 15th, 1860. 
Gronce P. Bipper, Esq., President, in the Chair. 


Tue whole of the evening was occupied by the discussion upon Mr. 
James J. Berkley’s paper ‘On Indian Railways; with a description 
of the Great Indian Peninsula Railway.” 

In commencing the discussion, it was remarked that the East 
Indian railway, extending from Calcutta to Delhi, with three 
branches, and a line from Allahabad to Jubbulpore, was 1,338 miles 
in length, of which 295 miles were now open for traffic. There 
was only one tunnel, which was 300 yards in length; but there 
were viaducts of considerable magnitude, particularly those over 
the rivers Soane and Jumna, in which cases carriage roads were 
constructed under the railway, as well as over the Adjai, Morce, 
Keeul, and Ton:e. Coal had been found on this line, which was 
used as fuel for the locomotive engines, and in —_ there was 
already a large traffic along the line. The estimated cost of this 
railway was £14,480 per mile, but the finished portions had been 
executed for £12,900 per mile. It had been calculated that the cost 
of the works would be increased by the mutiny, to the extent of 
three millions sterling. 

In reference to the Great Indian Peninsula railway, it was stated 
that the estimated cost was about £10,000 a mile, but the opened 
portions had only cost £8,713 a mile. ‘The rolling stock was, gene- 
rally, like that used in England. The engines to be used on 
the two Ghaut inclines had four wheels, with tanks and skid brakes. 
Between the years 1853 and 1859, the rate of wages for ordinary 
labour had been about doubled. ‘This was a subject for congratulation, 
so far as the well-being of the population was concerned. Nor 
would its efiect be to augment the cost of the line in the same pro- 
portion; for during the progress of the works, mechanical appli- 
ances had been introduced, the workmen had learned their use, and 
had become more intelligent, and by being better fed and protected, 
were more valuable. 

The Madras Railway, extending from Madras, on the eastern 
side of the Peninsula, to Beypore, on the western coast, with a 
line to meet the Great Indian Peninsula at the river Kristna, was 
845 miles in length, of which 96 miles had been opened. ‘Ihe pecu- 
liar features of this line were the crossings of some of the principal 
rivers, and its construction without the intervention of contractors. 
It would be interesting to know the reasons that had induced this 
departure from the system pursued in England, where the judicious 
subdivision of labour introduced by the coutract system, had been 
found to result in economy and efficiency. ‘The execution of the 
works on the Bombay and Baroda, and also on the Great Southern of 
India, was likewise undertaken by the engineers. ‘Ihe advantages of 
the introduction of contractors of capital and of experience into the 
Bombay Presidency, had been clearly stated in the paper. 

The Scinde Railway extended from Kurrachee to Kotree, on the 
Indus, for a length of 114 miles; and the Punjaub Railway from 
Moultan to Lahore and Umritsir, a distance of 250 miles. A line 
was also under survey from Lahore to Delhi. The diiticulties to 
be surmounted in the navigation of the Indus, and the class of 
steamers and ‘other vessels proposed to be employed, were well 
worthy of consideration. 

The other lines were, the Bombay, Baroda, and Central India, 
extending from Bombay through Surat, Broach, and Baroda to 
Ahmedabad, for a distance of 309} miles, on which the bridges 
were composed entirely of iron—the Eastern Bengal, from Calcutta 
to Kooshtee on the Ganges, 108 miles in length—the Great 
Southern of India, of which 80 miles, from Negapatam to Trichi- 
nopoly, were under construction, and which it was proposed to ex- 
tend to the Madras Railway, near Errode, on the north, and to the 
coag, at Tuticorin, on the south—and the Calcutta and South- 
Kastern, between Calcutta and the river Mutla, a length of 28} 
miles. 

The construction of railways in India had awakened a spirit of 
enterprise ; had caused the country to be examined for its more 
valuable producty, of which iron and coal had been found; had 
induced designs for docks, and for the improvement of navigation 
and of irrigation; had given employment, on an average, to 
100,000 labourers; had led to an expenditure of £14,000,000, 
within a few years, chiefly among the native population; and had 
involved the delivery into the country of 7. 0,000 tons of material, 
irrespective of contractors’ plant, &c., costing about £10,500,000, 
That they would ultimately lead to the development of the rich 
resources, and to the civilisation of the immense native population 
of India, could not now be doubted. 

‘The number of men employed on the opened portions of the Indian 
railways, in 1859, was 09” English and 7,55 natives, giving an 
average of sixteen men per mile. At this rate the lines now being 
constructed would give permanent employment to 77,000 persons. 











The fares in the Bombay Presidency in 1859 were :— First-class, | 


zd. ; second-class, fd. ; and, third-class, jd. per mile. The speed of 
the trains, including stoppages, was from sixteen to twenty miles an 
hour. ‘The total number of passengers carried was 1,161,501, and 
the number conveyed over one mile, per mile of railway open, was 
192.974; the average distance travelled by each passenger being 
32-4 miles. The total number of passengers, on all the lines, in 1859, 
was 2,822,382, of which nearly 93 per cent. were third-class. The 
average recei, ts in the Bombay Presidency, for the year ending 
June, 1859, had been for passengers £453, and for goods £464 per 
mile. It was evident that the goods’ traflic had not yet been fully 





developed, as the lines were not continuous, nor had they reached | 
the principal producing districts. ‘The cost of working to June, 1859, 


which had been since increased, was only 44:1 per cent. of the gross 
receipts, notwith-tanding that the cost of fuel was three guineas per 
ton. The dividend on the expended capital was about 5:14 per cent. 
The East Indian had realised even a larger dividend. 

In reply to the inquiry, as to the reasons which had led to the 
execution of the works on the Madras Railway by the engineers, 
without the intervention of contractors, it was stated that when 





| the line was commenced there were no large contractors available 
in that presidency, and it was thought better to proceed at once, | 


hes boilers that lay together, and were used | 





rather than to enter into correspondence with the administrative 
body in England, which must have resulted in considerable delay. 
It had alr ady been proved, by experience in Bengal, that the 
natives could be readily organised on railway work, aud as the large 
English contractors had no more information than the engineers, 
as to the labour question, the purchase of materials and other 
arrangements, there w2s no room for hesitation in returning to the 
primitive system, so successfully pursued in the cases of the Eddy- 
stone lighthouse, and the Stockton and Darlington aud Liverpool 
and Manchester railways. Be-ides in India, scarcely any plant was 
required. The works were begun at Madras without any appliances 














from this country. The natives found their own tools, and baskets 
for carrying the earth. ‘Temporary rails were not needed, as there 
were no Jong “ leads” from cuttings into embankments. ‘The esrth- 





work for the first six miles from Madras was let to a native con- 
tractor, for rather less than one penny per cubic yard. ‘The other 
parts of the line were let on a similar principle, in small sections, 
the sub-contractors being paid weekly. No ditliculiy whatever was 
experienced in carrying out this system, within a reasonable distance 
of “Madras. 

With regard to the style adopted in the construction of Indian 
railways, it was sometimes argued, th ‘t the subs antial had been 
selected, in opposition to what was, incorrectly, called the American 
system. ‘This was denied, for it had been the practice to take 
advantage of the cheapest and best materials to be found upon the 
spot; and where there was abundance of good stone, and timber wa 
dear, it was more economical to use stone and bricks than timber. 

It was but fair to mention that the rate of wages and the price of 
work were much higher in the Bombay pr ney than in the 
Madras. In the latter, labour averaged per day, cvolies, 3d.; 
women or boys, to assist in earrying earth, 1}d.; carpenters, from 
Yd. to 10d. ; and bricklayers, from 7}d. to 10d. These rates were 
about the same as were now being paid upon the Great Southern of 
India. The ordinary price of earthwork was I}d. to 2d., and of 









masonry 7s. 6d. to 10s. per cubic yard. The making of embank- 
ments, building of eidagen, laying of the permanent-way, and 
ballasting the road, cost about £1,500 per mile, exclusive or 
materials and of stations. 

It was observed, that the Calcutta and South Eastern was so 
small, as hardly to be worth naming in an engineering point of view. 
It possessed, however, some interest commercial!y ; the object being 
to open out anew port for the enormous and rapidly increasing 
trade of Bengal. The line extended from Calcutta to the Mutla, 
a distance of 283 miles. The dangers of the Hooghly were well 
known. Its crowded state, and the expense and difliculty of its 
navigation, all rendered it necessary to seek another outlet. This 
was fortunately found in the Mutla, which was. to a great extent, 
free from the dangers of the Hooghly. The Mutla had a depth of 
not less than 24 ft. at low water spring tides, from the proposed new 
port to the sea. It was subject to no bars, nor dangerous tidal 
currents. The stream of tide did not exceed, at any time, four 
miles per hour. It had no freshes, no shifting sands, and no bar. 
It was interesting, in an engineering point of view, to compare the 
Hooghly and the Mutla; the former with a vast body of fresh 
water always passing down it, encumbered with shoals and shifting 
channels; the other without fresh water, a clear, deep, and per- 
manent channel, kept open by the tidal scour alone. The system of 
executing the works withgut the intervention of contractors had 
been adopted, because the works were of that nature, that no 
advantage could be derived from the large contract system. In 
this case no plant was required, and the native labour could be 
directed quite as well by the company’s engineers, as by those of a 
large contractor. 

lt was contended, that in a distant country like India, where the 
engineer himself had no precise knowledge of what would be the 
cost of railway works, it was impossible to induce a fair com- 
petition among contractors ; who would be tempted, in making any 
offer, to add a considerable sum, to provide against contingencies 
which might arise. In the construction of Indian railways the 
best materials only should be employed, put together in the most 
substantial manner, for the population was very great, the traffic 
was likely to be heavy, and there was every prospect of a fair return 
for the outlay. 

In closing the discussion it was remarked that the paper was one 
of the most interesting and instructive that had ever been read at 
the institution, It was a subject for congratulation that tie results 
of the non-cortract system had been so satisfactory in India; ‘or, 
although great supervision had been exercised by the Government 
over the expenditure, there was nothing like personal interest to 
ensure economy. Contractors might be said to be both bold and 
timid—bold where the thing to be done was fairly understood; but 
timid where there were contingencies in the background. In intro- 
ducing a new class of labour into a new country the engineer 
should pioneer the way, so as to ascertain the character of the 
elements, on which contractors might subsequently found estimates. 
When that had been done fair competition might be relied on, and 
then the contract system might be introduced with advantage. In- 
ferences of a useful character might be drawn from the comparison 
which had been made as to fares, and the average distance travelled 
by each passenger. The third class fares in [India seemed to be 
» &.- one half what they were in England, whilst the distance 
travelled by each passenger was respectively thirty-two and twelve 
miles. If the distance each passenger was conveyed in England 
could be increased, no doubt either higher dividends would be 
realised, or lower fares could be charged. The intricate compli- 
cations of railway companies had arisen from the contests for long 
fares. But it was believed that the real prosperity of a railway 
company was dependent more upon its own tratlic; and that in 
general, facilities should be afforded for the construction of lines in 
the districts traversed, so as to lead ultimately to an increase in the 
accommodation of the immediate population, and tor the general 
conveyance of traffic. 


fue Evtison WArer CoLour CoLection or Parntrixcs.—This 
valuable gift has now been deposited in the South Kensington 
Museum, aud will be first exhibited to the public on Saturday next 


ForreIGN Axp CoLontaAL Jorrines.—A young man, who works 
in the coal-mines of Gilly, near Charleroi, lately made a bet of a few 
glasses of beer, that he would lie down on the railway, and let a 
train pass over him. He performed his mad freak a few days ago, 
placing himself lengthways in the middle of the line between the 
rails, making himself as small as possible. He won his bet, but at 
the expense of a severe burn on the back of his neck from a piece 
of lighted coke falling on him, added to which he will be brought 
before the Correctional Police for his imprudence.—M. Auguste 
Mariette, an eminent French archeologist, has discovered the 
remains of a large palace in granite, in the immediate vicinity of the 
Sphynx. He takes this palace to be that of Chephrem, who 
built the Great Pyramid. No less than seven statu’s of this 
prince have been found in the palace. —The heavy rains have 
carried away a_ great portion of the railway between Cairo 
and Suez. ‘Travellers to India have thereby been delayed two 
days.—The official French mission for the exploration of the 
Red Sea has been well received by Said Pasha.—The great 
question of man’s existence before the flood has just been solved 
by Dr. Fulbrott, of Berlin, whose own conviction has been 
perfectly established upon the matter ever since he found, in the 
village of Guieten, just at the junction of the Rhine and the Dussal, 
a collection of fossil human bones of tremendous size, being evidently 
the remains of some antediluvian giant. The skull, in particular, is 
of enormous size, and presents a peculiar depression of the os frontis, 
which, according to the rules of modern physiology, would argue a 
couplete absence of all moral sense and a decided Jack of brains.— 
The post-office committee of the American House of Representatives 
has decided unanimously in favour of establishing a line of steamers 
round the Gulf of Mexico.—The advices from California, received 
overland by a newly-organised * pony express,” are to the 28th of 


April. A bill giving a bonus of 60,000 dols. and 40,000 dols. 
to the first and second companies who shall carry telegraphic 
| lines across the continent, had passed the Californian Legisla- 





ture. — The United States Senate has adopted a resolution 
authorising the employment of a vessel to transport not more 
than five astronomers to some point where the eclipse of the 
sun, on the 18th of July next, can be best observed.—The Journal 
des Mines and other French scientitic periodicals announce the in- 
vention of a uew motive machine by a French engineer, of such 
power that, with the consumption of only as much coals as ate 
required for a ship’s galley, a speed of from twelve to fourteen knots 
is obtained. The emperor, it is added, has ordered the machine to 
be tested by the highest engineering authorities.—At a meeting of 
the promoters of the Suez Canal scheme held at Paris, the other day, 
it was stated that £360,000 had been spent in surveys.—.\ prospectus 
has been issued of the Portugal Land Company, with a capital of 
£75,090, in £5 shares, to acquire and cultivate land in Portugal.—aA 
prospectus has also been issued of the Himalaya Tea Company, with a 
capital of £250,000, in £20 shares, to cultivate tea in the hill districts 
of India, and to purchase the Government experimental plantations.— 
A discovery of coal has bcen made in the neighbourhood of Cairo, on 
the North-Western Virginian Railroad (U.s.), which is of a very 
peculiar character. A specime: of the coal has been tested by 
various chemists, and has been found to be, as it were, crystallised 
mineral oil, being without stratification, and free from any foreign 
substance. The tests have shown that it will yield 165 gallons of 
crude oil to the ton. After one refining process, 82 per cent. of 
refined oil was obtained; after a second distillation, 61 per cent. of 
the whole amount was obtained in pure oil, and 30 per cent. of 
lubricating oil and paraffin. By taking a portion of the coal and 
laying it on a hot stove or shovel, its extraordinary quality is 
obvious. It melts and runs like wax. It is considered probable 
that, if shafts are sunk deep enough, a reservoir of mineral oil 
similar to that in Venango county will be reached, from which this 
vertical vein of solid oil has originated. 
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FUNERAL OF SIR CHARLES BARRY. 
(From Wednesday's “ Times.”) 


THREE times within the last six months has the sacred quiet of our 
great cathedral been broken by the solemnities of State funerals, and 
in the deaths of Robert Stephenson, Lord Macaulay, and now of Sir 
Charles Barry, the country may be said to have lost its foremost 
men in science, in literature, and in art. The death of Sir Charles 
Barry, like those of the two great men who were laid to rest before 
him in the Abbey, has been a loss to his profession and almost to the 
country at large. Ata time when architecture, and all relating to 
its progress, have been flourishing in an unusual degree, he has long 
been its chief professor, and not only regarded so in England, but in 
Europe, where he was considered the most distinguished member of 
the greatest architeetural societies throughout the continent. Sir 
Charles Barry was born in Westminster, in May, 1795; and at an 
early age displayed such a decided taste for the profession of archi- 
tecture, that it was the path at once chosen by his friends for his 
future career in life. For a time he studied his art in England with 
all the ability and ardour that belong to the youth of genius, and 
having here mastered all that could be gained from books and rules, 
he for a long time travelled through the continent, Egypt, and 
Greece, where he enlarged his experience and cultivated his taste still 
further. His first celebrated public work on his return to this country 
was, we believe, a church a Brighton, and after some other efforts he 
again distinguished himself in a public competition by the successful 
design for the Manchester Atheneum. A still greater degree of celebrity 
attended his design and construction of the Grammar School of 
Edward VI. at Birmingham, and again in his successful designs for 
the Travellers’ Club, the College of Surgeons, and the Reform Club. 
In these buildings, however, the most appropriate and beautiful, 
and the best opportunities which then offered, Sir Charles Barry had 
no scope for that richness of design and beauty of detail for which 
he has since made his name so famous, and it was not till 1834, after 
the destruction of the Houses of Parliament by fire, that he found 
an adequate field for his genius in the competition for the designs 
for the New Palaces. How he succeeded in this the great structure 
which he has since reared sufficiently shows. It was on the occasion 
of the opening of the finest portion of this great work, the Victoria 
Tower, in 1852, that her Majesty conferred on >ir Charles the 
honour of knighthood. The last tribute of public respect and 
admiration which was paid yesterday, then, was not more than was 
due to the merits of the architect, nor less than was expected by the 
profession of which he was the head and ornament. Westminster 
was both his native place and the scene of the most prominent and 
most enduring monuments of his genius. ‘he venerable Abbey 
itself is almost overshadowed by the regal structure which confronts 
it, and almost beneath the shadow of the great monument which 
now towers so high above all London rest the remains of Barry in the 
nave of the old Abbey, at the foot of the coffin of Robert Stephenson, 
and side by side with that of Stephenson's great competitor, Telford. 
The arrangements yesterday inside the Abbey were better than on 
the recent occasions of the burial of Stephenson or Lord Macaulay. 
Though the nave was much more full than during the first-named 
solemnity, there was apparently less crowding, while the etlect was 
not marred by a number of spectators in bright dresses, as none 
were admitted near the grave who were not in mourning. All, too, 
were early in their allotted stations, and the appearance of the 
hushed, sombre assemblage round the narrow open grave was 
mournful and impressive in the extreme. All the gentlemen who 
were to take part in the procession, and who numbered between 400 
and 500 representatives of the great societies of arts and science in 
England, assembled in places adjoining the cloisters, and there 
waited the arrival of the funeral cortége. The hearse reached Dean’s- 
yard a few minutes before one o'clock, and the coffin was borne 
through the old cloisters to the side entrance of the nave, where the 
Dean and Chapter, headed by the choir, were waiting. The pro- 
cession was then formed, and to Purcell’s solemn anthem, “TI am the 
resurrection and the life,” moved slowly up the nave. First came 
the High Bailiff of Westminster, then the beadsmen, vergers, and 
choir, followed by the Dean and Chapter, and the coflin. There 
were eight pall bearers—Sir Charles Eastlake, President of the 
Royal Academy ; the Chief Commissioner of Works, the Right Hon. 
W. Cowper, M.P.; Mr. G. P. Bidder, President of the Institute of 
Civil Engineers; Lieut.-Gen. Sir E. Cust ; the President of the Archi- 
tectural Museum, Mr. A. J. Beresford Hope; the Dean of St. Paul's; 
the President of the Royal Institute of British Architects, Mr. C. R. 
Cockerell ; and Mr. Tite, F.R.S.,M.P. Immediately following the 
body the five sons of the deceased walked as chief mourners, with 
the Dean of Chichester and other private friends of the late Sir 
Charles. To these succeeded a procession of immense length, which 
took nearly a quarter of an hour to file slowly into the Abbey, and 
for the members of which there was scarctly sufficient accom- 
modation either in the choir or in the nave. The House of Com- 
mons was represented by Lord John Manners, Mr. J. Greene, Mr. 
R. 8. Gard, Sir Joseph Paxton, Sir 8. M. Peto, Sir A. Hood, Mr. F. 
V. Hume, and Mr. J. Locke. Among the council and members of 
the + ¥ Academy were Messrs. ‘I’. Creswick, A. Elmore, J. H. 
Foley, S. A. Hart, J. R. Herbert, G. Jones, J. P. Knight, Sir E. 
Landseer, Messrs. C. Landseer, D. Maclise, P. Macdonall, W. C. 
Marshall, B. W. Pickersgill, F. R. Pickersgill, J. Phillip, D. 
Roberts, R. Redgrave, C. Stansfield, S. Smirke, R. ‘Westmacott, and 
Professor Partridge. Among the associates were also Messrs. I’. L. 
Cooper, W. Frost, P. F. Poole, E. W. Cooke, F. Goodall, G. G. Scott, 
B. O'Neil, R. G. Lane, and J. I. Willmore. Of the council and 
members of the Royal Society there were the Rev. J. Barlow, 
Sir Roderick Murchison, Messrs. J. P. Guest, C. R. Weld, J. P. 
Gassiott, and R. W. Walton. The Council of the Institute of Civil 
iy one was represented by Messrs. C. H. Gregory, T. Hawksley, 
J. ocke, M.P., SirJ. Rennie, F.R.S., Messrs. J. Simpson, C. Manby, 
F.R.S., T. H. Wyatt, J. Hawkshaw, F.R.S., J. R. Maclean, J. 
Cubitt, J. E. Errington, J. E. Harrison, J. D. Hemans, J. Murray, 
&ec.; and the Council of the Architectural Museum by Messrs. EK. 
Street, J. Clarke, R. Brandon, E. Christian, Rev. T. Scott, Messrs. 
G. Scharf, H. D. Chantrell, W. Slater, and J. Gibson. Of the 
council and members of the Institute of British Architects there 
7 Messrs. G. Godwin, F.R.S., T. L Donaldson, M. D. Wyatt, 

-P.S., J. H. Lewis, J. Bell, F. C. Penrose, F. J. Francis, G. 
Morgan, R. A. Romeau, J. H. Stevens, G. Vulliamy, B. Ferrey, 
Ss C. Nelson, J. Norton, Sir W. Farquhar, J. J. Scoles, I. Angel, 
- ite, I. Bellamy, J.B. Bunning, D. Burton, F.R.S., C. Fowler, 

- Kendall, D. Mocatta, A. Salvin, O. Jones, J. Penncthorne, and 
about 150 other members of the institute and profession. 


pants the others attending were the Earl of Carlisle, the 
uchess of Sutherland, Archdeacon Hale, Mr. A. Austin, of the 
sane of Works; Mr. Winkworth, Society of Arts; Mr. A. W. 
a Society of Antiquaries; Mr. Henry Ottley, Society for the 

neouragement of Fine Arts; the Hon. Arthur Gor ion, &e. 
an many as could be accommodated in the choir having taken 
> seats, the solemn service proceeded by the choir chanting with 
i pe J impressiveness Handel's “I know that my Redeemer 
D eth,” and the mournful cadences of Purcell’s 90th Psalm. The 
ann then read the lesson, after which the choir again sang, “ When 
bm - heard, ’ &e. The procession was then re-formed, and moved 

owly to the side of the grave amid the most solemn silence. 
at the edge of this the coffin was deposited while the choir chanted 
2 —T tone Croft's touching anthem, “ Man that is born of 
by but a short time to live,” and “In the midst of life we 
a eath.” The coffin was then slowly lowered to its last resting 
be -_~ unrestrained emotion of the mourners and friends. 
tistened to with the most profound silence, 
—_ rattle of the earth as it was strewed Yhe choir 
: — chanted “ I heard a voice from Heaven,” and still more impres- 
ly the anthem, “ His body is buried in peace, but his name liveth 


pons al The ceremony concluded with the benediction pro- 
through the 


on the coffin. 


th 
e Abbey while the relatives and friends pressed forwar 





proceeded with the rest of the service, which was | being such a strong alkali, alll eombine 





to take a last glimpse of all that remained of the gifted Sir Charles 
Barry. A flag was hoisted in the Victoria Tower half-mast high 
during the day, and as long as that tower stands its great founder 
will need no other memorial of his fame with posterity. 








SOCIETY OF ENGINEERS. 
Monday, May 7th, 1860. 
R. M. Oxpisa, Esq., in the Chair. 
ABSTRACT OF A PAPER ON DIVING APPARATUS, 
Read by CuHartes WILLIAM Srocker, 


Tue author first drew aitention to the importance of diving opera- 
tions in the various branches of commerce to which they had been 
applied, and then proceeded to point out their usefulness as regards 
engineering practice, both in the construction and maintenance of our 
bridges, harbours, and almost all sub nerged works: and also in re- 
pairing vessels, more especially screw steamships, remarking that a 
diver, with a helmet and dress on, might frequently, in the water, 
repair the leak which all the efforts of those on board have failed to 
subdue, and then save both life and property, for which reason he 
considered that vessels of large size andl great value ought always to 
be provided with this apparatus. The next points considered were 
the phenomena connected with respiration as the only correct way 
of arriving at a scientific conclusion with regard to the supply of 
air to divers. After a comprehensive view of respiration and its 
effects on the air breathed, the reasons why the respired air contained 
carbonic acid while it had lost a considerable portion of oxygen were 
explained. The author afterwards considered the possibility of 
rendering the respired air fit to breathe without supplying atmo- 
spheric air. The alteration in a body of air by one man’s breathing 
in it for an hour is stated by physiologists (as the mean of a large 
number of experiments) to be the addition of 1,332 in. of carbonic 
acid, and the loss of about the same quantity of oxygen. This 
alteration he proposed to counteract by exposing a considerable sur- 
face of potash or some such substance. which having a chemical 
aflinity for carbonic acid would absorb it as soon as they came in 
contact, and by supplying the quantity of oxygen destroyed. This 
subject was considered at some —_ and it was proved that 7 oz. 
of hydrate of potash and 1 ft. of oxygen per hour for each man 
would be sufficient. That with this supply animal life might be 
maintained had been proved by many experiments, and the author 
urged its application to submarine boats for two reasons—Ist. That 
the atmospheric air hitherto taken down in submarine boats contained 
80 per cent. of nitrogen, which was not required for breathing, be- 
cause the nitrogen sent down in the vessel had not been altered by 
respiration, and was therefore fit to be breathed again. Thus, by 
sending down oxygen instead of air the chamber would only need to 
be one-fifth the size, or else the divers might remain submerged five 
times as long. 2nd. That the proposed method would maintain the 
gases in their proper proportion, so that that of the nitrogen should 
not (by the destruction of oxygen) increase, as it always must when 
atmospheric air is added. 

The diving-bells used by Dr. Halley and Smeaton were described, 
and particular attention was drawn to the apparatus used by the 
latter gentleman when repairing the bridge at Hexham, in North 
umberland, for he then introduced diving to engineering practice ; 
indeed, the addition of air-pumps to diving apparatus by Smeaton 
first rendered it practically useful for that purpose. Rennie used the 
bell extensively, and amongst many other places he applied it at 
Ramsgate Harbour with great success. The whole of the apparatus, 
suspending tackle, bell, and also the method of fixing the stones 
applied there were described, and this description of bell is the one 
still generally used, M. Caree’s modification of the diving bell, 
Sautter’s diving-bell, and the Nautilus diving apparatus were de- 
scribed and illustrated. By Sautter’s arrangements, communication 
was maintained between the divers and the surface by tubes, large 
enough to admit the passage of a man, the tubes being furnished 
with two transverse air-tight partitions, so as only to allow a certain 
Guantity of compressed air to escape. The weight of this bell was 
regulated by the proportions of air and water in an external chamber. 

The Nautilus machine, when worked under favourable circum- 
stances, was stated to be able to perform infinitely more work than 
any diving-bell hitherto invented, and it possesses the following 
advantages :—It is independent of suspension, and it has the power 
of sinking itself, or, on the other hand, of raising heavy weights— 
this power being entirely dependent on the relative proportions of 
water and air in the chambers surrounding the bell. The air is 
supplied from a receiver at the surface, in which it is compressed to 
a greater density than the water at the greater depth the Nautilus 
has to descend. Deschamps and Wilcocq’s free diving-bout was 
also alluded to and illustrated. The diving-helmet and dress, and 
the whole apparatus, including pumps, hose, &c. &c., were explained 
and illustrated. The forms used by Deane and Bethell were de- 
scribed. The improvements by Siebe were mentioned. Several im- 
provements on this apparatus were suggested, one of which was 
that a pressure-gauge (applied in a simple form, and not with the 
complicated arrangements hitherto used) should always be connected 
to the air-chamber of the pumps, or the hose leading from it to the 
diver, by a piece of hose, the gauge being placed in such a position 
that the pumpers must see it. This, it was urged, would greatly 
add to the convenience of the diver, while it increased his safety ; 
for a regular continuous supply of air might be maintained at any 
pressure he required, while, should any sudden accident happen 
which would deprive him of all power of comraunicating by the 
signal line, the gauge would be nearly certain to warn the pumpers 
that something was wrong below. 

Before concluding, the author alluded to the operations for raising 
the ships sunk by the Russians in the harbour of Sebastopol during 
the Russian war. 





NAVIGATION OF THE DANuBE.—The French company for navi- 
gating the Danube, says a letter from Marseilles, is about to be at 
last detinitively organised. It has purchased at Lyons six steamers, 
which are to descend the Rhone to the Mediterranean, and are then 
to proceed to Constantinople and Galatz, where they are to ascend 
the Danube. To this company Prince Milosch, of Servia, has 
granted great privileges, one of which is the concession for thirty 
years of the domain of Maydampoch, which is 22 square leayues in 
extent, and contaius land fit for cultivation, large forests, and mines 
of copper, iron, and coal. The Prince has guaranteed an interest of 
5 per cent. on the capital disbursed on this domain, subject to the 
condition of being allowed 10 per cent. of the profits. 

An Inon Irem BY AN OLD Master.—Nearly all ironmasters 
take the puddling tap cinder, calcine it, bring it back, and line the 
puddling furnace with it to oxidise the pig iron, and thus make it 
malleable, and carry off the sulphur. Masters know that by using 
this cinder there is a loss in the yield of as much as 100 to the ton 
more than if they used red ore or calcined ironstone. I will 
explain the cause of this loss, and how to prevent it, 


bines with the tap cinder, at the same time a portion of the fire brick 
melts down into the heat and combines with the cinder, the latter 
being calcined and brought back, receives another portion of sand, 
so that the silex begins to predominate, and every pound of it will 
waste four pounds of iron to neutralise itself and form a silicate, so 
that it is the silex that is the cause of such a waste in yield. Now, 
if an ironmaster will put two or three pounds of common salt into 
every puddled heat, the chlorine, being an wegen Bn. is in its 
legitimate place in the puddling furnace, and the rom the salt, 


instead of 
the silex predominating and wasting the iron, the alkali will predo- 
minate and feed the iron; and any ironmaster who has worked the 


| last six months without salt, if he will work the next six months | 
y | without salt he will tind such a difference in the yields in his books | 
Dean, and the solemn music of the Dead March — | that he will hardly believe his eyes when he sees it.—AScientific 


Artisan. 


Nearly all pig | 
iron is covered with sand, more or less; that sand melts and com- | 


with the silex, and form a | 
broken only by the sharp | neutral compound, and by following it up a few weeks, 


CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
Thursday, May 17th. 
G. W. MacGeonres, President, in the Chair. 
ABSTRACT OF A PAPER ON SWITCHES AND CROSSINGS, 
Read by Mr. Watrer Rutt. 


Tue author began by remarking on the importance of obtaining a 
good permanent-way, and more especially good points and crossings, 
which were exposed to more than the ordinary wear and tear. ile 
then proceeled to describe the situations in which switches and 
crossings were rendered necessary. The simplest form of switch was 
the cut-rail switch, but the danger arising from the movable rail 
not being placed exactly to coincide with the fixed rail precluded its 
use in all except temporary tramways. The one-tongue switch was 
then described, and the break occurring in the main line was pointed 
out as a serious defect. This break was obviated by the two- tongue 
switch. The oldest form of this had a notch in the fixed rail to 
receive the point of the switch, but sometimes the outer rail was 
bent to eflect the same object. Mr. ;Wild’s plan of rounding off the 
point and housing it under the upper surface of the outer rail was 
also mentioned. 

A crossing was sometimes made on temporary tramways by cut- 
ting the one rail and raising it above the other, the cut rail being 
moved out of the way when the main line was to be used. The 
ordinary construction on railways was to cut away part of each of 
the rails forming the point, uniting their webs, and extending the 
other two rails in the form of wing rails. 

The author observed: that the parts of switches and crossings 
which wore out most rapidly, were the outer rails of switches, and 
the wing rails of crossings, where they were crossed diagonally by 
the wheels of the train. The want of rigidity in the various parts 
caused a severe blow to be given, and the weakness in the web of the 
point and switch rails was also a great defect. To obviate this 
weakness, Mr. Parsons made solid points, and blocked out the 
various parts with cast-iron, in order to obtain rigidity, while Mr. 
Carr made solid points and filled up the hollow side of the wing rails. 


Pole’s method of uniting the web at the point, and of joining his 
short wing rails to the main rails, was mentioned, as also were 
Bayne’s extended bearing to the switch rail, and Maw’s angle-iron 


stiffening to the crossing. Burleigh’s tlange bearer was then de- 
scribed, as applied to both switches and crossings; and the principle 
was highly commended as relieving the outer and wing rails from 
the blow they sustained from a worn tyre, according to the usual 
plan. Ransome and Sims’ solid, chilled crossing was commended 
for its absolute rigidity, and mention was made of a solid crossing, 
with a stecled point patented by Mr. Irlam. Parsons and Burleigh’s 
continuous bearing crossings were also described. 

The various means employed in making the joints of switches 
were next examined, and preference was given to that used in Bur- 
leigh’s switch, which consisted of a fish, the rails being kept apart 
by a hollow strut, through which passed a bolt. The manner in 
which the switch was kept closed by means of a weight or spring in 
the box was mentioned, and a three-throw switch, and the means 
employed in crossing from the up to the down line in mixed gauge 
railways were described ; and the author concluded by stating his 
opinion that much more might yet be done in the way of improve- 
ment, but he thought that the flange-bearing principle would come 
into general use; he also approved of solid crossings and chilled 
surfaces, but he thought the latter would eventually be superseded by 
steeled surfaces. 

Discussion.—The various points touched upon in the after-discus- 
sion were the switches and crossings for the mixed gauge, which 
were considered rather complicated, and open to mete ys, 
various methods of increasing the durability of the surfaces of the 
rails at crossings, as, for instance, — the rail-surfaces, 
steeling the upper part of the rail, and also running cast-iron round 
wrought-iron rails; the author being in favour of Ransome and 
Sims’ method of casting the crossings —the rail surfaces being chilled 
—and other points of minor importance. 








LAW INTELLIGENCE. 


VICE-CHANCELLORS’ COURTS, May 22. 
(Before Vice-Chancellor Sir R. T. Kinpersury.) 
FARRELL v. BROUGHTON. 

Tuts was a motion for an injunction to restrain the defendant, his 
agents, or workmen, from selling asphalte made into blocks 
resembling those manufactured by the plaintiff having the word 
“ Seyssell” impressed upon them, and being a colourable imitation of 
those manufactured by the plaintift. The bill also asked for an 
account and for an order that the plaintiff might be at liberty to 
examine the blocks manufactured by the defendant. It appeared 
that the Asphulte Company, now represented by the plaintiff as their 
secretary, was established in 1838, an Act of Parliament also 
enabling them to purchase Claridge’s patent for making asphalte, 
from whom they had obtained a license. The company had for 
many years imported masses of bitumi limest from a mine 
at Pyrimant, near the town of Seyssell, in France, in the department 
de L’Ain, near Geneva, except for a period of two years, when the 
French Asphalte Company, through whom they obtained it, did not 
carry on business, when they got it from the Val de Travers. When 
brought to this country it was ground down, mixed with tar and 
sand, and made up into blocks, on two sides of which the words 
“ Seyssell” simply was imprinted. 1n March last they alleged that 
they had discovered that the defendant, who was a general dealer in 
asphalte, at Battersea, was manufacturing and selling a spurious 
material under the name of asphalte, formed of gas and other tars, 
slaster of Paris, chalk, and rubbish, and that at the end of April 
last, happening to be at Waterloo-station, the plaintiff saw such 
blocks, and upon inquiry, was told that the defendant had contracted 
to lay down 35,000 {t. as a covering to the arches of the company. 
The plaintiff also alleged that the defendant had been pressed by 
the engineer of the South- Western Company to prove that the blocks 
were genuine Seyssell asphalte, and in consequence had procured 
blocks of seyssell asphalte from the defendant's company, who had 
in consequence been proceeded against by the plaintifl’s company, 
and had withdrawn their license to the defendant. The defendant, 
it was alleged, had also supplied large quantities to the works at the 
new Grosvenor Hotel, now constructing at Pinadico. 

Mr. Baily and Mr. les appeared in support of the motion, 

Mr. Glasse and Mr. Kingdon, for the defendant, contended that 
the word “ Seyssell” imprinted on the block did not con titute a 
trade mark, The plaintiffs must first establish their legal right 
which they had, in fact, abandoned, inasmuch as their new label 
added the word “ Pyrimant.” All the asphalte supplied to the 
South-Western Railway Company and to the Grosveuor Llotel bad 
been used, and the word “ Seyssell,” which was impressed without 
any orders as to size of characier, was merely to distinguish it as 
| brought from that place. 
| Mr. Baily was heard in reply. : 

The Vice-Chancellor said tbat the sole question was whether the 
plaintiffs had an exclusive right to the use of the word “ Seyasell,” 
| as used by them. Inasmuch as all this Court had to do was to 
protect legal rights, if there was a reasonable question whether the 
right existed, that must be determined by a court of law. Where 
it was plain it did exist, as by a legal proceeding upon an alleged 
infringement of a patent, or where it was admitted, the Court w 
at once grant an injunction, but in the absence of such an establ 
right, a court of equity would not interfere. His Honour, in the 
| course of the argument, had imbibed certain asi: but he 
abstained from expressing them, lest he might paeaee the case, 
| because he thought the plaintiffs ought to be leit to their legal 
remedy upon the question whether this was such a trade mark as @ 
court of law oan give damages in consequence of the use of by 








any other persons. An account must be kept im the meantime, in 
| the terms of the injunction, and the motion must stand over. 





a 
oem ee 


THE ENGINEER 





May 26, : 1860. 








ALLAN’S STEAM AND WATER-PRESSURE 
GAUGE. 

By this gauge, the invention of 
Alexander Allan, of Perth. pres- 
sure is indicated by the more or 
less compressed or expanded 
condition of a measured quan- 
tity of atmospheric air. 

The gauge consists of a hollow 
pillar of brass, or other material, 
of a differential internal capa- 
city. This chamber is con- 
nected by passages at top and 
bottom to a glass tube. 

The quantity of air within 
the gauge is acted upon or com- 
pressed by cold water, or con- 
densed steam, contained in a 
bent pipe. This pipe should be 
of the U form, and of sufficient 
length and diameter to contain 
water equal to twice the internal 
capacity of the gauge. It is 
attached at one end to the 
gauge; at the other, to the 
boiler, or vessel, containing the 
pressure to be indicated, which 
is exhibited by the height of 
the water-line, as seen in the 
glass tube opposite the graduated 
index on the pillar. 

The novelty and utility of 
this invention consists in its 
simplicity, the durability of its 
parts, its extreme sensitiveness, 
and facility of adjustment, as 
the air, which acts as an elastic 
spring within it, can be renewed 
and replaced at pleasure; and it 
is less influenced by changes of 
temperature than gauges with 
metallic springs. 

The illustration exhibits the 
gauge in operation. 

To check the correctness of, 
or renew the measure of air in 
the gauge, it is only necessary 
to turn the three-way cock A to 
position shown at 1 on the 
drawing, and cock B to position 
shown at B 1; the gauge will 
then entirely empty itself of 
water through the passage at 
A 2. and a fresh atmosphere 
will be admitted into the gauge. 
On the cocks being reversed to 
positions shown at A and B 
water will rise in the glass 
tube C and indicate pressure 
correctly. 




















This process, which only occu- 
pies a few seconds, can be re- 
peated as often as may be 
desired, or when doubts are 
entertained as to the correctness 
of the indications. 


The gauges are made to indicate pressure— 
From 1 to 15 lb. per square inch. 





» lto 80 ” 
» Ilto 60 ea 
» 1to 100 Bs 
» to 150 ws 
» 1 to 200 ” 
» 1to 3800 ” 





Sourn Kexsincron Musgum. — During the week ending 
19th May, 1860, the visitors have been as follows:—On Monday, 
Tuesday, and Saturday, free days, 4,136; on Monday and Tuesday, 
free evenings, 3,597. On the three students’ days (admission to 
the public, 6d), 1,641; one students’ evening, Wednesday, 222. 
Total, 9,596 From the opening of the museum, 1,444,646, 

Laree Burninc Guass.—An ingenious artisan, residing in 
Islington, has fabricated a burning-glass of most extraordinary 
— Its diameter is 3 ft.; its powers are astonishing ; the most 

ard and solid substances of the mineral world, such as platina, 
iron, steel, flint, &c., are melted in a few seconds on being exposed 
to its intense focus. A diamond, weighing 10 grains, exposed to 
this extraordinary lens for half an hour, was reduced to 6 grains, 
during which operation it opened and foliated like the leaves of a 
flower, and emitted whitish fumes, and when closed again it bore a 
polish and retained its form. Mr. Brettell, the clever manufacturer, 
if we may use the term, has recently received the patronage of the 
Duke of Leeds. 

Tue Suez Canau.—The result of the meeting of subscribers to 
the Isthmus of Suez Canal Company, about to be held at Paris, is 
looked for with some feelings of curiosity. A show of carrying on 
works in the Suez Desert is still kept up; but every one is agreed 
that it is nothing more than a mere pretence, and that not the 
slightest real progress is made. Even M. de Lesseps' friends show 
= reserve when questioned on the subject. ‘The information we 

erive from them amounts to little more than that so.ne sort of 
temporary jetty and lighthouse have been built at the Pelusian end 
of the canal, and that large numbers of huts have been erected for 
labourers. A great deal is added about limestone found in various 
spots, and about shrubs and bushes scattered over the ground which 
are destined to be made use of for converting the said stone into 
lime. On the other hand, we hear that obstacles arise and interfere 
with even the merest initiatory operations of the labourers to an 
extent far more serious than even the most determined opponents 
of the scheme had ventured to predict. Thus, we hear of 
limekilns having had to be abandoned almost as soon as 
built, because it was found impossible to keep them clear of 
the sand, which shows an obstinate tendency either to accumulate 
around any obstacle it meets with in the course of its flights, or else 
giving way beneath the foundations and allowing the whole fabric 

ntly to subside within its bosom; or, again, we hear of ditches 





aving been dug to carry water to some particular part of the 
works, also found useless, use before the water has run many | 
yards — drop is found to be absorbed. Unfortunately, the | 
Egyptian Government has not kept itself so completely aloof as to | 
enable it peremptorily to disclaim all responsibility, and to maintain | 
its innocence of having lent its countenance and having encou 


the waste of money that has been accomplished. Notwithstanding | 


BEYER’S MACHINERY FOR 


BORING AND DRILLING. 


PATENT DATED 11TH OcTOBER, 1859. 
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Fic. 1 is a side elevation of improved machinery for boring and | 
drilling, the invention of Charles F-. Beyer, of Manchester; Fig. 2 is 
a transverse section of the same; Fig. 3 is a plan, and Fig. 4 
an elevation, of one of the drilling headstocks taken from the 
other side of the machine; Figs. 5, 6, and 7, are detached views 
of the driving apparatus for the drilling spindles. 

a is the bed-plate, on which are mounied three drilling headstocks. 
Each headstock consists of the two standards 4, b, connected by the | 
cross beam c, on which the slide-plate d is moved by the screw e ; | 
the drilling spindles fare supported in bearings fixed or cast to the | 

lates d. The standards 6, 6, may be lengthened, and the cross 

amc connected to it in such wise that it can be raised and | 
lowered in the same manner as the cross-beam of an ordinary 
planing machine. 

The requisite revolving motion may be communicated to the 
drilling spindles in the jdlewing manner :—The main driving-shaft 
g is supported at each end of the machine in bearings, and is turned 
round by a strap actuated by steam or other power, passing 
around the driving-pulley g'; this shaft passes through the 
bearings b!, which are cast or fixed to the slips or guides of 
the standards 4, as shown best in Figs. 4 and 5; between each 
pair of bearings 6' is a mitre-pinion A; these pinions are capable 
of sliding upon the shaft g, but they are connected to it by 
keys fitting in a groove; each pinion A gears into a similar | 
pinion i! tixed to a short shaft ¢ revolving in a carrier j, which | 
swivels in bushes fixed in the bearings b'; to these shafts ¢ are fixed | 
the ag tae #, each set of which gives motion to one drilling | 
spindle by a strap @, as shown in Fig. 2, which drives the speed- | 
pulleys & fixed to the shaft £' supported in the cross-beams c; the 
centre headstock in Fig. 1 is shown partly in section, and on 
referring to this it will be seen that a bevel-pinion on the shaft k! 
gears into the pinion / fixed on the shaft /i, to which is also affixed 
the bevel-pinion @ gearing into the wheel fi, through which the 
drilling spindle f works up and down in the usual manner. In order 
to be able to stop or start each drilling spindle independently of the 
others, the short shafts i are made to swivel round the centre of the 
driving-shaft g; this swivel motion is produced by turning the | 
eccentrics 5; partly round (see Fiys. 5, 6, and 7) ; these eccentrics are | 
formed on the short shafts 42, which are supported by the slips | 
attached to the standards 5, and pass through oblong slots in the 
swivel-carriers j; the shafts 6° are furnished with handles 6+. In 
Figs. 2 and 6 the eccentric 5? is shown in the position it occupies 
when the shaft i is horizontal, and the strap i being tight is impart- | 
ing motion to the speed-pulleysh and to the drilling spindle ; but 
when it is requisite to stop the spindle the attendant moves the 
handle 54 from the position shown in full lines in Fig. 6,to the | 
position indicated by dotted lines in Fig. 7, thereby turning the | 
eccentric 5? partly round, and changing the position of the swivel- 
carrier j from that in which it is shown in Figs. 2 and 6 to that 
indicated in Fig. 7; by this means the speed-pulleys # are raised, 
and the strap # is slackened to the extent required for stopping the 
spindle. When it is again necessary to start the spindle that had 
been stopped, the attendant moves the handle U4 into the position 
shown in full lines, and brings the spee i-pulleys i to their original | 
position, thereby tightening the strap #8. 

The headstocks can be moved to and fro on the bed-plate in the 
following manner :—At each side of the bed-plate is fixed a rack m, 
and at each side of each headstock is a vertical shaft m!, to the | 
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which is furnished with slots for the holding down bolts, as shown 
in Fig. 3, and the drills are brought over the centres of the holes to 
be drilled by moving the headstocks, or the drilling or boring 
a. or both of them, as may be found necessary ; the attendant 
then moves the driving-strap on to the pulley g!, which imparts the 
requisite rotatory and downward motions to the spindles f. By 
means of these improvements the time and labour of moving the 
articles to be bored or drilled is entirely saved, and the holes are 
kept in straight lines and at right angles to each other when re- 
quired. 








ESreamers rrom Mapras to Rancoon. — The secretary of 
state for India has jssued a notification that the government of 
Madras are prepared to receive offers, through the superintendent of 
marine, for the establishment of a monthly line of steamers, of not 
less than 600 tons gross and 150-horse power, or thereabout, between 
Madras, the northern ports, and Rangoon. 


Sea Evernant Or.—An American paper states that the search 
after sea elephant oil, on the west coast of Cape Horn, is superseding 
the whale fishery, and is quite as successful. When a schooner 
which recently arrived in Newport Harbour left the fisheries, there 
were ten vessels—two ships, three barques, and five schooners—upon 
the coast. One of the ships had on board 3,300 barrels of oil, and 
another 3,000, and one of the barques, 1,800. 


Tar Macnesian Ligut.—Magnesium is well known as the me- 
tallic basis of magnesia; it is much lighter than aluminum, as its 
specitic gravity is only 1°74; itis of a silvery whiteness, undergoes no 
change in dry air, and is subject to but slow oxidation in a damp atmo- 
sphere, and that only quite superficially ; it may be hammered, filed, 
and drawn into threads. At the beginning of the present century 
its properties were developed by Davy, and still more thoroughly by 
Busse. To obtain it pure is an expensive process ; and as no practical 
advantage could hitherto be made of it, no one had attempted to dis- 
cover a cheaper method of getting it. It was reserved to Bunsen to 
perceive a new property in this metal, and to suggest a practical 
application of it. Magnesium takes fire at the temperature at which 
oan melts, and burns with a steady and extremely vivid flame. In 


| some photo-chemical investigations by Bunsen and Roscoe, experi- 


ments were made to test the illuminating capacity of a magnesium 
thread, when Bunsen discovered that the splendour of the sun’s disc 
was only 524 times as great asthatof the thread. Bunsen also com- 
pared the magnesium flame with ordinary lights, and found that a 
burning thread of 0°297 millimetres diameter produces as much 
light as 74 stearine candles, of which five go to the pound. It is plain 
that it only needs a mechanical device to spin magnesium when 
heated into the form of a thread upon spools, from which they can be 
run off like the strips of paper in Morse’s telegraphic apparatus, to 
render it of practical use. Such a magnesium lamp-wick would be far 
more simple and complete than the preparations for the use of theelec- 
tric or the Drummond light. A spool with its thread, a clock-work 
to wind it off, with the spirit lamp, would be easily transportable. 
A rival, therefore, to the strong lights hitherto used is like to spring 
up in Bunsen’s magnesium-lamp, in all those cases where the item 
of expense is likely to be slightly regarded, for example, in brilliant 
illuminations, light-houses, &c., for extraordinary degrees of illumi- 
nation may be obtained by burning several of these threads of large 


their formal declarations that no attempts to undertake the works | lower ends of which are fixed the pinions m? gearing into the | dimensions at once. In photo-chemic experiments and in photo- 
would be permitted without the sanction of the Porte, they have | racks m, as shown in Figs. 1 and2; to the upper ends of the shafts | 
done more than merely close their eyes to what was going forward ; | mi are tixed the worm-wheels ms, gearing into the worms n tixed on | 


thus, among other things, allowing material: to be imported free of 
duty, and stone to be extracted gratis from the Government's 
quarries. Jt is more than probable, therefore, that Said Pacha will 
some = have to resist an attempt to make him pay the reckoning 
there will be between M. de Lesseps and his ill-advised subscribers. 
—Alexandrian Correspondence of the Times. 


' the shafts ni, which are supported on the cross-beams c; con- | 


sequently when this shaft is turned round by means of the | 
— ng, (see Fig. 2), the headstocks are moved along the bed- 
plate a. 

The mode of operation is as follows:—The frames of locomotive | 


engines or other articles to be drilled are secured to the bed-plate a, | 


graphy, the excellence of the magnesium-light is most conspicuous, 
as, according to Bunsen’s estimate, the photo-chemic power of the 
sun is but 36 times greater. It can, therefore, be used with great 
advantage in photographing by night, or in dark subterranean 
apartments. For the photographer, notwithstanding the high price 
of the magnesium thread, it can already be turned to account, by 
reason of the shortness of the time during which the thread needs to 
be kept burning. 
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Tuts invention, by Joha Elder, of Glasgow, relates to a novel mode 
of arranging and working the valve-gear and valves of steam and 
other engines, by which the alternate admission and escape of steam, 
air, &c., is regulated ; and it consists in substituting for the ordinary 
modes or methods in use for actuating the eccentric and valve-gear, 
an a rangement as hereinafter described in conjunction with either 
a single or double port face or seat and slide-valve chest, a novel 
arrangement of wheel-gearing for producing the desired motion of 
the slides. 

Instead of placing the eccentric or eccentrics upon the crank shaft 
or main shaft of the engine, and communicating the motion of the 
eccentric by means of a rod connected to the eccentric strap at one 
end, whilst the other end is either connectec direct to the slide-valve 
rod, or to the spanner or lever of a weigh-shaft, which in turn com- 
municates the requisite alternate action or motion to the slide-valve, 
and instead also of placing the eccentrics upon independent shafts 
driven uniformly and at the same speed as the main shaft, such 
motion being communicated to such eccentrics by means of spur- 
gearing, and instead also of the various contrivances for actuating 
slide-valves by means of cams of divers shapes, tappets, and such 
like mechanical means, the patentee effects any desirable amount of 
pause, slowing, or cessation of motion in the travel of the slide- 
valves by the employment of oval gearing for giving motion to the 
slide-valves, the major and minor axes of these oval wheels, or the 
amount of the eccentricity of the other eccentric wheels being suit- 
ably proportioned to impart the requisite amount of motion to the 
slide-valves at the proper times, by the continuous and uniform 
rotation of the main or crank shaft upon which the oval, volute, or 
other eccentrically mount d driving-wheel is fixed, whilst the corre- 
sponding wheel or wheels into which it takes, and which it drives or 
rotates, is fitted upon the shaft carrying the ordinary arrangements 
connected wiih the slide-valve movement. 

Fig. 1 is a longitudinal elevation, or a fore and aft view of a pair 
of marine engines working diagonally. In this view an arrange- 
ment of wheel-gearing is shown generally, as already described, but 
adapted to the particular purpose for which they are there required. 
An arrangement fcr reversing is also shown, adapted to the general 
construction of the engine, and the position of the cylinders. In 
this view two sets of steam admission and exhaust pipes are shown, 
and the lower valve-chest is made to project beyond the line of the 
upper valve-chest, and each valve has a separate rod. 

ig. 2 is a section of a steam jacketed cylinder, external views of 
which are shown in Fig. 1, having two separate slide-valves, one at 
the top and the other at the bottom, as before described. 

Fig. 3 is a modification of wheel-gearing according to this inven- 
tion, for giving motion to slide-valves. In high-pressure engines 
this valve-gear enables the valve to work expansively without lap 
and cushioning in of the steam. 





THe Wetsu Coat Trape. — The following communication 
contains some favourable statements in connection with the question 
recently agitated as to the extent of the coal supplies of this 
country :—‘* As a good deal of anxiety has been recently shown 
regarding the probable extinction of the resources of steata-coal in 
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Wales, it may be interesting to state that, by the successful results 
of the prosecution for the last five years of the operations of the 
Navigation Works at Aberdale, near Merthyr, all fears upon the 
subject may be discarded. The pit is the largest in the world, | 
being 18 ft. in diameter and 370 yards in depth. The estimate of 
its workings is 1,000 tons per day. ‘The expenses thus far have 
been £130,000, exclusive of the value of wagons, &c.—£35,000. 
The ground is of a most difficult nature, the layers often extending | 
15 ft. without a bed, crack, fissure, or any opening whatever. ‘The | 
tock had all to be blasted with gunpowder. The resources of the 
seam are comparatively boundless, the property extending seven 
miles from Taff up to Cwm Neal, and three miles in width, covering 
4,000 to 5,000 acres of ‘4-ft. coal.’ The royalty is for 99 years, and 
is held by a firm composed of Mr. John Nixon, the well-known 
colliery proprietor at Merthyr; Mr. Hugh Taylor, M.P. for Tyne- 
mouth; and Mr. W. Cory, the large coal contractor of London. 
The commencement of the use of this smokeless coal afloat began 
about 1840 on board the Thames steamboats, to work Penn's 
engines. In the same year a cargo was shipped to Nantes and given 
away to the French for trial, with the sole condition that the 
engineers should throw it into the furnaces and leave it alone to 
stoke itself. Next, the sugar refiners adopted it, as they suffered 
considerably if the steam was not kept up to a pressure of 50 Ib., 
and if allowed to fall below that rate their works were completely 
Stopped. With the Welsh coal they cleaned out their fires but once 
instead of twice, and thereby effected a saving in the working day 
of three hours and a-half. The French river steamers followed, and 
here the only objection raised was that without the long trail of 
smoke from the funnel their customers would not be able to see 
their vessels approaching from a distance. The French Government 
then became convinced of its efficiency, and adopting it, have 
adhered to its exclusive use ever since. Other Governments have 
likewise profited by its advantages; but, although it is consumed im 
the Peninsular and Oriental Company's fleet, the Royal Mail, 
Cunard 8, and others, the English Government has not hitherto 
availed itself of it. The embryo town of Mountain Ash, with already | 
a population of 5,000, has recently been the scene of great rejoicings, 
as the ‘ winning’ or striking of 80 enormous a seam it is expected 
will bring with it additional prosperity and considerable increase to 
its neighbourhood.—7Zimes. R | 
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RAMSBOTTOM’S LUBRICATORS FOR STEAM 
ENGINES. 
PATENT DATED 27TH NOVEMBER, 1858. 
Tus apparatus, the invention of J. Ramsbottom, of Accrington, is 
for regulating tallow or other fluid matter, in definite quantities, at 
short intervals of time, to the cylinders or the valve-boxes of steam 
engines, by the action of the engine itself. 

Figs. 1 and 2 are suitable for supplying tallow under extremely 
high pressures, and may be described as follows: —- Motion is com- 
municated through the medium of a ratchet-wheel and catch to the 
tappet-shaft A, Figs. 1 and 2, and by it imparted to two valves 
alternately; valve B admitting the tluid into the chamber C, and 
valve D permitting the fluid to escape therefrom into the cylinder 
or valve-box on depression by the tappets E. 





Fig. 1 shows the regulating chamber within the cup; Fig. 2 
shows this chamber attached to the cup, and the patentee now prefers 
this arrangement for simplicity and for facility of construction. 

A tube I is shown in Fig. 2 attached to the regulating chamber 
for the purpose of establishing an equilibrium of pressure above the 
tallow when valve D is opened. 

Two spiral springs R, encircling the pillars or valve guides, keep 
the valves to their seatings by operating on the buttons 8, attached 
to the top of the valve spindles, The cup is supplied with tallow 
through the nipple N, which is removed for this purpose, and, if the 
engine be at work, this is done when the valve D is closed, the 
ratchet catch being thrown backwards during the operation. 

Figs. 3 and 4 is the arrangement adapted solely for condensing 
engines. A stationary vertical plug is attached to the bottom of the 
cup K with orifices in its interior, And ground steam-tight upon 
this plug is a regulating chamber S, which also contains correspond- 
ing orifices leading to its interior. 

A shaft passing through the cup carries a worm H which gears 
into teeth attached to the regulating chamber causing this chamber 
to revolve. A slot is cut in the side of the vertical plug up which 
the tallow ascends and fills the regulating chamber, the air or steam 
escaping through the upper orifices. 

During revolution the orifices in the regulating chamber are 
brought into position with those in the plug leading to the cylinder, 
and the steam is admitted above the tallow by one oritice, and the 
tallow gravitates into the cylinder through the other. In other 
words, the inner cup or regulating chamber is filled with tallow 
during one part of its revolution, and empties the tallow into the 





cylinder during the other portion of the revolution. 


EAGLETON’S ANNEALING FURNACES. 
Patent DAT«D 5tTu Ocroser, 1859. 


Fic. 1 represents a vertical section of an annealing furnace con- 
structed according to the invention of J. J. Eagleton, of Birming- 
ham ; Fig. 2 represents a front elevation of the same. For convenience 
of description, the invention may be considered as applied to a fur- 
nace for annealing iron and steel wire. a is the brickwork body or 
masonry of the furnace, the said body being supported upon piers or 
columns 6, 6, of a height somewhat greater than that of the annealing 
pot to be heated in the said furnace; c, c, are the fire-bars or grate 
of the furnace, and dthe ash-pit. Within the dome of the furnace a 
and concentric therewith is a wall e, the said wall being built upon 
the bed-plate a? of the furnace; the height of the said wall is one- 
third that of the furnace a. The tire and ash-pit are contained in the 
annular space between the said wall e and the interior of the furnace 
a, The bed-plate a? has at its middle a circular opening, nearly as 
large in diameter as the circular wall e. The annealing pot / is 
introduced into the furnace through the bottom of the furnace, the 
pot being supported on the tray g, and raised in the manner herein- 


after described, through the hole in the middle of the bed-plate a*. 
The tray g constitutes a movable bottom to the fvrnace a, and when 
raised closes the bottom of the furnace. The tray g is supported on 
the top of a pillar A, the lower end of the pillar 4 entering the cylin- 
By 


der i, and constituting therewith an ordinary hydraulic press. 




















forcing water into the cylinder é of the press, through the pipe &, the 
pillar A may be raised, and the annealing pot / introduced into the 
furnace, and by allowing the water to escape from the cylinder i, 
the oe hk and annealing pot f may be allowed to descend. 
On the edge of the tray gis a flange g*, which, when the tray or 
movable bottom-is raised iuto the position represented in Fig. 1, 
encloses a flange / surrounding the hole in the bottom a® of the 
furnace, and vagy therewith a joint sufficiently tight for all 
practical pe he tray g may be fixed in the position repre- 
sented in Fig. 1 by means of cotters at m. In order that the contents 
of the annealing pot / may be uniformly heated, the bottom n of the 
annealing pot is tixed at a height from the lower edge of the said 

t f about one-fourth of the whole height of the pot, as shown in 

ig. 1. The coils of wire are placed upon the bottom n of the an- 
nealing pot /; and the pot is covered with a lid or cover 0, while the 
pot is external to the furnace, that is to say, in the position repre- 
sented in Fig. 2. After the annealing pot has been thus charged, it 
is raised into the furnace in the position shown in Fig. 1. After the 
annealing pot f has remained in the furnace a sufficient time to 
permit of its contents —y uniformly heated to the desired tem- 
perature, it is depressed by first removing the cotters at m, and 
causing the pillar h to descend on which the tray g is supported, 
The tray g and annealing pot f are lowered on to a truck p, tra- 
velling on a tramway q, Fig. 2. The pillar works through a hole in 
the bottom of the truck p. After the annealing pot has been received 
on the truck p, the = may be removed upon the truck to a con- 
venient spot, where the annealing pot and its contents are allowed to 
cool. Another annealing pot, charged ready for introduction into the 
furnace, is brought on the ——— over the top of the pillar A and 
under the opening in the bottom o' the furnace a, and by raising the 
pillar h the ——s pot is raised into the furnace into the position 
represented in Fig. 1. The furnace is fed at the doorsr,r. The 
furnace is covered with a cover s, to which the flue or chimney ¢ is 
connected. Where it is necessary or advisable to exclude the air 
from the annealing pot f during use, as in annealing iron and steel 
wire, and articles liable to oxidation or scaling, the lid or cover of 
the annealing pot is closed by a sand-valve or by luting. 








Timser Lanps or Vicrorta.—The timber lands of Victoria lie 
in the valley of the Gull River. The timber hitherto cut upon this 
stream has been wholly in the section below the Fenelon Falls. 
Some of this has been manufactured into square timber, and in 
that shape has reached the Quebec and other markets. A portion 
also was put into saw logs, and converted into boards. Twenty per 
cent. more can be made of the raw material in board timber than in 
square, which, added to 20 per cent. made out of square timber culls, 
_ 40 per cent. in favour of board timber over square timber. It 
1as remained, however, for this past winter to see the lumbermen 
above the falls, and we now learn that by the end of the present 
season not less than from one million to twelve hundred thousaud 
cubic feet of square and board timber will be sent to market from 
this new and prolific region. — Quebec Chronicle. 


Tne Coa Frecps or France.—A report has just been distri- 
buted to the members of the Legislative Body, recommending the 
acceptance, in the name of the State, of the offer made by the town 
of Colmar, and several manufacturers in Alsace, to advance the sum 
of 11,800,000f. for digging a canal from that town to the coal-fields 
of the Sarre, with a branch to meet the canal from the Rhine to the 
Rhone, and 2,000,000f. more for a branch to Dieuze. The object of 
this canal is to supply the manufacturing districts in the east with 
cheaper coals. The Strasburg Railway Company, taking alarm at 
this project, offered to make a railway from Cocheren to Sarrebourg 
as a substitute for the projected canal. The representatives of the 
company were heard by the committee, who decided in favour of 
the canal. It appears that the present cost per ton of carrying coals 
from aeoniunal to Mulhausen is 16f. 45c., which would be reduced 
to 10f. 80c. by the new railway from Sarrebourg to Cocheren, whilst, 
by the projected canal, the cost will be only 5f. 45c., and that 
difference induced the committee to support the Government project. 
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LELTERS TO THE EDITOR. 
We do not hold ourse!ves responsible for the opinions of our 
Correspondents.) 





MOMENTUM OF MOVING BODIES. 


S1r,—The gentlemen who are now carrying on a controversy as to 
the proper use of the word “ momentum” might save much of their 
own time and your space if they would but consider that the whole of 
their arguments on both sides have been written, and said, and 
printed, and re-written, and re-said, and re-printed, hundreds of 
times in the course of the last hundred and oy years. For a clear 
and able summary of the question, illustrated by simple and well- 
chosen experiments, I can recommend them to the paper of Smeaton, 
reprinted in Tredgold’s c llection of Hydraulic Tracts. 

As the works of the great mathematical astronomers are not 
ordinary subjects of study, and as the use of the term “ centrifugal 
force” by those writers is mentioned in one of the letters of the con- 
troversy, it may be interesting to many of y ur readers to be in- 
formed that neither “centrifugal force,” nor any term equivalent to 
it, is employed in that part of Newton's Principia which relates to 
the motion of gravitating plane's. CINETICUS. 





S1e,—When I wrote my last letter it was without any intention of 
taking a part in the discussion between Mr. Alexander and “ R. W., 
for which, indeed, I have neither time nor inclination; still, as I 
am in some measure called on for an answer by your correspondent 
“R. W.,” [ will now endeavour to reply to his objections to my 
quotation as briefly as I can; I had hoped, indeed, that from putting 
the matter in a clear light to both parties some good might result, 
but I much fear that, as far as “R. W.” is concerned, this is as far 
olf as ever. : 

Mr. Alexander, no doubt, holds the more correct views on the 
subject, and to him I beg to apologise if I said too much in my last. 

“BR. W.” does not yet appear to understand perfectly what he 
means by momentum, for he continually confounds it with vis viva, 
and never more so than in his present letter. If he will take the 
trouble to read the last part of my quotation from Mr. Law, he will 
there find that the experiment he takes exception to in his third 
paragraph is not given as an illustration of vis viva, but as an illus- 
tration of momentum, for Mr. Law says—“ And this conclusion 
drawn from the second experiment is in accordance with that which 
must be drawn from the first experiment, in which it is evident that 


the effect produced by both bodies must be in the same (though | 


indetinitely small) time.” In this case the two bodies are 
compelled to give out their effect in a given time, and it 
mus’ be evident that the calculation for vis viva will not 
suit here, as we must take a certain time into the calculation, 
and that time will be regulated to each body by the other during 
the moment of collision; and cannot, by any possibility, be correctly 
called vis viva (though “R. W.,” from altogether overlooking the 
question of time does so) ; it is in fact momentum, and being calcu- 
lated as such by Mr. Law’s rules, “Rt. W.” proves that these said 
rules are correct, and the momentum of the bodies is directly as 
their velocity ; for suppose one ball to weigh 5 Ib. and have a velo- 
city of 2, and the other to have a velocity of 1 and a weight of 
10 lb., it is obvious that 5 X 2= 10 X 1; but the case is far ditlerent 
if we estimate the power of penetration of the two balls, for then 
time is unlimited, and it will be found that the ball, doing four times 
the work, will be just twice as long about it as the other. 

“R. W.” must have been in a hurry when he wrote his fourth 
paragraph ; it is quite evident that he has read Mr. Law very 
superticially, or he would not make such a sweeping assertion as 
“this is quite erroneous,” inasmuch as Mr. Law says expressly that 
the bodivs in his second case must both be subject to the same 
uniformly retarding force. Surely the least reflection on “ R. W.’s” 
part will show him that this must be correct; so long as both have 
the same resistance it matters not whether they are brought to rest 
in a year or a second; within an inch or a thousand miles they will 
obey the law laid down so clearly by Mr. Law. 

In his fifth paragraph “R. W.” seems to be again confounding 
vis viva with momentum. Mr. Law never said that in such a case 
as “RB. W.” mentions, and in which the balls must have come to 
rest, or the distances gone over would be wrong, that their mecha- 
nical effects are as the velocities of the bodies. On the contrary, 
this is a clear case of vis viva, and of course the force (or work done) 
is as the squares of the velocities, And further permit me to inform 


“R. W.” that a resisting medium is not, nor ever can be, a test for | 


momentum. It is a test for vis viva; but unless time is taken into 
account it will not measure momentum; but then we will find that 
the work done in any given part of the course of a body whose 
vis viva we are trying will be as the velocity during the time it 
requires to pass over the given part of its course. 

will not trespass on your space by saying anything with 
reference to the Totter part of “RK. W.’s” letter, not because it 








cannot be as easily answered as the former part, but because one | 


answer will do for all; 
«R. W.” lays most stress on it, and, further, in reply to the first part 
I have answered the last. 


and I have selected the above because | 


Nothing can be plainer to me than that | 


“R. W.” still has vis vi @ and momentum jumbled together in his | 


mind, and that he has studied Mr. Law's remarks either in a wrong 
spirit, or with very little attention. Until he learns to distinguish 
accurately between vis viva and momentum, it is a mere waste of time 
to endeavour to convince him that the old established laws of matter 
and motion are correct ; to judge by his present letter one would say he 
did not at all understand what Mr. Law meant to convey, but if he 
will once learn to apply the proper law to the proper ease, I am sure 
his own good sense will make him a convert, ana we will find him 
devoting his able pen to our side of the question, and refuting those 
who have fallen into his present error, which is more common than 
perhaps he thinks, from the want of a clear explanation of the 
matter in most works on natural philosophy. And, in conclusion, I 
would recommend him, firstly, to take pains to clearly understand 
the diflerence between momentum and vis viva; and, secondly, when 
any problem arises for his solution, to ascerta‘n clearly to which case 
it belongs, before he pronounces the laws laid down by Mr. Law, and 
others as able long before him, to be false. “RW.” might as well 
apply the laws existing amongst the inhabitants of Cabul against 
murder to a murder case in England, as apply the laws of vis viva to 
a case of momentum. “ R. W.” must excuse me if I hay» taken the 
revenge he ollers me. 7.3 
May 22nd. 


Sin,—Your correspondent “R. W.’ has written a great amount of 
matter in order to prove that the momentum of a body in motion is 
the same as its vis viva. This is a most serious mistake. I maintain 
that the following propositions are true :— 

The momentum of a body is equal to its velocity multiplied by its 
mass. 

The vis viva of a body is equal to the mass multiplied by the 
square of the velocity. 

The work accumulated in a body is equal to half its vis viva. 

Now I have often tried the experiment of bringing two inelastic 
bodies into collision, which may be done in the following manner. 
Get two pieces of string or wire about a yard in length; to one end 
of each attach a flat button; then mould around the string of one, 
just above the button, a piece of plastic clay to the form of a sphere, 
and let its weight be 2 Ib.; then mould around the other, in a 
similar manner, another piece of clay in the form of a sphere, and 
let its weight be 1 1b. Suspend the two balls so prepared by the 
side of a wall at equal distances from the points of suspension, the 
Strings being parallel, and at such a distance asunder that the two 
spheres may just touch each other, the small sphere on the right and 
the large one on the le't. Draw a horizontal line on the wall the 
sume height as the centres of the two spheres; on the right hand 
side draw another line, 2 ft. above the last-named line; and on the 
left another line, 6 in. above the line in the centre of the spheres, 
Now take the small ball in the right hand, and the large one in the 
left, and move them upwards and outwards, so that the strings may 








continue stretched. Continue this operation until you bring the 
centres of the spheres to the lines marked on their respective sides ; 
the small sphere will then have risen vertically to a height of 
2 ft., and the large one to a height of Gin. As soon as this is 
accomplished let the spheres go, so that they will meet at the 
bottom, the small one with a velocity of twice that of the 
large one, and the two will be considerably flattened, but 
will remain at rest, each having exactly destroyed the other's 
momentum and vis riva. If we now examine the two pieces of cla 
we shall find that they are considerably flattened by the foree wit 
which they have come together. Again, let the right-hand ball be 
raised to the same height as before, viz., 2 ft., and the large ball 
remain at rest; if the small ball be let go, it will, by the force of 
impact, move the larger ball along the circle to a vertical height of 
2-665 in. These experiments can be best performed by using a pair 
of cycloidal cheeks, so that the spheres, from whatever height they 
may fall, will always arrive at the bottom or point of lowest suspen- 
sion in the same time, owing to the isochronism of the evolute of the 
eycloid, which is itself also a cycloid. 

Looking at this question in a mathematical point of view. Let 
w = the weight of a body moving in a horizontal direction with the 
uniform velocity v, and let w; be the weight of another body also 
moving with an uniform velocity 1. If the latter body be impinged 
upon by the former in a line passing through the centres of gravity 
of the two bodies, compression more or less will be the result. Re- 
quired to determine the velocity v2 of the two bodies after impact, 
and at the instant of maximum compression. 

Since action and reaction are equal the momentum gained by w, is 
equal to the momentum lost by w; hence we have by experiment 

Momentum gained by w,= uw (v2—1) + (1) 
Momentum lost by w = w(u—v2) ... one OD 
And as the momentum lost and the momentum gained are equal, it 
follows that the momentum afer impact will be equal to the mo- 
mentum before impact. Therefore equations (1) and (2) are equal ; 
hence 


w@ (vy — 1) = w(v — v,) ———. 
and wigf wu Sw + wou 
te ewer a lm O 
w+uyj 


The + sign in the numerator of this equation indicates that the 
bodies are moving in the same direction before impact, and when 
they move in opposite directions it must be —; and if the body im- 
pinged upon be at rest, then v; = 0 and (5) becomes 
we (6) 
- OF ® 

In the collision of bodies there is a considerable amount of work 
lost, owing to their inelasticity. If any two bodies in motion im- 
pinge upon each other, and they be perfectly elastic, there is no work 
ost, because by whatever amount they be compressed by the force of 
impact, that amount will again be returned, and the bodies will again 
fly asunder with the same amount of force with which they met. 

w v2 
29 

From the laws of falling bodies, we know that sw = the work 
performed by a body whose weight is w, and the space through 
which it has passed = s; therefore, 


The work accumulated in a body is half its vis siva = 


w v2 
.= 
. tg 
where g is the force of gravity = 322. 


To ascertain the amount of work lost by the {impact of two in- 
elastic bodies, we have 

wv? w,U,2 

29 29 

(w+w) v2 (wv+w, v)a 


2g 29 (wv + w) 


Accumulated work before impact 





ditto after ditto 
by substituting the value of v, from (5). 

And since the difference between work before and after impact 
will be the work lost, we have 


w vi w, 2 


Work lost = — coe 
2g 2g 

ww, (v—v,9) 

2g (w+ w) 

which gives the value of the work expended in compression, and 

producing heat after impact. 


(w v + uy vy? 


Tl Lr and reducing, we get 


Work lost = 





w 


Now, let it be clearly understood that mass = ; although w in 


the case of momentum has been used in the place of mass, yet this 
has only tended to simplify the matter, as it does not alter the result 
in the case of momentum. Momentam is that amount of force 
which is transferred from one body to another in a very small por- 
tion of time, aud becomes etlective in producing velocity and 
equals . 

Accumulated work, or half the vis vica, is the total quantity of 
work a body in motion can perform in no matter what time (the 
time depending on the amountof retarding forceemployed), and equals 


w yj 
Sg ve 

Your correspondents ‘* V. P.” and Mr. Alexander, I am sure, need 
not, and I believe are not, afraid that “R. W.” has by experiment 
or theory altered or thrown any doubt on the proper value of 
momentum, and I am persuaded that “ R. W.” will, when he has 
carefully considered and experimented upon momentum, give his 
views again to the world, whether they be for or against him, for 
momentum is entirely the produce of experimental philosophy, and 
has been the object of the research of some of the most eminent 
men that ever lived, viz., Newton, Laplace, D’'Alembert, Mosely, 
and others, Tuomas BaLpwin. 

London, May 23rd, 1860, § ——— 

RUSSIAN MANUFACTURES, 

Sin,—Referring to a late letter we would simply say, that we 
made up a list of spindles, &c.,in Kussian cotton-mills. 
follows :— 


have 
It is as 


Spindles. Power looms. 
711,958 8,846 
1,634,636 13,131 


Petersburg a 
Moscow and other Governments 





Total ... ... 2,346,594 16,977 
Employing nominal horse power 9,923. 
St. Petersburg, May 12th, 1860. F, G. 





COAST DEFENCES, 


Srr,—Various trials have been made to ascertain the amount of 
resistance that wrought-iron plates of from 4 in. to 8 in. in thickness 
would oppose to the concussion of cannon-shot, and it was found 
that they are, as at present manufactured, quite insufficient to with- 
stand the shot from our improved guns when fired at them perpen- 
dicular to their plane, which, from their position, is the direction of 
impact when they are applied as casing to the sides of war steamers 
and struck from other war vessels or from batteries on shore. 

But although they will not at present answer for ships of war, 
from being deticient in toughness, why not use them to make small 
round conical towers with half spherical tops, to be built upon pro- 
montories, and other suitably elevated situations, about four miles 
apart, to form a chain of forts between our fortified harbours. The 
heaviest shot, whether discharged from vessels at sea or from the 
batteries of troops that had landed, even when aimed so true as to 





hit the exact centre of its transverse circular form, would strike at 
such an angle, from its conical shape and elevated position, as to 
glance up the hard smooth surface. Shell falling upon the top or 
against the side, would skid off in like manner. And by layin, 
down a telegraphic wire from one fort to another, and to a fortifi 
camp about 30 miles back in the interior, information respecting the 
approach of the enemy could be sent in three directions at once, and 
preparations made to repel them. 

If these towers were made, fitted, and armed as described below 
a garrison of fifty old pensioners could neither be surprised nor 
stormed; and from the great facility their heavy 12 in. guns, by 
being suspended, could be worked, with a small amount of labour, — 
the exact range they‘could always be brought to by the side serews,— 
the security to the men from axpestte Wr loading the guns at the 
breech,—and the impossibility of the enemy getting in, from the 
guns always being partly out of the port-holes, the garrisons of 
any two of such forts, by a cross fire from thirty of their guns, 
could ofier immense opposition to an invading a in landing, 
however numerous and powerful it might be, and terribly cripple it 
afterwards, while within range of 12 in. shot and shell that could 
be delivered with such precision in any direction, and from guns 
that the enemy could neither get at nor injure; for the guns being 
heavy, and not fixed in any way, even when fairly hit by a shot 
they would give to the blow, and instantly return to their original 
position. ‘The only way of taking such forts would be by effectuall 
undermining them, and before an enemy could eflect this the whole 
nation would be in arms. 

During peace they would serve for barracks for the pensioners of 
both services, and when threatened by invasion the people from the 
surrounding neighbourhood would at all times be ready and willing 
to assist in manning them, as any man who could help to lift the 
eannon-shot, or lead and discharge a revolving hand rifle, would be 
competent, for only one practised gunner would be required to each 


n. 

England is in a position to apply them with more facility, and to 
greater alvantage, than any other country; and their adoption 
would save the great and constant expense of maintaining a large 
standing army, and the unsettled and demoralising influence it 
always has upon the people. For the police force, with the aid of 
special constables, are quite sufficient to maintain the peace; and a 
few regiments of veteran troops stationed at several fortified camps, 
with the assistance of the rifle corps, would be fully equal to act 
upon an emergency, and from the rapid conveyance afforded by 
our net-work of railways, quite capable of defeating any foreign 
force that could effect a landing. 

The feeling of security of a nation so fortified would cause them 
to improve their agriculture, manufacture, trade, commerce, educa- 
tion, and scientific institutions. And those continental powers who 
do maintain large standing armies would find themselves quite 
unable to compete with that nation for the world’s trade, or, in fact, 
their own either; and that invading a country where the Govern- 
ment, with the aid of the people, possessed such means of defending 
themselves, was too difficult, dangerous, and expensive; and that 
maintaining their position, and receiving supplies, was quite 
impracticable. 

DESCRIPTION, 

Let the fort be 90 ft. diameter at the base, 20 ft. diameter at 
70 ft. perpendicular height, have a half-spherical top, and be con- 
structed as follows :—Upon a suitable foundation form the outer wall 
with 6-in. wrought-iron plates, 10 ft. by 5 ft., placed horizontally, 
and inside these fit 3-in. wrought-iron plates 10 ft. by 5 ft., placed 
vertically, and arranged so as to break joints with the outer plates, 
both at the ends and sides, and rivet the inner and outer plates 
together with 2 in. countersunk rivets, 2 ft. apart each way; the 
plates forming the cap to radiate from the centre to the edge, the 
inner plates breaking joints with the outer, and rivetted together 
like the wall, as also round the edge to the wall, through the ends 
of the G-in. outer plates of the cap, and the top ends of the 3-in. 
inner plates of the wall. Round the inside of the wall rivet seven 
rings of 6-in. angle-iron, 9 ft. in vertical height above each other, to 
support one end of the girders, In the centre of the fort construct a 
well-shaft, 6 ft. diameter and 63 ft. high, made with 2-in. wrought 
plates, 9 ft. by 4 ft. 9 in., each four being bent to form the circle; 
all the joints to be jumped, and rivetted together down the sides of 
the plate by T-iron bars, and by T-rings round the outside of the 
ends, leaving a smooth interior in which to work the lift. From the 
seven T-iron rings round the well-shaft to the seven angle-iron 
rings round the inside of the wall arrange and {ix iron girders, with 
columns under the centres where necessary, and upon these girders 
rivet iron plates as flooring, forming eight storeys. Round the 
outside of the well-shaft fix an iron staircase, 3 ft. wide, communi- 
cating from floor to floor, a doorway 6 ft. by 3 ft. being made in the 
well-shaft at each storey, for the transfer of goods from the lift 
travelling up and down the shaft, and a hatchway 6 ft. by 3} ft. in 
each floor where the staircase passes through. 


The two lower storeys to be used for stores ; the third fitted up 
with berths; the fourth as a general workshop for repairing, clean- 
ing, &e.; the fifth to have a doorway made in the wall, and an 8-in. 
wrought-iron plate, 6 ft. by 3 ft., fitted into it flush with the outside 
of the wall. This plate to be lowered back upon the floor, or replaced 
and securely (ixed by a machine adapted for the purpose; as also to 
run out and down the wall, and draw up and in again, a strong car- 
riage for taking in cannon or other stores; and likewise to lower 
and raise a wrought-iron draw-bridge, 70 ft. by 4 ft. In this storey 
also make eleven circular portholes, 3 ft. diameter, in the wall. ‘The 
sixth storey to have nine portholes; the seventh to haveseven ; and 
the eighth, five; making in all thirty-two ports, to receive thirty- 
two heavy 12-in. breech-loading guns, suspended from the upper 
flooring or ceiling thus :—Let the trunnions of the guns have three- 
fifths of the weight in front, to press heavily upon the lower part of 
the porthole; to each trunnion fix, by a strong swivel, the head of a 
3-in. steel screw, with a square thread turned 3 ft. down it, and 
having a 4-ft. wheel, surrounded by sixteen handles, fitted upon the 
head. Fix to the ceiling, by a strong ring and link, a screw-box or 
nut to act upon each screw. As these wheels were rotated by the 
handles being pulled round, the breech of the guns could be drawn in 
any direction to suit a certain range—one-third the length of the gun 
from the muzzle, on the under side; fix a spring buffer to act 
against the under side of the porthole, and from the lower part of 
the buffer to a staple in the wall, fit 4 ft. of chain. By this arrange- 
ment the gun could never be drawn quite out of the port by the re- 
bound, it would always return instantly to exactly its former 
position; and the succeeding shot could be delivered into the same 
place; or, by turning round the side wheels to a certain, extent, the 
gun could be easily adjusted to suit any required range, according 
to the distance of the object, with positive certainty of aim, even 
when it was obscured by smoke or fog. And, as a general rule, after 
striking a distant object that was in regular motion, it could be 
followed and covered by the gun with more certainty of aim, b 
— round these wheels, than by trusting to the eye, and in muc 

ess time, as the aim would be taken while the gun was being loaded. 

‘The tower should be surrounded by a moat, which might be sup- 
plied by an artesian well under the well-shaft, or by a deep preci- 
pitous ravine; in either case more than 100 ft. wide, a stage being 
carried into it from the bank to meet the drawbridge. 

And the total expense for the material and construction of these 
forts would be much less than might be expected, for all the 
different parts could be made direct from the raw material; the 
rivetting together so simple, the rivets merely requiring to be 
knocked down—very different from boiler work, and the fitting 
throughout so plain and easy, that the plates, angle-iron rings, 
T-iron, and girders could be rolled, pressed, cut, shaped, bent, 
punched, countersunk, titted, and numbered in one continuous pro- 
cess, and with great rapidity, and the plates, &c., raised by 8 
machine to their respective positions, and rivetted into their place; 
and the cost of afterwards keeping them in repair would only be 
the outlay for an occasional coat of tar or paint. 


2, Surrey-square, Old Kent-road T. W. Crane, C.E. 
May 12th, 1860. 
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SCIENTIFIC REPORTS OF PATENT CASES, 

Sir,—My third specimen case is to be one under the head of “ Sufli- 
ciency of Specification.” : / 

In illustration of a point under this head I will take a case in which 
the patent was rendered invalid by the insutticiency of the specitica- 
tion, and a valuable invention lost to the patentee in consequence. 
The nature of the invention required to be described and ascertained 
was misconceived, and consequently improperly claimed in the 
specification. But a right conception of the real nature of the inven- 
tion that is new at the date of the patent being in all cases essential, 
and many patents being invalid, owing to the misconception thereof, 
it becomes important to draw the attention of patentees to the 
principles established by this case. 


CASE IlL.—" SUFFICIENCY OF SPECIFICATION,.”—Kay's Patent, 
No. 5,226. 
A description and claim of two separate features of invention will not 
establish a claim for the combination thereof. 
DEFINITION OF THE INVENTION IN THE SPECIFICATION. 

The invention is expressly divided into two parts—1, machi- 
nery for macerating flax and other fibrous substances, in order 
to prepare them for spinning; 2, machinery for spinning flax, 
&c. The machinery for mazerating consists of a series of ve sels 
inserted in a trough containing water. ‘These vessels receive the 
rovings or slivers of flax from tin cans placed over them, such rov- 
ings or slivers being pressed down by a plunger into the vessels until 
the air in the flax is expelled through holes in the lower part of the 
vessels. These holes also admit the water from the trough to act on 
the flax, so as to effect the maceration thereof. The machinery for 
spinning flax, &c., consists of a trough divided into compartments 
for holding the rovings when taken from the macerating vessels, each 
compartment holding the contents of one macerating vessel. Then 
with the trough is combined a pair of retaining rollers and a pair of 
drawing rollers within 2} in. of each other. The ends of the rovings 
being found are led over a roller at the top of the spinning-frame, 
thence through the retaining and drawing rollers to the ordinary 
bobbins and flyers. 

*The objects claimed are, 1, the macerating vessels and trough 

of water; 2, the trough for holding the rovings when taken 

from the macerating vessels, and the placing of the retaining 

rollers and the drawing rollers within 2} in. of each other. 
OBJECTIONS TO THE PATENT. 

The specification was insufficient, because it claimed two distinct 
objects, one of which could not form the subject of a valid patent, 
and, being an integral part of the patent, invalidated the whole, 
The mere placing of the retaining rollers and the drawing rollers at 
an assigned distance apart in a machine in which they had already 
been placed at varying distances, is no subject-matter for a patent. 
And this formed one distinct feature of the invention as detined in 
the specification. Again, the evidence showed that a previous patent 
existed for spinning wet flax, but with the retaining rollers and the 
drawing rollers at a distance of from 4 in. to 5 in. apart. Thus the 
two distinct parts of the patent, taken separately, were open to 
objection, and they constituted the whole of the invention described 
and ascertained by the specification. 

OBJECTIONS UNANSWERABLE. 

Although the evidence showed that, at the date of the patent, an 
invention existed in point of fact which might have been specitied 
so as to be valid in point of law, yet the invention was not so 
specified. The real invention new at the date of the patent was the 
combined process of wetting the flax and spinning it from rollers 
placed at 2}in. apart. But, instead of this, the invention, as 
specified, was divided into two distinct parts, viz., 1, the process 
of maceration or wetting; and, 2, the spinning from rollers at 
2} in. apart. The former of these by itself was not new, and the 
latter by itself was not useful. 

INFERENCE AS TO SUFFICIENCY OF SPECIFICATION, 

It is not sufficient to describe an invention without either limiting 
it in the description itself, or by an express detinition showing its 
precise nature. The description and detinition of an invention in two 
distinct parts will not carry a valid claim to the combination of such 
parts. And a misconception of the nature of the invention shown by 
an improper definition of it in the specification will be fatal to the 

atent, notwithstanding the existence of an invention that might 
ie been duly protected by a proper specification, The invention 
atented is only that which is specified, not that which might have 
n. When the specification, taken as a whole, leads but to one 
definition of the invention, this must be held to be the definition on 
which the patent must stand or fall. 

Note—Mr. Carpmael has appended an important note to his 
report of this case, from which the following are extracts:—‘ Mr. 
Kay introduced into the manufacture of flax and hemp the most 
important invention, and produced the greatest change in that 
manufacture, which has been realised since flax and hemp have 
been spun; and yet, for want of proper advice in preparing the title 
of his patent and the specification of his invention, he failed to reap 
those advantages which he was so justly entitledto. All parties are 





reed, and it was admitted by the defendant’s counsel at the trial, | 
ag y ’ 


that to Mr. Kay this country is indebted for that manufacture which 
consists of using wet flax in spinning machinery, combined with the 
placing of the rollers at 2} in. apart.” 
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A FEW WORDS ABOUT PATENTS. 
Wer have already shown that in round numbers not less than 
£130,000 per annum have been expended on patents in this country 
on an average in each of the last four years of the seven, during 
which the present law has been in force; but this amount includes 
the charges of the patent agents. The amounts actually received 
by the Patent Law Commissioners have been, independently of fees 
for examinations, and copies of specifications and drawings, only 
£82,500, viz., 1,000 applications, at £5 each, £5,000; 2.000 com- 
pleted patents at £25 each, £50,000; and 550 third year stamps, at 
£50 each, £27,500. During the first three years, of course, no 
third year stamps were due. Now, if cogency were wanting to the 
natural reasons which we have already advanced for a further modi- 
fication of our patent laws, we most assuredly have it here, inas- 
much as during the 235 years prior to 1852 only 14,359 patents 
were taken out, which gives an average of little more than one 
patent per week, as against the sixty now applied for. 

It may be objected that an average ought not to be thus taken 
over 80 ogy period; but even during the few years immediately 
preceding the alteration of the patent laws in 1852, the number did 
not much exceed one per diem, as against the ten now applied for. 
Even during 1850, which was the year preceding the Great Exhi- 
bition, only 523 patents were taken out, the total Government cost 
of which could not amount to £120,000, as against the above, which, 
we must recollect, will be swollen to from £90,000 to £100,000 per 
annum henceforth, by the addition of the septennial £100 payments 
From this, it is evident that the demand for protection to disco- 
veries and inventions is governed by no exceptional or special 
natural laws, but is subject to the now almost universally recog- 
nised principle of commerce, viz., “that the more cheaply a pro- 
duction can be supplied the greater becomes the demand for it.” 
Indeed, in many if not most cases so rapidly does the demand 
increase that it is even found more profitable to sell cheap than dear. 
Hence the system which has been adopted of late years by un- 
principled vendors, of taking advantage of the general ignorance 
of retail purchasers, i.e, consumers, by sacrificing quality to cheap- 
ness, and so introducing inferior and often spurious products at 
otherwise impossible prices—a system which has given great en- 
couragement to, if it have not altogether created, a class of in- 
ventors of means to facilitate it; whose designs materially help 
to inerease the number of patents taken out, not only directly 
for their own protection, but also indireetly by inducing high- 
priced producers to take out what are called ‘ Counting-house 
patents,” the supposed superiority conferred by which enables 
those who can “ work the oracle” to obtain higher prices for 
the goods manufactured under them than the same goods would 
otherwise fetch. True, we do hear at odd times of such things as a 
“glut in the market,” but these little affections gencrally soon 
relieve themselves ; and although no market probably suilers so much 
from this complaint as that for “ abortive patents,” yet is no mart 
so little affected by ‘* business being quiet” as the Patent Oilice. 
There is no capital so inexhaustible as human vanity, and therefore 
there is no fear of the Patent Office ever coming under the operation 
of “ the Winding-up Act,” and as it does not necessarily follow that 
yatents for improvements in illegitimate manufactures are therefore 
illegitimate patents, we must take illegitimate patenting in its 
roper place, and go on here to show that the income of the 
Patent Office is not likely to suffer by the alteration which we 
propose in the “ times of requiring the stamp duties.” 

Now in proposing any alteration of our general statute law, we 
apprehend that an Attorney or Solicitor-general, or any of our “ law 
lords” in the Upper House, would be but little likely to adduce the 
code Napoleon, or any other system of foreign jurisprudence, as an 
argument in favour of his innovation, or “ to take anything by his 
motion” if he did. And why should it be otherwise with our 
patent laws? ‘The spirit of our own laws has been generated by the 
spirit of our people, both the most practical on the face of the earth ; 
and, therefore, any alterations which circumstances or our advance- 
ment in civilisation may demand, must, to be improvements, be 
conceived in the same spirit, so as to be in strict consonance with 
both. Thorefore, instead of looking abroad, let us look at home, 
and see what analogous “ reforms” we have already achieved. 

In the first place, what is the position of the Government as 
represented by “ Her Majesty’s Comniissioners of Patents ?” 

In so far as regards the income from the Patent Office, the fees 
are by the 16th Vict., cap. 5, paid aa “stamp duties,” and placed 
under “the care and management of the Commissioners of Inland 
Revenue,” subject to the general Stamp Acts; and the disburse- 
ments are made by “the Commissioners of her Majesty’s Treasury,” 
the amounts being fixed by “the Commissioners of Patents for 
Inventions,” and the accompts regularly laid before Parliament, 
with the exception of fees for oppositions, disclaimers, and memo- 
randa of alterations, which are tixed by the Commissioners of 
Patents, and paid to the respective law officers by whom the cases 
are heard. But although we state this for the satisfaction of those 
who concern themselves about knowing it, it does not alter the fact 
that as regards patentees themselves, and its income from them, the 
Patent Office is simply a mart for the sale of protection, or rather of 
protectability, as we have described it already. 

Let us, therefore, examine a little more closely the nature of the 


| alterations of 1852 in the patent laws, because the tenfold increase 


“The case of Kay v. Marshall should be well studied by all future | 


inventors and patentees, in order that they may not, like Mr. Kay, 
be deprived of the benefit which they may be entitled to.” 

Mr. Webster also says in a note:—‘“In Kay’s case the real defect 
was not in the subject-matter, but in the subject-matter as disclosed 
on the face of the letters-patent and in the specification. The result 
of the invention was the introduction of a new mode of spinning, 
which has since been applied to many other manufactures, and the 
placing the flax on a similar footing with the cotton manufacture. 

No one can doubt inventions such as those being the subject-matter 
of letters-patent; but Kay, and his great forerunner Arkwright, in 
the other branch of the manufactures of the country, both failed to 
secure to themselves the full benefit of their industry and ingenuity 
from the same cause, namely, a defective specilication.” 

To these observations may be added the remark, that it is probable 
inventors are seldom adequate judges themselves of what is the 
precise nature of their inventions in the = of patent law. The 
intellectual effort of inventing, and especially when any particular 
matter of detail has caused much trouble in perfecting, is liable to 
pre-occupy and warp the mind in a manner which interferes greatly 
with its power of accurately judging of the invention as a “de, 80 
as to specify it properly. So that, in the nature of things, an in- 
ventor requires advice in this matter. 

Such is my third specimen case. Of course, in this case, asin the 
two former, the specification is to be read with the report. There 
are other points of practical consequence in the case suitable for law 
reports, but nothing of importance for scientific reports, 

50, Chancery-lane, W.C., Witu1aM Spence, 

May 22nd, 1860. Assoc. Inst. C.E. 


Woopen Viapucts.—Mr. John Willet, of Aberdeen, engineer to 
the Scottish North-Eastern Railway Company, has addressed the 
following note to the Times :—‘ My attention having been called to 
a paragraph in the Times regarding the viaducts on the Scottish 
North-Eastern line, I beg to state that they were carefully examined 
some months ago, and the laminated timber viaducts strengthened 
so as to render them perfectly secure for years to come. But the 
directors, with a view to the timber being gradually replaced with 
iron, have begun to alter the one over the North Esk, and the trains 
are slowed on crossing the bridge, not for fear of any weakness in 
the structure, but to enable a pilot guard to get upon the engine 
and travel with every train, so as to prevent the possibility of a 
—.- the single line on which the traffic is at present being 
worked.’ 





which their actual working has absolutely created in the number of 
patents applied for teems with significance. As the number of 
patents applied for must be contingent upon the number of persons 
able to apply for them, it is evident that the relative or positive cost 
in money must be the governing consideration which regulates this 
number ; because it is equally evident that the smaller the outlay 
and risk involved in the application, the greater must be the pro- 
portion of the whole community capable of undertaking these. 
The amount of validity possessed by “letters patent,” or, in other 
words, the extent of protection conferred by them, may form an 
essential element of their absolute value when obtained, but is alto- 
gether independent of the simple money-power to purchase, and, 
therefore, in no way aflects the number by whom this may be 
possessed. Taking, then, this money-power simply as a test of 
numerical ability inversely as its amount, we are able to account at 
once for the increased demand for patents; because, under the old 
laws, it was compulsory to pay the whole £300 for the three 
kingdoms and the colonies before the patent was finally completed, 
and, consequently, not only was it impossible for any to take out a 
patent but those who could command that amount, but also the whole 
costs of the patent were risked; whereas under the present laws, 
although a patent still costs ultimately nearly two-thirds of 
what it did under the old law, yet the first cost is barely eight per 
cent. of what it was, a certain time being allowed to try the inven- 
tion before the remainder is demanded : in this lies the whole secret 
of the comparatively successful working of the present patent laws. 
That we are strictly correct in thus attributing the increased de- 
mand for pate:.t protection to the reduction in cost is abundantly 
proven by many collateral and contemporaneous cases. In 1839, 
the year before the penny postage system came into operation, the 
number of letters carried was only 75,908,000, whilst in 1857 it 
amounted to 504,221,000, or about 6% times the number, whilst in 
the latter year the clear direct profit to Government had returned to 
rather more than four-fifths of that of the former year, indepen- 
dentiy of the heavily increased returns upon other articles, such as 
paper, &c., which have been continuously created by the increased 
cheapness of correspondability. Again, we refer to the more than 
tenfold increase which the reduction of fares, rates, and time has 
occasioned in both the passenger and goods mileage of the United 
Kingdom ; whilst the changes which, by these reductions, and by 
the introduction and improvement of machinery, have been brought 
about in the prices of manufactured goods, especially those from 
cotton, are litile short of miraculous. But changes have not been 
effected in the costs of produce and transit only, because as prices 
fell, a continued nevessity was also plainly evidenced for relaxing 
the fiscal burdens and restrictions with which various businesses 
were fettered, so that duty after duty has been modified and reduced, 








and many of them finally repealed; alteration after alteration gra- 
dually opening men’s eyes, and obliterating their prejudices, so that 
not only has the inland revenue system been greatly simplitied, but 
much also of the practice of our courts and men of law; whilst 
treaties have been concluded, and intercourse established with 
foreign nations, involving a total abolition of prohibitory duties, 
and almost of protective charges also. 

Now to what, but to our recognition of the right of every man to 
enjoy what himself creates, can we attribute the whole of ‘these in- 
calculable advantages? Would inventors, as a class, have worked 
as they h&ve worked had all title to remunéPation for their exertions 
been denied them? A few men of indepéndent fortune, aud an 
irrepressible passion for scientitic research, With, perhaps, a laudable 
ambition to possess the admiration and esteem of their flow men, 
and to have their names handed down to be honoured by posterity, 
would have worked as they have worked for the benefit of their 
kind ; but could they without the a ce of less disinterested 
fellow labourers have achieved all that has been achieved? We 
know, that even as it has been (and much as we cer.aiuly owe to 
them), we are far from being ed to such men for the utilisa- 
tion of their discoveries by a practical application of the principles 
so discovered to the production of articles of daily consumption. 
Yet, with all these facts staring our people and rulers in the face for 
more than three-quariers of a century, our patent charges were, if 
not the last, yet amongst the last to be modified. We trust, how- 
ever, that our moral and intellectual perceptions are no longer thus 
obfuscated, but that the justice, prudence, and general benetit 
of encouraging and rewarding true ingenuity by placing all 
the pioneers of mechanical improvement, rich and poor, on 


the most honourable, equitable, and liberal footing possible, 
may be practically recognised, both by the nation at large 


and the Legislature, by such an alteration of the stamp duties 
and other charges made for letters patent, as will place them 
within the reach of the greatest possible number of the commu- 
nity. It is no argument to say that if @ poor man have a 
good invention he will be sure to find some one to provide the 
requisite capital. Such cases are rare excefitiona, especially when 
the inventor is comparatively uneducated; and even when a 
capitalist is found, the connection seldom continues to go on smoothly. 
In nine cases out of ten of those so taken up, the capitalist either 
kuows nothing, or has but a smattering of the subject matter of the 
patent: the probability is very great that he gets talking to some of 
his acquaintances about it, either by way of brag or consultation, 
and in either case is almost safe to be * put out of conceit” with it by 
some superciliously-sapient croaker, 80 as to stop immovably in the 
middle of it, after which the inventor may in vain seek for further 
help, unless he can also succeed in concealing his having had any, 
because every fool will ‘feel sure that if it had been a good thing, 
the first man would have gone on with it.” 

Having considered closely this question of duties, we have come 
to the conclusion that the following schedule is the very utmost that 
ought to be imposed, and as, including patent agent's fees, it would 
reduce the first cost to about half its present amount, and also 
relieve the succeeding duties, we feel certain that even the large 
present amount of applications would be much more than doubled, 
and that so far from the income of the Commissioners saifering, it 
also would be increased ia consequence of ‘the greater proportion 
which would be “kept alive.” For the'purpose of comparison we 
also annex the present duties, 


Proposed Present 
duties. dutics, 
£ s. d. £ sd, 

On Petition for grant of Letters Patent oe 8386 5080 
On Certificate of Record of Notice to Proeved 110 6 0 0 
On Warrant of Law. Officer for Letters Paten 220 600 
On the Sealing of Letters Patent .. ..) .. 1 0 600 
CGO oe 2c os 5h te mores ee «66S 8 500 
On the Letters Patent, or a duplicate thereof, 

before the expiration of the third year .. .. 25 00 68 0 0 
On the Letters Patent, or a duplicate thereof, 

before the expiration of the fifth year .. .. 50 0 0 > 
On the Letters Patent, or a dupltcats thereof, 

before the expiration of the seventh year,. .. 100 0 0 100 0 0 
On Certificate of Record of Notice of Objection... 0 2 6 200 
On Certificate of every Search and Inspection .. 0 10 ov 1 0 
On Certificate of Eutry of Avsignment or License 0 5 0 05 0 
On Certificate of Assigument or Licenss .. .. 0 6 0 6050 
Ou Application for Disclaimer oo ce oe ow O96 OO 8 OO 
On Caveat against Disclaimer .. .. .. .. « 0 5 0 200 
On Office Copies of Documents for every90 wor s 0 0 2 002 


Let our patent law reformers associate themselves systematically 
and judiciously, and ask for this and no more in the shape of 
pecuniary reliet, and be content with it when they have got it, and 
we are sure that it will not be denied to them, if asked on the 
principle which we have already put forward, viz., “Do not tax an 
invention until it has become a productive property.” As a clays, 
patentees stand as little in need of eleemosynary aid from Govern- 
ment as any other class of the community, and ought to be above 
receiving it, let alone asking for it; but it is another thing to say — 
“Do not hobble us.” But while we say this, and also say that we 
certainly can see no reason why the Patent-oltice and its adjuncts — 
the library and museum—should not be self-supporting, we also say 
that, should the inventive genius of the country ever happen to flag 
so as to leave these establishments in debt, it would then become 
even more imperative on the Government than now, if it pretend to 
be paternal, to nurse the dying embers by opening its purse strings 
and keeping these fountains of information and inspiration playing 
in full force, rather than to drain them finally by * putting on the 
screw.” With this object also the library at the Patent-oftice ought 
to be open every night, or at least three nights a week, until ten 
o'clock, instead of being closed at four p.m., as at present. There is 
no more imperative duty for a patentee, both to himself and also to the 

ublic, than to ascertain the novelty of his invention before he patents 
it, and for this purpose the utmost facilities ought to be afforded. It 
is obvious that comparatively few of the most able and useful in- 
ventors can leave their employments for this purpose during the 
present library hours of the Patent-oflice, and are, therefore, 
practically prohibited from making the important search among the 
published specifications by which alone this desideratum can be 
obtained. Fall sets of the published specifications ought also to be 
constantly kept, at say half a dozen of the free libraries, which are 
to be found in the most densely populated districts in different parts 
ot the metropolis, open in the evenings for the benefit of artizans, 
who cannot be expected to be able to come after their werk, from 
the east-end of town, and from towns around the different ra.lway 
termini to Kensington Gore or Chancery-lane. 

These last two suggestions can be carried out at any time by the 
commissioners themselves, and we feel sure would be considered very 
great boons by inventors, and the public generally. We have too 
few artizan patentees.— Building News. 





Bextuam's Brock Macutnery 1x Portsmouta Dockyarp.— 
General Bentham introduced Brunel to the Government, and 
Brunel has, in all the printed books, the credit of it; but it does not 
belong to him. He was employed under General Bentham to carry 
out this invention, which was patented in 1801. Bentham’'s was 
patented in 1793. Brunel's specification is coutained in General 
Bentham’s; but Mr. Brunel received £16,621 8s. 10d. for his remu- 
neration, being the sav'ngs in one year by making blocks by the 
Government machinery, instead of buying them from the con- 
tractors. The machinery was made by Maudslay, who schemed it 
under General Kentham’s direction, and Brunel drew a feather 
“ over” the eyes of the Government, and got the £16,621 83. 10d. to 
which he was not entitled. If you take Brunel's specification to 
Portsmouth, you will no: nd machivery like it. Brunel was very 
clever at gimcrackery ; Maudslay and General Bentham were great 
mechanics. All the improvements in the working of wood that I 


have seen, are due entirely to General Bentham’s patents of 1791 
and 1793.—From Prosser’s Evidence before Small Arms Committee in 
1854 (published). 
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TuHEse improvements, by George Scott, of 3, Priory Cottages, 
Peckham, are in addition to those patented by him on the 19th 
March, 1858, and are as follow:—Fig. 1 being a sectional elevation 
of a double coil generator with pumps, receivers, &c., and Fig. 2 a 
plan of same, viz., to the steam generating apparatus therein 
described is added a receiver or vessel B connected with the water 
pump A, and placed on its delivery-pipe f, into which receiver or 
vessel the water to supply the generator G is forced, and by the 
compression of the air in said receiver or vessel B the water is forced 
through the supply-pipe A into the generator G, at an equalised 
pressure. ‘The desired pressure is regulated by the weight F acting | 
on the lever /, or by a spring; and a stop-cock g on the supply-pipe A | 
affords the means of injecting the water into the mixing-box m, and | 
thence into the generator G. ‘The desired pressure is regulated by 
the weights F, F,! acting on the levers J, 1, and a stop-cock g atfords 
the means of injecting water into the mixing-box, and thence into | 
the generator G. 


BURGESS’ REAPING AND MOWING MACHINES. 
Patent DATED 13TH Ocroper, 1859. 

Fra. 1 is a sectional elevation of a mowing machine, the invention 

of William Burgess, of Newgate-street, London. 

A is the driving or travelling wheel mounted on a shaft B work- 
ing in bearings a, a, formed on or attached to the framework of the 
machine; 6, 6, are teeth cast on the internal periphery of the 
wheel A. A pinion shown in dotted lines, mounted upon a shaft C, 





To the air-pump C described is also added a receiver or vessel D 
placed on the delivery-pipe /!, into which receiver or vessel the air | 
is forced, and through the supply-pipe A', is conducted into the 
mixing-box m, whence with the water it passes through wiie gauze 
or perforations. As an improvement on that plan, the air is now 
introduced separately through the perforated pipes E, as shown in 
Figs. 1 and 2, these air-pipes being inserted in and surrounded by 
the pipes forming the generator, and the air is thus introduced into 
that portion of the pipes where the water requires the most ebul- | 
lition, and it is of advantage to divide it into minute pariicles. The 
water forced through the wire gauze or perforations surrounds the 
said pipe or pipes through which the air is introduced into the coil 
or coils forming the generator. 








Fig. 3 is a sectional elevation of a three-coil generator, wherein 
water alone is used to produce steam of great elastic force; and | 
Fig. 4 is a plan of same. 


By means of the pump A water is forced into the receiver or 
vessel B through the delivery pipe f, and thence by the supply-pipe | 
A into the mixing-box m, into which steam (instead of air, as before 
described), is supplicd from a small coil n, which communicates with | 
the mixing box m through the steam pipe 0, a portion of which 
steam passes through the small perforated pipe e into the coil or coils 
forming the generator. The safety-valve P attached to the small 
coil is weighted, so that a higher pressure may be maintained in it 
than in the other coils forming the generator, the pressure on 
which is regulated by the safety-valve S. By this means an active | 
circulation and separation of the particles of water is ensured on 
and before their introduction into the heated coils. 


Fig. 5 is an elevation of a multitubular generator w, 2, y, 2, arranged 








| gears into the teeth 5, 6. The shaft C also carries a ratchet-wheel D; 
so that the convolutions of the coils support each other, and connect E is a pawl, supported by two tappets F, F, one only of which is 
with an horizontal steam dome or receiver S. Fig. 6 is a plan of | shown, which takes into the teeth on the wheel D; Gis a connect- 
same. Fig. 7 is an elevation of a three coil generator 2, y, z, | ing rod, which is forked and held at one end by the same pin that 
showing the steam dome or receiver S placed vertically between the | secures the pawl E, while at the other it is jointed to a hand- | 
ooils, ‘lever H, having its fulcrum at I, This lever is placed in such a | 
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position that it is within reach and under the control of the driver 
who rides on the machine. To back the machine, the lever H is 
pu'led backward by the driver, when the — E engages in the 
teeth of the ratchet-wheel D, and, this wheel being mounted on the 
same shaft 2s the pinion, both wheel and pinion are caused to re- 
volve, and with them the driving-wheel, all in a backward direction. 
When it is not requisite to back the machine, the pawl E is thrown 
out of gear with the ratchet-wheel, and falls back on a guard J. 
Fig. 2 is a side elevation of the mowing machine complete. 

The manner in which the ordinary end finger used in mowing 
machines is adapted to act as a divider in such machines is shown 
at Fig. 3, which is a plan, and Fig. 4 a side view, of so much of 
the fingers and finger-bar as is necessary to explain this second 
part of the invention. A is the finger on the outer end of the 
finger-bar B; C is the curved rod or bar, which is carried back 
from the top and near the point of the finger A; D is the track 
clearer. 


Inpus STEAM FioTILtaA.—It appears from a telegram received 
on Monday by the chairman of the Scinde Railway Company that 
the Stanley passenger steamer, of the Indus steam flotilla, intended 
to run on the Indus in connexion with the Scinde Railway, had on 
the 5th inst. safely steamed the short sea passage from Kurrachee 
round to Ghizree, at the mouth of the creek leading to the Indus. 
She was built entirely for river navigation, her draught of water 
being less than 2 ft., and consequently her performance on that 
occasion was considered very satisfactory. 


Horse Rarways In BirKENHEAD.—At the annual meeting of 
the Birkenhead Commissioners, held on Tuesday last, Mr. John 
Laird in the chair, the agreement with Mr. George Francis Train for 
the construction of 4 line of horse railways was unanimously ordered 


| to be sealed. Mr. Train undertakes to lay down a double line of 


rails from Woodside Ferry, along Shore-road, Argyle-street, Conway- 
street, and to the park entrance in Conway-street, and to equip and 
work this line with horse omnibuses on the American plan. Mr. 
Train has been obliged, in consideration of the right of way conceded 
to him, to give sureties in the sum of £3,000, in addition to the 
plant and rails to be laid down, for the due performance of the 
contract. 

DreapruL Expioston.—On Saturday afternoon a fearful steam 
boiler xplosion took place about half-past four o'clock at the saw- 
mill in Newton-green, Ayr, belonging to Mr. Potts, wood merchant. 
The boiler was 26-horse power, of tubular construction, and had 
only been four months in use. Both ends of the boiler were blown 
out through the effects of the explosion. The following men were 
killed :—James Cook, engineer, in the employment of Messrs. J. and 
A. Taylor, Townend, who had gone to the mill for the loan of an 
auger; Dines Gilpin, weaver, Newton-green, and a boy named 
Young, who were both at the mill for sawdust; a boy named 
M’Turk, employed in the mill; and another boy whose name 1s 
not known. Several persons were also severely injured. 




















May 25, 1860. 
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TO CORRESPONDENTS. 


#,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
veceive in answer. Such answers, published to catch the eye of an anonymous 

rist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

C. H. F.—The arrangement which you propose would doubtless work in practice 
It would, however, possess disadvantages, and it would possess no advantage 
over the ordinary crank, 

J. C. (Douglas).— With the lever attached to its fulcrum, as shown in your 
sketch, attich a pair of steelyards at a point directly over the centre of the 
safety-valve. The weight thus obtained, added to the actual weight of the 
valve itself, will be the effective weight upon the seat. 

J. H. S.—A pump ought to draw water from any distance at which the friction 
and gravity of the wuter does not exceed the resistance of a column of water 
about 30 jt. high. With a will 24 ft. deep, there ought to be no difficulty in 
drawing from it at a distance of 100 yards. 

J. B.— Write to the secretaries of the various railway companies, addressing as 
follows :—East Indiun Railway Company, Alderman’s-walk, New Broad- 
stret; Great Indian Peninsula, 3, New Broad-st.eet; Madras, 33, New 
Broad-stveet ; Scinde and Punjaub, 24, Old Broad-street ; Caleulta and 
South-Eastern, 7, New Broad-street ; Bombay, Baroda, and Central India, 

10, Liverpool-street, Bishopagate. 





DISCHARGE OF PIPES. 
(To the Editor of The Biugincer.) 

Sir,—It will oblige me if you,let me have a simple rule for approximating 
to the quantity of water a pipe will discharge with a given pressure at dis- 
charge orifice ; say 2in. bore, 60 1b. per square inch pressure ; say 4 in. 
bore, 72 lb. } er square inch pressure. Also what make of street fountain 
you would recommend so as not to waste the water, and be easily opened 
and shut, if a valve or cock, and what description of either. I can test the 
pressure and discharge by a gauge. J.P. 

Cork, May 20th, 1860. 





BOILER EXPLOSIONS. 

(To the Bditor of The Engineer.) 
Sir,—Notwithstanding that the partial application of the many schemes 
which have been proposed for the prevention of steam boiler —— 
have tended to diminish their frequency, they, with their deplorable con- 
sequences, are sti]l too numerous, And, with the view of further reducing 
their probable occurrence, I would suggest that to the top of each furnace 








a tube be fitted, as shown in the accompanying sketch, having its strength 

proportioned in such a manner as to collapse when the pressure of the 

steam equalled the safety strength of the boiler; the water would rush 

through the collapsed tube and extinguish the fire, and at the same time 

alarm the attendant. JOHN RHODES. 
Huddersfield, May 22nd, 1860. 





PADDLE-WHEELS. 
(To the Editor of The Engineer.) 
Sir,—I believe it is admitted that the larger the paddle-wheel the better 
the angle at which the float strikes the water. Will you kindly say why it 
is, therefore, that, in the face of this, tug-boats always have such smail wheels 
—small and broad instead of large and narrow. 

You have several times drawn attention to Benson's circulating boiler 
(called in the Mechanics’ Magazine of the 4th inst. Spencer’s). I wish to 
know if the circulating pump couldn't be dispensed with, without injury to 
the pipes ? It strikes me that if these pipes were placed spirally, or at all 
events at an inclination, instead of being placed horizontally, the water in 
the pipes, when converted into steam, would rise, the level of the water in 
the pipes and reservoir would become disturbed, the water from the reser- 
voir would rush in at the bottom, would become steam, and so on, as long 
as the fire should be kept in. It may be said that this would not be the 
case, as the pressure is everywhere equal, but I go on the principle of the 
water finding its level, which has been disturbed as I have described. 

May 2Ist, 1860. T. M 


TRANSVERSE STRENGTH OF CIRCULAR PLATES. 
(To the Editor of The Engineer.) 

SiR,—TI shall be greatly obliged if you can inform me how to calculate the 
strength of a flat circular plate or disc of cast-iron. In other words, I have 
a round opening of 45 in. diameter, to cover with a flat plate of cast-iron, 
on the upper side of which plate in the middle of it stands a pillar of 15 in. 
diameter, which presses upon the plate with a weight of 1,000 tons, and I 
want to know how to calculate the correct thickness of the plate to carry 
such a load with safety. W. M.° 

May 22nd, 1860, 








COAL DUTIES IN HOLLAND. 
(To the Bditor of The Engineer.' 

Sir,—In reading over the ‘‘ Notes and Memoranda,” of your paper of May 
llth, it was stated that the duty on coals imported into Holland was £1 
perton, For the sake of information to your readers, I will give you the 
price that the firm paid (in whose employ I was in Holland), laid down on 
the premises, which is more than 100 miles from Rotterdam, viz., £1 2s. 6d. 
Per ton including duty, which is 1s. 2d. per ton, and also paying the excise 
Officer’s wages to see that the coals were properly measured, the coals having 
come from Newcastle. J.N, 
[The duty on coal is £1 per ton as was stated, but by the Dutch laws a ve- 

mission of nineteen-twentieths of the duty is made in favour of man factories. | 


BENTALL’S SCREW PRESSES. 

(To the Editor of The Bngineer.) 
Sin,—Your correspondents “ P. J. L.,” “A. B., Ex,”’and “ E, B. A.,” state 
that a press on the same principle as Mr. Bentall’s screw press (patent dated 
September 2th, 1859), described in Tuk ENGINEER, of the 11th inst., was 
registered for Messrs. R. and W. Howson, of Manchester, ten years ago. 
Now, if your correspondents will take the trouble to turn to * Larduer’s 
Cabinet Cyclopedia,” vol. Mechanics, 1839, chap. 16, article 297, at pages 
220, 221, plate 142, they will find an engraving and very lucid description 
of the identical press, twenty-one years ago, under the name of ‘* Huuter’s 
Screw Press,” showing that even Messrs. Howson, ten years ago, had no 

right to their registration J.d.C. 

Islington, May 2ist, 18v0. 





MEETINGS NEXT WEEK. 
INstiTUTION oF CiviL Esqineers.—Tuesday, May 29th. There will be no 


Meeting on this evening. The Annual Conversazioue will be held on the 
5th of June. 


all pea, Amoctarion f FOREMEN ENGINEERS.—Saturday, June 2nd, at 
past 7 p.m.—Paper by James Roberts Esq. - i 
pres hd ae per by rtson, Esq., on ‘‘ The Development 
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THE EXHIBITION OF 1862. 


THE circumstances which gave rise to the Exhibition of 
1851 are at this distance of time probably forgotten by all 
but few persons. We will endeavour to recapitulate them. 

A knot of eleven men, and amongst them John Scott 
Russell, conducted a railway paper called the Railway 
Chronicle, which issued from the office of the Atheneum, 
and was a pet of contractors and engineers in the palmy 
days of railway making, advocating their interest in many 
ways. But railways fell off, and contractors did not like 
to pay up and maintain an organ which did not give 
a quid pro quo. So the Railway Chronicle ceased from out 
the land. But the brains that worked it did not cease, and 
they swarmed to the neighbouring Society of Arts, a very 
respectable institution, which had done good service in its 
day, but had got into a very dull routine, became, in short, 
a kind of Sleepy Hollow, living principally on its reputation 
of near a hundred years. 

The new brains plotted and planned and agitated, and 
gradually culminated to an Exhibition of Arts and Manu- 
factures on a large scale. Under the old system nothing 
was recognised that was patented ; under the new, not only 
were patents recognised, but an agitation grew up for an 
amendment of the patent laws, with a view to induce pa- 
tentees to exhibit their nascent inventions under protec- 
tion. The amended patent law was, in truth the work of 
the Society of Arts. In the course of discussion of the 
Exhibition question, Mr. Winkworth propounded it as an 
International Exhibition, an idea which had been pre- 
viously put forth by the Republican Government of France, 
after the abdication of Louis Philippe, but which was 
unanimously scoated by the French manufacturers. This 
proposition of Mr. Winkworth was, in truth, the turning 
point in determining English manufacturers to join in the 
scheme. It would not do to let foreigners carry off the 
prize without competition. 

But the manufacturers had to be canvassed, and cash was 
needed for travelling expenses, and the Society was poor. 
In this emergency there stepped forth a Mr. Munday, of 
the contracting powers,who volunteered to advance £20,000, 
to be secured on the cush taken at the doors of the build- 
ing, which he (Mr. Munday) was toerect. And then away 
went Henry Cole, cum suis, through all the regions of 
manufacturedom. Some funny things took place, owing 
to the strong belief that all English manufacturers were 
dummies, and that all art came from the continent. One 
of the redoubtable canvassers carried with him a piece of 
earthenware, bearing on it the name of Strasburgh, made 
to contain potted meat. “There,” he said triumphantly to 
a Staffordshire potter, “why don’t you produce works of 
art like that?” After looking at the article, the potter 
quietly pointed to his own initials in a portion of the de- 
sign, and said he had made hundreds of thousands of them, 
and would take any amount of further orders. The can- 
vasser, thereat taken aback, held his peace. 

When the canvassers returned from their tour full of 
guarantees and subscriptions, they laid them, with their 
homage, at the feet of Prince Albert, and the whole Court 
influence was thenceforth given to the project. Poor Mr, 
Munday was now considered as a disreputable incumbrance. 
He had served their purpose in the time of trouble, but 
his £20,000 were now returned to him, and his contract 
taken away, and he was referred to an engineer to settle 
the amount of his damages. Then followed the Paxton 
green-house, leakage inclusive, and a marvellous success, 
ending in a surplus of some £200,000, which the Commis- 
sioners for the Exhibition determined to invest in the pur- 
chase of land at Brompton, and thus the Society of Arts— 
the originators and workers out of the scheme—reaped 
only reputation and no cash from the result. When they 
applied for a portion of their own earnings, they were 
snubbed and put off. They wanted a building of their own 
for the purpose of annual exhibitions, but, lacking means, 
were constrained to be content with their own somewhat 
dingy domicile in John-street, Adelphi. 

But their energetic officers were not to be baffled. They 
went on through good and ill report, originating many 
new and oe things, and, amongst others, competitive 
examination. They procured papers upon all sorts of sub- 
jects from competent men, and established a weekly 
journal, which enabled distant members to be immediately 
cognisant of all that was going on; and it is an undoubted 
fact that in this journal—a very dry-boned affair as a 
literary production—is to be found a mass of useful informa- 
tion no where else to be met with. ‘Taken as a whole, this 
Society of Arts, Manufactures, and Commerce, is the most 
progressive, the most generally useful of any society extant. 
The public could better spare any half-dozen of the other 
societies representing special subjects. 

And so rm determined, even in the midst of wars and 
rumours of wars, that it was a desirable thing to have a 
new International Exhibition after the lapse of ten years, 
or so, wisely judging that ten years in the present age of 
the world is a lapse of time equal to a cycle of byegone 
times, so greatly is the existing present eclipsed by the 
coming new. The throws of cold water were numerous. 
It was said that the thing could not be done twice over, 
that the world was tired of it, that the convulsed state of 
Europe precluded it, and that none of the former manu- 
facturers would go through the trouble a second time. 
Still the Society persevered—not even the Italian war, 
not even the mischief-making of the French Emperor, 
stopped their course. They thought, and wisely, that inas- 
much as we did not stop eating and drinking and other 
things, so neither would it stop working. They did not 
send forth a peripatetic body of canvassers, but simply cor- 
responded, and the result is that they find manufacturers 
quite as ready as ever to respond to their own_interests in 
competing for the prizes of excellence. The firms that 
have grown up since the last Exhibition know nothing of 





the trouble of the last, and are equally stimulated by am- 
bition, and the firms who won the prizes, trouble or no 
trouble, cannot afford to withdraw from the race and yield 
the ~ to younger rivals. The final and complete answer 
to all objections is that while Garibaldi is overrunnin 
Sicily, and Italy is growing into a United —- re an 
France is looking on with troubled foreboding of a consti- 
tutional neighbour, and Germany is arming and Austria 
dividing, and the East planging into storms of revolution 
and war, upwards of £270,000 of guarantees have been sub- 
scribed by the mercantile interests of England to this new 
Exhibition, including £10,000 from the Prince Consort, and 
the furor of subscribing is so strong that it is probable it 
will not stop short of half-a-million. Let them who will 
fight and squabble the world over, the Society of Arts will 
still carry on their great competition in the arts of Peace. 
And who knows how far the excitement growing on this 
Exhibition may serve to counteract indirectly the tendency 
to war ? 

Out of the old Exhibition grew the Crystal Palace at 
Sydenham, and London is gradually seeking to imitate 
glass architecture, which will spread more widely as know- 
ledge of real structure, instead of the present ephemeral 
glass sheds, shall extend. Muswell Hill also—a private 
job—will also grow into a public utility. But the Society 
of Arts have now got beyond the phase of a gipsey tent, and 
they do not mean to waste money upon mere removable 
booths. ‘They mean to construct a permanent building 
which, after serving its purpose for the general Exhibition, 
shall remain as a fitting receptacle for a permanent Ex- 
hibition, applicable to constantly progressing industries, 
which may be an epitome of the productions of all our 
huge colonies as well as home manufactures ; in short, an 
unwritten cyclopwdia of all things in nature and art which 
are essential to the bodily comfort of man, and which more- 
over may contain lecture rooms and appliances for industrial 
instruction and examination. 

It has been proposed that the site of the Exhibition shall 
be some sixteen acres of the land purchased by the Com- 
missioners of the former Exhibition at Brompton, the cash 
which paid for it having been actually earned by the 
Society of Arts itself. ‘The Commissioners very modestly 
will give the use of the land gratis, and kindly allow the 
building to be taken down and removed when the imme- 
diate purpose has been served. These Commissioners, in 
short, have got an idea. It is that the chief end of their 
commission is to increase andjmaltiply their property as a 
capital without reference to any public instruction or utility. 
The notion of their mouthpiece, Mr. Groans Loud, is, that 
capital is an entity, and man is an incident only to be 
employed as a means of increasing capital. Mr, Groans 
Loud takes great credit to himself for having selected a 
good investment for the Society’s earnings, buying garden 
ground and converting it into building land, and he caleu- 
lates day and night on the income of ground rent, putting 
it constantly out to interest, and so, after a lapse of time, 
equivalent to the Thellusson will, holding up to public 
view uncounted millions, Admirable Groans Loud, with 
his political economy, could he only calculate on living to 
see the end of it. “A penny ce | is a penny got,” and 
“Take care of the pennies and the pounds will take care of 
themselves ;” such is the extent of the moral philosophy of 
Mr. Groans Loud, who is quite unconscious that he simply 
acts the part of a large money-box which he tries to keep 
close shut for fear the owner should invest the proceeds in 
objects of utility which, like the apple-tree of the gardener 
in the story, might possibly fail, and therefore he resolved 
not to plant it. 

We trust that this pedantry is not to be permitted to 
prevail, and we can hardly think that Prince Albert 


‘ would sanction it. We hold that the a land be- 
n 


longs equitably to the Society of Arts, and that they have 
an equitable right to obtain all they want of it in fee simple, 
on which to build their building, and carry into effect all 
the objects which the original founders foresaw, and dimly 
shadowed forth according to the light of their age in the 
last century. It will be a founding of the Great Metro- 
— University of Industry, and who ever heard of a 
National University being built upon leasehold property ? 
If this may not be owing to the opposition of Mr, Groans 
Loud, the best thing for the Society to do will be to write 
off the Commissioners’ fund and the land as a bad debt 
arising from the banking failure, and out of these new 
guarantees seck for themselves a freehold investment inde- 
pendent of all mischievous control. We shall return to 
the subject in detail at a future time, while the guarantee 
goes on increasing day by day. 


THE ROTTEN GUNBOATS, 


“ WHEN things come to the worst, they mend :” so says an 
old saw, and we have an example of the truth of this in 
the celebrated gunboat excitement ; and from the facts and 
information now brought to light, it appears their con- 
dition has strong and urgent claims on the immediate and 
serious attention of those in whose department the responsi- 
bility of keeping them in an efficient condition, and ready 
for immediate use, rests: so, consequently, there is some 
talk of a committee to examine into it. We find it stated 
that they were constructed of a material notoriously un- 
fitted for such a purpose, namely, “ sappy ” wood; and the 
plea urged in extenuation of its employment is, that there 
was none other to be obtained at the time, and that the 
urgency and necessity of finding a supply of such vessels 
for immediate use outweighed all other considerations, 
There may be some truth in this, and possibly no other 
course could at the time have been adopted; but how 
comes it, in a country like this, where money is made to 
ran like water, and in too many cases on mere frivolous 
plans, from which little or no good can arise, and yet no 
means be taken to provide and maintain at least a three 
years’ stock of seasoned timber on hand at our various 
yards, from which, if need be, our contractors, when em- 
ployed on Government work, could be supplied? It does 
seem strange to us that, with all the alleged efficient and 
comprehensive systems on which the Government dockyard 
matters are carried on, no idea can be formed of the probable 
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proportionate increase of the consumption of ship timber for 
each coming year, or that sufficient foresight be exercised to 
show the increasing necessity of maintaining such a stock of 
seasoned timber on hand, as shall at least diminish, if not 
prevent, the recurrence of such disgraceful expositions as the 
state of these boats has brought to our notice. It may be said 
that, to maintain such a stock of seasoned timber on hand 
as shall prevent the recurrence of such an anfortunate 
event as the literal “melting uselessly away” of what 
may be, at a moment’s notice, our most useful —in fact, our 
most important and valuable—arm, would entail an enor- 
mous expenditure. In answer to this we would ask, 
whether it would require a greater sum to do this than will 
have been wasted in the construction and repairs—where 
the boats have been strong enough to stand them—of these 
insatiable little cockboats, whose brief and useless existence 
has already cost the country such asum? We must con- 
fess that we do not believe it would; but even admitting 
that it would require a greater immediate outlay, it should 
be borne in mind that the advantage alone of possessing a 
stock of good sound timber, fit and ready to be used at a 
moment’s notice, is of the highest importance; and it 
should aiso be remembered that each day adds to the com- 
merciel value of the timber, by rendering it fitter for its 
work, and less easy to be obtained, if a run should be made 
upon it. 

In regard to the “ scamping” of the work alleged to have 
taken place in some of these boats, we must say that there 
seems to have been a lamentable want of supervision during 
their construction by the Government authorities ; and we 
find it stated in the minutes of the celebrated Dockyard 
inquiry, that one of the persons on whom this duty de- 
volved was appointed to supervise the construction of three 
boats, two of which were in one builder’s yard, and one in 
another ; and these two yards were nearly a mile apart! 
Let us for a moment consider the enviable position of the 
poor inspector of these boats, who in this case had evidently 
to be in two places at once ; that is, supposing him to be a 
conscientious individual, having the “interests of the 
country at his heart.” Now, in the case of the employer of 
the workmen, he finds it needful, in order to obtain satis- 
factory results from his men, to divide them into gangs, 
with a foreman over each, who keeps his eye upon them, to 
prevent loitering and waste, and sce there is no neglect of 
duty. ‘These foremen are themselves under the eye of the 
manager or head of cach department, who again is under 
the eye of the chief of the concern; so that, as much as 
possible, each ‘individual workman is under the eye of 
some one who has power to punish his delinquencies, 
Now this unfortunate inspector, who in nine cases out of 
ten has all, both foremen and workmen, anything but 
friendly towards him, has to keep his wits about him, in 
order to prevent the work being “scamped,” or bad or 
faulty material being put in, as well as to make a report to 
those above him of the progress and quality or character of 
the work, ‘This alone would occupy his time pretty fully 
in the yard with the two boats, especially as they got 
further on in their planking, and towards their completion 
by the enclosing of the frame, when the means of detecting 
this tendency would become far more difficult. It seems 
to us, therefore, that if it be needful for the employer to 
have so many checks upon his own paid servants for his 
own benefit (and even then, as we often find, and have in 
too many instances known, he constantly finds all these 

recautions nearly useless), it becomes far more necessary 
‘or the Government authorities, who have the “ interests of 
the country” so greatly at heart, to see that this super- 
vision be carried out in a proper manner, by proper and 
efficient persons, to whom every inducement should be 
held out for making them perform their duty in such a 
manner as shall ensure to the country a fair return for the 
money expended, if not in material, at least in workman- 
ship. And this, it should be remarked, is easiest and most 
satisfactorily attained, not by under-paying and over- 
working the men, but by making their work as easy to 
ae te as is consistent with its due performance ; such, 
or instance, as giving only one boat to each inspector, 


and making him devote his entire attention to her. We 


feel sure that the country would never grumble at or grudge | 


the extra cost of the additional number of men required, if 
it were shown that a greater advantage were gained by so 
doing. 

We understand that a committee has been appointed to 
examine into the condition of the hulls of these gunboats. 


We trust that it will be composed of such members as are | 


fit and capable of giving proper attention and examination 
to the machinery of these vessels, of the sound and useful 
state of which some grave doubts exist. ‘To carry out this 
matter properly, no doubt, some expense will be incurred ; 
but no consideration should be suffered to have any weight 
which would delay or prevent these boats beii g put in an 
efficient condition, ready for use at a moment’s notice. We 
find, in looking through the “Amended Report of the 
Committee on Marine Engines,” that of 162 gunooats, Penn 
engined 97 with an aggregate nominal horse-power of 
4,780 horses ; and Mau ior engined 65 with an aggregate 
nominal horse-power of 4,020; giving us a total of 8,800- 
horse-_power. Now, taking these engines at £60 per horse- 
power, which is the price paid for the Government engines, 
we have the sum of £528,000 as the amount expended in 
putting engines into these miserable match-boxes! Seeing 
that there are 162 of these boats, and taking them as 
averaging 200 tons each, and costing £20 per ton, we have 
£648,000 as the cost of the hulls ; to which, if we add the 
cost of the engines, £528,000, it will be seen that the sum 
of £1,176,000—we may safely say £1,200,000—has been 
thrown away in constructing them; and to which must 
now be added the cost of renewals and repairs. It is known 
that Mr. Penn received the thanks of the country for 
having constructed machinery to the amount of over a 
quarter of a million, for which, with the exception of an- 
other firm, no one else was allowed to tender (!) because, in 
the words of the chief engineer of the Admiralty, “the 
contracts for engines and boilers are not open to all engine 
makers.” We find that a small amount of tinkering has 
been bestowed upon the “ Clinker” gunboat, and it is stated 


that the result was a small economy of fuel, and also a 
small increase of speed. 

In the same report we find an account of the visit of the 
committee to the yards of the northern builders, and their 
remarks as to their capabilities. It appears that the 
remarks there made show that fine shops, as good, if not 
better appliances, and far better conveniences are to be 
found in that quarter than are possessed by the greatest of 
our engineers and builders in the south; but above all, we 
find that the construction of engines, on a principle afford- 
ing far greater economy in working than the best we have 
heard of in the south, is fast becoming one of the great 
features of these parts. Such being the fact, and so mach 
solicitude being manifested to secure the good of the 
country, we say, start each of these builders with an order, 
bid him do his best, give them fair play and no favour, and 
we should then see whether or no a little improvement 
would not be quickly manifested amongst our great engi- 
neers, in order to enable them to keep up with the rest, and 
prevent them being far behind in the great race for 
economy and efficiency in marine engines, which is now 
beginning, with every promise of even more extended and 
favourable results than have yet been obtained in so suc- 
cessful and considerable a manner. Amongst these are engi- 
neers whose foresight has led them to endeavour to be the 
first in the field, and their present unvarying and continued 
success promises to maintain them in the position they have 
now attained, as producing the greatest economy in the use 
of steam for marine purposes, with the least consumption of 
coal, a desideratum, we may remark, which appears to be 
of secondary consideration with those authorities in whose 
hands the interests of the country are left. 
consider that those who expend eighteenpence to produce 
a less result than others can better produce for one shilling, 


more than any other, economy and efficiency are most 
desirable. 


THE THAMES BRIDGES. 


FarHer THames is daily becoming more like some huge le- 
viathan, across which deck-beams are being placed. Possibly 
at no very distant period the deck may be laid over them, 





doubt not, be found of some advantage if the tidal stream, 


more pure and wholesome condition than it has been for 
the last few years. By converting the river into one huge 
tunnel or sewer we might have theimpurities andslime which 
are now visible at low water, and from which such a dis- 
gusting and foetid stench arises, hidden from our sight ; but 
as such a scheme is not at present likely to be received with 
any great amount of favour, we shall be willing to accept 
as a substitute a solid and broad embankment, which might 
be easily made to extend on both sides of the river, from, 
say, Battersea on one side, and Westminster on the other, to 
London Bridge, with an immense amount of benefit to the 
river, the public, and to the general appearance. Some 
time since we stood on the clumsy and ricketty old structure, 
known as Battersea Bridge, a thing of bygone days, one 
having no other recommendation than its age, its inconveni- 
ence, and the obstruction it affords to the navigation to offer 
any inducement for its preservation. We were informed by 
a person standing by, that this bridge, and another, equally 
convenient and useful at Putney, had been presented on 
nearly every occasion by the juries of the ‘Thames Conser- 
vancy, but with no visible effect. Our first wish was that 
some flood or heavy barge might sweep away these hideous 
obstructions; but, on second thoughts, the inconve- 
nience the public would unavoidably suffer by such 
an accident, and viewing at the same time the light and 
elegant suspension bridge at Chelsea, constructed according 
to the designs of Mr. Thomas Page, C.I., led us to ima- 
gine another and much better way of remedying the evil. 
We accordingly walked to this elles, and strolled leisurely 
over it, examining it as we went ; and we must confess that 
with a few trifling exceptions, such, for example, as the 
wood-paving of the footways, which is neither regular, nor, 
in our judgment, nicely planned, we felt such a structure 
was required in both the former places, it being in all re- 
spects a most desirable and excellent substitute for either or 
both of them. Whilst on this bridge we observed a huge 
and apparently interminable forest of piles and other 
timber stretching across the river from side to side, ob- 
| structing and impeding the navigation, and presenting the 
| appearance of some huge mill-dam in course of construc- 
tion. These, we learnt, were the coffer dams-and other 





for the Pimlico Railway extension, by means of which 


ee will be enabled to take the train within a hun- 
red yards or so of Buckingham Palace for any part of the 
| kingdom they may desire to visit, a thing in itself of no small 
advantage to the West-enders. Crossing over the suspension 
bridge we walked on to the works of the railway bridge, 
which is being built from the designs of Mr. John Fowler. 
It is of wrought-iron, supported on light stone piers, founded 
in the bed of the river by means of coffer-dams, a rather an- 
cient system, and one which the profession generally seem 
rather disposed to relinquish, Having examined this 
bridge, we may remark that we do not admire the 
design, or the effect, and great improvement might 
be made in the carrying out of the details of its 
construction. Whilst on the bridge, which is pro- 
ceeding towards completion, we noticed the commence- 
ment of an attempt to construct an embankment—or 
perhaps we should rather have said the embankment—on 
the property belonging to the Southwark and Vauxhall 
waterworks, This we also examined ; and, looking at the 





the opposite side of the river, and the dirty, ruinous state 
of the banks beyond, or nearer to Nine Elms, on the same 
side, we cannot but feel how much such a thing as a proper 
quay, wharf, or embankment is needed, and what an im- 
provement and addition it would be to the river, A short 
time since, our eye was caught by an advertisement in the 
Times, stating that offers for the materials of the old bridge 
at Westminster would be received by the resident engineer. 
It appears that some waste or other place is required, on 





We do not | 


should be allowed to monopolise all the work, in which, | 


an operation which, in the heat of summer, would, we | 


certainly not the crystal wave of the poets, be not in a | 


| appliances adopted for the construction of the new bridge | 


fine terrace which has been obtained by similar means on | 


which this waste material may be deposited. We would 
ask why no attempt is made to employ this for embanking 
the river, if even only in the part extending from Chelsca 
New Bridge up towards the chemical works at Battersea ? 
Would it not be better to give away the surplus of this old 
stuff to those owners of wharves or river-side property who 
will employ it in embankiug their frontage, so as to bring 
it up toa regular plan? Surely the enclosing of the large 
piece of waste space, extending on the Middlesex side from 
Westminster Bridge to Waterloo, would certainly be im- 
proved if it were enclosed, so as to run in a line with the 
face of the pier of Hungerford Bridge. It will be found, 
when the railway is opened to Charing Cross by means of 
the bridge across the river, that a much larger amount of 
space will be required than is at present possessed, even if 
we include the amount gained by the somewhat novel 
method of separating the ends of the girders which carry 
the road to a much greater width on the land than on the 
pier, a plan which has been adopted by Mr. Hawkshaw, 
Let, then, the waste material of Old Westminster Bridge be 
at once applied to this purpose, under the supervision of 
those engineers who have devoted the necessary attention 
to the subject, and instead of the present ensightiy bauks 
of mud, which are at once a disgrace to the river and a 
source of ill health and disease to the inhabitants, we 
should have a pleasant promenade, a means of relieving our 
overburdened thoroughtares of some of their traffic, which 
certainly will not be lessened when the Pimlico and 
Charing Cross Railways shall be open, and also a tendency 
to create a scour in the river, instead of having a large 
quiescent puddle in which the slime and sediment are de- 
posited, instead of being swept away to the sea by the 
tide and current. The opening of the other half of New 
Westminster Bridge will, by the removal of the old piers 
and other obstructions, give an increased water-way to the 
tide ; and were proper means adopted for using and direct- 
| ing the course of the river, so as to abolish all dead water 
and eddies, there can be no doubt that the river would 
| improve in cleanliness, and become more even in its depth 
from the increased scour of the current. The new bridge 
is very elegant in design, and creditable in workmanship, 
| and will prove a great ornament to the river, A new 
bridge for the Chatham and Dover Railway is proposed to 
| cross at Blackfriars. We hope something will be done 
! 





to remedy the unsightly appearance of the present 
ricketty structure, cither by its reparation, if possible, or, 
if not, by its entire removal, and the substitution of a wider 
and more permanent structure. The tendency of the pre- 
sent system of concentrating our railway termini at or as 
near to one spot as possible, will entail upon us all the evils 
of crowded thoroughfares and frequent stoppages; so 
that if the embankment, as has been proposed, were 
carried along the river side, a great deal of the light 
traffic, such as cabs, carriages, and other small vehicles, 
might be turned on to it, leaving the streets, as at present, 
for the omnibuses and heavier vehicles. 
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Handbook of the Mechanical Aris concerned in the Construction 
and Arrangement of Dwelling-houses and other Buildings ; 
with Practical Hints on Road-making and the enclosing of 
Land. By Rosert Scorr Burn, Engineer. Edinburgh and 
London: William Blackwood and Sons. 





TuIs work, originally intended for emigrants, is now, in a 
second edition, recast and extended so as to make it increas- 
ingly useful for the colonist or emigrant; and also to fit it 
as a text-book for the student. It treats of house arrange- 
ments and conveniences; building specifications, bills of 
quantities, and estimates; fire-places, stoves, and cooking- 
ovens; chimneys; ventilation; water-closets; water, its 
qualities and filtration ; cisterns ; foundations and drains; 
solid ground floors; log-cabin, or shanty; frame-houses ; 
pisé, or hard-rammed earth ; unburnt wes b ; brick-setting ; 
stone walls ;, construction ; fire-proof construction; theory 
andj practice of carpentry; iron-framing, roofs and 
columns ; joinery tools; mouldings, doors, windows, stair- 
casing; smith-work; practical mechanism ; brick-making ; 
roof-covering ; exterior and interior finishings ; mortars, 
concretes, cements; farm and agricultural buildings. 
Books of this description are not generally remarkable 
for their practical usefulness. The royal roads they profess 
| to discover to the uninitiated generally lead only to con- 
| fusion. We are glad to admit, however, that Mr. Burn’s 
' book has about it such an amount of technical knowledge 
| conveyed in a sensible form, as to render it worth perusal 
by all interested in the matters it treats of. Witness his 
remarks on the half-ventilated subject of ventilation :— 


The most efficient method of supplying fresh air to an apartment 
is by means of special channels led from the open air to a chamber 
behind the fireplace. This method is one easily carried out in new 
constructions, and renders the supply of air easily controlled: one 
great advantage, moreover, it possesses is, that the air is warmed in 
winter time. The fresh air may also be admitted to spaces 
behind the skirting-board, through which it finds access by porous 
cloth or perforated zinc. When the lobbies, &c., are well supplied 
with pure air—which may be warmed by a good stove on a healthy 
principle, or by hot-water pipes in the hall—the lower panels in the 
door may be perforated, or composed of perforated zinc or fine 
| wire-gauze—spring-roller silk curtains being provided, either 
outside or in, by which any portion of the perforated surface 
may be covered and the amount of air controlled. When this 
plan of admitting air to any apartment is adopted, in con- 
junction with means for withdrawing the deteriorated air, satis- 
factory results will follow. In one instance this method was 
carried out in every apartment with marked success. Having then 
provided means, which will necessarily depend much upon local an 
structural circumstances, for the admission of pure air to the in- 
terior of apartments, the method of withdrawing it as fast as it 

becomes deteriorated is next to be considered. The most simple 
plan, and that most easy to be carried out, is to take advantage of 
the chimney flue; to prevent the smoke being passed through this 
into the apartment, a valve, such as Arnott’s Balance Valve, must 
be used. As this and similar contrivances are, however, liable to 
get out of order, special ventilating-flues are recommended to be 
adopted; for methods and forms of these we beg here to reier 
our readers to one or two illustrations appended, showing the ad- 
vantages which ordinary chimneys possess as veutilating adjuncts. 

The heat of the chimney is communicated to the air in the flue 
near it; and if the air in the room is admitted to this smaller flue, 
the upward current created will carry off the vitiated air from the 
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apartment —that is, if the communications required are made in a 
proper place and way.” or : 

he details of the ventilating plans are illustrated by 
drawings, and, indeed, the book is throughout copiously 
illustrated by woodcuts. 





A Practical Treatise on the Construction of the Turbine, or 
Horizontal Water Wheel, with seven Plates, specially designed 
for the use of Operative Mechanics. By Witttam CULLEN, 
Millwright and Engineer. London: E. and F. N. —_ &e. 

BEING called on professionally to superintend the con- 

struction of water-wheels on the wasteful and absurd prin- 

ciples that have so generally obtained, the author was very 
naturally led to consider whether no more direct and econo- 
mical use could be made of the power of running water. 

Sir Robert Kane’s book on the Industrial Resources of 

Treland led to his perusal of that gentleman’s translation of 

Rahlman’s Work on Turbines. ‘The intricate and compli- 

cated formulas with which it abounds, the author considers, 
revent that work from being generally useful in spread- 

ing a knowledge of the subject on which it treats, and he 
therefore attempts in the present work to supply the desi- 
deratum of plain and practical demonstrations of the value 
of turbines, and of the best modes of construction. To 
prepare himself for the task he made repeated investiga- 
tion of the works of French engineers on the spot, collect- 
ing all the information the natural jealousy of these gen- 
tlemen would allow him todo. Having put his knowledge 
to successful practical tests, he now, in the absence of any 
treatise on the subject from any author in the United 

Kingdom, details his experience and plans, which are cer- 

tainly worthy of attention by all anxious to economise 

water-power. Mr. Cullen thus speaks of the advantages 
of the turbine over vertical water-wheels :— 

If a ponderous vertical wheel be applied to a very high waterfall, 
its diameter will be so large, and its revolutions so very few, that it 
must be connected with a great deal of auxiliary machinery to 
impart that rapid motion which is generally required in mills. The 
consequence is that, through the friction occasioned by this addi- 
tional machinery, considerable water-power is uselessly expended. 
On the contrary, the turbine being comparatively so small, and its 
revolutions so numerous in a given time, its motive power can be at 
once transmitted, thereby enabling the millowner to dispense with 
the erection of additional shafting and wheels, and, at the same time, 
insuring a considerable increase of power, with a machine not sub- 
ject to get out of repair. Moreover, what operates as a disadvantage 
in the ordinary wheels, contributes to the more efficient working of 
the turbine; for the higher the waterfall, the smaller, and, conse- 
quently, the less expensive the turbine adapted to it; and also it is 
applicable on falls of water so high that the ordinary wheel cannot 
be used. Another great property of the turbine is its constant 
and uniform motion, which arises from the diffusion of the impelling 
water over the whole of the circumference at the same instant. This 
rfect uniformity of motion is a peculiar feature of the turbine. 
ot only the application of a great quantity of water with a small 
wheel, but the horizontal direction in which it revolves, affords a 
practical advantage for driving millstones, especially on low falls, 
without the wheel requiring intermediate gearing. The turbine is 
capable of working under the backwater as long as the surface of 
the fluid in the reservoir remains the highest, during which time it 
will produce a moving force proportional to the diflerence between 
these two levels, without a perceptible diminution of the useful 
effect, thereby evidencing that it is exempt from the casualties 
to which the vertical wheel is so often subject. 

If a turbine be connected to a steam engine during the summer 
months, while water is scarce, it can be made to transmit the 
highest obtainable power from the quantity of water by which it 
may be supplied, and it can be made so large as to drive all the 
works in winter—fuel then dear, and water is in abundance—saving 
the expense of fuel, economising that liquid that commonly runs to 
waste, and giving sufficient time for any repairs that might be 
required on the steam engine, clearly showing the great advantages 
of the turbine over the vertical wheel, for it could not be made so 
large as to receive the extra water in winter without lessening the 
eflective power of the smaller quantities in summer. Whereas the 
turbine is capable of working under the tail water, and of discharging 
the largest supply of water for which it was made, and can work 
any less quantity without sustaining any diminution of its per- 
centage power. 
j=!f an undershot wheel be applied to a fall of three or four feet, the 
useful effect produced will not exceed 30 or 34 per cent. of the ex- 
penditure. If a more favourable situation be selected, when, for 
instance, the waterfall would be six or eight feet, and where the 
water is made to act as much as possible by its own weight, the 
useful effect might be from 50 to 60 per cent. The small percentage 
in the former case may be accounted for by considering the oblique 
direction in which the force of the stream acts on the floats, and the 
loss sustained by the water which escaped between the breast-ark 
and rim of the wheel. There is another loss of power in all vertical 
wheels, by keeping them at a convenient height from the tail course, 
which is necessary in order that the water may have free room to 
escape from the wheel. It is, moreover, necessary that the water 
should descend a determinate distance, to have the required velocity 
on entering it, and even then only one half of this fall can have its 
full effect, whereas every inch of the entire waterfall may be made 
available when applied to drive a turbine, and which would yield 
under any fall a power of at least 75 per cent. of the water passing 
through it. 

When it is considered that the great obstacle to the establishment 
of manufactories along the coast of Ireland is the expense of fuel, or 
rather, the agency of steam as the prime motor, the advantage of 
the turbine is at once evidenced, for it can be driven by the fall 
supplied by the ebb and flow of the tide, and ably demonstrated by 
Sir Robert Kane's invaluable writings on the “ Industrial Resources 
of Ireland.” 

It is a fact of vast importance that turbines, on the improved 
principle of construction, supersede, in America, France, and many 
other parts of the continent, every other description of water-wheels, 
and, after long experience of their superior working power in im- 
pelling machinery, however ponderous and complex, have been 
stamped with the approbation of the most eminent mill-owners and 
manufacturers. And I am firmly convinced that their general 
introduction into the United Kingdom is now a mere question of 
time, and that foreign rivalry will necessitate a change in our 
hydraulic machines. 

Mr. Cullen adds descriptions, with drawings, of M. Four- 
neyrou’s turbines,at St. Maur flour-mill and at St. Blazien 
Spinning-mill, with details of their construction, as also 
numerous rules and directions of his own. The work cer- 
tainly exhibits little of author-craft, but it is the production 
of a thoroughly practical man who well understands his 
subject, aud that a very important one. 
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Merrorouiran Improvements.—The new building in the course 
of erection for the offices of the Metropolitan Board of Works on the 
site of Berkeley House, Spring Gardens, is advancin rapidly 
towards completion. The new street in Southwark will be pro- 
ceeded with immediately. In addition to the widening and improving 
of Newgate-street, which are ae. gg rapidly, it is intended to 
extend King Edward-street, formerly sadhep tall dean, to Little 
te and thence into Duke-street, across Smithfield, to St. John- 





INDIAN RAILWAYS. 


| A VALUABLE history of the Indian railway system has been fur- 
nished in a report to the President of the Indian Council by Mr. 
Juland Danvers, the Secretary of the Railway Department at the 
India-office. It describes, among a vast number of other details, 
| the progress of each = from its commencement, the nature 
of the guarantees accorded, the amounts of capital still to be raised, 
the scale of receipts and fares and extent of traffic in each instance, 
| the number of persons employed, European and native, and the re- 
spective rates of mortality amon 
| 1845, when the East Indian and Great Indian P, E 
| were respectively projected, and the number of companies now in 
existence is eight, employed to open 4,917 miles of communication, 
exclusive of the navigation of the Indus from Kotree to Moultan, 
a further distance of 570 miles. The largest of the companies is 
the East Indian, which will require a capital of £19,000,000, and 
the smallest the Calcutta and South-Eastern, with a capital of 
£250,000. The total capital already sanctioned to be raised under 
guarantee is 434,133,000, and the total estimated to be necessary for 
these companies is £52,430,000. Of the amount authorised, 
£27,079,712 had been raised at the end of 1859, of which but 
£625,971 had been obtained in India. Out of every £1,000,000, 
about £555,000 is expended here for iron, other materials, &c. 
Among the Europeans employed, the average percentage of deaths 
in 1859 was 2°9, while the rate of mortality in the army is reckoned, 
exclusive of war casualties, at 6 per cent. In this respect the ex- 
perience of the Scinde Company has been the most favourable. The 
average number of passengers ny mile on all the railways open in 
India was, in the year 1859, 6,533, of which 48°6 was contributed by 
the East Indian, 41-2 by the Great Indian Peninsula, and 10:2 by 
the Madras. The proportion of tirst-class was only 1'2 per cent., 
and of second only 6°2, the great third-class total being 92°6 per 
cent. The aggregate receipts were £402,025, of which £157,031 
was from passengers, and £244,994 from goods; and the working 
expenses being £187,065, there were total profits of £214,960. 
The cost of the lines thus open was £4,087,000, and the guaranteed 
interest upon it being not more than £201,850, the Government was 
practically relieved from any payment for them. The goods 
traflic is gradually gaining on the passenger traflic, and this feature 
is thought likely to increase in proportion as the lines are extended. 
In 1856 the passenger traflic comprised 55°40 per cent. of the whole, 
and last year only 39 per cent. With regard to the cost of Indian 
compared with other lines, Mr. Danvers furnishes a table, of which 
the following is a condensation :— 
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Annexed is a statement of the objects of each company and the 
total length of line :— 

“ East Indian Railway Company.—The construction and working 
of lines of railway from Calcutta to Delhi, and from Allahabad to 
Jubbulpore; total distance, 1,338 miles. Madras Railway.—The 

| construction and working of a railway from Madras to the Western 
| Coast at Beypore, with branches to Bangalore and the Neilgherries ; 
also, of a line from Madras vid Bellary, to join the line from Bom- 





bey total distance, 850 miles. Great Indian Peninsula Railway. 
—The construction and working of the following railways, all of 
which terminate at Bombay,—viz., from Bombay vid Callian to Jub- 
bulpore, to meet the East Indian line from Allahabad, with branches 
to Mahim and Nagpore; and from Callian vid Poonah and Shola- 
ee to Moodgul in the Deccan, to meet the line vid Bellary from 
adras ; total distance, 1,266 miles. Bombay, Baroda, and tral 
India Railway.—The construction and working of a line of railway 
from Bombay vid Surat and Baroda to Ahmedabad ; total distance, 
310 miles. Rcinde map ty Bae ng a a construction and work- 
ing of a line of railway in Scinde, from Kurrachee to the river Indus 
at Kotree; total distance, 114 miles. Punjab Railway.—The con- 
struction and working of lines of railway in the Punjab, from 
Moultan and Lahore to Umritser, and thence to Delhi; total dis- 
tance, 490 miles ; and Indus Steam Flotilla.—The navigation of the 
Indus by means of steam vessels between Kotree and Moultan, to 
be worked in connexion with the railways. Eastern Bengal Rail- 
way Company.—'The construction and working of a line of railwa 
from Calcutta to Kooshtee on the Ganges, with extensions to Seraj- 
gunge and Dacca; total distance, about 220 miles. Calcutta and 
South-Eastern Railway.—The construction and working of a line of 
railway from Calcutta to the port of Mutlah; total distance, 29 
miles. Great Southern of India Railway.—The construction and 
working of a railway from Negapatam to Trichino ly, with 
branches to Salem and Tuticorin ; total distance, 300 odin P 








RAILWAYS THROUGH THE METROPOLIS. 


Ir has been often wisely and correctly remarked, that “ it takes a 
long time to make the British public know what is good for itself,” 
which inaptitude, though it may occasionally operate negatively to 
save the said public from taking a false step, as often lets slip an 
opportunity which either never again occurs, or can only be re- 
covered, sometimes wholly and sometimes only partially, by a very 
largely increased outlay. These truths have seldom received so 
obvious an exemplification as the history of the various railways 
projected through London affords. But though at present we have 
not time or space to review this, yet we should fail in our duty as 
public journalists did we omit to beg the earnest attention of our 
readers to the important contest which is at present going on in one 
of the committee-rooms of the House of Commons with regard to a 
proposed extension of the London, Chatham, and Dover Railway 
from Beckenham to join the Metropolitan Railway near the bottom 
of Holborn-hill, with a terminal station on the site of the old Fleet 

rison in Farringdon-street, and a branch from Herne-hill to 
3attersea-fields—a contest which has already continued for four 
weeks, the duration of which it is impossible to estimate, and which 
will probably be resumed before a committee of the House of Lords. 

Even in 1833, when rival companies began to compete for the 
profits expected to be derived from powers to appropriate a carrying 
out and establishment along the leading streams of tratflic, of the 
advantages of which the performances of the Rocket engine and the 
opening of the Liverpool and Manchester mage 5 had but ag 
promised to be a dim foreshadow, the possibility, the impossibility, 
the benefits, the nuisances, and the cost of intramural lines and 
stations naturally began to be gaaey and even anxiously can- 
vassed, though it was as generally conceded that the “iron-horse” 
was too intractable an animal to allow himself to be turned either 
out of or into “ the yards” at Charing-cross, Fetter-lane, Fleet-street, 
Holborn, the Old Bailey, St. Martin’s-le-Grand, Lad-lane, Grace- 
church-street, and Aldgate, or to “ call at” the Regent-circus, the 
Glo’ster, the Green Man and Still, the Angel, the Bricklayers’ Arms, 
the Elephant and Castle, or the Horns. Nor did even those whose 
intelligence and perspicacit bled them to foresee its speedy 
domestication dare to rouse the indignation of the million who 
would then have been “frighted from their propriety” by an 
attempt to lead among the time-honoured streets of. this venerable 
city those wonders which had already inspired a timid awe by the 
death of a Huskisson; except the late Lieut. George Walters, R.N., 
who, in conjunction with the late Colonel Landmann, R.E. and C.E., 
cradled the babyhood of the South-Eastern and Brighton systems by 
the completion of the Greenwich Railway. 

This success, however, and the supposed great saving of time 
trouble, and expense which would accrue, emboldened others, and 
the Blackwall line was made ; but more were delayed for a time by 
the absolute decision against them of a Government commission, of 
whom the late General Pasley was a prominent member, Never- 
theless, ten years work great changes, and this was got over by the 
South-Western Company, who extended their line to the Waterloo- 
road; since which London has been completely girdled by the 
North London and Crystal Palace Railways, and now at last the 
Metropolitan, which, like Rip Van Winkle, has been hybernating 
for nearly seven years, has led in ing operations. 
The Victoria Station and Pimlico, the West London Extension, and 
the South-Eastern and Brighton Extension to Charing Cross, have 
all got their Acts, and are approaching more or less rapidly to com- 
pletion. Here is a list of urban and suburban lines which, by the 
time they are all finished, will represent an expenditure of some- 
thing like seven millions of money, and yet let any one take a map 
of London, on which they are all laid down, and examine it care- 
fully, and then, if he can, dispute with us the position we assumed 
at the commencement of this article, and prove that more, very 
much more, beneticial results could not have been obtained for 
two-thirds of the amount had a well-digested and uniform plan 
been decided on in the first instance. t us also endeavour, as 
wise men, to learn from the experience of others, and deduce all the 
useful information we can from the past to guide the operations of 
the present and the future. In the first place, from the comprehen- 
sive diffusion of the old coaching and carriers’ yards, let us learn 
that terminal stations ought neither to be too far apart nor yet too 
much centralised ; therefore, if we wish to diminish the overcrowd- 
ing of our public thoroughfares, we must, as far as possible, use the 
London Bridge, Waterloo, Victoria, Hungerford-market, Holborn 
Bridge, Fenchurch-street, and Shoreditch Stations, and all the 
stations on the Metropolitan, North London, West London Exten- 
sion, and other lines, for goods as well as passengers, and let each 
station receive for all the trunk lines, and every other station, 
which could be accomplished with very little station extension a4 
merely having a covered siding with a few labelled vans, into whic 
all goods could be placed at once, cach van being sent off with a 
passenger train as soon as filled, to have the goods re-sorted, at the 
outer stations, by which less than half the present establishments of 
horses, carts, and wagons could do all the work. In the second 
place, let us examine closely what connections can be Samy 
made between the lines which, being now legalised, are wholly un- 
alterable, or nearly so, and let us not permit the stupid bickerings 
of vain-glorious boards of direction to create or foster supertiuous 
expenditure of capital, which might be more advantageously em- 
ployed in more legitimate improvements. But before doing this let 
us consider the London, Chatham, and Dover extensions, their 
partial rival the South London Railway, and the opposition of the 
South-Eastern and Brighton Companies, that we may have the 
whole of the circumstances before us in forming our conclusions, 

As we may safely except the engineering evidence given to prove 
the mechanical possibility of making the line, which no one can 
for a moment doubt, and also an unlimited amount of abuse of the 
South-Eastern Company, which the latter returns in kind, the only 
points of public importance really elicited before the committee have 
been that a very important amount of time could be saved to the 
Post Office in the transmission of the mails; a similar amount of 
time and trouble in the conveyance of troops and ammunition, 
which, in case of war, might be of paramount importance ; a certain 

uantity of fruit and other vegetables brought to Farringdon 
Market, some cattle and sheep taken through by rail instead of on 
foot ; and a very limited number of passengers saved the trouble of 
“cabbing” a short distance; with a probable excursion trafic to 
the Crystal Palace, and a local passenger traffic between the West and 
South of London and the City. These, of course, we must grant are 














all points of very great importance, and would, collectively, be 





340 





May 25, 1860, 











THE ENGINEER. 











worth spending £1,650,000 upon, did it not happen to be portoety 
practicable to accomplish the whole of these objects at least as well 
if not better, for less than the £650,000, without the million, as we 
will presently show. 

The South London Railway commences by a junction with the 
Windsor line of the South-Western Company, on the west side of 
Falcon-lane, and after traversing Battersea-fields and connecting 
itself at Long Hedge-farm with the West London extension, the 
Crystal Palace and the old South-Western lines, strikes across 
through Clapham, Brixton, Loughborough Park, Denmark-hill, and 
Peckham, to the Commercial Docks, at Rotherhithe, throwing out 
connections to the whole of the South Eastern and Brighton systems 
as it passes under them. It is also intended to make this like the 
West London a double gauge line, so as to give both the South- 
Western and Great Western systems access to the Grand Surrey 
Caual Docks and the Commercial Docks, and the estimated cost is 
but little over £40,000 per mile. Now, the importance to the public 
generally of such a line as this cannot be over estimated, indeed can 
scarcely be duly appreciated. In order to prove the value of their 
Victoria Station and Farringdon-street branches, worked together 
for town traffic, the London, Chatham, and Dover Company’s 
witnesses told the committee that the North London Railway is at 
the present moment carrying nearly 7,000,000 of passengers per 
annum, and consequently paying a dividend of from £5 to £6 per 
cent. on a capital of £150,000 per mile. Here they should have “let 
well alone,” but intending to do “ better than well,” by strengthening 
strong evidence, they showed that this passenger traffic has been 
gratuitous, the £150,000 per mile having been expended for the sole 
— of connecting the North-Western, Great Northern, and 

tastern Counties systems with the docks, the goods traffic from 
which it is obligatory to carry by night in order to accommodate 
the unanticipated passenger trailic. Now this obviously is “a knife 
which cuts two ways,” inasmuch that it proves that it was worth 
while to expend £150,000 per mile, to the extent of £1,300,000 for 
the mere purpose of giving dock accommodation to the narrow 
gauge systems on the north side of the Thames, and therefore that 
dock accommodation must be “dirt cheap” to the no less important 
broad gauge and South-Western systems at £40,000 per mile on no 
g" eater distance, independently of the very important fact that the 
ocal passenger tratlic would absolutely be better accommodated by 
this line than by the London, Chatham, and Dover branches. It 
must also be remembered that the Grand Surrey Canal Dock 
Company are now obtaining powers very largely to increase their 
dock accommodation, and that both they and the Commercial Dock 
Company are quite prepared to fullil, as rapidly as possible, any re- 
quirements that may be made of them, although the London, 
Chatham, and Dover Company appear to think themselves uncalled 
upon to seek from this prolitic source dividends on their £100,000 
per mile, under a fallacious hope of getting longer tonnages by 
working their river traflic from Qlueensborough ! 

The opposition of the South-Eastern Company is directed, of 
course, to a justification of the course which they have been pursuing 
towards the London, Chatham, and Dover, during the last seven 
years to rebutting the charges of factiousness and unfairness brought 
against them, proving that no necessity exists for the formation of 
the new line, and especially that no public advantage will be per- 
manently gained by t, whilst a serious deterioration in the value of 
the share stock of the old company, must be an immediate andjinevitable 
consequence, In so far as the recriminatory evidence goes, an im- 
partial person cannot think either company perfectly immaculate, and 
although the probability of a heavy through traffic may be dis- 
proven, yet that only gets rid of one of the points which we have 
enumerated above. That after a heavy and ruinous competition 
the two companies will coalesce, or come to an understanding, all 
experience establishes, and therefore cheapness of fares can only be 
temporary, which may, however, cause more or less depreciation in 
the property of all the shareholders, which represents a capital of 
about £13,000,000 for the old company, and £4,000,000 for the new 
one, making a total of no less an amount than £17,000,000 of money 
dependent at the present moment on the fiat of the tive Members of 
Parliament who comprise the committee sitting on group No. 2, and 
who it is to be hoped will deal tenderly and cautiously with it. 
Parliament has never yet sanctioned both of two new competing 
lines, and there can be no reason why an old line and a new one 
should be ditlerently dealt with. The Brighton Company are only 
now showing their cards, but there can be no doubt that a new line 
to the Crystal Palace must be their principal dread; the more so, 
perhaps, that the amount of accommodation on gala days is highly 
discreditable. 

Having thus got our principal data, and a map of London showing 
the routes and termini of the existing, the authorised, and the pro- 
jected lines before us, our tirst business is to see how best, both for 
yublic and private interests, to accommodate the Post Office, the 

Var Office, the fruit, potatoe, meat and cattle salesmen, and the 
passenger traflic generally. For these purposes let us commence at 
the City Terminus of the Metropolitan Railway, and follow the 
proposed new line southwards. By doing this we come to the line of 
the London Bridge and Charing Cross Extension immediately after 
crossing the Thames at Blackfriars. Here, then, at once is all we 
require, viz., a branch out of this latter line, without going further 
south, incurring heavier outlay, and injuring or destroying vested 
interests ; a branch which would do more than the London, Chatham 
and Dover Company would ever accomplish. 

The next point is to give dock accommodation to the Great 
Western and South-Western systems by authorising the construction 
of the South-London Railway. The third point will be (if it be 
deemed desirable)§to pass so much of the London, Chatham, and 
Dover extension, as will carry that line on from Beckenham to a 
junction with the South London line at Brixton, by which means 
they would have a better express line from the West End than the 
mislaid-out Crystal Palace line, which is notoriously a disgrace to 
its original promoters, by whom it has been sold to the Brighton 
Company, who now hold it. A comparatively short extension in 
some future session of Parliament would connect Farringdon-street 
with the Eastern Counties line at Shoreditch, and be very useful ; 
but this and other similar short-cuts we must leave to a future 
opportunity. 

All that we have suggested above in regard to new lines may be 
granted by the present committee, because, were the northern portion 
of “ Railway No. 2” granted to the London, Chatham. and Dover 


_ Company, power could be given them at the same time to dispose 


entirely of that portion, either to the Metropolitan Company, or the 
London Bridge and Charing Cross Company, or any other company 
by whom it could be made; or to associate any other companies with 
themselves in making it. 

These details, however, we need not give here, as, should the com- 
mittee take a similar view of their duties to our own, it will be quite 
possible for them to find those who are well qualitied to inform and 
advise them. 

What we have said with regard to receiving all but the very 
heaviest goods at all the passenger stations can be, of course, carried 
out at any time by the directors of the different companies, and we 
hope will be so, without the intervention of Parliament. 

f it be objected that these railway companies are not “the 
British public,” with observations on whom we commenced this 
article, we can only say that if the British Parliament, by whom 
these powers are granted for the general benetit of all, and the 
holders of £17,000,000 of capital as public carriers, be not treated as 
an important section of the British public, we do not know who are ; 
and we beg further to observe that the Metropolitan, the London 
Bridge and Charing Cross, the South-Western, the Great Western, 
and the Brighton companies have all been included in these remarks. 
—Luilding News. 





Wituiam 3 Farrparrn, Ese., LL.D., F.R.S.—Lord Brougham, 
on his installation, last week, as Chancellor of Edinburgh 
University, conferred the degree of Doctor of Laws upon William 
Faicbairn, Esq., F.R.S., of Manchester. 





FATAL BOILER EXPLOSION AT ASHTON- 
UNDER-LYNE. 


On the morning of Friday last a serious boiler explosion occurred 
at Ashton-under-Lyne on the premises occupied by Mr. Benjamin 
Swier, clog-iron and cut-nail manufacturer. The premises consist 
of a block of buildings lying between, and abutting upon, Delamere- 
street North and Water-street, and the neighbourhood in which 
they are situated is very thickly inhabited and — built upon. 
In one part of the building Mr. Swier carried on his business, and 
another part was occupied by himself and his family as a dwelling- 
house. ‘Ihe explosion took place shortly after half-past eleven 
o’clock, and at the time there were about fifteen persons engaged in 
the business portion of the premises. The whole of Mr. Swier’s 
workshops were blown down, with the single exception of a room 
used for the storage of clog-irons in a perfected state. Portions of 
the machinery were carried in all directions. A “ punching machine, 

and a block of stone not less than a ton in weight, were swept across 





Water-street, knocking down a brick wall which formed the back | 


portion of a lodging-house, and seriously injuring a young man 
named John Fielding, who happened to be in the court-yard at the 
time. ‘The only death which has yet occurred is that of a lad named 
Richard Wood, aged about ten years, who was in the employment 
of Mr. ‘Swier, and who was taken out dead after more than an 
hour’s search. His skull was fractured, and death is believed to 
have been instantaneous. John Henry Wood, a younger brother of 
Richard, was found seriously scalded and wounded about the head ; 
his injuries were so severe that scarcely any hope was entertained 
that he would survive long. Isaac Miller, aged 18, an apprentice, 
had his legs broken and his back badly scalded. A portion of the 
building was occupied by Nathan and William Sidebottom, 
brothers, machinists, who worked by power derived from Mr. 
Swier’s engines. Both the Sidebottoms were at work when the 
explosion happened, and both received injuries, which were con- 
sidered serious though not dangerous. 

On Monday, Mr. W. S. Rutter, coroner, held an inquiry into the 
circumstances attending the death of Richard Wood. The coroner 
briefly pointed out to the jury that the important question was 
whether the explosion was the result of pure accident, or whether 
any carelessness or negligence was to be attributed to any person ; 
for in the latter case the culpable person would be criminally liable 
for his neglect. 

Evidence as to the finding of the body of the deceased was given ; 
and Mr. F. Cooke, surgeon, said that the immediate cause of death 
was fracture of the skull. 

William Jackson said that he was in the service of Swier, as an 
apprentice, and had served about five years. When in the smithy, 
on Friday morning, he heard a noise proceeding from the boiler. 
He went to Swier, who was in the nail-place, and told lim that he 
thought the boiler had given way, and asked him if he should blow 
oft the steam. Swier and witness went to the fire-hole, and witness 
saw water running out near where the water was usually let out. 
In reply to witness's question as to whether he should let off the 
steam, Swier said, “ Let the water work down first.” Swier then 
went away, and witness, seeing the boiler begin to rise and disturb the 
brickwork, took hold of young senjamin Swier, alad fourteen or fifteen 
years old, who was in the tire-hole, and ran with him from the danger. 
They had not got more than eight or nine yards when the explosion 
took place. ‘They escaped uninjured. The engine had only been worked 
for a few minutes that morning in consequence of the boiler having 
been repaired by Mr. Swier, who put a plug half an inch in diameter 
to stop a hole. The boiler was first put up in 1856, at the time of 
the Ashton “ wakes.” It was not then a new boiler. Swier anda 
young man, named Daniel Lees, repaired the boiler about six months 
ago, by putting in a new plate. Young Benjamin Swier has 
attended to the engine as driver for the last six months. By Mr. 
Buckley : It might have been three months ago that the new plate 
was put in, : 

James Fidler, manager to Messrs. Fernihough and Sons, boiler 
makers, Dukinfield, proved the sale of the boiler to Mr. Swier. The 
boiler was brought to their place to be repaired in October, 1854. Swier 








selected asecond-hand flue, about 2 ft. 9 in. in diameter ; the boileritself 


was 5 ft. 6 in. in diameter. The boiler remained at the works from 1854 
to August, 1856, when a fire-frame and bars were put in, and it was 
fetched away by Swier himself. From 1854 to 1856 it had lain on 
a coal-pit bank; but when taken away witness considered it fully 
capable of being worked at 40 Ib. pressure. The second-hand casing 
or outer shell was ,%; in. thick, and the flue j in. thick. Looking at 
it now he found it very much corroded. It seemed to have rested 
longitudinally on a wall about 14 in. wide; and the corrosion was 
caused by the damp there accumulated. In some places it was worn 
to the thinness of a sixpence and was not at all tit to be worked at 
any pressure. Where boilers are worked at high pressure, it was 
necessary that they should be inspected at least every three months. 
In the case of a sudden escape of water from a boiler, he should 
not recommend the steam to be let off; that would create a disturb- 
ing cause which would tend to cause an explosion ; he should re- 
commend the fire being withdrawn, and all the people about the 
place being sent beyond the reach of danger. On Friday, Swier 
told him that he had put in a new plate, 2 ft. long and 12 in, or 14 in, 
wide, about tive weeks ago. He could not have done that without 
removing bricks, and that would have discovered the corrosion. 

Mr. W. H. Harman, C.E., chief inspector to the Association for 
the Prevention of Boiler Explosions, detailed the result of his exa- 
mination of the fragments of the boiler in question. The boiler was 
known as a single flue cylindrical boiler, having the fire in the tube. 
It was 20 ft. long, and about 5 ft. 6 in. in diameter, the flue being 
2 ft. 9 in. in diameter; the shell plates in places were now fully yin. 
and he had no doubt were originally j in. ; the flue plates were § in. 
The boiler had five gusset stays at each end; and had been provided 
with a glass water-gauge, a steam-gauge, and an enclosed safety- 
valve. The boiler had evidently sutlered from corrosion from con- 
stant saturation. It was almost impossible to say from what source 
the moisture causing the corrosion came; it might have been from 
leakage above or from evaporation below. The boiler had suffered 


altogether from corrosion, but chietly at the bottom, at the junction | 


with the wall on which it had rested. There was a ‘“ patched” 
place from the second plate at the back, and where the wall came in 
contact with the boiler; it was bolted on by eight small bolts about 
} in. in diameter; they were 6 in. asunder on an average. ‘There 
was also a circular patch, a “ washer” he should call it, tixed with 
a single bolt and nut. Near the larger plate was a rivet entirely 
out. ‘he rivet head next to it was quite corroded off. The corrosion 
had gone on to such an extent that the plates for some 8 ft. or 
10 ft. in length were worn to the thinness of a sixpence. ‘That was 
the cause of the explosion. The patch plate he had spoken of was 
placed there to cover a visible rupture. Leakage from this rupture 
would cause a noise such as was described by the witness Jackson. 
The patch had been very clumsily done, evidently by some one who 
knew nothing of what he was about. Under their association there 
were quarterly inspections, and a thorough examination internally 
and externally every twelve mouths. It was certainly not fit that 
a boiler should be worked four years without inspection. Swier was 
not a member of the association. A boy fourteen or fifteen years of 
age was certainly not fit to have the care of an engine. The steam- 
gauge was one of a class that he had never met with before in the 
course of thirty years’ practice, and a most improper instrument to 
apply to such a purpose. 

Thomas Brown, inspector of police, stated that reports had 
reached him as to the state of the boiler, and he had some con- 
versation with Mr. Swier about twelve months ago. Witness said, 


“Your neighbours complain that your boiler is not safe.” He said, 
“My neighbours and you should mind your own business.” 

The coroner having briefly addressed the jury, the latter, after 
having retired for about a quarter of an hour, intimated through 
their foreman, Mr. Mellor, that they had unanimously agreed to 
return a verdict of manslaughter against Benjamin Swier, and that 
they were also unanimous in recommending that in every case 


| 
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where high-pressure steam was used there should be periodical 
inspections, at least every twelve months. 

‘he prisoner was committed for trial at the assizes; but under an 
act of Parliament passed last session, conferring that power upon 
the coroner, he was admitted to bail. 








THE EFFECTS OF GAS LEAKAGE ON STREET 
EARTH 


Mr. Tuomas Svencer, F.C.S., &c., has furnished an able and 
carefully reasoned report to the New River Company on the 
corrosion of iron mains, and the effect of gas leakage on the metro- 
politan street earth. The following conclusions are arrived at after 
a careful collection of experiments and observations :— 

First :—A. Cast-iron piping, laid in the earth which constitutes 
the natural soil of the metropcelis, and receiving moisture derived 
from rain only, is calculated to maintain itself in practical efficiency 
for at least a century. B. Though the surface of cast-iron, in these 
circumstances, soon acquires a primary coating of oxide, a much 
longer period is required to form an additional one, of equal thick- 
ness, and a greatly increasing period to form a third; each incre- 
ment of oxide acting as a partial barrier to the formation of 
another, until eventually a hard protecting incrustation is formed, 
which adheres to the pipe, and practically prevents the passage of 
moisture to the surface of the metal, thereby greatly preserving it 
from farther corrosion. C. From this it will be obvious that 
improved paving and drainage conduces to extend the duration of 
street piping, each having the effect of preventing the passage and 
lodgment of moisture beneath the surface. 

Second :—A. Cast-iron, if laid in earth liable to be moistened with 
impure water from street gutters, corrodes sooner than if laid in 
earth subject to moisture from rain alone—the degree of corrosion 
depending on the character of the impurity. £. In small and ill- 
drained streets, where the population is dense, and where fouled 
water is frequently discharged on the surface, corrosion is liable to 
proceed with more activity in such districts than in those of a better 
class, where the streets are usually dry except in wet weather. C. 
It is, therefore, evident that the degree of corrosion will vary 
with the character of the locality; and, therefore, in well-drained 
streets cast-iron ought to continue in a better state of preservation 
than if laid in similar earth, even in a country road. 

Third :—A. Cast-iron, laid on a clay bottom, corrodes more rapidly 
than if laid in loose earth ; because the water percolating from above, 
or derived from leakage, is arrested by the clay, and consequently 
lodges round a section of the pipe. As the London clay contains 
gypsum, which is taken into solution by the water, corrosion, under 
these circumstances, is additionally active where the two metals, iron 
and lead, are present. 3B. Under the same circumstances, the 
corrosion is greatest at the joints, a galvanic action being there set 
up between the lead and the iron, the one acting as the positive, the 
other as the negative element; while the water, or even moisture 
with gypsum in solution, becomes a good conducting medium. This 
action has the effect of converting the lower portion of the socket of 
the pipe into a species of plumbago. Cinders, where in contact with 
piping, exercise a similar etiect, they acting as the negative element 
whenever they happen to be in the pte and in contact with the iron. 

‘Thus isolated parts of mains are often found “ honeycombed,” 
from contact with clusters of cinders in a clay bottom, though the 
cause is generally set down to some local defect of the metal itself. 
Pipeage laid in London earth, however, is not so much liable to 
damage from this cause as in manufacturing districts. C. Corrosive 
action of this character, when once set up, is calculated to propa- 
gate itself; for, should the original cause be removed, those parts 
of the iron left in the state of plumbago act as the negative element 
to the surrounding metal. 

Fourth:—A, None of the preceding causes are nearly so destruc- 
tive to cast-iron as that state of the earth arising from gas leakage. 
For example, its continuance renders all the surrounding moisture 
highly alkaline, and thereby converts it into the best possible con- 
ducting medium for promoting the galvanic action that inevitably 
ensues between the lead and the iron at the joints. Under these 
circumstances, corrosion takes place with greater rapidity than 
where the moisture contains only earthy matters in solution. B. Gas 
leakage, as already shown, has the additional etfect of preventin 
the permanent formation of a protecting incrustation of norm 
oxide on the body of the pipe, and consequently its metal is left 
open to continued attack from the same cause. 

Fifth :—<A. Where pipeage is laid in a clean earth, some varnishes 
afford a better protection against corrosion than others; though 
looking at the exterior of the mains alone varnishes are mere 
palliatives; and I would rather trust to the protection afforded by a 
firm incrustation of natural oxide than to any varnish I know of. 
B. On the other hand, where the water conveyed is almost entirely 
free from lime salts in solution, and where organic matter predomi- 
nates, some varnishes, properly applied, afford a very beneticial 
protection against interior corrosion. The quality of the New Rive 
water, however, renders such a protection unnecessary. C.—No 
varnish known to me affords even a temporary protection to cast-iron, 
if laid in moist earth that is subject to permanent gas leakage. 


Guns.—The tremendous recoil of the Armstrong guns will, it is 
said, prove a great obstacle in the way of arming small gunboats 
with that weapon, and though the greased wad employed to cleanse 
the gun eases the recoil to some extent, an improved form of carriage 
will be necessary to obvate the difficulty. Captain Norton, the in- 
ventor of the liquid fire-shell and other missiles, claims to have 
effected improvements in the balls fired from the ordinary “ Brown 
Bess” musket, whereby the range and accuracy of that weapon 
are made nearly equal to the attainments of the Entield Rifle. Ex- 
periments have been made at Chatham, and out of twenty balls 
fred from a distance of 200 yards, not one missed the target; while 
upon the distance being increased to 250 yards, only one or two 
shots failed to strike. i 

THAMES GRAVING-DocK.—The report of the directors of the 
Thames Graving-dock Company states that the works have been 
completed as at rst contemplated,—namely, the hydraulic lift and 
six pontoons,—at a cost very little exceeding the sum estimated, 
and have been completely successful. In the summer of last year 
the company commenced operations, and temporarily leased one slip 
and the pontoons to a shipbuilding tirm. An agreement for the 
mechanical working of the docks has been entered into with the 
Victoria Dock lessees, on the terms of paying them a per-centage on 
the net protits arising from the lift and rent of pontoons. The total 
number of vessels docked up to the present time was 124, and their 
tonnage amounted to 66,760. The receipts for the month of April 
and the two first weeks in May were £523. The revenue account 
exhibited a credit balance of £1,308, which would be absorbed by 
the company’s debenture debt. The capital account showed that 
£147,293 had been expended, though only £123,6UU bad been raised 
by shares and debentures. The «directors were firmly convinced that 
the business of the company might be greatly developed by the 
construction of larger pontoons, capable of lifting vessels of the 
heaviest burden, and they had taken steps for the immediate con- 
struction of one such pontoon. ‘he chairman, in moving the 
adoption of the report, said that in consequence of unexpected 
expenses, and hostility on the part of other dock companies, the 
directors were not in a position to declare a dividend. They had 
entered into an agreement with the Victoria Dock Company for the 
working of the graving-dock. The Victoria Company would have 
2U per cent. of the net protits realised from the lift and rent of 
pontoons. He considered that the agreement would prove benencial 
to the shareholders, and he had not the sligh.est doubt that the 
undertaking would eventually prosper. Several shareholders 
appeared dissatisfied with the terms of the agreement, but after 
some discussion the report was adopted, and the retiring directors 
were re-elected. A vote of thanks to the chairman closed the 
roceedings. 
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SCOTTISH MATTERS. 


Mr. AnpreEw, of Greenock, claims to have invented a new kind of 
rotatory engine, the claims of which he thus describes :—This is a 
new, distinct, and original apparatus for obtaining motive pewer from 
steam or other fluids, and has no relation whatever to any form of 
rotatory engine that has as yet been produced. A great many 
rotatory engines have been tried, and an enormous amount of money 
has been expended, but in every instance the result has been the 
same—complete failure.” Undeterred by these failures, Mr. Andrew 
persevered; and, feeling assured that nothing could be designed so 
simple, so powerful, and which would work with so little friction as 
Watt's cylinder and piston arrangement, he saw that his end would 
be attained could he devise some simple method of converting its 
rectilinear into rotatory motion. This he believes he has achieved 
by causing the cylinder to revolve upon trunnions, placed opposite 
each other, on the body of the cylinder. The result, says the 
Glasgow Mercantile Advertiser, is an engine more powerful, in pro- 
portion to its size, than any yet invented. This will be evident 
when it is considered that this form of engine dispenses with 
the fly-wheels, walking-beams, connecting-rods, cranks, parallel 
motions, slide-valves, wypers, eccentrics, and all the other compli- 
cated arrangements of Watt’s engines, whether it be horizontal, 
perpendicular, or any other form. Now, when it is reflected 
that in all these arrangements the only parts essential to the pro- 
duction of power are the cylinder and the piston-rod, it will be clear 
to all that a great amount of power must be saved by any engine 
which does not require these cumbrous adjuncts, as this engine. 
The other advantages possessed by this engine over those in use at 
present consist in its weight, cost of production, and great speed. Its 
weight is only about half that of Watt's, while the cost is still less 
in proportion, and it can be made to run at any speed, from 50 to 
1,000 revolutions per minute, which, in arrangements where a high 
speed is necessary, obviates the necessity of the wheels, pulleys, 
belts, and other devices at present employed to increase the speed 
communicated by the engine now in use. To these may be added, 
that it occupies very little space, and, from the working strain being 
wholly confined within itself, it requires but a very slight foundation 
or seat. 


Several points of interest may be mentioned in connection with 
steam shipbuilding on the Ciyde. The Giraffe, a steamer expected 
to attain a high rate of speed, has been launched from the yard of 
Messrs. J. and G. TI , Clydebank, Govan, in the presence of 
a select party of ladies and gentlemen. Soon after the launch the 
steamer was towed up to the Broomielaw to receive her machinery, 
which, we believe, is all ready. The dimensions of this beautiful 
steamer are as follow:—Length over all, 280 ft.; breadth of 
beam, 26 ft.; depth moulded, 13 ft. 9 in.; burthen, 800 tons. She 
will be propelled by a pair of oscillating engines of 300-horse 
power collective, with feathering paddles, and will be supplied 
with six tubular round boilers, The Giraffe will be ready 
for sea in a few weeks, and is intended to give the traders between 
Glasgow and Belfast, with the aid of the rail, the privilege of goin 
and returning from either city (allowing a short time for el so. | 
in one day. The speed the steamer is expected to attain is twenty 
miles an hour; and she will accommodate with ease about 200 
cabin and 600 steerage passengers. She is the third vessel launched 
from Messrs. Thomson’s yard within the last four months, for the 
Messrs. Burns, of Glasgow, and Messrs. Mac Iver, of Liverpool. Messrs. 
Caird and Co., of Greenock, have launched two tug steamers, named 
respectively the San Joaquim, and the San Enrique. They are 
80 ft. in length, 16 ft. beam, and 8 ft. deep, and are to be propelled 
by a pair of diagonal engines of 60-horse power collectively. They are 
destined for Cadiz. Messrs. W. Denny and Brothers, of Dumbarton, 
have contracted with Messrs. J. and A. Allan, of Glasgow, managing 
owners of the Montreal Ocean Steam Navigation Company, to build 
two new screw steamers, each of 2,500 tons total register, and 
400-horse power. ‘These vessels are intended for the Liverpool and 
Canadian trade, will be the largest and most powerful of the 
line, and the seventh and the eighth furnished to the company by 
the same builders. 


It is announced that a new field of mineral has lately been opened 
up at Burnbrae, on the estate of Sir William Baillie, Bart., and 
little more than a mile to the south-east of the celebrated Torbane- 
hill coal-field. The available strata are, a seam of parrot or gas- 
coal, two seams of coal of excellent quality for household or steam 
purposes, and a seam of first-class ironstone. This parrot coal is 
very much inferior to the Boghead or Torbanehill, but analysis, and 
the experience of one of the largest gas companies in Scotland, show 
that it is scarcely less valuable than the Lesmahagow. One mile of 
rails would place this new coal-field in connection with all the rail- 
ways of Britain. 


The Bathgate chemical works appropriated to the manufacture 
from the Boghead coal of burning and lubricating oils, para#in 
candles, &<, and employing about 150 men, are about to be greatly 
extendc:!. Mr. Meldrum, the managing partner of the firm of 
Messrs. U. W. Binney and Co., has acquired from the estate of 
Boghead five additional acres of land for the erection of the neces- 
sary buildings, and will shortly be able to give constant employment 
to about 300 men. 


Last week's shipments of pig-iron from Scottish ports were—as 
will be seen from the annexed return—on a liberal scale :— 











Foreign. Coastwise. Total. Same week 
last year. 

Ports. Tons Tons. Tons. ‘ons. 
Glasgow o SP ec 2,524 4,173 5,355 
Port-D indas ee 60 .. 212 ° 272 350 
Greenock .. ae ee None. « 330 
Port-Glasgow None _ 
Bowling _ 395 395 220 
Ardrossan. . 250 4,202 4,452 3,794 
roo: — 490 49) .. 93 
Ayr.. 245 870 1,115 .. 510 
Irvine ° No return. oe 198 
Grangemouth 1,040 195 oo 1,235 .. 1,150 
Leith ee 300 140 oe 440... 959 
Burntisland No return. .. - 
Alloa (south) No return. .. _- 
Alloa(north) - 75 . 200 456 
Bo'ness... ee 553 .. 275 828 287 
Morrisonshaven .. No return. 4k 
Total 4,222 9,378 13,690 13,755 


_ Buast Furxaces.—An octogenarian, who has spent nearly all his 
life in the iron business, reco Is the following general dimen- 
sions for a blast furnace:—For internal dimensions, I would make 
the hearth 5 ft. diameter, and 5 ft. high; the boshes, 2 ft. high, and 
enlarged from 5 ft. to 8 ft. in diameter; the body, a cylinder, 8 ft. 
diameter and 30 ft. high; a shoulder, 1} ft. high, and drawn in from 
8 ft. to 6 ft. diameter; throat, 8 ft. high, and 6 ft. diameter. The 
content will be some 3,000 cubic ft., and contain about eighty-five 
——_ The flues for the gases to pass off by to be placed in the 
shoulder below the throat. The beight is 46} ft., but that within 
which active operations only will be in progress, is 38} ft., which 
may be thought a lowfurnace. I am not an advocate for high ones, 
but rather the contrary, and never knew a furnace to be complained 
of as being too low. Very many years ago I knew a stack 60 ft. 
high, which never worked well; the proprietor cut off 10 ft. and the 
result was satisfactory. To promote beneficially the process of re- 
duction, and to order conveniently the charging of the furnace, the 
funnel top under the foregoing arr ts Sod di i with, 
a close fence of iron plates 6 ft. or 7 ft. in height should be carried 
round the outer edge of the gallery to keep off the wind. The top 
of the furnace being thus well protected, the charging will be carried 
on comfortably by the workmen, for there will be no flame or heat 
to incommode them. A man with a rake should stand opposite to 
the charger, to spread as equally as may be each charge, so that the 
mixture b * the materials may be rendered tolerably perfect.— 
isan. 











TRAFFIC RETURNS. 








Week This Same Mileage. 
ending Week. 1859. 1860. 1859. 
Belfast and Ballymena .. .. +» Mey 19 1,347 1,196 65 65 
Birkenhead, Lancashire, & Cheshire ,, 20 2,709 2,709 33 33 
Bristol and Exeter .. .. «- «+ 5, 18 _ 6485 125 118 
Caledonian -  <— -— — 13,784 1983 1983 
Cornwall ee 0s se ce et ee gl Owe 1,200 600 88 
— .~ Bandon... «+ « oe & 350 349 0=— 2 20 
Jor yi ? -_ -” ; 
ee 12 30 a 
Dublin and Belfast Junction .. .. ,, 20 1,480 1,327 63 63 
Dundee, Perth, and Aber. Junctio’ | 995 1,068 31 31 
Dundalk and Enniskillen.. .. .. ,, 20 1,589 1,654 122 122 
Dublin and Drogheda... _ .. «+ 4, 20 1.834 1,611 629 62 
Dublin & Wicklow & Dub. & Kingtn, ,, 19 = 1,066 1,897 40. 40. 
East Anglian se wep ce gp Be = 980 7 67 
Eastern Counties and East Union.. ,, 20 — 24.556 499 489 
Edinburgh & Glasgow & 8. Dunfer. ,, 13 6,206 5,923 142 142 
Edinburgh, Perth,and Dundee .. ,, 20 3,519 3,460 78 78 
Glasgow and South-Western .. .. ,, 19 8,259 7,641 183% 1839 
Great North of Scotland... .. » 12 1,700 2003 68 538 
Great Northern .. .. oc «os «+ 45 18 25,637 28,584 283 283 
Great Southern and Western... .. ,, 19 8,031 8,122 — 226 
Great Western eo ee ce oe yy 20 33,377 80,502 4654 465) 
Shrewsbury and Birmingham .. ,, 20 1,792 1,889 2 204 
Shrewsbury and Chester .. .. ,, 20 3,173 2,950 46 46 
Lancaster and Carlisle .. «2 «. 9) = _- _- _ -- 
Lancashire and Yorkshire + es 9, 20 36,357 31,310 895} 395} 
Llanelly Railway and Dockyard . » 19 643 5834 46; 
London and Blackwall .. .. .. ,, 20 1,640 1,520 5 53 
London, Brighton, and South Coast ,, 19 15,061 13,442 223§ 2024 
London and North-Western .. .. ,, 20 79,303 72,286 924 910 
London and South-Western .. » 20 18,128 16,809 2593 2704 
London, Tilbury and Southend » _— 1244 42 424 
Manchester, Sheffield, and Lincoln, ,, 20 11,677 11,200 173) 173) 
Manchester, 8. Junc., & Altringham ,, 2 _ 1,016 3 8 
Maryport and Carlisle .. . .. ,, 13 1,161 950 28 23 
Midland .. © 0s cc co co «eo op 9 90,678 85,888 Gl4h ld) 
Midland Great Western .. .. «. ,, 20 4,204 4,215 177 177 
Newcastle and Carlisle - = _ - 785 78) 
North British a ow ce oe £8 we Cee 
North-Eastern .. .. os w+ os » 19 33,234 34,709 TOL 764 
Newport, Abergavenny & Hereford ,, 20 1,461 1,388 60 50 
North Staffordshire Rail. and Canal ,, 13 3, 53% 5 233 233 
Oxford, Worcester, and Wolver. .. ,, 20 102 4 
St. Helen's C. and Railway oo gp (20 32 32 
Shrewsbury and Hereford » 19 61 él 
Scottish Central... .. .. .. «2 45, 20 50 50 
Scot. North-Eastern (late Aberdeen) ,, 12 115115 
South Devon .. ss «sc co ce 99 @ 72 574 
South Eastern .. .. «. of «of 4, 19 7 306 = 302 
South York and River Dun. oo gp 20 3 118-108 
South Wales... .. .. «2 oe of 5, 12 6,971 6,851 171} 1713 
Taff Vale a he “ek » 13 4,887 4,417 63 63 
xs os of « ° o = - 1,488 36 36 
Vale of Neath .. .. oo « «© » 200 — 1,831 25} 25} 
Waterford and Kilkenny... .. .. 4, 19 — 3713 3 
Waterford and Limerick .. .. .. 4, 19 1,071 1,523 77 77 
West Hartlepool H. and Railway... ,, 18 4,341 3,549 39 39 
Whitehaven and Furness... .. .. ,, 13 - 63635 35 
Whitehaven Junction 4, « «. 4 18 - 593 2 12 
COLONIAL AND FOREIGN 
Buffalo and Lake Huron.. .. .. May 4 943 $54 161 161 
Duten Demis .. -. co os oo @» BS Ba 2,881 109 109 
Eastern of France (late P. and§.).. ,, 5 45,664 49,800 1050 1003 
Grand Trunk of Canada .. .. .. Apr. 28 13,717 9,498 970 8380 
Great Luxembourg .. .. .. «. May 20 2,662 2,292 128 122 
Great Western of Canada.. .. .. 45 4 8,460 7,326 345 345 
Northern of France .. .. .. +. 5 5 4,008 41,332 602 600 
Orleans, Bordeaux and Branches... ,, 5 49,496 57,683 922 922 
Paris, Lyons and Mediterranean » 5 70,038 90,883 874 848 
Sambre and Meuse .. .. .. «- 4, 18 1,304 1,224 68 68 
Western and North-Western .. .. ,, 5 38,659 42,262 748 721 
West Flanders a 801 $45 «=75 75 


Demerara, fortnight ending .. .. 





Tut AusrraLiAn Maits.—A great change is about to take place 
in the Australian mail service. The directors of the Peninsular and 
Oriental Steam Company, finding, after thirteen months’ experience 
of their contract, that it entails a considerable loss, have definitively 
decided upon throwing it up, and have already intimated this decision 
to Government. 


New Docks ox tHe Apriatic.—The Eco di Fiume contains an 
interesting notice of the completion and satisfactory proof-trial of a 
dry dock at the Austrian war station of Pola, on the Adriatic,— 
constructed by an American engineer, John S. Gilbert, of New York. 
The Dry Docks at Pola are five in number, and each one is capable 
of receiving for repairs a screw line-of-battle ship of 120 guns. 
They have all been constructed on the plans and under the direction 
of Mr. Gilbert, as engineer and director, assisted by Nathaniel 8. 
Wing, also of New York, as master carpenter, and by Hamilton E, 
Towle, a young engineer of New Hampshire, U.8., of much ability. 
They have occupied three years in construction, and are believed to 
afford more extensive facilities for the repairs of war-ships than any 
system of dry docks at any of the other naval stations of Europe or of 
America They cover an area of 1,000 ft. in length by 271 ft. in 
width, exclusive of the Balance Dock, all constructed of the white 
Istrian marble. The first work of this kind, constructed under the 
direction of Mr. Gilbert, was the Granite Basin at the Pensacola 
Navy-yard, constructed by Gilbert and Secor under contract 
with the United States Navy Department. The most emi- 
nent engineers had surveyed the shore of the Bay of Pensa- 
cola, along the line of the Navy-yard there, with a view to the 
construction of a dry dock, but finding it to be of clear white sand, 
to the depth of more than 40 ft., the idea of forming a coffer-dam and 
exhausting the water for the purpose of constructing a dry dock was 
abandoned, and for forty years no engineer was found bold enough 
to undertake the work. Mr. Gilbert, by a very simple and 
economical method, made the sand at the bottom and sides of the 
excavation so water-tight as to entirely do away with the difficulties 
of the construction. Difficulties of a similar nature existed at the 
navy-yard at Pola. The rock which forms the eastern shore of the 
Adriatic is of jolcanic formation, and may be properly compared 
to an ordinary sponge. The cavities in the rock extend down to a 
level with the bottom, and connect with the sea, and the sea ebbs 
and flows through these cavities as far back as any excavations have 
been made along the shore. All attempts to excavate below the 
level of the surface of the sea have consequently failed, and after the 
expenditure of large sums of money the works were abandoned. | 
Mr. Gilbert, under the protection and auspices of his Imperial 
Highness the Archduke Ferdinand Maximilian, Grand-Admiral of 
the Navy, who is himself well acquainted with all that relates to the 
science of naval construction, adopted the bold idea of locating the 
dry dock works out in the bay, in a depth of water of 40 ft., and 
then filling up and making the land out to meet them, instead of 
attempting to excavate the spongy rock of the shore. The plan has 
proved to be entirely successful, and exceedingly economical, the 
whole five docks, though built of Istrian marble, including the 
balance-dock, described in the Eco di Fiume, which is constructed for 
the most partof American white oak and Georgia pine, having cost only 
about £200,000 sterling. Before commencing the works, Mr. Gilbert 
gave a guarantee in his contract of 50,000 dols. that the whole work 
should prove entirely successful in docking screw line-of-battle 
ships of 120 guns. Upon the proof-trial with the line-of-battle ship 
Kaiser,—length 240 ft., breadth of beam 60 ft., drawing 23 ft. 
English—she being a ship of only 91 guns, a sufficient number of 
guns and iron kentlage was added to make the weight upon the 
balance-dock to exceed 5,300 tons. The ship was lifted perpendicu- 
larly 26} ft, and until the bottom of her keel was 3} ft. above the 
surface of the sea—the dock drawing 10} ft. with this load upon it. 
To thoroughly test the strength of the works, the ship was allowed 
to remain on the balance-dock sixty hours. It is believed that this 
is by far the greatest weight that has ever been lifted perpendicularly 
in any country. 








THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

906. JoserH Kersuaw, Allerton, near Bradford, Yorkshire, “‘ Improvements 
in means or apparatus used in weaving ”— Petition recorded 11th April, 1860. 

912, CuARLES Newsotp, Nottingham, ‘ Improvements in machinery or ap- 
paratus for and the method of manufacturing vessels and other articles.” 

916. Tomas Trormay, Sheerness, Kent, and Apoupnus TROTMAN, 
Beresford-street, Walworth, Surrey, ** Improved apparatus to be used in 
cleaning windows.”— Petitions recorded 12th April, 1560. 

962. Joun Patrersox, Beverley, Yorkshire, “‘ Improvements in apparatus 
for churning, which apparatus is also applicable to the washing of clothes 
and other articles.”"—/etition recorded 17th April, 1860. 

990. Rictarp Roperts, Manchester, “ Improvements in punching ma- 
chines.” — Petition recorded 20th April, 1869, 

1074, JouN Sipesorrom, Broadbottom, near Mottram, Cheshire, “ Certain 
improvements in looms for weaving.” 

1076. —— Greex, Leods, Yorkshire, “‘ An improved cutting and sawiag 
machine. 

1078. Right Hon. Ricnarp, Lord Berwick, Attingham-hall, Shropshire, 
** Improvements in rifling fire-arms.” 

1052, Joun Granruam, Nicholas-lane, London, “ Improvements in apparatus 
for f eding furnaces with coals.” 

1084. Joun GrantuaM, Nicholas-lane, London, ‘‘ Improvements in slips for 
raising ships and vessels.”—/etitions recorded 28th April, 1860. 

1086. WILLIAM GossaeR, Widnes, L hire, ** Impr ts in obtaini 
products by means of distillation and condensation, or by one of cack 
means, from oily, fatty, resinous, and bituminous substances.” 

1088. Grores TomLInson Bovusrieiy, Loughborough Park, Brixton, Surrey, 
* Improvements in apparatus for working the valves of steam engines.”— 
A communication from Edward N. Dickerson, Park-row, New York, U S. 

1092. Joun LANSLEY, Brown Candover, Hants, “‘ Improvements in harrows.” 
— Petitions recorded 30th April, 1860. 

1094. ALrrep Urwarp, Gas Works, Brick-lane, St. Luke's, London, “ Im- 
provements in apparatus employed in boring and tapping gas and water 
mains, and in fitting service-pipes thereto.” 

1096. JAMes Tayor, Artillery-lane, Bishopsgate-street Without, London, 
‘** Improved apparatus for preventing a downward ¢éraught of air in chim- 
neys, and for causing the smoke to ascend, applicable also for the purposes 
of ventilation.” 

1098. Grorex Bower, Droylesden, Lancashire, “ Certain improvements in 
metallic pistons.” 

1100. ALrrep Vincent Newton, Chancery-lane, London, “ Improved ap- 
see er for lifting vessels out of water.”—A communication from Horace 

rving Crandall, New Bedford, Bristol, Massachusetts, U.8.—/etitions re- 
corded 1st May, 1860. 

1102, Joun Brows, Manchester, “ Improvements in the spouts or tubes of 
lubricating cans.” 

1104. WittiaM Epwarp Gener, Wellington-street, Strand, London, “ An 
improved apparatus for obtaining pneumatic power.”—A communication 
from Jean Baptiste Tisserant, St. Michel Meuse, France. 

1108, JAMES GARDNER, Eversholt-street, London, ‘‘ Improvements in metallic 
bedsteads.”—/'etitions recorded 2nd May, 1 

1110, Apam Dixon, Birmingham, ** Improvements in screw-stocks and dies.” 

1lll. James Brickut,, St. Leonard’s-road, Bromley, and James Nosur, 
York-street East, Stepney, Middlesex, “‘ Improvements in serew propellers.” 

1112. ALpHonsE RENE LE Mire Normanby, Odin CLodge, King’s-road, 
Clapham Park, Surrey, “ Improvements in the construction of stcam- 
boilers.” > 

1113. Georer Evean Toomer, Hoaden House, Ash, Sandwich, Kent, “ An 
improved construction of plough.” 

1115. Groner Davies, Serle-street, Lincoln’s-inn, London, “ Improvements 
in the manufacture of boots, shoes, and other coverings for the feet, and 
in apparatus connected with such facture."—A jeation from 
Alexandre Joseph Duchatel, Paris. —/etitions recorded 3rd May, 1860. 

1116. Henry Rei, Leo, Kent, ‘ Improvements in hoops for hooping casks, 
barrels, and such like articles.” 

1119. Tuomas Heatiey, High Hatton, Shawbury, Shropshire, and Wittiam 
Pappock, Shrewsbury, “ Impr ts in threshing hines,”— Petitions 
recorded 4th May, 1860. 

1122. Epwin Harpon, Stockport, Cheshire, and Les Lue, Manchester, 
* Certain improvements in finishing woven fabrics.” 

1123 Eviison Sarr, Keighley, Yorkshire, “An improvement in machinery 
for preparing wool, cotton, flax, and other fibrous materials.” 

1124, Joseri Gnrimonp, Dundee, Forfarshire, N.B., ‘Improvements in 
weaving.” 

1125. Wiutiam Dentry, Exeter-place, Hans-place, and [Joun Perry, 
Walton-street, Chelsea, Middlesex, ‘‘ Improvements in fire places and flues.” 

1126. WitttAM Hunt, Tipton, Staffordshire, ** Improvements in the manu- 
facture of carbonate of soda, and in apparatus to be employed in the said 
, also in utilising waste products obtained in the said manu- 

‘acture.” 

1127. ABRAHAM TWERDALE and Joun TWeKDALB, Healey Hall, near Roch- 
dale, and Samugkt Tayitor, Rochdale, Lancashire, “ Improvements in 
— for looms and in indicating the number of picks made in such 
machinery for a given length of cloth.”—J/etitions recorded 6th May, 1860. 

1128, James Datzin, Doveatt, Glasgow, Lanarkshire, N.B., ‘* luyprove- 
ments in breech-loading fire-arms.” 

1129. Wititam Evwarp Newton, Choncery-lane, London, “ Improvements 
in the manufacture of glass.”—A communication from Richard H. Manning, 
New York, U.S. 

1130. Witttam Epwarp Newrow, Chancery-lane, London, ‘‘ An improvement 
in rotatory planes.”—A communication from John Sperry. New York, U.S. 

1131, Marryn Joun Rosexts, Crickhowell, Breconshire, ‘‘ Improvements in 
breech-loading tire-arms.” 

1132, Jacon ALsert Kisensruck, Chemnitz, Saxony, “‘ Improvements in 
knitting machinery.” 

1133. Jostan Hagris, City Bank Chambers, Threadneedic-street, London, 
“Improvements.in the manufacture of coke and charcoal from lignite, an 
obtaining products therefrom.” 

1134. Jonny Heway Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in pipe couplings.”—A communication from Messrs. Button and Blake, 
Washington, U.8,— Petitions recorded 7th May, 1860, 

1135. Joun Cornett, Stoke Works, near Bromsgrove, Worcestershire, “ Im- 
provements in evaporating pans for the manufacture of salt.” 

1157. WittiamM Ropert Barker and Junius Scuwerrzer, Chapel-street, 
Belgrave-square, London, “‘ Improvements in the manufactare of artificial 
mineral chalybeate water.” 

1139. Danign Suttox, Broad-street, Banbury, Oxfordshire, ‘‘ Improvements 
in the construction of rollers fur rolling and crushing land.”—/‘etitions re- 
corded 8th May, 1-60. 

1143. Ropert GeoourGan, James’-street Brewery, Dublin, ‘ Improvements 
in machinery or apparatus for expressing liquids from various substances." 

1145. Jean Barriste Joskru pe Buyer, Rupt, near Scey-sur-Sadae, Maute 
Sadne, France, “‘ A new system of cast-iron cart-wheels.” 

1147. Arcutsauy G. Suaver, New Haven, Connecticut, U.S., “ An eraser 
and pencil sharpener.” 

1149. Ricuarp ArcmipaLD Brooman, Fleet-street, London, “‘ Improvements 
7 horse-mills.”—A communication from William Wells-Grollier, Poitiers, 

‘rance. 

1151, WinuiamM Beckett Jouxson, Manchester, “Improvements in steam 
engines and boilers, and apparatus connected therewith.” — Petitions re- 
corded 9th May, 1860. 














Patents on which the Stamp Duty of £50 has been Paid. 
1382. Ricuarp ArcuiBaLp Broomay, Fleet-street, London.—A communica. 
tion.—Dated 15th May, 1857. 
1428. Eowarp Curtis Kemp, Avon-place, Pershore-road, Birmingham.— 
Dated 20th May, 1857. 
1432. Witutam Owen, Ardwick, near Manchester.—Dated 21st May, 1857. 


| 1459. Tuomas Sitver, Philadelphia, Pennsylvania, U.S.—Dated 23rd May, 


1857. 

1434. WitutAM Topp, Heywood, Lancashire. —Dated 21st May, 1857. 

1625. Grirrira JARRETT, London.—Dated 10th June, 1857. 

1405, JuLivs Fareprica Puwirr Lupwie Von Srarne, Eisleben, Prussia.-— 
Dated 19th May, 1857. 

1409. Joun Watson Burton and George Pre, Ipswich.—Dated 19th May, 
1857. 

1413. Joun Harpvey, Shale, Isle of Wight, Hampshire..—Dated 20h May, 


857. 

1448. Bensamin Horweuckie Hine and Winiiam Oxion, Nottingham,— 
Dated 22nd May, 1857. J 

1490. WiuiaM Houiann, Birmingham.—Dated 27th May, 1857. 





Patents on which the Stamp Duty of £100 has been Paid. 
1232. WiLuiamM GossaGe, Widnes, Lancashire —Dated 18th May, 1853. 
1360, Winutam Epwaro Newton, Chancery-lane, London.—A communica- 
tion.—Dated 2nd June, 1853. hs 
1369, James Hayes, Elton, Hantingdonshire.—Dated 3rd June, 1853. 





Errata in Journal of 18th May. 


1099, For “‘ Anderson” read “ Henderson.” 


Notices to Proceed. 

2717. Cuartes Antoine Fournier, Boulevart de Strasbourg, Paris, “A 
process and apparatuses intended to find out the escapes of lighting gas 
from the conveying pipes, and to determine tho precise leaking places of 
the said pipes.” —Petition recorded let December, 1859. 
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stereoscopes.”— 





3 42 

58. Prerre CzuGasewicz, Paris, “ Certain improvements in 
Petition recorded 9th January, L 

61. WILLIAM Henry TuorRNTHWAITE, Newgate-street, London, ‘‘ Improve- 
meuts in the treatment and reduction of ores, and in the manufacture of 
iron and stecl, and in the construction and mode of working the furnaces 
employed in such said manufactures.” ¢ 

67. WitLiaM Tuomas Bisseuu ALLpAy, Rednall, Worcestershire, “ Certain 
improved apparatus for separating filings or other small bits or particles of 
iron or steel from other metallic filings, scrapings, chippings, or other 
smail particles or dust.”—/etitions recorded 10th January, 1860. 

79. CHARLES Tuomas KourrT, Tottenham-court-road, London, ‘‘A new 
mover applicable to all branches of industry, and designed to replace the 
steam in the acro-hydraulic-mover.”— Petition recorded Lith January, 1860. 

80. ANDREW West and Joun Roginson, Wickham Market, Suffolk, “Tm- 
provements in furnaces and in apparatus to be used therein. ve 

83. EvuGene Feraiee, Boulevard Montmartre, Paris, ‘‘ A new clock. - 

85. WILLIAM Sinnock, Brompton, Kent, ‘* An improved apparatus for paying 
out submarine telegraph cables.” —/etitions reco ded 12th January, 1860. 

101. Benoit LANG, St. Martin’s-lanc, Westminster, “ An improved method 
or apparatus for obtaining a continuous stream of water or other fluid, 
particularly adapicd for pumps, and for administering injections and other 
such like purposes.” —/etition recorded 14th January, 1860. 

120, Joux Frepenick Spencer, Adelaide-place, London Bridge, 
provements in st am engines for prope'ling ships and other vessel 
for other purpo es.”"—Petition recorded 17th January, 1860. 

126. Henry Meviock, Great Marlborough-street, London, “‘ Lmprovements 
in the preparation of red and purple dyes.” A 
129. ALEXANDER CHAPLIN, Glasgow, Lanarkshire, N.B., “ Improvements in 

engines for drawing or conveying heavy loads.” y 

183, Joun Barker Bercen, Upper Joun-street, Fitzroy-square, London, 
“ An improved mode of, and apparatus for, ascertaining the proper course 
to steer ships or vessels.”— Petitions recorded 18th January, 1860. 

136. Tuomas CunTis and Jonatuan Hatau, Leeds, Yorkshire, ‘* Improve- 
ments in machinery to be used in finishing cloths or fabrics having nap or 
pile on their surfaces.”""— Petition recorded 19th January, 1860, . 

144, Joun Timmins, Runcorn, Cheshire, ‘‘ Improvements in the construction 
of safety-cages and hoists for raising and lowering weights in mine and 
other shafts.”—Petition recorded 20th January, 1860. 

168. ALFRED VINCENT ‘on, Chancery-lane, London, ‘“ Improved ap- 
paratus for regulating the delivery of yarn from yarn-beams.’’-—A commu- 
nication from Luther Robinson, Boston, U.S.—Petition recorded 23rd 
January, 1860. 

208. REUBEN SyKes and PuiLemMon Sykes, Hudderstield, Yorkshire, ‘ Im- 
provements in machinery or :pparatus employed in spinning, twisting, and 
roving wool and other fibrous substances.’ ; 

214, WiLLIAM Epwakb Newton, Chancery-lane, London, “ An improved 
folding frame designed for umbrellas, parasols, tents, awnings, suu-blinds, 
and other analogous structures.’”-—A communication from L. K. Selden, 
Haddam, Middlesex, Connecticut, U.S. 

216. WiLLIAM Epwakb Newron, Chancery-lane, London, “ Improved ma- 
chinery for printing addresses on newspapers aud on wrappers or envelopes, 
also for, punching or indentating wooden or other blocks or plates from 
which the addresses are to be printed.”—A communication from Robert 
Winslow Davis and Daniel Davis, Elmira, Chemung, New York, U.8.— 
Petitions vecorded 27th January, 1860, : 

219. James Lor, Rochdale, Lancashire, ‘‘ Improvements in machinery or 
apparatus employed in the manufacture of cotton and other fibrous 
materials called ‘ roving-frames’ and ‘ doubling’ frames.”—/'e ition recorded 
Bh January, 1860. 

250. Wittiam Epwak® Newron, Chancery-lane, London, ‘‘ Improved ma- 
chinery for cutting dovetails.".—A communication from Thomas Haley 
Burley, Charles Henry Phelps, and Wiiliam James Lowerra, New York, 
U.S. — Petition recorded 31st Janu y, 18.0, 

265. WiLLiAM Epwarp Newron, Chancery-lane, Loudon, ‘ Improved ap- 
paratus for retarding railway carriages.” —A conuaunication from Augustin 
Castellvi, Saragossa, Spain. —Petitio.. recorded Ist February, 1869. 

289. WitLiAM Evwarp Newronx, Chancery-lane, London, * Improvements 
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in piston packing.”—-A communication from Charles Lowery, Brooklyn, 
and Horace Alonzo Miller, New York, U.S. —Pctition recorded 3rd February, 
1800. 


307. ALFRED VinceNT Newron, Chancery-lanc, London, *‘ An improvement 
in the construction of ships’ stoves.”—A communication from George 
Alexander New, New York, U.S.—Petition recorded 4th Feb wary, Lov. 

481. Tuomas Lovenivex, Philadelphia, Pennsylvania, U.S., “* Improvements 
in looms for weaving.” —/'elition recordid 22nd Feb: uary, 1800. 

723. JAMES ASPELL, Middleton, and Epvwarp BRoorn and JAMES Hurst, 
Tonge, near Middleton, Lancashire, ** Certain improvements in power- 
looms fur weaving.” — / tition recorded 20th Mureh, 1860, 

861. THomas In@nam, Bradford, Yorkshire, ‘‘ linprovements in looms for 

Beweaving.”—/'ctition ricorded Ath April, 186). 

991. Tuomas Grast Dawes, Wolverhampton, Staffordshire, *‘ la provements 
in working hammers by compressed air,” — / tition recorded 20th April, 1860. 

1002. Josgri Lewras, Manchester, ‘* An improvement applicable to outside 
sun-blinds.”—- Petition recorded 21st April, 1360, 


And netice is hereby given, that all persous having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued, 





List of Specifications bey x during the week euding 
17th May, 1860. 

2805, 3d. ; 2306, 10d. ; 2307, 5d. ; 2303, Gd. ; 2309, Od. ; 2310, 3d. ; 2311, 
10d. ; 2312, 3d.; 2513, 4d.; 2314, dd. ; 2315, Od. ; j 2d, ; 2317, 10d. ; 
2318, 3d. ; 2319, Sd. 0, 6d. ; 2321, 3, 1s. 3d. ; 2324, 
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2364, 7d. ; 2 3 2367, 3d. ; 2468, Od, ; 2369, 7d. 
2371, 7d. ; 2372, Sd. ; 2373, 
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*,* Specifications will be forwarded by post ou receipt of the amount of price 
and postage. Sums exceeding 6s. must be remitted by Post-oflice order, 
made payable at the Post-office, High Holborn, to Mr. Bennet Woodcroft, 
Great Seal Patent Office. 


ABSTRAOTS OF SPECIFICATIONS. 
The following Lescriptions are made from Abstracts prepared expressly for The 
+ Engineer, at the Ojice of her Majesty's Comnissioners «/ Patents. 


CLass 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boile tittings, ye. 
2539. C, Greep, Birmingham, * Tubes suitable Jor locomotives and other steam 
boilers."—Dated sth Novemler, 1859. 

Tubes made according to this invention are each formed with transverse 
depressions at intervals, which, by preference, shall not pass all round, or if 
all round, then that the depth of one part of a depression shal! be greater 
than other parts. And in constructing such depressions the patentee uses 
a mandril divided lon itudinally into several parts, which, whe. correctly 
together, will fit or nearly fit the interior of the tube for a short part of its 
length. Around part of the surface of such mandril a groove is formed in 
a direction transversely of the ce:.tral axis of the tube and of the mandril, 
such groove corresponding with the depressions desired to be mode in the 
tube, and into this groove the metal of the tube is to be depressed, The 
mandril is then to be moved into the part of the tube next to be operated 
on, Which may readily be done by reason of the mandril being made of 
several parts, and when the parts of the mandril have been again brought 
together, so us to fill or nearly to fill the interior of the tube, the next 
depression is then to be made, and so on till all the ce pressions have been 
made in a tube. 
2582, J. HOLGATE, Great Dover-stivet, London, and J. Hexpersox, Rame- 

gate, ** Locomotive engines." —Dated 14th Novenber, 185». , 

This invention relates to a peculiar construction and 
apparatus for heating the feed-water of ste 
of supplying such heated feed-water to the boiler, and to a mode of main- 
taining the heat of the steam cylinders, In applying these improvements 
to a locomotive or traction engine, or toa travelling portable engine with 
outside or inside cylinders, the inventors propose to use the smoke-box or a 
cylinder casing for heating the feed-water, the heat being derived from the 
exhaust steam and the smoke-box ; or the casing is extended downwards 
some distance below the cylinders. The cold water from the tender is con- 
ducted by pipes on to a plate perforated or not as desired, and fitted inside 
the lower portion of the smoke-box or casi g, and this water when heated 
is pumped from the sinoke-box or casing into the boiler by ordinary open 
bucket-lift pumps placed inside the smoke-box or casing, in lieu of the 
ram and force-;wmps at eseut adopted. By enclosing the cylinders 
within the smoke-box or dunding them by a casing, and alloy iig them 
to be enveloped in their _xhaust steam, they are maintained at a higher 
temperature than they would be when exposed to the atmosphere, and 
consequently, a considerable say ing of fuel is obtained. The open bucket 
feed-pumps are equally applicable to all steam boilers, whether locomotive, 

onary, Or marine, in substitution for the ram force-pump, without in- 


volving apy alteration in the existing feed-pipes.—Not proceeded with. 
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Chass 2.—TRANSPORT , 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §C. oe 

2528. A. L. Dowig, Glasgow, ‘* Signalling between distant or distinet parts of 

railway trains.” —Dated 7th November, 1859. J 

This invention relates to a simple, economical, and effective means of 
enabling the guards and engine-drivers and passengers in railway trains to 
signal to, or effect communications with, different parts of railway trains. 
In carrying out this invention in practice there is attached along the upper 
part of the side, and beneath the eaves or over-hanving roof of each carriage 
or vehicle in a railway train, a gutta-percha tube, 2s a perman: nt fixture or 
attachment to the carriage. Each carriage carries a section of this tubing 
so arranged that when a train is made up, the contiguous ends of the sections 
can be joined together with facility by a union, bayonet, or other easily 
adjustable joint, so that the combined sections are thus made ‘to form a 
solid and continuous air-tight line of communication along the entirejlength 
of the train. The last section of this line, at one or both ends, is formed or 
fitted with a mouth-piece, by which either the engine-driver, fireman, or 
guard can blow into the line of tubing. Each terminal portion of the tubing 
is also fitted with a removable whistle or sounding apparatus. Each divisiou 
or compartment of the carriages composing the train has a flexible tube in 
open communication with the main tube passed into it through the side of 
the carriage, terminating in the interior thereof in a flexible ball or cham- 
ber. ‘This is in each case for the use of the carriage passengers. In a train 
thus fitted up, if the guard wishes to signal to the engine-driver, he removes 
the whistle from his end of the tubing, and blows in at his mouth-piece, so 
as to sound the whistle at the other end, which reaches to the driver's foot- 
plate. On hearing this premonitory signal, the driver removes the whistle 
from his end of the tubing, and the guard can then converse freely with him 
through the open tubing, and thus give and exchange instructions. For 
powerful signals, to be used in cases of extreme emergency, there may be 
fitted up at one or both ends of the tubing a pump, flexible bellows, or other 
air-forcing apparatus, 

2531. H. Cuaruton, Blackfriars, Manchester, ‘‘ Navigating steamships or 

vessels.” —D ited 7th November, 1359. ? 

This invention relates principally to that description of steam-vessels 
wherein a pair of engines are employed to drive or turn each paddle-wheel 
(or screw or screws, in the event of their being used), and is designed for the 
purpose of obtaining a greater control or command in the working of the 
vessel, which may be exercised either by the helmsman in necessity, or by 
the engineer of the vessel. The invention consists, First, in the novel em- 
ployment and use of two distinct paddle-vessel shafts, one being for each 
paddie-wheel and pair of engines, so that oue wheel may be worked while 
the other remains stationary, or nearly so, in contradistinction to the use 
of one entire shaft having a paddle-wheel at eachend. Secondly, the inven- 
tion consists in providing each pair of engines with a —S and distinct 
throttle-valve in the pipe supplying them with steam, for the before-said 
purpose of using the engines disconnectedly. Thirdly, in placing the said 
valves under the control of the helmsman, by connecting them with the 
steering-wheel by means of rods and levers, or other suitable mechanism, or 
by placing the handles governing the throttle-valves near the steering- 
wheel, so that in case of necessity he may have a more speedy and efficient 
control of the vessel, operating by the combined means upon each paddle- 
wheel (or screw) separately, as found desirable. 





2537. H. B. Powgut, Foxleize Park, Lyndhurst, Hampshire, * Prevention ef 
fouling or injuring by foreign matters the screws, paddles, rudders, and 
sternposts of steamships or other vessels.” —Dated 8th November, 1859. 

In carrying this invention into effect, towards or at the stern of the 
vessel a grating or open framework made of wood, iron, or any other suit- 
able metal or material is hung upon hinges or pivots, or other similar 
means, and may be partly or totally immersed in the water, or entirely free 
therefrom, and may be fixed on one or both sides of the screw, paddles, rudder, 
and sternpost, Attached to this grating or framework is an arrangement 
of ropes, chains, or other similar apparatus, to draw or swing it in the 
position required, and they may be worked from the inside or outside of 
the vessel guided by wheels or pulleys fixed thereon. When it is not re- 
quired to use the grating it is drawn close against the side of the vessel in 
the direction of the bow or front of the vessel, and when needed in the 
direction of the stern, when it encloses the space occupied by the screw, 
rudder, or other machinery of the ship, serving as a guard to keep off any 
foreign matters in the water. 


2558. E. T. Hugues, Chancery-lane, London, ‘‘ Railway brakes.” —A comiu- 
nication.—Dated 10th November, 1859. 

This invention consists in a peculiar manner of rendering available the 
rotation of carriage axles to create a sufficient force for compressing the 
wheels, thereby arresting their rotatory motion. For this purpose the 
patentee makes use of a “ spirale helicoide” fixed on the axle, combined 
with an intermediate organ or working bar, one extremity of which is 
acted on by the said ‘ spirale helicoide,” whilst the other imparts motion 
to the brake shaft lever. He gives the name of ‘‘ double spirale helicoide” 
to two cones united at their apex provided with a thread or screw running 
from the basis of Gne cone to the basis of the other. When one of the ex- 
tremities of the working bar is placed in contact with the screw at its 
smallest diameter, its rotation forces it back by the increasing diameter of 
the screw (as by an inclined plane following one or the other cone accord- 
ing to the direction the axle is revolving in). The other extremity of the 
bar acts on the brake shaft lever, to which it transmits the force necessary 
to compress the brakes against the wheels, It will be thus perceived that 
the different parts have merely to be placed in contact in order to produce 
the necessary force. This invention can be carried out in different manners. 


2561. W. Day, Burton Latimer, Northampton, ‘ Propelling vessels.” —Dated 
1th November, 1859. 

The peculiarity of these arrangements, whether moving in a forward and 
backward direction or circular motion, is that the advancing paddle or 
paddles shall advance in an edge way direction, gradually feathering or 
altering their position in rotation; that in retiring or coming back the 
broad surface of the float or paddle shall be presented so that the whole 
force of the power used shall be exerted in advancing or propelling the 
vessel.— Not proceedsd with. 

2569. J. Scott, Sunderland, ‘* Anchors.”—Dated 12th November, 1859. 

This invention relates to anchors generally, but principally to those 
anchors in which the arms carrying the flukes move about a pin or bolt at 
the end of the shank ; and it consists in fitting a toggle to each arm in lieu 
of the ‘‘ horns” which are now welded to them. The patentee prefers 
to form the toggle of three pieces of metal, two side plates formed with a 
lug and an aperture therein for the reception of a pin or bolt, and a filling- 
up piece or block, which is curved at bottom and held by pins or rivets 
between the two side plates. A bolt is passed through the side p'ates, and 
through a hole formed in the arm in order to secure the toggle thereon. 
The toggle moves upon the bolt within limits determined by the curve on 
the bottom of the filling-up block. The toggle may also be made in one or 
two pieces, with lugs projecting downwards and embracing the arm. He 
also makes the togyle a fixture, by moving the bolt from the centre to a 
little on one side of the centre of the lugs. 

2585. W. H. Warn, Auburn, Cuyuga, New York, U.S. 
15th November, 1859. 

This invention hus for its object doing away with the central pivot, and 
thereby diminishing the liability of the turning platform being displaced or 
injured from the effects of lateral or other shocks, as it will have the capa- 
bility of yielding to them without injury, and resume its former central 
position. And the invention consists First, in supporting and centering the 
turning platform of the table without the aid of a central pivot, by means of 
hollow spherical balls, or spherical tread-wheels, arranged between circular 
grooved tracks of such form in thei ion as to admit freedom for 
the said balls or wheels to work. c n operating the table by means 


of a crank-shaft and gear-wheel near the centre of the platform, Thirdly, 
knee-joints, 





» ‘Turn table.”"—Dated 






in supporting the ends of the track timbers by means of 
Fourthly, in operating the knee-joints by means of a hand lever near the 
crank-shaft for convenience while operating the table. 

CLass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, grinting, Dyeing, and Dressing Fabrics, &c. 
2525. T. W. McCauium, Belper, Dei by, and L. Woopwaxp, Nottingham 

ie * Framework ki ng machinery "— Dated 5h November, 1859. ; 

This invention consists in a combination or arrangement of machinery for 
making looped fabrics, by meais of which such fabrics with selvage work 
may be produced more advantageously than has been hitherto obtained. 
The needles are arranged somewhat inclined, but by preference in a nearly 
upright position. Instead of the sinkers being of the ordinary form, bolts 
working in combs or guides are used for forming the loops ; these bolts are 
acted upon by levers which receive motion from a slur-cock on a slur-bar, 
The levers which move the belts or loop-forming instruments allow of the 
ordinary jacks, springs, and other instruments generally used for that 
purpose to be cutirely dispensed with, by reason of which additional speed 
is gained in the working. The knocking over of the work is effected by means 
of a fixed comb, through which the needles work in such a manner that as 
the needles descend (after the presser-bar has acted) the loops are knocked 
over, the work being supported upon the surface of the comb while the 
needies descend below it. To slide ¢he bolts or loop-making instruments 
back again aiter the completion of a course, a bar, whicl: may be called a 
front locker-Lar, is used, acting simultaneously on all the bolts to carry 
them back to their starting position. This bar then, immodiately it has 
done its work, returns came out of the way to allow of the slur-cock and 
levers acting again as before. In order to prevent the needles when they 




















rise again any oe up the work with them, a bar with points is used, the 
points passing between the needles and so remaining during the time the 
needles are rising, and until the fresh loops are formed ; they then retire 
out of the way, and the presser acts, and the knocking over takes place as 
before by the descent or moving away of the needles. 


2540. J. Taomson, Dundee, “ Brussels and velvet-pile carpet fabrics and 
hearth-rugs.” — Dated 8th November, 1859. 

The patentee claims, First, the application to, and use in, the manufacture 
or production of Brussels, or looped and velvet-pile fabrics, of jute, or 
jute-hemp. Secondly, a system or mode of manufacturing or producing 
fabrics in which the looped or velvet-pile surface or face of the fabric is 
formed wholly or chiefly of jute or jute-hemp. 

2544. T. S. Bottom, Oli Ford, Middlesex, ‘* Chenille.”—Dated 8th November, 
1359. 

This invention consists in making the chenille on elastic bases or supports 

instead of wires, thread, or cordas usual.—Not proceeded with. 


2558. S. W. and H. Evans, Derby, “‘ Polishing thread and yarn.”—Dated 
10th November, 1859. 

In carrying oyt this invention the threads or yarns to be polished are. 
when sized, and in a damp state, and when distended, passed over an 
against the surface of a polished rapidly revolving heated cylinder or 
cylinders of metal, such cylinder or cylinders having attached to their 
periphery at intervals narrow brushes or strips of cloth, or other suitable 
material, for causing the fibre of the thread to adhere and lie in one direc- 
tion, whilst the thread is dried and polished by the bined action of the 
bright heated cylinder or cylinders, and the brushes or other material 
attached to them. Thread or yarn may be polished in the above manner 
when in the hank or skein, or whilst passing from one beam to another, as 
in the common sizing or dressing machine, or during their progress from 
one set of bobbins to another. When arranging machines for polishing 
threads in the hank or skein, the patenteecs mount a hollow bright metal 
cylinder, having three or other number of narrow brushes or strips of cloth 
or other material attached to its periphery on hollow axes (turning in bear- 
ings in a suitable framing) through which steam may be passed to heat the 
cylinder. The hanks to be polished are spread over two rollers. the axes 
of which are parallel with the axis of the cylinder ; the upper roller turns 
in bearings in the framing vertically above te cylinder, and the lower 
roller is Case the cylinder, and is supported on a weighted lever, so that 
the hank is stretched between the rollers, and the lower roller is sufficiently 
below the cylinder to cause one side of the hank to press against one side 
of the heated cylinder. The heated cylinder is caused to revolve rapidly, 
and the upper roller is at the same time caused to revolve slowly, so that 
the hank be moved gradually past the rapidly revolving cylinder. When 
the whole of the hanks are dried and polished the upper roller is lifted out 
of its bearings, and moved down an ivcline in the framing to one side of 
the polishing cylinder, and the tension taken off the hanks; the hanks are 
then removed, and another set of hanks arranged along the rollers. On 
each side of the machine there is a like arrangement of rollers for support- 
ing the hanks to be polished, so that when the upper roller, om which one 
set of hanks is spread, is moved out of its bearings aud down the incline 
to one sile of the machine, another roller, having another set of hanks 
spread on it, is moved up a similar incline from the other side of the ma- 
chine into the bearings above the heated cylinder, so that one set of hanks 
may be arranged on one set of rollers, whilst another set of hanks on the 
other set of rollers is being polished. 


2560. W. Furtcurr, Kilburn, Derby, ‘‘ Machinery fur making looped fabrics.” 
— Dated 10th November, 1859. 

This invention consists in an improved arrangement of machinery 
whereby the loops in a stocking frame, as well as the pressing down of the 
needle boards and knocking over of the work, are completed with less com- 
plicated and cheaper machinery than is now ordinarily used, while at 
the same time a greater speed is obtained. The thread carrier is also 
arranged to stop at the exact point required. The improvement in appa- 
ratus for forming the loops consists in making a cylinder with an arrange- 
ment having a double row of projections fixed spirally upon it, which pro- 
jections are brought into action by one half of the revolution of the 
cylinder ; one row of these double rows of projections forms the loops, 
sinking them between the needles ; the other row acts to divide and knock 
the work over. A bar for pressing the beard of the needles down is also 
fixed spirally on the cylinder immediately in front of the projections used 
for knocking over the work. To enable the cylinder whilst revolving only 
one way to carry this work from one end of the needle bar to the other, 
and back again, it is necessary to have two complete arrangements of the 
double rows of the projections, so that on one half of the revolution of the 
cylinder one complete course of the double arrangement of the projections 
is brought into action, carrying the work from right to left, and then a re- 
petition of similar projections are brought into action during the remain- 
ing half of the revolution of the cylinder, completing the work from right 
to left. 

2562. F. D, Jones, Tuavistock-street, Covent Garden, London, “‘ A weaver's 
loom with combs opened at the summit, and with movable floating chains.” 
—A communication.— Dated 1th November, 1859. 

This invention consists of a weaver’s loom with combs opened at the 
summit, and with movable floating chains. It is composed, in the first 
place, of a frame formed by four posts united by cross-bars. The stitches 
or healds of the ordinary looms are replaced here by one or more combs 
opened at their summit. These combs are fixed to rods that cross horizone 
tally the breadth of the looms parallel to the feeding cloth. Each comb is 
composed of a row of plates of metal regularly distant, and fixed in the 
vertical sense to the rod that serves as a fulcrum for them, and forms the 
edge of the comb. The plates are pierced near to their upper end with an 
opening or needle’s eye, into which are passed the threads of the fixed chain 
stretched in the length of the loom, pd having for purpose to produce the 
tissue or canvas into which the nap of the article is to be put. As to the 
materials which shall compose the nap of the tissue and the design, they 
are disposed in the form of floating chains, independent of the fixed chain 
and of the loom, and folded on movable rollers. ‘The axle of the batten is 
at the lower part of the frame of the loom. It is provided, in its horizontal 
length, with a comb, also open at its summit, the plates of which are 
exactly corresponding tv those of the comb or combs into which pass the 
threads of the fixed chain. This form and ..rrangement of the combs open 
at their summit working upwards, so as to leave free the surface of the 
loom. The independence of the floating chains prepared distinct from the 
fixed chain, the mobility of the rollers that allow of the introduction, in 
each pick of the fabric, of a combination of different colours, constitute 
the essential principle of this weaving system. But there are still auxiliary 
pieces depending therefrom and completing the same. 














2567. R. LANSDALE, Pendleton, near Manchester, “‘ Washing and cleansing 
Sab ”"— Dated 12th November, 1859. 
The patentee employs a globular surface, cylindrical, or any other con- 


veniently shaped box or vessel composed uf wood, metal, or other suitable 
material, and gives it a double rotatory motion similar to that of the earth, 
that is, he causes it to revolve horizontally and vertically at the same time, 
or when desired at any other angle. The vessel is turned one way by con- 
necting it by pins or pivots witha frame or holder, having shafts working in 
suitable bearings, one of the shafts being connected to a handle-driving 
pulley or wheel. The turning of the vessel the other way is obtained by 
means of carrier wheels giving motion to a bevel wheel, which gears into a 
toothed ring fixed to the outside of the vessel. Or he simplifies the arrange- 
ment by supporting the box or vessel on pivots or bearings connected to a 
frame or holder made to revolve either by hand or power, and fixes on the 
outside of the vessel a bevel wheel, which gears into a stationary bevel 
wheel, so that when one revolving motion is given by turning the frame or 
holder, the other revolving motion is obtained at the same time by the 
teeth of the bevel wheel fixed to the vessel acting against the teeth of the 
stationary wheel. 

2584. W. H. Warp, Auburn, Cayuga, New York, U.S., ““ Wheels for railway 

engines and carriages.” —Dated 1ith November, 1859. , 

This invention consists in giving to the tread of the wheel that comes in 
contact with the rail on which it has to run such form as will make it self- 
adapting to any line of railway on which railway and other trains have to 
pass, without the flange of the wheel (from necessity) coming in contact 
with the rail for guidance or direction, an i thereby obviating all unpleasant 
or unsafe lateral motion of the engine and coaches while running at a high 
rate of speed, and causing the train risi:.g wheels, made after thisinvention, 
to pass around the curves on the lines of railway over which they are re- 
quired to move with the same ease and freedom as upon direct lines. The 
patentee claims that peculiar ogee form of tread or its equivalent that makes 
the wheels self-adapting to any line of railway in common use, without the 
flange (from necessity) coming in contact with the rail for guidance or 
direction. 























Cass 4.— AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implenents, Flour 
Mills, §c. 

563. W. Buregss, Newgate-stret, London, “ 
—Dated 12th November, 1859. 
The object of this invention is to connect the finger-beam and knif- to 
the frame of mowing and reaping machines in such manver as to enable 
them to accommodate themselves to inequalities in the ground, and to 
allow of their being folded out of the ws ren required. The invention 
consists in connecting, by a pin or other suitable joint or hinge projecting 
or carried from the front and side of the frame, a bar, which extends back 
and paralicl with the side of the irame to the rear thereof, aud in hinging 

the finger-beam with its appuctenances to a standard attached to the hin 
bar, and projecting laterally from the back end thereof. The back end of 
- hinged bar is supported by a small wheel or roller; the stem connecting 





Mowing and reaping machines.” 












e bar to the wheel is adjustable for the purpose of regulating the height 
at which it is to be kept from the ground. 











May 25, 1860. 
2578. J. WALWORTH, and R. HaRrRowsy, Bradford, “ Smut machines or 
screens.” —Dated 14th November, 1859 








These improvements consist in dispensing with the arms and wings or | 


beaters as described, and substituting in lieu thereof a series of conical 
rubbers or drums with fluted or corrugated surfaces, which are fixed on the 
said spindle at suitable distances apart. The base, or larger diameter of 
such cones, is nearly equal in diameter to the mternal diameter of the wire 
cylinder. Over each conical rubber is placed a corrugated cover or internal 
cone, With corrugated surfaces at a suitable distance therefrom, so as to 
leave a space betwixt the two corrugated surfaces. Attached or united to 
each cover is a dish or hopper, the outer edge extending to the wire casing 
or cylinder to which it is fixed. On the said spindle betwixt or interme- 
diate to the conical rubbers are fixed fans for producing a blast of air. The 
wheat or other grain is introduced at the top of the machine near the 
spindle, or on the small end of the cone, and passes betwixt the two fluted 
or corrugated surfaces of the uppermost conical rubber and its cover, 
which, as the grain passes towards the outer edge by the rotation of the 
spindle, acts upon or rubs it without bruising, and as it drops from the edge 
thereof, falls into a dish or hopper which conducts it to the small end of 
the next conical rubbers, whence it passes betwixt their corrugated surfaces, 
and, dropping from them, is again conducted by another dish to the third 
set of rubbers, and so on to any desirable number of rubbers. The fans 
intermediate of the rubbers, by the rotation of the spindle, produce a 
current of air which drives the smut or dust through the wirework casing 
at each drop from one set of rubbers to the next. 





Ciass 56.—BUILDING.—None. 
Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
9583. H. J. DANIELL, Donnington Park, Leicester, ‘ Breech-loading fire-arins.” 
Dated 14th November, 1859, 

The object of this invention is to convert guns of the common construc- 
tion, such as muskets and fowling s, into breech-loaders. This the 
patentee proposes to effect by removing the ordinary breech, and turning 
down the screw in the barrel by which it is secured in position. He then 
strengthens the fore part of the stock by applying thereto a breech-plate 
and butt-joint hinge formed by preference in one piece, which hinge will 
allow of the depression of the fore end of the barrel, and the simultancous 
elevation of the rear end for the purpose of exposing it to receive the 
cartridge. For securing the barrel in position ready for firing the charge 
he fits in the groove or guide under the barrel (in which the ramrod is 
commonly carried) a sliding bolt, which, when thrust home, will enter a 
socket in the breech-plate, and hold the parts firmly in position. 

CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musica! Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

2541. J. H. Jounson, Lincoln's inn-ficlds, London, “‘ Passe-partouts or 
mounts for picturca.”"—A communication.—Dated Sth Novembx r, 1859. 

In carrying this invention into effect, in place of making the passe-partout 
or mount out of one piece of cardboard stamped to the desired pattern, it 








} result. 





is proposed to construct it of three distinct parts, suitably coloured or | 


tinted, and disposed iv relation to each other to give the effect of a solid 

mount with a considerable degree of relief. —Not proceeded with. 

9542. J. H. Jounson, Lincoln’s-inn-fields, London, “* Watches or time- 
keepers.” —A communication,— Dated sth November, 1859. 

This invention relates to.a peculiar construction and arrangement of 
watch or timekeeper, wherein an independent seconds hand is capable of 
being stopped or set in motion as desired, without in any way interfering 
with the ordinary train of wheelwork of the watch or timekeeper. Accord- 
ing to this invention the independent seconds hand is driven from the same 
mainspring which actuates the going train of the watch (supposing it to be 
applied to a timekeeper of that class), and on its axis, which is of the 
tubular kinJ, so as to revolve outside of, and concentric with, the hours 
and minutes hands is fitted loosely a spur-wheel. This wheel is driven 
either from the ordinary seconds hand, or by other trains of wheels, and 
is constantly revolving so long as the watch is going. To the under side 
of the wheel last referred to are fitted two or more springs 
tubular axis or arbor of the independent seconds hand, and transmit a 
rotatory motion thereto from the wheel by simple frictional contact alone, 
provided there is not too much resistance offered by the arbor itself. 
The upper part of this arbor turns in, and is supported by, a forked lever 
arm which turns on a centre, and projects slightly outside the casing of the 
watch. By moving this arm in one direction or the other, its forked end, in 
which the arbor turns, will cither put a certain amount of pressure or 
friction upon the same, enough to overcome the friction of the springs in 
the spur-wheel, and thereby stop its movement, or it will release it irom 
undue friction, and allow it to rotate freely under the frictional action of 
the springs. 


























Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

2526. W. Mannix, Wolverhampton, “* Manure.”—Dated Sth November, 1859, 
It is well known that in the manufacture of manure, where phosphates, 

or night-soil, or blood is used, very offensive products are passed into 
the atmosphere, and become nuisances in inhabited neighbourhoods. Now 
this invention consists in subjecting such matters, when preparing them in 
the manufacture of manure, to the following process :—A closed vessel. is 
employed (such as has before been used in the manufacture of phosphatic 
manures. as well as for boiling or evaporating other matters) from the upper 
part of which rises a pipe, which communicates with a close vessel, into 
which water is supplied and divided into numerous jets, so as to intimately 
mix with the vapours or products coming from the matters under process. 
From the lower part of this condensing vessel descends a pipe, which is 
upwards of 30 ft. in length, and it is turned up at its lower end, similar to 
what has been used in other processes of manufacture. By this arrange- 
ment, a state of vacuum will be maintained in the vessel in which the 
manure-making matters are contained, and the processes carried on therein 
will thereby be facilitated and improved, whilst, at the same time, the 
vapours arising therefrom will be condensed and prevented going into the 
atmosphere in an offensive condition. 

2545. W. CLARK, Chancery-lanc, London, * A compound applicable for the 
manufacture of manure, the preservation and disinfection of organic 
matters, and for other purposes.” —A communication —Dated 8th November, 
859. 





In the manufacture of manure according to this invention, for every 
200 Ib. of matter to be treated the patentee uses—First, anhydrous plaster, 
dried by heating to about 424 deg. Fah., 100 parts by weight. Secondly, 
coal tar (the residue from the distillation of fuel) from ne to three parts. 
Thirdly, chloride of sodium from two to four parts. Fourthly, oxide of 
iron from vhree to six parts. ‘These several matters are mixed by ordinary 
means in suitable apparatus with the fecal matter, when the latter becomes 
solid and completely disinfected. Carbonate of lime, marl, clay, or earth 
may be substituted for the plaster if rendered anhydrous by calcination at 
424 deg. Fah., either separate or in combination. 

2564. R. A. Brooman, Fleet-street, London, “ The preparation of a salt, wad 
means of combining, mixing, or applying the same to render Subrics, 
pulp, wood, oil, and other substunces uninflammable.”"—A communica- 
tion.— Dated 11th November, 1859. 

The preparation of the salt comprises the purification of sulphate of 
ammonia of commerce, and its combination with other agents herea‘ter 
mentioned. The sulphate of ammonia is placed in a reverberatory furnace 
heated to a high red heat, and kept there about two hours ; all the organic 
matters are destroyed and sulphuretted hydrogen is evolved. The sub- 
stance is stirred to change the surfaces in cont 
furnace, which should be by preference of slate. Aiter the two hours the 
contents of the furnace are withdrawn and allowed to coo!. The patentee 
then takes about 200 Ib. of chloride of calcium, 200 lb. of raw acetate of 




















which grip the | 


| fibre or lamina so that they overlap in conical s-ctions, 





act with the bed of the | 
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2566, A. JAcQuELAIN, Paris, ‘‘ Improvements in the manufacture of carbon, and 
in apparatus employed therein.” —Dated ith November, 1859. 

This inveution consists in the employment of the tars and heavy oils 
distilled from coal, schist, or peat, for the manufacture of carbon there- 
from by raising them to a boiling poiut, and extracting the carburets of 
hydrogen contained therein. Essential oils, alcohols, ethers, and all organic 
volatisable substances may be treated in a similar manner with the same 
The apparatus cannot be described without reference to the draw- 
ings. 

2573. E. A. S. B. Burerss, Strand, London, “ Preparation of anchovies.”— 
Dated 12th November, 1859. 

According to this invention the anchovies are to be scraped or rubbed 
with a blunt instrument so as not to injure the skin of the fish, and yet to 
divest it of all salt and other extraneous matters, and the heads and tails 
taken off ; the fish is then to be washed in cold spring water, and after- 
wards carefully wiped with linen cloths, and then placed in bottles, jars, 
or other suitable air-tight vessels, with spiced malt, vinegar, or the best 
Lucca oil, with the addition of bay leaves to add to the flavour. 

2576. A. Aprixeatn, Dartford, ‘* Surface block printing.”—Dated 14th 
November, 1859, 

According to this invention the machinery is arranged to work with 
blocks or printing surfaces suitable either for printing one quarter or one 
half of a handkerchief at each impression, and whether a quarter or half 
block or surface is used it is mounted on an axis in its centre in such 
manner that, after an impression has been taken on a piece of fabric, the 
block is turned on its axis, and a like impression taken. If it be a quarter 
block, it will have printed on half of each of a handkerchief, whilst if it be 
a half block, it will have printed a complete handkerchief. Or in place of 
such half or quarter blocks being arranged to rotate on an axis, the block 
may remain in its normal position, the table and fabric being arranged to 
make a quarter or half turn after receiving the first set of impressions. 
And in place of making each quarter or each half block of one piece, it is 
constructed of a plate of metal at the back with holes therein to admit of 
several pieces being fixed thereto, so as by their combined impression to 
produce a quarter or a half of the whole impressiou of which the surface of 
a han. kerchief is to consist, and each of the pieces thus used is to have on 
it, and be capable of printi a device suitable for producing ‘‘ corners,” 
“side borders,” “ centres, fillings,” or “ blotches,” and other objects. 
When printing with several colours, the machinery is arranged to work with 
a series of quarter or half blocks corresponding in number with the number 
of colours, which in sueces-ion are caused to give off their impressions ou 
to the fabric. 

2580. A. R. Axnorr, Saint Helens, Lancashire, “‘ Carbonate of soda.”— Dated 
14th November, 1859, 

In carrying this invention into effect salt cake is, as heretofore, fused 
with bituminou: coal, but the coal is used in larger proportions than is 
usual, by which an open porous cake-like product is obtained, consisting of 
coke and sulphuret of sodium, which is broken up into small lumps and 
moistened. Carbonic acid gas is then applied, and the carbonate of soda 
produced is dissolved out and boiled down.—Not proceeded with. 















CLass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


2546. J. Hamer, Longsight, Manchester, “‘ An tnproved material for insu- 
lating the wires of electric teleyraphs, for lining articles of dress, d&e.”— 
Dated 9th November, 1359. 

This invention consists in the use and application of any suitable kinds 
of waste or refuse silk for preventing or impeding the transmission of the 
electric fluid ‘or of heat in certain cases), a purpose for which its non-con- 


| ducting properties render it peculiarly applicable. 





552. W. CLaRK, Chancery-lane, London, “* Blectvic telegraph wires.”—A com- 

munication. — Dated 9th November, 1859. 

These improvements in telegraph wires consist in the employment of a 
compound wire, such as a silver central wire, and an outside casing of 
copper, or any other metal as a central having a greater conductive power 
than the outside ; the two metals are united by heat previous to being wire- 
drawn, so that strength is given to the best conductor without a material 
increase of cost. By this improvement, in employing the bettcr conductor 
as the centre of the compound wire, an increase of conducting property is 
given by said centre, as it tends to centralise the current, and to prevent 
its dissipation in long circuits, These improvements further consist in the 
manner of forming the compound wire, viz, by melting the silver in a pre- 
viously formed hollow ingot of copper heated. By this course a union of 
the two metals takes place, thus forming a compound metal at their junction 
of a high conducting power. In drawing wire a direction is given to the 
In placing the 
wires of a telegraph he takes advantage of this peculiarity, and by selecting 
the rear end of the wire in a coil as the connection end, so that the current 
through it shall take the same direction that the wire did in passing through 
the draw-plate, the current may be thus kept more in the centre of the 
wire. 

2559. G. Seymour, Fenchurch-strect, London, ‘ Insulating and protecting 
electric telegraph conductors.”— Dated 10th November, 15 

This invention consists in the application of animal hair or other animal 
fibres when insulating electric telegraph wires or conductors. 

2581. C. H. Brooks, Greet George-street, Westminster, ‘‘ Paying out and 
hauling in telegraph ca'les.”—Dated 14th November, 1359. 

This invention consists of certain improvements whereby the strain or 
tension upon the cable during the processes of submerging or raising is 
regulated, varied, or maintained in such manner as to be entirely or nearly 
independent of the inertia of the appa.atus or its parts, and whereby the 
normal pressure of the cable upon the apparatus is decreased or equalised 
to such extent as may be desirable. In some cases the patentee passes the 
cable over a spiral dram or apparatus, the radius of curvature of which 
varies, being least at the point when the cable coming from the coil reaches 
the apparatus, and greatest when it leaves it. This spiral drum or apparatus 
may be either continuous, or it may be divided isto sections, and these 























sections and spirals may be laid either vertically or horizontally along the | 


deck of the paying-out vessel. The spiral, or any of the sections composing 
it, may be fixed rigidly or may be connected with springs so as to have a 
certain latitude of motion either vertically or horizontally. 





Cuiass 10.—MISCELLANEOUS, 
including all Patents not found under the preceding heads. 

172. C. C. J. Gurrroy, Duke-street, Adelphi, London, *‘ An improved smoke- 
consuming apparatus, and also an vnproved method of introducing the 
coal or fucl into it." —Dated 24th January, 1860, 

This invention cannot be described without reference to the drawings,— 
Complete specification. 

266. M. A. F. Mewnons, Rue de U'Echiquier, Paris, ‘ Machinery for stripping 
and extracting the flaments of textile plants, and applicable to the treat- 
ment of sibro ligneous matters ta geveral.”"—A communicati n,— Dated Ind 
February, 1200. 

This invention cagnot be described with ut reference to the drawing:.— 
Complete specication. 

278. J. Gevos, Wellington-stret South, Strand, Loudon, ** Amalgamating 
metols, or producing clloys."—A commeunication.—Daled 3rd February, 
1860. 

The metal or alley, the subject of the present invention, is composed of 
copper, zinc, and iron, and, if the amalgamation of parts be perfect, the 
product may be worked both in a hot and cold state. The ratio of the three 
metals in the compound which answers best of all is for 60 Ib. (in weirht) of 
copper, 38 Ib, 2 oz. of zine, and 1 Ib. 8 oz. of iron, making 109 Ib. in all of 
the amalgam metal or alloy —Complete specification. 





202. M. A. F. Mennons, Rue de UBchiquier, Paris, “* Joining surfaces of 
leather." — A communicution.—Dated 4th February, 1860. P 
This invention consists in an improved means of jo'ning together leathern 
surfaces in the manufacture of straps, driving-bands, articles of saddlery or 
harnessing, and, in general, all detached pieces of leather requiring to be 
firmly united either at a given point or over their entire surface. The sur- 
faces to be joined are first roughened and coated with a cement prepared by 
boiling together 
10 Ib. weight of oil of petroleum. 












A thin strip of gutta-percha softened at 


| the fire is then laid on one of the leathern surfaces, the other is superposed, 


lime (this acetate is treated with pyroligneous acids, and used in a state of | 


paste), and 50 1b. of the purified sulphate of ammonia prepared as above. 
The chloride of calcium, then the acetate of lime, next the sulphate of 
ammonia, are placed in a boiler, and become dissolved in water heat-d to 
about 140 deg. Fah. The water saturated with these matters is carried to, 
and maintained at, the boiling point until the water is evaporated, and a 
crystalline deposit then remains ; the crystals are removed and placed ina 
reverberatory furnace heated to a dull red, where they are stirred. This 
salt, on being withdrawn from the furnace, is the salt which forms the 
basis of all the operations for rendering matters uninflammable. Employ- 
ment of the salt to prepare an uninflawmable starch, or a starch which, when 
applied to muslins, lincns, and other tertile fabrics, prevents their flaming :— 
Dissolve the salt in boiling water until the solution marks 5 deg. Beaume, 
leave it to settle, and decant, and for every 100 quarts of the decanted 
liquor add two to five per cent. of liquid ammonia and mix intimately, 
Take starch during the course of its manufacture, and before being dried, 
and place it in the liquor last named, leave it to macerate, and decant. 

precipitated starch is placed in filters and subsequently dried. It is 
then ready for the market. Pulp is rendered uninflammable when in the 
dry state by introducing the salt prepared as first described in the water in 
which the pulp is held in suspension until the liquor marks 6 deg. Beaume. 









and the whole is passed between a pair of rollers, or otherwise pressed to 
complete the adhesion of the different parts. —Complete specification. 


395. S. Coppinc, Tokenhouse-yard, London, ‘* Coffins."—A communication.— 
Dated 14th February. 186 
This invention cannot be described without reference to the drawings,— 

Complete spccijication. 

548. H. Hiegins, Orleans, Massechusetts, U.S., *‘ Supporting the fluke of an 
enchor, and discharging the same from the bulwark rail of « vessel.” — 
Dated 28th February, 1860, 

This invention cannot be described without reference to the drawings,— 
Complete specification 
568. W. Busu, Dulwich, Surrey, “‘ Granulated seidlitz-powder.”—Deted lat 

March, 1860. 

This invention consists in dehydrating the carbonated alkalies of potash 
and soda, and mixing therm with a correct chemical proportion of acid, also 
dehydrated ; sulphate of soda may be added or omitted in the manufacture, 
18 per ceut., or thereabouts, of sulphate of soda being the most suitable 
proportion. The addition of the sulphate of soda communicates to the 
preparation, when dissolved in water, more of the character of the seidlitz 
spring in Germany. The whole is then subjected to heat till a state of 











| the same tim 





partial fusion is produced, and is then passed through a perforated appa- 
ratus for the purpose of granulation. The granules dissolved in water 
evolve carbonic acid gas, creating an effervescence, and producing the 
double salt of potash and soda after decomposition.—Complete specification. 
2508. G. N. Bunter, Bartlett’s-buildings, Holborn, London, “ Ornamenting 
articles composed wholly or partially of jet.”—Dated 4th November, 1859, 

This invention consists in the application of the precious stone known as 
“turquoise” to the ornamentation of articles composed wholly or partially 
of jet, such as bracelets, brooches, pins, earrings, head ornaments, studs, 
sleeve links, buckles, and other similar articles, the turquoise being set or 
inlaid on the surface of the jet in any convenient manner, and so as to 
form patterns or devices according to the taste of the workman.—Not pro- 
ceeded with. 

2512. F. H. Houmns, Northfleet, Kent, “‘ Apparatus for transmitting light.” — 
Dated ith November, 1859. 

This invention relates to a peculiar arrang t and adaptation of a 
reflector or reflectors for producing the effect of a continuous light on the 
“retina” of the eye, from whatever direction such light may be seen, In 
carrying out this invention it is proposed to employ one or more reflectors 
revolving round or over or under a lamp or light with sufficient velocity to 
produce a constant or continuous reflective light from any part of a circle. 
—Not proceeded with. 

2520. C. MACKENZIE, Stornoway, Ross, N.B., “ Cutting and dressing staves 
Sor casks, &c.”—Dated 5th November, 1859. 

In these mechanical contrivances, the cutters with their appurtenan: 
and the bed upon which the staves slide, are so arranged and constru 
that the operator can adjust and arrange all the parts necessary for d 
staves of different widths in the same barrel, with both a poo! hog and bev 
proportionate to the width. The improvements also provide that, in the 
same or a single machine correspondingly adjusted staves for casks and 
barrels of all sizes and forms may be dressed, the staves being properly 
proportioned by the machine. The whole of the improvements embodied 
in this invention (with the exception of a V-guide employed for guiding the 
stave being cut) refer to the arrangement and combination of parts by 
which a variety of bulges, bevels, and cuts off the side of the staves can 
be made of uniformly accurate proportion, and the staves thus suitably 


prepared at once to suit the work required.—Not proceeded with. 
2523. E. A. Cucne, Boulevart St. Martin, Paris, ‘ Galvanising metallic 


wires.”— Dated 5th November, 1859. 

According to this invention the inventor substitutes for the gauge plate or 
sand an apparatus analogous to an argand gas burner, disposed in such 
manner that the wire can be introduced and passed in the space which exists 
in the centre of the burner-like apparatus ; jets of warm or cold air are 
forced out of the jet openings by means of a blowing machine or pump. 
These curreats converge towards the wire, and in a direction slightly oblique 
to its axis, so as to throw off sideways, and not lengthways, of the wire the 
oxides and foreign matters which it brings from the surface of the bath. In 
proceeding thus a vein, fibre, or grain is produced in the zine following the 
axes of the wire, and rendering the adhesion of the zine complete. if he 
wishes this vein or fibre to form a helix round the wire, he adapts to the 
centre of the jet apparatus in question a tube of certain diameter, in the 
interior of which is a helical hollow, in which the current of hot or cold air 
circulates intended to envelope the wire in its passage in the centre of this 
tube.— Not proceeded with. 

2476. C. R. N. Paumen, Islington, “* Improved strike bella, air belle, and 
signal apparatus applicable to carriages and other purposes apecified,"— 
Dated 31st October, 1859. 

This invention consists of the following arrangements :—Omnibus tele- 
graph.—Along the upper roof the inventor fixes one or two moulded rubber 
air vessels or inflated rings, 1 in. deep, with a }-in. passage in the centre of 
the ring, through which he places a short metal rod, having a knob at 
one end and a hole at the other, to which he fastens a chain 1 ft. long, A 
cast metal guard completely covers cach vessel, except a 4-in. hole in the 
centre, through which the rod projects downwards, A whistle or sound 
instrument near the conductor or driver is connected with one or both air 
vessels by a tube running outside the lining; any passenger by pulling the 
chain flattens the rubber vessel and effects the sigual. Bell.—On the centre 
of a narrow strip of flat brass he fixes an upright pillar about 2 in. high, 
having one or two short arms projecting horizontally; and over this he 
fixes a bell. A flat brass or steel hammer-spring (a hammer at one end 
through which the spring slightly projects) is fixed in the arm, so that the 
hammer hangs downward, setting close to the inside rim of the bell. A metal 
rod wil! work horizontally with the base, through a guide hole in the pillar 
foot. A spiral spring circles the near end of this rod, and a catch or sword 
is so placed near the other end that passengers, by pulling a wire or chain, 
cause the hammer-head to be forced backwards by the catch, the retarn 
action striking the bell, and the spring bringing back the rod and catch to 
its position. Air bells.—Or he substitutes a mechanism, somewhat simiiar 
to the above, and works it by placing an oval-shaped rubber vessel (about 
ij in. diameter and 1 in. deep) in connection with the horizontal rod de- 
scrived, the air vessels being also connected together by an air tube. 
Passengers signal by compressing one or either of the inflated rings, by 
pulling the chain as described in working whistle signals. By enlarging 
the above bell-striking mechanism and ordinary contrivances, whether 
worked by air, or wires, or otherwise, he makes it suitable for giving strike- 
bell signals in houses, hotels, ships, trains, private carriages or elsewhere, 
and, by adding a pendulum or silent indicator signal of any kind to this 
strike mechanism, he ¢ffects two signals, signalling also by compressing 
two inflated rings by one pull or pressure described. Door bells. —He pro- 
poses to fix the bell over the door horizontally at the end of an angular 
strip of brass; one end of the spring-hammer is fixed in or through the 
crown; the other projects perpendicularly below the rim, and catches the 
door when opened. Library or table bells.—The spring-hammer is fixed as 
described on the pillar-arm or crown ; the hammer-head will be raised or 
forced back by a catch or swivel operated by the finger pressing down (or 
raising) a rod working perpendicularly ; in the hollow pillar on which the 
bell is fixed a flat or spiral spring is attached, if required.—Not procecded 
with, 

. G. T. Bousrigip, Loughborough Park, Brixton, Surrey, ‘‘ Grinding and 

polishing shets of plate and other glass.”"—A communication.—Duted 
bth Novenber, 1859. 

In order to grind plates of glass to an even thickness the plates of glass 
are placed on a carriage which slides on an inclined frame ; the inclined 
frame is twice the length of the sliding carriage, and above the centre of 
the inclined frame a grinding cylinder is supported in such manner that it 
can be brought nearer to or farther from the inclined frame, to regulate 
the thickness to which the glass shall be ground, The grinding cylinder 
is caused to revolve rapidly by a pulley on its axis being driven by a 
driving-band, and the cylinder is so supported that, in addition to its being 
caused to revolve, an endway motion may be imparted to it by a dise on the 
axis of the cylinder working in a grooved cam on an axis to which motion 
is given from the of the grinding cylinder. As the grinding cylinder 
revolves the sliding carriage is moved up the inclined frame, and under the 
grinding cylinder, by means of two screws working in nuts on each side of 
the sliding carriage ; these screws are caused to revolve by worm-wheels on 
their axes taking into worms on an axis to which motion is communicated 
from the axis of the guiding cylinder, A hopper containing sand and 
water, or other grinding material, is placed above the grinding cylinder to 
supply grinding material between the cylinder and the surface of the glass, 
and the grinding material, after passing between the cylinder and the glass, 
flows down over the unground portion of the glass, In constructing ma- 
chinery for polishing plate glass according to this invention, it is prefe 
to construct the machine so that two plates of glass may be pohshed at 
, but machines constructed in a similar manner may be made 
for polishing only ove plate at a time. 

2527. P Dierens, Brussels, “ A system of leter-paper, letter-invoice, letter- 
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ee 
circulars, prices currnts, memorandums, and other missives.”—Dated 7th 
November, 1859. 
According to this invention the sheet of paper is made of a suitable form 
or shape to allow the printing on the back part thereof of the name of the 


| town from whence the letter is sent, and the three first letters of the date, 


about 20 ib, weight of gutta-percha chippings with about | 





| the christian and surname of the writer, with his profession, the words 


“received the ........++,” “‘answered tire .. ." On invoices the 

total amount thereof, with the names of the principal articles in which the 

writer deals, &c. On another part of the letter is printed the name of the 
town to which the letter is to be sent, the letter “ M” as the initial for 

“ Mr.,” “ Mrs.,” &., and the name profession, and residence of the person 

to whom the letter is sent. By this plan no letter will require to be opened 

to ascertain the writer, and they will be more easily classified in the Post- 
offices, on account of the addresses being legible and uniform —WNot pro- 
ceeded with. 

2529. J. A. Cuankn, Long Sutton, Lincola, “ Extracting seeds or stones from 
Sruit.”—Dated 7th November, 1859. ’ 

This invention consists in the employment of a mechanical contrivance 
whereby the fruit is first flattened by pressure, so as to cause the stones or 
seeds to be plainly seen through the husks or skin, and then perforated or 
yunctured so as to remove or expel the stones or seeds therefrom, the pulp 
being left in the skin by reason of its having been removed from the reac! 
of the punching or perforating instrument by the primary pressure, 

2530. G. Lacey, Birmingham, “ A rein-handle and holder, applicable for 
riding or driving, either for single, double, or team veins,” —Dated Tth 
November, 1859. 

This invention consists of a handle made of ivory, bone, or enamelled 
leather, metal, china, glass, or other suitable material or materials, so con- 
structed that means are provided at each end for gripping or = 
leather or other material of the reins or bridle, and yet be capable of being 
readily applied, moved, or adjusted or removed alt gether at pleasure. The 
use and object of this handle is not only to keep the reins or bridle asunder, 
and to enable the rider or driver by a mere motion of the hand to guide or 
direct the horse or horses he may have under control, but the position of 
the handle also affords greater controlling power without the assistance of 
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the whip-hand for holding in, pulling up, or otherwise managing horses 

during the time of their being ridden or driven. For double harness tandem, 

or 4-horse teams, the patentee prefers constructing the handle of a semi- 

circular form, one part being attached to the reins of the fore horse or 

horses, and the other part to the reins of the shaft or wheel, or horse or 

horses. And this compound handle he proposes to be used separate or 
i as cir t 

the horse or horses, or the intricacy or other difficulties of the road. The 
reins thus connected he purposes holding (when out of use, or during the 
times the horse or horses are standing) by passing them over or between 
friction rolls fastened to the dash or toot-board or seat of the carriage on 
which the driver sits, or in any other suitable position, so as to readily 
attach the reins to an clastic holder capable of sufficient expansion and con- 
traction to allow the horse or horses a sufficient amount of freedom for 
tossing the head, or straining the neck, without injuring the mouth, or in 
fact to hold them with an easy hand-like restraint. 

2632. H. Banker, Hastings, “‘ Pipes.”—Dated 7th November, 18 

The patentee claims forming a groove or grooves in the interior of the 
bowl of the pipe, extending downwards from the mouth of the bowl, and 
communicating with the bore of the stem of the pipe for the purpose of 
maintaining a free draught in the pipe, and facilitating the smoking 
thereof, 

2353. G. Meine, Lay St. Christophe, Meurthe, France, “ Mills.”—Dated 7th 
November, 1859. 

The principal object of this invention is to cool the mill-tones, and thus 
prevent the heating of the flour, and for this purpose the inventor uses an 
apparatus composed of one or more air chambers placed in the upper 
surface of the movable stone. This invention cannot be fully described 
without reference to the drawings.—WNot proceeded with. 

2634. H. Grarton, Chancery-lane, London, ** Bell and other signal apparatus 
to dwelling houses, &c.”"— Dated 7th November, 1859, 

This invention relates to forming the surrounding or other adjacent parts 
of bell pulls, or such like and other means of communicating siguals, also 
knobs and fastenings or parts thereof, of glass, or other transparent or 
semi-transparent material, or of perforated material adapted to admit of 
the passage of light. Such matters may, if required, be combined with 
metal as a means of fixture, and the glass or other matters thus employed 
may have letters or other devices therein or thereon, so that when parts 
arranged according to these improvements are applied to a street doorway, 
or other place with light passing therethrough, any number, name, or other 
information thereon may be readily seen from the outside, and by the 
adaptation of colours or other forms various ornamental effects may be 
obtained; or the light passing through such apparatus may be simply 
conducted on to othcr means which are thereby more fully seen.—Noet 
proceeded with, 

2535. W. E. Newton, Chancery-lane, London, ** Accelerating combustion in 
Surnaces or flreplaces."— A conmunication.—Dated Tt November, 1359. 

Tt is well known that hydrogen gas when supplied with oxygen produces 
the highest temperature which has been hitherto obtained by combustion, 
the most refractory bodies being fused by it, even those which are not in 
the least affected by the heat which is ordinarily provided in furnaces. The 
object of this invention is to effect in furnaces for manufacturing purposes 
(whatever may be the fuel with which they are supplied) the instantaneous 
and regular production of this powerful combustible ; this is effected by the 
employment of an element of nature, viz., water, and its decomposition into 
hydrogen by means of another element, viz., fire. 

2536. A, TEMPLETON, Skinner-strect, London, and J. 
 Chenille.”—Dated 7th November, 1859, 

For the purposcs of this invention, in place of making chenille or like 
fabrics by cross or otlier weaving as heretofore, the yarns of worsted or 
other fibres are laid side by side, so as to form a sheet of unconnected yarns 
laid paralicl to each other, and the several yarus so laid together in a sheet 
are then combined or conuected together by making parallel rows of 
stitches produced by a scwing-machine having s.veral needles, in such 
manner as to produce the rows of parallel stitches simultaneously and trans- 
versely, or at right angles to the direction in which the yarns are laid; and 
such stitches may consist either of tambour work, or they may be made by 
sewing-machines where two threads are used to each needle, one at the back 
and the other at the front, of the yarns. It is preferred in carrying out this 
invention to use sewing-machines arranged to work with two threads to 
each needle, and to make two rows of stitches near together, though a 
single row of stitches only may be used to each strip to be cut off. When 
fabrics made by sewing, as above described, are to be used for producing 
woven piled fabrics, or for producing piled fabrics by sewing or fastening 
chenille-like fabrics side by side in parallel rows on a back fabric, the 
chenille fabric produced as above described is to be cut up into strips, in 
such manner that one, two, or more rows of stitching produced by the sew- 
ing-wwachine are near the middle of each strip, the yarns protruding on 
either side of such row or rows of stitches, In some cases a yarn or thread 
is introduced between the two rows of stitches at or near the middle of each 
strip, in such manner that such yarn is fastened to the fabric; and this is 
preferably done by the use of one back-thread or yarn to the two threads 

y which the two rows of stitches of a strip are produced. For some 
purposes, in place of using sewing-machines to connect the sheet of yarns 
or threads by parallel rows of stitches, the requisite connection may be by 
suitable cement or adhesive matter applied in parallel lines, in which case it 
is preferred to use a yarn or yarns fixed by cement at the middle of each 
strip or part which is to be cut off. 

2547. G, Wurte, Dowgate-hill, Cannon-street, London, ** Endless leather bands, 
straps, or belts for driving machinery.”—A communication.—Dated th 
November, 1859. 

This invention consists in connecting the ends or other parts of leather 
mill-bands, straps, or belts by means of screws of iron, brass, or any other 
suitable metal passing through and through the overlapping end or parts of 
the said bands, belts, or straps; and by this method two or more leather 
belts or straps may be connected together, either in their full length and 
breadth, or in parts thereof. 

2648, D. FuuTon, Glasgow, ‘* Cylinders or rollers for printing, &c.”—Dated 
9th November, 1859. 

This invention relates to the construction of cylinders or rollers for 
printing and other purposes in such a way that a comparatively thin ex- 
ternal shell of copper or other metal may be satisfactorily used ; and in 
carrying it into effect, according to one modification, the mandril or 
spindle on which the roller or cylinder is mounted is formed with a slight 
taper from end to end, and has placed on it a metal shell or slip internally 
shaped to fit the taper of the mandril. This shell or slip is divided or stit 
through at one side from end to end, and is capable of being equally ex- 
panded by being forced towards the larger end of the mandril. In this 
way the expanding shell or slip is forced out to fit the internal surface of 
the external shell, which surface may be formed with or without a taper, 
provided that the outer surface of the expanding shell or slip is shaped to 
correspond. The expanding shell or slip may be reduced to shape by 
boring and turning; or it may be produced by casting in a mould having 
metal surfaces, either internally or externally, such mould-surfaces being 
proportioned or shaped so as, more or less, to dispense with subsequent 
turning and boring. If metal mould-surfaces are used, the slit may be 
formed by means of a thin metal blade placed in the mould, with which 
arrangement the casting will be able to contract on cooling without crack- 
ing. In the case of rollers of large size, cylindrical filling-up slips may be 
fixed on, the mandril being tapered externally to fit the expanding shell or 
slip —Net proceeded with. 

2549. M. A. F. Mrnnons, Rue de U' Echiquier, Paris, “ Destroying insects in 
grain, &e."—A ¢ memunication.— Dated 9th November, 1859. 

This invention consists in the application of carbonic acid gas to the 
destruction of the insects contained in grain and other organic matters,— 
Not proceeded with, 

2550. G. Spm and D. Spin, Stepney-green, London, * Bands for driving 
machinery, d&c.”— Dated 9th November, 1859, : 

This invention consists in forming bands for driving machinery, hauling 
up cages in mines, towing boats on canals, and for various other purposes 
in which great tensile strength is necessary, by combining a band or strip, 
or bands or strips, of steel or other metal, or metal wire, with any other 
material suitable for the purpose, such as textile fabrics and various other 
materials, 

2551. J. Daurs, Greshain House, Old Broad-street, London, “ Applying 
deodorising fuids to sewers, de." —Dated (th November, 150, ; 

The patentee cmploys a tank capable of containing the requisite amount 
of deodorising material to be supplied to the sewer at the spot at which 
the tank is situated during several days, and from the bottom of this tank 
a pipe passes into the sewer. The tank he prefers to be formed beneath 
the surface of the ground, and when the sewer runs along the road that 
the tank should be under the foot-path, and at the side of the tank a shaft 

s formed, which passes up to the surface of the ground, and is covered 
with a movable door; in this shaft there is a glass gauge communicating 
with the tank which indicates the amount of deodorising fluid in the tank, 

‘he pipe from the bottom of the tank also passes through the shaft, and 

on the pipe there is a tap, the plug of which is connected with suitable 

pparatus, actuated by clockwork, for turning the plug more or less at 
different times of the day, so that more deodorising material may be sup- 
plied to the sewer at those parts of the day when more sewage is passing 
through the sewers than at others; this clockwork and apparatus is con- 
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may require, either from the mettle or temper of | 
| brackets formed in the frame of the apparatus take into the collar. Rotatory 


2555. R. A. Brooman, Fleet-street, London, ‘‘ Mills or apparatuses for ex- 
tracting oils from seeds.""—.A communication.— Dated 10th November, 1859. 
This invention consists in the employment of metal mortars, in com- 
bination with metal pestles, for extracting oil from seeds, and in certain 
hi by which the said pestles and mortars are 





arrang S 0 y 
operated. The mortar, which is made by preference of cast-iron, is chan- 
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tained within the shaft. The tank may be filled with the deodorising fluid 
through a pipe passing from the shaft into the upper part of the tank, 
2554. J. Epwarps, Aldermanbury, London, and J, 8. Wrictit, Birmingham, | 
** Buttons.” — Dated 10th November, 1859. | 
This invention consists in placing the shank in a groove formed in the 
back of a button, so that, when the button is sewn on, it is drawn close to 
the garment, and so that the shank cannot be bent down or broken off in 
packing also preventing the necessity of passing the shank through the 
cloth. 


| surface only beyond the cutting edge bearing against the wo 


nelled or grvoved on its interior, with a guide collar on its exterior; 


motion is communicated to the mortar through a bevel-wheel, which is 
keyed to its lower part, and into which a pinion gears on a shaft that 
carries fast and loose pulleys, round which a strap passes to the broad belt 
or main driving pulley. The iron pestle, which may, if desired, be cast 
hollow, is formed at its lower part to correspond with the shape of the 
mortar, and is connected at its upper part to a cap linked to an arrangement 
of weighted levers for giving and regulating the required pressure; or, 
instead of these levers, springs may be employed. A hopper is provided 
for the introduction of the seed to the mortar, as well as a rake to stir and 
divide it. 

2556. J. Tenwick, Albion Foundry, Portsmouth, ‘* Street-gutters.” — Dated 

10th November, 1859. 

The object and intention of this invention is to carry off the water below 
the surface of the gutter, so that, in heavy rains, the gutter shall act as a 
double gutter, and thus prevent the flooding of the street or road. The 
patentee makes the gutter either of cast or wrought metal in the form of 
a deep trough, in lengths of about 3 ft., with a curved lip at top to rest on 
the surface of the street or road ; into the top of the said trough he places 
a dished or concaved plate of metal, through which numerous holes are 
formed, so that, supposing several of such lengths of troughs and lids con- 
stituting gutters to be connected together, and to suitable traps and gratings 
along the line of the street or road at each side thereof, the effect will be as 
follows :—Under ordinary cases, the water will pass principally through the 
aforesaid holes in the lid of the gutter, and along the trough be’ow into the 
trap, and from thence in the main drain or sewer; but, in cases of floods, 
it will pass along both the surface of the gutter and the trough, 

2557. 
photographic pictures.” —Dated 10th November, 1859. 

The patentee makes the body of the camera of meta! (usually of brass) ; 
the bottom, top, and sides of the body are soldered or otherwise fixed toge- 
ther, and the front, which carries the lens o* lenses which are mounted in 
the usual way, slides in guides fixed to the sides of the body, so that the 
front can be moved up or down to adjust the position of the image hefore 
taking the picture, ‘aud the front with the lens or lenses may be entirely 
removed from the body of the camera for convenience of packing the 
slides therein. When it is desired to reduce the depth of the camera from 
front to back as much as possible, a tube or tubes are fixed to the front of 
the body, so as to project therefrom, and on the ends of the tube or tubes 
the lens or lenses are mounted. The case or dark slide for containing the 
sensitive plate or surface is introduced by an opening at the top of the 
camera as heretofore, and in the bottom of the camera, and at the back 
thereof, a slit is formed through which the slide may be drawn down to 
expose the sensitive surface when taking a picture; this arrangement is 
more convenient than drawing the slide up by the opening at the top as 
usual heretofore. The case or dark slide is also made entirely of metal ; 
the slide which closes the front thereof is, when closed, secured by bolts ; 
the handle or handles with which the case or dark slide is fitted are, for 
ce mvenience of packing, made to spring. so that they may be pressed down 
flat on to the case or slide. Frequently he makes the case or dark slide 
double, to receive two sensitive plates or surfaces back to back. For this 
purpose both sides of the case slide out to expose the se» sitive plates or sur- 
faces, and the top of the case or slide also slides out to allow the plates or sur- 
faces to be put in; the ground glass used in focussing is mounted in a metal 
frame that it may pack into as small a space as possible. Where two lenses 
are employed in cameras to take stereoscopic pictures, the partition in the 
camera to separate the two images formed by the lenses is made to take out 
in order that the dark slides and focussing glass may be packed away in the 
interior of the camera, 
2563. J. BLINKHORN, 

November, 1859. 

According to this invention it is preferred that the cylinder or barrel 
should be fixed horizontally, but this may be varied, and motion is given to 
the piston by means of hand levers, the ends of which are placed in sockets 
on a shaft or axis, which by arms give motion to connecting rods and they 
give motion to a cross head fixed on the piston-rod, the cross-head being 
guided in its motion to and fro. The piston is, by preference, formed with 
a cupped leather or other material on each side. The suction-pipe is 
branched at its upper end into two parts, so as to alternately allow the 
water to flow into the two ends of the cylinder or barrel, and the outlet- 
pipe is similarly branched so as to admit of the water being forced out 
alternately at the two ends of the barrel or cylinder. The valves for the 
inlet passages to the cylinder or barrel are fixed to a plate of wood, through 
which water-ways are formed, corresponding to the branched water-ways, 
into the cylinder, and this plate of wood is received into a recess in the 
upper end of the induction-pipe in such a manner that, when the induction- 
pipe is fixed to the branch induction-ways, the plate of wood will be shut in 
and pressed all round the edges, so as to make a good joint. The eduction- 
valves are similarly applied to a plate of wood, which plate of wood is 
similarly placed in a recess formed in the junction between the branched 
water-ways from the ends of the cylinder or barrel and the outlet-pipe. 


2565. R. A. Brooman, Fleet-street, London, “‘ Preparing plates and cylinders 
Sor printing from.”—A communication.—Dated 11th November, 1859. 

The inventor first produces upon a lithographic stone the outline of the 
design to be executed, and draws as many proofs as there are to be colours, 
and transfers the proofs to so many stones. Each colour and the register 
are produced in gum, and the desiga is covered with lithographic ink, and 
allowed to dry; the stones are acidulated, gummed, and ungummed, and 
then ail the design produced with the gum becomes white. Proofs of the 
design are taken in lithographic transfer ink, and are transferred to plates of 
polished metal (copper, for example); they are inked and powdered over 
with bitumen, and when the ink is dry, acid is a) plied to bite out and re- 
move all the parts not protected by the bitumen. For engraving on rollers, 
the inventor proce:ds in a similar manner, but the metal should not be 
bitten entirely through ; as with the plates there must; be as many rollers 
as colours in the impression.—Not proceeded with. 

2570. A. Vickers, Bristol, ‘‘ Opening and shutting two oi four gates or doors 
simultaneously, de.” —Dated 12th November, 1859. 

This invention consists in the employment of a crab turning two or four 
upright shafts by means of wheels, worms, and pinions; the shafting may 
be either vertical, oblique, or horizontal, and may be made of wood, iron, 
or any other suitable material. The upright shafts are the hinges or pivots 
upon which the gates or doors are hung. These upright shafts are situated 
at four points at equal distance from one another, and are in connection 
with two line shafts running parallel with each other, and connected 
together by a cross shaft worked by a pair of mitre wheels at each end of 
it. The crab works on the end of one of the line shafts. The invention 
cannot be fully described without reference to the drawings. 

2561. C., Norrineton, Green Bank, Plymouth, “ The protection of ships or 
vessels, forts or batteries, from cannon shot.” — Dated 12th November, 1859. 

This invention consists in the application of metadlic wire to such pur- 
poses cither —— from, or in conjunction with, protecting metal plating. 
It is preferred, in using wire, that the same may be laid or plaited into 
ropes of a flattened form, though the wire may be otherwise formed into a 
suitable fabric. —Not proceeded with. 


2572. R. Howson, York, ‘ Bells and gongs.”— Dated 12th November, 1859. 

If two or more metallic rings be taken of different diameters, but tuned 
together so as to be in unison when struck, their thicknesses will be fo ind 
to be related to each other in the ratio of the squares of their diameters, 
such diameters being taken sometimes across their outer circumferences, 
and in other cases across circles contained within the circumferences, 
according to the shape of the rings employed. This invention consists, 
Firstly, in the application of this law (or such an approximation to it as is 
practicable) to regulate the relative thickness of the metal of a bell at all 
parts thereof, except at the lip, the crown, and the part adjacent to the 
crown, The invention consists, Secondly, in an improved shape of gong, 
which may be described as follows :—Suppose the heel of a tuning-fork to 
be fixed to an axis with the prongs projecting at right angles thereto, and 
with the two ends of the axis and the two lips of the prongs all in the same 
plane. Suppose now the axis to be turned round so as to complete an 
entire circle, the figure which the fork describes will represent the shape of 
the gong. The invention consists, Thirdly, in casting bells with their crowns 
downwards, instead of upwards as ordinarily practised, and in heating the 
mould by means of a fire placed within the inverted core. Fourthly, 
whereas great injury is often caused to the molecular structure of bells in 
consequence of the rigidity of the core not allowing the metal to contract 
freely during the process of cooling, this invention consists in giving unusual 
freedom for contraction, by the use of cores which are collapsible. The 
foundations of such cores are accordingly made of metal, but instead of 
having them permanently rigid, the inveutor gives them a segmental con- 
struction, and he connects the segments together by means of screws or 
keys, in such a manner that, when the keys or screws are removed or 
slackened, the segments will be at liberty to yield inwards to a limited 
extent. Fifthly, the invention consists in using cast-iron moulds for the 
manufacture of small bells and gongs, or what are known among moulders 
as ‘‘ chills,” —Not proceeded with. 

2575. P. GranamM, Oxford-street, London, ‘‘ Apparatus for cutting wood.”— 
Dated 14th November, 1859. 
The inventor employs a circular or dise knife mounted somewhat as an 


Spalding, Lincolushire, ‘* Pumps.” — Dated 11th 





| ordinary circular saw, and the wood is supported on a traveller, with 


adjusting means adapted to regulate the depth of cut or thickness of veneer 
or other to be removed. He forais the cutter with a portion of its 
from which 





| may be conveye 








the cut is effected, to give steadiness to the cutter, and yet avoid too great 
friction. He also forms such cutting knife into an endless band passing 
over a pair of drums or pulleys. He also applies one or more cutters with 
knife-edges, such as referred to in a frame to which a reciprocating motion 
is given, but when more than one of such cutters is operating upon the 
same log to cut off several veneers or boards at the same time, he places 
them in advance each of the next to give room for the thickness of the 
knife. He applies sharpening means acting against the knives to preserve 
the required cutting edge.— Not proceeded with. 
2577. J. Mapin, Sheffield, “ Furnaces and appliances connected therewith for 
hardening and tempering crinoline or sheet-stecl, and measuring the same.” 
— Dated 14th November, 1859. 

The patentee proposes to construct a furnace with internal chambers or 
tubes running longitudinally through it, in such manner that the heat from 
the firing places traverses beneath and over the chamber or tube, the 
bottom ,of the chamber forming the top of the lower flue, and the 
cover of the chamber forming the bottom of the upper flue. At one 
end of each chamber or flue are two or more inlet metallic tubes through 
which the strips of steel from the supply-reels enter the furnace, and at the 
other end are outlet tubes, through which, when properly heated, they are 
drawn by rolls at such rate of speed as may be required. They are then 
drawn between chilled metallic dies formed of two water-tight vessels 
placed face to face; each of these are furnished with a constant supply of 
cold water, and provided at the top of each with an outlet through which a 
continuous flow is maintained to carry off the heat absorbed. He then 
passes the steel over a continuous flame of gas obtained by attaching to a 
gas-pipe a fan-shaped head covered with wire-gauze of such mesh as may 
be required to regulate the quality or colour of the flame for tempering or 
blueing. Another arrangement whereby he tempers the steel is by passing 
it over a metallic plate which is heated by the furnace, the flue of which is 
continued beneath it and heats it, subject to regulation by means of a 
damper. To the end of each set of rolls he attaches an indicator of the 
ordinary construction for measuring the length of steel from the rolls; the 
steel is taken up by reels whjch can be removed at pleasure when the 


| Stee fon At sat 2 s 
A. J. Menuuisu, Holborn-bars, London, ‘* Cameras for obtaining | quantity indicated is rolled upon them, and these dies, as well as the large 


supply-reels from which the steel is drawn through the furnace, are formed 

with one face or side detachable from the axle by a screw or other similar 

contrivance. 

2586, E. Boruase, Allenheads, Haydon Bridge, Northumberland, “ Separating 
metals and metallic ores.”—-Dated 15th November, 1859. 

The materials or substances from which it is desired to separate the metal 
or metallic ore, if not already mingled with water in the state of slime, or 
what is known to miners as “‘ sludge,” must be sufficiently crushed (if neces- 
sary) by any of the known methods for effecting such purpose, and mixed 
with water, such mixture being then introduced into an inclined sieve, 
which may be of a cylindrical or any other suitable and convenient form, 
and which, being caused to revolve, an agitation of the mass ensues, the 
larger fragments passing out at the lower end of the sieve, from whence they 
into a *‘ hotching ” or other separating machine, or dis- 

sed of as may be deemed proper. The larger fragments of the materials 

ing thus separated, the slime or ‘‘ sludge,” or that portion of the mate- 
rials which consists of small particles, or is in a comparatively finely divided 
state, passes through the meshes of the sieve, and is conveyed into a por- 
tion of the machine which the patentee calls a distributor, and which may 
be stationary, or have a rotatory motion, as may be deemed advisable, when 
it flows through suitable openings or launders or ducts into the outer part 
of the main portion or body of the machine. The main portion or body of 
the machine consists of a receptacle, which may be circular, or of any other 
convenient or desirable shape, the form thereof being no essential part of the 
invention. The last-mentioned receptacle is fixed on a perpendicular shaft 
placed in the centre thereof, such shaft, together with the main body of 
the machine, being kept in continual ‘‘ forth and back ” motion by means of 

itabl hanical arrang and which, as the contrivances for such 
purposes are well known and understood by mechanists, need not par- 
ticularly described ; or in some cases, where the metal or metallic ore 1s in 
very finely divided particles, it may be desirable to have the shaft and main 
— of the machine stationary. In the latter cases the agitation occasioned 

yy the rush of the materials from the distributor will be sufficient for the 
separation of the heavier from the waste and lighter portions thereof in the 
main body of the hi In the treat t of slimes containing very 
finely divided particles, the process of separation will be much facilitated by 
allowing water to fall into the same in showers, consisting of separate drops 
falling like drops of rain. 

Exp osion oF Gas.—An explosion took place on Thursday after- 
noon on board the Peninsular and Oriental Company’s steamship 
Orissa, lying in the inner dock at Southampton. She had been filled 
up with coals during the last few days, and one of the workmen had 
drilled a hole through the bunker for ventilating the coals, when he 
applied a lighted candle to the hole to see if it was perfect. An ex- 
plosion then followed, which blew up the deck. Three or four men 
were scalded and otherwise injured, but not seriously. 

HunGerrorp Bripce.—Captain Claxton has addressed a letter 
to the Times, stating that an influential company has been formed 
for the purpose of completing the Clifton Bridge by means of the 
Hungerford chains. The provisional committee is composed of 
gentlemen of influence in the locality, including the Lord-Lieu- 
tenant of Gloucestershire and Bristol, the Mayor of Bristol, &c., 
associated with some of the leading men in London. The engincers 
are Mr. Hawkshaw and Mr. W. H. Barlow. Provisional arrange- 
ments have been made for the purchase of the chains from Hunger- 
ford, and the piers, land, &c., at Clifton, upon terms which will 
enable this great national work to be completed for about £31',000. 

Tue Locomotive Bit. in THE Hovse or Commons.—On Thurs- 
day evening Mr. Garnett moved the second reading of this bill, the 
object of which he stated to be to remove those tolls on the passing 
along the roads of the country of locomotives which in certain cases 
amounted almost to a prohition of their use. Mr. Griffith said the 
bill made an exception with reference to the employment of loco- 
motives in favour of the metropolis, where the assent of the Secre- 
tary of State must be obtained for their use. He saw no reason 
why a similar precaution should not be applied to the case of other 
large towns, and he should, under these circumstances, and perceiving 
that the Secretary for the Home Department was not in his place, 
move the ee of the debate until the opinion of the Govern- 
ment as to the expediency of passing the bill could be ascertained. 
Mr. Clive said his right hon. friend (Sir G. C. Lewis) did not object 
tothe bill being read a second time. The amendment was then 
withdrawn, and the second reading of the bill agreed to. 

Layine Down or New Iron PAvemMent.—Messrs. Burt, Mowlem, 
and Freeman, contractors, of Millbank, are at present engaged in 
laying a new kind of iron pavement in Fenchureh-street and 
Leadenhall. street for the patentee, Mr. J. B. Redman, civil engi- 
neer, of 5, New Palace-yard. The iron pavement is placed down as 
a tramway on either side in 6 ft. blocks of 2 ft. wide and 9 in. deep, 
having the under and upper surfaces alike—that is, cast with deep 
diagonal grooves, to prevent the slipping of horses, their feet, in 
narrow streets, being likely to tread on the pavement. The similarity 
of both sides of the pavement will, to a certain extent, render re- 
pairing a simpler process, as the blocks will merely have to be 
turned over. Between the tramways, for the horse traffic in general, 
the usual pitching process will be adopted, and will be laid down by 
Messrs. Crook and Son, contractors. In Fenchurch-street 290 ft. of 
iron tramway will be laid down, and in Leadenhall-street about 
300 ft., the latter occupying the same position whee an iron paving 
was placed about two years since, and found to be a comparative 
failure. No better spots than Fenchurch and Leadenhall-streets, 
for a severe test, could well have been selected. 

Tue Grear Eastern at New York.—We had hoped that the 
management of the Great Eastern had undergone a thorough and 
radical reform, and that a brighter day was dawning upon this un- 
fortunate ship. We find, however, that the directors are back 
again at their old follies. ‘They have actually appliel to the 
Common Council of New York for information as to the capacity 
of the harbour, and upon the motion of the celebrated and inde- 
fatigable Boole, in whom all foreigners find so fast a friend, a 
“committee” has been appointed to supply the necessary facts. 
Unless the Chamber of Commerce of the Pilot Commissioners inter- 
fere, we greatly fear the result of all this will be the stranding of the 
huge vessel upon some portion of the bay, and her final dis vosal at 
auction as old iron. The knowledge of the harbour possessed by 
the Common Council is limited to that portion of it which lies 
between the battery and Randall's Island, and has been acquired 
by numerous excursions and divers personal explorations of the 
bottom performed in moments of high- wrought convivial enthusiasm. 
Nobody but the men who made the Leviathan the laughingstock 
of the world last spring would think of navigating her upon data 
furnished by the Booles and Bagleys of the City Hall.—NVew York 
Times. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

‘Tue Pic-MAKERS AND THEIR CUSTOMERS—CoOMPETITION IN Pic-mmon : Wiltshire 
and Ulwersione Districts — Matteaste Inon Tazapte: Varied Condition of 
Order Sheets — MetancnoLy Toric on ’Cuance — Coal anp InonsToNE 
Trave: Coal on the Littleshall Estale—GenesaL MANUFACTURING TRADES : 
Continued Dulness— Tue Lasoun Marker in THE District: Going too 
near the Cuckoo! —FatLure In Bramincuam — Hatr-Houipay Movement 
—Rauwar News: The Severn Bridge at Worcester: The West Miuland 

ion Case—Boren Expiosions — Fatat CoLuieky AccIDENTs— 
Exaine Enoine-Tenter—Ratwary AccmIpEesTs. 


Pic-MAKERS and their brokers continue to complain loudly of the 
absence of purchasers from the market, and maintain that there is a 
combination amongst the malleable iron-makers to force down prices 
by abstaining from —-.* till they have used up all the pigs 
that they now have in stock. There can be no doubt that manufac- 
turers are working their stocks very low under the determination of 
not committing the error of last quarter in purchasing, as most of 
them did, in excess of the quantity that experience has shown they 
required. ‘They find that orders come in to them in small quantities, 
and they are therefore determined to purchase at more frequent in- 
tervals than has hitherto been their custom. A few small trans- 
actions have taken place during the week; but Fo me in 
Birmingham, and the day before in Wolverhampton, altbough both 
sections of the trade assembled in tolerable torce, there was nothing 
done that can be reported. One pig-maker, of some considerable 
standing, was making an effort to induce certain of his brethren to 
take the course upon which he has himself determined, and blow out 
one of their furnaces in order that the make may be sufficiently 
reduced to maintain prices at the existing level. As yet, 
however, no arrangement of that kind has been generally 
come to. This is due, in part, to the fact that already some 
of the makers are producing, by a reduction of blast, scarcely 
more than half the quantity of metal that they were turn- 
ing out of the same furnaces only a short time ago. Nevertheless, 
such makers, it is alleged, are stocking as large a proportion as two- 
thirds of that reduced make, As the reports still continue to be 
tolerably favourable from the first-class malleable iron houses, it is 
evident that the prevailing depression in the home pig trade is due 
in part to foreign competition. Hematite iron of the best quality 
is in considerable favour with the makers of reliable iron, for mix- 
ing with other descriptions, and now Wiltshire iron can be 
brought into the South Staffordshire market at a price and of a 
quality that make that iron a serious competitor with certain 
brands here. ‘There are four furnaces in Wiltshire whence all mine- 
iron is being produced that can be delivered in South Staffordshire, 
and sold for £3 per ton. At this figure 1,300 tons were purchased 
by a house of deserved repute in South Staffordshire only a few 
days ago; and a goodly proportion of the hematite iron produced 
by Schneider, Hannay, and Co., finds its way into this district; the 
furnaces already in operation belonging to that company yield from 
600 tons to 700 tons a week, and a fourth furnace is being rapidly 
run up. This brand is changing hands here at £3 12s, 6d.—at which 
rate 3,000 tons, we are assured, went off “in a line” a few 
weeks ago, and that since that sale 1,000 tons in a line have 
gone off weekly—this week not being expected to prove an 
exception. The makers of malleable iron, who are the best 
off for orders, are those who produce thin sheets. So great 
is the demand for these that a local hardware manufacturer has 
recently experienced great difficulty in getting all the iron that 
he is now requiring of this description; and we know a retail 
merchant of iron, who is a large purchaser, and whose financial 
position is beyond question, who has been unable, from the quantity 
of orders for general merchant iron of a good description previously 
upon the maker’s books, to secure, even the acceptance of his 
specifications. No maker of really good iron has upon the whole 
much cause to complain of the extent to which he is engaged. The 
producers of a ditlerent description are, however, less active than 
they were at the time of our last. But things have by no means 
come to that pass in which any pecuniary embarrassments are 
threatening the trade. Unhappily an event which bore an aspect of 
this description occupied much attention on 'Change in Wolver- 
hampton and Birmingham on Wednesday and yesterday. A telegram 
received by Mr. S. Gritliths during "Change time on Wednesday 
confirmed a rumour that had prevailed earlier in the day, to the 
effect that Mr. Frederick Robison, a Liverpool broker, had committed 
suicide. ‘The deceased is known to have been indebted to certain 
iron-trade houses here, but not toa large amount; and his affairs 
are not supposed to be otherwise than in a solvent state. Mr. 
Robison was sulfering from nervousness some days before the 
melancholy occurrence. ‘The unhappy gentleman must not be con- 
fused by our readers with others of that name known in the iron 
trade. 

The coal trade has fallen off considerably during the last month, 
and it is with difticulty the thick coal pits can be kept at work; 
but the thin coal pits are in a better position, as gubbin iron- 
stone—which lies near to this coal, and is got with it—is in 
great request. The whitestone pits are kept as fully at work as 
they can be, as there is a good demand for this kind of ore. 

The Shrewsbury Journal says: ‘* We have great pleasure in an- 
nouncing to our numerous readers that the Lilleshall Company have 
at length succeeded in finding coal in what may be called a new 
field or district, east of St. George’s, known as the Granville pits. 
On Friday last indications were found which showed clearly that 
the great problem was about being solved. Mr. Jones, mining 
agent, was soon on the spot, and in a few hours the fungous coa 
was exposed to view, measuring 3 feet 4 inches thick; everything 
indicating all that could be wished for, and proving beyond all 
doubt that hundreds of acres were certain to be tound.’ 

The Birmingham trades are almost all of them slack. The men 
who work at home, or otherwise away from the manufactories, had 
two days’ leisure at the commencement of last week, and although 
the number ot unemployed is, we are glad to say, not great, it is 
undoubtedly larger than it has been for a long period in that town. 
At this time, and for many weeks past, the dulness of trade has 

the general topic of remark; it is talked of in every circle 
where men of business assemble, and there is good proof in various 
ways that these reports are pretty well founded. The merchants’ 
orders have not been smaller for along time past than they are 
now, and certainly there is nothing in connection with the home 
trade to make up for the deficiency ia this respect; indeed, the 
factors, as a body, readily admit that business is quiet in every 
direction, and having passed the middle of the quarter, manufac- 
turers themselves do not look forward for much improvement for 
some time to come. 

Amongst the branches in which a fair amount of business is 
doing may be noticed the machinists: the orders in hand are con- 
siderable, and at some of the establishments the men have been 
working over time. All descriptions of tubes are also in pretty good 
demand; the hollow ware manufacture is less depressed than are 
some other branches: for articles coming under the head of light 
steel toys the orders are small. 

Respecting the heavy trades in the district we may say that at 
some of the works there is great activity amongst the “ fitters ;” for 
instance, at tue Woodside lronworks, where they are fast completing 
the Westminster and other bridges, which were contracted for some 
timeago. ‘The men are doing full time, but in the various foundries 
the demand is slack as far as castings are concerned. 

The unsettled state of affairs on the continent continues to occupy 
a large amount of attention in this county, and although rumours 
daily in circulation may atiord no real ground for alarm, it is quite 
certa m that they are sufticient to create a large amount of uneasiness 
and distrust, which puts a stop even to legitimate speculation, and is 
the main cause of that want of animation which, in this district, at 
least, :8 so much complained of. 

ihe demand for metals is unquestionably smaller than usual, a 


fact which shows conclusively the inactivity prevailing in many 
trades. The copper agents have not yet experienced any increased 
demand with the fall in the price, and tin consumers are buying 
only in small quantities. The Dutch company’s sale of tin will take 
— on the 28th of June; the quantity to be offered is 142,000 

a! 

It is rather remarkable that, notwithstanding the dulness which 
pervades the iron districts of South Staffordshire and East Wor- 
cestershire, the labour market continues good, and there is little 
complaint amongst the various workmen. In fact the difficulty is 
to keep men at their work, whether in the pit, or the forge, or the 
manufactory. The difficulty, however, is greatest with the miners 
and the puddlers. A pit proprietor complained to us only on Wed- 
nesday last, most bitterly, that tirst he could not get men enough to 
do his work, and next that those he had would do scarcely more 
than half as much work as they might. On Tuesday last, at the 
aaa A sessions at i me two puddlers in the employ of Messrs. 

hitehouse and Haines, of Tipton, were each fined 40s. and costs 
for neglecting their work on the day after Dudley fair. Mr. Jesson, 
the presiding magistrate, said that very little would suffice to draw 
men from their work. His own men went off on that day because 
= said he had heard the cuckoo, and they all wished to hear that 

ird! 


The suspension of payment by Mr. John Plimley Edwards, 
merchant, of Birmingham, was announced on Tuesday morning 
last. ‘The acceptances have been returned, and various rumours 
are afloat as to the amount of the liabilities. £40,000 is the 
highest sum which rumour assigns ; this much, however, appears to 
be pretty certain, that the transactions reached from £70,000 to 
£80,000 a-year, and were almost exclusively to the East Indies. It 
is understood that, of late, Mr. Edwards has discounted many of his 
bills in London. What proportion the assets may bear to the 
liabilities is not even rumoured, neither has it been stated how the 
ditliculty has arisen. 

We have from time to time noticed the progress of the half-holiday 
movement amongst the manufacturers and factors of Wolverhampton. 
The practice is, however, at present only partial; but the matter is 
now being taken up in a way which is likely to result in its general 
observance. A committee of the commercial clerks of that town have 
addressed a circular to the principal merchants, factors, and manu- 
facturers of Wolverhampton for the purpose of bringing under their 
notice the great desire existing among the clerks to enjoy the 
advantages of a half-holiday on the Saturday, and canvassing 
certain objections which they anticipate will present themselves 
against the granting of the n 4 f wish to obtain. They call 
attention to the fact that in London, Manchester, Birmingham, and 
other large .towns many large houses have closed at 2 p.m. on the 
Saturday for some years past, and in conclusion express a hope that 
if the concession they ask be granted it will be attended with 
mutually beneficial results. 

Mr. R. Strap, of London, from designs furnished by Mr. Lloyd, of 
Bristol, has been recently engaged in covering in the new market- 
hall in Wolverhampton, and has nearly completed his task. By the 
plan adopted the market will be divided into three compartments, 
averaging 100 ft. in length, the central bay having a span of 33 ft., 
and the two sides 26 ft. each. These bays are separated by four 
small avenues, which, like the bays themselves, run parallel with 
the Corn Exchange and Town-hall. The framework of the roof, 
which is formed of light and ornamental iron spandrils, rests upon 
forty-six iron columns, each 8 in. in diameter. By an admirable 
arrangement, which has been successfully adopted at the Crystal 
Palace, the new Floral Arcade, Covent-garden, and other places of 
similar construction, the drainage from the roof will pass down these 
iron columns, which are hollow, and be carried otf by the drains 
beneath the ground. The roof is composed of wood, covered exter- 
nally with slates, and rests upon a framework running all round the 
building and between the avenues, fitted with glass louvres, composed 
of Hartley’s patent glass. The advantages of this arrangement are 
an ample supply of fight and perfect ventilation—two of the chief 
essentials in a public market. The avenues are roofed with corru- 
gated iron. 

The Government Inspector has permitted the railway bridge 
across the Severn, at Worcester, to be used for traflic, and trains are 
now running direct from the station of the Oxford, Worcester, 
and Wolverhampton Railway, to Malvern town. The line from 
Worcester to Malvern, it will be remembered, is a portion of the 
incomplete Worcester and Hereford line, now one of the links of the 
chain of which the new West Midland is composed. Respectin 
this combination of railway interests, Mr. A. C. Sherriff, the genera 
manager of the Oxford, Worcester, and Wolverhampton Railway 
writes thus:—‘“ I am quite sure that the amalgamation of the four 
lines is only the precursor of the commercial success of each of the 
undertakings ; and I trust that the shareholders may, ere long, re- 
ceive some dividend upon the capital invested in all the projects 
hitherto without remuneration. 

On Tuesday last a jury was empanneled at the Swan Hotel, Wol- 
verhampton to award compensation to Mrs. Cadman, of the Rose 
and Crown beer-house, Cannon-street, for injury ee to have 
been done towards her by the Oxford, Worcester, and Wolverhamp- 
ton Railway Company, in building a wall and goods-shed near to 
her property. The beer-house it appeared is near to the Chillington 
and other ironworks, and was much frequented by the workmen em- 
ployed there up to 1858, when the company erected a goods-shed, 
Built a wall 10 ft. high in front of the house, and turned the strect 
in front of it into a cul de sac, thus cutting off the communication 
between the beer-house and the ironworks, much to Mrs. Cadman’s 
injury. The company had refused to compensate the plaintiff, and 
in his last letter to Mr. Bolton, their solicitor, said he should advise 
them to resist the claim by every legal means. The damages were 
assessed at £38. Mr. James addressed the jury for the defence, 
but called no witnesses. The jury after a brief consultation, awarded 
£300 to the plaintitf as damages for the injury sbe had sustained. 


On Thursday afternoon week, a boiler burst with extraordinary 
violence at the Vulcan Ironfoundry, Oldbury, near the Stour 
Valley Railway. Fortunately, the men were at dinner, or the 
result must have been fearful. It was a cylindrical boiler, 24 ft. 
long. As it ascended, it was torn into four parts, one portion 
levelling the gable end of a workshop. One of the pieces was car- 
ried the distance of 200 yards into a garden where two women were 
standing, talking together. One of them saw the piece of the 
boiler flying towards her, and immediately sunk down through 
fright, thereby saving her life, for the missile went over her, tore a 
piece out of a shawl which enveloped a child she had in her arms, 
and finaliy embedded itself in the earth by the force of its fall. 
Among other remarkable incidents it may be mentioned, that a boy 
sitting in a fire-hole not a yard from the boiler was uninjured, 
although surrounded by debris. Two men, however, received serious 
wounds from falling bricks, and one of them is n»t expected to 
recover. The cause of the explosion is supposed to have been a 
deficiency of water. The plates presented an appearance of having 
been red hot. The men went to dinner at one o'clock, and at that 
time it is stated all was safe, and the buoy indicated that there was 
plenty of water in the boiler. The boiler appears to have been in 
excellent condition, the plates a fair thickness, and, while capable of 
being worked up to 10u Ib. pressure, was only being worked at 
about 40 Ib. It was 24 ft. long, by 5 ft. diameter. The explosion 
is one of the most extraordinary that has occurred in the district 
lately, inasmuch as the destruction of property is great, while the 
injury to life and limb is miraculously onal. 

William Horton, one of the men injured by the explosion, died on 
Sunday night in the Birmingham General Hospital. An inquest 
has been commenced, but adjourned, for scientitic evidence. 

On Saturday evening another boiler exploded, and the attendant 
circumstances are somewhat of a ludicrous cast. The accident 
happened a few yards from the Netherton station on the Oxford, 
Worcester, and Wolverhampton Railway. On the bank of the 
railway at that spot is an old iy mound, and on the top of that 





mound is an engine-house, with an engine and a pair of balloon 
boilers, of great size, the whole apparatus being used to drain the 


—— 


water out of the various pits surrounding the locality. The engine 
originally belonged to the Earl of Dudley, but lately it has been in 
the keeping of Messrs, Cochrane and Co. About half-past six o'clock 
on the above-named evening, after the men had ceased from 
day's labour, one of the boilers—about 18 ft. in diameter— 

suddenly blew up, and, after ascending a few yards into the air, it 
quietly rolled down the embankment, and fell en masse between 

@ up and down rai The presence of an obstacle about 
the size of a small house, of course put an end, for a short 
time, to the traffic of the line, and itional difficulty resulted 
from the fact that in its descent the sharp edge of boiler- 
plates had cut the telegraph wires. By dint of the activity 
of the railway company's servants, however, all serious results 
were prevented. Ten or twelve men were sitting close to the 
engine-house at the time of the explosion, drinking their “ Pit 
drink,” but happily the boiler took an opposite direction to them, 
and the scalding water also, and they escaped uninjured. Fortu- 
nately there were no buildings near the engine-house, and, conse- 
quently, only the boiler-seat was destroyed. The cause of the 
explosion was the thinness of some of the boiler-plates, and the 
boiler altogether seemed worn out. In some places the plates were 
not more, and perhaps less, than the sixteenth of an inch thick. 

A second man has died from the pit explosion near to Wednes- 
bury, mentioned in our last. 

Iso on Thursday, a man named James Dallaway, a miner, 
was killed by a fall of limestone, in one of the pits of Messrs. Lloyds, 
Foster, and Co., Wednesbury. The poor fallow was making the 
portion of the pit in which he was at work safe when the accident 
occurred, and he died in about an hour and a half afterwards, the 
injuries be received being directly upon the head. 

On Sunday week James Hollingshead, engine tenter at Lady's 
Well Colliery, Hanley, belonging to Lord Granville, became intoxi- 
cated, and drew the cage over the pulley, causing damage to the ex- 
tent of £5. He had been engaged on Lord Granville’s works for 
thirteen years, and in August last was appointed engine tenter, since 
which time he had been more than once cautioned as to his conduct 
whilst in charge of his engine. On being charged with the offence 
at the Stoke Police court, on Friday last, he pleaded guilty. It was 
explained that the present was only one of a series of accidents 
which had occurred within the last few months at Lord Granville’s 
works, and although it was not attended with loss of life or injury 
to limb, it might have been more serious, and it was necessary that 
the defendant should be punished to show that such acts of careless- 
ne-s could not be committed with impunity. Mr. S. Bourne, t 
on the Shelton colliery estate, said that the defendant having 
dismissed as engineman, was offered work as a labourer, but had 
absented himself. The magistrate, after admonishing defendant, 
committed him to prison for fourteen days, and ordered his wages to 
be abated during that period. 

On the Ist inst. an accident of a serious character occurred at 
Nantwich, on the Crew and Shrewsbury line, but, fortunately, was 
unattended with loss of life. Late in the evening, a bullion waggon 
had been shunted on to a branch line, but on leaving it, the points 
were left unlocked, and the consequence was, that a goods train 
which left Shrewsbury at 12.30 p.m., was thrown off the line at the 
yore P ae loss to the company is estimated at between £2,000 and 

000, 

A second accident, which resulted in the loss of one life, took 
place at Whitechurch on the following morning. In this case a pas- 
senger train came into collision with a goods train, which was not 
clear of the points. The guard was severely injured by the concus- 
sion, and died in six days after the accident. At the inquest held 
on Friday last a verdict of manslaughter against William Brindley 
and George Brown, the drivers of the two engines, was -returned, 
and they were committed for trial. 

A third accident occurred at Nantwich, on the 9th, to the same 
luggage-train which met with the break-down on the Ist. Much 
damage was dcne; many waggons were thrown off the line, and 
some broken in such a manner as to render them quite useless, 

We were invited (writes our Midland Correspondent) last week, to 
be present at some experimental tests upon Wright and Co's. newly- 
patented buffer and draw-spring. The tests were made by per- 
mission of Messrs. G. B. Thorneycroft and Co., at their Shrubbery 
Ironworks, Wolverhampton. ‘The hydraulic ram was used for the 
purposes of the tests, which certainly seemed to issue very favour- 
ably to the spring. It will be observed that the pressure does not 
act directly on the spiral spring, but upon an arrangement of 
shackles, the weight of the shock or concussion being supported by 
the shackles depending from the framing of the wagon or carriage, 
the only operation of the spiral being to keep the shackles from 
being drawn into a direct line. 

The following statement shows the weights it was found to oup- 
port, viz., when compressed, 2, 3, 4, 5, 6, 8, 8}, 8} inches; 1, 2, 2}, 
3, 34, 4, 6, 8 tons; and the pressure of the hydraulic ram was cun- 
tinued until it reached nearly 15 tons, which being removed,the spring 
returned at once to its tirst position without showing any permanent 
compression in the spiral, or strain upon any part of the ironwork. 

The advantages of this spring are alleged to be—Ist, the buffer 
and draw-spring being combined in one; 2nd, greater power of re- 
sistance before being driven right home ; 3rd, lightness, consequently 
less dead weight on the carriages; 4th, require fully one-third less 
weight of ironwork in fixing; Sth, small cost of replacement or 
repair—an ordinary wheel-tapper or labourer can replace a spring 
in half an hour. The following are the weights of the ordinary 
laminated butler and draw-spring and Wright and Co.’s:— 
Laminated buffer for an 18-ft. carriage Wright and Co.'s. 


E 








ton. ewt, Ib. ton. ewt, Ib. 

Wrought-iron work .. 5 3 16 Wrought-ironwork .. 3 3 20 
2 buffer-springs .. .. 4 0 6G 2springscomplete .. 1 1 12 
9 3 22 6 1 4 


The spring has been tried and fuund to work satisfactorily upon 
the Manchester, Shetiield, and Lincolushire Railway, and it is also 
in course of trial on other lines at home and abroad. Messrs. Moss 
and Gamble, Bros., of Shetlield, are introducing the spring. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent.) 

Liverroot: Zhe Borough Engineer on Street Tramways: A Plethora ian the 
Docks—Trave or Hutt: “Lxtraordinary Increase—Tue Faencu System 
tHe Nortu: /mportant Movement against it — RatLway MatTress is THE 
Norra: The Scotswood Bridge— Tae Buanapon Coiiiery Explosion: 
Liability of the Owner of the Colliery — Bupixa Orenatives; Middlesbro’: 
Blackburn—ScieyTivic BaLLooninc—RalLway A T NEAR L 
Strate or TRADE AT SHEFFIELD—Bovusn anp Essenpins Katwar—News 
RECEIVED AT HULL FRoM SepastoroL ; The Sunken Russian Fleel-—Mecwamic + 
InsTiTUTION'’s EXAMINATION AT MancuesteR—ImpostTant Railway Via 
puct—Raiway TRarrFic, 


At a meeting of the health committee of the Liverpool town council 
yesterday week, a minute of a joint sub-committee of the health and 
watch ittees—truly, icipalism delights in ¢ ittees and 
sub-cominittees—was read as follows :—‘* The borough-engineer sub- 
mitted estimates for laying iron tramways, with wheelers in different 
fms, being respectively £3,344 per mile and £2,357 per mile, which 
were considered. Resolved, that in the opinion of the committee, 
tramways properly and carefully laid, and available for use by 
vehicles of every description, would conduce to the public benefit and 
conv.nience, and that the boruugh-engineer be requested to submit a 
model of such tramway as he advises to be most suitable for the 
traffic in this borough.” Mr. Crellin said the committee were not 
all unanimous in the resolution; and, after some discussion, it was 
agreed to refer the matter back to the joint sub-committee, to ascer- 
tuin if it was thought desirable to have the report printed. At the 
last meeting of the Mersey Docks and Harbour board, Mr. Torwood 
called attention to the difficulty experienced in finding storage for 
cotton. It was placed in yards and in several places in the interior 











of the town; and as a very large quantity was avout to arrive, it was 























346 


THE ENGINEER. 


May 25, 1860. 








very desirable that all space should be made available for the 
exigencies of the trade. As much as 1d., 1}d., and 1 on bale per 
week was being charged for storage; and, therefore, if the board 
could obtain storage room they would obtain a rent, while they 
benefitted the commercial public. The chairman said there were 
more than 1,000,000 bales dl estten in the port, and the produce of 
al! kinds was almost unprecedented. It was intimated that the sub- 
ject should have the best attention of the warehouse committee. | 

It appears that the trade of the port of Hull—always extensive— 
has increased during the last five years to the extent of no less than 
50 per cent. 

Several cases of importance to the iron trade have come before the 
Stockton County Court. Some puddlers summoned Messrs. Snowdon 
and Hopkins, Teeside ironmasters, for the recovery of wages—in one 
instance £50 and in another £25—under the Truck Act. It appeared 
that the men hai received a portion of their wages in goods by 
“Tommy tickets,’ and one man alleged that he had taken these 
tickets to the extent of 25s. per week. The judge decided that any 
payment made in contravention of the statute was no payment at all, 
and judgment was accordingly given for the plaintiffs for the amounts 
claimed, the men being thus paid their wayes twice over. The 
defendants also failed to recover, by cross actions, the value of the 
goods supplied to the plaintiffs. The decisions of the court will 
interpose a great obstacle in the way of the “ Tommy ticket ” system, 
which was becoming an evil in the Cleveland iron district. 

Several points of interest to the northern railway world have trans- 

ired during the lest few days, The bill for making a line between 
Sctnen and South Shields has been withdrawn, the North-Eastern 
Company having enguged to carry coals from the collieries—whose 
owners were promoting the bill, on such terms as they required, The 
preamble of the Silloth Bay bill has been declared proved in the 
Commons; and if the measure also receives the sanction of the Lords, 
the directors of the “ little Silloth line” will have the means of direct 
communication between the Irish Sea and the German Ocean. A 
select committee of the Commons has refused to assent to a proposal 
for amalgamating the Newcastle and Carlisle and North-eastern; and 
a scheme for the amalyamation of the Caledonian, the Scottish Cen- 
tral, and the Edinburgh and Glasgow lines has shared a similar fate. 
A writer on the subject in the Newcastle Chronicle says:—“ Had the 
two amalgamations tuken place the result would have been tbat one 
monopoly would have ruled from Carlisle to Glasgow and then to 
Leith ; and the other would have had within its control all the trade 
from Hull to Berwick and from Newcastle to Carlisle. Had this been 
the case, the manufacturers and tradesmen of the whole of the north 
of England and the south of Scotland would have been at the mere 
of these two colossal companies, who would have had it in their 
wer to dictate any terms they pleased to the public. They would 
ave been in a position to assign a limit to the trade of each district, 
and in effect to control its manufacturing and commercial enterprise. 
The alkali makers of the Tyneside would have been shut out of the 
western markets by the Scotch line in the same way as our Tyneside 
iron merchants are practically shut out of the Liverpool and American 
markets by the exorbitant rates of the North-eastern. 
these railway monopolists have had read them this session will, it is 
to be hoped, prevent their making further efforts in that direction for 
the present at least; and, before another session comes round, the 
people of Tyneside, I trust, will be roused to a true sense of their own 
interests, and insist, first, on a general reduction of the passengers | 
and goods rates all over the lines of the district, and on the adoption 
of a more accommodating spirit towards the public; and, second, on 


not “ bite,” and, of course, the stoppage of the train was much more 
difficult to accomplish than it would otherwise have been, had tha 
railx been in proper order. 

Summer trade prospects, at Sheffield, are not very satisfactory. 
The table- knife trade is a shade slacker. The country firms, whose 
superior quality of work is well known, appear to be tolerably well 
engaged, so that the trade must be almost solely affected by the 
falling off of the usual American supply of orders. It follows, asa 
matter of course, that the handle and scale cutters, in wood, horn, 
&c., have some difficulty in keeping their saws at work. The 
makers of powder-flasks, shot pouches, and gun furniture generally, 
are now getting busier, and will continue so as the season advances. 
This branch has held up very fairly all the winter. A considerable 
amount of activity has resulted from the rifle movement. 

The construction of the Bourn and Essendine Railway, just opened 
for traffic, was superintended by Mr. W. M. Brydone, engineer to the 
Great Northern; and Mr. Charl-s Eldred, of Bourn, was contractor. 
The length of the line is about 6} miles, and the Great Northern Com- 
pany has undertaken to work it for three years. 

Advices just received at Hull state that Colonel Gowen, the 
American contractor, who has been engaged a considerable time in 
raising the sunken Russian fleet in Sevastopol harbour, hax succeeded 
in recovering all the submerged vessels with the exception—and it 
is certainly rather an important one—of eighteen of the larger ships. 
He has also 700 very heavy guns yet to raise, and is waiting for 
heavier cable before he commences operations. Meanwhile his men 
are actively engeged in completing a patent slip for his purposes. 
He employs between 200 and 300 hands, consisting of American 
engineers, Russians, and a few English and Irish labourers, the 
raising of the ships and the making of the patent slip being about 
the only work going on. A few of the residents, who received a 
— of the 1,000,000 roubles paid to the people of Sebastopol, who 
ost considerable property during the campaign, have commenced to 
build a few houses, but beyond that nothing has been done in the 
way of restoration. 

The annual public examination of the pupils attending the even- 
ing classes in mechanics’ inatitutions, in South Lancashire and 

Cheshire, was held at Manchester on Saturday. Upwards of 400 male 
pupils, who had passed the preliminary grammar and arithmetic ex- 
amination, assembied. The pupils competing for Lord Ellesmere’s 
prize of £5 for the best accounts of two British colonies, the subjects 
to be announced when the pupils are assembled, were from the Insti- 
tutions of Bamford, Crewe, Moorside, Stockport, Tintwistle, and 
Worsley. ‘Ihe colonies chosen were Canada and Ceylon. The 
following is the list of subjects and the number of competitors each : 
—Trigouometry, 2; higher geometry, 1; geometry, 8; algebra, 20; 
chemistry, 6; mensuration, 27; Italian, 1; French, 9; history, 28; 
geography, 23; social economy, 13; decimal currency, 154; English 
grammar and compositiun, 231; arithmetic, 259; total, 782, exclusive 
of mechanical drawing, music, and prize essays. 

The keying of the last stone of the Ingleton Viaduct has been 
eflected by the engineer of the Lancaster and Carlisle Railway. The 











| 





The lesson | Viaduct is one of the most important works on the branch from the 


North-Western line to Low Gill, which, when completed, will 
materially shorten the distance beween the West Riding and Scot- 
land. From the top of the viaduct there are picturesque and exten- 
tive views from the west side of the vale of Lune, and from the 


| north of Ingleboro’, Twistleton, and Thornton Craggs, and of 


Gregarth. The length of the viaduct is 800 ft., and breadth 23} ft. 
The railway traffic for the present half-year—although the first 


the formation of an independent line from Newcastle to —_ - pom — a the least a section of ee 
thereby to Liverpool.” ‘The directors of the Newcastle and Carlisle | Months, so fur as rallways are concerned——promises in severa 
Company have shown some delay in deciding on the most convenient | instances to exhibit a great improvement. The lines which take the 
and expeditious mode of meeting the difficulties occasioned by the | best position are the London and North-Western, Lancashire and 
recent destruction of the Scotswood bridge. Various projects have | Yorkshire, Great Northern, Midland, and North-Eastern ; and the 
been mooted. One party proposes to take the line up the north side | a ~~ will, ” st pore Rag — 
of the river, and cross at Wylam instead of Blaydon. An Act of e North-Western traffic, acquired on abou mules, has now 
Parliament, however, would have to be got before this could be done, | reached £80,000 per week, un astounding total. 
and could not be obtained for twelve months. The expense would — — 
be great—probably £50,000—and the advantage to the railway com- | s, . . : ’ 
pany comparatively trifling. Another project is to carry passengers EXCAVATING 1x WaTER.—A new machine has been invented by 
from Carlisle down to Gatesheud, sweep away the north side of Pipe- Dr. Payerne, for the excavations under water at the Port of Fécamp, 
wellgate, and make a river-side railway station at the south end of _ Which he calls the * hydrostat.” It consists of a wrought-iron case, 
Tyne bridge. It is every way likely that this proposal will some day | —— — three parts : Ae — oe hy — 
or other be carried out. It would be a great boon to the trade of the | Storey, or, if we may so call it, the working chamber, rests on the 
district if the merchandise that comes from the west for shipment | bottom of the sea, and presents an area of 8 metres square by 
could come direct to the new quay at Hillgate. But, setting aside all 2 métres high. The doub e sides, enclosed at bottom, contain the 
quay & 
these projects for the present, a new railway-bridge at Scotswood | Necessary ballast for the sinking and stability of the structure, 
will have to be constructed on the most approved principle. Thirty-tive men can work at ease in the working chamber.— Builder, 
Counsel's opinion has been taken with respect to the legal respon- Heatinc Arraratus.—Professor Silliman says: “ Steam con- 
sibility of oe and viewer of —— colliery, in reference to , tains, as you know, an enormous amount of heat. The amount of 
the late explosion. The counsel consulted express their doubt | heat which steam contains is at least twenty times as much as can 
whether a viewer, considering his position and the duties which he is | be taken in a like weight of water; that is, a pound of steam con- 
appointed to perform—and especially Mr. Carr, the viewer of the | tains twenty times as much heat as a pound of water can contain. 
wits the woteiats ty 0 ellen, bes kowttee Ot crag be Geay hich | flan anda so tebthee te eteete bas exued te oepemees of 
y ; but howeve: y ion, made to boil—that is, when it has e temperature o' 
that, in the present instance, the main and euanentiel causes ef the 212 ‘deg.—it cannot be made hotter, but the heat still continues in 
injury complained of were a defective system of ventilation in the | the water; and the question is, what becomes of it? It is used up 
mine, for which the mine-owner, Mr. Bower, is responsible. They | in converting the water into steam, and the steam which is con- 
therefore advise that an action should be commenced against Mr. verted from water, if under a ressure of one atmosphere, has only 
p nated ome and 4 bn —- 93, by an —_— of ey of _ - aes eB ao A f you per the Rep are ar ne 
ece workmen, e advice given by the learned counsel | it may one with perfect accuracy) which has passed into water 
pn ey pa Mr. pen yt should ne proceedings = — bad A the Lang ger ¢ py bey and then watch it till it 
taken would be of great general interest to the coal trade. | has a i away, you will find that the amount of heat that en- 
During the past fortnight the building operatives of Middlesbro’ | tered into the itn ak (granting that the source of heat continues 
and neighbourhood have been agitating to leave work at half past constant), and which has been necessary to convert the whole into 
five, or to have half an hour to tea; hitherto the men have worked | steam, would, had the water been a solid substance, have heated it 
from one o'clock to six, havin, no half hour allowed. The men have | red hot; in other words, it has 1,000 deg. of heat which are not 
held a meeting, and the conclusion arrived at was that they were | sensible to the thermometer, and of which you have no evidence as 





determined to have the half hour, and a deputation was appointed to | 
wait — the masters and state their case. The deputation waited 
upon the masters, who refused to grant the request, but on the men’s | 
striking work they acceded to it. No doubt the multiplicity of 
buildings going forward, and the number of contracts entered into, 
have been the cause of the easy victory obtained by the men. The 
operative stonemasons of Blackburn will this week commence working 
on the nine hours’ system, with an advance of wages. 

At the last meeting of the British Association for the Advancement 
of Science, it was resolved that some experiments of .: scientific cha- 
racter should be made in connection with balloon ascents; and with 
a view of obtaining the necessary observations, Mr. Green, the 
veteran aeronaut, was engaged to make some special ascents with his 
“Nassau” balloon to great altitudes. Owing to unexpected diffi- 
culties, the proposed plan with Mr. Green could not be carried out, 
and negotiations have since been made by Professor Phillips and other 
officers of the British Association with a professional gentleman, who 
will accompany Mr. Goddard in his ascent from the Cricket-ground, 
Newcastle, on Whit Monday. The Kew committee of the Associa- 
tion connected with the Observatory have undertaken to forward the 
necessary instruments. 

On Friday morning, an accident of a serious character occurred at 
Roby, on the London and North-Western Railway, about six miles 
from Liverpool. The express-train, leaving Liverpool at 10.40 a.m , 
had arrived about half way between Broad-green and Roby, when 
the driver noticed something was wrong with the machinery, and at 
Roby he stopped the train, and got beneath the engine to ascertain 
what was wrong. The danger signal was put on at the station, and 
& man was despatched towards Liverpool to stop the coal train, which 
follows the express from Edge-hill station. The coal train, how- 
ever, came up at full speed, and ran into the express. Some of the 
passengers looking from the windows, and observing the train 
approaching, jumped from the carriages, or otherwise the accident 

would have been much more serious. As it was, the two first-class 
carriages were dashed t» pieces, and some of the were 
much injured. With reference to the cause of the lent, the 
driver of the goods train asserts that he shut off the steam and put 
on the break as soon as he observed the danger signal, but that 
owing to the sli nature of Sos consequent on the recent 


long as it remains in the condition of steam; but the moment the 
steam becomes condensed and turned into water, then this heat is 
all given out again. It is for that reason that steam is so intensely, 


| so remarkably energetic as an agent for heating, that while the 


surface where the steam is, need never, and will never, if the pres- 
sure does not exceed one atmosphere, exceed 212 deg., the quantity 
of heat which is given off in a given time will correspond to 1,000 
deg.; that is, the conversion of a given quantity of steam back 
again to water will set at liberty 1,000 deg. of heat. This 
explains to us the otherwise unaccountable energy which steam 
has as a heating agent. In the ordinary mode of distribu- 
tion of heat in the small pipes, it is common that this pres- 
| sure should be higher than one atmosphere. It is common to have 
it up to a temperature at which long exposure would char wood. 
That involves the reality of danger; but to avoid that, this appa- 
ratus has been contrived. As you must have some radiating surface, 
this kind of radiating surface has been adopted. This is nothing 
but two plates of sheet-iron, counter-sunk upon one surface, and 
fastened together with numerous rivets. Into this chest, which is 
really a thin chest of air, the steam is admitted at one corner, while 
the air escapes at another (this escape of air is also automatically 
managed), at the same time this orifice is so adjusted that if the 
whole area of the radiator is not desired—if the entire heating power 
of the surfaces is not wanted in a particular case, it can be closed 
at any moment, so that you can bring into action any part according 
to the necessities of the case. ; There is nothing in steam 
that will oxidise iron. Every engineer knows this perfectly well. 
He knows that the interior of his apparatus is not oxidised. If the 
interior is protected by an adequate coat of varnish, there can be no 
sort of danger from oxidation. Steam contains no oxygen. It is 
vapour of water, and is destitute of common air; and t inner 
surfaces, when cut open after five years’ use, are just as perfect as 
the day when they were put up; and even the very marks of the 
manufacturer, put in with white paint, show perfectly. Many 
— say if you desire a good radiating surface, why take iron? 
yhy not take copper? Simply because it is not the best radiating 
‘ace. It isa fact that, among all metallic substances, cast-iron 
has the most energetic radiating surface, and the American sheet- 
iron stands next to it. It will radiate more degrees of heat than 





heavy rains the enormous passing over them, by which 
they wore rendered as smooth as glass, the «break-wheel™ would 
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PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board ; Foreign in Bond. — Extra 
ee for at the rates agreed by the trade, B: erage 
is not charged for buying except on Foreign tin, a 
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othe No.1 #25), 2110 TIN, Kagliah Block, wo 
No.1, in Wales........0 3 00 ,, | 
No.l,in TyneandTees» 2140 ,, | Foreign Banca... 
STE crs CIO o | eee 
Staffordshire Forge Pig } TIN PLATES, 
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Acadian Pig, Charcoal... ,, 7100 , Do. at Newport, Is. pr bx. less = 
Scotch Pig, No. 1, in 3100 Do. at L’pool, 6d. ,, a 
gables ” “ | CANADA, Piates........ rtn 13 0 © 2) 
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Ralts.—There is an improvement in the inquiry this week, and th 
market is rather firmer. 

Scotce Pig-inon has been depressed during the past week, and a further 
decline in price of 6d. per ton has taken place, market closing dull with 
sellers at 51s, cash, and 52s. 6d. for three months open for Warrants; No. 1 
G.M.B., 58s. 3d. ; No. 1 Gartsherrie, 54s. ; and Coltness, 53s. 

SPELTER is quoted 5s, higher. 

Copper is rather dull of sale. 

Leap is more inquired for. 

Tin——English quiet. The Annual Sale of Banca is announced for the 
28th proxi at Rotterdam, when 141,953 slabs will be put up for sale, 
with the addition of 20,000 slabs now on the way to Holland, if arriving in 
time. 

TIN-PLATES continue inactive. 


24th May, 1860, 





MOATE and CO., Metal Brokers, 
65, Old Broad-street, London 
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1859. | 1860. | 1859. | 1869, 
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St.John, N.B,yel .5 0 6 O| 5 0 6 O!| Archangel,yellow. 14 0 15 0/14 0 15 0 
Quebec, oak, white. 5 © 510 | 510 6 10|/St.Petersvurg,yel .13 0 14 0| 11 10 12 10 
birech...... 4 0 10} 310 4 0) Finland...........10 0 1010 91010 10 
elm sess. 810 416 | 310 4 10/|/Memel............10 0 15 | 10 10 1510 
Dautsic, oak....... 310 610 | 310 510 Gothenburg, yellow.l0 0 13 0! 91) 1210 
fir... 215 40) 8 0 4 0) white.. 11 6] 9 on ¢ 
Memel, fir +3 5 43 5) 3 5 4 0O|'Gefle, yellow ......11 0 12 0) 111012 1 
iga .. +315 0 0 | 315 O 0) |Soderhamn........ uO 12 w/1l 061810 
Swedish.... + 210 215 3 0 3 5) Christiania,perC, 
Masis,Quebecrdpine6 6 8 0) 608 0 12 ft. by 3 by 95 220 26 0] 20026 y 
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Lathwood,Dantsc.fm 610 71) | 610 7 0 || Deck Plank,Dnts, Te 
emel...0 000106000 perdon. dima 015 1 6) 015 Lv 
St. Peters. 9 101010 | 8 0 8 10! Staves, perstandard M 
Deals, perC. 12ft. by 3by9in. | iuebec, pipe.......50 0 60°) 60070 0 
Quebec, white sprucel5 10 20 0 15 018 10 puncheon..18 0 97") 20922 
red pine....0 0 0 0 | 0 0 YW 0||Baltic, crow 
St. John,whitesprucel4 0 17 0 (14 01610'' pipe....... 
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Rarmw ATLANTIC PassAGeE.—On her last homeward trip from 
Southampton to New York the Vanderbilt made the passage across 
the Atlantic in nine days, twelve hours, and thirty minutes—the 
quickest western passage across the Atlantic on record. 

Larce Canat Lock iy THE Unirep Srares.—We take the 
following interesting extract from the late report of John Lathrop, 
chief engineer of the Albemarle and ners Canal Company :— 
“‘ The only lock required upon the canal is located at the junction of 
the canal with the Elizabeth River, and is rendered necessary only 
by the tide in the river, which, at that point, has a rise and fall of 
above 4 ft. It is one of the largest locks in the United States, being 
40 ft. in width, 220 ft. in length beiween the gates, and has 8 ft. 
depth of water at low tide upon the metre-sills. The walls are 
built in the most substantial manner with dressed stone from the 
granite quarries of Port Deposit, and rest upon a solid timber and 
pile foundation. The ordinary surface of water in the canal corre- 
sponds with the surface of the water in the river at mean tide, so 
that at high tide in the river it is necessary to lock down 2 ft. into 
the canal, and at low tide in the river to lock up 2 ft. into the canal. 
The greatest amount of lockage is, therefore, only 2 ft., while at 
mean tide there is no lockage, as the waters are on a level, and, 
consequently, the average lockage will not exceed 1 ft. This ‘is 
probably the first lock ever constructed which would allow vessels 
to lock up or down either way. To accomplish this object, two sets 
of gates, shutting in opposite directions, are placed at each end of 
the lock, and vessels now pass through at any state of the tide with 
equal facility in either direction. The great width of the lock re- 
quired very strong, and, consequently, very heavy gates. The 
ordinary methods of suspending and g them could not be 
used here; but, under the plans adopted, they are now opened with 
as much ease and expedition as those of a lock of ordinary width. 
It has now been in use about six months, and answers my expecta- 
tions in every particular.”—American Railway Review. — 

Copper In Canapa.—The richest and most extraordinary copper 
mine in the world is now opening at Acton. The Great Burra 
Burra of Australia sinks into insignificance beside it ; and the richest 
mines of Europe are pigmies beside this mineral giant. No narrow 
lode compressed between rocky walls, to be followed laboriously into 
the bowels of the earth, here presents itself, but a great bed of ore 
80 vast, so pure, and so wonderful, that it is almost as much past 
belief as it is beyond all previous experience. Where the deposit 
has been opened up, there is exhibited a mass of ore from 
30 to 40 per cent. pure, 60 ft. long by 30 ft. wide, and of an un- 
known depth. A single blast put into the mass threw out in one 
week 7 tons of ore, worth 1,050 dols. The expenditure of £300 has 
already sent to market at Boston 90 tons of ore, which realised 
150 dols. per ton, or £3,125; between 200 and 300 tons are read 
for shipment; and it is expected that as soon as suitable 
crushing machinery can be erected and got to work, 20 men 
will turn out 100 tons r week. The average richness 
of English copper ores is tween 6 and 7 per cent., the 
average value per ton £6 18s.; the average value of Australian ore 
last year was £20 4s, ; of Chili £18 10s., and of Cuba £13 3s. The 
refuse of the Acton mine is richer than the English average of ore for 
smelting; and the value of the merchantable ore as renely dvemet 
is £37 10s. per ton. During the last few days some ati . 
specimens of metallic copper have been found permeating masses ot 
ore, and exhibiting a sort of growth; also large quantities of grey 
sulphuret rich in silver, and some specimens of pure sulphuret 0 
silver. The Acton Mine is in a few hands, and promises to make 
the fortunate adventurers rich men. It was purchased by Messrs. 
Dunkin and Davies and their associates from Mr. J. A. Cushing, 
who had for years vainly sought a purchaser for a small sum — 
royalty of 10 per cent. It has been since leased for three = 
Mr. Sleeper, who is now working it at a royalty of one-th P e 
copper-bearing rocks in which the Acton Mine is found extend for a 
distance, commencing with the Yamaska mountains, and we 
through Upton, Acton, Wickham, Ascot, Inverness, Leeds, Megan “ 
and some of the ——. ining townships. About a dozen other — . 
have also been en up on royalty or purchased; so that it 8 

robable that a ~ y number ef mines will be opened this year. 
Sen'real Commercial Advertise. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, April 27th, 1860. 
Colonel Pamir James Yorke, F.R.S., Vice-President, in 
the Chair. 
ON RECENT APPLICATIONS OF SCIENCE, IN REFERENCE TO 
THE EFFICIENCY AND WELFARE OF MILITARY FORCES, 


F. A. AB ., Director of the Chemical Establishment of 
ad 5 ms War Department. 


Some introductory remarks were offered illustrative of the very 
numerous and important improvements which had taken place 
within the last few years in almost us we connected with the 
efficiency, comfort, and general welfare of the soldier, and which had 
been effected by the successful adaptations made, from time to time, 
of discoveries and improvements in applied sciences. 

The eral introduction of rifled small-arms ; the great perfec- 
tion cal coving of cost attained in the manufacture of all implements 
of war; the a gee of electric ——— in the field, may be 
quoted as examples of important results completely or partially 
attained even during the late war. ; . ; te 

One of the most important subjects in connection with military 

uipment, and one which has recently received a very large share 
of general attention, relates to the changes which have gradually 
been effected in the nature of material, and the principles of construc- 
tion, applied to the roduction of cannon. 

Until very recently the materials used for cannon have been only 
of two kinds; cast-iron and bronze, or rather the alloy of copper 
and tin, known as gun-metal. : 

Of these, the latter is by far the most ancient. Guns were cast of 
bronze in France and Germany about 1370, and from that period 
until the close of the 15th century, this material gradually replaced 
wrought-iron, of which guns were constructed in the first instance. 
An examination of such iron guns of early date as are still in 
existence (such as the Mons Meg, of Scotland, the great gun of Ghent, 
and others) shows that the principles involved in their general con- 
struction are precisely those which have just been most successfully 
applied to the production of wrought-iron rifled guns in this country. 
Those ancient guns were built up of stave-bars arranged longi- 
tudinally, upon which wrought-iron rings were shrunk. The very 
imperfect nature of those structures, arising from the primitive con- 
dition of mechanical and metallurgic appliances at that early 
period, rendered their durability exceedingly uncertain; and it is, 
therefore, not surprising to find that compound guns of this class 
were gradually replaced by cannon cast in one piece. Fven the 

t expense of bronze, as compared with iron, was counterbalanced 
y the vast amount of time and labour which must have been 
bestowed on the construction of the old wrought-iron guns. 

Although cast-iron was applied to the production of shot and 
other projectiles at the close of the 14th century, it was not until 
about 166 that cannon were made of this material. In proportion 
as the facility of its production increased, its application in this 
direction was gradually extended; but in no country has it ever 
entirely superseded bronze or gun-metal, which, on account of its 
superior tenacity, has always been employed for the construction of 
light field-guns. This alloy s, however, some very serious 
defects, arising principally out of its softness and its consequent in- 
capacity to resist the injurious effects of rapid firing. Numerous 
experiments have been made with alloys of copper, and, recently, 
with other combinations of that metal, with the object of discovering 
some material, at least equal to gun-metal in tenacity, and superior 
to it in hardness and also in uniformity. Alloys of copper and 
aluminium have been proposed; but, apart from the present 
great cost of aluminium, the readiness with which this metal is 
attacked by alkaline substances, and the powerful corrosive 
action which portions of the products of decomposition of powder 
consequently exert upon it, preclude its application to the produc- 
tion of a substitute for gun-metal. The effect of silicon in hardening 
and greatly increasing the tenacity of copper has also received atten- 
tion; and there appears little doubt that, the difficulty of producing 
on a large scale an uniform compound of copper and silicon once 
overcome, such a material would prove a most valuable substitute 
for bronze. The effects of a small quantity of phosphorus upon 
copper are similar to those of silicon; the metal is greatly hardened, 
its uniformity may be ensured, and its tenacity is also much increased. 
Copper containing from 2 per cent. to 4 per cent. of phosphorus will 
resist a strain of from 4,000 Ib. to 50,0001b. on the square inch, 
while the average strain borne by gun-metal is about 35,000 Ib. 
Uniform compounds of phosphorus and copper can, moreover, be 
prepared without difficulty upon a large scale. By immersing 
pieces of phosphorus for a short time, in a solution of sulphate of 
copper they become coated with a film of the metal, so that they 
may be safely handled, and thrust beneath the surface of liquid 
copper before the coating melts; thus, the phosphorus is readily 
combined with the copper withoat loss. 

The great success which has recently attended the construction of 
malleable iron guns appears, however, to render it doubtful whether 
any of the compounds above referred to, or others of a similar 
character, will ever receive employment as materials for cannon. 
Attempts have been made from time to time, for many years past, 
to sookans forgings of malieable iron of sufficient size for conversion 
into cannon. ‘The great difficulty of ensuring anything approach- 
ing uniformity of chemical composition and physical properties in 
cast-iron, and the consequent great variation and uncertainty of the 
enduring power of guns, made of that material, acted as powerful 
incentives for the prosecution of such experiments. Experience 
gained during the recent war was also unfavourable, partly to the 
employment of cast-iron as the material for the heaviest pieces of 
ordnance, and partly to the system of casting these hitherto in use. 
An important series of experiments recently carried on under the 
United States’ Government, with reference to the application of 
cast-iron for the production of cannon, had furnished many valuable 
results, and the continuation of these experiments and inquiries, 
both in America and in this country, appeared to promise consider- 
able improvements in the general quality and uniformity of cast- 
iron cannon. Meanwhile, however, the importance of securing, 
without loss of time, more uniformly durable guns, to which the 
principle of rifling could be applied with greater security than to 
cast-iron, became an additional inducement for the renewal of 
experiments with the view of producing wrought-iron cannon of 


—_ calibre. 

The attempts made by Nasmyth and others to produce large 
forgings sufficiently perfect for conversion into cannon were, how- 
ever, uniformly attended with failure, excepting in the instance of 
a very large gun (13 in. calibre), constructed at the Mersey Com- 
pany’s works, which has successtully withstood some severe trials, 
though even this gun is not a perfectly sound forging throughout. 
This want of success is ascribed partly to the ditiiculty of ensuring 
perfect welds throughout a very large forging, and partly to a 
— which is gradually effected in the physical structure of the 
metal, by its repeated exposure to a high temperature, and possibly 
also, in some measure, by its frequent subjection to powerful con- 
cussion. In large masses of wrought-iron, which have been built 
up by welding, the fibrous structure of the metal is always found 
to have passed over, more or less perfectly, into a lamellar structure, 
and the strength of the mass thus becomes very considerably 
diminished. 

While unsuccessful attempts to construct cannon of large masses 
of malleable iron were still in progress, Mr. Mallet, Captain 
Blakeley, and others, whe had given the subject of the construction 
of cannon of large size their serious attention, and had applied 
mathematical reasoning to its elucidation, had arrived at the con- 
clusion that the true system to be followed was that of constructing 
caunon of several parts, combined in such a manner as to render 
every portion of the metal available in resisting, by its tenacity and 
elasticity, the strain exerted upon the gun y the explosion of 
powder. The method of construction proposed bn gentlemen 
consisted in preparing, in the first instance, cy’ or rings to 
be afterwards braced together), and in shrinking upon other 
rings, of which the internal was somewhat less than the 





external diameter of the first rings or the cylinder. The latter are 
thus placed in a state of compression, while the external rings are 
in a state of tension. Other rings are shrunk upon the outer 
ones, according to the size of the gun and the strain which it has to 
bear. In this way, the whole of the metal composing a heavy gun 
or mortar is arranged in a condition most favourable to the effectual 
resistance of a sudden strain applied from the interior. A gun con- 
structed on this plan, by Captain Blakeley, has exhibited very great 
enduring powers. Two enormous mortars have also been con- 
structed by Mr. Mallett on the same principle; and, although the 
trials with one of these were only partially successful, the correct- 
ness of the principles above referred to were in no way impugned by 
the results obtained.* 

The methods adopted for the production of the beautiful rifle-gun 
invented by Sir W. Armstrong, which is rapidly replacing the old 
bronze field-guns, afford an interesting illustration of the appli- 
cation of the above system to the construction of very light and 
durable cannon. This gun consists essentially of rings, partly 
welded together so as to produce a cylinder or barrel of sufficient 
length, and partly shrunk one upon another, so as to impart the 
requisite strength to the structure. The rings themselves are from 
2 ft. to 3 ft. in length, and are formed out of long bars, which are 
coiled up, when at a red heat, into spiral tubes, and afterwards 
welded into solid rings or tubes, by a few blows from the steam- 
hammer, applied to one end of the heated coil, while in a vertical 
position. the rings are united, to form the barrel of the gun, by 
raising to a welding heat the closely proximate extremities of two 
rings, placed end to end, and then applying a powerful pressure to 
the cold ends of the rings. In the ee guns, a second layer of 
rings is shrunk on to the first set, or barrel, throughout the length; 
but in the smaller guns, it is only behind the trunnions that two 
additional rings are shrunk on, one over the other. The outer ring 
is exactly like those already described; but the intermediate one 
is prepared by bending two iron slabs into a semi-cylindrical form, 
and then welding them together at the edges. In this way, a 
cylinder is obtained in which the fibre of the iron is arranged longi- 
tudinally instead of transversely, as in the other rings. This 
arrangement is adopted, because that part of the gun has to 
sustain the principal force of the thrust upon the breech, on the 
discharge. 1t is into this portion that the breech-screw (made of 
steel) fits, by means of which a movable plug of steel, provided 
with a soft copper washer, is pressed up against the end of the 
barrel, when the gun has been loaded. The breech-screw being 
hollow, the charge is introduced through it into the gun, on the 
removal of the plug. 

This gun, built up of so many pieces, accurately welded and 
turned and fitted, with its thirty or forty grooves, its neat lever- 
arrangement for working the breech-screw, its admirable sights for 
giving direction, and various other arrangements, contrived so as 
to render it a most complete and perfect weapon, is undoubtedly 
very costly as compared with the ordinary cast-iron gun. But, 
owing to the admirable system of manufacture and the beautiful 

hanical appli brought to bear upon the production of each 
part, the original cost of the gun has already been very much di- 
minished ; on comparing the price of a 12-pounder gun with that 
of a bronze gun of the same calibre, which it has now superseded, 
the latter is found to be about double the expense. The price of 
iron used for the manufacture of the Armstrong gun is £19 per ton: 
it is the best description of malleable iron, bearing a tensile strain 
of about 74,000 Ib. on the square inch. The present cost of a 
12-pounder gun (weighing 8 cwt.) is about £93. The value of gun- 
metal is about £125 per ton; and the cost of a 12-pounder gun of this 
material (weighing 19 cwt.) is £175 10s. Of the latter, it may be 
said, that when no longer serviceable it may be re-cast, while an old 
Armstrong gun cannot be re-converted into a new one. But, on the 
other hand, the average number of rounds which can be fired from 
the old gun before it is unserviceable scarcely exceeds 1,000, while 
the limit to the powers of endurance of the Armstrong gun is not 
yet known. Between 5,000 and 6,000 rounds have been tired from 
one, without any vital injury to the gun. 

While these important results have been obtained with guns of 
wrought-iron, built up of rings, others—scarcely less valuable— 
have attended the application of materials varying in their nature 
between steel and malleable iron, to the production of light guns, 
cast in one piece. M. Krupp, of Essen, was the first to produce 
masses of cast-steel of sufficient size for conversion into cannon. 
A 12-pounder gun, cast of this material, was experimented upon in 
this country several years ago, and exhibited the most extraordi- 
nary powers of endurance, baving withstood the heaviest proofs 
without bursting. Similarly good results were obtained with cast- 
steel in France and Germany, and it is now applied to the con- 
struction of the rifled field guns in Prussia. A cast material, some- 
what similar in character to this steel of M. Krupp, and to which 
the name of homogeneous iron has been given, recently re- 
ceived most ful application in the hands of Mr. Whitworth, 
not only to the production of the barrels for his rife-small-arms, 
but also to the manufacture of his beautiful rifle-cannon. he 
smaller cannon are cast in one piece, and then forged to the required 
form. ‘The heavy guns (80 and 100-pounders) consist, however, of 
cylinders of homogeneous iron—upon which hoops of fibrous iron 
are forced by — pressure, the breech-portion receiving hoops 
of puddled steel. The small Whitworth guns undoubtedly possess 
the great advantage of simplicity of construction over the compound 
guns just described ; but the present great expense of the material 
gives the latter the advantage in point of cost. There can be little 
doubt, however, that the facilities for obtaining products of this 
description will increase with the demand; and there appears no 
reason why the process of Mr. Bessemer, which has recently been 
applied with great success to the conversion of iron of good chemical 
quality into excellent cast-steel, upon a very considerable scale, 
should not be resorted to for the production, at a moderate cost, of 
masses of cast-steel, or a material of a similar character, of suffi- 
cient size for conversion into cannon of all sizes but those of the 
heaviest calibre, which it will perhaps always be found most advan- 

eous to construct of several pieces, upon the principles just now 
referred to. 

The improvements effected in the construction of fire-arms have 
rendered indispensable a careful revision of the descriptions of gun- 
powder hitherto used, which has already led to the modification of 
several important points in the manufacture of powder, whereby 
agreater uniformity in the action of the latter is emsured, and its 
explosion is regulated with special regard to the double work which 
it now has to perform in the greater number of rifled arms, namely 
that of propelling the projectile, and of expanding it into the 
grooves of the rifle. 

The acuay of affording assistance to the removal from the gun 
of the residue left on the discharge of powder, the escape of which 
is to a great extent prevented by the destruction of windage in the 
rifle-gun, has led to the introduction of lubricating materials, 
which are placed in the gun, together with the charge of powder, 
in the form of plugs or wads of the materials only, or of hemp, or 
sawdust, satura with the fatty matter. In the case of rifled 
small-arms, the lubricant has to be applied to the exterior of that 
portion of the cartridge-paper which surrounds the bullets, and con- 
siderable difficulty was experienced in the first instance in the selec- 
tion of a suitable material for this purpose. Tallow was first 
employed, in admixture with sufficient beeswax to harden it some- 
what, and enable it to resist the effects of warm climates. It was 
found, however, that the tallow, penetrating the paper, soon 
established a corrosive action upon the surface of the lead, which 
proceeded occasionally to such an extent as to cover the bullet with 











* In referring to some photographic illustrations of the construction of 
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a hard coating of compounds of oxjde of lead. thus in its 
diameter so a greatly as to render its introduction into pepo im- 
possible. Many materials were tried,‘as substitutes for tallow, 
which did not possess a tendency to promote the corrosion of lead, 
and eventually beeswax, used alone, was found not only to pro- 
tect the metal, but also to act as a most efficient lubricator in small 
arms, and to possess t permanence in all climates. In discon- 
tinuing the use of tallow, it was also found eeeptoe to avoid 
the use of any alterable oils as lubricators in the bullet-mak 
machines, as the small film of oil remaining on the lead was foun 
in many instances, sufficient to establish a rapid corrosion of the 
metal. Such an occurrence is now avoided by the use, as lubricant 
for the machines, of the neutral and permanent oil prepared by 
Price’s Candle Company from petroleum. 

Considerable attention has been devoted in different continental 
states, during the last few years, to the application of the different 
forms of electricity to the ‘disch: of mines. The many serious 
inconveniences attending the employment of voltaic batteries for 
that purpose in the field have led to the use, with considerable suc- 
cess, of the arrangements contrived by Ruhmkorff and others for the 
production uf powerful electro-magnetic currents. The application 
of the induction-coil machine, wile aggre riate fuse-arrangements 
for the ignition of the mine by means of the spark, led to a very 
great reduction in the size of the battery required even for extensive 
operations. The necessity, however, of all using a battery, and 
the great liability to injury of the induction-apparatus, have ren- 
dered the advantage to be attained by their employment somewhat 
questionable. In Austria, very important results are said to have 
been obtained by the a of frictional in the place of voltaic 
electricity. A very portable arrangement of a plate-electric machine, 
with Leyden jars, and a small stove to protect btw cme from 
damp, has been employed with success in some ex: operations, 
as many as 100 charges having been fired simultaneously by its 
means. Professor Wheatstone and Mr. Abel have on nume- 
rous experiments on the application of electricity in this direction ; 
and, at the suggestion of the former, attempts were made to mag 4 
the electricity obtained, by induction, from permanent magnets. No 
difficulty was experienced in igniting a single charge by its agency ; 
but it was found that the ignition of more than one charge could not 
be effected with certainty by the employment even of the most 
powerful magnets and the use of fuses containing very sensitive 
compositions. Eventually, a fuse-arrangement was contrived and 
composition prepared by Mr. Abel, with the empl it of which 
the ignition of several mines could be effected w’ certainty, by 
means of one of the small magnetic arrangements employed by Mr. 
Wheatstone in his portable cleguaghes and an ingenens combina- 
tion of several such magnets, arranged in a form very portable and 
readily worked by any soldier, can Te applied with equal certainty 
to the discharge of a considerable number of mines, The great ele- 
ment of success in the fuse-composition employed, is to be found in 
the circumstance that it combines a high degree of sensitiveness 
with considerable conducting power. The substitution of the 
magnet for the voltaic and other ts hitherto used will 
greatly facilitate mining operations; the soldier ~eo but little 
instruction in its use; with ordinary care it is not liable to d 
ment; it is very transportable, and ready for application at 
shortest notice. 

In connection with submarine operations, vulcanised india-rubber 
bags have become valuable substitutes for the wooden and metal 
receptacles hitherto employed for the charges of powder. The 
numerous applications which india-rubber, especially in its vul- 
canised form, now receives in connection with military ——— 
render it a most indispensable material. Thus, it has been appl 
to the preparation of waterproof linings for powder-barrels, water- 

roof cases for cartridges, convenient holders and waterproof coat~ 
ings for percussion-caps ; it is used in the form of springs and buffers 
in connection with gun-carriages and the beds of heavy mortars; 
ambulance wagons are supplied with efficient and easily applicable 
springs of india-rubber; and one of the most important additions 
recently made to the comfort of troops has been the general supply 
to them, when on active service, of waterproof clothing and covers, 
to be used in camp. 

The protection of camp-erections from fire has also received atten- 
tion with successful results. A cheap and ready mode of applying a 
coating of insoluble silicate of lime and soda to the surfaces of 
camp-huts, whereby very important protection against fire is 
attained, received application a few a ago; and quite -recentl 
a method has been devised by Mr. Abel of impregnating tent-cl 
with silicates, tosuch an extent as effectually to prevent fire from 
spreading, when applied to any portion of it, and in such a form as 
to enable them to resist the po ae effect of drenching rains. 

The application of soluble silicates to the preparation of v 
porous artificial stone has enabled Mr. Ransome to produce porta! 
filters, by the aid of which the soldier may frequently be enabled to 
partake of water which otherwise would untit for use. A still 
more efficient portable filter is now, however, prepared of carbon in 
a porous condition, which not only has the property of retaining the 
mechanical impurities of water, in its thro’ it, but also 
will purify it to a very considerable extent from injurious organic 
matters and gases which it may contain. 

One of the most important improvements which have yet been 
effected in the purification of water, and one which has already re- 
ceived important application in connection with the mili service, 
is presented in the apparatus contrived by Dr. Normandy for the 
preparation of wholesome and pleasant water from sea or other 
water unfit for consumption. The apparatus consists, in the first 
instance, of a great improvement on the condensing arrangement 
contrived by Sir T. Grant, which has been for some time used in the 
navy. The heat abstracted from the steam first consumed is ap; 
to the distillation of a second similar quantity of water, and the 
arrangement employed for ae this second product is of such 
a nature as to ensure a very gradual but continuous replacement of 
the condensing water. In this manner the latter becomes sufficiently 
heated, before it passes out of the ap us, to part with the gases 
which it contains in solution, and which are made to pass into the 
distilling apparatus and mix with the steam. The condensed pro- 
duct is thus thoroughly aerated; it is then, finally, made to pass 
through a charcoal tilter, which completely deprives it of the dis- 
agreeable empyreumatic flavour always by distilled 
water. Independently of the applications which this apparatus is 
receiving to the supply of ships with water, it has proved very 
valuable in readily and continuously producing large quantities of 
wholesome water for the supply of troops at stations where the only 
water procurable was unfit for consumption. 

The important subject of the economical supply of well-cooked 
and palatable food to troops in barracks and on active service, which 
had been considerably neglected previous to the late war, has re- 
ceived t attention on the part of Captain Grant, and the results 
of his labours in this direction have the production of most 
efficient cooking-ranges for barracks, and equipments for cooking in 
the field. By the employment of the range, with oven at 
which bas been contrived by him, and is used at Aldershot, Wool- 
wich, and other military stations, the cost of cooking for a large 
number of troops (800 to 1,000 being supplied with food from one 
range) has been reduced to 4d. per man per week; and by further 
improvements, which Captain Grant is just carrying out, it will 
still be subject to considerable reduction. ‘he food is, at the same 
time, cooked in various ways by means of the ovens and other 
appliances. An arrangement has been devised by Captain Grant, 
and used by troops with success, for cooking in the field, in 
long cylindrical boilers, which are so disposed over trenches dug for 
the purpose that, with a very small consumption of fuel, well-cooked 
food may be supplied from eight of in between two and three 
hours, sufficient for 800 men. These kettles are of such a form that 
they may also be made to serve the purpose of pontoons in the con- 
struction of bri 

The subjects briefly discussed in this discourse can only be re- 
garded as examples of the many directions in which every branch 
of science has recently received application 
military service. 
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ON THE HISTORY, GEOLOGICAL AND GEOGRAPHICAL DIS- 
TRIBUTION, AND COMMERCIAL BEARINGS OF THE MARBLES 
OF TUSCANY AND MODENA, AND OF THE BORACIC ACID 
LAGOONS OF THE MARKEMME, 

By W. P. Jexvis, F.G.S. 

Wrre I to treat of the mineral resources of Australia, I should 
dwell entirely on the future; in speaking of our own mines I should 
enlarge on their present condition; but the name of Italy instinc- 
tively calls up recollections of the past. In the paper which I have 
drawn up, | will, however, view the subject in all these lights, as 
being, perhaps, most interesting. ; 

Owing to the division of Italy among numerous sovereigns, there 
has necessarily existed great jealousy regarding the interchange of 
productions of the various states. For this reason the Tuscans have 
been encouraged by their government to work their own marbles 
near Serravezza, in opposition to those of Carrara, in the Duchy of 
Modena, though only ten miles olf. 

Serravezza, a litle town with a population of about 2,000, lies 
six miles from the coast of the Mediterranean, and thirty-six north 
of Leghorn, at the foot of the spurs of the Monti Altissimo and 
Matanna, where two rivulets, the Serra and Vezza, join to form the 
Versiglia or Serravezza river. Starting from this town, and 
ee ceding eastward up the Vezza for four miles, we reach 
uosina, passing on the road a multitude of quarries of 
slate-coloured or Fardiglio marble, chiefly situated on the 
lower slopes of the hills. Some is perfectly plain, bardiglio 
wnito; when dark, it is known as bardiglio scuro: other quar- 
ries, near Farnocchia, higher up towards the Monte Matanna, 
on the Canale delle Mulina, produce a light blue variety, 
with black veins, called bardiglio fiorito. A similar marble occurs 
near Carrara, but as the Tuscan beds yield a stone of greater hard- 
ness, they are preferred, and have been worked for the last sixteen 
centuries at least. Signor Santini, of the School of Fine Arts, 
informed me that the “ Lion” and the “ River” of the Vatican, and 
the “ Slaves” of the Campidoglio at Rome. which date from the time 
of Anoninus, are sculptured in Serravezzan vardiglio. The same 
murble has been employed in many buildings in Florence. It is of 
‘Lriassic or gin, and the oldest in Tuscany. 

Above this comes a celebrated ornamental stone, termed Mischio 
di Serravezzu, formed from the fragments of rock which have been 
chipped off the parent mass, or separated by violence or pressure; 
they have become subsequently united by a hard cement of amphi- 
bole; or specular iron, tilling up all the interstices, as if semi-fluid 
matter were poured over a heap of broken stones by the roadside ; 
the result being a hard, compact breccia, perfectly free from fissures. 
The paste, when highly ferruginous, tinges the fragments of white 
marble of a pale pink; the presence of a large quantity of silicates 
often renders the breccia very much harder than ordinary marbles, 

The analysis of the cement made at Pisa, by Passerini, gave :— 
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The stratification of the metamorphic marbles is exceedingly 
difficult to trace, but in a quarry of mischio, opposite Ruosina, it is 
perfectly evident, the beds being there seen resting at a small angle 
on older rocks. I there observed a huge block of mischio which had 
been recently taken out, and could not have contained less than 
250 cubic feet, without any flaw. 

White saccharoidal marble is found immediately above the beds of 
mischio, while underneath is a compact limestone. Specimens 
which I procured exhibit very nicely the secondary metamorphosis 
of the fragments of the white crystalline marble. They are tinged 
with pink, the colouring matter not, however, penetrating the entire 
mass, as though the heat had been insufficient to produce an uni- 
form appearance. The result has been a delicate riband-like 
veining, the full colour of the cement being often communicated to 
the adjacent portion o! the marble, so as to obliterate their outline, 
and gradually softening off through every shade till it blends with 
the pure white. Professor Savi is of opinion that the cement con- 
tains talc, chlorite, and amphibole. (Auovo giornale di Letterati di 
Piva, No. 51, 1850.) 

Ihe Paleozoic strata in this district are composed of steachists, as 
at Levigliani, anagenite, near Azzano, where this very hard conglo- 
merate contains pebbles of quartz as large as a fowl’s egg, but 
though it has evidently been rendered more compact by heat, the 
quantity of silica appears to have prevented fusion from resulting. 
In the direction of the Monte Forato, more to the east, the quartz 
appears in smaller fragments, the rock has assumed a perfectly 
crystalline character, and is used as a refractory stone, being emi- 
nently adapted for reverberatory furnaces. 

No two blocks of mischio are alike, an endless variety of tints 
and patterns producing a lively effect, especially as it bears a high 
polish. ‘his stone is too variegated to be suited for anything but 
internal decoration, the colours being only developed when 
polished. It is stated that the columns of the cathedral of 
Vietra Santa, made of mischio, are of the 14th century, and 
a large part of the Campo Santo, at Pisa, that marvellous national 
monument of celebrated Tuscans of the middle ages, is formed 
of mischio. ‘The trst particulars of the quarries being worked is in 
1565, by Michael Angeto, who discovered an eligible place while ex- 
ploring the Versiglia, by order of Cosmos 1L., Grand Duke of Tuscany. 
Vasari was subsequently sent to report on the quality of the stone; 
his reply being favourable, it was soon largely employed in Florence, 
as for the pilasters of the Church of the Annunziata, and the Pitti 
Palace; also some of the borses in the fountain of Neptune on the 
Piazza del Gran’ Duca; also the two obelisks on the Piazza Sta 
Maria Novella. Cosmos 1. ordered an immense columnto be made 
of mischio at Stazzema, 

Several beds are tormed of marble, with white ground and purple 
veins; it is commercially distinguished from the misch o under ‘he 
name of Affricano di Serrovezza, 1t was employed in the construc- 
tion of the Palace of Versailles, and for tables in some of the rooms. 
The mischio is an excellent lower liassic stone, and weathers but 
little. 

By far the most important in the same localities are very extensive 
beds of white marble, also lower liassic, as between Serravezza and 
Kuosina, and some just opened on the hill side south of the Vezza, a 
litile beiow Ruosima, which 1 visited also, on the Alpe de Levigliani; 
tie best and most abundant is that of the Falcovaja quarries, on 
Monte Altissime, eigut miles north of Serravezza. Here the lime- 
stone to the very base has been transformed into white marble of 
great veauty. ‘Lhe stratitication is completely gone; it is difficult 
to tind it free from veins, but the yellowish tinge of the tiner parts 
causes it to be much prized. With what justice, 1 do not pretend to 
say, the best statuary trom the Falcovaja is pronounced by Tusecans 
to be superior to Carrara marble, on account of its uniformity of 
structure and absolute freedom from grey veins. Comparing 
specimens which | procured from the Campanino quarry, with others 
from above Carrara, the grain is much finer and less lamellar, 
characterised by being very sonorous; the action of the atmosphere 
is said to improve and render it harder. 

Nothing can be grander and more imposing than the sight of 
Monte Aitissimo, as it suddenly bursts into view in ascending the 
little rivulet Serra; one can scarcely believe that these precipitous 
crags are composed of sedimentary rocks. ‘The mountains, 

J on whose barren breast 

The labouring clouds do often rest,” 
here form an amphitheatre, with rugged bold summits rising to the 
height of 5,440 ft.; so steep is the ascent of its almost perpendicular 


sides that for a whole morning I tried in vain, by every exertion, to 





reach to one of the most celebrated quarries, which can only be 
approached by the skilled mountaineers who work there. Below the 
quarries the slopes are often covered with loose angular stones, the 
fragments of marble and rubbish turned out by the men, or the 
masses broken off by the weather. These steep inclined planes 
afford an easy means of sliding down the blocks without injuring 
them, or necessitating the use of mechanical contrivances. They 
reach the bottom by their own weight, carrying along with them 
much débris. Being pure white, and less weather-worn than the 
mass of the mountains, these rubbish slopes present a brilliant 
appearance in the sun, especially on the Modenese side, and may be 
readily distinguished for seven or eight miles. The whole summit 
of Monte Altissimo seems to have borne the brunt of more than its 
share of destructive thunder-storms and tempests; itis rugged and 
denticulated in the most surprising manner; the crest in many 
laces is as narrow as the ridge of aroof. At a distance I should 
ave considered it was the interior of a volcanic crater. 

Towards the east the summits of the mountains are chiefly com- 
posed of white marbles; such are the Pania della Croce; the nearer 
Alpe di Levigliani, which is a branch of Monte Corecchia ; and Monte 
Trambiserra. It is an inexhaustible and little tried tield of wealth. 
All these lofty mountains form part of the Apuan Alps, and are in 
Tuscany ; Monte Corchia, two miles west of the Altissimo, forms the 
boundary between it and Modena; and uo sooner do we pass the 
crest than the eye soars, as in a panorama, over a very extensive 
new series of quarries, extending with little interruption northwards 
towards the Monte Tambura, and along the numerous minor spurs 
above Massa to the celebrated town of Carrara. 

The white marble approaches within a mile of Carrara, at Torano 
and Miseglia; in fact, a gentleman informed me that the best kind 
of statuary marble was obtained at the former place. Two spurs 
descend from Monte Sagro towards Carrara; suddenly terminating 
in the slopes above Torano, they enclose a deep narrow ravine, having 
nearly a straight course to its junction with the Carrione. Thesteep 
sides of this precipitous valley are entirely composed of white marble, 
and are quarried in their whole extent, according to the caprice of 
the respective proprietors, who mine here and there, as they consider 
the quality of the marble likely to be best. These are the spurs 
whence I may say all the Carrara statuary marble is obtained, the 
names of the eight quarries producing it being as follows :—Betogli, 
Crestola, Carpevola, Cavetta, Mossa, Polvaccio, Poggio Silvestro, 
and Zampone. The marble is almost pure carbonate of lime. 
Berthier (7°. des essais, tom. 1., p. 614) gives the analysis :— 

Lime .. 55°4 or, Carbonate of lime .. .. 981 
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I will refrain from giving any calculation of the thickness of the 
beds—which, however, is very considerable—as it is a very difficult 
matter to trace them to their base, on account of the vast amount of 
débris lying about in every direction; planes of cleavage are also 
very numerous, as at Serravezza; frequently oxide of iron has 
penetrated into scarcely perceptible fissures, staining the marble 
around a dirty peltide boven, and rendering it unfit for use. 

Numerous thin talcose beds occur here, as I have also observed in 
the Serravezza quarries, ago eon by crystals of iron pyrites a 
sixteenth of an inch in the cube, gypsum, sulphur, talc, and pure 
white rhombohedral crystals of dolomite. By far the most interest- 
ing mineral is the quartz, which crystallises in the cavities of the 
marble, sometimes attaining 1 in. in length. It is perfectly limpid, 
whence the name Carrara diamonds. Some which I procured enclose 
foreign substances. I observed that in general they presented a 
very small point of attachment to the rock. These numerous 
associated minerals are eagerly sought for by the quarrymen, as 
they accompany the best statuary marbles. They are known as 
Madre-macchie (mother-spots). Some tissures thus filled up are 
several inches in thickness, others do not exceed one line in width, 
and contain a few scattered crystals of iron pyrites, firmly imbedded 
in the marble on one side. It is due, I consider, to the oxidation of 
these crystals that, on exposure to the air, the marble is discoloured 
and tinged reddish brown. 

As the statuary marble is the most highly crystallised, it is the 
most difficult to obtain free from flaws, though slightly veined white 
forms the mass of the mountains, and might be obtained to any 
extent desired, provided the market were good, and a better system 
of working introduced. ‘The saccharoidal structure of the statuary 
marble is most perfect north-east of Carrara, and next on the 
Altissimo; in other parts it is less so, till tinally it is scarcely 
perceptible. I would ascribe the coarseness of the grain to slower 
cooling, and imagine that the localities mentioned must have been 
protected from the intluence of the air at the time of the metamor- 
phosis, by a great depth of superincumbent strata in the form of hills, 
while they were most nearly connected with the focus of igneous 

action below. 

To attempt gny description of the first opening of the white 
marble quarries of Carrara would be vain; they evidently sprung 
into existence in very remote times. Etruscan antiquities are fre- 
quently sculptured in marble, though they are so much worn that I 
have not been able to ascertain if the material employed came from 
this district. The Romans, however, having brought over a large 
quantity of Grecian statuary, especially during the luxurious days 
of the Empire, directed their attention to their own beautiful white 
marbles of Carrara. 1 noticed two monumental inscriptions about 
a mile from Miseglia, the property of a gentleman, who had dis- 
covered them close to his house. Another, of the time of Septimus 
Severus, was found in the neighbourhood many years ago; others 
have, doubtless, been destroyed by the villagers, to whom fragments 
of statuary marble are but road-metal. One quarry, four miles 
north-east of Carrara, called Polvaccio, is acknowledged to date 
from Roman times, and to be the spot whence the marble of the 
Pantheon was obtained. Though originally erected by Agrippa, 
B.c, 26, that superb building is still in a state of yood preservation. 

In the dark ages of superstition marble was extensively employed 
in Tuscany for building churches and palaces. Agostino del Riccio 
mentions that Carrara marble was brought for the cathedral of 
Florence in 1366 and 1389, though white marble had been previously 
obtained from Rosia in the Senese, in 1364, of which more hereafter. 
But particularly at the time of the first sovereigns of the Medici 
dynasty were the quarries worked to any extent. Cosmos L, 
amidst his many vices, had a great passion for the tine arts, anu was 
a liberal friend to architects and sculptors. Buonarotti, better 
known to us as Michael Angelo, was commissioned to undertake 
many great works, and not being able to trust to others to send him 
the best stone, frequently went to Carrara to visit the quarries. He 
directed his attention to that of Polvaccio, renowned for the size 
of the blocks; thence he procured the material for his celebrated 
David, in the Piazza del Gran’ Duca at Florence, and for those 
speaking statues of Day and Night, Dawn and Twilight, on 
the tombs of Julian and Lorenzo de’ Medici, in the church of 
San Lorenzo (Vasari, Vite dei piu excellenti pittori, scultori, ecc.; 
Siena, 1793, tome x, p. 61), which must have left on the mind of 
every traveller who has once seen them the belief that they only 
want life to be perfect. About the time of which | am speaking the 
Neptune of the fountain of Ammanato, and the group of Hercules 
destroying Cacus—also in the Piazza del Gran’ Duca — were 
chiselled trom blocks taken from the Polvaccio quarry. 

Up to this time it appears that the Tuscans invariably obtained 
their statuary marble from Carrara, which then belonged to the 
Marquis Alberigo. Somehow, however, Leo X., who was a Medici 
himself, having heard that in the Florentine dominions there existed, 
hear Serravezza, on one of the loftiest peaks, called Monte Altissimo, 
marbles of the same quality and beauty as those of Carrara, ordered 
a let er to be written to that effect to Michael Angelo, who was then 
at the latter place superintending the extraction of the stone for the 
tombs of Julian and Lorenzo. The sculptor, to whom the fact was 

by no means new, whether from fear of otlending the Marquis 
Alberigo, Signore di Carrara, to whom the quarries necessarily 
brought in a very considerable revenue, or from dislike to go so far, 








thereby incurring great loss of time, did not seem to desire to pay 
any attention to the command. He was nevertheless compelled to 
comply, in spite of the manifold objections he raised on the score of 
expense, which proved perfectly correct. Passing into the enclave 
of the Tuscan Grand Duchy, which took in the valleys of the Ver- 
siglia, not long before ceded to that Government, he ascended the 
Altissimo above Serravezza, and discovered an eligible spot for a 
quarry on the Costa de ’Cani, on Monte Capella, in 1518. He then 
speedily completed five columns, one of whic! was taken to the 
church of San Lorenzo, in Florence, in 1521 (Giov. Cambi; Cronica 
fiorentina); the rest still lay on the shore near Pietrasanta, when, 
thirty years subsequently, Vasari wrote his life of Michael Angelo. 
Thus did the Marquis Alberigo, spoiled of his monopoly, become 
one of the bitterest enemies of Michael Angelo. (Vasari; Vite dei 
piu excell. pit. ecc, tome x, p. 98.) 

Michael Angelo had a very laborious task before him. He is 
acknowledged to have been an universal genius, emphatically 
styled “the man with four souls ;” but it is not uatally known 
that on this occasion he had to become a road engineer, for the first 
necessity was for him to make communication through several miles 
of the most rocky country, along the narrow valley of the Serra. 
This object being in a certain manner attained, he was able to ship 
off his blocks for conveyance by sea, and up the Arno to Florence. 
He seems to have been very averse to the task, and writes to his 
sovereign in very quaint and plaintive style,—‘“ The mountain in 
which the quarry has to be made is very rugged; the countrymen 
excessively ignorant of the duties required of them; great patience 
and a long time will be requisite before the mountains have been 
(addomesticati) made accessible, and the men (ammaestrati) trained.” 
(Quoted in Studj di Statistica sull’ /tulia, Torino, 1859.) 

To show what progress these quarries of statuary and white 
marble, and those of mischio and bardigli» mentioned above, must 
have made after the lapse of a few years, I will quote a passage 
written by Cosmos I. to Matteo Inghirami, in 1560 :—* As for us, 
and the works in our State, we will not, in any way whatever, 
permit the marbles of Carrara to be employed.”—(Repetti, Diz., tom. 
v., p. 264) We soon find other sculptors and architects besides 
Michael Angelo and Vasari proceeding by royal mandate to the 
valleys of the Versiglia. Amongst others, Giovanni Bologna went 
there two years later, in 1567-8. From this time the interest of the 
Grand Duke Cosmos I., and his son and successor Francis I., in the 
mineral wealth of the newly-explored mountains increased to such a 
degree that we find the Medici sovereigns making Serrayezza their 
summer retreat, locating themselves in a palace in that town. Here 
they delighted to while away their time amid the glorious scenery of 
the marble mountains, and spent many an hour in trout-fishing in 
the streams. 

But this sudden prosperity was not to last. The favour of princes 
is proverbially fickle. Mining cannot be permanently successful in 
the hands of any but the people, and all the restrictions put upon it 
by the Medici, by which they constituted themselves sole proprietors 
of the minerals and marbles of their state, was the surest way of 
destroying this branch of industry. That splendid family, steeped 
in crime of deepest dye, had probably thought to propitiate high 
Heaven by erecting marble altars, and to screen themselves under 
marble vaults, but they were soon extinguished in ignominy, and 
the quarries fell into oblivion. Things remained in this state up to 
the latter half of the eighteenth century, when Leopold I. released 
the marbles from Government monopoly. 

In 120, Signor Borrini began to re-open quarries on the Altissimo, 
which liad been neglected for two centuries, and discovered that of 
Polla. His exertions have lately been rewarded by finding the 
Statuary marble of Giardino. The merchants of Carrara and 
Serravezza distinguish three kinds of statuary marble, named tirst 
and second quality, and Ravaccione or Ordinario. Of the latter, 
from the Altissimo, are those employed from 1835 to very recently, 
in making that series of statues of celebrated Tuscans under the 
porticoes of the Palazzo degli Utlizi at Florence, which were the 
result of lotteries patronised by the Government. The statue of 
“Florence Victorious,” in the Salone ducale, is eually of Altissimo 
marble. 3 

In the Pisan hills most of the Tuscan rocks, as Professor 
Meneghini observed to me, are represented in miniature. Some of 
the Lower Liassic limestones have there also been converted into 
white marble, but never into statuary. The quarries are on the 
southern slope, near Asciano. ‘This marble is not so sonorous as 
that of Carrara, though polishing tolerably ; it is probably derived 
from a more impure marly limestone. Many of the ancient churches 
and public buildings of Pisa, as recorded by historians, are con- 
structed of this marble. The celebrated Campanile, or leaning 
tower, built in 1174, is of Pisan white marble: this remarkable 
building—whether it has undergone complete repair or not, I am 
unable to say—looks as perfect as if erected yesterday. ‘The greater 
part of the Duomo, and much of the Baptistry, are also of this 
marble, Along with them numerous ancient stones, brought by the 
Pisan vessels from foreign parts, have been built into the walls of 
the cathedral, the inscriptions being still legible on them. The 
pavement has much suffered; some consider it liable to exfoliate. 
Pure white marble is also found in the Campiglese; and at Cape 
Ortano, in Elba, the ancients had quarries, owing to its proximity 
to the sea. The grain is very lamellar, resembling Parian marble; 
the quarry was re-opened by Napoleon while exiled in Elba: that 
great genius at once saw the excellence of the stone, but since his 
departure no one has followed up his wise proceeding. Surely this 
has been a great oversight. 

I will now pass to the Senese. In going from Sienna to Massa 
Marittima the road follows a south-westerly course; after pro- 
ceeding eight miles, having reached the village of Rosia, we 
finally quit the ‘Vertiary formations, and enter a narrow gorge 
between two hills, and ascend the Rosia for two miles, a rivulet 
which debouches at the eastern end in a plain, falling into the 
Merse, a branch of the Ombrone. A fault is to be noticed near 
Rosia; the rocks have been much upheaved, disclosing the Paleozoic 
strata, consisting of quartz pebbles in a talcose matrix, a very hard 
metamorphic rock, called anagenite. At the Western extremity of 
the gorge are schists, containing quartz and asbestos veins. 
noticed in one place the interesting passage of a variety closely 
resembling ordinary tremolite, through true asbestos, into silky 
amianthus—all in the space of a few yards, These are contirmatory 
evidences of the plutonic agency which has upheaved the Montag- 
nuola Senese, and produced the white marble, slightly veined with 
grey, seen in the middle of the valley close to the water's edge, and 
in the cuttings by the road side opposite Spanocchia. This marble 
was employed in 1364 for the Cathedral of Florence, and has been 
largely used for the public buildings of Sienna. 

Thus much for the Lower Liassic group of marbles. Of the Upper 
this neighbourhood affords abundance. Ascending the eminence on 
the right, we arrive in front of the ruined castle of Monte Arienti, 
and enter the famous quarries of Giallo di Siena, a marble of an 
Indian yellow tint, sometimes brecciated, the fragments being 
cemented together by a dark purple substance, so as to form an 
agreeable variety of veins. Yellow predominates when the frag- 
ments are large, but the interlacing purple veins often entirely re- 
place it, and constitute the Broccatello di Siena. Less abundant 
than these is a breccia, which 1 was informed is no longer worked ; 
a white or pale grey ground, clouded over with dendritic impressions 
of a circular form, not one-sixteenth of an inch in diameter, clearly 
defined, and perfectly distinct from each other, due to the presence of 
a minute quantity of oxide of manganese. It appears to be Upper 
Liassic. t he mode in which the quarries are worked deserves all 
reprobation, no inclined planes, or even a decent track, has been 
made for the conveyance of the blocks down the hill ; as usual, much 
of the material is wasted. P 

Another limestone ridge runs north of Montieri, and passing west 
of Gerfalco, forms the Cornate, a sharp rocky crest, seen from Elba 
and other distant places, as a prominent land-ma k. Atits northern 
end are quarries of rose-red marble, apparently less altered, not being 
crystalline; and in the neighbourhood are seen numerous casts 0! 
ammonites, of Forbes’ group, Arietes, and more rarely belemnites. 
Such marbles are known as Rosso di Gerfalco and di Montieri. A 
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Siennese writer, of the fifteenth century, quoted by Targioni, mentions 
their being then employed. More variegated marbles are found near 
the Val di Cecina, at Gherardesca ; such kinds as are much veined are 
knownas Broccatello di Gherardesca. They were employed forthe f:gade 
of Sta. Maria della Spina, at Pisa, and for the sumptuous Royal 
Chapel in the church of San Lorenzo, in Florence. (Targioni 
Targiotti, Viaggi in Toscana, tom. iv., p. 263.) Cesalpino says 
that the front of the Baptistry at Pisa is of the breccia of Sta. 
Maria del Giudice, in the Monti Pisani. This is placed by Savi in 
the Upper Liassic ; so is the Porta Santa marble from near Caldana, 
in the Grossetano—a delicate peach-coloured stone, little esteemed, 
and not very durable. 
(To be continued.) 


TRIALS WITH MR. WHITWORTH’S GUN. 
(From the“ Times.”) 


On Saturday morning some interesting experiments were tried off 
the Nore, in the presence of the Lords of the Admiralty, with a view 
of testing the penetrating powers of Mr. Whitworth’s 80-pounder 
gun against the resistance offered by the thick iron sides of the 
floating battery Trusty. Several such experiments have been 
lately tried against this vessel both with the Armstrong gun and 
the ordinary smooth-bore 68-pounder, the results of which have all 
shown in a greater or less degree that the floating batteries are, as a 
general rule, impervious to the heaviest shot even at a point-blank 
range of 200 yards. With the smooth-bored 68, when used close, 
the dent made by the shot in the armour-plate has varied from 1 in. 
to 1} in. and 2 in. in depth, and where three or more shots struck 
the same plate the plate has been shattered to pieces, and the huge 
oak timber framing of the vessel behind the armour considerably 
started and shaken. No shot, however, has been forced into the 
body of the ship. 
has very nearly passed through the 4-in. iron slabs; but 
in no one instance, we believe, has it completely done so, 
and all the experiments with these latter rifled guns have 
entirely failed to send a projectile through into the bodv of 
the vessel. By some this want of success has been attributed to Sir 
William using the pointed conical shot, instead of a flat-fronted 





mass of splinters and an immense iron bolt, which, from the 
position in which it was found among the fragments of wood 
on the main deck, had evidently been dashed through and 
whirled about with a force only inferior to that of the pro- 
jectile itself. It was noticed that at the instant of concussion 
between this shot and the vessel's side a broad sheet of intensely 
bright flame was emitted, almost as if a gun had been tired from the 
Trusty in reply. The Duke of Somerset, then, accompanied by 
Admiral Pelham, Admiral Maitland, and Admiral Sir Baldwin 
Walker, went on board the flotting battery,and minutely inspected 
the results of the trials as shown by the perforations in the iron and 
timbers. One thing which Was shown very conclusively by this 
examination was that the owk behind the iron plates could have 
offered very little resistance ‘to the age of the shot, inasmuch as 
it was so utterly rotten that in pinching the splinters they crumbled 
to an impalpable yellow ‘between the fingers. Yet this 
vessel, than which no ginbout could by any possibility be more 
rotten, was, we are informed, built at one of her, Majesty’s dock- 
yards. Timber, if so it may be called when in 'this condition, can 
never be regarded as affording a fair test of the resistance offered by 
such iron-sided ships as the Warrior, now being built at Blackwall, 
which, in addition to the 44 in. of wrought-iron, is further 
strengthened inside by 22 in. of the soundest teak beams laid 
transversely, and with half an inch of wrought iron inside these 





ain. 

The Duke of Somerset expressed himself completely satisfied 
with the result of the experiments, which certainly were conclusive 
as far as the Trusty was concerned. 

No day has been named for ‘the Yesumpition of the experiments, 


| which are, now that the power of ‘the gun has been shown, com- 


projectile, acting like a punch, with equal force over its whole | 


surface. Last year Mr. Whitworth reluctantly consented to rifle 
one of the ordinary cast-iron guns on his hexagonal principle, and 
with this, using a flat-headed shot of 70 ]b., he matiaged to force the 


missile completely through the 4 in. of metal, though he failed to | 


pierce the woodwork, without which no effect could be produced by 
any shot. In the course of these latter trials Mr. Whitworth’s cast- 
iron 80-pounder gun burst to fragments, and, as the trial was not 
considered by Mr. Whitworth to be as satisfactory as he could wish, 
he applied to the Admiralty to be permitted to make a fresh trial 
against the Trusty with the 80-pounder of his own manufacture 
with which such astonishing results of range and accuracy were 
obtained during the experiments at Southport in February last. 
Permission for this trial was at once accorded, and those plates of 
the Trusty which had been much injured and broken by 
some recent experiments with Armstrong’s cannon were re- 
moved, and replaced by fresh slabs of the finest wrought- 
iron 4} in. thick, and in every other respect equal in manu- 
facture to the armour-plates which are being made for the 
Warrior at the yard of the Thames Shipbuilding Company. 
The Trusty, thus protected, and with a white target in the centre of 
each plate as a mark to fire at. was moored almost abreast of Sheer- 
ness, on the opposite side of the river, so that any shots which might 
miss the object would only traverse, without danger, the range of 
the Shoeburyness practice-ground. Precautions were also taken to 
enable her to slip her moorings instantly, so that, in case of her 
being struck below the water-line, she might be towed on shore by 
steamers waiting for that purpose. This was a very unnecessary 
precaution, however, inasmuch as the shots were only allowed to be 
fired very high, so as to hit midway between the main and upper 
decks. As far, therefore, as any practical result is concerned as to 
the possibility of the plates under water being pierced, or so injured 
as to endanger the ship, the whole experiments could have beea 
conducted on land, against a built-up target of the same construc- 
tion as the ship’s side; and this, too, in one-half the time, and at 
a than one quarter of the expense which was incurred on Satur- 
jay. 

Mr. Whitworth’s gun was fixed on a naval traversing platform 
carriage on board the Carnation gunboat. in the usual way. The 
carriage itself, though well finished, and of course immensely strong, 
like those for all the heavy gens in the navy, is but a clumsy affair 
after all, and shows how wide is the field for improvement open to 
those who shall undertake to reform and remodel these most impor- 
tant aids to good gunnery. We have improved our ships, our pow- 
der, our guns, and our shot; but the gun-carriage itself, on the 
efficiency of which all else so much depends, remains pretty much as 
it was on board the Great Harry 300 years ago. 

After having tried the effect of a flat-headed shot on the water, 
along which it, of course, made a tremendous furrow, the Carnation 
steamed from Southend, and took up her position abreast of the 
floating battery at about 200 yards’ distance. Captains Hewlett and 
Schomberg were on board to witness the trials, and Mr. Bidder, the 
President of the Institution of Civil Engineers, was also present, 
with the Hon. Captain Wrottesley, R.E. The Lords of the Admiralty 
arrived in the Vivid at about one o'clock, the Admiralty yacht Black 
Eagle, which was to have brought their lordships, having broken 
down. The day was as unfavourable as could possibly be conceived 
for such experiments, as squalls of wind, rain, thunder, and lightning 
occurred at short intervals all the time, and the water was rough 
enough to make the little gunboat “ lively ” in the extreme. 


The first shot was fired with a 12 Ib. charge of powder by Captain 
Hewlett, after some careful watching and adjustment of the gun, in 
order to counteract the rolling of the vessel. It struck the Trusty 
with a terrific “bang,” which all heard on board the gunboat, 
though, as on these occasions, a mass of wrought-iron splinters 
generally comes back like a shower of grape humming through the 
air, all have to keep under cover till the danger from such mitraille 
has passed. The smoke, having cleared off, showed a clean hole 
apparently right through the Trusty’s side. A boat was at once 
despatched to the vessel, and the result of an examination showed 
that the shot had struck on the edge of two plates, passing clear 
through the 44 in. of wrought-iron, and starting both plates 14 in. 
in an outward direction. After passing about 11 in. into the oak, 
the head of the projectile glanced against a massive bolt, which 
turned it up at a right angle to its former course, where it 
remained buried in the framing between the plates and the 
inside of the ship. Had it been a shell, and burst in this 
position, it would have ripped the plate off or blown the main- 
deck timbers in. The next shot was fired with a 14 Ib charge by 
the gunner on board the Carnation, who took a most accurate aim, 
and hit the small white target full in the centre of an armour-plate. 
This went completely through the side into the main-deck of the 
Trusty. The hole it made in the plate was a clean hexagon, pre- 
cisely the size of the shot. It passed not only through the wooden 
side, but through one of the ribs of the ship, tearing off and smash- 
ing the iron knee, and covering the main-deck with splinters of wood 
and iron. The shot when found was so hot that no one could touch 
it. It scarcely showed any sign of damage beyond being compressed 
to about an inch shorter, and consequently increased in its diameter 
Mthe head by about half an inch. 

At this period of the experiments the Lords of the Admiralty 
arrived, and unfortunately, owing to a mistake with regard to the 
elevation of the distance sight, and perhaps some anxiety to avoid 
hitting too low, the shot passed clear over the vessel. The fourth 
was also hit very high; nevertheless, though the gun was trained 
re and the shot, therefore, struck obliquely, it passed through the 
ee and sides, and struck the end of a deck beam, in which it 

juried itself. The fifth shot, again, pierced through the centre of a 
and ‘into the main deck of the ship, driving before it a 





paratively needless, unless it is wished to prove ‘the greatest range at 
which its immense force can be exerted with stecess If the expe- 
riments are resumed, it would be well if they were better organised 


With Armstrong guns the conical shot | and arranged than on Saturday, when none seemed to know what 


was to be done. Better arrangements for ensuring discipline and 
regu larity in the practice might also easily be made. 


TRAFFIC RETURNS. 
Week This Same 
ending Week. 1859, 
Belfast and Ballymena .. .. .. Moy 26 1,266 1,121 65 65 
Birkenhead, Lancashire, & Cheshire ,, 27 2,852 2,584 38 33 
Bristol and Exeter .. .. .. «- 4, 20 — 6,520 125 118 
Caledonian .. 6. 4. oe oe — ,0%8 1 1933 
oe an a O41 = bi _ 
Cork and Bandon oo 00 We 00 gg OS 316 23 20 20 
Cork, Blackrock, and Passage .. 26 - 241 6 63 
PD on. os. ne .06- ae. We o a 851 38 7 17 
Dublin and Belfast Junction .. ..  ,, 27 1,862 1,262 638 63 
Dundee, Perth, and Aber. Junction 27) =—s1,165 «3,082 Bl S31 
Dundalk and Enniskillen.. .. .. 4, 27 1,624 14i6 122 1922 
Dublin and Drogheda... .. .. yy 2 1,601 1,659 623 62) 
Dublin & Wicklow & Dub. & Kingtn. ,, 96 2,079 2,023 40% 40) 
Enst Atglian§ 4. oe os ss We i 
Eastern Counties and East Union... 
Kdinburgh & Glasgow & 8. Durifer. 
Edinburgh, Perth, and Dundee ., 
Glasgow and South-Western .. .. 
Great North of Seotland.. .. 
Great Northern as 0) we ew 
Great Southern and W: éo 
Great Westefn .. ss «2 we ‘es 
Shrewsbury and ‘Birmingham .. ,, 
Shrewsbury and ‘Chester .. .. 4, 
Lancaster and Carlisle .. 4. 6. yy 
Lancashire and Yorkshire » ‘ee 
Lianelly Railway and Doéhyard ..  ,, 
London and Blackwall «. .. .. 
London, Brighton, and South Coast 
London and North-Western .. .. 
London and South-Western ..  .. 
London, Tilbury and Southend .. 


Mileage. ] 
1860, 1850 





Manchester, Sheffield, and Lincoln, _ ,, 19.334 

Manchester, 8. June., &Altringham ,, 27 1,087 990 8 8 

Maryport and Carlisle .. . .. 4, 20 1,166 (1,089 28 28 

Midiand.. .. .. .. .. « .© 9 2% 413716 35,640 S148 olay 
Midland Great Western .. .. .. 4, 2 4,326 4,171 W7 i77 

Neweastle and Carlisle ; » 26 4,190 3,464 78h 785 


North British .. .. 2. 0. .. 22 97 6188 6,519 154 154 
North-Eastern 


te we ee gy ae ae ae 
Newport, Abergavenny & Hereford ,, 27 1,445 1,393 680 60 
North Staffordshire Rail. and Canal ,, 8,316 7,984 233 233 
» 2 6,413 4,604 102 94 


Oxford, Worcester, and Wolver. .. 
St. Helen's C. and Railway . ee 
Shrewsbury and Hereford .. .. 26 1,729 «51 51 
Scottish Central... .. .. 1. o- 
Scot. North-Kastern (late Aberdeen) 
South Devon ee 08 «e ce v6 
South Eastern 


South York and River Dun. «eg = 2841 U8 1 

South Wales.. .. 1. 1. oe oe 55 19 7,008 6.404 171% 1713 
ee aes a: a 53 
Ulster wine enw = oe 1,506 36 36 
Valet Memth .. «« we w «¢ » = _ 1,730 25} 
Waterford and Kilkemny.. .. .. 5, 26 271 467 3131 
Waterford and Limerick .. .. .. 4, 26 1,158 1,961 77 77 
West Hartlepool H. and Railway... ,, 25 4485 3,493 39 gy 
Whitehaven and Furness.. .. .. 5, 200 — 603 3535 
Whitehaven Junction .. .. «2 45, 20 — 56312 i2 


COLONIAL AND FOREIGN. 
Buffalo and Lake Huron... .. .. May il 1,114 760 161 16) 
butch Rhenish .. oo +: oo gp 22 8,220 2981 109 109 
Eastern of France (late P. and §.).. 7 
Grand Trunk of Canada .. .. 


Great Luxembourg is = ©» @ 2,795 22:9 128 192 
Great Western of Canada.. .. .. ,, IL 7,455 6992 845 345 
Northern of France .._ .. .. -. 4, 12 42,701 43,412 602 600 
Orleans, Bordeaux and Branches.. ,, 12 60,07 64,098 922 922 
Paris, Lyous and Mediterranean .. ,, 12 76,961 92,518 874 848 


Sambre and Meuse . co ce ce gg 2S - 1.279 68 68 
Western and North-Western .. » 12 41,983 40.824 748 721 
WEDD ks te ts tH Oe le - 753 75 % 
Demerara, fortnight ending .. .. 


HuppersrieLp Steam Bortkr Association —The Committee 
of this Association held their usual monthly meeting at the office of 
the Secretary, Mr. Dan Cocking, Architect, New-street, Hudders- 
field, when Mr. John Rhodes presented the following report :— 
“ During the past month I have visited the works of 48 members, 
and have examined 87 boilers, with their appendages, externally— 
4 internally, and 5 thoroughly; and during the same period I have 
examined 66 steam-engines externally, and have taken 43 indica- 
tions from the cylinders of 10 steam-engines Amongst the most 
prominent defects of the above boilers and their appendages, I would 
state that one boiler is insufficiently st«.yed to sustain continuously 
the pressure to which iti. subjected, and that its interior is incrusted 
with mineral matter sufliciently thick to increase the consumption of 
fuel, and to diminish its durability: 14 boilers are without blow-off 
cocks or valves, by which the very desirable operation of flushing or 
blowing off whilst under steam pressure may be eflected: 2 boilers 
are without glass water-gauges, having only self-action floats for 
indicating the level of water in them; and 2 boilers without back- 
pressure or none return valves, attached to the feed-water pipes, and 
therefore without due protection against a deticiency of water in 
them. I have pleasure in further reporting that, during the past 
month, an opportunity has occurred of ascertaining the consump- 
tion of fuel of a pair of compound engines; and with the view of 
ensuring an accurate result, the coal to be used was weighed, the 
use of steam for mill purposes discontinued, and numerous diagrams 
accurately taken, and extending over most of the period during 
which the trial lasted, viz, eleven hours and three quarters—in 
which time 41 ewt. of coal was consumed by 126 indicated horse- 
power, the power of the combined engines, which gives 3,121 1b. as 
the consumption per horse per hour; and is superior to that ob- 
tained in Cornwall, which excited so much surprise and incredulity 
in the minds of the users of steam-power at the time of its publicity. 
The Cornish result alluded to was 60,000,000 lb, raised 1 ft. high by 
the consumption of 94 b. of coal. 





THE POWER OF STEAM ENGINES. 
We resume this subject with a notice of the vessels fitted with 
Randolph, Elder, and Co.'s patent economic engines. | he principle 
of construction will be found fully detailed in former numbers of 
Mitchell's Steam Shiyping Journal. It is with their action at sea that 
we have now to deal. he eight ves-els whose names are here given 
are said to be running satisfactorily in ocean voyages, and consuming 
from 2} Ib. to 8 Ib. per indicated horse-power per hour :— 
Diameter of two Diameter of two 
large cylinders. smal! «\ linders 


Valparaiso .. +» 90tn, os 52 in, 
Inca .. ee ee 48 in. ° 28 in, 
Brandon... oe «. G64in, oe 42 in. 
John Bell .. -_ «» 52in. oe 30 in. 
Tempest .. . -. in, ° 25 in, 
Dom Pedro .. ee +. 836in. oe 20 in. 
Royal Bride.. oe -- 42in. oe 7 in. 
Dom Affonso oe 36 in. ee 20 in. 


As the Messrs. Randolph and Elder are not the builders of the 
ships, they cannot supply the tigures from which we might arrive at 
the displacement, therefore the information is not so perfect as we 
could desire. 

We now give some particulars of the Pacific Mail Steam Naviga- 
tion Company's ships, which are fitted with the same makers’ engines, 
The Lima and Bogota are—Length over all, 270 ft., keel 244 ft., 
beam 30 ft., depth of hold 25 ft. Their tonnage is 1.6.0 tons 
each. As formerly fitted these ships had a full poop and forecastle , 
but they have been altered so as to present an open deck, which has 
increased the weight of the ships 120 tons. As a set-o'l to this 
additional load, the cabin and hold accommodation has been 
lengthened 30 ft. by the space saved in the smaller quantity of coal 
and boiler space required for the new machinery. The registered 
tonnage of the ships has been increased upwards of 400 tons, The 
nominal horse-power of the engines is 320, and the average indi- 
cated horse-power 1,000 to 1,300, with a consumption of 20 to 
25 ewt. of coal per hour, and the Callao, as well as the Lima and 
Bogota, have each shown, we are informed, a consumption of 2} Ib. 

er horse-power per hour, with a speed of 124 to 15 knots per hour. 
The Bogota, before her conversion, as previously explained, was 
fitted with side-lever engines of 40) horse-power, and on her voyage 
to Madeira ran 1 417 milesin six days on a consumption of 2744 tons of 
coals, giving an average of 9 knots on a consumption of 38 cwt. per 
hour. The same ship, when fitted with Randolph, Elder, and Co.'s 
engines, ran a distance of 2,470 miles in 9 days 21 hours on a 
consumption of 282 tons of coal, thus presenting an average speed of 
10-42 knots per hour on a consumption of 19 ewt. per hour, the 
average indicated horse-power being 950, with average consumption 
of 2}.1b. of coal per herse-power per heur. The | ‘allao plies between 
Valparaiso and Panama, carrying her Majesty's mails, and has been 
running on the line of the South Pacine coast from Chili to the 
Isthmus during the last vear and a quarter, performing with 
regularity the distance of 8,200 miles on a computed burning of 800 
tons of coal. She ran from Liverpool to Valparaiso in thirty-six 
days, which, on 9,000 miles, is an average of 240 per day. On this 
long run her consumption of fuel was about 20 cwt. per hour. The 
Lima ran from Valparaiso to Callao in 141 hours, or 260 miles in 
twenty-four hours, which isa speed greatly in excess of her per- 
formances with the old engines, and on less than half the consumption 
of coal. 

ut the point most deserving of attention is the economy in space, 
and save of fuel. In aship of war which may have to keep at sea 
for weeks, and chase enemies’ vessels, it is of vital importance that 
she should carry coals to steam over a long distance, and for a com- 
paratively long period, without encumbering her decks, or sinking 
the ship so as to prevent the working of the lower deck guns from 
the cells of the ports coming too near the sea, and the water break- 
ing into them. ‘The Bogota presents us with an excellent medium 
for comparison. Whea she left Liverpool for the Pacitic in 
October last, she hail on board sufficient coals to carry her 
5.000 miles, at 240 miles steaming per day, and a full com- 
plement of stores for the passengers. Her draught was 18 ft. 
9 in. forward, 14 ft. 6 in. aft, and her displacement was 1,700 tons, 
When the pilot left her at es she had been doing 13 knots 
against a strong head wind, with a consumption of 22 cwt. of best 
Welsh coal per hour. Her old side lever engines were 78 in. cylin- 
ders, with 6 ft. stroke. She could only carry eight days’ coal, at the 
speed of 9°75 knots per hour; and now, although the coal-spaces are 
reduced 30 ft., they can carry eleven days’ coal for a speed of 10-42 
knots per hour. 

Some interesting details have been published in a parliamentary 
report on the transport of troops. From this ofticial document we 
have compiled a statement which will throw some further light on 
the subject ; but what is most needed in any return of this nacure is 
the total displacement, and the area of the midship section, 














Gross | Nominal Qua: tity ot coals or 
Name of Steamer. Register orse- | _ waa a — 
Tonnage. | power, | voyages, 

Ton, Cwt. Qr. 
pa ae 2,164 450 1 | 
City of London... .. 1,117 420 1 2 0 
Bacchante .. « ss + 406 70 0 9 1 
JURA co co co ce 2,240 450 i 16 6C«8 
Earsdon ee s 419 70 0 7 8 
Ripon .. oo & & 1,925 450 1 6 1 
Jarrow .. +e we oe oe 414 80 | 0 7 1 
Kangaroo .. .. «. + 1,655 800 | 1 18 2 
Borussia «ns ewe 1,276 375 | 1 1 38 
es 1,82) 630 | 1 BB 
Hawburg .. i 2 548 25! 1 0 1 
Northumberland .. .. 438 70 0 9 3 
Irom Age .. oc «+ oe 262 7 | ® tl 2 
Buropa.. .2 ss oe 1,84 650 1 18 
Colombo we we 46 1,665 450 1 is 3 
Emperor .. «. «+ + 1,320 420 | 1 ll 2 
Magdalena .. .. «+ + 2,943 7 | 2 6 0 
Melbourne .. «.. «+ «+ 1,450 20 =| 0 % 2 
Emeu - oe 6 1,095 300 1 4 6S 
Thames oe be «8 1,889 418 | 1 56 0 
ee ee 1,440 300 1 lot 
Cautria 2. ol] lees | 600 1 2 8B 
Cormorant .. .. «. «+ 742 CO 260 =| 1 -_ 
Slmnla 2c oc ce 08 0 2440 | 600 1 2 1 
Tamar .. oo tee. oe 1,963 400 1 8 0 
Cit. of Aberdeen .. .«. < 300 1 0 0 
Orinoco cw & 2,9'1 800 | 2 17 0 
Lord Raglan 56 | 886 | o Bb 0 











For companies ownin = fleets of steamships, economy of working is 
a matter of protit or bankruptcy. If, by diminished c ption of 
fuel and in reased space, a fleet of steamers can be built to work at 
reduced cost, new companies will be formed to compete wi h the 
existing ones for mail services; and these new establishments must 
supplant any old company whose manaxers have been, and are now, 
behind the age. If the chief engineer of her Majesty's navy is such 
an obstruction as hes represented to be, it is clear that, before 
another twelve months have elapsed, the House of Commons will be 
called upon to stop the making of engines on the old style, even if a 
large sum is not proposed to take out the machinery of the ships, in 
order to supply them with engines occupying less space and burning 
less fuel.—Mitchell’s Steam Shipping Journal. 








yrenstowx.—The Cunard Company have purchased he wharf 
a ~~ known as Fitzpatrick’s-quay, and it is stated that 
they have it in contemplation to build a jetty from the quay to 


ater. 
“— Arpantic TetecnAra.—The secretary of the Atlantic 


q hc announces that an attempt is being made this 
Feet eee ceuiee eammanioettan through the cable (2,050 miles in 
length,) and that an expedition has been al sent out for that 

It is asserted that the wire may be lifted for any depth, 


and examined. ° 
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HODGSON’S IMPROVEMENTS IN BUILDING 
SHIPS AND VESSELS. 
PATENT DATED 20TH OcTosER, 1859. 
Fic. 1 shows a transverse section of a > or vessel, showing a 
bulkhead constructed according to the invention of James Hodgson, 
of Liverpool ; Fig. 2 shows a horizontal section thereof. a, a, is the 
bulkhead, which is connected to the sides and bottom of the ship or 
vessel by the plates 6, b, which in the example given form an angular 
space, and leave one of the angle-iron or steel ribs between the two 
points of the connection of the plates 5, b, with the two angle-iron or 


FIG2. ¢ 


FIG.1. \ 
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steel ribs c,c ; but the connecting of the plates 5, 6, may be to two 
neighbouring or two more distant ribs of angle-iron or steel. By 
these means not only will greater stability be given to the bulk- 
heads, but the bulkheads of a ship, in place of being a cause of weak- 
ness at the parts where they are attached to the sides and bottom of 
a ship, will give additional strength thereto by reason of the angular 
spaces formed between the plates 4, 6, and the sides and bottom of 
the ship or vessel. Where longitudinal bulkheads are used, a 
similar construction may be employed with advantage. 








RoutumeG Mitt vor Rats iy Toronto, CanapA.—The Toronto 
Weekly Leader of the 11th inst. gives a detailed t of the openi 
of a rolling mill in that city a few days previously, when a few rails 
were, for the first time, put through most satisfactorily. The building 
covers nearly two acres, and has twelve furnaces—ten for heating, 
and two for puddling. The works are described as of “vast im- 
portance not only to Toronto, but to the ay ee at large.” The 
Leader says :—“ Since the construction of the Grand Trunk Railway 
the number of rails which is being used up continually rendered a 
work of this nature imperative; and Toronto may congratulate 
itself that it has among its citizens persons of the necessary capital, 
energy, and enterprise to undertake the work, associated as they are 
with those gentlemen whose practical experience of the business 
must be of the utmost advantage. But although the greater part 
of the rails rendered unfit for use will be on the Grand Trunk 
Railway, the mill is not for the purpose of re-manufacturing them 
alone. The old rails of all the railways in the province will be sent 
hither, where they will be turned out better and more durable than 
when they were first made.” 


ForeiGn AND CoLontau Jorrines.—The last advices from the 
United States report a blacksmith’s contest at Troy between two 
champions of the anvil named Kennedy and M’Kinney. The work- 
ing time having been fixed at ten hours, each man with his 
“ helper ” went at the metal. Their shops were surrounded through 
the day with an interested throng, and ropes were stretched about 
the for, to give sufficient ann At the expiration of the ten 
hours Sennedy had made 240 shoes, and M’Kinney 210. Near the 
close of the contest the “ helper” of the latter fainted from fatigue.— 
The Levant Herald, of May 16th, says :—“ M. Colas, a leading ship- 
builder at Bordeaux, arrived from Marseilles on Saturday, charged 
with a mission from a French company who intend applying to the 
Sublime Porte for a concession of the whole lighthouses ser- 
vice of the Ottoman Empire, with a monopoly to the com- 
pany of the light dues, the erection of lighthouses, and the 
carrying out of the whole system.”— A want of labour is 
experienced in the cotton districts of India, and with a view of 
mene the evil some churkas for cleaning cotton have been 
invented by Dr. Forbes, superintendent of the Government cotton- 

in factory at Dharwar. They have met with general approval in 
Gonbay—The French Government is erecting formidable fortifica- 
tions on the group of islands called Chausey, lying between Gran- 
ville and St. Malo. When complete, they will cover a fine anchor 
where ships might seek shelter or assemble for any maritime expedi- 
tion.—A railway journal reports that the managers of the Grand 
Trunk Railway sent — to England of the axes needed to cut 
wood for their road in Canada, and ordered twenty-five hundred of 
the articles to be made. The house receiving the order went imme- 
diately to work to fultil it, and a few months after shipped to the 
managers of the road at Montreal the axes as ordered. Upon re- 
ceiving their property, however, the scientific men found that not 
one axe out of the twenty-five hundred had a hole in it to receive 
the handle. They were made according to the order—“ exactly like 
the pattern.” They have these axes for sale now in Mortreal.—M. de 
Lesseps, chief promoter of the Suez Canal scheme, is now in Egypt, 
having returned thither — the last few days from Ps.ris.—A tra- 
veller in the Far West—the head quarters of wonders-—describes a 
lake, not far from Colorado City, Pike’s Peak, which is supplied from 
large circular fountains, From these fountains the water gushes up 
with great volume and force. It is so strongly impregnated with 
soda, that all the neighbouring rocks are incrusted with it, sometimes 
to the thickness of more than an inch. The people of Colorado mix 
their tleur in this water, without either soda or saleratus, and make 
from it some of the lightest and best bread the traveller ever tasted. 
—Ericsson’s caloric engine is stated to be coming into extensive use 
in America, pesteuaay in cases where from one to six or eight 
horses’ power may be required. The New Fork Weekly Tribune, in a 
lengthy article on this important subject, says there are now no 
fewer than forty daily papers in the United States printed with it, most 
of them of 24-inch, but three or four of 12 and 18-inch cylinders. One 
manufacturing tirm has turned out about 200 of these engines, and the 

roprietors are enlarging their establishment, in order to meet the 
increasing demand. In Cuba it is superseding the use of the ox-mill 
in the grinding of sugar-canes, and it is believed will, at no distant 
day, supersede the steam engine in nine-tenths of the plantations. 
—A rain flood has caused serious dam to the Cairo and Suez 
Railway. A portion of the embankment in the Desert, over an ex- 
tent of about six miles, has been more or less washed away, and 
telegraph posts have come down, thereby interrupting the communi- 
cation with Suez. This part will soon be remedied, but the injury 
done to the embankment will be more difficult to repair, and it is 
said will require at least fifteen days’ labour of some 2,000 men.— 
The steamer Imperador is about to be employed in the submersion 
of a telegraph cable between Candia and Alexandria, with the view 








of connecting London with the Red Sea lines, 


HUNTER’S 


STEAM PLOUGH. 


PATENT DATED 5TH OcTOBER, 1859. 


Fic. 1 is a longitudinal elevation of a steam plough, the invention 
of James Hunter, of Kilmahumaig, N.B.; Fig 2 is a plan of the 
same. 

The framing of the machine consists of the two parallel main 
beams A, connected behind by a similar transverse beam, which is 
indicated by dotted lines in Fig. 2, which may be formed of wood or 
iron, but are, by preference, made of boiler-plate, so as to form a 
hollow rectangular receptacle on each side of the machine. These 
hollow beams serve as tanks for holding a supply of water for the 
engine. The front ends of the beams A are counected by a trans- 
verse tie-piece, to which is attached externally a protecting piece of 
timber. Extending out behind the beams A, and connected thereto 
by the downwardly curved bracket-pieces B, is the wood framing C, 
in which the ploughshares are arranged. From the backward end of 
the framing C, the two angular stays D extend towards the front 
oc of the machine, where their extremities are bolted to the 

iler E. The machine is supported at the front part on the 
two bearing and guiding-wheels F, and at the after part 
when the ploughs are not in action upon the driving and 
bearing wheels All these wheels are made with broad tyres, 
to prevent them from sinking into the ground, and, if necessary, 
their peripheries may be made with transverse projecting ribs, for 
the pury ose of taking a firm hold on the ground, and of assisting the 
progression. 

At the front part of the machine and pendent from the side beam 
is the platform H, on which the attendant who has charge of the 
steering wheel I stands. This wheel is fast to the transverse shaft 
which carries the worms J; these gear with the worm-wheels K, 
the spindles of which pass through the discs L, and are carried in a 
transverse beam extending between the side beams A. To the 
lower faces of the worm-wheels K are bolted, or otherwise secured, 
the brackets M which carry the guiding and bearing-wheels F. 
Thus as the attendant causes the worm-wheels to rotate upon their 
axes, the wheels F are moved either to the right or left, and the 
machine is caused to turn in a corresponding direction. Above the 
front end of the framing is built a receptacle for coal or coke; this 
receptacle next the attendant is open, so that he is enabled to attend 
as well to the stoking of the furnace. The boiler E is of the vertical 
tubular class, the furnace being arranged in the lower part, the 
smoke and products of combustion passing through the tubes in 
the body of the boiler and away by the funnel. The steam is 
conveyed by the laterally branching pipes N to the valve-chests O, 
and the used steam passes from the cylinders P into the pipe 
Q, and from thence escapes into the smoke-box of the boiler. The 
cylinders are bolted down to overhanging brackets, which are 
attached to the side beams A; they are arranged in an angular 
position with the valve-chests O on their upper parts. The outer 
extremity of each piston-rod forms a cross-head, which works in a 

uide R which is bolted to the cylinder-cover and side beams A. 

tach piston-rod is connected by a rod S to the dise-crank T keyed 
to the end of the driving-shaft U; this shaft is carried in bearings 
which are bolted to the stays D. The peripheries of the disc-cranks 
are toothed, and they gear with the spur-wheels V, which are fast 
to the transverse shaft W, the bearings of which are carried by the 
stays D. At the centre of the shaft W is fitted a chain-wheel X, 
which, by means of the chain Y, gives motion to the large chain- 
wheel on the shaft Z, this shaft being carried in bearings pendent 
from the under sides of the beams A. On the shaft Z are arranged a 
series of four discs or wheels to which coulter-blades or tines a are 
attached, and which are disposed parallel to each other. One set of 
the coulter-blades or tines is bolted, either in pairs or otherwise, so 
as to be readily detached when required for the purposes of renewal 
or repair, to the side of the chain-wheel, which is keyed to the shatt 
Z, and the contiguous set on the left-hand side to a wheel 6 running 
loosely on the shaft Z. The two outer sets of rotatory coulters are 
bolted to the broad-tyred wheels c, which rest upon the unploughed 
land and serve to prevent the coulters from sinking too far into the 
ground when the ploughs are working. The wheels c are alsc loose 
on the shaft Z, but the four wheels are connected to each other so as 
to move in unison with the chain-wheel by means of the transverse 
bolts d, which are screwed and fitted with jam-nuts. This arrange- 
ment admits of the coulter-wheels being adjusted to the width of 
the furrow required to be cut, and they are placed so as to be ina 
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line with the front extremities of the ploughs. When the machine 
is employed in tilling, the blades of the four rotatory coulters are 
by its weight caused to descend into the ground in a vertical 
direction, thus offering the least possible obstruction to the onward 
progress, and so cut the land into a corresponding number of slices, 
which are afterwards turned over by the action of the ploughs. As 
the coulter-wheels slowly rotate, the curved steel-pointed blades or 
tines successively penetrate the earth and take hold of it, and in this 
manner the machine is propelled along the ground; the bearing- 
wheels G being meanwhile raised, as will be presently described. 

In this modification of the machine there are four ploughs 
capable of adjustment as regards their distance asunder, and 
arranged one in advance of the other, but any other suitable 
number may be adopted. Across the end frame C are fitted eight 
bars of timber or iron, which are arranged in pairs contiguous 
to each other, forming four transverse slots extending across the 

lough-frame. In the slots so formed are arranged the vertical 

Its e; these are screwed throughout their length, and they are sup- 
ported on the cross-bars by broad flanged nuts, and are fixed in the 
— by the jam-nuts 7. The lower extremities of the screw- 

olts e are secured to the stay-frames g, to which the ploughs A are 
attached. The upper part of each stay-frame extends backward to 
admit of its being attached by a second screw-bolt e to the cross- 
bars of the frame C. The triangular pendent part at the front of 
each stay-frame g is firmly attached to the side of each of the ploughs 
h, and the back part of the mould-board is in like manner secured to 
the laterally projecting stay of the frame. In this way a rigid and 
immovable attachment of the ploughs to the frame C is obtained, at 
the same time the arrangement of the screw-boltse and the jam-nuts 


fadmit of the ploughs being readily adjusted either vertically or 


laterally, so as to obtain the required depth and width of furrow. 
The engineer in charge of the engine stands upon a platform arranged 
above the plough-frame C, to avoid partially concealing the details. 
Immediately in front of him is the hand-lever i, by means of which 
the coupling J is actuated, and the chain-wheel X put into or out of 
gear with the shaft W. Parallel to the hand-lever i and centred 
upon the same cross-piece are two other hand-levers & which actuate 
the couplings /on the shaft W; these couplings impart motion to 
the worms m, which otherwise run loosely on the shaft W. The 
worms m gear with the worm-wheels n, through the centre of which 
the vertical screws o work; the worm-wheels are carried in bosses, 
which are affixed to and project inwards from the stays D. The 
lower ends of the screws o are fast to bosses carried on the shaft p, 
on the extremities of which the bearing-wheels G are fitted. It is 
preferred to have one of these wheels loose on the shaft; the other 
teing keyed thereto acts as a fly-wheel during the tilling operation, 
and a driving-wheel when the machine is required to be turned 
round or moved from place to place. The machine is represented in 
the illustration with the bedring-wheels raised off the ground. 
When it is required to lower these wheels and withdraw the me 
implements, the engineer couples the worms m with the shaft W. 
The worm-wheels n being thus put in motion, the screws o are 
caused to descend, carrying with them the shaft p and the bearing- 
wheels G, the curved bracket-pieces B admitting of this verti 

traverse of the shaft. The continued rotation of the worm-wheels » 
in the fixed bosses on the framing, after the bearing-wheels G are 
resting on the ground, has the eflect of raising the after-part of the 
machine, and so lifting the implements, coulter-wheels, as well as 
ploughs clear of the ground. While this operation is being effected, 
and when the tilling implements are not in use, the chain-wheel X 
on the shaft W is thrown out of gear by means of the hand-lever 
and coupling j. On the extremities of the shaft Z are keyed two 


rods g, which connect it to the shaft P of the driving-wheels G, the ® 


shaft turning in bosses at the end of the rods, and outside one of 
these connecting-rods is a chain-wheel r, the motion of which is com- 
municated by the chain s to the chain-wheel on the boss of the 
driving-wheel G. The slide-valves of the engine are worked by the 
eccentrics ¢ on the driving-shaft U, the rods of which extend forw: 

to the link motion u that is connected to the spindles v of the slide- 
valves. The motion of the engine is reversed by means of the hand- 
lever w, which is connected by a lever to the transverse shaft z; 
each extremity of this shaft is connected by means of a lever y and 
link z with the link motion «. When the tilling implements are to 
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be brought into operation, the screws o are raised, so ast ift 
the wheels G off the und, and allow the frame A to de 

the principal weight of the machine then rests upon the rotatory 
coulters. Upon the coulters being put in motion, the super- 
incumbent weight facilitates their descent into the earth, and 
as the machine is impelled forward the land is cut into strips, 
which is then undercut and turned over by the ploughs foliow- 
ing in the rear of the coulters. The utility of this machine 
may be extended by substituting for the common ploughs grubber- 
teeth, scarifiers, trenching-ploughs, or other implements of a 
generally similar kind. The power of the engine may also, with 
trifling modifications, be applied to other useful purposes connected 
with agricultural operations than that of ploughing. With these 
several improvements in the steam-ploughing or cultivating machine, 
its construction is greatly simplified, and its management rendered 
as easy as that of an ordinary agricultural engine ; at the same time 
all secondary or supplementary adjuncts for assisting the operations 
of the machine are dispensed with. 








East Inp1A STEAM NAvication Company.—The directors of 
this company state in their first report that the company was 
brought before the public at a time when the commercial interests of 
the country were in a very unsettled state. Notwithstanding this, 
the directors, relying solely on the soundness of the undertaking, 
and the urgent necessity that existed for its establishment, resolved 
upon bringing it before the public, and they had been enabled to 
dis of aconsiderable portion of the capital, and from advices 
which had been received from disinterested residents in India, it was 
anticipated that a considerable augmentation to the list of share- 
holders would shortly take place there. The directors had entered 
into a contract with Messrs. Westwood, Baillie, Campbell, and Co., 
the iron shipbuilders of Millwall, for the erection of a steamer and 
two barges. These vessels had been erected, and would be ready for 
shipment during the month of June. The capital account to the 
30th of April in England showed that £19,826 had been received, 
and £18,686 expended, leaving a balance of £1,140. A list of 
thirty shareholders, in England and India, who have not paid 
£2,919 on account of the first call, is appended to the report. 


FrencH AND EnGLIsH Movements.—The French Government, 
ever quick to adopt improvements in warfare, have already recog- 
nised the inevitable revolution in naval operations, and have com- 
menced fortifying the Island of Chausey, in Jersey Bay, for the 
purpose of ogg | an impregnable roadstead for a fleet of small 
vessels. The island in question lies opposite the new harbour of 
Granville, and the projected haven will be protected by two strong 
batteries on the mainland, and by four or more forts on the island, 
the first of which is in course of construction. It is calculated that 
some hundred gunboats and other vessels of light draught will find 
complete shelter in this land-locked bay, and that they can be 
manned at a few days’ notice, under the system of inscription, by 
the hardy maritime population of the northern coasts. ‘this new 
force will make a formidable auxiliary to the means of offence now 
existing in Cherbourg, and can only be kept in check by increasing 
the defences of the Channel Islands. Everyone is aware of the 
active —— now proceeding at Alderney, where the principal 
works have, most prudently, been effected, and where it is estimated 
they will afford shelter to fifteen sail of the line, thus forming a 
lunette against Cherbourg. After twelve years’ labour, Alderney is 
become the Malta of the Channel. But its harbour is very small, 
however impregnable it may be. Hitherto all efforts have been 
concentrated here; it is time that attention be turned to the forma- 
tion of a harbour at Guernsey, which offers the next point of im- 
portance in proximity to Cherbourg.—Dublin University Magazine. 


Errects oF Gas LEAKAGE on Srreet Earru.—Dr. Letheby, 
in a report to the City Sewers’ Commission, observes:—‘I take 
this opportunity of referring to a subject which was brought under 
your notice at the close of the last month, and which you have re- 
quested me to examine and report on. It is the effects of gas leakage 
on street earth. For some time past the attention of the Great 
Central Gas Company has been directed to the serious damage done 
to the water-pipes by the rapid corrosion of the iron, and its con- 
version into a soft plumbago-like substance. This change has been 
observed only in those localities where the soil has become tainted 
with coal gas, and where the earth has acquired those fetid qualities 
which are so frequently observed in the subsoil of London. Under 
ordinary circumstances, cast-iron resists decay when buried in the 
earth for more than a century; for, although it is soon covered 
with a crust of the red oxide, the corrosion is confined to the surface, 
and the adherent oxide protects it from further decay ; but when 
the metal is brought into contact with the black soil saturated with 
gas, it rapidly changes into the soft plumbago-like substance, and is, 
as it were, rotten in about ten years. The decay is always from the 
surface to the interior, and is not in the nature of ordinary rust, 
but is manifestly due to the action of sulphur on the iron. Mr. 
Spencer is of opinion that the sulphur is derived from two sources, 
namely, the sulphuret of carbon in the coal gas, and the sulphate of 
lime of the soil. His experiments and observations go to show that 
the hydro-carbons of coal gas, in the presence of moisture and 
ammonia, decompose the gypseous constituent of common earth, and 
the sulphur thus set free forms with the alkali of coal gas, and the 
moisture of the soil, an acrid alkaline liquid, which is in the highest 
degree offensive, and which rapidly blackens the soil and attacks 
the metal of the pipes. It is not alone that this is of importance to 
the water companies, because of the serious injury done to their 
property. but it is also of importance to the public, on account of its 

ecoming a dangerous nuisance. Even at the present time the con- 
dition of the subsoil of the metropolitan streets is most offensive ; 
but when we consider that the mischief is progressive, and there- 
fore accumulative; that gas is constantly escaping into the earth, 
and tainting it more and more, it is not improbable that the 
soil may at last become so foul as to be dangerous to the public 
health. I have already reported to you on this matter, and have 
directed your attention to the large quantity of coal gas which 
escapes by leakage from the pipes into the street earth. In the 
whole of the metropolis it amounts to more than 386,000,000 of 
cubic feet per annum, and in the city alone it is as much as 25,000,000 
of cubic feet in the year, or nearly 70,000 cubic feet a day. Mr. 
Spencer has estimated it at nearly twice this amount, for he says 
that the total loss of gas by leakage into the streets is about 9 per 
cent. of all that is distributed, whereas I have set it down, on the 
authority of Mr. Wright, at only 5 per cent. In round numbers, 
therefore, according to Mr. Spencer, there are 630,000,000 of cubic 
feet of coal gu annually absorbed into the street earth of this 
metropolis. In every way this is a source of annoyance; it not 
onl discolours the soi], and makes it so offensive as to be hardly 
endurable, but it poisons the atmosphere of the sewers, and renders 
: e basement-rooms of houses uninhabitable, and even dangerous 
from explosion, besides which, as we have here seen, it corrodes the 
the aie. of the street mains, and often taints the water with 
of | thy odour of gas. Even as a matter of waste, and therefore 
th oss to the gas companies, it is worthy of consideration ; for, at 

rate of 8d. per thousand, it is a sacrifice of more than £42,000 a 
year. The remedy for the mischief is two-fold :—Ist, the supply of 
purer gas—that is, of gas freer from ammonia and sulphur com- 
nes and, 2dly, the use of better joints for the gas-pipes. 
a in some of the large towns of England (Liverpool, Man- 
tiene? Leeds, and others), the latter remedy bas been applied, and 
per joints have been constructed. The ends of the pipes are 
pe and bored, and fitted into each other by grinding, like a 

Per into a bottle. The benetit has been most marked, and the | 
eer ghd gas reduced to a minimum, so that the street earth is | 
withic b yao ar I do not know how far this matter may be | 

ould og reach of your powers, but it is desirable that the mischief 
laid os and that all gas-pipes which shall be hereafter 
pee within the city shall be secured with tight joints, so as to | 
leakage. The subject is not only deserving of your con- | 


» but it is also worthy of the attention of gas companies.” | 





THOROLD’S APPARATUS FOR CONDENSING STEAM IN LOCOMOTIVES. 


PATENT DATED 22ND OcrToser, 1859. 





Fic. 1 is a vertical section; Fig. 2, a longitudinal section; Fig. 3,a 
lan, partly in section ; and Fig. 4 is a front view of a portion of a 
ocomotive engine to which the improvements of William Thorold, 

of Norwich, are applied. The engine shown is of a pattern recently 

introduced by Mr. McConnell, but the improvements may be applied 
to engines of other patterns. At the lower part of the smoke-hox of 
the engine and underneath the cylinders a chamber is formed, 
into which the exhaust steam from the cylinder or a part of it can 
be allowed to pass by placing the valves A so as to uncover openings 
made in the exhaust passages of the cylinders; the valves A are 
actuated by means of lever-handles and connecting-rods, the former 
of which are conveniently placed within reach of the engine-driver. 

The steam, as soon as it enters the chamber already mentioned, 

comes in contact with a number of small jets of water thrown into 

the chamber by the double-acting force-pump C through the nozzles 

D; the force-pump draws water for this purpose through the pipe 

from the tender. The water thrown into the chamber by the force- 

pump, together with that produced by the condensation of the steam, 








falls down upon the partition E, which divides the chamber under 
the smoke-box into two parts, and it lays thereon until it has 
accumulated in sufficient quantity to flow over the top of the pipe 
K; by causing the water to stand for a time on the partition E 
opportunity is given for the deposit of any solid matters the water 
may contain, and these may be removed from time to time through 
the doors F,F. Any steam which may escape condensation by the 
jets of water will rise up the small pipes P, P, and will there be 
condensed, the sides of these pipes being kept cool by passing rapidly 
through the air. The water condensed in these pipes will also pass 
to the lower part of the chamber under the smoke-box. Sisa 
screen against which the water entering by the jets D, D, is thrown, 
and which serves to deflect the streams of water down on to partition 
E; Lis a pipe which conducts the water from the lower part of the 
chamber under the fire-box into the cistern M, from whence it is 
drawn by the feed-pump of the engine and forced into the boiler. 
When the valves A, A, are made to close the openings in the exhaust 
coer of the steam cylinders, all the exhaust steam passes up the 

last-pipe, as in engines to which the improved apparatus is not 
applied. 





Tue Patent Laws.—Mr. F. W. Campin writes as follows to the 
Mining Journal :—“ A recent speech in the House of Commons, by 
that talented celebrity, Mr. Justice Haliburton (‘Sam Slick”), on 


some subjects relating to the welfare of Canada, the burthen of | 


which seemed to be that that colony was grievously domineered 
over by the British Government, rather perplexed me, seeing that 
Canada possesses such a very extraordinary patent law as would 
seem to show she has a will and power of action of her own which, 
in this matter at least, she has evidently been allowed to give effect 
to without let or hindrance from the British Government, for she 
has enacted by the Canadian statutes, passed by her own Parlia- 
ment of May 4, 1859, and August 30, 1851, that all British subjects 
not being legally settled inhabitants of the province, as also the 
citizens of the United States, shall be excluded from obtaining and 
holding Canadian patents; these statutes having another provision 
of most unique character, which must surely be the product of the 
Canadian mind—that any patentee not stamping or marking his 
patented articles as patented shall be liable to imprisonment as a 
criminal. Any one who thinks all this too extraordinary to be true, 
may verify my statements by referring to the Journals of the Com- 
missioners of Patents for Inventions, which gives these Canadian 
Acts in eztenso. 1 would only add, that any inventor who now 
wants protection for his invention for the British colonies has to 
apply to each colony, and pay agents, lawyers, &c. If he should go 
to all colonies, £500 would not pay the expense, and in applying to 
these colonies, the British Colonial Department refuses him any aid 


or assistance, so that we want colonial as well as British patent 
reform. 
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Curious Propuction or Lxrensk Heat.—Much amusement has 
on many occasions been produced among the juveniles, by handing 
them each a small fragment of amorphous antimony, with a request 
to hold it very firmly between the thumb and finger of the left hund, 
and then rub it very hard with the edge of a file—such as is found 
on nail-scissors will do; it then instantly evolves so much heat as 
almost to burn the skin; the sharp but harmless pain causes much 
fun to the lookers-on, by the violent motion to get rid of it, Amor- 
phous antimony was discovered by Mr. Gore, of Birmingham, and 
the following is his method of making it :—Take two parts of hydro- 
chloric acid, and after adding as much oxide of antimony as it will 
dissolve, add one more part of acid. Then pass a current of elec- 
tricity from a galvanic battery through the solution by means of an 
anode of-antimony and a cathode of copper in the form of a thin 
sheet ; continue the action for two or three days, until the antimony 
is deposited sufficiently thick on the copper; then remove it from 
the copper by bending the sheet under water, and it will fall off in 
flakes, Dry it carefully, and preserve it in cotton wool for future 
experiment.—Septimus Piesse. 


Borer Expvostons.—Within the eight days ending on ou 
week, no fewer than four steam boilers exploded in South Stafford- 
shire, two of which caused the death (each) of one man, and serious 
personal injury to others. On the last-named day two boilers ex- 
loded, one at the works of the Chillington Iron Company, in 
olverhampton; the other at Birchills, near Walsall, the proprietor 
of which (Mr. G. Jones) is uncle to the chief proprietors of the 
Chillington Works (Messrs. Barker), and was once a partner in that 
concern. These two explosions happened within half an hour, one 
of the other. The inquiry into the death of the only deceased out of 
the ten persons injured by the explosion at the Chillington Works 
showed a state of things in connection with steam boilers by no 
means calculated to increase the public comfort. It was explained 
that the boiler which exploded was one of a range of five tubular 
boilers, each 22 ft. long by 7 ft. 6 in. in diameter, constructed with 
the approved breeches flues, and worked by three engines. All the 
five were connected by a range of ers, over them, and had 
no fewer than tive safety-valves, any one of which was of sufficient 
dimensions to allow of the escape of all superfluous steam from any 
one boiler, and all of which would come into operation directly there 
was an unnecessary production of steam in any one of the boilers 
after a pressure of between 37 Ib. and 40 Ib. to the square inch had 
been exerted to drive the machinery in the neighbouring forge and 
two iron-rolling mills. These safety-valves were each weighted to 
within 40 1b., and there was a sixth steam-clack which applied to 
the entire range, whereby the pressure was prevented from in- 
ereasing above 41 lb. The apparatus for supplying the boiler 
with water was complete, and the plates had not therefore become 
red-hot. The boiler, being high-pressure, might be safely regarded 
as capable of carrying from 70 Ib. to 80 Ib. to the square inch if in 
good condition, and as not 40 Ib. was on it, the accident did not 
arise from an unsafe ordinary pressure; neither did it arise from 
water being poured upon red-hot plates, inducing a rapid and exces- 
sive accumulation of steam. Where, then, was the danger? Mr. 
Edwin Thomas Wright, engineer, of Wolverhampton, a man of 
ability sufficient on the subject to satisfy the coroner and jury that 
they might return a verdict without seeking for further testimony, 
deposed that he had examined the three portions into which the 
boiler was rent by the force of the explosion, and in the part over 
the fire he found a seam, or line of rivets (that connected a new 
plate, or patch, with the rest of the boiler), in which there were 
cracks, branching some distance out, from rivet to rivet, extending 
over a distance of certainly a foot. A week before the explosion the 
boiler had been found to leak, and yesterday week Rogers, the 





boilermaker of the works, examined it, found certain rivets loose, 
had fresh rivets inserted, and the leakage was stopped; but a more 
serious defect had been overlooked, which existed close 
by where these new rivets had been put in. The cracks 
referred to by Mr. Wright were not seen by Rogers, and 
unless he had a suspicion that they existed, he was not 
likely to see them, as they were out of sight for the greater 


| part. They were on the inside of the boiler, sprang out from the 





stalk of the rivets, and were nearly covered by the expanding rivet- 
head. By scraping off the shell on the inside of the boiler a portion 
of the danger might be discovered, but only by taking out the rivets 
could the whole of it be seen. To these cracks, existing beyond 
ordinary ken, Mr. Wright said he attributed the greater number of 
the boiler explosions which were said to be “ enshrouded in mystery.” 
A great many theories existed, he remarked, upon this subject, some 
attributing —— to electrical agency, others to deficiency of 
water and red-hot plates, but, in his opinion, the cause in the greater 
number of instances was to be found in these insidious cracks. Mr. 
Stephen Thompson, boiler-maker, of Bilston,a man of considerable 
experience, confirmed Mr. Wright's views of the cause of the explo- 
sion. He had tirst drawn Mr. Wright's attention to the cracks in 
question. he coroner (Mr. T. M. Phillips) remarked upon the ve 
serious state of things which Mr. Wright's evidence disclosed, as it 
must greatly increase the feeling of insecurity in the public mind in 
connection with the use of steam boilers; and his opinion was 
concurred in by the jury when he said it was high time that some 
other method of inspection was adopted jthan was now ly 
ractised. A verdict of “ Accidental death” was reco The 
iler was the oldest in the range, haying been frequently patched. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. 





ROLLER EXPLOSIONS. 
Sirn,—Being convineed, from long observation, that your corre- 
spondent, Mr. John Rhodes, of Huddersfield, is in error on a subject 
of vital importance ag to the means of preventing steam boiler 
explosions. and ing to his letter and sketch in Tue ENGINEER 
of the 25th instant, [ would ask, Suppose the pipe to collapse with- 
out breaking, as | hawe seem many pipes do not exposed to the fire, 
how is the water to get apeess to it? Then suppose it should give 
way, and leave an sufficient for the water to rush on the 
fire and extinguish it, the effect will be an instantaneous explosion. 

It is the immediate cantagt of superheated water and superheated 
fuel that produces the maat destructive explosions, 

If a boiler were to nend 4t the side, end, or top, and allow the water 
to make its escape without coming in contact with the fire, the 
boiler would never rise off its seat. 

A false inference is drawn by many from the fact that water, put 
into an iron cup, brough® tinst up to a white heat, does not instantly 
evaporate or explode; iff a pressure be made now to bear on the 
water so as to displace the anhydrous vapour. and the water made 
to touch the iron, instant explosion takes place; for exumple, this 
is felt in a small degree when, the wan at the anvil cools the hammer 
in water and strikes the red-hot inom with moisiure on it. And in 
forging large pieces of iron ynden the steam hammer, when a skin is 
wanted on the water ia thrown on the heated mass, which 
swims and fizzes. on the surface till the hammer strikes ; instantly a 
sharp concussive ex plogion takes place, which acts on the ear with 
the sensation of a cutting blow. Im observing attentively the action 
of the hammer af this instant, Pam of opinion that the expansion 
of the water into steam is so imetantancous and resistive, that the 
hammer does not touch the iron till the next blow. Throwing water 
into molten metal produces instant explosion. When the action is 
renewed no such effect takes place;— the reason why should be 
studied till understood by steam boiler makers, 

Some two and a balf years ago, § bad the opportunity of proving 
that, in proportion as the heat of 4 furnace can be raised for com 
bustion so is the eflective available heat, »o much so that for hours 
suce ssively, when the furnace was at a white beat, and no feed on, 
the evaporation kept on at the rate of 14 1b. and 15 lb. of water per 
pound of coal consumed, with still a great loss of heat, more than 
sullicient to bring the consumption of water to the level. The furnace 
in this state would contain between 5 cwt. and 7 cwt. of fuel in a white 
heat; there would be at least 3000 gallons of water in the boiler. 
Now, had the water rushed out of the boiler in this state into the 
furnace, the heat in the coals and furnace would, in my opinion, 
have expanded these 3,000 gallons, already heated above boiling 
point, at least to the increased bulk of water converted into steam. 
On the supposition that [ am approximately correct on this point, 
the consequences nay be guessed at. 

Being in no way interested in the gains of making steam-boilers, 
but, wi h thousands, esposed to the dangers arising from the funda- 
mental errors in judgment of many makers, may I crave the in- 
dulgeuce, if no better article comes in your way on the subject, of 
giving this publicity in your valuable journal ? 

Halifax, i 29th, Loud. W. S. M. 


MOMENTUM OF MOVING BODIKS. 


Siz,—When [| tirst communicated to you my convictions as to the 
value of momentum, | adverted to the incongruities into which 
those are betrayed who contend that mass X velocity = momentum. 
I think this fact has been strikingly exempliiied in the course of 
the present discussion. In the tirst place, we had Dr. Lardner’s 
statement, that the force with which bodies fall is as the square 
root of the height they fall from - a statement which has been 
refuted, and is allowed by Mr. Alexander to have been refuted. 


Then, Mr. Alexander asserts that the power required to raise a 
body to a certain height is not in proportion to the elevation; and 
finally, Mr. Baldwin gives us the novel proposition, that * the work 
accumulated in a body is equal to half its vis viva—a proposition 
ut'erly at variance with those of Mr. Law, as quoted by * V, P.” 

Now, whence arise these incongruities? Certainly not from a 
want of talent on the part of my opponents for the defence of what 
has‘ generally been considered a standard axiom in mechanics ; but 
clearly from the erroneous nature of their proposition, which neces- 
sitates the use of sophistry for its defence. 

It seems to me, that my own task must consist principally in the 
removal of a deeply-grounded prejudice from the minds of my 
Opponents 

t has been established in the course of this debate, that the 
power required to cause a body to attain a certain velocity must be 
as the square of that velocity. It is admitted that the so-called 
centrifugal force of a body is as the square of its velocity, and that 
a body's vis viva is also in the same ratio. What remains still to be 
established or refuted is, that M = m X v4, and my adversaries 
contend that I am in error on this point, because, say they, I do not 
take into account the question of time. Now, though I believe I 
proved in my last that, taking time into acceunt, Mr. Law’s detini- 
tion of momentum cannot agree with the proposition that M = m 
x vu, yet“ V. P.,” taking advantage of my invitation “to deal with 
me as severely” as possible, but apparently forgetting the accom- 
panying qualitication, “ in the way of argument,” repeatedly accuses 
me of colenndion momentum with vis viva. It is of the highest 
importance in discussion to avoid any approach to acrimony, and I 
will therefore contine myself to stating that almost the only attempt 
at refutation on the part of “ V. P.” of what | advanced in my last, 
seems to be the argument that 5 x 2 = 10 X 1,—a point I am quite 
prepared to concede. 

As “V. P.” does not seem to have understood me when I endea- 
voured to show in my last, that two equal bodies, moving with 
velocities as 1:2, do not in equal times produce a “ mechanical 
effect " in the ratio of 1:2 upon any uniform resigta.e, 1 will try 
to be more explicit. 

Suppose ten pieces of timber of the thicknesses respectively and 
consecutively of 19, 17, 15, 13, 11, 9, 7, 4, 3, and 1 inches, to be 

laced in juxtaposition, making a total thickness of 100 inches. 

t a ball projected with a velocity of 20 be capable of penetrating the 
entire 100 in. in py of a second. It will then penetrate each timber in 
equal times, the 19 in., 17 in., 15 in., &c., of penetration, will each 
be performed in yA, of a second, 

If the first five timbers be removed, leaving those of the thick- 
nesses 9, 7, 5, 3, and 1, making a total of 25 in., an equal ball, pro- 
jected—with the velocity of 10, will penetrate this 20 in. in y4 of a 
second; the time occupied in the penetration of each timber bein 
rho of a second, exactly as in the other case. Now, this * V. P.” 
will admit on the principle of vis viva, and he may verify its accu- 
racy by areference to the laws of falling bodies, and consequently 
by those of bodies projected vertically from the earth. But what is 
the mechanical effect produced by these balls in equal times—say in 
ss of a second? The swifter ball penetrates the four timbers, 
19 + 17 + 15 + 138 = 64 in., and the slower, 9 + 7+ 5+ 3 
= 24 in., which effects are not as the velocities, that is as 20: 10. 
In the same way it may be shown that in any other equal times the 
* mechanical effects” of these balls are not as their velocities, and 
therefore Mr, Law's detinition of momentum (“ The momentum of a 
body in motion neans the mechanical effect which such a body will 
produce in a moment, or second, of time, and varies as the wright of 
ee Say multiplied by its velocity”) is fallacious, acd contradicts 
lself, 

Mir, Baldwin says, “ Momentum is that amount of force which is 
transferred from one bo: y to another in a very small portion of 
time, and becomes effective in producing velocity.” But it is 
obvious that the amount of force a moving body may impart by 
impact in “a very small portion of time,” may be infinitely small; 
or it may be its own entire force, or any part of it, just according 





to the capacity of the body to receive momentum with which it may 
come into contact. A ball of lead could not impart to a ball of 
wood. nor even to a feather, more than its own velocity by impact. 
and surely we cannot say that the momentum of the leaden ball is 
the force which it imparts to the wooden ball or to the feather. For 
this reason also I contend that a body’s momentum can only be 
truly measured by the amount of resistance which is required to 
deprive it of motion; and since exactly the same total amount of 
resistance may bring a moving body to rest, either in an indefinitely 
long or in an indetinitely short space of time, I contend also that time 
may be left entirely out of the question in measuring momentum. 
if a ball at a given speed will pierce ten iron plates of a certain 
thickness placed close behind each other, it will pierce those plates, 
theoretically speaking, and independently of atmospheric resistance, 
no matter how far apart they may be placed. 

The evidence afforded of the value of momentum by bodies 
moving in curved lines, seems in itself to be most conclusive. A 
body moving in a circle continually exerts a tendency to fly off at a 
tangent from that circle, in exact proportion to the square of its 
velocity. Now, it is most manifest that this tendency of the body 
to describe a straight line is directly proportional to its momentum, 
therefore, in the minutest conceivable portion of time, as in the con- 
stant succession of such portions, the momentum of a body is proved 
to be as the square of its velocity. 

I may mention here that the writer of a very interesting article 
on “Imp-operly Balanced Gearing, Railway, and other Wheels,” 
from the Journal of the Society of Arts, which appe red in your 
number for May 4h, very much weakens his arguments as to the 
necessity of a better system of balancing wheels and gearing, by 
assuming their momentum to be in the direct ratio of their velocity. 
In the case of wheels and gearing the momentum may be con- 
sidered as “ centrifugal force,’ and beyond all dispute is as the 
square of the velocity. 

Mr. Baldwin's letter deserves to be answered at some length, and 
more especially the experiment with the clay balls. That experi- 
ment would at first sight seem to prove that the momenta of the 
balls are as their veloci'ies. But I shall, in my next communica- 
tion, demonstrate (and would demonstrate now, did I not fear to 
encroach too much upon your space) that, were it not that a large 
portion of the mechanical etiect of the clay balls is expended in 

ing a per t change in the situation of the molecules with 
regard to each other, of which they are composed, the two balls 
would rise together after collision to the height of four inches. I 
allude, of course, to the experiment in which both the balls ure 
allowed to descend, the one from the height of twenty-four inches, 
ind the other from the height of six inches. It must be observed 
that in this case one-third more of the momentum of the balls is ex- 
pended in causing a permanent change in their shape, than in the 
other, where only one of the balls is allowed to fall. 

In conclusion I would ask.—If “ the work accumulated in a body 
(moving ?) is equal to half its ris riva”— what property possessed by a 
moving body is expressed by the term vis viva? 

Oldham, May 30th, 1860. R. W. 








Tue Pneumatic Post.—A prospectus has been issued of the 
Pneumatic Despatch Company, to be established for the construc 
tion of pneumatic tubes for the conveyance of despatches and 
parcels between various stations in the metropolis. The system 
has for several years been privately in operation, the Electric and 
International Telegraph Company having employed it between their 
central station in Lothbury and the subsidiary stations at Cornhill 
and the Stock Exchange, the original despatches being sent to save 
a repetition of each message It is now proposed to lay down a 
complete and extended series of public lines in London, on a scale 
whieh will receive not merely papers, and packets, but parcels of 
considerable balk, including the mail-bags of the Post-otlice between 
the railways aad the district oitices. It is considered, also, that it 
will be found desirable to connect the various Government esta- 
blishments The capital is to be £250,000, in £10 shares; but as it 
is iutend d in the wurst instance to lay down a short central line, 
which will not cost more than £14,000, the first issue of shares will 
be limited to a total of £25,000, the subscribers having a pre- 
emptive claim to the remainder, which, however, will not be put 
forth wptik success of the first short line shall have been satis- 
factorily established. The Marquis of Chandos is the chairman, 
and the composition of the board is such as to inspire contidence. 

TesrinG Tenea@rarn CaBies,— Phe telegraph cable of 1,200 miles, 
to be laid betweea Rangoon and Singapore, has been tested by a process 
invented by Mn W. Reid. Duping the manipulation of gutta- 
percha, a great quantity cf air aud water is liable to become mixed 
with it, and im marine cables, whea covered with rope-yarn and iron 
wire, these faults have hitherto been detected only after submersion. 
By the of Mr. Reid, however, all such defects are alleged to 
be certain to be discovered. A coil of gutta-percha, from one mile 
to five, is placed in a strong cylinder that can be made air and 
water tight. The first operation is to exhaust the cylinder ; when a 
vacuum is formed a column of water 1s allowed to rush in and fill 
up all the holes and crevices formerly tilled with air. The cable is 
in this state tested with a delicate galvanometer and noted. A pres- 
sure is then applied equal to the ;ressure of a column of water, the 
height of which is equal to the depth of the sea where the cable is 
intended to be laid, whether it be the Atlantic or any other. This 
is continued for a certain time, when the wire is again tested. On 
the pressure being removed another testing takes place, and it is 
affirmed that if the smallest defect in the insulating medium, or me- 
chanical injury, however minute and invisible to the naked eye, then 
exists, its detection is inevitable. The disease can accordingly be 
removed or repaired, and the manufacture proceeded with. Finally, 
it appears that the whole expense of the testing falls short of 
5s. per cent. of the cost for making the cable. 


Tue Exutpition oF 1862.—The Guarantee Fund for the Exhibi- 
tion of 1862 is proceeding with a spirit which justities the hopes of 
the most sanguine. It was only on the 2ad of March last that the 
Council announced to its own members that before another Inter- 
national Exhibition could be held the Society must have a guarantee 
to the extent of a quarter of a million of money. A quarter of a 
million was an amount calculated to star:le many persons ; and when 
the Council added that, to ensure the Exhibition being held in 1862, 
that amount must be -ubscribed for within six months, then people 
shook their heads in despair. The result has shown the spirit of our 
middle classes. The amount promised up to yesterday was £269,700 ; 
and we think it not improbable that when the subject is brought 
before the public generally it will run up a good deal further. We 
should like to see it half a million. Any dozen of the hundreds of 
intelligent men in our great manufacturing and commercial towns 
could settle that question in a month. It is true that, in one sense, 
further assistance is not required; enough has been done to ensure 
the Exhibition; but the recognition of the principle cannot be too 
extensive. Every subscription is a testimony of good will—evidence 
to the world of the energy, the enterprise, the liberality, and the 
self-dependence of Englishmen. We understand that the council of 
the Society of Aris have already applied to the commi sioners of 
1851 for a lease for a term of sixteen acres of the land purchased by 
the commissioners with the surplus of 1851, as the Council propose 
on this occasion to erect a portion of the building of a permanent 
character. Of this resolution we heartily approve. In 1851 the 
Exhibition was an experiment, and the removal of the building the 
condition on which it was permitted to be erected in Hyde-park. 
Now these Exhibitions are recoguised as national benetits, iustructive, 
pleasurable, and profitable; now. when all future Exhibitions may 
be held on the freehold estate purchased by the commissioners with 
the surplus funds of 1851, it would be an unjustitiavle waste of 
resources to erect merely temporary buildings; it would, indeed, 
make the Exhibition a positive nuisance to the neighbourhood, for 
construction or destruction would be going on there for one-half of 
every ten years.—Atheneum. 
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COMBINED STEAM. 


THE Steam Shipping Chronicle contains the following re- 
port of a lecture gg delivered before the United Ser- 
vice Institution by the Hon. John Wethered, of the United 
States, upon ** Combined Steam :”— 

He said that about half a century ago, in the year 1807, after 
many disheartening failures, which had caused nearly all his friends 
to abandon him, Robert Fulton, with an indomitable spirit of - 
severance, finally solved the problem that boats could be propelled 
by the power of steam. Notwithstanding the establishment of the 
fact of the daily trips of the first successful little steamer up and 
down the waters of the Hudson. many years elapsed before any con- 
siderable advancement was made in steam navigation, for even as 
late as 1814, seven years afterwards, there was but one steamboat 
in the British empire, and she of only 69 tons burden. Contrast that 
period. which was within the memory of inany, with what was now 
presented—when thousands of steamers were ploughing the waters 
of the rivers, lakes, and oceans. in ali parts of the world, extending 
the limits of commerce, developing resources, economising time, 
cheapening the cost of production, and consrquently ameliorating 
the condition of mankind. Fulton did not live to see the predictions 
which he had made to the President of the United States and to the 
Emperor Nanoleon the First fulilled; he died poor, because he 
lived before his time; the world was not prepared for a long time to 
see what were the clear convictions of his own mind. It afforded 
him, however, great pleasure to say that when Fulton’s prophecies 
began to be fulniled, the American Congress, with a commendable 
and just liberality, voted his heirs a tract of land, which seemed to 
them a happy independence. The subject of steam navigation in 
time became of so much importance that the attention of some of 
the most scientitic and mechanical minds which the nation 
aflorded had been directed towards improvements in the 
generation and application of steam, the great motive power, 
The boilers had been coustructed with the view of bringing 
every particle of water, so far as practicable, into contact 
with the heated iron, due attention being directed to ensure, if pos- 
sible, a perfect circulation, so as to keep the water in contact with 
all parts of the heated iron. ‘The various mechanical movements of 
the engine had been made so as to produce as little friction as pos- 
sible in the moviny parts of the machinery. Many supposed that 
the most modern-built boilers and eugines were nearly perfect, and 
that but littl: remained to be done. What was called the life of a 
bviler lasted from uve to seven years; and when they saw boilers of 
the same type repeatedly employed, both in the government and 
private services, they might conclude that no very great improve- 
ments were looked for in that direction. The great question ap- 
peared to be, what was the greatest quantity of work which could 
be evaporated by a pound of coal. The scientitic and mechanical 
journals were full of reports of experiments made by governments 
and by private enterprise directed to that end. In his humble 
opinion any considerable improvements tending to economy were 
not to be arrived at in that direction. Most of the boilers now in 
use were constructed so as tu produce the most violent ebuliition, the 
result of which was that he bad found, by the most exact measure- 
ments, that from 28 to 40 per cent. of water was carried over by, 
and mechanically mixed with, the steam in its passage from the 
surface of the water in the boilers to the cylinder of the engine. 
‘This water, which costs a considerable expenditure of fuel to increase 
its temperature nearly up to the point of vaporising, produced no 
protit, but, on the coutrary, robbed the steam of its temperature, 
and, consequently, diminished its power. ‘The rcal question to solve 
was, what was the greatest amount of motive power which could be 
developed from a pound of coal? He had found that the former ques- 
tion was not the one the solu ion of which was of any importance, for 
by his system only two-thirds the quantity of water was used, and 
which actuaily created more power. The great desideratum was 
to obtain increased power with economy in fuel without the com- 
mercial disadvantaye of occupying more space by the enlargement 
of boilers aud engines, and in war steamers to perform the longest 
voyages with the complement of coal which they were enabled to 
stow. It was conceded that the Cornish boilers were the most 
economical, the combustion of the fuel, being steam, the ebullition 
was not violent, but their immense size precluded their employment 
in steamers. He was, therefore, compelled to direct his attention to 
what was found in common use throughout the steam world. In 
1858, the total tonnage of the United States was 5,150,000 tons, of 
which the steam tounage was 729,30. In 1857, the total tonnage 
of Great Britain was 5,52",000, of which the steam tonnage was 
671,500. Of these 1 400.000 tons propelled by steam power, he ven- 
tured contidently to assert that the expenditure per indicated horse- 
power per hour amounted to 6 Ib. of coal, and that fully one-third of 
the immense cost of running these steamers might be saved by a 
proper application of the system which he had recommended. There 
was a vast difference between employing the pure vapour and steam 
saturated with water. A volume of water required for its entering 
into vapour 5} times as much heat as was suthcient to heat it from 
the freezing to the boiling temperature, the greater part of which was 
absorbed and was inappreciable by the thermometer; it was, therefore, 
called latent heat, according to Dr. Black, in centradistinction 
to that which was called sensible heat. The heat absorbed by one 
volume of water amounted to 1,000 deg. Fah., that would heat 
1,000 volumes of water one degree, or raise one volume of boiling 
water placed in a vessel where the temperature could be maintained, 
to 1,180 deg. Should that vessel be suddenly opened, it would be 
in one moment separated by evaporation, inasmuch as the full 
amount of caloric equivalent to its constitution as steam was present. 
He inclined to the opinion that that well-established fact, applied to 
the explosion of the water-casing around the chimney of the Great 
Eastern, might clear away some of the mystery attached to it. On 
the other hand, when steam was condensed by contact with cold 
substances, as much heat was lost as was suflicient to heat 5} its 
weight of water, from 32 deg. to 212 deg. Fah., or boiling point. 
Hence, it was evideut that the heat of the steam, which was in fact 
the power, should be maintained at the highes: practicable point In 
the cylinderof the engine. M. Carnot, of Paris, in 1824, advanced 
the idea that steam machine labour effected was due simply to the 
passage of heat through the moving power; the greater the dif- 
ference of temperature of the steam before it entered the cylinder, 
and after it left it, the more perfect were the effects pro- 
duced. And this theory—the dilation of bodies by the penetra- 
tion of heat, changing the nature of part of the bodies, the deticit 
which resulted therefrom being in proportion to the resistance to be 
overcome during the accomplishment of the dilation of the heat, a 
disposable labour being produced; that theory was generally borne 
out by his own experience, and he had the gratitication of knowing 
that that accorded with the experience of M. Regnault, President of 
the Institute of France. M. Regnault filled two vessels of exactly 
the same capacity, which were connected by a pipe and stopcock ; 
one he filled with steam at a pressure of 20 Ib. in a temperature of 
228 deg., our measure, the other being empty. He then opened the 
cock, when he found the pressure was reduced to 10 1b., but the 
temperature remained the same. ‘hat result he expected, because 
the steam had done no work, but had merely expanded to twice Its 
volume. He then arranged that the steam in its passage from one 
vessel to the other should turn a wheel, and a friction pulley was 
applied. ‘The result of that experiment was, that the whole of the 
sieam disappeared, jusé in proportion to the amount of work done. 
Ac ing on the theory that the more heat lost in the cylinder of am 
engine, the more power would be exerted; and knowing by experi- 
ence that a great amount of loss was sustained by the employ ment 
of saturated steam, which had not only had an injurious element on 
the water which it contained but also lost power by contact with 
every substaace of less temperature than that of the steam In the 
pipes which conveyed it to the cylinder in the steam chest, 
cylinder sides, and piston rod, &c. The loss must necessarily 
occur, whenever ordinary steam was employed. ‘lo obviate that 
loss he (the lecturer) determined on superheating the steam, and 
found that it showed a smali economy when surcharged to a certail 
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degree, but when superheated to a temperature sufficient.y high to 
develope the full extent of the power it destroyed the packing, and 
injured the slides and cylinders. Finding. then, from considerable 
experience that ordinary steam was too wet, and that superheated 
steam was too dry, he conceived the idea of mixing a portion of the 
saturated with the superheated steam, and found that it not only 
acted as a perfect lubrication to the rubbing parts of the machinery, 
but produced a power superior to that obtained from the use of 
either of the other steams separately. Superheated steam had been 
frequently tried, and its use abandoned as of no real commercial 
value, because, when all the steam from the boiler was superheated, 
the temperature must vary exactly in proportion as the heat of fur- 
naces varies; and in cases where the required + spe of steam was 
most difficult to be raised, the temperature of the superheated steam 
must necessarily be the highest, and ommety the most dan- 
rous. In carrying his system of combined steam into practical 
effect, he (the lecturer) used two pipes in connection with the boiler, 
one of which conveys the ordinary steam to the cylinder; the other 
was connected with pipes convoluted, or arranged in any convenient 
form or place in the uptake or chimney of the boiler, and conveyed 
thence by a pipe which was joined to the first pipe at or before its en- 
trance into the cylinder ; that portion of steam through these pipes be- 
comes superheated to some 500 or 600 deg. by the waste heat, which was 
arrested after having passed through the boiler-tubes and utilised 
in the cylinder. When the two kinds of steam interpenetrate, the 
superheated steam acts by its excess of heat on the watery particles 
of the saturated steam, expanding them some hundredfold by con- 
yerting them into vapour, whilst at the same time the superheated 
steam was changed from a dry gas into a highly expansive vapour 
that was not pure steam to a temperature so high as to develope the 
full extent of its power. By this system it was readily seen that 
the temperature of the steam was entirely under the control of the 
engineer, for by merely turning a valve he could so regulate the 
temperature as to produce the maximum power. The thermometer 
was placed in the mixed steam as a guide to the engineer. Some 
had asserted that superheated steam would produce as much power 
as combined steam. He was quite sure, however, that those who 
made such an assertion had never given the two systems a fair trial. 
The experiments made by order of the three great Governments, 
the English, American, and French, proved unquestionably that the 
bined steam _ 1 every advantage over either superheated 
or ordinary steam, independentiy of its superior economy. Those 
which had been made by order of the United States’ Government 
by the Engineer-in-Chief in person, proved that there was an 
economy in combined steam of 52:5 per cent. over ordinary steam, 
and 25 per cent. over superheated steam. The experiments conducted 
by order of the Minister of Marine of France give nearly the same 
results, the economy being 52°7 per cent. over the ordinary, and 
24 per cent. over the other kind of steam. The experiments con- 
ducted by the British Government extending through a series of 
voyages, showed an average economy of 32 per cent. in favour of 
combined steam over the ordinary, when a proper application was 
made. The mean of the power exerted by combined steam was 
500-horse power, that of superheated steam 409-horse power, and 
with the ordinary system 404-horse power. The Lords of the 
Admiralty, for the purpose of giving a decisive settlement to this 
question, had ordered her Majesty’s ship Rhadamanthus to be fitted 
so that either of the three kinds of steam could be used separately. 
In a few weeks this highly interesting trial would be made. As an 
important fact bearing on this question, he might mention that it 
was ascertained by a committee appointed by the Maryland Institute 
to investigate the matter, that a cistern of water was Loiled at Wit- 
handville in one-third less time by the employment of combined 
steam than with superheated steam, at the same temperature and 
boiler pressure. The rationale of the matter was that superheated 
steam partook of the nature of gas, was a bad conductor of heat, and 
parted with it with difficulty ; whilst the combined steam, being a pure 
vapour, was a good conductor of heat and readily parted with the 
heat, which was transferred into a mechanical power. In all the 
experiments where the heat had been measured, combined steam 
always parted with more heat in the cylinder. He had promised 
the Lords of the Admiralty that every steamer in the Royal Navy 
to which his system should be properly applied should be enabled 
to perform a voyage one-fourth further at the same rate of speed 
with the same rate of fuel, independently of which the desired 
pressure could be maintained at all times, and increased at will. He 
needed not to point out that great advantage to the ussembly he 
then addressed, for many officers knew the value of an inch or two 
more of steam in cases of emergency, such as being on a lee-shore, 
or in pursuit of an enemy, or, if they could imagine such a case, 
pursued by an enemy. A few pounds of steam might save a ship or 
gain another. In conclusion, he would point out some of the advan- 
tages resulting from the use of combined steam :—1. One-third of 
the wear and tear of boilers saved, inasmuch as only two-thirds of 
the quantity of fuel was required, and as only two-thirds of the 
usual quantity of water was required to supply the boiler, two-thirds 
of the deposit was prevented. 2. Increased speed acquired when 
required. 3. Priming prevented. 4. One-third of the room now 
occupied by coal could be saved for freight, or a vessel would per- 
form a voyage one-fourth longer with the same quantity of fuel. 
5. A better vacuum always obtained. 6. The desired pressure readily 
maintained. 7. It was entirely safe, and under perfect control. 











Sourn Kensincron Museum.—During the week ending 26th 
May, 1860, the visitors have been as follow :—On Monday, Tuesday, 
and Saturday, free days, 3,509; on Monday and Tuesday, free 
evenings, 4.006. On the three students’ days (admission to the 
public 6d.), 1,720 ; one students’ evening, Wednesday, 146 ; Saturday 
evening, Society of Arts conversazione, 2,500. Total 11,881. From 
the opening of ‘the , 1,456,527. 

_ Tue AusrRaALIAN MarL.—A new arrangement has been entered 
into between the Peninsular and Oriental Company and the Govern- 
ment for the conveyance of the Australian mail. Instead of a line 
of steamers running from Sydney and Melbourne direct to Suez, a 
branch will be established between Point de Galle and Melbourne 
only, to meet the outward India and China steamers, by which in 
fu'ure the letters for Australia will be sent. It is calculated that a 
Saving of two days will be effected, while the subsidy for the service 
will be reduced from £180,000 to £120,000. This plan will come in 
force next month, the Australian mail, instead of the 12th, leaving 
on the 20th of June, at the same time as that for Calcutta and 
China, and after that period the mails for Australia will be regu- 
larly made up on the 4th and 20th of the month. As the arrange- 
ment is concluded with the Melbourne Government only, by whom 
the whole of the colonial moiety of the subsidy is paid, the Sydney 
authorities are left at liberty to adopt any line of communication 
with England they may prefer, either y Panama or any other route. 

TRANSFORMATION OF LONDON BY THE CENTRAL RAiLwaYs.—At 
Present the omnibus carries nearly all men of business from the city, 
or centre, to their suburban retreats—very few, comparativel ly, drive 
their owa vehicles; and as soon as the access by central railway 
shall be consummated, the probability is that both city and town 
Will be still more deserted as residential, and that the multitudes 
will seek homes farther placed, but arrived at with much greater 
certitude and celerity. With such a change of habitudes as these 
transformations wil occasion, there must be, in the first instance, a 
considerable alleviation of pressure on the main thoroughfares; but 
improved systems of locomotion will, as in all parallel cases, create 
& greater circulation of people, and enlarged plans of trade and com- 
- ape : the growing population, and with it the growing wealth of 

€ nation, will require enlarged ducts of intercommunication; and 
even the cross streets, now so little regarded, will claim some atten- 
tion, not only to their width, but their allineation. A great portion 

the city proper consists of lanes, crooked, and barely admitting 
forbids nr of one team; and the expensive character of the houses 
4 any change in their width. On this account alone the wider 
= more direct ines of intercommunication “— to be enlarged, 
5 made straight where possible. Finch-lane, St. Swithin’s-lane, 

ucklersbury, and numerous others, are fair examples.— Builder. 











SCOTTISH MATTERS. 


SurpMents of pig-iron from Scottish ports now exhibit a fair 
amount of activity in the trade. The usual return is appended :— 











Foreign. Coastwise. Total. S«me week 
last year, 
Ports. Tons. Tons. Tons, Tons. 
Glasgow . 900 .. 2,317 o- 98,217 
Port-D indas oe — ., 40 oe > os 2 
Greenock .. ° — + 56 ee a os 312 
Port-Glasgow .. oe None. es oe _ 
Bowling .. oe No return. $s = 
Ardrossan. . “ 502 .. 4,595 -- 5,007 .. 2,788 
Troon oo oe 58 os 383 on 433... - 
Ayr.. - ee — 205 ee 205 .. 375 
Irvine oe oe — 13 oe 134 a 
Grangemouth .. 878 .. 523 - 1,406. 788 
Leith oe oe 220 .. 64 oo «6. SBA“Ct‘(i«é“a‘SCUdS#CO’ 
Burntisland - — . 184 oe 134 225 
Alloa (south) ee — ., O4 “ MM .. — 
Alloa (north) ee oe None. oe - 545 
Bo'ness... és so... 310 oo 390 .. 157 
Morrisonshaven .. — 60 on wo« — 
Total os 2,630 8,970 11,600 11,451 


The Glasgow Mercantile Advertiser has the following on the work- 
ing of the new customs charges to be levied on imports. The system 
inaugurated appears too complex to work well, and is just what might 
have been expected from a man of such painstaking subtlety as Mr. 
Gladstone :—“ The charge on sugar (cited as an illustration) is 1d. 
per 2 cwt., equal to 7d. a hogshead, which, on a cargo of 600 hogs- 
heads, will amount to £17 10s.; whilst on a Mauritius or Manilla 
cargo of 90” tons the charge will be £37 10s., all of which must be 
paid in stamps, the highest value of which is 20s.! It necessarily 
follows that 38 stamps would be required, covering the entire entry, 
all of which have to be obliteraied by the initials of the Customs 
officials. The effect of this is to make the passing of an import duty 
a work nearly twenty times as long as formerly, or even as it would 
be, if a money payment were made under the new system. Another 
consequence of the new regulation is, thatevery entry requires a * post,’ 
as the correct weight cannot be given until the cargo is landed and 
weighed. This could be obviated if the arrangement were altered 
so as to allow the Customs to pass the warehousing entry as for- 
merly; and, when the weight is ascertained, let the requisite 
stamps be affixed to the entry. This would not only save making 


a double sét of entries, but would be the fairest way, as it is not | 


likely that stamps once aflixed to an entry will be allowed for, in 
the event of a mistake being made in over-entering the weight, 
which frequently turns out greatly short of what was expected in 
cases where damage has been sustained on the passage or through 
the natural drainage of low-class sugars. If the stamp arrange- 
ment is to be persisted in, it is absolutely necessary that stamps of 


which occurred last week at Greenock, the entire entry was covered 
over with the necessary stamps required to make up the payments 
thereon.” 


Bompay, BAropa, AND CENTRAL IxpIA RatLtway.— The half- 
yearly report of this line mentions that the first portion of the line, 
29 miles, between the Taptee and Nerbudda rivers, from Amrolee to 
Unkleseer, has been opened. ‘Ihe trains were running, up to the 
latest accounts from India, with satisfactory results. Between 
Surat and Ahmedabad 143 miles had been completed, except the 
permanent-way ; between Surat and Veturnee (117 miles) the pro- 
gress has also been great. A large iron bridge is being erected over 
the Taptee, consisting of thirty-two spans of 60 ft, and is probably 
completed by this time. The bridge over the Nerbudda, of a similar 
construction, will be more than 3,800 ft. in length, in sixty spans of 
60 ft. each. It presented great difficulties, but these were believed 
to have been completely overcome. All the minor bridges are in an 
advanced state. The £250,000, which forms the balance of £550,000 
of additional capital raised under the guarantee, will now be got. 
By the ofler of the Guicowar of Baroda, a line through his country 
from Etola to Bahadurpore will be undertaken. 


TRANSATLANTIC TELEGRAPH VIA IckKLAND AND LABRADOR.— 
Captain Sherard Osborne, one of the most able members of our 
naval service, observes, in a communication to the Zimes:—* Ever 
since it was contemplated to connect America and Britain with a 
submerged cable across the Atlantic, I have looked to the im- 
portance of carrying that cable across by shorter stages than the 
route first proposed, viz., direct from Ireland to Newfoundlan.t. 
Two routes struck me as practicable—the one * North-about,’ 
now advocated by Colonel Shaflner; the other ‘ South- 
about,’ vid Cape de Verde Islands, St. Paul’s Rock, and Cape 
St. Roque, in South America. Of the two, the North-about 
route was the preferable; for, although a little longer in the 
whole course than a direct line would be, it had the great 
merit of being divided into four short stages, the longest of which 
was only 650 miles; whereas on the direct route there is one long 
stretch of 2,000 miles of cable between Valentia Harbour and Trinity 
Bay. In a nautical and physical point of view I know of no reason 
why a cable should not connect the Canadas or Labrador with 
England. 1 am fully aware that ice streams down the coast of 
Greenland and Iceland; but I do not see in what way that will 
affect a small cable lying upon the bottom of the sea. Icetields do 
not prevent the Baltic being crossed with electric cables; ice does 
not cut off communication across American lakes, or Russian rivers ; 
nor did it prevent a cable being carried round the head of the Black 
Sea, where in the winter there is no lack of ice. Indeed, why should 
it? Floe, or tield ice, is the frozen surface of the sea; so long as it 
is attached to the shore it is far less dangerous than surf or breakers 
would be. When it moves about it is afloat, and when afloat there 
is always water enough beneath it to allow a cable of half an inch or 
more diameter to lie undisturbed on the bottom of the sea. The 
heavy ice-drift along the coast of Labrador indicates, in my opinion, 
a generally deep-water coast. Icebergs would otherwise ground far 
out to sea, which is not the case; but beyond that fact we know 
nothing of the soundings, or of that seacoast of the Canadas. I| 
consider the main ditliculty of the North about route to lie between 
the point at which about 150 fathoms water will be found on that 
Labrador shore, and so in to the coast. But if anywhere upon 
the bottom of that submerged shore of Labrador a line of 
deep-sea soundings can be found, with a shallower bank to 
the north of it so as to form a sort of trough running in 
an east and west direction, there can be little doubt, as 
Colonel Shaftner says, that the cable will lie there as safe as 
as it would do across the Straits of Dover. A floating iceberg can 
never hurt a submerged cable, and even one grating or pressing 
along the bottom may, nine cases out of ten, fall to pick up a piece 
of rope imbedded in the mud or sand; indeed, the probabilities are 
the cable would be only thrust still deeper into the bottom. Ice- 
bergs have not got claws or creepers, and I believe the cables across 
the narrow seas between England and Europe run tifty times more 
risk from the thousands of anchors, creepers, and trawling nets ever 

assing over them than any cable would do under the Atlantic 
tween Hamilton Inlet and Greenland. Arctic storms are terrible ; 
the clash and destruction of icebergs may be awful in a winter's day 
off the shores of Labrador; but 1 do not see that they will harm a 
cable lying at the bottom of the sea any more than an aurora 
borealis or any other Arctic bogie would do. Lastly, let me say, 
that Shafiner’s project involves no Arctic expedition, no voyage of 
discovery to the Pole, or th: Arctic Zone. That zone lies hundreds 
of miles beyond his northernmost point, and all he asks of England 
is to tell him accurately the depths of the ocean upon a route over 
which hundreds of English vessels annually sail, in order that he 
may place a cable there which shall connect us with our important 
colonies of the Canadas, and our important customers and good 
cousins of the United States. Any vessels of her Majesty's navy, 
with deep-sea sounding gear on board, might be employed in the 
service; and | have no doubt the Canadian Government, if they 
saw us in earnest about the matter, would do their share in survey- 
ing the neighbourhood of Hamilton Inlet.” 











Earty Anrcporrs oF Sir Cuarves Barry, py Mr. Diesy 
Wyatr.—From mere boyhood he displayed and indulged a marked 
talent for drawing; and | have been told that it was his habit to 
sketch all over the walls of the bedroom in which he Slept. When 
no more space was left he would paste lining-paper over the surface 
he had covered with scribblings of his fancies, and start afresh upon 
a new series. The first part of his education Barry received at 
Mr. Wright's academy, now Mr. Beaufoy’s—Carron House, South 
Lambeth, where he was at school as early as 1804; the latter part 
he gained at Christ’s Hospital. At the age of sixteen he was articled 
to Messrs. Middleton and Bailey, respectable surveyors to the parish 
of Lambeth, with whom he appears to have remained about five 
years. Barry must have been a tolerable draughtsman at the 
time of his entry into his master’s office, for so early as 1812, 
before he was seventeen years old, he was admitted as an 
exhibitor at the Royal Academy; and, singularly enough, his 
first exhibited drawing was “A View of the Interior of West- 
minster Hall,” the very building which, as it were, served as the 
key-no'e to his greatest work in after years. It appears in the cata- 
logue of 1512 as the production of * C. Barry, at Messrs. Middleton 
and Bailey’s, Lambeth.” It was on his way from his father's house 
to the office in which he worked, that the young student met every 
day another young lad en route from Kennington, where he resided, 
to the chambers of Mr. some Gwilt, to whom he was articled, That 
young lad was the Mr. Wolfe whose friendship and intimate 
sympathy proved in after-life a permanent source of pleasure and 
comfort in all the most trying epochs of Sir Charles's career. In 
1816, his articles expired, he fell in love with the lady whom he 
subsequently married, and his father died. All of these circumstances, 
coupled with the fact of his coming into the immediate posses-ion of 
a few hundred pounds, caused him to resolve upon, and to carry out 
against all the advice of his family, a bold step, on the indispensa- 
bility of which to the attainment of that excellence upon the ac- 
quisition of which he had tirmly set his heart, he had fully made up 
his mind. In April, 1817, he accordingly quitted England, in the com- 
pany of a Mr. Conduitt, with whom he travelled for some time: his 
friend Wolfe subsequently joined him, and for some months they 
worked hard in Northern Italy, drawing and measuring, at 
Florence and elsewhere, with the utmost zeal and perseverance, At 


| Rome he met Eastlake, and other artist frieads, whom he always 


highly esteemed.— Builder. 


Honpuras Rarway.—A deputation of the Honduras Inter- 
oceanic Railway Company had the honour of being received on 
Sunday last at the Palace of the Tuileries by the Emperor. The 
deputation consisted of Mr. F. Moulton, of Paris; Mr. Joseph 
Robinson, of London; Mr. Sandon Kirkpatrick, of London; Dr. 


; | Holland, M.D., New York, physician to the Surveying Expedition ; 
£5, £10, and £20 value should be prepared, as in several cases | t Amn, ontew * thn da” 


and Mr. Robert Rowan Moore, secretary to the company. ‘The de- 
putation was introduced by Senor Herran, Minister Plenipotentiary 
for the States of Honduras and San Salvador, The interview 
lasted over forty minutes. The spokesman of the deputation stated 
that various routes had been from time to time projected, and in 
1854 the Panama Railway had been opened. Over this line there 
passed a large and increasing traflic. It carried about 80,000 pas- 
sengers and £16,000.000 sterling of treasure per annum, besides a 
large quanti:y of French and English light goods. S ne the uate 
of the opening of the Panama road it had paw in dividends 12 per 
cent. per annum upou its capital Last year its surplus, after 
dividend, exceeded £190,000, and its sinki.y and reserve tucd 
amounted to £242,000, In one day, in December, LSd9, 2,300 pas- 
sengers were carried over the line at 45 per head. the search 
for a more favourable route has led to the discovery of that 
across the State of Honduras, This route has been carefully surveyed 
under English direction, and the survey has been reviewed” by 
Lieutenant-Colonel Stanton, R.E., an oilicer appointed by her 
Majesty's Government for that purpose. ‘The survey las established 
the following facts—that Port Cortez, on the AUantic (lat. 15.49 N.) 
and Fonseca, on the Pavitic (lat 13.21 N.), are both first-class 
harbours; that across Honduras is a perfectly practicable route for 
a railway of 220 miles in length to connect those harbours, Mr. 
Frantwiue, the superintending engineer, reports that the result of 
the survey is the establishment of the interesting and important 
fact that there exists through tlonduras a perfectly feasible route 
for a railway, with natural harvours at its ocean termini, the exist- 
ence of which must be regarded as a controlling feature in au enter- 
prise like that proposed, and which derives peculiar importance from 
the fact, that throughout the entire extent of Central America there 
occurs no similar instance in combination with a route so favourable 
as that developed in the survey. Colovel Stanton reports that the 
harbours are unexceptionable and that the road can be constructed 
without avy sharper curves or heavier grades than are to be found 
on existing lines over which locomotives work without ditliculty. 
The security and neutrality of the route and the treedom of the 
ports are guaranteed in perpetuity, under all circumstances, by special 
articles in treaties with ‘he Goverumenuts of Great Britain, France, 
and the United States. The words of the treaty between Lonauras and 
Great Britain negotiated by Senor Herran (signed August 2,, 1856) are 
as follows :—* In consideration of these couceasions, and in order to 
secure the construction and permanence of the route or road herein 
contemplated, and also to secure tur the benetit of mankind the 
uninterrupted advantages of such communication from sea to sea, 
her Britannic Majesty recognises the rights of sovereignty and 
property of Honduras in and over the line of the said road, aud for 
the same reason guarantees, positively and eflicaciously, the entire 
neutrality of the same so long as Great Britain shall enjoy the 
privileges conceded to it in the preceding section of this article. And 
when the proposed road shall have been completed, her britannic 
Majesty equally engages, in conjunction with the Republic of 
Honduras, to protect the same from interruption, seizure, or unjust 
contiscation, from whatsoever quarter the attempt may proceed.”— 
The treaty with France, signed July 28th, 1857, has the same words, 
and also the treaty with the United States, signed March 28th, 1800. 
This road, therefore, is based upon the principle that should rule in 
every commercial route. 1t kuows no national distinctions in peace 
orwar. It must be open upon equal terms to all the world, aud its 
ports free to all the world. ‘The distance of this route beiweeu New 
York and California is about 1,100 miles, or more than one-nith the 
entire distance of 5,224 miles shorter than that by Panama. Of 
forty recorded hurricanes but two crossed the ocean route between 
New York and Port Cortez. ‘The saving of time between New York 
and California, and British Columbia, from the safety of 
the voyage and convenience of ports, &c., would be no less 
than fwe days, ‘The harbours of the line have in their im- 
mediate neighbourhood ample means of supplying provisions, 
water, timber, and other materials for the provision, repair, 
and building of ships. The climate on the coasts is not 
unhealthy, and that of the interior all authorities concur in describ- 
ing as most salubrious, aud in every respect suited for settlement by 
Europeans; the railway has, besides its right of way, a grant in 
perpetuity of 1,400,000 acres. ‘Lhe lands are fertile, and abound in 
valuable woods and minerals. ‘Lhe Emperor then inspected the 
maps of the line and ports. tie asked at what gradients the summit 
was surmounted, and expressed himself satistied with the reply that 
the ascent from both the Atlantic and Pacinc was wo a great extent 
gradual; that the steepest gradients upou the line were wr 5 miles 
on the Atlantic side, :ising from the plain of Comayagua, 8» ft. to 
the mile; and fur 22 miles rising from the Paciuc at a gradient of 
95 to the mile, but that these gradients, Culouel Siauion siates, 
admit of being very much improved. His Majesty stated bis sutis- 
faction at the route being thoroughly internatioual — kuylish, french 
and American, He inquired ag to the estimated cost. It was 
stated that the directors had received a tenuer for tue coustruction 
of the line fur £2,5v0,0uU, and tuat it could be made ior that amount, 
seeing that for avout 40 miles on the Adlantic side the river Humaya 
was navigable. In conclusion, the Emperor assured the depuiauon 
that the enterprise should have his best protection. Having pre- 
sented to his Majesty copies of the maps, plaus, reports, and other 
documents, the deputation withdrew. 
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Mr. Ro.un Gera, of Buffalo, U.S., who has recently proposed | friction and cohesion being so numerous and great there is left no 
to build an ocean steamship three-quarters of a mile long, has | other limitation on length aside from the amount of business, but 
recently patented his plans in this country. His specification is as | simply that of convenience of management of the vessel, especially 





follows :— in channels and harbours. Whenever this limitation will permit, 
the length of the middle section should be so extended that if a 
right line be drawn longitudinally through the middle of the vessel, 
commencing at the water line at the bow and terminating at the 
water line at the stern when the vessel is loaded, and another line be 
drawn transversely along the water surface from the water line on 
one side to the water line on the other side, at the middle of the 


This invention of ‘Improvements in the Construction of Ships 
or Vessels,” relates to a novel mode of constructing and arranging 
the parts of a navigable vessel, by which a vessel of extreme length 
compared with its breadth of beam and draught may be economically 
built, and possess great steadiness or stability, safety, capacity, and 
—, and be capable of being propelled at a very high degree of | 
velocity. 

The principal features of a vessel constructed according to the | 
present invention are, making the cutwater and stern part of the 
vessel exceedingly sharp; in other words, the track of the vessel 
through the water is opened by surfaces inclined exceedingly near 
to the line of movement, and the water is permitted to close in after 
the vessel along surfaces inclined exceedingly near to the line of 
movement, 

Another feature consists in combining very great length with 
comparatively narrow breadth of beam and light draught of water. 
The exterior parts of the vessel which move through the atmosphere, 
including smoke-pipes, pilot-houses, and so forth, are also con- 
structed in a similar manner to that, already described as to the 


| middle section; and from every point in this last described line, right 





parts which move through the water—that is, they are of a len- 
ticular form, and present sharp edges fore and aft. 

Another feature consists in adapting a V-shaped fin-like projection 
along the sides of the vessel below the water-line, in order to 
augment the floating power of the vessel and increase its steadiness. 

Another feature is the adaptation and uve of the extreme after- 
part of the vessel for the purposes of a rudder, and, lastly, joining 
the metallic plates, knees, ribs, and other parts used in the con- 
struction of the vessel, so that they shall hook or lock together, and 
be as strong at the fastenings as at any other part thereof, and at 
the same time present a smooth and even exterior surface. 

Fig. 1 is a side elevation of a vessel constructed according to the 
above-mentioned improvements; Fig 2 is a bottom plan of the 
same; Fig. 3 isa section of a portion of the bow; Fig. 4is a section 
of a portion of the stern, showing how its extreme after-part is 
adapted to the purposes of a rudder; Fig. 5 is a cross section of 
the vessel taken amidships, and drawn upon an enlarged scale; 
Figs. 6, 7, and 8, are sections of the metallic plate: used in the con- 
struction of the vessel, and showing the manner cf connecting and | 
fastening the same together; Figs. 6 and 7 each show a plan or 
form of iron knee, and the manner of fastening the plates and knees 
together; Fig. 9 is a section of the two walls of the vessel, showing 
the manner of connecting and bracing the same; Fig. 10 is a cross 
section of a smoke-pipe. | 

For the purpose of description the vessel may be divided into 
three sections, viz., the bow section, the stern section, and the middle 
section. From L to the line M, N, Fig. 1, is the bow section ; from 
the line O, P, to Q isthe stern section; between the lines M, N, and | 
O, P, is the middle section. By the term breadth of beam herein 
used is intended the breadth of the vessel below the water line, 
exclusive of the tin-like projection. 

The form of structure 1s thus determined, first, having reference to 
the contemplated use (as for river, lake, or ocean navigation), the 
suitable draught and the breadth of beam necessary for steadiness are 
determined. Second, with a like reference to use, and upon a careful 
calculation of the strength of material to be used in the construction, 
the greatest length is determined, which,with the draught and breadth 
of beam already fixed, and a nearly uniform taper to a point or edge 
may be given to the bow section consistently with the required 
strength, thereby securing the least practicable angle of inclination 
of its surfaces to the line of motion, which angle should not exceed | 
three and a half degrees for the parts below the water line Third, | 
the stern section should be made substantially of the same shape 
and dimensions as the bow section, a portion thereof being hinged | 


and used for the purposes of a rudder. Fourth, the middle other material being inserted, as represented at iand J (Figs. 3 and 4) 
section should be made with sides nearly or quite parallel to | andz,y(Fig. 5.) Each compartment formed in the double walls by the 
the line of motion, and as long as convenience will permit; great | cross walls is water-tight, and the interior of the vessel below the 
length not being considered a cause of weakness, but the opposite, | main deck should be divided into convenient water-tight,compart- 
and the resultant advantages of increased capacity in this part of | ments. K, K (Fig. 5) are inside walls which run lengthwise nearly 
the vessel, unattended by any resistance of the water except its | through the vessel, and» are made of metallic plates in a manner | process, ab initio, in his laboratory.— 


; and thus enable me to incline their surfaces much nearer to the line 


| connections as at other parts. The lines C? show a series of cor- 


lines be drawn to each end of the first described line, the average 
of all the angles made by these last lines with the first described line 
will not exceed two degrees. Angles are avoided and curved lines 
used where the sections join. 

A (Fig. 5) represents a V-shaped fin-like projection, being a part 
of the vessel on the side below the water line, and commencing with 
a point or edge in the bow and stern sections, and enlarging gra- 
dually until it attains its full size, which, in this case, is at a point 
near the middle of the length of the bow or stern section. It may 
continue of uniform size along the middle section of the vessel as 
represented in the illustrations, or it may diminish or altogether 
disappear as it approaches the middle section. The object of this 
device is mainly to stiffen and strengthen the bow and stern sections, 


of motion than could otherwise be done, and retain sufficient stiffness 
and strength. This device also increases the buoyancy and steadi- 
ness of the vessel, and it also furnishes surface condensers for the 
steam engines. B (Fig. 4) represents a joint which converts the 
after-part of the stern section into arudder. This joint occupies the 
whole thickness and height of the stern section where it occurs, and 
allows the rudder to turn freely to guide the vessel. In order to | 
preserve a smooth surface in contact with the water, a sheathing is | 





provided of spring-steel or other elastic material, which covers the 


joint, but is not tastened at the after-edge, so that the rudder in 


turning will slightly bend and raise the edge of such sheathing, and | 
still give the water a smooth passage over the joint. This device | 
is represented at z. The rudder B2 may be worked by any of | 
the approved methods. C, C, (Fig. 6) are metallic plates used in | 
the construction of the vessel. ‘They are made thicker at their | 
lapping ends than at the middle, so as to compensate for the waste of 
rivet-holes and notches, and ensure as much strength at their | 


responding notches made in each plate, so that when the plates are | 
brought together the notches may clutch and hold together and | 
relieve the strain upon the rivets. Fig. 8 shows another form of 
constructing the plates so that they will hook together as shown at 
4’, Fig. 7 represents another mode of effecting a junction of the 
plates by constructing the ends of the plates with notches which do 
not overlap each other, but the plates C and the iron knee D are | 
correspondingly notched so that the plates and knee clutch together, 
the knee operating to bind and hold the plates together. The rivets | 
or bolts E pass through the plates and knee, and thus the plates | 
and knee are combined and firmly held together. The rivets are | 
countersunk on the outside, so as to make the outside surface smooth. | 
D, D, (Figs. 6 and 7) represent two forms of knee, which may be 
used in the construction of the vessel, and to which the plates are 
connected, as above described. F (Figs. 6 and 7) is an edge view of | 
the metallic plates used in the construction of the double walls to 
bind the two sides thereof together; and F (Fig. 9) is an edge view 
of the wall; G, G, are bolts or rivets to fasten the plates to the 
knees. H, H, (Fig. 9) represent timbers and the manner of laying 
pe the same, for the purpose of bracing and supporting the main walls 
of the vessel. Double walls thus braced and supported are used in large | 
vessels for the entire hull, including the bottom and fin-like projections 
and the bow and stern sections up to the point where these become so 
thin or narrow in their wedge-like form as to admit of solid wood or 
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similar to that of the outside walls or sides of the vessel. The top 
of each outside wall X (Fig. 5) is a compact mass of iron, gradually 
diminishing in size towards each end of the vessel. The corre- 
sponding portions of the walls at the bottom and the outside ed, 
of the fins are filled with solid wood, as represented at z,y. The 
deck floors R are made of metallic plates joined together, as before 
described, and supported by pillars T, T. A knee is formed on the 
end of the plates, where they are connected with the walls, as shown 
at S. U are hollow iron beams, filled with wood for supporting the 
upper deck ; R%, overhanging decks which project from the sides of 
the vessel an equal distance, in this instance with the fin-like pro- 
jection A inthe water. Inthe space between these parts the propeller or 
paddle-wheels work, any number of which, with the engines necessary 
to obtain the requisite power and speed, may be used. The dotted lines 
y, z, (Fig. 9) represent bolts; 1° (Fig. 5) are braces. In Fig. 1, N 
is the wheel-Louse; V, the pilot-house ; W, the chimney or smoke- 
pipe. The form of this latter is shown by a cross section thereof 
(Fig. 10,) and the same figure may be taken to represent the pilot- 
house, which is of like shape in its cross section, but of larger size. 
The sides and top of the vessel should be as high in the middle parts 
as steadiness will permit, sloping inwards and downwards along the 
narrow extremities so as to present to the atmosphere surfaces 
slightly oblique to the line of motion. All parts of the vessel above 
the water, and exposed to the resistance of the atmosphere, should 
be made to conform as near as may be to the general principle of 
construction herein set forth. The whole exterior surface of the 
vessel should be made even and smooth, particularly those which 
move in the water. 

The illustrations show a vessel with the water-surface of the bow 
and stern sections tapered partly from the bottom and partly from 
the sides. In practice, this may be done altogether from the sides 
or bottom, or in other proportions from both. 


Gas LEAKAGE AND ITs Errects oN THE THamMEs.—An able 
report, recently made by Mr. Spencer, the analytical chemist, and 
the acknowledged discoverer of electrotype, has a peculiar bearing 
upon the question of the purification of the Thames, and its summer 
stench, and is likely, we should think, to excite attention and discus- 
sion on this ground, much more than on the subject which the 
report was directly intended Sto elucidate. Special attention has 
frequently been drawn in the Builder to the black mud of the 


| Thames. Now this mud, Mr. Spencer maintains, {after investiga- 


tions for several years past, is not only the legitimate offspring 0 
the stinking black earth of the London street subsoil, but also the 
special source of the summer stench of the river in the metropolitan 
bounds. That stench, Mr. Spencer says, he has experimentally 
extracted from the black mud by means of artificial summer heat, 
and analysed into that abominable compound sulphuret of carbon, 


| essentially, though combined with other less obnoxious ingredients. 


It lies, hidden, as it were, in the mud, at all temperatures 
below a certain pretty strong summer heat, but at that 
heat it escapes from the black oxide of iron to which it 1s 
attached ; and it is thus and then, Mr. Spencer one 
that it contaminates the atmosphere along the course of t 


| river. The origin of this stinking black mud, as we have hinted, 


Mr. Spencer traces, not to the sewage of London, but to the po 
dant percolations of the black earth of the street subsoil into 


| sewers, and this black earth he traces back without difficulty to its 


well-known source in gas leakaga. But however feasible the a 
of Mr. Spencer's interesting and important investigations my 
appear, there is one apparent objection to the idea that it 1s 

black mud alone whence the summer stench issues, which Me on 
here reiterate. If it were so, why is it that the stench subsi ve 
the black mud becomes exposed to the sun at low water, We 

creases as this mud becomes covered by the rising tide ‘hike Mr. 
not mean to say that an ingenious and skilful gga — 4 
Spencer may not be able easily to explain away hie fin a} result 


jection; but, at all events, it requires explanation ere 


i ten 
can be fully admitted, even although he has extracted the § 
(or at least the abominable sulphuretted carbon) from this very mas 
by an artificial summer's heat, and has even simulated 
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TO CORRESPONDENTS. 


*,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such lettersas we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 





PROJECTILES. 

(To the Editor of The Engineer.) 
$1r,—The account given in the Times of the experiments for testing the 
penetrating powers of Mr. Whitworth’s projectiles against the resistance 
offered by the thick iron sides of the floating battery, Trusty, and which 
appears in Galignani’s Messenger of this day, show such extraordinary 
results to have been produced by the hexagonal flat-fronted shot, that I 
am now more fully convinced of its great value. 

I proved it in 1852 by a series of careful experiments, which clearly 
demonstrated this punch-shot to be the only missile which would perforate 
steel-plated ships. It is described in my patent of that date, and but for 
the absorbing interest taken at that time in incendiary shells, its merits 
would have been brought more prominently into notice. 

Paris, Hétel du Louvre, May 30th, 1860. 


MEETING NEXT WEEK. 
CiviL AND MECHANICAL ENGINEERS’ SociETY.—Poultry Chapel Schoolroom, 
Chapel-place, Poultry, Thursday, June 7th, at half-past 7 p.m., ‘‘On Screw 
Propulsion,” by Mr. J. J. Platts. 
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THE DEFENCE OF LONDON. 


GREAT as would be our misfortune were a hostile army ever 
to secure a footing on our shores, the temporary occupation 
of a portion of our coast by an enemy sear be a trivial 
evil when compared with that of the entrance of a foreign 
army into London. This is so undeniable a fact that all 
acknowledge it; yet, somehow or other, coast defences 
absorb all the attention of the Government, and the greater 
part of the consideration even of the merchants of London 
themselves. This would be all very well were our coast in- 
vulnerable, or if we could hope to make it so; but as noone 
supposes this to be the case, it certainly seems strange that 
an effort is not made to give the metropolis some special 
means of defence—something more than a very scanty 
array of disciplined troops, and a few battalions of 
= to stand in the open field between the coast 
and it. 

Nor have we completed the case against ourselves when 
we have said that the metropolis is at present defenceless. 
On the contrary, we have not only failed to protect it, 
but have actually planted between it and the sea, and 
on the banks of our principal river, the greatest mili- 
tary arsenal—the largest stores of guns, shot, shell, 
and powder that ever existed anywhere on the face of 
the earth. At Woolwich we have concentrated weapons 
and ammunition enough to take a dozen Londons. 
Sir Howard Douglas has seen this, and pointed it out in 
his recent notable essay on the defence of England. ‘Two 
great objects would, he said, induce an enemy to advance 
in the direction of Woolwich, namely, to take and destroy 
the only arsenal we possess; and, with the abundant 
means which he would find in that undefended place to 
attack, bombard, and destroy the capital. He would be 
under no necessity of bringing with him any heavy 
artillery, projectiles, ammunition, or stores; he would 
there find a plentiful supply of everything needful for 
carrying on his operations. The position and security of 
an arsenal are the cardinal points on which the defence of 
a country can be organised; and yet our only arsenal, in- 
stead of being behind the asi, is in front of it—in an 
advanced, exposed, and defenceless position. Whenever 
the defence of London is undertaken, therefore, the defence 
of Woolwich—while Woolwich remains what it is—must 
be considered a most essential, nay, even a preliminary, sub- 
ject of anxiety and care. 

With these facts before us, we turn to a scheme of no 
small pretension which occupies the place of honour in the 
new number of that popular monthly—the “ Cornhill 
Magazine.” This scheme is brought forward in an article 
entitled, “ London the Stronghold of England,” the ground 
of it being the belief, which the author most warmly and 
reasonably entertains, that if ever an invasion of England 
is attempted, the point aimed at by the invader will be 
the capture of London. He therefore proposes to defend the 
capital in the following manner ;—In the first place he 
would build half-a-dozen tolerably large forts, to form the 
salient points of defence—one on Shooter’s-hill, one on 
Norwood-hill to the south of the Crystal Palace, one at or 
near Wimbledon, a fourth somewhere near Harrow, a fifth 
at Mill-hill, and the last within good range of Enfield 
Lock. These should be permanent works, secure against a 
coup de main—in fact, such as would compel an enemy to 
sit down before them for a siege of greater or less dura- 
tion. They should all be armed with heavy long-range 
guns,and should contain surplus stores of both guns and 
ammunition for the armament of certain supplementary 
works. These latter works should be situated between the 
permanent forts, and should be earthen defences, of an 
extent and form each adapted to its particular case. These 
secondary earthworks would either be armed at once, upon 
the completion of the enceinte,or they might be poe 
with guns and ammunition from the main permanent 
Works when occasion might require. ‘“ These two sets of 
works having been completed, it would then merely remain,” 





says the author, “to have the spaces of ground between 
the several forts carefully considered, with a view to their 
occupation by a series of smaller works. . . . . . We 
should then have London surrounded by a series of strong 
points of resistance, consisting of chains of detached works, 
with large intervals between them, through which our 
regular and irregular troops might advance and retire, and 
act with a perfect certainty of success.” 


In examining this scheme, then, as we should in examin- 
ing any other for the defence of London, we have first to 
ask,—How does it provide, and does it provide sufficiently, 
for the security of Woolwich? The author is not insensible 
to the importance of this question, because he says:— 
“The security of our great arsenal of Woolwich demands 
(independently of any plea of metropolitan defence) that 
this important position should be occupied by a work of 
considerable strength;” but he seems to think that a 
single fortress on Shooter’s-hill, with minor earth works as 

reviously sketched out, would provide not only for this, 
but also for effectually barring the Thames from any 
gun-boat attack, as well as for supplying one of the 
angles of the great polygon of positions proposed for the 
defence of the metropolis. In this we certainly cannot 
agree withhim. Assume that the guns of the Shooter’s- 
hill fortress are of the longest range yet known—grant 
that these guns are worked by the best of artillerymen— 
admit that this position is provided with the best possible 
means of resisting a siege—and still we cannot consider 
Woolwich safe. ‘To say the very least, a fort on Shooter’s- 
hill most certainly could not prevent an enemy, approaching 
from*the east, from shelling the arsenal, and converting jits 
vast stores and buildings into ruins. Shooter’s-hill is cer- 
tainly a most desirable position for such a fort, and a strong 
work at that point would undoubtedly be of immense value 
as a means of defence for both the arsenal and the 
capital; but Woolwich should be covered, in our judgment, 
to the east also by a second fortress, placed probably on 
the high grounds leioee Plumstead and Erith; or still 
further to the east than Erith ; with less than this we do 
not think it could be held secure, 


Sir Howard Douglas goes the length of saying that the 
bare idea of fortifying Woolwich is too extravagant to be 
admitted; and another high authority in military engi- 
neering has said that the works which would be requisite 
to cover the arsenal and dockyard, should occupy several 
remote and extensive heights, which command it, and ex- 
tend to both sides of the Thames, in order that the stores 
and machinery may be beyond the range of the rifle artil- 
lery of the present day; and the money which would be 
expended in constructing and arming the works would be 
much better applied in other ways for the national defence. 
Indeed, the experience of centuries past has shown that it 
is very easy for a nation to cripple itself instead of 
strengthening itself by increasing the number of its for- 
tresses, because fortresses tend to withhold men from the 
field, and yet are comparatively useless without an army 
in the field. It may be replied to these considerations, 
however, that a chain of strong positions round London, 
even although our troops were locked up in manning them, 
would nevertheless hold the enemy in check, and so afford 
us time to concentrate and put forth our strength against 
him; and an opportunity of doing this is all we should 
really need, ith the strength and fury of all England 
brought against him, what invader could hope to hold his 
ground? ‘Then, again, the volunteer system has put into 
our hands the power of manning both Woolwich fortresses 
and a chain of metropolitan fortresses, without the with- 
drawal of a single battalion from the field. It is in this 
fact that we find great encouragement to urge the fortifi- 
cation of these places upon the authorities. With regular 
troops only at our command, we could not hope to give 
effect to the scheme. But with bands of cultivated and 
patriotic men trained to the use of arms in every quarter 
of the metropolis—all willing to labour for the well-being 
of the land—all eager to stand in field or fortress against 
whatsoever enemy may come to menace our hearths and 
homes—with thousands of men like these at the disposal 
of the State, we say, we may well ask why London should 
not be made safe even now that steam has bridged the 
channel, and though the armies of the modern empire were 
preparing to march across it? 


Assuming that, with the addition we have pointed out, 
the plan before us would suffice for the defence of Woolwich, 
it remains for us to say that we think the remainder of the 
author’s plan is complete enough. This is a point upon 
which different views may fairly be entertained, of course, 
and it would not become as to affect to speak upon it 
authoritatively. Suffice it to say that, with a strong 
fortress (reducible only by siege) at the several positions 
before indicated, and with links of earth batteries connect- 
ing the whole together, the “ heart of England” might, in 
our judgment, be securely preserved from the thrust of any 
and every foe. 


INDIAN RAILWAYS, 


THE tardiness with which railways were initiated, and are 
now in course of slow progression, in our Indian possessions 
is characteristic of what may be called the radical-conser- 
vatism of the English. We won’t move on, yet we won't 
stop; we turn on the steam, yet we apply the brakes. This 
antagonistic action arises from the agency of joint-stock 
companies, and our consciousness of power :—the indirect 
action of the former, and the deliberate self-reliance in- 
duced by the latter—against the sanguine and impulsive 
action of smailer bodies of men, with more limited and 
perhaps more clearly defined interests than belong to the 
greater mass. In the question of railways and their ex- 
tension in India, it is probably the easiest part of the duties 
of promoters to prove the preambles of their bills, con- 
cerning which ample experience has been had at home. 
For traffic has invariably arisen and increased beyond the 
expectations of promoters ; and it may be added that, with 
@ judicious distribution of lines, economical expenditure, 
= good management, railways may be made to pay any- 
wihere. 

Hindostan comprises an area of 1,200,000 miles, and the 





ulation averages 180 persons uare mile in the 

couaideney of Bengal, $06 peusene om ‘ae mile in the 

orth-Western provinces, 157 persons in the Punjaub and 
Scinde, 140 in the Bombay presidency, 175 in the Madras 
presidency. Thus, the population in the British possessions 
varies from 140 to 300 per square mile ; and, in passing, 
we may remark, as a contrast, the inferior number of the 
population, which is only 80 persons = uare mile, in 
the native and other possessions not ritish, whilst the 
average under British protection is 196 persons per mile. 
These numbers appear very important when com 
with the densest population of England. The population 
of the county of Middlesex and fourteen neighbourin 
counties, in 1851, was 408 persons per square mile, or, 
the metropolitan county be excluded, it amounts to 230 
persons per mile. It would, therefore, appear that the 
average population of British India is six-sevenths of that 
of our average English counties, which is nearly the same 
as the average of Great Britain and Ireland, namely, 224 
persons per mile. ‘The population of all Europe averages 
only 70 persons per mile; and that of France, the most 
densely inhabited continental state, is 174 persons per mile, 
—less than that of British India. 

It must, therefore, we believe, be admitted that the 
claims of India to an extended and ramified system of 
railway conveyance are most urgent, and that, far from 
putting a restraint upon railway enterprise, the soundest 
policy is to encourage and accelerate its advancement to 
the utmost of our national ability. Whereas it appears, in 
the case of one railway, the Great Indian Peninsula, which 
is not yet completed, that, according to Mr. Berkley, the 
company was in a position to commence operations 10 
years since; whilst the time actually consumed in the con- 
struction of different portions of the line has been as short 
as 1} years, and never longer than 4 years. The time has 
been lost by slowness in deciding on projects—a defect 
which is to be attributed solely to the working of the 
guarantee system—that is to say, the system of guarantee 
offered by the Government of Tadia to the railway com- 
_— that they shall have a return for their capital. 

ere, the arrangements under which Indian railways are 
being established may be briefly explained to consist in, 
first, a Government guarantee as the means of raising the 
capital; second, the agency of incorporated companies to 
design, execute, and manage them; third, Government 
supervision to define the projects, and control the action 
and the expenditure. The terms of the contract between 
the companies and the Government are these :—first, the 
Government guarantee for 99 years a dividend of 4} to 5 
per cent, on the estimated cost of the railway. Second, 
they supply, free of cost, all the land requisite for the line 
mm stations. Third, they have a power of approval or disap- 
proval of all lines laid out, and of their estimated cost, and 
generally control the affairs of the company. Fourth, 
they appoint a director, who, with one or two exceptions, 
has a veto on the proceedings ; the cash is paid into the 
Government Treasury ; accounts are kept as directed, and 
are always accessible. Fifth, they regulate the calls, time- 
tables, &c., and stipulate for mails to be carried free ; 
officers, soldiers, and Government stores being conveyed on 
advantageous terms. Sixth, when lines pay more than the 
guaranteed dividend, one-half the surplus is to be retained 
until the arrears of interest paid by Government have 
been repaid, and terms are made for the purchase of lines, 
rolling stock, &c., under certain conditions, previous 
to the termination of the period of 99 years, when, if 
the railway company has given no notice for the sale 
thereof as arranged, the property would pass into the 
hands of Government. 

The maltifarious authorities contingent upon this system 
who have to be satisfied consist of widely scattered tribu- 
nals, and incur a vast amount of official labour. There is, 
first, the local committee of directors, or managing agent, 
then the local Government, the London board of directors, 
the supreme Government, the Honourable Court of Directors 
at the India House, and the Board of Control, six authori- 
ties in all, practically independent of each other. Diversity 
of opinion is more frequent than unanimity ; tedious and 
dilatory correspondence arises, and the more urgent and 
important the subject, the greater is the delay. Neverthe- 
less, it has been satisfactorily shown ;by Colenel Kennedy 
that under no probabie circumstances can shareholders be in 
otherwise than a favourable position, although between the 
best and worst position they can occupy there is a large 
margin admitting of fluctuation. There is now, however, 
less delay in the conduct of transactions between the 
various authorities, because no doubt they have got better 
into harness, and there is less antagonism, and more co- 
operation between the railway companies and the super- 
visors. 

The system of railways in India was initiated in 1845, 
when the East Indian and the Great Indian Peninsula 
Companies were respectively projected; there are now 
eight companies in existence, employed to open 4,917 
miles of communication, exclusive of the joint navigation 
of the Indus—a further distance of 570 miles. 


SCIENCE AND WAR. 

WHETHER for good or ill, we are certainly become more 
military. The bustle of warlike preparation is found in 
every direction. It has become a reproach even to small 
provincial towns to possess no volunteer corps. In every 
place pretending to importance at all, drill and rifle practice 
are the passion of all the fast men, at any rate, and of a 
good many who are at different degrees removed from the 
ranks of the fast, including even the most impressible or 
most patriotic of the working men. It is the Government'’s 
own fault if the volunteer movement does not assume pro- 
portions and characteristics at least preventive of all in- 
vasion panic, or important as a military auxiliary in case 
that very remote contingency should ever actually be 
realised. 

Beyond, and in addition to all this, the mechanical and 
manufacturing skill of our people are now intensely 
centered on the improvement of all military appliances. 
We are daily startled by some new proposition designed to 
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set aside lumbering usages sanctified only by time and 
precedent, or by suggestions that are made to look 
exceedingly plausible, although in the teeth of 
all antecedents. Such propositions are no longer of 
the Dundonald or Warner cast, but assume the most 
practical and business-like forms, and are offered 
to the test of official experiment. We have long been 
familiar with breech-loaders, with rifled and repeating 
arms, and are now challenged to experiments that are to 
prove Brown Bess, under skilful management, equal to 
any other arm in rag and accuracy. Our erratic 
rockets are proposed to be superseded by ougugens the 
superior rauge and correct aim of other rifles for throwing 
liquid fire shells, that shall inevitably set in a blaze all 
that is combustible within the radius of their aim. At in- 
finite pains and large expense we have revived the original 
methods of cannon manufacture, redeemed from all their 
objectionableness by the superior mechanical appliances 
ard skill of the present day; but no sooner is this accom- 
plished than we are astonished by plans proposing to 
render our old ordnance equal to the new in power and 
endurance, and at infinitely less cost. Instead of pigeon 
shooting at fifty yards, we are turning to cannon shooting 
at five miles, and larger stakes are put down for the new 
match than perhaps ever sharpened the wits of the fancy. 
It is gravely asserted that, whilst we already have ex- 
tended the range of our guns beyond the ordinary stretch 
of human vision, and can only point them or witness their 
effects by means of the telescope; whilst we can at 
present decimate an army before the opposing soldiers 
can see each other; that new triumphs have really been 
achieved, and an extent of range proved practicable that 
only the wildest legends heretofore have suggested. 
Almost whilst our ink is wet we receive reports of the mar- 
vellous penetrative power of the shot from the Whitworth 

n, which goes crashing through the 44-inch plates of the 

rusty, shattering its massive oak planking and making a 
battered wreck of what had hitherto been impervious to 
any shot, even those of the Armstrong gun, which had 
only the power of making small and harmless dints on the 
plates of the floating battery. The problem seems settled 
that no floating resistance human ingenuity can devise, or 
mechanical skill can execute, can stand against the pene- 
trative power of the Whitworth gun, at any rate at short 
ranges. We are really losing ourselves in a maze of in- 
ventions, and startling innovations, from which it will be 
welcome to rescue ourselves by ascertaining what progress 
has in reality been made in the military arrangements of 
the country. This we are enabled to do through a semi- 
official medium that opens the door of our national arsenal 
upon an aggregate grouping of its most recent changes and 
adoptions. The director of the chemical establishment of 
the war department, Mr. Abel, has just been lecturing to 
the members of the Royal Institution “On _ recent 
mage) of Science in reference to the Efficiency and 

elfare of Military Forces,” and we shall present our 
readers with a summarised view of his statements. 

The most important change in military equipment is 
involved in the alterations which have radually been 
effected in the nature of the material and the principles of 
construction of cannon, ‘Till a recent date guns were either 
cast of iron or of gun-metal, an alloy of copper and tin, the 
latter being by far the more ancient method. Originally 

uns were made of wrought-iron, but as early as about 

370 bronze guns were cast in France and Germany, An 
inspection of the early iron guns which are yet in exis- 
tence, as the Mons Meg of Scotland, or the great gun of 
Ghent, shows that the principle of their construction is pre- 
cisely that recently so successfully applied to the produc- 
tion of wrought-iron rifled guns in this country. Those 
old compound guns made up of longitudinal bars over 
which iron hoops were shrunk were necessarily imperfect, 
owing to the then imperfect condition of the metallurgic 
arts, and it is no wonder they were superseded by guns 
cast in one piece. ‘The great cost of the new bronze guns 
was a gain as compared with the enormous labour spent on 
the old wrought guns. 

Cast-iron was applied to the production of shot and shell 
about the end of the fourteenth century, but it was not till 
about 1660 that guns were made of this material. Its use 
was gradually extended, but in no country has it ever 
superseded bronze or gun-metal, especially for the construc- 
tion of light field-pieces. The softness of this material is, 
however, a great drawback onits value, especially rendering 
it unfit for rapid firing. Numerous experiments have been 
made with a view to finding an alloy of equal tenacity and 
of superior hardness. Alloys of copper and aluminium 
have been proposed, and compounds ot silicon and copper, 
and of phosphorus and copper, but the great cost of alumi- 
nium at present, with its liability to attack from the 
corrosive influences of powder, and the difficulty of pro- 
ducing large quantities of the other two compounds of 
a uniform pA have prevented hitherto any practical 
employment of these materials in gun casting. 

Malleable iron guns have, however, been so successfull 
made recently as to render it doubtful whether they will 
not supersede all others. For many years past attempts 
have been made to produce iron forgings of size sufficient 
for conversion into cannon. The imperfection of cast-iron 

uns was a strong incentive to efforts in this direction. 

he late war demonstrated the unfitness of cast-iron for 
the largest guns, and also the defects of the mode of 
casting employed. The United States Government has 
made an important series of experiments in relation to cast- 
iron ordnance, which experiments have been continued in 
this country, and promise to yield important results. But 
the immediate need of more uniformly durable guns, to 
which the principle of rifling could be applied, afforded an 
additional incentive for the production of wrought-iron 
guns of large calibre. 

‘The attempts of Nasmyth and others to produce a large 
wrought-iron gun failed, through the difficulty of securing 

rfect welds through a large forging, and through the 

t that the repeated high heats to which a forging is ne- 
cessarily subjected destroys the fibre, and consequently the 
tenacity of the iron. A large forged gun was produced at 


the Mersey Company’s works, which has successfully with- 





stood some severe trials, though even this gun is not a sound 
forging throughout. 

Simultaneously with the later attempts to construct 
cannon of large masses of malleable iron, Captain Blakeley, 
Mr. Mallett, and others, who had seriously examined the 
subject of the construction of large cannon, and had applied 
mathematical reasoning to aid in its solution, arrived at the 
conclusion, that the true system of construction was the 
combination of several parts, in such a manner as to 
render the metal available in resisting, by its tenacity and 
elasticity, the strain exerted upon the gun in firing. The 
plan adopted consisted in shrinking over cylinders or rings 
other rings, so that the outer ones were in a state of ten- 
sion, and the inner compressed. Other rings were again 
shrunk over the outer ones according to the size of the 
guns, and the position of the greatest strain. _Captain 
Blakeley constructed a gun on this principle, which exhi- 
bited very great endurance, and Mr. Mallett constructed two 
enormous mortars, which, in spite of a partial failure in 
trial, fully proved the correctness of the principle of con- 
struction. 

Sir William Armstrong has adapted these methods to the 
production of light and yet durable rifled guns, that are 
rapidly superseding the old field guns. These guns con- 


| sist of rings partially welded together, so as to produce a 


barrel of the required length, and of rings shrunk on this 
barrel, so as to give the needed strength. The barrel rings 
are two or three feet in length, and are formed of long 
bars twisted into a spiral, and welded under the steam 
hammer. These rings are united by welding under pressure 
to form the barrel. In the larger guns a second set of 
ringsisshrunk upon the first, through the entire length of the 
barrel, but in the smaller ones this is done only around the 
breech. The fibre of these outer breech-rings is arranged 
longitudinally, and the steel breech-serew fits through them, 
and being idion, allows the charge to be introduced into 
the gun. : 

This gun accurately formed of so many pieces, with its 
thirty or forty grooves, its neat lever arrangement for work- 
ing the breech screw, its admirable sights, and all the appli- 
ancesthat make it a perfect weapon, is undoubtedly expensive. 
But by skilful appliances in its manufacture, and by 
beautiful mechanical arrangements for the production of 
each part, the original cost is already much reduced; and 
the Armstrong gun superseding the 12-pounder bronze 
gun, is only about half the cost. The best description of 
malleable iron, worth £19 per ton, and capable of bearing 
a strain of 74,000 on the square inch, is used in the manu- 
facture of this new weapon. A 12-pounder Armstrong 
gun, weighing 8 cwt., now costs about £93. Gun-metal 
is worth about £125 per ton, and a 12-pounder gun of this 
material weighs 19 cwt., and costs £175 10s. When no 
longer serviceable, the latter gun can be recast, i: is true ; 
but, on the other hand, it will fire only about 1,000 rounds 
before it becomes unserviceable, whilst from 5,000 to 6,000 
rounds have been fired from an Armstrong gun without 
vital injury, and the limits of its endurance are unknown. 

Cast-steel guns have been produced in England, France, 
and Germany, that have exhibited amazing powers of en- 
durance ; and rifled field-guns of this construction are now 
being produced in Prussia. A somewhat similar cast ma- 
terial, called homogeneous iron, has been used by Mr. 
Whitworth for the barrels of his rifle small-arms, and for 
the manufacture of his beautiful rifle cannon. The smaller 
cannon are cast in one piece, and forged to the requisite 
shape. The heavy guns, however, consist of cylinders of 
homogeneous iron upon which hoops of fibrous iron are 
forced by hydraulic pressure, the breech portion receiving 
hoops of puddled steel. These guns are simple in construc- 
tion, but at present costly. The invention of Mr. Bessemer 
may aid the production of arms of this kind. 

The improved fire-arms require improved powder, and 
after a careful examination of the powder in use, the manu- 
facture has been modified with a view to render its action 
more uniform, and to regulate its explosion with regard to 
the double work it now has to perform in most rifled arms, 
the propulsion of the projectile, and its expansion into the 
rifle grooves. 

The many serious inconveniences attending the explosion 
of mines in the field by voltaic batteries have led to the use 
of the arrangements contrived by Ruhmkorff and others 
for the production of powerful electro-magnetic currents. 
The ee of the induction coil machine led to a very 
great redaction in the size of the battery required even for 
extensive operations. The liability of the induction appa- 
ratus to injury led to attempts to supersede it; and Pro- 
fessor Wheatstone and Mr. Abel carried on numerous expe- 
riments with a view to improvement in this direction. 
Eventually, a fuse arrangement was contrived, and a com- 
position prepared, by Mr. Abel, on the employment of 
which the ignition of several mines could be effected with 
certainty by means of one of the small magnetic arrange- 
ments employed by Mr. Wheatstone in his portable tele- 
graphs ; and an ingenious combination of several such mag- 
nets, arranged in a form very portable, and readily worked by 
any soldier, can be applied with equal certainty to the dis- 
charge of a considerable number of mines. The great ele- 
ment of success in the fuse composition employed is to be 
found in the circumstauce that it combines a high degree 
of sensitiveness with considerable conducting power. ‘The 
substitution of the magnet for the voltaic and other 
arrangements hitherto used will greatly facilitate mining 
operations ; the soldier requires but little instruction in its 
use; with ordinary care it is not liable to derangement ; 
it is very transportable, and ready for application at the 
shortest notice. 

Vulcauised india-rubber bags have been substituted for 
the wooden and metal receptacles hitherto used for the 
charges of powder in submarine operations. India-rubber 
is also used as a waterproof lining for powder barrels, as a 
waterproof case for cartridges, as a convenient holder and 
waterproof covering for percussion-caps; it is used as 
springs and buffers for gun carriages, and on the beds of 
heavy mortars. Ambulance wagons have india-rubber 
springs, and the camp life of the soldier has its comfort 
much increased by the general supply of waterproof clothing 
and covers. 





The protection of camp erections from fire has also re- 


ceived attention with successful results. A cheap and 
ready mode of applying a coating of insoluble silicate of 
lime and soda to the surface of camp-sheets, whereby ve 
important protection against fire is attained, received appli- 
cation a few years ago. Recently Mr. Abel has devised a 
method of impregnating tent-cloth with silicates to such an 
extent as to prevent fire from spreading when applied to 
any portion of it, and in such a form as to enable them to 
resist the solvent effects of dfenching rain. 

By the production of very porous artificial stone portable 
filters are now constructed, enabling the soldier to partake 
of water otherwise unfit for use. A yet more efficient 
filter is now constructed of prepared carbon in a porous 
state. 

Dr. Normanby’s apparatus for the preparation of whole- 
some water from sea or other water unfit for use has been 
found of great service in camps, as well as on board ship. 

Captain Grant has invented the most efficient cooking 
apparatus for barracks and for active service. By his range 
and oven the cost of cooking for large numbers has been 
reduced to a halfpenny per man per week. An arrange- 
ment has been devised by Captain Grant, and used 
by troops with great success, for cooking in the 
field in long cylindrical boilers, which are so dis- 
posed over trenches dug for the purpose that, 
with a very small consumption of fuel, well-cooked food 
may be supplied from eight of them, in between two and 
three hours, sufficient for 800 men. These kettles are of 
such a form that they may also be made to serve the 
purpose of pontoons in the construction of bridges. 

These are examples of the way in which science has 
recently received application in connection with the mili- 
tary service; and thus far Mr. Abel. 

It is high time common sense obtained in the regu- 
lation of soldiers’ clothing. There have been some modi- 
fications, it is true, that have both improved the appearance 
and the comfort of the men, as the substitution’of the coatee 
for the shell-jacket. Still, however, it would be difficult, 
if not impossible, to find any man whose clothing was so 
absurd and totally unfit for his calling, or so thoroughly 
and foolishly expensive. The abominable leather stock, 
that has strangled many an unfortunate, and destroyed the 
comfort of all who have worn it, is still in use. And what 
a monstrosity it is to see men tricked out in the very colour 
that is the most objectionable in every way. Red is the 
most conspicuous, and makes the soldier the best mark 
possible for the shots of the enemy. It is the hottest and 
most uncomfortable colour for warm weather. It is 
certainly the most expensive and the most unserviceable, 
being the most easily soiled or stained. And yet, because 
it makes soldiers look showy and imposing, it is clung to 
in spite of its utter unfitness in every way. We can thus 
afford yet to trifle with the most expensive and costly 
servant of the State, and subordinate his real usefulness 
to motives of vulgar show and low display. The 
only motive that ought to obtain is that of utility. 
Soldiering ought to be no trifling game—no mere 
tricking out for a pageant — no mere barbaric addition 
to sovereign grandeur or national vanity. If worth any- 
thing it is for its real usefulness, and every motive ought to 
give way to this. It would be quite as sensible to dress the 
weavers in a cotton-mill or the bargemen on the Thames in 
red jackets, as it is to trick soldiers out thus. It is high 
time this child’s play were put an end to, and every effort 
made to render the soldier an efficient instrument, always 
ready to do his work. 

Strange revelations have been made of the unhealthiness 
of barrack life, and of the general bad sanitary condition of 
the military. Mr. Abel says nothing of improvements in 
this direction. They are very much needed, for there must 
be something radically wrong which makes soldiers, the 
pick of our hale workmen, at the most vigorous age of man- 
hood, fed and cared for out of an unlimited purse, the most 
unhealthy men, by many degrees, in the community. We 
hope something is being done in this direction, and that the 
next time we are favoured with a peep into the secrets of 
our war management, the fact will be made plain. 


Movine BuiwpisGs.—The Chicago Tribune gives the following 
account of the great “ building raising” which has lately been ac- 
complished in that city:—‘*For the past week the marvel and 
wonder of our citizens and visitors has been the spectacle of a solid 
front of first-class business blocks, comprising the entire block on 
the north side of Lake-street, between Clark and La Salle-streets, a 
length of 320 ft., being raised 4 ft. by the almost resistless lifting 
force of 6,000 screws. The block comprises thirteen first-class 
stores, and a large, double marble structure, the Marine Bank 
building. Its subdivisions are a five-storey marble front block of 
three stores; a second four-storey block of three stores, and a five- 
storey block of four stores, at the corner of Clark-street—they all 
presenting an unbroken front, in the heart of our city, and tilled 
with occupants. It presents some of the best retailed establishments 
in the city, and some of the heaviest stocks of drugs, dry goods, &. 
Its upper storeys are full of offices, and contain millinery rooms, 
printing establishments, binderies, &c. &c.; and yet so admirably 
has the work been conducted, the ceaseless, daily tide of pedestrians 
has not been impeded, but rather increased, from the novelty of the 
sight, and the merchants and others even speak of the improved 
trade; though they will welcome the completion of the work none 
the less. This absence of annoyance to the merchants and the public 
is due to the skill with which the contractors have hung the side- 
walk to the block itself, and carried up the same with the rise of 
the building. The block has been raised 4 ft. 8 in., the required 
height, in tive days, ending with Friday last, and the masons are 
now busy putting in the permanent supports. The entire work will 
occupy about four weeks. An estimate from a reliable source makes 
the entire weight thus raised to be about 35,000 tons. So careful 
has it been done that not a pane of glass has been broken nor & 
crack in masonry appeared. The internal order of the block has 
prevailed undisturbed. The contract was taken out jointly, and so 
carried out by the several firms of Brown and Hollingsworth, 
Pullman and Moore, and Ely and Smith, and for an aggregate price 
of 17,000 dols. That sum will be nearly doubled by the entire 
improvements contemplated on the block. The process of raising, 
as indicated above, is by the screw, at six thousand of which 3 in. 
in diameter, and of ‘three-eighths thread,’ six hundred workmen 
have been employed, each man in charge of from eight to ten screws. 
A complete system of signals was kept in operation, and by these 
the workmen passed, each through his series, giving each screw one 
quarter turn, then returning to repeat the same. Five days’ labour 
saw the immense weight rise through 4 ft. 8 in. to where it now 
stands on temporary supports, rapidly being replaced by permanent 
foundations.” 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 


691. Marc AN?.INE PRANOOIS MENNONS, Rue de |’Echiquier, Paris, “ An 
improved arrangement of apparatus fur working and controlling railway 
signal di-es.”"—A communication from Henri Petitpierre, Paris. —Peition 
recorde ( 15th March, 1860 

828. Ropert Lakin, Ardwick, Lancashire, and Joun WAIN, Manchester, 
“ Improvements in machines for spinning and doubling cotton and other 
fibrous substances.” — Petition recorded 30th March, 1860. aa 

1003. EDWARD PkyToN and WiLLiaM FotugrGitL Batuo, Birmingham, 
“Improvements in the manufacture of metallic bedsteads.”—/etition 
recorded 21st A -ril, 1860. : . 

1080. Hexry James Barr, Bomb-y, ‘‘ Improvements in working railway 
signals, and in apparatus employed therein.”—/’etition recorded 28th Apri, 


1360. 

1138, WaLTer Evans, Derby, “ Improvements in machinery for polishing 
yarns and threads.”-—/’etition recorded 8th May, 1860. 

1142. Henry Kemp, St. Mary-le-bone, London, ‘‘ Improvements in pre- 
serving wood, leather, iron, and other substances.” 

1144. ELLis BUTTERWORTH, Sp tland, near Rochdale, Lancashire, ‘ Im- 
provements in machinery for preparing and spinning cotton and other 
fibrous substances.” 

1146. James Rui, University-street, London, “ Improvements in electric 
telegraph conductors.” : 
1148. Joun Manvyn Fisukn, Taunton, Somersetshire, ‘‘ Improvements in 

chin-ney tops or cowls.” 

1/52. James Howarp, Bedford, ond Joun Lintey, Astwood, Buckingham- 
shire, ‘ An improved ecnstruction of horse hoe.”—etitious recorded 9th 
May, 1860. 

1153. WiLLiAM Epwakb Gener, Wellington-street, London, ‘* Improvements 
in breecii-ioading fire-arms.”— A communication from Joseph Humbertjean 
and Charles Matthey, bésangon, France. 

1155. Ricuakd Borman Loyman, Park-crescent, Stockwell, Surrey, “ Im- 
provements in applying steam cr other expansive prime movers by action 
and reaction for rotatory motion and propulsion, and in the machinery for 
the purpose.” 

1156. FREDERICK Epwarpbs, Great Marlborough-street, London, ** Improve- 





me..ts in chimney bars or plates.” 
1157. ALEXANDER WILSON, Ediuburgh, ‘‘ Improvements in the construction 





ay carriages, wagons, and trucks, which improvements are also 

app.icable to vehicles for common roads.”—Petitions recorded 10th May, 

13860. 

1158. GroRGK Prices, Wolverhampton, Staffordshire, ‘‘ Improvements in 
locks.” 

1159. FREDERICK BERNHARD DowRING, Ebury-street, Eaton-square, London, 
** Apparatus for goveruing and regulating the speed of marine engines.” 
1160. Joun Macintosh, North Bank, Regent’s-park, London, “ Improve- 

ments in artificial gums, and setting and stopping teeth.” 

1161. James Urriey and Josep Bray, Staley Bridge, Cheshire, ‘‘ Improve- 
ments in machinery or apparaius for spinning cotton, wool, silk, flax, and 
other fibrous materials.” 

1163. SamuEL River, Hoviley Bridge, near Hyde, Cheshire, “ Improvements 
in the process of ageing prinied woven fabrics.” 

1164. Jouwn Grantham, Nicholas-lane, Ws.t1aM Sinnock, Warkworth- 
terrace, and Lazakvs Simon MaGnus, Adelaide-place, London, “ Improve- 
ments in the manufacty re of wire rope, and in machinery for that purpose, 
with special application to the manufacture of telegraph cables.” 

1165. RicHARD ARCHIBALD BROOMAN, Fleet-strect, London, * Improvements 
in driving or propelling railway rolling stock.”—A communication from 
Edouard Gouin, Marseilles. 

1106. ANDREW Rozertson, Neilston, Renfrewshire, N.B., ‘* Improvements 
in preveniizg smoke.” 

1167. Tuomas Henaxy Morrewt, Leyland, and Henry CuARNLEY, Preston, 
Lancashire, ‘‘ An improved machine for making bricks and tiles and 
other articles from plastic materials.” 

1163. Tuomas WiLson, Birmingham, ‘‘Improvements in projectiles and 
cartridges for fire-arms and ordnance.” 

1169. WitLiam Epwakp Newton, Chancery-lane, London, ‘* Improvements 
in electric conductors for telegraphic purposes, and in the apparatus for 
and mode or means of transmitting signals between distant places.”—A 
communication from Benjamin t1. Wright, Rome, U.S. 

1170. Joseru Owen, Sheflield, Yorkshire, and Geor@s Verrcn, Birmingham, 
‘ lu-provements in the construction of the bottoms of bedsteads, mat- 
tresses, couches, sofas, s at , chairs, and other articles, for sitting or 
reclining upon, in order to render them more springy or elastic.” 

1171. Wititam CLARK, Chancery-line, London, ** Improvements in the 
manufacti.re of cyanides of barium and strontium.”—A communication from 
Messrs. Louis Joseph Frederic Margueritte, and Alfred Laloué! de Sour- 
deval, Paris, France 

1173. Tuomas NasmyTH, Rue de I'Etoile, Brussels, ‘* Improvements in taps 
and vaives.”- A communication from Charles Bacqueville, Lille, France. 
— Peiitwus recorded Lith May, i860, 

1175. WiLLIAM BasForD, Burslem, Staffordshire, ‘‘ Improvements in the 
mode of constructing brick walls, and in the mode of forming and orna- 
menting the mute:iuls to be used for the same.” 

1177. Wittiam Senior and WILLIAM Statrer, Wakefield, Yorkshire, ‘* Im- 
provements in purifying gas, and thereby obtaining a useful product.” 

11.9, Sibas C. SALISBURY, Essex-street, Strand, London, “ An improved 
coustraction of metallic fencing.”—A communication from M. A. Myers, 
New York, U.S.—/etitious securded 12th May, 1860, 

1181. Henky Lovis LiLiBy, Stand Lane, Lancashire, ‘* Improvements in 
machinery or appar» tus for scraping starch.” 

1183. WinLiAM Henny Muniz and Henry Kuve, Millbrook, Hants., ‘ Cer- 
tain hmprovements in marine steam-engines, part of which is applicable 
also to ships’ pumps.” 

lisé. WittiAM Evwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the construction of metallic baromcters.”—A communication from Felix 
Richard, Paris, 

1187. Epwarb 'TRYGARN JonEs, Ashburnham-grove, Greenwich, Kent, and 
HeNky Owen, Llantrisant Rectory, Nortu Wales, “ Improvements in 
roasting jacks.”— Petitions recorded, 14th May, 1860. 

















Inventions protected for Six Months by the Deposit of a Complete 
Specification. 

31224. Hezekiau Conant, Willimantic, Windham, Connecticut, 
Deposited and recorded Lith May, 1860. 

1232. ALFRED RocGeRs TuRNER, Malden, Middlesex, Massachusetts, U.S.— 
Deposited and recorded 19th May, i860. 

1241. CuakLES JOSEPH DE Meyer, Brussels.—Deposited and recorded 21st 
May, 1860, 


Patents on which the Stamp Duty of £50 has been Paid. 


1456. Evwin Travis, Oldham, and Joseru Louis CasaRTELLI, Manchester.— 
Dated 23rd May, 1857. 

1611. WintiaM kpwakp Newron, Chancery-lane, London.—A commun‘ca- 
tion.—Dateu 27th May, 1897. 

1477. Lovis Desint AuBERT, Paris.—Dated 25th May, 1857. 

150s. Epwakp Paiek Garirriils, High-street, Camberwell, Surrey.—Dated 
27th May, 1857. 

1526. KpUUAKD ALEXANDRE, Paris. —Dated 30th May, 1857. 

1ov2, WittiamM Jones, Kelvey Cottage, Swansea. Dated 3rd June, 1857. 

1643. Wittiam WiLkins, Leicester.—Daied lich June, 1857 

=. Gavin WaLKER and JaMEs CLACUAN, Glasgow, N.B.—Dated 15th 
uly, 1357. 

1498. Vine Nig BacQuEVILLE-PigTERS, Paris.—Dated 27th May, 1867. 

16.0. WiLLiaMm Have, Swan-waik, Chelsea, London. Dated 27th May, 1857. 

1525. Dk. HEKMANN BLEIBTREU, Alum Works, near Bonn on the Rhine, 
Prussia.— Dated 30th May, 1857. 


U.S.— 


Patents on which the Stamp Duty of £100 has been Paid. 

5, WILLIAM Epwakp Newton, Chancery-lane, London.—A communica- 

ou.— Dated 25th May, 1253. 

— WituiamM HasLerr Mitcuen, Brooklyn, New York, U.S.—Dated 25th 
May, 1555. 

1516. Cates Hitt, Cheddar, Somersetshire.—Dated 28th May, 1853. 

1456, Joun ELLiort and Joun Brows, Oak-lane, Limehouse, Middlesex.— 
Dated 15th June, 1803. 





Notices to Proceed. 

100. Marc ANTOINE Francois Mennons, Rue de |’Echiquier, Paris, ‘ An 
improved candle-wick.”—A communication from Leopoid Autran, Milan. 
105. JouN AmMBKosk CoFFEY, l’rovidence-row, Finsbury, Lond un, ‘ lm- 
}Tovements applicable to or connected with steam-engines and other motive 
Mmechauism, with the view to economise power.” — elitions recorded 14th 

January, 1860, 

lll. ALexanvkR MkADOWS RENDEL, Great George-street, Westminster, 
“* Iusprovements in the construction and arrangement of ships of war.”— 
Pudwn recorded 16h Janua y, ised. 

WittisaM Hugues, Manchester, ‘“‘ Improvements in metal ties or 
fastenings for packing bales of cotton, wool, or other fibrous sulstances, 
which improvements are also applicable to packing bales of manufactured 
govds.”—A communication frem Charles Hughes, New Orleans, America. 

116. SeMUKL Feannuxy, Rocndale, Lancashire, ‘ Improvements in jooms 
for weaving looped or pile fabrics, some parts of which improvements are 
applicable to other kinds of looms.” 

118. RicHARD ARCHIBALD BROOMAN, Fleetestreet, London, “ Improvements 





in extracting substances from cereal grains and some of their products, 
and the application of the substances extracted.”—A communication from 
Benjamin Paraf-Javal, Paris. — Petit/ons recorded 17th January, 1860. 

135. Nichotas Doran MAILLARD, York-street, Dublin, ‘ Improvements in 
the means for steering and indicating the cour e or direction and time of 
ships, and other navigable vessels, at sea, which improvements are also 
ap) licable to other purposes.” — Petition recorded 18th January, 1860, 

137. HARRISON BLAIR, Kearsley Works, Farnworth, Lancashire, “ Improve- 
ments in the production of carbonie acid gas.” 

139. Joserpu Nespuam, Piccadilly, Londou, “ Improvements in the appli- 
cation of the rise and fall of the waves to the propulsion of vessels.” 

140. Antuony Bowser, Liverpool, ‘ Improvements in shipbuilding.”— 
Petitions recorded 19th January, 1860. 

146. Joun Suaw, Manchester, ‘ Impr in the construction of 
ventilators for hot-houses, conservatories, and other such buildings.” 

151. Joun Forster Mgakiy, Baker-street, London, “‘ An improvement in 
envelopes.” — Petitions recorded Wth January, 1860, 

158. Octave Vivisr, Birmingham, ‘‘ Improvements in keyless watches.” 

159. BexJsamin JosepH SpsvpinG, Birkenhead, Cheshire, ‘* Improvements in 
apparatus for generating gas from oily and fatty substances, and in coolers 
and holders or gasometers.” 

162. ALEXANDER McDov@aLL, Manchester, ‘“ Improvements in the pre- 
paration of materials used for sizing, dressing, or finishing yarns or threads, 
and woven fabrics, applicable also to sizi. g paper.” —Petwwns recorded 21st 
January, 1860, 

165. Martin Rag, Manchester, “‘ Improvements in roughening or obscuring 
glass globes, tubes, or other vessels.” 

169. Robert FrepExick FInnay, Queen-strect, Edge-hill, Liverpool, “ A 
new method of reefing and furling the sails of ships and vessels from the 
decks thereof.” — Petitions recorded 23rd January, 1860, 

170. Joun AppLesy, Manchester, ‘‘ Improvements in arrangements for and 
in the manner of embossing or finishing the surfaces of woven fabrics to 
produce thereon certain appearances, designs, or patterns,” 

176. Epwarp Jostru Huoeuks, Manchester, “* Improvements in the manu- 
facture of certain colouring matters by the oxidation of salts of aniline and 
other salts of a similar nature.”—A communication from Paui Depoully 
Charles Lauth, Clichy, France. 

178. TimotHy Harkineton, Gracechureh-street, London, ‘‘ Improvements 
in steam-engines and boilers.”— Petitious recorded 24th January, 1860. 

187. Tuxopore RamspacugerR aod CuristorpHe Freosric Scumipt, ** Pre- 
paring wire-gauze to render it applicable to various purposes.” 

193. Horatio James Hueains, St. Vincent, West Indies, ‘‘ Improvements 
in filtering and decolorising cane juice solutions of sugar and other 
liquids, aud in the manufacture of sugar.”— Petitions recorded 25th January, 
1860. 

200. Joun IxeuaM and Ggorce Hincuuirrs, Bradford, Yorkshire, ‘ An in- 
strument or apparatus to facilitate and simplify calculations, and particu- 
larly adapted ‘or computing the weights of cotton warps, applicable also 
for woollen and worsted warps, and warps of other fibrous substances.” 

203. Jean Jacques MAuRER, Boulevart St. Martin, Paris, ‘‘ An improved 
propeller applicable to various purposes.” — Petitions recorded 26th January, 
13860. 





209. FREDERICK WALTON, Haughton Dale, Denton, near Manchester, ‘* Im- 
provements in the manufacture of varnish, and in treating oils; also in the 
application of products obtained therefrom.”—Peition recorded 27th 
January, 1860 

234. NaTHANIKL JoHN HOLMES, Hampstead, Middlesex, and Jamus Coxpon, 
Stoke-upon-Trent, Staffordshire, ** An improved method of purifying fluids 
or substances by electro-magnetism.” 

240. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in hot air engines."—A communication from Stephen Wilcox the younger, 
Westerley, Washington, U.S.—Petitions recorded 30th January, 1860. 

253. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘ Certain arrange- 
ments of machinery for forming slivers as they come from the carding- 
engine into threads, and for winding the threads on bobbins.”—A commu- 
cation from Louis Victor Lemaignen, Lisieux, France.—Petition recorded 
31st January, 1860. 

257. Withiam Hanrity, Bury, Lancashire, “ Certain improvements in 
steam engines.” —Petition recorded lst February, 1860, 

286. Ropert FixLpEN, jun., and THoMas FisLpEN, Walsden, Lancashire, 
‘* An improvement or improvements in machinery for cutting hides or 
skins into fillets, strips, or shreds, and also in the manufacture of pickers 
to be used in looms for weaving, and apparatus connected therewith.”— 
Petition recorded 3rd February, 1860. 

308. Joun Smiru, Birmingham, ‘‘ Improvements in the manufacture of 
handles or knobs for sticks, umbrellas and parasols, for swords, knives, 
forks, and other articles of cutlery, for pistol butts, and small arms, stocks, 
and for other similar articles.” 

309. Joun Smits, Birmingham, “ improvements in the manufacture of 
furniture for doors and drawers, bell-levers, curtain-band, cornice-pole, and 
lamp and chandelier enrich ts, and the ornamental parts of other 
similar articles.”— Pe’ itions recorded 4th February, 1860, 

321. Auguste Provu-GaiLLARD, Boulevart St. Martin, Paris, “‘ Improve- 
ments in vessels for containing solid or fluid matters of all sorts.” 

322. Paun CuarrrouLs, Boulevart St. Martin, Paris, “ lodine-inhaling 
means and apparatus for medical purposes.” 

326. WittIAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in the fittings of sun-shades or roller-blinds."—A communication from 
Valorous Drew, New York,—~ Petitions recorded 7th February, 1860, 

354. GEorae Wuits, Dowgate-hill, Cannon-street, London, “ A» improved 
machine for moulding candles.” —A communication from Messrs. J. 
Seeger and Co., Esslingen, Wurtemberg.—Petition recorded 9th February, 





1860. 

423. Georek Parsons, Martock, Somersetshire, “ Improvements in steam- 
engines.” — Petition recorded 16th February, 1860, 

478. Ropert Davison, London-strect, London, “* An improvement in boiling 
worts and other liquids.”— Petition recorded 22nd Feb: wary, 1860. 

514. Epwakp Tuomas Huetizs, Chancery-lane, London, ‘ Improvements 
in boring apparatus.”—A communication from George Kolb, Bayreuth, 
Bavaria.—Vetition recorded 25th February, 1860, 

617. Ropert Pirt, Newark Ironfoundry, Bath, Somersetshire,: ‘‘ Improve- 
ments in the manufacture of leather, and in machinery for that purpose.” 
—Peition recorded 6th March, 1860. 

808. AUGUST PENTZLIN, Glasgow, N.B., “ Improvements in machinery for 
cutting wood.’’—A communication from Theodor Andreas Prale, Ham- 
burgh.—/etition recorded 29th March, 1860. 

838. Henry Jongs, Old-street, St. Luke’s, and Joun Jones, St. Paul’s- 
street, New North-road, London, “ Improvements in wet gas-meters.” 
—Petition recorded 3ist March, 1860, 

7, JAMES ROBERTSON, Stainsby-road, East-India-road, London, “‘ Improve- 
ments in the coustruction of furnaces or fireplaces.”— Petition recorded 3rd 
April, 1860. 

873. CHARLES DusauToy, Laverstoke, Southampton, ‘‘ Improvements in 
apparatus used in the manufacture of paper.” — Petition recorded 5th April, 
1860. 

902. Henny Spence and Jossru Gores Spence, Birmingham, “ Certain 
improvements in the manufacture of lacquer.” —/etition recorded 1th April, 

60. 


15060. 

914. Mevex Drugkkr, London Wall, London, ‘* Improvements in clocks.’ 
— Petition recorded 12'h April, 1860, 

929. Tuomas Fry, Brooklyn, New York, U.S., ‘* Improvements in castors 
for chairs, and other like articles of furniture.”—/etition recorded 13th 
April, 1860. 

959. CHARLUS STEVENS, Welbeck-street, Cavendish-square, London, “ An 
improved steam-mill."—A communication from Hypolitte Durand, Bor- 
deaux, France. 

962, Joun Patterson, Beverley, Yorkshire, ‘‘ [nprovements in apparatus 
for churning, which apparatus is also applicable to the washing of clothes 

~ and other articles.”—Petitions recorded i7th April, 1860. 

976. WaLTER Davenport, Bread-street, London, “ Improvements in roller 
window-blinds.”—/’et. tion recorded Isth Apri, 1860. 

1024. JouN StarrorD, Oakerthorpe, Derbyshire, and BeNnJsamMin Starrorp,’ 
New Lenton, Nottinghamshire, ‘*‘ An improved method of applying heated 
air or steam for drying stoves, or boising liquids, or fur other purposes.” — 
Petition recorded 24th Apri, 1860. 

1088. Geores Tomuinson BousrikLD, Loughborough-park, Brixton, Surrey, 
“ Improvements in apparatus for working the valves of steam-engines.”— 
A communication from Edward N. Dickerson, Park-row, New York, U.8.— 
Petition recorded 30th April, 1860. 

1108. James GaRpDNER, Eversholt-street, London, 
metallic bedsteads.”—/Pet tion recorded 2nd May, 1860. 

1126. Witttam Hunt, Tipton, Staffordshire, “ Improvements in the manu- 
facture of carbonate of soda, and in apparatus to be employed in the said 
manufacture, ulso in utilising waste products obtained in the said manufac- 
ture.”"—/etition recorded 6th May, 1360. 

1128, James Datzie, Dovugau, Glasgow, N.B., 
breech-loading fire-arms.” 

1132. Jacop ALBERT Eisknstuck, Chemnitz, Saxony, ‘‘ Improvements in 
knitting machinery.” —Petitions recorded Tih May, 1860. 

1155. Ricuanp BorMaN Borman, Park-crescent, Stockwell, Surrey, ‘ Im- 
provements in applying steam or other expansive prime-movers by action 
and reaction for rotatory motion and propulsion, and in machinery for the 
purpose.”— Petition recorded 10th May, 1360. 

1165. RicuaRD ARCHIBALD LRoomaN, Fleet-street, London, ‘‘ Improvements 
in driving or propelling railway rolling stock.”—A communication from 
Edvuard Gouin, Marseilles.— #:tition recorded 11th May, 1560. 

1232. ALFRED Rogers Tuxnxer, Malden, Middlesex, “ Certain new and 
useful improvements in pen-holders.”—/eduion recorded 19th May, 1860, 


“Improvements in 


“ Improvements in 


And notice is hereby given, that all persons having an interest in oppos- 
ing any vne of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued, 
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ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS, 


including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

2608. T. Ropinson, St. Helens, Lancashire, “Steam engines."—Dated 17th 
November, 1359, 

For the purposes of this invention the cylinder or cylinders are fixed to 
the shaft or axis, and when two cylinders are used they are fixed to the 
shaft or axis at an angle to each other, and so that the cylinder or cylinders 
will rotate with the shaft or axis. When only one cylinder is used a fly- 
wheel should be employed in order to carry the cylinder over its centres, 
In each cylinder there is a piston and piston-rod of the ordinary construc- 
tion. The piston-rod of each cylinder is fixed by a cross-head to a slide-rod 
or bar which is guided by suitable guides fixed to the cylinder. The slide- 
rod or bar carries a stud or pin to which one end of a connecting-rod is 
attached, the other end of such connecting-rod turning on a pin or axis 
fixed to the side-framing or other suitable fixed point. The valve or valves 
of each cylinder may be worked by an eccentric, or by other convenient 
means. By this arrangement the pressure of the steam on the piston will 
cause the sliding-rod or bar to be moved, which, being retained by the 
connecting-rod, will be prevented moving outwards, except by causing the 
cylinder with the shaft or axis to rotate. 

2636. J. Apsny, Cornwall-road, Lambeth, Surrey, and W. G, BUuCKWELL, 
Phanix Stoneworks, Bast Greenwich, Kent, ** Furnaces.” — Dated 21st 
November, 1359. ° 

This invention consists in forming the fur bars of a ti or 
endless tube or hollow vessel, so arranged that the air-feed shall be a down 
draught or otherwise towards the fire through and between the spaces 
formed by the said continuous tube fire-bar or bars. In low-pressure 
boilers under two atmospheres the inventors take the water from the 
boiler and force it through the continuous tube fire-bars, by which means 
they increase to double or more or less the pressure of steam, without 
increasing the pressure, or otherwise altering the pressure in the boiler, 
increasing the power of the engine and boiler without necessarily increasing 
the consumption of fuel, while at the same time the smoke or other 
products of combustion are consumed with gain.—Not proceeded with. 


Ciass 2,—TRANSPORT. 
including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 

ness, §C. 

2630. P. Jocuxm, Paris, ‘* Brakes for railway and other carriages.” —Dated 
2ist November, 1859, 

In carrying this invention into effect the brakes are constructed in such 
manner that either by means of a spring or springs, by pulling on stri 
by a winch-handle and gearing, or other similar means under control of 
driver, a bolt may pushed into a kind of hook fixed nst the inner 
surface of the nave of one or more of the carriage-wheels, by prevent- 
ing them from turning, and thus retarding or stopping altogether the 
motion of the carriage.—Not proceeded with. 

2635. G. W. Lenox, Billiter-sqguare, London, “ Ships’ blocks."—Dated 2st 
November, 1859, 

This invention is applicable when manufacturing ships’ blocks of 
malleable cast-iron. The improvements consist in forming the sides of the 
shells in such manner that they shall be dished or concave at their outer 
surfaces, and convex at their inner surfaces, by which means the open! 
or space between the side-plates, in place of being parallel as heretofore, 
will incline out from each other in such manner as to produce a hopper or 
bell-mouth section largest at the outer circumference of a block; and in 
making sheaves of malleable cast-iron, when the block is to be used at 
different times for a rope and for a chain, the centre portion of the sheave 
intermediate of the boss and the grooved ring is made solid in place of 
hollow, and with arms having spaces between them, and thus two sheaves 
are rendered unnecessary, 





Ciass 3.—FABRICS., 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2604. J. A. Darn and A. Leokay, Welbeck-street, Cavendish-equare, London, 
** A tissue, being a substitute for leather, millboard, and papier-mache.”— 

Dated 17th November, 1859. 

This invention relates to the manufacture of a certain thick cloth of 
cotton or any other weaving material, and consists in wenn ey bY set of 
warps three in number, and arranging them in such manner that the result 
of the weaving is a single and solid piece of work or cloth, 


CLass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 


Mills, §e. 
2620. A. H. Le Ponto, L’Orient, France, “* Machines for distributing seed 
and manure.” —Dated 19th November, 1859, 

This invention consists in certain arrang ts of hinery for am | 
seeds and depositing manure, by which the seeds are sown in line, scatte: 
about, or “ broadcast,” or in patches or buncl The p tee places 
round the interior circumference of a cylindrical box, which contains 
manure in a state of powder, say, six, seven, or eight pipes or tubes, so ar- 
ranged that, as the box revolves, these tubes become filled with manure 
when in one position, but when in the opposite the contents of the tubes are 
deposited in the earth through yoann formed in the box for that purpose, 
The apertures through which the manure passes lead first into boxes or 
trays arranged round the exterior circumference of the box. These boxes 
or trays receive the seed from a hopper and carry it with the manure to the 
ground. The lower part of the bopper, which is inclined, is formed of 
three plates—a central plate, embaced on each side, for a only 
of its width, by two other plates, which form together a slide. The 
central plate is composed of two parts connected together. A groove is 
formed in the central plate, through which a screw passes, connecting each 
end of the slider, which enables it to be pushed forward the whole length of 
the groove, at the extreme end of which it is held by a spring. The cen 
plate has a groove formed in it, in which a plate is free to slide ; a hole is 
also made in the same plate for the passage of a screw, which screws into 
the slide, aud enables the said slide to move the whole length of the groove, 
By this means the size of the opening can be regulated according to the 
grain that is to be sown, and the quantity desired to be deposited. The 
before-mentioned cylinder has rotatory motion communicated to it by the 
wheels on which the machine is mounted, As it revolves the boxes or trays 
come in contact with projections formed on the lower part of the slide, and 
open the hole or holes for the passage of the seed to the trays, from =e 
with the manure, falls to the soil prepared for its reception by coulters p) 
at the fore part of the machine. A jointed rake at the rear end of the ma- 
chine covers the seed with soil after it has been deposited in the furrows or 
drills, For another hine, and jification of that just described, he places 
two, three, or more cylindrical boxes between the running-wheels of the 
machine, the tubes in which, for the pressage of seed to the ground, 
are so arranged that the seed shall be sown in line or otherwise. Bent 
tubes are placed in the inverior of boxes which contain diaphragms to 
divide them into two parts, which, by an opening, allows the passage of a 
regulated portion of seed introduced into the cylindrical boxes by au open- 
ing provided at the upper part. From this arrangement of the tubes the 
seed falls into the An m4 by the openings at the upper part, descends as far 
as the diaphragms, where it remains at the junction of the tubes until the 
revolution of the boxes places the tubes iv such a position that the seed 
falls out and becomes deposited in the ground. Cast-iron or other conical 
wheels are placed at the fore part of the machine to form drills for the 
grain. There is also a rake at tue near end to cover the grain. A cover is 
provided for each of the tubes containing the grain furnished with an 
opening, the size of which can be regulated according as it is desired to 
deposit a large or small quantity. In some machines the axle of the cylin- 
drical box or boxes is not the same as the axle of the wheels, The cylinder 
is in this case driven by an endless chain which passes round two toothed 
wheels. The running-wheels, the coulters, or the furrow-wheels can be 
raised from the ground by a chain and lever. An is sometimes 
placed in front of the w-wheels to remove stones or other impedi- 














ments, The manure may be deposited with the seed, or separately, 
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Crass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 
2588. C. CHALMERS, Merchiston Castle, Bank Morningside, Edinburgh, ‘Gas 
stoves.” —Dated 15th November, 1859. 

Under one modification this stove consists of a metal chamber, which 
may be of a cylindrical or other figure in transverse section. This chamber 
is closed at the top and bottom; it is set on end, and is supported on suit- 
able castors or ornamental feet. A closely fitting door is made in the stove 
or chamber, opposite to the part where the burner is arranged, for the 
aw gem of igniting the ; and on the other side of the stove there is an 
nlet tube, which extends inwards to the centre of the stove, and is then 
bent upwards in a vertical direction. This tube is made sufficiently large 
to admit of the gas-pipe and burner being fitted within it, and at the same 
time leave an annular passage for the admission of air through it. A 
** Bunsen” burner is fitted at the extremity of the gas-pipe, the flow of the 
gas being regulated by means of an ordinary cock arranged outside the 
stove. A secondary tube, made of copper or other suitable metal, and 
similar to an elongated cylindrical chimney, is fitted to the air-pipe in 
which the burner is arranged. This tube extends upwards nearly to the 
top of the stove, and it serves to convey the heated air directly to the upper 
part of the stove, where the heat is absorbed by the surrounding metal of 
the chamber, and so radiated or given off into the building or apartment. 
The most important feature in the arrangement of this stove is the mode of 
getting rid of the vitiated air and products of combustion. These impurities 
are carried off at the lower part of the stove by means of a pipe, which is 
carried out from the bottom or near to the bottom of the stove. This pipe 
extends either outside the building, or is carried into a contiguous chimney. 
As the external air flows in through the inlet pipe, and passes around and 
through the gas flame, it becomes very highly heated, and the heated air, 
as it impinges against the top of the stove, parts with a portion of its heat, 
and so becomes specifically heavier in proportion, The current of heated 
air, as it ascends, continuously occupies the place of the cooler portion of 
the air, and thus the vitiated air is caused to descend and pass off by the 
outlet pipe. In its downward passage the air gives off its heat to the sur- 
rounding metal of the stove, so that it passes away by the outlet pipe, 
carrying with it little or no heat. In this manner the whole of the heat is 
economised and rendered available, whilst the building or apartment is 
kept entirely free from the impurities arising from the combination of the 
gas. 

2502. W. WILKINS, Banbury, Oxfordshire, ‘* A ridge-trestle.”—Dated 15th 
November, 1859. 

This ridge-trestle consists of an apparatus in which two bars, beams, or 
pieces are so hinged or connected together at top that they may be opened 
out at an angle, and be placed astride upon a ridge, so as to lie or rest 
against its sloping sides, or the inclined roof surfaces; these two bars, 
beams, or pieces have connected to them at their junction two other beams 
or pieces which, when it is required to set the apparatus up for use, are 
placed or extended horizontally (or at an angle that can be suitably adjusted), 
and are supported at their outer ends by other bars or supporting pieces 
attached at their lower extremities to the lower ends of the or beams 
first mentioned, When the apparatus constructed as described is so set up, 
a workman may stand or place himself thereon to carry on building or 
other operations, or may rest thereon putlogs for scaffold planking. When 
the apparatus is not in use, the parts may be closed or folded together into 
a compact and even portable shape, so that it may be carried about from 
place to place, 

2603. J. Warp and H. BuRMAN, Stratford-on-Avon, ‘* Machinery for making 
a and tiles, and for moulding peat, &c.”—Dated 16th November, 

The First part of this invention consists in an improvement upon a 
brick-making hine patented 30th D. ber, 1852, No. 1202, and relates 
to the means of driving the feed-table. This part of the invention consists 
in fitting a disc on the main shafts and in connecting thereto two rollers 
which act in one or other of two forked arms of a lever centred on.a pin in 
the side frame of the machine. The lower end of the lever is ted 





This inner lining-piece carries the usual leather or other lining, which fits to 
the head, and both linings are cut transversely through at one or more 
parts, and a piece of india-rubber fabric or other elastic material is inserted 
to form the connection at each cut or division. 


Crass 8.—CHEMICAL. 


qh ing Special Chemical and Pharmaceutical Preparations, Fuel 
and Lig ting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, §c. 
2591. W. H. Warp, Auburn, Cayug1, New York, “ Tanning hides and 
skins.” — Dated 15th November, 1859. 

The inventor proposes employing vats or tanks of the ordinary or other 
suitable construction, the same being lined with india-rubber cloth or other 
non-conducting substance. These vats or tanks are filled with tanning 
liquor, tand the hides or skins suspended therein, and an electric current 
applied by means of a suitable battery. The effect of this is that, the 
p Aer current passes through the whole of the contents of the vats or 
tanks, and the tanning process instantly commences, and continues so to 
do until the strength - the liquor is absorbed, when, if desired, fresh 
liquor may be added, and the current again applied. By this means hides 
and skins may be fully and effectually tanned in the space of a few hours.— 
Not proceeded with. 

2594. T. D. Perkin, King David Fort, St. George’s-in-the-Bast, London, 
“ Colouring matters.” —A communication.—Dated \5th November, 1859. 

For the purposes of this invention aniline—or its analogues, such as 
toluidine, xylidine, idi ii bined with the per-nitrate, or the 
sub-nitrate, or the per-sulphate, or the nitrite of mercury, and kept heated 
to ebullition until it becomes red. The colouring matter is extracted from 
this by repeated boilings with water, and may be obtained in a solid state 
by evaporating off the water, or by precipitation. 








CLass 9.—ELECTRICITY.—None. 


Cuass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2587. J. Donan, and P. Smitu, Johnstone, Renfrew, N.B., ‘* Apparatus for 
raising and for extracting liquids.” —Dated 15th November, 1859. 

In raising liquids this apparatus is more particularly advantageous in the 
case of corrosive liquids, such, for example, as are used by bleachers. For 
this purpose the apparatus in its simplest form comprises a condensing 
vessel from which a pipe passes down into the reservoir or vessel containing 
the liquid to be raised. The apparatus is made to act by alternately filling 
the condensing vessel with steam, and then allowing this steam to condense ; 
on the condensation taking place, the atmospheric pressure upon the 
liquid in the lower reservoir causes it to rise and fill, or partly fill, the con- 
densing vessel,‘and on the next admission of steam the liquid so raised 
issues through the discharge-valve into the higher tank or vessel where it 
is required. A self-acting contrivance is provided for admitting and 
shutting off the steam as the Jensing vessel b filled or emptied, 
and it is preferred to employ two condensing vessels to act alternately, and 
thus keep up a continuous, or nearly continuous, flow, whilst for extra 
heights the apparatus may be arranged to lift the liquid from one stage to 
another in succession, In most cases the steam employed may be the 
exhaust-steam from a steam engine or other apparatus, which steam would 
be otherwise wasted, so that the power by which the apparatus is worked 
may, in such cases, be considered as costless. On the other hand, not only 
is the original cost of the apparatus much less than that of the pumps 
ordinarily used, but in the case of corrosive Jiquids the rapid deterioration 
and wear of the pumps, with the expense thereby entailed, is avoided. In 
applying the apparatus for extracting liquids or moisture from various 

t a condensing vessel is, or condensing vessels are, put in com- 











one end of a horizontal ting-rod the opposite end of which is bolted 
to the outer end of the table, Upon the rotation of the disc the rollers 
cause the lever to play, and consequently the table to advance and recede, 
The Second part of the invention consists in a machine for preparing clay 
by forming it into clods to be acted upon in the brick machine. Upon 
suitable framework and with suitable driving gear, the patentees mount on 
one end a roller, and over this a hopper for delivering the clay. The clay is 
laid upon rollers or other suitable bed ; a mould with apertures at top to 
allow of the escape of dry excess of clay, is caused to advance (taking in a 
feed) up against the roller, which by revolving wipes any excess of clay from 
the mouth of the mould. The mould then retires, and, in doing so comes in 
contact with pistons entering the back thereof, and which force out the 
clods prepared for the brick machine. It will be understood that, although 
they have only styled the machine as a brick machine, it is also capable of 
making tiles, and of moulding peat and plastic substances. The preparing 
machine is also suited to the preparation of peat and of plastic substances 
generally, which may be finished in any suitable press or die. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
2610, J. McKenziz and 8. 'T, Wentwortn, St. Martin's-le-Grand, London 
** Breech-loading fire-arms.”—Dated 17th November, 1859. 

In carrying this invention into effect the patentees construct the rear end 
of the barrel of a gun or other fire-arm with a movable breech-piece to 
receive the charge, which may be of the ordinary kind or in the form of a 
cartridge, according to the preference given to one or other mode of load- 
ing. The front end of this movable breech-piece is conically formed to fit 
accurately into a conical recess formed in the k end of the barrel, which 
is fixed to a slotted frame and to the stock or carriage of the gun or other 
firearm. The breech. piece is formed with pins or axes which enter slots or 
recesses formed on each side of a slotted metal frame fixed to the stock, and 
into which the back end of the barrel is screwed or otherwise fixed, and the 
breech-piece is capable of moving on its axis (when free to do 80) into an 
inclined position to receive the charge. The back end of the frame which 
carries the breech-piece is of a tubular form, and has a female screw cut 
therein, inte which a cylindrical piece is screwed, from the back end of 
which a central axis projects and passes to the upper surface of the stock of 
the gun, and on its enda short hand or thumb-lever is fixed in order to give 
& partial rotation thereto. The cylindrical piece has an internal or female 
screw cut therein which is cut in the reverse direction to the one on its 
external surface, the one being a right, and the other a left-handed screw, 
and into this cylindrical piece a screw-plug is fitted, which: is prevented from 
rotating with the cylindrical piece by screw-pins entering recesses thereon, 
so that, by the partial rotation of the cylindrical screw by means of the 
hand-lever on its axis, the screw-plug is caused to travel outwards and press 
on the back end of the movable breech-piece, so as to form a perfectly tight 
joint between the conical surface on the ends of the barrel and breech- 
piece where they come together. By reversing the action of the cylindrical 
piece and screw-plug, the breech-piece will be released or withdrawn from 
the conical recess in the end of thebarrel, and will be moved into an inclined 
position by @ lever, one end of which is acted upon by a projection or cam- 
surface on the axis of the cylindrical piece and hanu-lever before mentioned, 
soas to raise the opposite end of the lever which acts on the under side of 
the breech-piece to place it in an inclined position. The end of the lever is 
also formed so as to act on a projection or incline on the breech-piece to 
withdraw it from the end of the barrel, or springs or other means may be 
employed to withdraw and tilt the breech-piece. The breech-pie-e carries a 
nipple to receive a percussion-cap, which is exploded by the hammer of a 
lock of the ordinary description, but other modes of exploding the charge 
may be employed, 


CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Or ts, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 

2599. R. Wnts, Bdinburgh, ‘* Shirts.”—Dated 16th November, 1859. 

The improved shirts are of two kinds—single and double breasted. Each 
shirt is open all the way down the front or side from the collar to the foot 
or skirt. The single-breasted tunic shirt is formed with the usual orna- 
mental breast, and the opening down it and down the skirt is made to 
fasten with a button or buttons, the two edges or sides of the opening in 
the skirt being made to overlap somewhat, and the overlaps to fasten with 
a button each at the top where the breast joins the skirt. The double- 
breasted tunic shirt hasa solid or tal breast attached to one side of the 
continuous longitudinal side opening, and extends across the body of the 
wearer, The ornamental breast-piece is made to fasten either with a button, 
tie, or hook, at the top of the shoulder, the other side of the breast and 
skirt being made re and extended across the body beneath the orna- 
mental breast, and fastened by a button or other convenient means of 
attachment at the top of the opposite shoulder. The whole is secured bya 
button on each side at the lower extremities of the ornamental breast, 
2627. G. LaipLaw, Glasgow, “ Hats,”—Dated 19th November, 1859. 

This invention relates to the so arranging the internal details of hats and 
other veer 7 for the head that, whilst a perfect fit of the lining is afforded 
to heads of all forms and proportions, one hat will answer for two or more 
differently sized heads. A ding to one dification of these improve. 
ments the inner stiffened et ey of the hat is made somewhat smaller 
than the internal size of the t at the part where it fits the head, so as to 
leave @ small annular space between the two. This lining-piece is suspended 

















from, or attached to, the of the hat by flexible slips of sui 
connecting material ; ty Ay in. ee ah ey 
however, Ving the lining loose and free as regards the solid hat . 





munication with an otherwise closed space at one side of the substance, or 

at one side of a strainer, upon or against which the substance is placed, the 

atmospheric pressure being allowed to act upon the other side of the 

substance. 

2589. W. Exuiort, Norwich, ‘‘ Raising water and other liquids.” —Dated 1ith 
November, 1859. 

This invention consists in raising liquids by means of an upright tube 
which opens at top into one, two, or more open horizontal tubes, to which 
rotatory motion is imparted. Valves may be fitted to the tubes if required, 
—Not proceeded with. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tue Inon Taape AND THE HoLipays—New Tarirr in THe UNITED STATES— 
Supsect FoR ALARM— ANNIHILATION OF THE BaitisH Iron TRADE WITH 
Amernica—A Sexio-comic Arrair—SovuTH STAFFORDSHIRE COAL AND 
Inonstone TRADE—BIRMINGHAM AND WOLVERHAMPTON TRADES — THE 
Boarp or Trape Rerurns—Great IncReaseE or THE IRON TRADE—THE 
BigmMincHaM Famure—FataL Pit Accipents —Tae Bower EXxPLosion 
aT WOLVERHAMPTON—IMPoRTANT ‘TESTIMONY OF A WITNESS. 


Tuer is very little to say at this date in regard to the actual work 
of the week, for, on account of the holiday, most of the ironworks 
have been closed the greater part of the week, and are not yet in 
full operation again. The app arance of ’Change in Birmingham, 

esterday (Thursday), and ia Wolverhampton, on Wednesday, fully 
indicated that masters, as well as men, were keeping holiday, very 
few employers of note being present, and the assemblage being 
almost confined to brokers and carriers’ agents. So far as we have 
been able to gather from personal inquiries, the orders that have 
been received at the various South Staffordshire works since our 
last have scarcely been of the number and value of those to hand in 
the previous seven days. We speak now of orders for malleable 
iron. At the same time, more pigs have been on offer than in the 
former period—an indication that most of the quantities for which 
sales were effected at the beginning of the quarter have now been 
delivered. Remarkably little seems to be known at present by the 
ironmasters, either from their agents’ correspondence or from the 
usual channels open to the public generally, respecting the proposed 
new American tariff, notwithstanding its immense importance to 
the trade. The master who seemed in any way informed upon the 
matter, either in Birmingham or Wolverhampton, was decidedly an 
exception. So soon, however, as the terms of the measure—so far as 
they relate to the iron trade—become generally known in the trade, 
there will be considerable excitement and no small amount of ap- 

rehension. The measure here referred to is entitled, “A Bill to 

revide for the Payment of Outstanding Treasury Notes, to autho- 
rise a Loan, to regulate and fix Duties on Imports, and for other 
purposes.” It combines the principles of specitic and ad valorem 
duties, and authorises the president to raise a loan of a sum not ex- 
ceeding twenty-one millions of dollars, to be applied to the payment 
of appropriations made by law and the balance of Treasury notes 
now outstanding. After prescribing the mode in which the stocks 
shall be issued, &c., the bill goes on to fix the rates of duties upon 
foreign importations from and after the Ist of October next. On 
bar-iron, rolled and hammered, including iron less finished than 
bars and more advanced than rece, the duty is 15 dols. a ton; 
railway iron, fitted to be laid down without further manufacture, 
12 dols. a tou; boiler-plates, 20 dols.; iron wire, one-fourth of an 
inch in diameter or less, 75 cents. per 100 lb., and 15 per cent. ad 


valorem. On all other kinds of rolled or hammered iron 1 dol. per | 


100 Ib. In the list of manufactured iron, as a whole, the duties 
vary at specific and ad valorem rates. Up to this date the duties in 
the States upon the ordinary descriptions of manufactured iron has 
been 24 per cent. advalorem. The proposed duty of 15 dols. a ton 


would increase the price of bars in the States market no less than | 


20s. a ton, and plates, sheets, and hoops (if we rightly interpret the 
terms of the proposed measure) from 35s. to 45s. a ton! If this is 


so, and the measure should be as successful in the Senate as it has | 


been in the House of Representatives, it will literally annihilate the 
trade of the English ironmaster with the United States—hitherto 
pre-eminently his best export market. For some time past the 
Americans have been increasing in their powers of production, and 
10s. per ton difference in the prices of the Old and New World have 
often been sufficient to decide which country shall supply a con- 
siderable portion of the demand. Indeed, for some time past, the 
United States have beaten us at our own prices in sheets of thin 
gauges. With so great an additional duty, therefore, as that con- 
templated by the new measure, it would be utterly impossible for 
the British ironmasters to compete successfully with the masters of 


Pennsylvania. The measure was brought into the House of Repre- 


sentatives and solemn! there on the 9th of May by a 
majority of 89 votes to 37; but the reception that awaits it in the 
Senate remains to be seen. We can y believe our own eyes, 
when we look at the fi in the division, and call to mind what 
must be the practical effect of the bill if it becomes law. To call it 
‘ A Bill to Provide for the Payment of Outstanding Treasury Notes,” 
or outstanding anything else, is quite a racy piece of Hibernianism, 
for in so far as its effects upon the duties to be obtained upon’ British 
iron are concerned, the measure would operate to the effectual 
stopping of all further supplies. The bill must, therefore, be a mere 
party ruse. As such it would seem to be regarded by some in the 
States. The New York correspondent of the Morning Post confines 
his reference to the measure to the following brief sentences which 
appeared in that paper on Wednesday last :—‘‘ The House of Repre- 
sentatives has passed the New Tariff Bill; but it is thought the 
Senate will refuse to concur with it. Such refusal would not cause 
any excitement, as the bill is almost universally regarded as a mere 
electioneering dodge, and not meant for permanent use. It is a bait 
for the votes of the ignorant in such States as New Jersey and 
Pennsylvania, where there are still many persons who have a firm 
faith in protection, and who have not quite discarded belief in witch- 
craft.” An “electioneering dodge” or not, however, the measure, has a 
sufficiently serio-comic air about it to make it ——s but a subject 
for merriment amongst the ironmasters on this side of the Atlantic. 
We will not now speculate upon the impetus which the measure, if 
it should become law, would give to the export trade between this 
country and the United States between this time and the first of 
October next. 

The coal trade of South Staffordshire has fallen off considerably 
during the last month. The demand for the various works continues 
good, but for domestic consumption the inquiries are of a compara- 
tively limited character. Gubbin and white ironstone, the yield of 
the district, are in request, and our last quotations 16s. and 17s, 
per ton are fully realised. The labour market still continues active, 

The Birmingham and Wolverhampton general trades are without 
alteration. 

Great excitement continues to prevail in Birmingham and through- 
out Staffordshire, relative to the suspension and absconding of John 
Plimley Edwards, of which mention was made in our last. About 
£60,000 is set down as the amount of his liabilities. The insolvent 
commenced business four years ago as an East India merchant; he 
possessed little or no capital, but managed to obtain a large amount 
of credit. His system was to consign through respectable Kast India 
firms, and for them to obtain advances in the shape of bills, which 
he discounted in Birmingham, or at the discount houses in London, 
mostly with the Mercantile Discount Company, in which he was, 
we believe, a shareholder. His credit had been looked upon with 
suspicion, and in London it stood very low; yet the Bir- 
mingham manufacturers, with strange inconsiderateness, trusted 
the man to the extent of thousands, and at this moment 
his debts amount to between £50,000 and £60,000, the bulk 
of which is owing in Birmingham, but there are liabilities to a 
small amount in Wolverhampton, and in the district; a North 
Staffordshire firm in the iron trade is in, it is said, for upwards 
of £3,000; and there are debts owing at Sheffield. Edwards 
absconded on Friday week, discounting bills at Gurney’s for between 
£3,000 and £4,000 on the day before his departure. He has since 
been made a bankrupt on the petition of his father-in-law, Mr. 
Abraham Kemp, of Handsworth; and a reward of £100 has been 
offered for his apprehension. He took a passport in an assumed 
name, and was last heard of at Hamburgh. Itis thought that the 
dividend will be a good one, but so little is known of the nature of 
the assets, that this must, to a great extent, be matter of conjecture. 

On Monday morning some persons were in the act of descending 
Mr. Dixon’s coal-pit, Dudley Port, when, from some cause, the skip 
in which the parties were was drawn over the pulley. By this mos 
culpable and fatal act of negligence, two men, colliers, were killed 
instantaneously. Their names are Jerven Morris and Isaac Campbell 
—the first only twenty-four and the latter fifty ag of age. Itis 
astonishing how the rest of the party in the skip orm, oo as they 
did without much injury. The two sufferers had their heads com- 
pletely cut asunder. The man in charge of the engine at the time is 
reported to have absconded. 

A fatal pit accident occurred on Friday morning at Netherend, 
within three miles of Stourbridge. The pit at which it happened is 
not a coal but a clay one, and is about 36 yards in depth. Priscilla 
Vincent was employed as bankswoman, part of her duty being to 
unhook the full skip. She was in the latter act when her apron 
became entangled with a piece of broken hoop iron with which the 
skip was bound, and the descent having commenced before she was 
able to extricate herself, she was dragged into the mouth of the pit 
and precipitated to the bottom. The workings, it seems, do not pro- 
ceed from the lowest part of the pit, but several yards above it. 
framework of wood had accordingly been laid across on which to 
land the men, and through this framework the body of the unfortu- 
nate woman crashed into the space beneath. Several men who heard 
the noise ran to the spot, but by the time she was got out life was 
totally extinct. 

The Board of Trade accounts which were issued on Saturday show 
a slight increase on the declared value of the British produce and 
manufactures exported during the month of April as compared with 
the corresponding period of last year. The total, which in April, 
1858, was £9,451,433, and rose last year to £11,330,730, was in April 
this year £11,352,440. Amongst the tin articles in which this 
increase took place are bar-iron, steel, copper, and brass. Nearly 
every other article, whether of wrought produce or manufacture, 
shows a considerable decline. There has been an increased exporta- 
tion of unwrought copper, and in a less degree of bar and rod-iron 
and wool, to France, but, on the whole, the exports to France have 
declined, notwithstanding the new commercial arrangements in- 
augurated by Mr. Cobden, and, what is still more remarkable, the 
imports of Beensh produce and manufactures into the United 
Kingdom have also diminished, though there was an increase during 
April in those of wine and silks. Hardwares and cutlery continued 
to show a decline as compared with last year, though there was an 
increased exportation to the Australian colonies. The greatest 
diminution was in the exports to Russia; the decline in value 
amounting to four-fifths, to Cuba two-thirds, and to India one- 
half. Machinery in general declined, but the exportation of steam 
engines more than doubled; the value of the shipments to Russia 
being twice, to India four times, and to Spain five times those of the 
corresponding period of last year, with a slight increase also in the 
exports to Australia, All other kinds of machinery show a decline, 
except as regards the exports to Holland, Belgium, and the Austra- 
lian colonies. ‘There was a slight decrease in the value of the plate, 
| jewellery, and watches exported, as will be seen from the following 

table: 
| 





Month ending April 30th, 

1858. 1859. 1869. 
Hardwares and cutlery .. £260,384 £349,559 £295,999 
Machinery, steam engines .. 107,657 63,787 135,889 

- other kinds... .. 217,366 287,736 175,494 
Plate, plated wares, gaged | 35,161 41.690 40,239 
and watches .. .. .. «- ‘ ‘ 

The iron trade was much depressed; bar and rod-iron, and un- 
wrought steel alone stowing any increase, and those in a very 
trifling degree. The demand for pig-iron for Prussia increased con- 
siderably, but the shipments to the United States were not worth 
half as much as in the corresponding month of last year, and there 
| was a decline also in the exports to France and Holland. The 
| slight increase which took place in the exports of bar, rod, and bolt- 
iron was due to the augmented demand from France, Italy, Canada, 
and Australia, the exports to all other parts of the world having 
| fallen off. Prussia, Spain, and the United States had increased 
| their orders for railway iron, but Holland was the only other 

European state to which any shipments were made, and India took 
| little more than half the quantity required for her apenting net- 
| work of iron communications in the corresponding period o last 

year. The exports of cast-iron diminished to little more than one 
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half, and the increased supplies of wrought-iron sent to Prussia, the 
Hanse towns, Spain, the United States, India, and Australia, were 
not sufficient to form a counterpoise to the diminution which took 

in the exports to other parts of the world. The various 
Peanches of the copper trade continued to improve, if we except 
manufactures other than sheets and nails, principally owing to the 
augmented supply of unwrought copper furnished to France, and 
the enormous increase in the shipments of copper and yellow metal 
sheets, nails, &c., to India. The tin-plate trade, on the other hand, 
was much depressed, though there was a small increase in the 
exports to Australia. The following table shows the exact extent 
of the increase or diminution in each of the foregoing and some 
other metals and metallic manufactures :— 

Month ending April 30th, 
858 1859. 1860. 


Iron, pi 2 «sc os Gee £110,112 £99,106 

so bolt, androd  .. 198,011 234,043 235,860 

« Failway .. .. «. «- 973,468 423,329 339,734 

gy WIT@ .. oe oe oe oe 22,181 21,070 20,851 

yp CBSE .. oe oe oe 79,967 93,596 58,433 

» Wrought... .. « + 293,616 327,629 302,405 
Steel, unwrought .. .. 50,953 79,327 80,673 
Copper «+ +s ee te oe 34.579 61,952 97,490 

» Sheets and nails, includ-. 437 99g 105,795 193,750 

ing yellow metal .,. 

» Wrought os @2 0 47,458 21,915 21,490 
Brass, all sorts co ee 11,197 11,298 14,653 
Lead .. co se oe 35,309 58,879 30,869 
Tin «- «os — 20,049 38,944 20,817 

4 Plates .. ee 210,651 150,843 


The returns also show the total value of the exports of all British 
and Irish productions in each of the years 1845, 1850, 1855, and of each 
of the succeeding years, and particularises the metalliferous products 
given in the table below, from which it will be seen, that whilst in 
the course of the last fifteen years the total value has considerably 
more than doubled, the exports of iron and steel have risen to up- 
wards of three and a half times what they were in 1845. Coal and 
coke show almost as rapid an increase; machinery has quadrupled; 
tin-plates, &c., much more than doubled; and hardwares and cutlery 
have nearly risen to twice the amount at which they stood in 1845. 

The annexed table shows the quantities of British and Irish pro- 
ductions as distinguished from their values. Comparing this table 
with that showing the declared values, we find that in 1845 the 
average price of bar, bolt, and rod, and railway iron, was £5 16s. 6d. 

r ton; in 1850 it was only £5 19s. 3d.; in 1855 it rose to £8 11s.; 
in the following year, 1856, a separate account was kept of bar, bolt, 
and rod, and of all railway iron, and in that year we tind that the 
average price of the two combined, according to the declared values, 
was £9 1s. 6d.—of bar, bolt, and rod only, £9 8s.—and of railway 
only, £8 17s. 4d. In 1859 the price per ton for the two kinds of iron 
combined was as low as £7 16s. 6d.; for bar, bolt, and rod alone, 
£7 17s. 10d.; and for railway alone, £7 16s. 


| 
' 
| 
| 
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THE BOILER EXPLOSION AT WOLVERHAMPTON, 


The inquest was held on Monday last upon the body of the one 
man who died out of the ten who were injured by the fearful boiler 
explosion at the Chillington Iron-works in that town yesterday 
(Thursday) afternoon week, as recorded in the ENGINEER last Friday, 
and the inquest was conspicuous from the nature of the evidence 
given by the engineer, who was called in by the proprietors of the 
works to examine the boilers—that evidence having a bearing, we 
might be induced to think, upon the cause of many similar explo- 
sions that would seem to have been beyond the reach of reasonable 
interpretation. 

James Griffiths, head engineer, deposed that his duties were to 
erect and look after the machinery at the Chillington works. The 
exploded boiler was made under his instructions in 1846. There were 
five of them in a row; he produced a plan of them. They were of 
the kind known as breeches tube boilers; the exploded boiler was 
22 ft. 6 in. long, 7 ft. 6 in. diameter, and made of } in. plates at 
bottom and ,¥ in. at top. Each boiler had a separate safety-valve 
6 in. diameter, besides which there was a safety-valve on the main 
steam-pipe, by which the boilers were connected; it was loaded with 
dead weights, and placed in a box, so that the weight could not be 
altered, and was intended as an additional security. ‘he boilers 
were supplied with water by means of a self-acting valve, the limit 
of the opening of which was regulated by a screw, adjusted from 
time to time by the engineer in charge of the boilers. All the 
boilers were cleaned and examined every fortnight ; the exploded 
one had leaked a little the previous week, and on the Mon- 

y before the explosion ten or a dozen new rivets had been 
put in at the leaky place. It was a rule to insert new plates 
when any of the joints were found bad. After the last 
repairs -there was not the slightest leakage. One of Bourdon’s 
— gauges had been used in connection with the row of boilers, 

ut in consequence of several of them having been recently renewed, 





and the alterations not yet being completed, the gauge had not been 
replaced. He considered the boiler would be safe at 80 Ib. per 
square inch. He had examined the plates of the exploded one, and 
found no signs of overheating, and considered it was in good repair. 
He thought the plate last mended was the one that had given way. 
He could not account for the explosion. 

Edward Rogers deposed that he was a boiler-maker in the employ 
of the Chillington Company. His attention had been called to the 
leakage in the exploded boiler, and on the Monday before the ex- 
er he had repaired it by inserting new rivets in the joint that 
eaked. He had found cracks in the edges of the plates which run 
from the rivet-holes to the edge, and several others running further 
into the plate. He had drilled holes at the ends of those last men- 
tioned, and had inserted rivets in the holes. The joint was quite 
tight after the repairs. The plate repaired was } in. thick, and was 
over the fire. He thought it had given way in that place. He 
could not account for the explosion. Everything appeared to be in 
good order. 

Edwin Thomas Wright, engineer, of Wolverhampton, deposed 
that he was on the spot half an hour after the explosion. He exa- 
mined the exploded boiler. It was then in three pieces, The hinder 
part was the loupat portion. It contained the breeches tube and 
about two-thirds of the shell, and had been thrown 8 yards or 10 
re from its seating, and stood on end, supported by a wall, at the 

ack of its original position. The front hemispherical end of the 
boiler was detached from the other portions, and lay a few yards off, 
leaning against No. 1 boiler, which had been displaced several yards 
by the explosion. The third portion, consisting of the two rows of 
plates running round the boiler over the fire, had been torn away 
from the hinder part and from the front end, had been straightened 
out, had then d ded and t loubled up on the seating near 
to its original place. The boiler had been of the dimensions already 
stated, viz., about 22 ft. long, 7 ft.6 in. diameter, and made of ,% 
and } plates, with a breeches tube in it. The plates were generally 
of good quality, and in its original construction it was a strong boiler, 
quite safe to carry 40 lb. per square inch when in good repair. 
‘There was no indication of a want of water, nor of the fates having 
been overheated so as to occasion the explosion. ‘The exploded 
boiler, with all the others in the range, had 6-in. safety valves on 
each of them, loaded to from 35 Ib. to 40 lb. per square inch., and 
there was an additional valve on the steam-pipes, loaded with 
deadweights equal to about 40 Ib. per square inch. He was 
persuaded the pressure was under 40 lb. at the time of the ex- 
plosion. After a careful examination of the remains of 
the boiler, witness had come to the conclusion that 
it had certainly given way first in the longitudinal seam over the 
fire, and which had been repaired on the previous Monday, and 
where the greater part of the new rivets had been put in. Here a 
patching plate had been put in some time previous, and a continuous 
fine of jointing extended across the two rows of plates over the fire. 
On a close examination of the fractured edges of the plates in this 
seam, there were distinct indications of cracks running partially 
from one rivet-hole to another, and which must have existed pre- 
vious to the explosion, and would seriously weaken the boiler in that 
place. In his opinion they were sufficient to account for the g:ving- 
way of the boiler at ordinary pressure. These cracks could not have 
been detected before the rivets were taken out, except by a very 
minute examination, for they were in the plate lapping inside the 
boiler, were partially covered by the lap of the rivets, and would be 
hidden by the common deposit, so as not to be readily discernible, 
especially when other much more distinct but less dangerous cracks 
were present to account for the leakage, The cracks extended more 
or less along 2 ft. or 3 ft. of the seam, and he thought they had ex- 
tended themselves gradually for some time previously. Thought 
the boiler-maker, in examining the boiler, had not noticed these 
cracks at all; but supposing the cracks which he saw sufficiently 
accounted for the leakage, had not looked further, but put in new 
rivets, caulked the joint, and thought he had made a good job of it. 
The cracks noticed by the boiler-maker would occasion leakage, but 
would not seriously impair the strength of the boiler. Thought the 
boiler-maker had been deceived by appearances, but did not think 
him criminally culpable, or that he had been guilty of any very gross 
neglect. Mr. Wright added that he attributed the greater number of 
boiler explosions which were said to be “enshrouded in mystery,” 
a great many theories existed, he remarked, upon this subject—some 
attributing explosions to electrical agency, others to deliciency of 
water and red-hot plates—but in his opinion the cause in the greater 
number of instances was tu be found in these insidious cracks. 


Mr. Stephen Thompson, boiler-maker, Wallifield, corroborated the 
testimony of Mr. Wright, and thought there was no blame to the 
boiler-maker in not having detected these cracks ; he scarcely could 
detect them without tirst taking out the rivets; unless he suspected 
their existence he would not search for them. It appeared that the 
boiler-maker, after examining the boiler, had set the men under him 
to take out the rivets and put in new ones, and did not again see it 
until the repairs were done. 

The coroner (Mr. T. M. Phillips) remarked upon the very serious 
state of things which Mr. Wright's evidence disclosed, as it must 
greatly increase the feeling of insecurity in the public mind in con- 
nexien with the use of steam boilers; and his opinion was concurred 
in by the jury when he said it was high time that some other method 
of inspection was adopted than was now generally practised. A 
verdict of “* Accidental death” was recorded. 

On the same day as that upon which the above-mentioned accident 
happened a blast furnace boiler went up at Birchills, near Walsall, 
the proprietor of which (Mr. G. Jones) is uncle to the chief pro- 
prietors of the Chillington Works (Messrs. Barker), aud was once 
a partner in that concern. These two explosions happened within 
half an hour one of the other. This made the fourth explosion in 
eight days. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 


LiveRPooL: Colton Accumulations; Health of the Town: An Egyptian War 
Steamer under Repair; The Dock Board—St&am on THE Riven Cam— 
METEOROLOGY AND BALLOONING—NorTHERN Gossip: Hartley Steam Coal : 
Temporary “ Scotswood Bridge: The Northern Coal Trade: Deep Water 
Docks at the Low Lights: Mr. Benson’s Projectiles: The “ Tommy” System, dc. 
—SrTatTe oF TRADE oN THE TyNE: The New Frigates —DeatK oF AN 
InpIAN ENGINEER—BoILeR ExpLosion at Braprorp—-Economisina Raw 
MaTepiaL iN LeatTaeR Manuractores—Tue Sours Yorxsnime Coat 
Trape—Tue CLock at THE New Leeps Town HaLt—Raitway AccipeNTs 
NEAR LiveRPOOL—StaTe OF TRADE AT SHEFFIELD—New Raitcway 
Stations: Wigan; Jpswich—IsavouraTion at LiverrooL or a New 
Line OF STEAMERS TO THE Bueazits—DsaiwacGe or THE Fens: Meeting at 
Boston. 


Tue accumulation of cotton at Liverpool continues. One day last 
week, 50,167 bales arrived in the port, nearly four-fifths coming 
from New Orleans. ‘This is the largest arrival in one day, except 
on the Ist of March, when 63,57¥ bales were brought into the 
Mersey; 100,000,000 lb. of cotton are now imported monthly, and 
yet Lancashire, the insatiable, still clamours for more! The public 
health is in a most satisfactory state at Liverpool. Last week, the 
mortality was lower than in any week, with one exception, of the 
preceding ten years. ‘The Egyptian war steamer Feiz Ghee Gee, 
commanded by Captain Mahomed, and having a crew of 100 men, 
has arrived at Liverpool, fur the purpose of being lengthened and 
re-fitted. The Feiz Ghee Gee is at present in the Brunswick gravin 

dock. At the last meeting of the Mersey Dock Board, Mr. Mondal 
submitted a motion, of which he had given notice, to the effect.that 
no work, the estimated cost of which exceeds £10,000, shall be con- 
tracted for, or commenced without the approval of two-thirds of the 
members of the board present, when such contract or work is re- 
commended. The chairman read a letter from the solicitor to the 
Board, to the effect that the Act of Parliament, which provided that 
all questions were to be decided by a majority of the members pre- 





sent at any meeting, precluded the operation of such a motion as 
that of which Mr. Mondel had given notice. Mr. Mondel said his 
object was to prevent rash expenditure by the Board, and referred 
to the small majority by which it was determined to proceed with a 
measure now before Parliament and authorising the expenditure of 
£38,000. Mr. Mondel then proposed his motion, which, however, 
not being seconded, fell to the ground. 


A steamer of 4-horse power is now running on the classic Cam. 


The Newcastle Chronicle has some interesting observations on 
meteorological observations in balloons, It appears that the com- 
mittee of the Kew Observatory recently resolved to institute a series 
of balloon ascents with a view of investigating “ such meteorological 
ang physical phenomena as require the presence of an observer at 
a great height in the atmosphere.” The object to which special 
attention was devoted was the determination of the temperature and 
hygrometric condition of the air at different elevations above the 
earth’s surface. Besides this the observers were furnished with 
means of procuring specimens of the air at different heights for the 
purpose of analysis, and of examining, if opportunity offered, 
whether the light reflected from the upper surface of the clouds was 
polarised. The instruments required for the investigations were a 
mountain barometer, dry and wet thermometers, an aspirator = 
elastic apparatus to draw the air of the different strata past the bulbs 
of the thermometers, &c.), Regnault’s condensing hygrometer, a 
polariscope and glass tubes (furnished with stop-cocks) from which 
the air had been exhausted. ‘T'wo observers took part in the work 
in the first ascents, in addition to the aeronaut who managed the 
balloon, but subsequently Mr. Welsh himself alone conducted 
the observations. The car was an oblong basket, of wicker- 
work, about 6 ft. long, 3 ft. wide, and 2} ft. deep. A light 
board was fixed across the car, and upon this were placed 
the instruments. ‘The ascents were made with Mr. ©. Green's 
balloon, well known as the “ Royal Nassau,” with which that 

entleman had made upwards of 500 ascents with perfect _— 
The first ascent took place on the 17th of August, under considerable 
difficulties. After passing through a stratum of cloud the voyagers 
came into a clear air, above which, at a great altitude, thick masses 
of vapour obscured the sun, A few star-shaped crystals of snow 
fell into the car, but no remarkable event occurred during the 
journey, which extended over 57 miles, the balloon having travelled 
at the rate of 38 miles an hour. The second ascent too place on 
the 26th of August. The clouds were passed without being per- 
ceived, and the aeronauts then found themselves in a perfectly clear 
atmosphere, “the sky being exceedingly clear and of a deep blue 
colour.” The balloon passed through various currents of air, differ- 
ing in direction, but landed in perfect safety, after three hours’ 
absence from terra firma, at a distance of 25 miles from London, 
The third ascent took place on the 21st of October, when, in conse- 
quence of there being only two persons in the car, a great altitude 
was attained. The balloon entered a dense mass of cloud at a 
height of 3,000 ft.; at 700 ft. higher, the sun was seen shining 
through a veil of clouds at a still greater elevation. The upper sur- 
face of the stratum of cloud was seen to be very uniform, the 
irregularities not exceeding a few feet, and upon this floor of vapour 
a shadow of the balloon was seen fringed with a glory; within this 
shadow as a centre there was also observed a pk. of whitish light, 
the outer edge of it slightly tinged with yellow. The average rate 
of movement in this ascent was about 18 miles an hour, On this 
occasion the polariscope, used at an altitude of 4,000 ft. above the 
clouds, showed that the reflected light from the clouds next the sun 
showed no trace of polarisation, the light of the sky being strongly 
polarised. The fourth ascent took place on the 10th of November. 
At a height of 500 ft. the first cloud was entered, the upper surface 
of which was 1,970 ft. high. Above, a space of 2,000 ft. was clear 
of clouds, and at 4,0v0 ft. the second stratum of clouds was reached, 
its upper surface being 4,900 ft. high. After this no clouds were 
met with, the sun shining through thin cirrous clouds, which must 
have been at-a very great height. The direction of the wind near 
the earth was south-west; above it was easterly. On this occasion 
an elevation of 22,930 ft. above the level of the sea was attained ; 
the balloon travelling at the rate of fifty miles an hour. The effect 
of the diminished pressure of the air was felt somewhat incon- 
veniently, and much breathlessness and fatigue were experienced 
after slight muscular exertion. The descent was, moreover, rapid, 
in consequence of the discovery that the direction of the balloon 
was seaward, and the | g was effected, after a magniticent 
journey, near Folkestone, fifty-seven miles E.S.E. from London, On 
the days of the various ascents many observers in different parts of 
the country made corresponding meteorological observations at 
hourly intervals, and these were arranged in a tabular form by 
Colonel Sykes, the secretary to the association. From elaborate 
tables prepared by Mr. Welsh, and completed by Colonel Sykes, it 
appears that there is a steady decrease of temperature in passing 
through the lower stratum of air up to about 4,000 ft.; above this 
the decrease is arrested, and a uniform temperature appears 
to prevail in the zone of atmosphere above for a distance of 
2,000 ft., above which the temperature again falls in a regular 
ratio to altitude. This increase of cold is coincident with an abrupt 
diminution of vapour. A decided rise of temperature was always 
noticed in entering a cloud, and for a space of 600 ft. above it, after 
which the decrease and elevation proceeded as before. The regular 
“ay aoe of decrease of temperature with elevation can, therefore, 

e no longer maintained, ‘The interruption in the decrease of tem- 
perature was invariably accompanied by a large and abrupt fall in 
the temperature of the dew-point, or by actual condensation of 
vapour. From the analysis of the samples of air, it appears that 
the composition of the atmosphere, as regards the proportion of 
oxygen and nitrogen, scarcely varies more as we aunt through the 
first half of that atmospheye = at an altitude of about 3} miles 
one-half of the atmosphere lies beneath the aeronaut) than it is found 
to vary at different spots upon the surface. There is indeed no 
sensible difference in the composition of the air at the surface and 
at the greatest height accessible to man. 

We gather several topics of interest from the north. The Lords or 
the Admiralty, with the view of doing justice to the steam coal of the 
district, have ordered that Howard’s West Hartley coals shall be 
included in the list of coals for naval contracts.—A temporary 
bridge is to be erected on the site of the Scotswood fabric, destroyed 
by fire a few weeks since. The new bridge, the plan for which has 
been prepared by Mr. Peter | the engineer to the Newcastle and 
Carlisle Railway Company, will only allow of the passage of one 
train at a time; but, while only of a temporary character, it will be 
of sufficient strength to carry much greater weight than is ever 
likely to be put upon it. The bridge has been contracted for by 
Mr. b. Lawton, and it is expected that it will be finished in six or 
eight weeks.—The general committee of the coal! trade have issued a 
circular in which they strongly impress upon the trade the necessity 
of diminishing their consignments to London during the remainder 
of this month, as well as during the months of June and July. This, 
they say, is “required to bring the London market again into a 
satisfactory position, and to retain it in that position for the rest of 
the year.” Unless the r dation of the ittee is acted 
on at once, they affirm that prices must still further fall, and add 
that they make this recommendation with the sanction of the 
factors, who “fully agree in the necessity of an immediate diminu- 
sion of consignments.”—The question of deep-water docks at the 
Low Lights, the advocacy of which has been hitherto chiefly con- 
fined to North Shields shipowners, is beginning to engage the 
attention of commercial men generally on ‘Tyneside. These 
docks have been up to the present time opposed by the River Tyne 
Commissioners—first, because the effect of the piers (now in the 
course of construction) on the tides cannot be determined, and it 
would be unwise till that is ascertained to make such a decided 
change in the harbour; second, because of the fear there would be 
of collisions taking place when a number of vessels are coming down 
the river at high water, and are joined, as they would oy = be, 
on their passage to the sea by another fleet leaving the dock. The 








shipowners appear, however, to make out a clear case for the 
necessity of docks, and it remains for engineers to give their de- 
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cision as to the wisdom of constructing them at the spot described. 
Mr. Ure, the able engineer to the Commission, has the subject 
under consideration, and his report may soon be expected.— 
The Secretary-at-War has promised an inquiry into the claims 
preferred by Mr. Benson, with reference to the invention of 
artillery projectiles. A pamphlet issued by Mr. Benson on the 
subject was noticed recently in THe ENGinEER.—Messrs. Bolckow 
and Vaughan, the eminent ironmasters of Middlesbro’, have entirely 
abolished the system of issuing “ tommy” tickets to their workmen.— 
The following resolution has been passed by the North Shields dock 
committee. “That considering that upwards of £40,000 has been 
expended by gentlemen in Shields in fruitless efforts to obtain power 
to construct public quays, and such docks and other public improve- 
ments essential to the prosperity of the district, this committee beg 
leave to express their approbation of the bill introduced into, the 
House of Commons by the honourable member for St. Ives, with a 
view to remedy such evils as exist at this and other maritime 
boroughs of England, by conferring on the Lords of the Admiralty 
power to authorise the construction of quays, docks, and other public 
works, without the promoters of such public improvements requirin 
to apply to Parliament for a special bill to carry out their views.” 
—The Parliamentary committees have concluded their labours on the 
last of the local railway bills, and the Border Counties Company 
has obtained running powers over the Newcastle and Carlisle, and 
power to amalgamate with the North British. By this decision 
another independent line will have access to Newcastle.—A supply 
of water drawn from a local spring, and conveyed a distance of two 
miles by earthenware pipes, has just been made available for the in- 
habitants of Dunston. Dunston, like other Tyneside villages possesses 
some important manvfactories giving employment to a considerable 
number of mechanics. Situated between the railway and the river 
edge are the new forges just erected by Mr. Fulthorpe, who for 
many years was the principal manager of the firm of Crowley, 
Millington, and Co. A little to the west of Mr. Fulthorpe’s works 
is the alkali and bicarbonate manufactory of T. Burnett and Son, 
and the chemical works of Messrs. Myers and Co. Palmer, Hall, 
and Co. have a large timber-yard and steam saw-mill, where timber 
is cut into the requisite length and shape for shipbuilding purposes, 
Spades and shovels are also manufactured at Dunston, by Mr. Hed- 
worth, and by Penman brothers, and Mr. Abner Lucas carries on 
fire-brick works near the village. Archer and Son have smith and 
engine-shops, where the ingenicus patent safety-valve, for the pre- 
vention of boiler explosions, invented by Mr. Archer, jun., is sup- 
plied. A little to the north of Dunston is the rope-making establish- 
ment of Messrs. Dixon and Corbett, and close adjoining it the ex- 
tensive wire-rope works of Messrs. R. Newall and Co., whose sub- 
marine telegraph cables are famous “ all the world over.” 

The masting shears at Sunderland Dock are being considerably 
strengthened, and their capacity is to be increased to 20 tons for the 
shipment of locomotives and other large machinery. A new loco- 
motive has also been ordered for use at the dock, and will be ready 
in about five months. 

The mechanical trades on the Tyne continue active. Messrs. 
Palmer Brothers are making satisfactory progress with the iron 
screw frigate which they are building for the Government. Messrs. 
Morrison and Co., of the Ouseburn Works, are bury with heavy 
forgings for this ship, and a sister vessel, which is being built by 
Messrs. Westwood, Saillie, Campbell, and Co., of London. The 
frame for containing the screw propeller and lifting apparatus will 
weigh, when completed, 27 tons; the weight of iron originally 
forged was upwards of 35 tons, but 8 tons had to be bored, planed 
away, &c., before the tinal shape was arrived at. The ship is to be 
fitted externally with enormous pieces of iron quite sharp at the 
edge, and bent in a circular form above the water-line, for the pur- 

ose of running down opposing vessels of war. Internally a longi- 
tudinal kelson-frame, fitted ayainst the central rib in the stem, and 
extending right through the ship to the screw frame, will distribute 
the shock of the collision over the whole mass of the vessel, which 
will be built with iron 4 in. or 5 in. thick above the water-line to 
render her shot-proof, and capable of grappling with a 4,000 ton 
opponent. Messrs. Morrison have also on hand some heavy work 
for the Great Eastern. 

Intelligence has been received of the death of Mr. H. EF. Scott, 
C.E., who has fallen a victim in the cause of Indian progress, 
Mr. Scott was educated at the University of Edinburgh; and, 
in conjunction with the late Robert Stephenson, carried ott 
University honours. For many years he formed a part of Mr. 
Stephenson’s staff of engineers, and enjoyed, without interruption, 
his friendship and confidence. Subsequently he was engaged by the 
directors of the Leeds and Yorkshire Railway Company as their 
resident engineer. Mr. Scott went to India as one of the principal 
engineers of the Scinde Railway; and during his residence in that 
country had been occupied in some very difficult and important cal- 
culations. In demonstration of the estimation in which he was held 
as an engineer and a gentleman, his body was followed to its last 
resting-place by the Commissioner of Scinde, a guard of soldiers, 
and the whole staff. The deceased leaves a widow and eight 
children. 

An inquest was held at Bradford on Friday on the body of Wm. 
Binns, aged forty-five, who died from severe scalding, arising from 
the evaporation of steam from the bursting of a boiler at Thompson’s 
Mill, Goit-side, Bradford. It appeared from the evidence that the 
boiler was getting the worse for wear, and it was intended to re- 

lace it. The steam-engine was of 30-horse power, and the boiler of 

0 horse power. It was put in in 1854, by Messrs. R. Gordon, of 
Stockport. It had been repaired several times. The tubes had 
leaked, but had been immediately plugged. The engine had only 
been worked at a pressure of from 5 lb. to 10 lb. ‘The plate was 
corroded nearly through. It was not exposed to the fire. The hole 
in the plate had been caused by leakage from the tubes and by the 
water thence running to each side of the box and lodging amongst 
the bricks, mortar, and dust, thereby causing the iron to corrode. 
The boiler had been cleaned and examined every fortnight. The 
jury returned a verdict of “ Accidental death.” 

On Friday Mr. T. C. Clarkson delivered a lecture, under the 
auspices of the Leeds Chamber of Commerce, in illustration of a new 

rocess of economising raw material as applied to manufactures of 
eather. The plan advocated by the lecturer consisted in bringing 
into use that portion of the skin which in the course of manufacture 
into leather is considered as refuse, of working it up with thin sheets 
of cork, together with india-rubber, &c., the whole producing appa- 
rently good solid leather, which, the lecturer contended, would make 
up into good boots, leggings, harness, Kc., and at a very considerable 
diminution in cost. Mr. Clarkson illustrated his remarks by various 
articles made up in accordance with his process. 

The South Yorkshire coal trade is stated to be not so active as it 
was in the early part of the year ; still there is a fair demand for the 
Lancashire and other markets, both for the Barnsley hards (steam) 
and the new mixed article called Scotch slack. Many of our coal- 
masters, from the unsettled state of the colliers, decline entering into 
contracts which they might not be able to fulfil, as everything 
betokens a struggle for an advance of wages. 

The large clock for the new Leeds Town-hall has been fixed and 
put in operation. ‘The cost of the clock (supplied by Messrs. Dent 
and Co.) is about £550, and that of the large bell, on which the 
hammer of the clock strikes, £662. The clock will strike the hours, 
but not the quarters. The * going part” will only require winding up 
once every eight days, but the “striking part” will have to be wound 
up once in thirty hours. The pendulum is 8 ft. 9 in, long, and 
weighs 2} ewt., the weight of the ball of the pendulum alone being 
2ecwt. The weight of the striking part weighs about half a ton, and 
that of the going part 1} cwt., and they have each a fall of about 
60 ft. The hammer, which strikes the hour, weighs 2 cwt., and it is 
moved by a line of strong iron wire. It is lifted 10 in. each stroke, 
and the force of the fall will probably be 4 ewt. or 5 ewt. The 
sound cannot fail to be heard all over the borough, and even at a 
much greater distance under favourable circumstances, while there 
is no danger of the bell being damaged by the blow, as its weight, 
according to an inscription upon it, is 4 tons 1 cwt.1 1b, The dia- 








meter of each of the four dials of the clock is 11 ft. 4in. ; the minute 
hand is 6 ft. 10 in. long, and the hour hand 5 ft. The hands are 
made of copper. The figures indicating the hour are 19 in. long and 
2 in. wide, and the minute figures are 3 in. by 1} in. The mecha- 
nism is very simple, considering the gigantic size of the clock, and 
the escapement, which is according to the latest recommendation of 
Mr. E. B. Denison, Q.C., is the gravity escapement, with a double 
scope wheel containing six teeth. The figures of the clock’s faces 
are gilded, and can be very well seen in the day-time; but no plan 
has been determined upon for illuminating the dials at night. 

Another railway accident occurred near Liverpool on Monday. 
The engine of a passenger train, when opposite the Sandhills 
Station (en route to Southport), went off the line in rounding a 
curve, and after dragging two of the carriages with it, overturned. 
One of the carriages was broken, but, fortunately, no passengers 
were injured. The fireman, however, was badly hurt. The traffic 
was delayed for some time, as trains could not pass. One of the men 
who was injured in the accident near Liverpool, which was noticed 
last week, has died; he was the engine-driver of the train run into, 
and went underneath his engine, with the view of effecting some 
temporary repairs. While thus dangerously employed—and it is to 
be feared that it is not an unusual practice—the poor fellow met his 
untimely fate. An inquest, which has been commenced, was to 
be proceeded with yesterday. 

he heavy steel trade at Sheffield still exhibits great and unceasing 
activity, more particularly in railway springs and railway butlers. 
Some very satisfactory orders have come to hand from the French 
market, and also for the East Indies. To meet this increasing trade, 
manufacturers are making extraordinary additions to their plant. 

A new railway station has been opened at Wigan by the Lanca- 
shire and Yorkshire. The Eastern Counties—or rather, the Eastern 
Union—have also nearly completed a handsome new station at 
Ipswich, at a cost of about £5,000. This latter station has been 
erected under the superintendence of Mr. Brutf, C.E. 

On Saturday, the inauguration of a new line of mail steamers 
between Liverpool and Brazil took place at the Huskisson Dock, 
Liverpool. A large number of gentlemen, including many of the 
principal Brazilian shippers from Manchester, Leeds, Bradford, &c., 
sat down to a sumptuous déjedner, on board the Anglo-Luzo-Bra- 
zilian Company’s steamship Portugal. These steamers, which until 
recently made Milford Haven their head-quarters, have been brought 
round to Liverpool, which in future will be the port of departure 
and return. In changing the head-quarters of the line, the gentle- 
men connected with the Brazil trade believed that Liverpool, as a 
port of departure and return, would be much more convenient to 
the shippers from the manufacturing districts than any other port 
in the kingdom. These anticipations, it would seem, have been 
fully realised. [The French have also just established a line of 
s.eamers between Bordeaux and the Brazils. } 

A meeting of some interest has been held at Boston to promote an 
improvement in the drainage of the district. The chair was occupied 
by Mr. J. Banks Stanhope, M.P., who said he could not perhaps do 
better than go back a few weeks and explain the rise of the move- 
ment. A deputation of landowners of the East Fen and the Fourth 
District Commissioners waited upon the Witham Commissioners, 
stating that sume remedy was necessary for the drainage of the 
East Fen, which was in a very wretched condition. The Witham 
Commissioners replied to this deputation by telling them the powers 
of their Acts would not admit of their extending them any material 
aid; that they had already done all they could, and to do more it 
would be necessary to seek increased powers. The evil complained of 
arose beyond their drainage operations, and was caused by large banks 
of sand accumulating in the Raw, which acted as a barrier to their 
waters pas:ing into the sea with sufficient speed to keep the low- 
lands etticiently drained. ‘To remedy the evil two plans had been 
proposed, one of which was of an extensive nature, and might be 
termed a drainage by natural means; the other was of a more limited 
character, and was to be effected by the application of steam power 
for the purpose of pumping the waters into the sea. He had himself 
at one time felt much inclined to approve of this latter plan, but 
having recently looked more closely into the matter, and having 
conversed with several landowners on the subject, he had seen 
reason to change his views. In respect to the first plan, they had 
before them a report by Mr. Lewin, which showed that cutting 
through the clays would secure a complete means of drainage for a 
most extensive range of lands, and answer all the wants of the case. 
For the carrying out of this plan, however, the hearty support and 
co-operation of the East Fen proprietors was absolutely essential. 
On the motion of Mr. George Legard, surveyor-general of the Duchy 
of Lancaster, the meeting adopted a resolution advocating an im- 
proved system of natural drainage, securing in the Fourth District 
the low-lands from flood, and keeping the water down at a good 
drainage level in the higher districts. ‘ 


exact observations, that there is heat in the moon’s rays. Zantedeschi 
has discovered that this heat produces a sensible effect upon the 
mimosa. An English philosopher has found that the earth is colder 
during the first quarter of the moon than it is in the second. Upon 
the growth of plants the moon exercised a remarkable influence. 
The chemical action of light is necessary to their principal work, the 
absorption of carbon from the carbonic acid gas of the atmosphere. 
This work all plants carry on during the day, and in the night they 
sleep—except when the moon shines. She wakes them, and sets 
them at work. So the farmers who plant only just before the full 
moon are right, and the scoffers who call them superstitious are 
themselves the foolish ones. For, if sown before or near new moon, 


the young plants get above ground just at the full, when the tender ; 


things need sleep. But if sown just before the full, they come up 
about new moon, pass their babyhood under the soothing in- 
fluences of dark nights, and when the full moon comes are 
sturdy urchins, able to work night and day. ‘The moon- 
worshippers are right also in regard to the influence of the moon 
upon the weather. Herschel, Arago, and Whewell recognised 
that the moon had some slight power in dispersing clouds. The 
sailors go further, and say the moon eats up the clouds. Finally, 
Webb, after a careful comparison of the present appearance 
of the moon with the very precise maps made by Miidler some 
twenty years ago, has shown that there have been considerable 
changes. Some of the small craters, in particular, have a notably 
ditlerent form from what they had when Miidler observed them. 
These changes show the existence of water and an atmosphere. 
Father Secchi, director of the Roman Observatory, after much 
observation, has come to the conclusion that the peaks of the 
highest mountains on the moon are covered with snow. And, to 
make us still more at home on the moon, the owner of the observa- 
tory at Crawford, near London, gives it as his opinion, that what 
were at first marked down as seas, and afterwards supposed to be 
barren plains, are in fact extensive forests. In support of this, 
comes up a great astronomic authority, Schwabe, the discoverer of 
the periodic times of the sun’s spots. Besides these great smooth 
plains, which were called seas, there are a number of furrows or 
wrinkles, nearly a hundred,the nature of which was entirely unknown, 
Their length varies from three to thirty-five miles, and their greatest 
breadth is about 5,000 ft.; most of them are considerably narrower. 
Their sides are parallel and smooth; some run in straight lines, and 
some are gently curved. Ordinarily they are separate, but some- 
times they cross each other; often they cross craters, but occasion- 
ally they seem to be cut off by them. Of these furrows Schwabe 
has made careful study at various times ; he found them to consist 
of very fine parallel dark lines, separated by clear spaces. A few 


mouths later the lines or streaks had disappeared, but after a while | 


they returned, again to disappear. In this periodic change he 
thinks that he finds proof that these lines are rows of trees, and the 


clea? streaks between them are the bare ground seen when the trees | 


When the trees are in full leaf, the ground is so covered 
Nothing is 


are leatless. 
as io produce a uniform shade, and the lines disappear. 


more natural than to suppose that the dark spots on the moon are | 


forests; but how shall we account for the growth of these trees in 
right lines ? 


























































CES CURRENT OF METALS. 

British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying excey,t on Foreign Tin, 
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Rais, — There has been more inquiry this week for America, but prices 
remain as last reported. 

Scotcu Pig-1roN has experienced but little change during the past week. 
There has been a fair demand for both warrant and shipping iron; the 
market closes firm at 50s, 9d. sellers, and 50s. 6d. buyers. Warrants, cash, 
and 62s. for three months open. 

SPELTER in moderate demand. 

Correr.—But little inquiry. 

Leap firmer and in good request. 

Tin.—The ruling rates for English are well maintained, but in foreign 
there is not much doing. Banca is quoted £136, and fine Straits £130. 

Tin PLaTes continue dull, 

MOATE and CO., Metal Brokers, 


31st May, 1860, 65, Uld Broad-street, Loudon, 
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CryLon Rartway.—The report of the directors of this company 
states that, in consequence of the very high estimates prepared by 
Mr. Doyne, the company’s late chief resident engineer, of the cost 
of the railway, arrangements were made with Messrs. Brassey, Peto, 
Betts, and Wythes, and Messrs. Waring Brothers, to send out inde- 
pendent agents of theirown to examine the country, with a view to 
competitive tenders. This was represented to the Secretary of State, 
ard, with his concurrence, Messrs. Waring’s agent left England for 
Ceylon at the end of August last, and returned in December, but 
Messrs. Brassey and Co. were unable to despatch their representative 
until October, who consequently did not return until the ead of 
February. Immediately on his arrival a general specitication was 
prepared and settled with Mr. Hawkshaw, the engineer acting on the 
part of the Government, as the basis of the tenders. This specitica- 
tion was issued on the 10th of April, and tenders were invited for the 
19th of the same month. A copy of the sprcitication was forwarded 
to Captain Moorsom, the Government engineer, and an additional 
week granted to enable him to send in his tender; instead of doing 
so he expressed his inability to tender upon the company’s specitica- 
tion, although both the other contractors were ready to do so. It 
was then intimated to him that his tender would be received 
upon any specification of his own, and the time for tendering 
was extended for a further period of a week, expiring on the 10th 
of May. On that day tenders were received from Messrs. Brassey 
and Co., and from Messrs. Waring Brothers, and referred to 
Mr: Hawkshaw and Mr. Gregory. Some additional information, 
however, required in the specitication, did not accompany the 
tenders, and had still to be supplied. Captain Moorsom did not put 
in a tender. It had been the earnest endeavour of the directors to 
bring the matter to a speedy and satisfactory conclusion, and the 
correspondence with the Government on the subject would show 
that they had left no means untried to enable them to attain that 
result in time to communicate it to the proprietors at the meeting. 
While the directors, in common with the colony and the proprietors, 
regretted the delay which had taken place, it was nevertheless 
satisfactory to observe that it had not been unattended with benetit. 
In consequence of the wish of the Government that operations 
should be partially suspended until the question of the estimates 
and contracts should be decided, comparatively little progress had 
been made with the works during the past half-year. About 
fourteen miles of the line were far advanced in construction, and the 
present acting engineer, Mr. Molesworth, had so judiciously con- 
ducted his operations that he had kept the whole of the staff protit- 
ably employed, and everything that had been done would tend to 
facilitate arrangements for resuming the work. The number of coolies 
employed, according to the latest accounts, was about 1,400, but in 
order not to lose the dry season the Government had sanctioned the 
employment of 1,000 additional men, so as to push on those portions 
of the line which were liable to be flooded at certain seasons of the year. 
Fresh surveys had been made in various directions, some with a 
view to improvements in Mr. Doyne’s line, and others with a view 
of obtaining a line through the upper country susceptible of better 
gradients, the results of which, as far as they had gone, convinced 
the directors that, by devoting more time to the exploration of so 
difficult a country, a more advantageous route than that recom- 
mended by Mr. Doyne would yet be found. With this object the 
Government had lately authorised the survey of one of the most im- 

ortant of the suggested deviations. Since Mr. Doyie’s return, Mr. 
Molesworth had administered the twofold otlice of agent and 
engineer, and the directors expressed the high sense they entertained 
of the able manner in which he had conducted the company’s 
business. Up to the 14th of April, 1859, neither the directors nor 
the Governor of Ceylon, with whom the late chief resident engineer 
was in constant communication, had the smallest reason to suppose 
that the estimates would exceed £1,200,000; they consequently 
entered into contracts for permanent-way, stores, and other materials 
applicable to the whole line, the cost of which was included in the 
expenditure already incurred. Large supplies of rails, 1/0 iron 
bridges, and other materials and stores were purchased, and ready 
for shipment; but directly the Governor had reason to suspect that 
the estimates would greatly exceed £1,200,000, means were taken to 
| suspend shipments and to diminish every expenditure in their power. 
The actual expenditure in England to the present time was £99,938, 
and in Ceylon to the 9th of February £115,675; total, £211,214. 
| The amount received on capital account was £294,221, leaving 
' £83,007 in hand. 
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SOCIETY OF ARTS. 
Wednesday, May 23rd, 1860. 
Dr. W. A. Miter, in the Chair. 

ON THE HISTORY, GEOLOGICAL AND GEOGRAPHICAL DIS- 
TRIBUTION, AND COMMERCIAL BEARINGS OF THE MARBLES 
OF TUSCANY AND MODENA, AND OF THE BORACIC ACID 
LAGOONS OF THE MAREMME, 


By W. P. Jervis, F.G.S. 
(Continued from p. 349.) 


I Kxow of no Oolitic marbles in Tuscany, but of the Cretaceous 
group may be mentioned the Ses pink and pale red varieties, 
more properly limestones. To this period belongs the celebrated 
and widely-used Portoro, of the Island of Palmaria and Porto 
Venere, on the western promontory of the Gulf of La Spezia, near 
the confines of Modenaand Piedmont. The village of Porto Venere, 
bombarded during late wars, and still half in ruins, is of great anti- 
quity, having been known to the Romans as Portus Veneris. 
should imagine it highly probable that they employed the beautiful 
marbles so near this place. A great convulsion which has occurred, 
and has been so ably described by Sir Roderick Murchison, may 
now be more easily studied than formerly, for half-way to La 
Spezia, and near the newly-erected arsenal, is a lofty conical hill, 
crowned with a fort; the strata have been laid bare from the base 
to the summit by the engineers, who are constructing a military 
road up the hill. The marble is chiefly black, with bold yellow 
veins, and may be obtained in very large blocks. Seldom does it 
ever fall to the lot of the geologist to have natural sections so 
admirably supplemented by human art as here, where the strata of 
hard limestones verging on marble are seen alternating with thin 
beds of softer rock, and the violent magn tna may be traced 
to perfection; in one part of the valley, forming a large synclinal 
axis, the strata inclining on either side at an angle of 60 deg. with 
the horizon; further down, the distortion increasing, the lower beds 
are actually turned over on the upper. 

All along the streams, both at Carrara and Serravezza, are 
numerous water-mills, where the blocks are sawn into slabs for table- 
tops, and the smaller pieces cut into squares for pavements, &e. At 
one mill at Serravezza which I visited, several sawing frames are 
placed parallel to one another, and perpendicular to the axis of a 
wheel, to which they are attached, motion being communicated by 
an eccentric. The saws are simple iron blades, 9 ft. or 10 ft. long; 
two dozen are fixed into a massive rectangular wooden frame at 
intervals of an inch; thus a large block of marble is at once cut into 
numerous slabs with great precision ; no attention is required beyond 
supplying sufficient sand and water to trickle over the cutting edges, 
and weighting the machine properly, = ar de 

The population of Serravezza was less in 1745 than in 1551, in the 
days of Cosmos I. In 1833, after the quarries had been reopened, 
it was half as much again, and is now on the increase. . 

An efficient mode of sawing blocks in situ is much to be desired ; 
the extensive use of gunpowder is wholly unsuited, as the rock is 
frequently much shattered already. Hitherto it has been the custom 
to extract the marble only at or near the surface. I doubt whether the 
white kinds would not be obtained better by cavern working, by which 
means it would be far less exposed to the action of the atmosphere 

und every variation of temperature, which must considerably 
augment the tendency to shiver ; water enlarging and extending almost 
imperceptible flaws as it freezes in winter, or evaporates in summer. 
Road communication is established between Serravezza and Cardoso 
up the Vezza; elsewhere, I am sorry to say, I cannot speak very 
favourably of the means of transit; blame is not to be laid on 
private individuals, but to be ascribed to maladministration on the 
part of the Government, especially in Modena, where actually 40 per 
cent. ad valorem duty has been levied on marbles excavated in this 
duchy. Under the wise rule of the new sovereign we may hope 
better results. Hitherto the argument of Cosmos I. has been 
considered convincing, who, having commenced an enormous obelisk 
near Serravezza, some one inquired of him how it should be trans- 
rted to Florence? ‘Let us first think of quarrying it,” replied 
e, laconically, “and then how we can manage to bring it here.”— 
(Agostino del Riccio.) The true motto should be, make your com- 
munications ; quarries will soon be found to line the road. 

Signor. Adami, of Leghorn, having just obtained concession ofa 
railway from Genoa, vid Carrara, &c.,to Pisa, 1 should recommend 
a system of tramways down certain valleys (as I have drawn on the 
accompanying map), instead of an apology for an ox-track which 
now leads from the most celebrated statuary marble quarries in the 
world to Carrara and Serravezza. On the Modena side this could 
be done without trouble. Instead of the Government levying duty 
on the marbles, I would suggest that they should concede to the 
three towns of Massa, Carrara, and Serravezza the right of making 
a perfect set of tramways from the main railway stations to the 
mountains, and that the proprietors of the quarries, ceasing to pay 
any tax to the State, should be compelled to make use of the tram- 
road, for which they could annually compound for a certain sum. 
By this means the antediluvian ox-wagons would be done away with 
entirely; and instead of barges below Carrara and Serravezza having 
to put off from the beach, as is now the case, whenever the wind 
sets on the exposed shore, thereby often incurring months of delay 
and much expense, the whole of the marble would go by railway to 
La Spezia or Leghorn, where the ports are always accessible. By 
these simple tramways, constructed at a suflicient height above tor- 
rents, communication would be permanently established with the 
towns; and, without diminishing the protts of any of the pro- 
prietors, marbles could be obtained at a far lower price, and this 
would ensure an increased consumption at home and abroad. 

1 have been unable to find the statistics of the productions of the 
late Duchess of Modena in any publication issued in that state. The 
“ Annuario economico statistico dell’ Italia,” Torino, 1853, gives 
little more satisfactory information. It is there stated that the ex- 
ports of marble from Carrara, from 1837 to 1846, were valued at 
£370,341. The total produce in 1847, including that for home con- 
sumption, was estimated as worth £66,139. At the same period, 
2,258 persons were employed, directly or indirectly, in the marble 
trade. Through the kindness of Sig. Fabbricotti, a gentleman who 
owns extensive quarries, I am enabled to publish more particulars 
than have probably been yet set before the English public. That 
gentleman has made out a table, which, though not official, may be 
considered as pretty accurate :— 


— 











| | Sundries :— | 
Statuary Allother Slabs, Mortars, | 
Marble, in kinds | Sculpture, | Total. 
locks. | in Blocks. | Architectural | 
| | Works. 
| Tons, Tons. | Tons. | Tons. 
Carrara produces about 2,900 | 46,367 5,518 54,785 
| | 
Massa produces about... | 106 2,792 1511 | 4,409 
Totalin Modena .. | 3,006 49,159 | 7,029 | 59,104 
' 


' 





Of the marble in blocks about half is exported to the United 
States, which appears to be a steady and good market. Of the other 
J alione-third is exported to Great Britain, and two-thirds to the 
rest of Europe. A heavy duty is levied on Italian marbles in France, 
in order to keep up the demand for home produce. Notwithstanding 
these disadvantages, Carrara marble is much used there. The weight 
of Carrara marble is about 160 Ib. per cubic foot. That of Sienna 
warble is about 180 Ib.: it is sold by weight. ‘The price of labour at 
Carrara is about 2s. per diem for common labourers; 2s. 6d. to 3s. 
for skilled quarrymen ; 4s. for the best and most intelligent work- 
men. 

No vessels can load at the beach below Carrara, Massa, or Serra- 
vezza direct for this country, as the depth of water is so inconsider- 
able, though coasters go a3 far as Naples, Marseilles, Genoa, and 





Leghorn. As we obtain all the marble vid Leghorn, the Custom- 
house returns which I here append do not specify which is Mod 


found boracic acid in these mi, a fact confirmed two years 





produce and which is really Tuscan marble :— 
IMPORTS OF MARBLE FROM TUSCANY (INCLUSIVE OF CARRARA 








MARBLE). 
” Sawn, or otherwise , Rough blocks 
Years. Manufactured. Value. | or slabs. Value. 
Tons. cwt £ Solid feet. £ 
1854 443° «3 11,079 106,601 66,627 
1855 265 19 7,979 99, 231 54,577 
1856 524 14 20,988 56,804 31,242 
1857 491 0 19,640 84,524 46,488 
1858 5385 16 29,288 68,553 37,704 
1859 593 12 29,678 89,740 49,358 
2,004 4 | 118,652 | 505,483 285,996 


The prices of marble in London fluctuate. Sig. Fabbricotti has 
informed me that they are now quoted as follows :— 
ge Per cubic fovt. 
000 to £3 0 0 
1150 tw 200 
016 0 to O18 ¢ 


much as 
First quality 
Second quality .. .. +. «+ os ow 
Ravaccione, called in English, for some , 


Superior statuary marble fetches = £ 


— 


unaccountable reason, Sicilian .. 976 tw 096 
Veined white, Bianco chiaro a we 08 0 to 010 0 
Carrara, Dove, or Bardiglio oe ee 09 6 to O11 6 
Serravezza, Dove, or Bardiglio 0O1ll 6 tw O16 0 

0 


Portoro co 60 se 06 se 0Ol4 0 w O18 


Boracic Acip, 


In 1742, a Tuscan traveller visited the salt works of Volterra, in 
his rambles through the Maremme, and proceeded southwards by 
Pomarance to Monte Cerboli, in order to examine the curious 

henomenon of hot vapours which abounded in the neighbourhood. 
faving given the account of the saline in considerable detail, he 
relates in the following manner how he took a stroll in the long 
valley which stretches south-east from Monte Cerboli, and in a few 
minutes reached the little torrent Possera. All around him was a 
scene of desolation, well titted to strike dismay on the ignorant, but 
eminenily suited to the contemplative mind of the naturalist, to 
whom the most dreary plains and barren_rocks yield ample subject 
for useful and agreeable study. " 


He was, however, rapidly brought to his senses by the scene 
around him; he stood close to a yawning gulf, from which issued 
sounds and odours unearthly; he would fain look down and peep 
into the mysterious chasm to learn something more of its nature, 
but his temerity was rewarded by a surly growl from within, and 
his guide told him that the noise sometimes resembled an hundred 
bellows, as if Vulcan himself were hard at work, while flames issued 
forth at night after very hot days. Though he saw no tire, the vapour 
served as a warning for him to keep at a considerable distance; but 
before long he came upon more fissures and soffioni, and little lagoni, 
or pools of muddy blue waters, boiling vehemently, the impri- 
soned gases producing bubbles increasing in size till sufficiently large 
to cause them to burst. Dense white vapour, smelling strongly of rotten 
eggs, rose from the lagoni, and ascended to a considerable height 
into the atmosphere. ‘Lhe ground on which he stood was soft and 
crumbled under his feet; the decomposed rocks, and many of the 
efflorescent minerals, were new to him, and the subject of many 
curious speculations. The whole of the valley was apparently 
studded with these lagoons; any attempt to define their number was 
futile, connected as they were in many places by cross fissures and 
superficial cracks. Not a tree was visible throughout the extent of 
the valley, and scorched by the subterranean heat, the opening of a 
new fissure was a signal for the destruction of all neighbouring 
shrubs. Occasionally, he was told, the lagoni would be overcharged 
by the rain, and their contents tlow into the Possera, where the heat 
would immediately kill all the fish for a considerable distance down 
its course, the density of the atmosphere in cloudy weather, pressing 
on the columns of vapour, causing them to lie more close to the 
ground and spread themselves horizontally, while the grumbling 
sounds in the bowels of the earth redoubled in fury. Passing on 
towards Castelnuovo the same lagoni were abundant, but of smaller 
dimensions, where, according to tradition, they were on the increase ; 
on the other hand old lagoons dried up, only emitting steam at 
intervals. 

A farm-house, near Castelnuovo, built 200 years before, had been 
suddenly undermined, a fumacchio, or incipient lagone, having 
unceremoniously made its appearance in the kitchen, and rapidly 
assumed the dimensions of a true lagoon. The inhabitants were 
utterly defenceless, and bade adieu to their ancestral tenement, 
the stone walls of which were soon attacked by the corroding 
influence of the vapours, and speedily destined, as our traveller 
truly predicted, to crumble to pieces, “Within certain limits fertil 
fields were subject to be laid waste, and poi gases ped, 
which had frequently proved fatal : thus he relates how a swine- 
herd in charge of forty pigs had been overtaken by the noxious 
gases; all the poor animals were killed but one; the witty peasant 
would have shared the same fate, but for his presence of mind, for, 
according to the version he made of his exploit, while unable to walk 
away he rolled himself over and over on his side till he arrived at 
the bottom of the hill, where the air was pure. A less fortunate 
man, who was working in an alabaster pit, was suddenly over- 

wered by the escape of mephitic gas through the marls, and cried 
oudly for help from his fellow at the mouth of the shaft; while he 
was being hauled up he was stifled by oppression of the lungs, and 
fell lifeless to the bottom. Should any luckless wight approach a 
lagone too closely he stood the chance of sinking into a quagmire 
and losing a leg. Sheep occasionally fell victims when rushing 
too carelessly along, and after remaining a short time in the water, 
nothing but the bleached skeleton remained. Though this is 
perhaps rather overdone, the temperature being very considerably 
above the boiling point of pure water, very serious, and generally 
fatal accidents, must have resulted. 

It would be unjust to say that the soffioni were utterly useless. 
The skilled peasants would cleverly manage to roast their chesnuts in 
sacks—no small convenience in a district where this article is a sub- 
stitute for bread—placed over these vapour rents ; birds, game, and 
cattle made the lagoni their winter resort, in order to escape from the 
cold snowy ground; the latter, indeed, occasionally frequented the 
neighbourhood to rid themselves of gad-flies and mosquitoes. Our 
travellers traced the vapours principally along the course of the 
rivulet, where they found their way out from beneath huge masses of 
rock: in their vicinity a hole made with a stick would frequently 
originate a little pool or lagoncelio, from whence sulphurous vapours 
poured forth. As to the noxious vapours, which are nothing but 
carbonic acid gas, he was told that the introduction of a copious 
supply of water into the vents destroyed their power. 

The origin of these remarkable fissures, the graphic account of 
which by Largioni Tozzettil have translated and abridged, was first 
pointed out by Sir Roderick Murchison, whose great generalising 
mind proved them to have the same lineal direction as the axis of 
the Apennines and the serpentine eruptions of Tuscany, and to be 
closely connected with recent earthquakes. From the fact of the 
fissures being easily blocked up by detritus, &c., I would argue that 
they did not exist before the Deluge, at which time they would have 
been completely choked and destroyed. Earthquakes, however, are 
common in Tuscany, one having occurred within the last eighteen 
months. The Codicc della Gaddiana mentions that in 1320, near 
Velieno (Vegliani?) in the Volterrano a fissure was produced by an 
earthquake, whence water rushed out in large quantities, great 
heat being also evolved, and a lake was soon formed, which finally 
attained the depth of 80 ft. Ugolino di Monte Catini, quoted by 
Repetti, while speaking of the neighbourhood of Monte Cerboli, made 
no mention of lagoons, though he dwells in detail on those of 
Castelnuovo, whence Repetti concludes that in the middle ages, when 
Ugolino lived, there were no fissures or lagoons in the former place. 

In 1777, Hoeffer, the chemist of the Grand Duke of Tuscany, 








quently at Monte Rotondo, by Professor Mascagni, well-known 
for his researches on the lymphatic system. 


Mascagni was too much engaged in his scientific labours to carry 
out his idea of working the lagoons, for which he even obtained a 
patent during Napoleon’s rule in Italy ; he, therefore, ceded his right 
to Sig. Fossi, to whom he communicated his propositions for placing 
cauldrons of the solution of acid in the lagoons, as in a water bath, 
in order to concentrate it. Fossi was the tirst to obtain boracic acid 
in any quantity from Monte Rotondo, and I find (from the Ati det 
Georgofili, tom. xvii., 1839. Firenze) that he even exhibited white 
glass in Florence as early as 1818, prepared with borax made from 
the lagoons. Messrs. Guerazzi po) Brouzet worked the lagoons of 
Monte Rotondo from 1815 to 1818, employing as their engineer Sig. 
Ciaschi, who made a further improvement in constructing artiticial 
lagoons round the dry soffioni to utilise the hitherto waste vapours. 
The poor fellow was one day superintending an operation of this 
nature when, in 1816, he fell into a fissure. He was dragged out 
half-dead, and only lingered for a few days, during which time he 
suffered the most excruciating torture from violent spasms and 
frightful burns. Guerrazzi and Brouzet with great difficult 
managed to export to France 3 tons and 5} ewt. of very impure crude 
boracic, in the nine and a half months ending April 1, 1818. A small 
quantity of these mineral waters had been for many years employed 
in pharmacy, under the name of Sale Sedativo di eahews, borax 
being considered a calming medicine. 

Thus, for forty years, Tittle or nothing was done, when, in 1818, 
M. Francois Lardarel, a French gentleman then in Tuscany, resolved 
on the formation of a small establishment for the collection and ex- 
traction of the boracic acid. Nor many years his labours were 
attended with small success. ‘The sale of the acid was steady, but 
the profits were but miserable. He was thus induced to study the 
most economical way of evaporation, the expense of firewood used 
for that purpose up to 1827 having swallowed up the greater part of 
his proceeds, the more so as it was particularly scarce in that neigh- 
bourhood, where not a blade of grass was to be seen, and road com- 
munication had all to be made for bringing it by the proprietor of 
the works. 

After much thought the brilliant thought struck M. Lardarel that 
by some ingenious method he might turn to account the natural 
steam jets or soflioni arising so plentifully from the soil, and at the 
period I have mentioned he devised the means of imprisoning them 
and turning them to account, which I shall presently describe. 
The process was a magniticent triumph for those days when, let us 
remember, steam was little known as an element of manufacturing 
industry, From that time the produce of the works rapidly in- 
creased, and the uses to which the boracic acid was applied became 
equally numerous. 

At the present time there are no less than nine separate establish- 
ments belonging to Count Lardarel, all situated within a few miles 
of Castelnuovo, a little commune in the government of Leghorn, 
half-way between Volterra and Massa Marittima—viz., Lustignano, 
Lardarello, Lago, Sasso, Monte Rotondo, Serrazzano, San Federigo, 
San Edouardo, Castelnuovo. Monsieur Durval has one establish- 
ment at the Lake of Monte Rotondo, but besides these | know of no 
others, All these places are in close proximity to eruptions of gabbro 
or Miocene serpentine, as at Monte Cerboli, Serrazzano, Monte Ro- 
tondo, and numerous other localities, where that rock has pierced or 
entered the sedimentary strata. No one can call in question the 
existence of deep-seated subterranean fire in this neighbourhood ; 
though, during the present century, no flames have been seen at the 
surface. I cannot help thinking that these insignificant vents can 
only be supplementary to the more capacious craters of the volcanos 
in the south of Italy, where more ample space is provided for the 
escape of the gases produced by the decomposition of mineral 
matter, 

(To be continued.) 


Wurrwortn Guys.—Mr. Whitworth’s experimental 80-pounder 
gun recently tested off Shoeburyness is ordered to remain in store at 
Woolwich, pending instructions from the Lords of the Admiralty as 
toa snowed of the experiments. The same regulations as to secrecy 
which formerly prevailed relative to Sir W. Armstrong's gun have 
been renewed with respect to the gun of Mr. Whitworth, which is 
ordered to be packed and carefully kept from the examination of all 
persons. 


Foreign AND CoLoniaL Jorrines.—There is at last a poorest 
of the Panama route to Australia being opened out for traffic. The 
railway across the isthmus is already in operation, and a new com- 
pany is being organised to conduct the mail service across the ocean. 

y this route, London will be placed within 45 days’ journey of 
Sydney. ‘The subsidy which the Government of New South Wales 
has been solicited to grant is £82,000, and the answer of the Govern- 
ment is expected by the incoming mail.—On dit that ten large 
steamers are about to be built in this country for the Emperor 
Napoleon.—Information has been received at New York that Mr. 
H. 8. Sandford, secret agent ef the Panama Railroad Company, has 
failed in certain objects sought at Bogota. These were the annoul- 
ment of the Chiriqui Improvement Company's grants, and the 
extension of the Panama Railroad Company's grant to 99 years. To 
accomplish his ends, Mr. Sandford offered, on the part of the Panama 
Company, a payment in cash of half a million of dollars, and the 
right to the Granadian Government to levy a tax of 2 dol. upon each 
passenger over the isthmus. That Government asked forty millions 
to extend the term to 99 years, and to relinquish the right of Granada 
to purchase the Panama Railroad for five millions in 15 years from 
this time.—It is stated that large quantities of flax seed have this 
year been sown in Canada; and in a letter from Dr. Lawson. pro- 
fessor of chemistry and natural science in Queen's College, Kings- 
ton, the writer says :—“* Of the suitableness of our soil and climate 


there is no question; it merely depends upon the “- application 
of the necessary capital and labour.”"—A “ navigable ~ so = 
leon in 


Galignani styles it, has been inspected oo ~ Emperor Na 
the court-yard of the Tuileries. His Majesty, leading the Prince 
Imperial by the hand, inspected the 2 and the Empress 
examined it from one of the windows. ‘The balloon, which is some- 
what in the form of a whale, is provided with paddle-wheels worked 
by a small engine, and made to act in any direction by means of a 
rudder placed at one of the extremities. The whole was kept 
captive at a height of some yards, and executed different manwuvres, 
among which were a circle and a stoppage before the window of the 
Empress. ‘The Emperor witnessed the experiments with much 
interest, and addressed numerous questions to the inventor.—A great 
fall of meteoric stones is reported to have been witnessed recently in 
Ohio, U.S, A noise like the roar of a cannon in the sky was followed 
by the fall of a number of stones weighing from 2 lb. to50 1b. The 
noise was heard throughout a wide range of country, and stones 
were found freshly imbedded in the earth, as much as 50 miles apart. 
Near M'Connellsville, several boys observed a huge stone descend to 
the earth, which they averred looked like a red ball, leaving a line of 
smoke in its wake. A gentleman walking in his tield, New Concord, 
heard a terrific crash, like thunder, which lasted half a minute, 
and then plainly saw a large body descending through the 
air, with a velocity apparently much greater than it could 
have attained by its own momentum. Going to the spot where it 
touched the ground, he found a rock weighing over 50 Ib, imbedded 
in the earth a depth of 2 ft. Houses were shaken by the shock, and 
in one or two instances the doors were burst open.—Some three 
years ago a project was started for connecting the Danube and the 
Black Sea by means of a railway, to traverse the peninsula marked 
by the remains of the ancient Kustendji Canal. ‘The capital was 
quietly got together, the concession from the Porte obtained, and the 
works, it is stated, are now so far advanced as to afford the prospect 
of the opening of the line in September next. Besides the facilities 
for trattic to be afforded by this undertaking, the improvement of the 
harbour of Kustendji has been proceeded with to such an extent as 
to afford increased protection to shipping resorting there, 
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ON THE MOVEMENTS OF LIQUID METALS AND ELECTROLYTES 
IN THE VOLTAIC CIRCUIT. 
By Georce Gore, Esq. 

It has long been known that when a globule or layer of pure and 
clear mercury is placed upon a smooth non-metallic surface, a watch- 
glass for example, and covered to a small depth with a watery 
electrolyte, sulphuric acid in particular, and two terminal platinum 
wires from a voltaic battery are dipped into the electrolyte, one on 
each side of the globule, the mercury makes a movement towards 
the negative wire, and a rapid and continuous stream of the super- 
natant liquid flows from the negative to the positive electrode over 
the surface of the mercury, and back again by the sides of the con- 
taining vessel. Also that when a small drop of a watery electrolyte, 
especially sulphuric acid, is placed upon the surface of pure and dry 
mercury, the latter connected with the negative pole of a battery, 
and a platinum wire from the other pole momentarily immersed in 
the electrolyte, the drop of liquid is suddenly repelled and spreads 
over the surface of the mercury. 

2. These phenomena have been examined by Herschel,* Erman, 
H. Davy, Runge, Pfaff, and others,t and some of the results have 
been recorded in the first volume of “Gmelin’s Handbook of 
Chemistry,” p. 486 (published by the Cavendish Society); but no 
definite cause of the movements seems to have been discovered. 
Herschel has, however, shown that the continuous movement of the 
supernatant liquid is unaffected by the approach of strong magnets, 
and that it is influenced by the chemical nature of the electrolyte ; 
also that its direction is notably influenced by the presence of various 
metallic impurities in the mercury. ve : 

3. Being desirous of ascertaining the conditions under which the 
movements are produced, the relations of the phenomena to ordinary 
and recognised actions, and the more immediate cause or causes of 
the movements, I have undertaken the following experimental in- 
vestigation. ' 

4, $n describing the experiments I shall have frequent occasion to 
speak of the continuous How of the electrolyte, and of the sudden 
repulsion of drops of liquid already mentioned, and shall therefore 
speak of the former as the continuous action or movement, and of 
the latter as the sudden or momentary one. Also in speaking of 
the continuous motion, I shall call it positive flow or movement 
when the supernatant liquid proceeds from the positive wire towards 
the negative one, and negative flow, &c., when it passes in the 
opposite direction. 

5. The usual method of manipulation I have adopted has been to 
take a watch-glass of about 2 in. diameter and place in it by means 
of a small gutta-percha spoon capable of contaming from 20 to 50 
grains of mercury, a globule of that metal of about 3° grains weight, 
adding suflicient of the electrolyte to just cover or nearly cover the 
globule of metal, and sifting a few particles of tinely powdered char- 
coal or asphaltum upon the surface of the liquid, to facilitate obser- 
vation of the movements; next, using a Smee’s battery of 22 pairs 
of plates 4 in, deep and 2} in, wide with terminal platinum wires, 
charged with one measure of oil of vitriol and 15 measures of water, 
I place the end of the negative wire in the liquid about }th of an 
inch from the mercury, and then carefully immerse the end of the 
positive wire in the liquid on the opposite side of the globule, at a 
greater distance from the mercury than the negative wire in the 
case of an alkaline solution, and at a less distance in the case of an 
acid one, in order to prevent the mercury from touching the 
electrodes by its movement and thus vitiating the first and 
purest result. A polished oval space 2 in. long, 4 in. wide, and j in. 
deep, with a curved bottom, formed in a thick plate of glass 
and substituted for the watch-glass, did not admit of such satis- 
factory freedom of motion. In doubtful cases of movement, a small 
porcelain boat, such as is used in organic chemical analysis, was 
sometimes employed instead of the watch-glass; and in certain 
special experiments a V-tube was employed. In nearly all cases the 
mercury gradually became impure, and therefore fresh mercury was 
taken for each experiment. 

A. Conditions of the Movements. 

6. Two substances are always required in these experiments, with 
one alone the movements never occur. 

7. To determine whether both the substances must be in a liquid 
state :—Ist. A portion of mercury in a watch-glass was connected 
with the negative pole of a battery and covered with a flat piece of 
platinum foil; a drop of solution of sulphate of potash was placed 
upon the foil and the end of the positive wire dipped into it. No 
movement, either sudden or continuous, of the solution or mercury 
took place. On substituting for the foil a circular piece of filtering 
paper varnished all round its edge and covered with several drops of 
the solution of sulphate of potash, the sudden repulsions were pro- 
duced readily, but were much less powerful than when the liquid 
was placed alone upon the mercury. 2nd. ‘Two circular clean spaces, 
4 in. wide, were scraped with a knife upon a horizontal plate of 
zine; one of them was amalyamated with mercury and left covered 
with a very shallow layer of that metal, the other was also amalga- 
mated, but the excess of mercury was wiped off; each of the spots 
was now covered with a shallow layer of a weak solution of sulphate 
of alumina, the zine plate connected with the negative plate of the 
battery, and the end of the positive platinum wire dipped in succes- 
sion into the supernatant portions of liquid; the solution above the 
thin layer of liquid mercury was powerfully repelled on making the 
contact, whilst that upon the other spot was unaffected. Similar 
results were obtained with a solution of caustic potash, also with a 
plate of tin. 3rd. A portion of Newton’s fusible alloy was melted 
under a layer 4 in. deep of a solution of chloride of zinc, and 
the ends of the platinum wires from the battery immersed in 
the supernatant liquid until the alloy cooled and solidified ; the zine 
solution tlowed from the negative towards the positive wire as long 
as the surface of the alloy remained in the liquid state, and ceased to 
tlow immediately the surface of the metal soliditied. Also a drop of 
a strong solution of caustic potash placed upon the melted fusible 
alloy, the latter connected with the negative pole and the former 
with the positive pole, exhibited the usual momentary repulsions as 
long as the surface of the alloy remained fluid. I therefore conclude 
that both the substances must be in a liquid state. 

8. ‘To ascertain whether both the substances must be cor ductors 
of electricity :— Ist. 1 formed melted globules of phosphorus in warm 


oil of vitriol, also ina hot mixture of one measure of distille¢ water | 
| connected with a separate battery of large surface. 
No 


and two measures of oil of vitriol, and immersed the wires in the 
usual manner, but no motion of the liqwd occurred. 2nd. 
movements were obtained with a globule of bromine under warm 
oil of vitriol; a large globule of bromine was placed in a porcelain 
boat, and dilute sulphurie acid added until the bromine was partly 
covered; the wires were then applied, but no movements took place. 
Also the addition of sulphur and of selenium to the bromine did not 
ensure a different eliect. 3rd. With a large globule of selenium 
under fused chloride of xine no motion was obtained. 4th. I made 
similar experiments with globules of chloroform, also of bisulphide 
of carbon in dilate sulphuric acid, but obtained no movements. 
5th, No movements took place with globules of chloroform in a 
solution of caustic potash or of sulphate of alumina. 

%. To determine whether one of the substances must be metallic : 
—Ist. A definite layer of oil of vitriol was placed beneath a layer of 
distilled water weakly acidulated with sulphuric acid, and the ter- 
minal wires immersed in the upper liquid; no movements occurred 
at the boundary line of the two liquids. 2nd. A dense solution of 
cyanide of potassium was placed in a small glass beaker, a few 
particles of charcoal were sifted upon its surface, and a layer of 
aqueovs ammonia 4} in. deep carefully poured upon it. A ver- 
tical diaphragm of thin sheet gutta-percha was then fixed so as 
completely to divide the upper liquid into two equal parts; the vessel 


* “On certain Motions produced in Fluid Conductors when transmitting 
the Electric Current,” Phil. Trans., i824. 

t Draper bas recorded some experiments of a similar kind.—/"hilosophical 
dae ¢, S. c, VOl. XXVI., p. 135, 





was placed in a strong light, and two horizontal platinum wire 
electrodes from 66 pairs of freshly-charged Smee’s batteries im- 
mersed 4 in. deep in the liquid ammonia on each side of the 
diaphragm. A copious current of electricity circulated, but no 
movements of the liquids at their mutual boundary line could be 
detected. A small globule of mercury placed in the lower liquid at 
once produced evident signs of motion. One of the substances must 
therefore be a metallic conductor of electricity. 

10. To ascertain whether the capability of producing these move- 
ments was a general property of metals and alloys when in the liquid 
state :—Ist. Bismuth was fused beneath a layer of chloride of zinc; 
tin was also melted under a similar layer, and the terminal wires 
immersed in the supernatant liquid; a steady negative flow occurred 
in each case. 2nd. Cadmium was similarly treated under fused 
cyanide of potassium, and a positive flow obtained. 3rd. Cadmium, 
lead, Britannia-metal, and fusible metal were melted separately, 
small pieces of cyanide of potassium placed upon them and melted, 
the metal connected with the negative platinum wire, and the posi- 
tive wire dipped into the melted cyanide; positive repulsions took 
place with each metal on making contact. I conclude from these 
experiments that the power of rotating under the influence of an 
electrolytic current is a general property of metals and alloys when 
in a liquid state. 

11. That the mass or body of the metal is not essential to the pro- 
duction of the movements, is evident from the fact that the move- 
ments have been readily obtained with thin layers of mercury upon 
amalgamated zinc (7) and copper plates. 

12. I have endeavoured to obtain the movements without the pre- 
sence of an electrolyte, by passing an electric current through a 
small globule of zinc fused upon the surface of bismuth, but the 
ready mingling of the melted metals, and their rapid oxidation, 
prevented a reliable experiment being made. 

13. It has already been shown, in the instances of fused salts upon 
melted metals (10), that the presence of water is not a necessary 
condition of the phenomena. 

14. The power of producing the movements is a general property 
of electrolytes as well as of liquid metals; I have experimentally 
found it in the following classes of substances :—organic and inor- 
ganic acids; water; aqueous solutions of caustic alkalies ;* alkaline 
carbonates, bicarbonates, borates, hypophosphites, phosphates, 
sulphides, hyposulphites, sulphites, sulphates, bisulphates, iodides, 
bromides. chlorides, chlorates, nitrates, and silicates; salts of alka- 
line earths and of aluntina; salts of tungsten, molybdenum, 
chromium, uranium, manganese, arsenic, and of the malleable 
heavy metals; also with fused salts, ——- solutions of organic 
salts, and solutions of salts in alcohol. The salts of tungsten, 
molybdenum, chromium, uranium, and manganese, generally gave 
the weakest and most variable results; whilst sulphuric acid and 
solutions of alkaline cyanides yielded very strong and detinite 
movements. In feeble cases of motion the globule of mercury should 
be placed in a narrow porcelain boat, and a strong solution of the 
substance added until the metal is only covered at its sides with the 
liquid; and for still greater sensitiveness, the experiment of placing 
a drop of the liquid upon the surface of the mercury should be 
adopted. 

15. The mass or body of the liquid is not essential to the move- 
ments; mere films of solution adhering to the under-surface of a 
circular disc of brass, brought into contact with mercury under the 
influence of a voltaic current, exhibited the phenomenon readily. 

16. To ascertain whether the current of electricity must pass from 
the electrolyte into the metal, or vice versd :—1st. A layer of mercury 
was placed in a narrow glass beaker, upon it a shallow layer of chlo- 
roform, and above this, in one instance a dilute solution of sulphate 
of alumina; and in the other instance, a solution of caustic potash, 
and the wires from the battery dipped into the upper liquid; no 
movements at either of the contiguous surfaces occurred. 2nd. 
Similar experiments were made, substituting in one case a definite 
layer of oil of vitriol with a very dilute solution of sulphuric acid 
above it, and in the other case a dense solution of chloride of zinc 
with a very dilute solution of the same salt above it, for the chloro- 
form and its supernatant liquid; in each case only feeble movements 
in the usual direction at the surface of the mercury occurred; the 
weakness of the movements was probably a consequence of the in- 
creased distance of the electrodes from the mercury. 3rd. The lower 
part of a V-tube of } in. bore was just filled with mercury, and a small 
quantity of solution of cyanide of potassium poured into each leg; 
on dipping the polar wires, one into the solution of each leg, the 
saline liquid rapidly flowed from the positive to the negative leg 
until it was 1} in. high in that limb. From these experiments 1 
infer that the electric current must pass from the electrolyte into 
the metal, or vice versd, and that the continuous movements are not 
results of any power radiating from the electrodes. 

17. It is not essential that the electric current should pass both 
into and out of the metallic globule by the electrolyte; with a 
globule of mercury in rather strong sulphuric acid and either of the 
polar wires immersed in the acid, the other wire being in contact 
with mercury, the movements occurred: also with the negative 
wire touching a globule of mercury in a solution either of cyanide of 
ee igen or strong caustic potash and the positive wire in the 
iquid, movements were readily obtained. 

18. To ascertain whether the electrodes were essential to the 
movements, I placed a large globule of mercury in the middle 
part of a slightly bent horizontal glass tube, 20 in. long and 
} in. (diameter, then filled the tube with a strong solution of 
cyanide of potassium, and immersed the polar wires a shert distance 
in the liquid at each end ; a strong positive flow of the solution over 
the surface of the mercury occurred, but no movements took place 
at the surfaces of the electrodes, except such as were produced by 
the evolution of gas. The electrodes evidently operate merely as 
conductors of the electricity, and are not, in an abstract sense, at all 
connected with the movements. 

19. Herschel has shown that the approach of strong magnets has 
no effect on the motions (vide Gmelin’s Handbook, vol. i. p. 490), 
and | have also found that the movements are not electro-magnetic. 
A watch-glass—containing, in one instance, a solution of cyanide of 
potassium, in a second instance, a solution of hydrochlorate of am- 
monia, and in a third instance oil of vitriol,—was placed upon one 
of the poles of a vertical horse-shoe electro-magnet capable of sus- 
taining about 100 1b., and the end of a large soft-iron armature 
which rested upon the other pole brought near the glass. The polar 
wires from the Smee’s battery of twenty-two pairs were now im- 
mersed in the electrolyte on each side of the globule, and the magnet 
The direciion of 
tlow of the electrolyte was instantly changed to a circular one ail 
round the glass, and was reversed by reversing the polarity of the 
magnet. In each case the direction of motion of the electrolyte 
corresponded with that of the electric current beneath it; ie. with 
a south pole beneath, the liquid moved in the same direction as the 
hands of a watch ;—this circular motion was evidently a case of 
ordinary electro-magnetic action, as it occurred equally well without 
the presence of a liquid metal in the electrolyte. No real connection 
of the magnetism with the movements under investigation was 
detected. 

20. To ascertain whether the movements varied with the quantity 
of the electric current, I prepared a single series of sixty-six pairs of 
Smee’s batteries, forty of which were charged with spring-water, 
and the remainder with a mixture of one measure of sulphuric acid 
and fifteen measures of water. ‘The movements obtained on applying 
the current from the whole series to very dilute sulphuric acid con- 
taining a globule of mercury, were much more feeble and the amount 
of electrolysis much less than when the current from the twenty-six 
strongly charged pairs alone was applied. On substituting distilled 
water for the dilute acid, the movements were stronger and the 
electrolysis greater with the whole series than with the twenty-six 





* Herschel found no movements with solutions of caustic alkalies (rice 
Gmelin’s Handbook, vol. i. p. 490); I have readily obtained them with pure 
mercury im solutions of pure alkalies by using strony solutions and a 
powertul electric current, and placing only a small quantity of the liquid 
above the mercury, so as to produce the maximum of effect. “ Alkaline solu- 
tions in general act much more feebly than acids. 








pairs. In all cases the movements appear to be dependent upon the 
quantity of electricity circulating. 

21. It is highly probable, from the experiments just described, 
that the movements are intimately dependent upon electro-chemical 
action occurring at the surface of the liquid metal, especially as the 
amount of motion varies with the quantity of electricity which passes 
from the electrolyte into the metal, or vice versd ; and it would be very 
desirable to obtain a negative proof of this by an experiment with a 
globule of one liquid metal in a bath of some other liquid metal, as 
already attempted (12). 

22. With every liquid yet examined the movement of the liquid 
has invariably been attended by a simultaneous movement of the 
fluid metal ; and the greater the movement of the liquid the greater 
was the movement of the metal, from which I infer that the move- 
ments of the two substances are mutually dependent. 

23. The results in general indicate that the sudden movements 
are of the same general character as the continuous ones, the effect 
in the former case being heightened by the concentration of the 
electric force within a small compass, together with the additional 
electric energy always displayed at the moment of making contact 
with a battery. 

24. The movements require for their production two substances 
(6); both these substances must be in a liquid state (7), and be 
conductors of electricity (8); one of them must be a metal or a 
metallic alloy (9); any metal or alloy will do (10), and only a mere 
film of it is essential (11); the other must be an electrolyte, and 
need not contain water (13); any electrolyte will do (14), and only 
a thin layer of it is requisite (15); the docile current must pass 
from the electrolyte into the metal, or vice versé (16), but need not 
pass both into and out of it by the electrolyte (17); the electrodes 
are not essential (18); the movements are not electro-magnetic (19), 
they are dependent upon the quantity of the electric current (20), 
and are intimately connected with electro-chemical action (21); the 
movements of the metal and electrolyte are mutually dependent (22), 
and the tary mov ts are of the same nature as the con- 
tinuous ones (23). 

25. The pure or abstract conditions of the production of the phe- 
nomena are,—a liquid metal (or alloy) in contact with a liquid 
+ a tae and a quantity current of electricity passing between 
them. 





B. Conditions of the Continuance of the Movements. 

26. With regard to the continuance of the movements :—Ist. In 
some cases the metal becomes covered with an insoluble film, pro- 
duced by ordinary chemical action of the liquid, which prevents the 
continuance of the action; this occurs particularly with mercury in 
strong solutions of sulphides, iodides, bromides, and chlorides. 
2nd. If the positive wire is connected with the mercury and the 
negative wire with the liquid previous to placing both the wires in 
the electrolyte, films are in nearly all cases instantly produced (but 
not with strong sulphuric acid) and interfere with further action; 
films are also frequently produced by a similar cause upon the end 
of the mercury nearest to the negative wire when both the wires are 
in the solution, and in many such cases the mercury creeps in a 
peculiar serpent-like form beneath the film towards the negative 
wire. 3rd. In many instances the metallic globule becomes of a 
pasty consistence by absorbing substances deposited upon its surface 
by electrolysis, and the motion declines ; this takes place particularly 
with mercury in solutions of salts of ammonia, baryta, strontia, 
magnesia, and lime, but most with those of magnesia and lime; and 
it occurs very rapidly if, instead of placing both the polar wires in 
the electrolyte, the negative wire is immersed in the globule of 
mercury. It is evident from these facts, that it is essential to the 
continuance of the movements, that the particles composing the sur- 
face of the metallic globule should retain a sufficient degree of mo- 
bility to admit of free motion. 

27. The best method of obtaining a continuous movement is to 
place a globule of pure mercury in a watch-glass, barely cover it 
with dilute sulphuric (or nitric) acid, connect it with the negative 
platinum wire and the liquid with the positive platinum wire of a 
battery of sufficient power to produce a moderate flow without 
overheating the liquid; ten small Smee’s batteries are sufticient. 
By this means I have obtained undiminished motion for upwards of 
six hours. (To be cortinued.) 
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Week This Same Mileage. 
ending Weck. 1859. is60, 1859 

Belfast and Ballymena .. .. .. June 2 1,261 65 65 
Birkenhead, Lancashire, & Cheshire ,, 3 3,719 33 33 
Bristol and Exeter .. .. .. .. May 27 — 125 118 
COIOGOMIAR .. ce cs oe ce ce SUMO 8 ~- 198} 198 
. aa oo ee May 27 1,402 <) a 
Cork and Bandon... .. .. .. June 2 344 
Cork, Blackrock, and Passage .. ,, 2 - 
oe Tra eres 330 
Dublin and Belfast Junction ... .. June 3. 1,280 
Dundee, Perth. and Aber. Junction ,, 3 1,082 
Dundalk and Enniskillen.. .. .. 5, 3 1,616 
Dublin and Drogheda ee — 3 1,814 
Dublin & Wicklow & Dub. & Kingtn. ,, 2 2,705 
East Anglian se ~ wis = ae = — 
Eastern Counties and East Union... June 3 — 
Kdinburgh & Glasgow & S. Dunfer. May 27 6,774 
Edinburgh, Perth, and Dundee ..  ,, 27 3,247 
Glasgow and South-Western ... .. June f2 — §, 890 
Great North of Scotland .. . May 26 2,015 
Great Northern .. .. .. .. .- oe 27 26,259 
Great Southern and Western,., .. June 2 8408 
Great Western ee Oe ee » 8 35,61 

Shrewsbury and Birmingham .. a 2,111 

Shrewsbury and Chester .. .. 4, 3 3,164 
Lancaster and Carlisle .. .. .. 0 93 — — — 
Lancashire and Yorkshire « es so 8 850,110 $2,310 
Llanelly Railway and Dockyard .. ,, 2 550 583 
London and Blackwall .. .. .. 4, 3 1,789 1,602 
London, Brighton, and South Coast ,, 2 18,294 53% 
London and North-Western .. .. ,, 3+ 86,202 73,110 
London and South-Western .. ..  ,, 21,066 2 
London, Tilbury and Southend . May 


Manchester, Sheffield, and Lincoln, June 
Manchester, S. Junc., & Altringham 
Maryport and Carlisle .. . 

en 66 66 en os. © 
Midland Great Western .. .. 
Newcastle and Carlisle 

Pe eee 
North-Eastern <a 
Newport, Abergavenny & Heretord ee 
North Staffordshire Rail. and Canal May 


” 
-. May 2 
. dune 
” 














Oxford, Worcester, and Wolver. .. June 3 
St. Helen’s C, and Railway oo 
Shrewsbury and Hereford a! ae 
Scottish Central... .. .. .. «. » & 
Scot. North-Eastern (late Aberdeen) May 26 
South Devon oS oe a - June 3 
South Eastern. ows oe oe ov 
South York and River Dun. eae 
South Wales... .. .. .. -» May 26 
Taff Vale a eo op 20 . 53 
Uleter .. ae a ee 1,685 1,630 36 36 
Vale of Neath cece ed cate aoe =" 1,736 254 25, 
Waterford and Kilkemny.. .. .. 4, 2 341 "3913 3L° 
Waterford and Limerick .. .. .. ow 3 1,305 i,ls8) = 77 77 
West Hartlepool H. and Railway... ,, 1 4,013 3,410 39 oY 
Whitehaven and Furness... .. .. May 27 — 651 35 do 
Whitehaven Junction .. .. ..  ,, 27 _ 596—CdL i2 
COLONIAL AND FOREIGN. 
Buffalo and Lake Huron... ..) 2. May * rm 
een... we 
Eastern of France (late P. and S.).. ,, 19 
Grand Trunk of Canada om te — 
Great Luxembourg .. .. .. .. June 3 
Great Western of Canada.. «+ May 18 
Northern{of France .. .. .. .. ,, 19 
Orleans, Bordeaux and Branches .. . 
Paris, Lyons and Mediterranean .. ,, 19 
Sambre and Meuse .. .. .. .. June 1 
Western and North-Western ... .. May 19 
| West Flanders .. .. .. .. .. June 2 
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THE MECHANICAL THEORY OF HEAT. 
By Dantet Kinnear Cxiark, C.E.* 
An important and interesting inquiry relative to steam and its 


operation in the steam engine, is that which traces the connection | 


between the heat expended and the dynamical effect, or work, pro- 
duced. The method of separate condensation, and the application 
of the force of expanding steam, changed to an important extent 
the accepted relations of heat to power, and added remarkably to 
the dynamical effect of the fuel; and though the steam engine has 
been progressively improved by the continual elaboration of small 
economies, there is yet good reason to believe that the tield of im- 
provement is wide, and that the labourer in that field has the pros- 

t of agood return. The inquiries of scientific men on the subject 
of the relation of heat to mechanical effect have resulted in the esta- 
blishment of the principle that heat and mechanical force are iden- 
tical and convertible, and that the action of a given quantity of heat 
may be represented by a constant quantity of mechanical work 

rformed. ‘Motion and force,” says Professor Rankine, “ being 
the only phenomena of which we thoroughly and exactly know the 
laws, and mechanics the only complete physical science, it has been 
the constant endeavour of msn | philosophers, by conceiving the 
other phenomena of nature as modifications of motion and force, to 
reduce the other physical sciences to branches of mechanics. Newton 
expresses a wish for the extension of this kind of investigation. The 
theory of radiant heat and light having been reduced to a branch of 
mechanics by means of the hypothesis of undulations, it is the 
object of the hypothesis of molecular vortices”—oscillation of vibra- 
tory motion—to reduce the theory of thermometric heat, and 
elasticity also, to a branch of mechanics, by so conceiving the mole- 
cular structure of matter that the laws of these phenomena shall be 
the consequences of those of motion and force. This hypothesis, 
like all others, is neither demonstrably true nor demonstrably false, 
but merely probable in proportion to the extent of the class of facts 
with which its consequences agree.” It must, however, be remarked 
that, whether the hypothesis of molecular motion be probable or 
improbable, the theoretical and practical results arrived at in regard 
to the mechanical action of heat remain unatiected, being deduced 
from ;rinciples which have been established by experiment and de- 
monstration. From these principles, Professor Rankine announced 
the specific heat of air before it was otherwise known—the accuracy 
of his deductions having since been veritied to within less than 1 per 
cent. by the experiments of Regnault. The best experiments, pre- 
vious to those made by Regnault, in regard to the specific heat of 
air, were those of Delaroche and Berard, from which they deduced 
a specitic heat of +266; but, arguing from the mechanical theory of 
heat, Professor Rankine declared that this value must be erroneous, 
and that the specific heat of air could not exceed 240. It has been 
found accordingly, by Regnault, since the statement was made, as 
the result of a hundred experiments, that the specific heat of air 
was *238, and that it is constant for all pressures from one to ten 
atmospheres, or at least differs almost inappreciably. This coin- 
cidence of theoretical prediction with experimental evidence, it has 
been well observed, should have something like the same tendency 
in strengthening our belief of the theory upon which Professor 
Rankine’s estimate was based, as the discovery of an unknown 
planet, previously indicated by Le Verrier and Adams, had in con- 
firming our faith in the science of astronomy. 

The principle of the dynamical or mechanical theory of heat, as 
already stuted, is that, independently of the medium through which 
heat may be developed into mechanical action, the same quantity of 
heat converted is invariably resolved in the same total quantity of 
mechanical action. For the exact expression of this relation of 
course units of measure are established, in terms of the English foot, 
as the measure of space; the pound avoirdupois, as the measure of 
weight, pressure, elasticity ; and the degree ot Fahrenheit’s scale, as 
the measure of temperature and heat. Work done consists of the 
exertion of pressure through space, and the English unit of work is 
the exertion of 1 lb. of pressure through 1 ft., or the raising of 1 lb. 
weight through a vertical height of 1 ft.—brietly, a foot-pound. 
The unit of heat is that which raises the temperature of 1 lb. of 
ordinary cold water by 1 deg. Fah. If 2 lb. of water be raised 1 deg., 
or 1 lb. be raised 2 deg. in temperature, the expenditure of heat is, 
equally in both cases, two units of heat. Similarly, if 1 1b. weight 
be raised through 1 ft., or 2 lb. weight be raised through 2 ft., the 
power expended, or work done, is equally in both cases two units of 
work, or two foot-pounds. From these detinitions, then, the com- 
parison lies between the unit of heat, on the one part, and the unit of 
work, or the foot-pound, on the other. M.Clapeyron, in his treatise 
on the moving power of heat, and M. Noltzman, of Manheim, in 
1845, who availed himself of the labours of M. Clapeyron and M. 
Carnot in the same field, grounding their investigations on the 
received laws of Boyle, or Marriotte, and Gay-Lussac, which express 
the observed relations of heat, elasticity, and volume in steam and 
other gaseous matter, concluded that the unit of heat was capable of 
raising a weight, between the limits of 626 Ib. and 782]b., 1 ft. high ; 
that is to say, that one unit of heat was equivalent to from 626 to 
782 foot-pounds. By this mode of investigation, they suppose a 
given weight of steam or gaseous matter to be contained in a vertical 
cylinder formed of non-conducting material, in which is fitted an air- 
tight but freely moving piston, which is pressed downward by a 
weight equal to the elasticity of the gas. Now, the weight, initial 
temperature, pressure, and volume being known, a detinite quantity 
of heat from without is supposed to be imparted to the vapour ; and 
the result is partly an elevation of the temperature of the vapour, 
and partly a dilation or increase of volume; or, in other words, an 
exertion of pressure through space, the elasticity remaining the same. 
But the result may be represented entirely by dilation, so that there 
shall not be any final alteration of temperature; and for this pur- 

ose, it is only necessary to allow the vapour to dilate without any 
oss of its original or imparted heat until it re-acquires its initial 
temperature. In this case, the ultimate effect is purely dilatation, or 
motion against pressure; and the work done is represented by the 
product of that pressure into the space moved through. 

Mr. Joule, of Manchester, in 1843-47, proceeded, by entirely 
diflerent, independent, and, in fact, purely experimental methods, to 
investigate the relation of heat and work. 1st. By observing the 
calorific effects of magneto-electricity. He caused to revolve a small 
compound electro-magnet immersed in a glass vessel containing water 
between the poles of a powerful magnet: heat was proved to be 
excited by the machine by the change of temperature in the water 
surrounding it, and its mechanical etiect was measured by the 
motion of such weights as by their descent were sufficient to keep 
the machine in motion at any assigned velocity. 2nd. By observing 
the changes of temperature produced by the rarefaction and conden- 
sation of air. In this case, the mechanical force producing compres- 
sion being known, the heat excited was measured by observing the 
changes of temperature of the water in which the condensing appa- 
ratus was immersed. 3rd. By observing the heat evolved by the 
friction of fluids. A brass paddle-wheel, in a copper can containing 
the fluid, was made to revolve by descending weights. Sperm oil 
and water yielded the same results. Mr. Joule considered the third 
method the most likely to afford accurate results; and he arrived at 
the conclusion that one unit of heat was capable of raising 772 lb. 
1ft. in height; or that the mechanical equivalent of heat was 
— by 772 foot-pounds for one unit of heat—known as 
“Joule’s equivalent.” 

The following are the values of Joule’s equivalent for different 
thermometric scales, and in English and French units :— 

1 English thermal unit, or 1 degree of ) 
Fanrenheit in 1 Ib. of water. 5 
1 centigrade degree in 1 1b. of water .. 1389°6 
1 French thermal unit, or 1 centigrade o- oie 
degree in a kilogramme of water. } ++ 423°55 kilogrammetres. 
_ The mechanical theory of heat rests upon a wide basis, and proofs 
im veritication of the theory are constantly accumulating. When 


+. 772 foot-pounds. 








._* The above article is taken from the paper on “Steam” in the last- 
issued volume of the Encyclopedia Britannica. 





| the weight of any liquid whatever is known, with the comparative 
| weight of its vapour at different pressures, the latent heat at the 

different pressures is readily estimated from the theory; and this 
| method of estimation agrees with the best experimental results, as 
| may afterwards be shown; and when the latent heat is also known, 
the specific heat of the liquid can be determined by means of the 
same theory; in other words, the quantity of work, in foot-pounds, 
may be determined, which would, by agitating the liquid or by 
friction, be required to raise the temperature of any given quantity 
of the liquid by, say, one degree, altogether independently of Joule's 
experiments. The theory enables us to discover the utmost power it 
is possible to realise from the combination of any given weight of 
carbon and oxygen, or other elementary substances, with nearly as 
much precision as we can estimate the utmost — of work it is 
possible to obtain from a known weight of water falling through a 
given height. It is not difficult to comprehend, then, that the theory 
of hag mechanical equivalent of heat proves of great practical 
utility. 

According to the mechanical theory of heat, in its general form, 
heat, mechanical force, electricity, chemical affinity, light, sound, are 
but ditierent manifestations of motion. Dulong and Gay- Lussacproved, 
by their experiments on sound, that the greater the specific heat of a 
gas, the more rapid are its atomic vibrations. Elevation of tem- 
perature does not alter the rapidity, but increases the length of 
their vibrations, and in consequence produces ‘“ expansion” 
of the body. All gases and vapours are assumed to consist 
of numerous small atoms, moving or vibrating in all directions 
with great rapidity; but the average velocity of these vibra- 
tions can be estimated when the pressure and weight of 
any given volume of gas is known, pressure being, as explained by 
Joule, the impact of those numerous small atoms striking in all 
directions, and against the sides of the vessel containing the gas. 
The greater the number of these atoms, or the greater their aggre- 
gate weight, in a given space, and the higher the velocity, the 
greater is the pressure. A double weight of a perfect gas, when 
contined in the same space, and vibrating with the same velocity— 
that is, having the same temperature—gives a double pressure ; but 
the same weight of gas, contined in the same space, will, when the 
atoms vibrate with a double velocity, give a quadruple pressure. An 
increase or decrease of temperature is simply an increase or decrease 
of molecular motion. The truth of this hypothesis is very well 
established, as already intimated, by the numerous experimental 
facts with which it is in harmony. 

When a gas is confined in a cylinder under a piston, so long as no 
motion is given to the piston, the atoms, in striking, will rebound 
from the piston after impact, with the same velocity with which 
they approached it, and no motion will be lost by the atoms. 
But when the piston yields to the pressure, the atoms will 
not rebound from it with the same velocity with which 
they strike, but will return after each succeeding blow, with a 
velocity continually decreasing as the piston continues to recede, 
and the length of the vibrations will be diminished. The motion 
gained by the piston will, it is obvious, be precisely equivalent to the 
energy, heat, or molecular motion lost by the atoms of the gas. 
Vibratory motion, or heat, being converted into its equivalent of 
onward motion, or dynamical effect, the conversion of heat into 
power, or of power into heat, is thus simply a transference of mo- 
tion; and it would be as reasonable to expect one billiard-ball to 
strike and give motion to another without losing any of its own 
motion, as to suppose that the piston of a steam engine can be set in 
motion without a corresponding quantity of energy being lost by 
some other body. 

In expanding air spontaneously to a double volume, delivering 
it, say, into a vacuous space, it has been proved repeatedly that the 
air does not fall appreciably in temperature, no external work being 
performed; but, on the contrary, if the air at a temperature, say, of 
230 deg. Fah., be expanded under pressure or resistance, as against 
the piston of a cylinder, giving motion to it, raising a weight, or 
otherwise doing work by giving motion to some other body, the tem- 
perature will fall nearly 170 deg., when the volume is doubled ; that 
is, from 230 deg. to about 60 deg., and taking the initial pressure at 
40 lb., the final pressure would be 15 lb. per square inch. 

When a pound weight of air, in expanding at any temperature or 
pressure, raises 130 Ib. 1 ft. high, it loses 1 deg. in temperature ; in 
other words, this pound of air would lose as much mulecular energy 
as would equal the energy acquired by a weight of 1 lb. falling 
through a height of 130 ft. It must, however, be remarked that 
but a small ‘portion of this work, 130 foot-pounds can be had as 
available work, as the heat which disappears does not depend on the 
amount of work or duty realised, but upon the total of the opposing 
forces, including all resistance from any external source whatever. 
When air is compressed, the atmosphere descends and follows the 
piston, assisting in the operation with its whole weight; and when 
air is expanded, the motion of the piston is, on the contrary, opposed 
by the whole weight of the atmosphere, which is again elevated. 
Although, therefore, in expanding air, the heat which disappears is 
in proportion to the total opposing force, it is much in excess of 
what can be rendered available; and, commonly, where air is com- 
pressed the heat generated is much greater than that which is due to 
the work which is required to be expended, the weight of the 
atmosphere assisting in the operation. 

Let a pound of water, at a temperature of 212 deg. Fab., be 
injected into a vacuous space or vessel, having 26°36 cubic feet of 
capacity—the volume of 1 lb. of saturated steam at that tempera- 
ture—and let it be evaporated into such steam, then 893°8 units of 
heat would be expended in the process. But, if a second pound of 
water, at 212 deg., be injected and evaporated at the same tempera- 
ture, under a uniform pressure of 14-7 lb. per square inch due to the 
temperature, the second pound must dislodge the first, by repelling 
that pressure, involving an amount of labour equal to 55,800 foot- 
pounds (that is, 14°7 lb. X 144 square inches X 26°36 cubic feet), 
and an additional expenditure of 723 units of heat (that is, 
55,200 + 772), making a total for the second pound of 965°1 units. 

Similarly, when 1,408 units of heat are expended in raising the 
temperature of air at constant pressure, 1,000 of the units increase 
the velocity of the molecules, or produce a sensible increment of 
temperature; while the remaining 408 parts, which disappear as the 
air expands, are directly expended in repelling the external pressure. 

Again, if steam be permitted to flow from a boiler into a com- 
paratively vacuous space, without giving motion to another body, 
the temperature of the steam entering this space would rise much 
higher than that of the steam in the boiler. Or, suppose two vessels, 
side by side, one of them vacuous, and the other filled with air at, 
say, two atmospheres, a communication being opened between the 
vessels, the pressure would become equal in the two vessels; but the 
temperature would fall in one vessel and rise in the other; and 
although the air is expanded in this manner to a double volume, 
there would not on the whole be any appreciable loss of heat, for if 
the separate portions of air be mixed together, the resulting average 
temperature of the whole would be very nearly the same as at first. 
It has been proved experimentally, corroborative of this argument, 
that the quantity of heat required to raise the temperature of a given 
weight of air, to a given extent, was the same, irrespective of the 
density or volume of the air. Regnault and Joule found that, to 
raise the temperature of a pound weight of air 1 cubic foot in 
volume, or 10 cubic feet, the same quantity of heat was expended. 

In rising against the force of gravity steam becomes colder, and 
partially condenses while ascending in the effort of overcoming the 
resistance of gravity by the conversion of heat into water. For 
instance, a column of steam weighing, on a square inch of base, 
250°3 lb.—that is, a pressure of 250°3 Ib. per square inch—would, at 
a height of 275,000 ft., be reduced to a pressure of 1 lb. per square 
inch, and, in ascending to this height, the temperature would fall 
from 401 deg. to 102 deg. Fab., while, at the same time, nearly 
25 per cent. of the whole vapour would be precipitated in the form 
of water, if not supplied with heat while ascending. 

If a body of compressed air be allowed to rush freely into the 
atmosphere, the temperature falls in the rapid part of the current by 





| the conversion of heat into motion, but the heat is almost all repro- | 





duced when the motion is quite subsided; and from recent experi- 
ments it appears that nearly similar results are obtained from the 
emission of steam under pressure. 

When water falls through a gaseous atmosphere its motion is con- 
stantly retarded as it is brought into collision with the particles of 
that atmosphere, and by this collision it is partly heated and partly 
converted into vapour. 

If a body of water descends freely through a height of 772 ft., it 
acquires from gravity a velocity of 223 ft. per second; and if sud- 
denly brought to rest when moving with this velocity, it would be 
violently agitated, and raised 1 deg. in temperature. But, suppose 
a water-wheel, 772 ft. in diameter, into the buckets of which water 
is quietly dropped, when the water descends to the foot of the fall, 
and is delivered gently into the tail-race, it is not sensibly heated. 
The greatest amount of work it is possible to obtain from water fall- 
ing from one level to another lower level is expressible by the weight 
of water multiplied by the height of the fall. 

The object of these illustrative exhibitions of the mature and 
reciprocal action of heat and motive power, with their relations, are 
—tirst, to familiarise the reader with the doctrine of the mechanical 
equivalence of heat; second, to show that the nature and extent of 
the change of temperature of a gas while expanding depends nearly 
altogether upon the circumstances under which the change of volume 
takes place. ‘ 

ASSOCIATION OF FOREMEN ENGINEERS. 
THe paper proposed to be read on Saturday last before the members 
of this society, by Mr. James Robertson, on the “ Development of the 
Iron Trade,” was, by reason principally of the inclement state of the 
weather, postponed till Saturday the 23rd inst., at8 p.m. The 
routine business of the association, which’ included the election, 
however, of Mr. Muir, of Woolwich Arsenal, as an ordinary member, 
was alone proceeded with and accomplished on Saturday, Mr. J. 
Newton presiding. 


Tue Scotch pig-iron trade exhibits considerable activity, and ship- 
ments are on a liberal scale. The last weekly return is appended : — 











Foreign, Coastwise, Total. Same week 
last year, 
Ports. Tons. Tons. Tons, Tons. 
Glasgow ee 085 .. 2,028 + 8,615 4,202 
Port-Dindas ee 08 .. bv oe lds 26 
Greenock .. oe 450 .. 82 ee 582 200 
Port-Glasgow .. None, = 
Jowliog (last 2 wks.) G83 .. 605 +» 1,288 

Ardrossan... ° 50 2,081 -- 3,271 1,736 
Troon oe ee 30... _ 30... - 
Ayr... oe ee — 250 ee 2h0 380 
Irvine ° os ee us oe 68 _ 
Grangemouth .. it 661 l,4e0 576 
Leith ee oe 595 . 175 +» 770 .. 63d 
Barnusland ve +» No return ° — 
Alloa (south) . None. oe » -- 
Alloa (north) LS. se 145 oe 318 .. sly 
Bo'ness... es 263 =. 222 ° 450 55 
Morrisonshaven .. -» No return, — 
Total 4,646 7,507 12,2:3 8,083 


Scottish railway traflic continues to increase at the rate of 80s. to 
50s. per mile per week. 


Tuk Noxru Atiastic TeLecrapu.—A fortnight since an inter- 

view took place between Lord Palmerston and an influential depu- 
tation respecting the projected line of telegraph to America vid the 
Faroe Islands, Iceland, and Greenland. We understand that the 
noble lord has responded to the request then laid before him, by 
granting the steamship Bulldog for the purpose of making a com- 
_— survey and soundings of the proposed route, and that Sir 
opold M‘Clintock has been appointed by the Admiralty to the 
command of the Bulldog. ‘lhe preparations for the departure of the 
expedition will be entered upon forthwith.—By later information 
we learn, that the expedition of Captain M’Clintock having orders 
only to survey the proposed deep-sea line of route, it has been deter- 
mined by the promoters of the enterprise to despatch a private 
expedition in the late Arctic cruizer Fox, under the command of 
Captain Allen Young, to survey the overland route as well as 
the northern shores, and to determine the most suitable points of 
landing the cable, as well as the best locality for a terminus in the 
north of Scotland. It is stated that no objections are entertained 
against allowing the Orkney and Shetland Islands to share in the 
benetit of the proposed scheme, but that the matter has not yet come 
prominently under consideration. The Fox is expected to be ready 
to sail about the Ist of July. 


IMPROVEMENT IN SHIPBUILDING.—A lecture was delivered at the 
United Service Institution on Wednesday, by Mr. G. R. Tovell, on 
an improved system of shipbuilding, by which superior strength, 
capacity, and speed are attained, Captain Fishbourne, R.N., occu- 
pied the chair. The lecturer, in introducing the subject to the 
audience, said that he had been intimately connected with ships for 
the last 40 years, as shipmaster, shipowner, and ship insurer. He 
had paid much attention to the behaviour of ships both under sail and 
at anchor. Being convinced that there was great room for improve- 
ment in the form of ships, he had turned his attention to the subject, 
and had aimed at obtaining a strong, well-conditioned, seaworthy ship, 
with capacity enough for carrying cargo to remunerate the owner, and 
with speed to enable them to compete successfully with the ships of 
other nations. After much reflection and observations on the forms 
of tish and of water-fowl, he had adopted the salmon’s head and 
shoulders for the fore part of his model and the back part of the 
swan for the after body. ‘The advantages of these models had been 
retained by the adoption of the principle of making every section of 
the vessel a segment of a true circle, both longitudinally and trans- 
versely. In this way they had in combination the principle both of 
the arch and the suspension-bridge, which rendered them perfectly 
secure, whether raised by the waves either at the centre or the ends. 
In this mode of building, by breaking the line of separation of the 
heads and heels of the frame-timbers, greatly increased strength was 
given—so much, indeed, that the frame of a vessel built in this way 
was stronger than another vessel when all the planking was finished. 
If a vessel built on this plan should be cast ashore, the consequences 
were not likely to be so ruinous—certainly not so sudden—from the 
strength imparted by her peculiar form. A 491 ton ship ot this kind had 
grounded on a sandbank, the tide had scoured a hole on one side of her 
from 8 ft. to 9 ft. deep, into which she had rolled without injury. An- 
other of like form, L0v ft. long and 10 ft. deep, had been balanced priorto 
launching on a single block amidships without harm. ‘ihe hull, 
being a segment of a circle longitudinally, presents, as it were, the 
crown of an arch to resist all outward pressure, and if hung by the 
ends, the principles of the suspension-bridge come into play, and the 
midship is carried by them, The advantages claimed for this 
system were—unequalled strength, capacity of speed, saving of 
material and lavour, great simplicity of construction, sailing powers 
not lost by loading, but little ballast required—stands well without 
any, very little dunnage needed, and the easiest known form to 
propel at high rates of speed in a sea-way. As an example of what 
speed could be obtained from such vesvels, he would instance the 
schooner Margaret, of 108 tons register, actual tonnage 160, as 
indicated by old measure 250 tons, or nearly double her tonnage. 
Her ordinary speed, with the wind free, was 15 miles, close hauled 
10 to 11 miles per hour. This same vessel had sailed from Erith to 
the Nore-light ship and back in four hours and twenty minutes. 
The fastest time on record of a yacht race over the same ground 
was five hours and thirty-nine minutes. Another vessel constructed 
on this principle, the Laughing Water, of 491 tons register, took out 
to Hobart Town the following cargo:—104 tons weight, 16 tons 
liquid, 857 tons measurement; total 977 tous. This vessel, with the 
above cargo on board, exceeded the rate of 20 miles per hour, and 
had wow just arrived with full cargo from China. 
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Srxce the Great Exhibition of 1851, it has been universally ad- 
mitted that the principle on which the picking of locks depends is, 
that, whenever pressure can be applied to the bolt in such a manner 
as to indicate the points of resistance to its withdrawal, such a lock 
can be picked. Since this tentative method became generally under- 
stood and practised in this country, many inventions of a more 
or less complicated character have been patented to prevent it. 

The security against picking by pressure, obtained in the con- 
struction of the locks above referred to, has been, by the addition of 
a number of “limbs” to the parts (the bolt, levers, and springs) 
forming the essential mechanism of a lock, and which has added, in 
corresponding proportion to the complexity, liability to derangement, 
and cost. 

Fig. 1 represents an “ iron rim dead lock,” the invention of George 
Price, of Wolverhampton. a, a, is the case; 6, b, the bolt; c, c, the 
safety-plate; d, the pin which carries the safety-plate upon the bolt ; 
e, e, the levers; f, the pin on which the levers work, hence called the 
lever-pin; g, the springs; A, the drill-pin on which the key fits; 
i, i, the talons of the bolt by which the bolt is locked out and in 
through the terminal step or nose of the key-bit coming in contact 
therewith; j, the main stump, which is rivetted into the safety- 
plate; k, the safety-stump, which is rivetted to the back plate, and 
which in this lock answers the triple purpose of guide or runner- 
stump, safety-stump, and landing-stump for the levers to rest upon; 
Z, the notch in the safety-plate; m, m!, the racks in the levers. The 

eculiarity of its action may be explained thus:—The stump J, the 

ever-pin /, and the guide-stud & of the bolt are so placed as to form 

the three points of a triangle 7; 7, &, and on pressure being applied 
to the bolt in any other way than by the proper key (see Fig. 2), 
the notched part / of the safety-plate is thrown upon the guide-stud 
or runner-stump &, when the triangle becomes distorted, or altered 
in shape in such a manner as to lengthen the side or distance 
between the main stump and the lever-pin f, as shown in Fig. 2, 
the consequence of which is, that the faces of the front racks m! of 
the levers recede from the stump, and are perfectly relieved from its 
pressure. This will be rendered more apparent by Fig. 3, which 
represents the bolt and safety-plate only, in which the arrow o shows 
the line of action of the “ racks” of the levers, and p the line of 
action of the stump when pressure is applied to the bolt in any way, 
or by any other means than with the true A 

This principle of construction is applicable to every description 
and size of lock. The ordinary “false plate” is used in every case 
as the only additional limb, and this is simply laid upon the tail of 
the bolt to act as the detainer or safety-plate, as above described, 
and shown in Fig. 3. It will thus be seen that nothing but absolute 
violence can throw this lock out of action. 


The second part of the invention is more particularly applicable 
to the locks used for the doors of bankers’ strong-rooms and the 
doors of iron safes; it consists of a method of supporting the shot- 
out bolt of the lock laterally to enable it to withstand the thrust of 
the handle and “ follower” of the large lock. It must be understood 
that many iron safes have been opened by applying a powerful lever 
to the knob or handle of the door, which causes the ti il of the bolts 
of the large lock to press against the shot-out bolt of the small lock 
with such a thrust as to displace it, whereby the door is at once set 
free. 

On reference to Figs. 4, 5, and 6, it will be seen that the parts of 
the lock-plate n, m, are thickened up so as to form a groove or 
channel for the bolt to work in, which construction effectually pre- 
vents any thrust from displacing the bolt by whatever means the 
force may be applied. 

The third part of the invention consists in the application of a 
hardened steel nozzle keyhole, which improvement, like the last, is 
more particularly applicable to the locks used for iron safes. It is 
well known that many safes have been opened by “tapping” the 
keyhole, so as to insert the fulcrum of a powerful cutting and boring 
machine, which is capable of cutting out a piece of the door over 
the small lock as large as a man’s hand, whilst others have been 
opened by enlarging the keyhole sufficiently for the operation of a 
tool that cuts out, bit by bit, the works of the lock; but by the 
adoption of the harde steel nozzle keyhole (see 9, Figs. 5, 6, 
and 7), which comes right through, and is flush with the front of 
the door, such a liability is effectually provided against. 

The internal construction and arrangement of this lock are the 
same as the “rim locks,” Figs. 1, 2, and 3, the only addition being 
pad to guard ent the path of the key (see Figs. 4, 8, 
and 9). 

The fourth part of the invention consists of a simplified arrange- 
ment and construction of latch, wherein either movement of the knob 
will effect the unlatching without the use of a “ follower,” crank, or 























work either upwards or downwards, and the “‘ striking-plate ” (see 
Fig. 12) is formed with two notches or openings, 7, r, one over the 
other, with a strong stationary piece s between them, and which is 
also ‘ bevelled” or sloped on its top and bottom edyes (outwards), 
and thus the bolt in latching or unlatching has two openings through 
which it can pass in entering or leaving the striking-plate or box. 
The bolt is sustained in its central position by one spring z, which 
may be fixed into the latch bolt, as shown, or in any other con- 
venient manner; when made as a mortise latch, it will do for either 
hand without any alteration. 





Tue Inrer-oceanic Ratuway Company.—At the council of 
Ministers, held in Paris on Monday last, the Emperor mentioned an 
interview which he had had with the deputation of the Inter- 
oceanic Railway Company the day previous. His Majesty pointed 
out the importance of the scheme to the commerce of France, as 
articles of French mantfacture, silks, ornamental goods, &c., being 
light and in demand in California, Australia, and other gold regions, 
would pass over the line. He referred the matter in particular to 
the Minister of Foreign Affairs. On Friday last the Minister of 
Honduras, M. Herran, had an interview with M. Thouvenel, who 
requested to be informed what he desired that France should do in 
the matter, and in what way he wished the protection of the French 
Government to be afforded to it. M. Herran replied that he asked 
for the moral support of France, and for French emigration to 
Honduras; that French names of influence should appear in the 
direction of the undertaking, and that French capitalists should 
become interested in it. He further requested permission to publish 
on official authority that France considered the route by Honduras, 
from the excellence of the harbour, its practicability for a railway, 
the richness of the country, and the favourable geographical posi- 
tion, as of great importance to the commercial world, as well as to 
postal communication with the Pacitic and the East ; and that, 
supported by France, England, and America, it could not fail to 
become an additional bond of peace between them. M. Thouvenel 
promised that he would do his best to have the affair supported. 

FRENCH AND ENGLISH PosraL StEamMeERs.—A Paris letter contains 
the following:—It appears that for some time past a council has 
been sitting in Paris on the subject of steam postal subsidies with 
America, India, China, and other places, and, as in the case of the 
Brazil and Mediterranean contracts, the parties before this council 
and the interests represented were purely French. The merchants 
| and manufacturers of Lyons and other manufacturing towns in 
| France have applied for a direct French communication from the 
| country of production to one of the largest in consumption of silk, 

indigo, and other valuable commodities, as one of the necessary 
elements to their being able to compete with English manufacturers 
in the liberal commercial system which they anticipated would 
shortly commence. An Englishman conversant in these matters 
applied for an audience of the Emperor, “in order to hear from his 

Majesty in person the confirmation of the fact, and, if possible, to 
make the movement not only beneficial to France, but to England 

and all interests connected with the India and China trade.” He 

found that the company was to be exclusively French, and the 
speed, carrying-power, and size of the vessels such, as he alleges, 
would not much promote the interests of commerce. The Emperor 
granted the audience, received him in a cordial manner, and dis- 
played an amount of information on the subject for which he was 
not prepared. His Majesty gave him the report of the council, and 
met his suggestion that the services should be performed by a French 
and English company, particularly as the greater part of the goods 
and passengers would be supplied by England or by its possessions, 
| if his moditication of the route and size of vessels were adopted, 
and readily assented to the ships being regarded as neutral if Eng- 
| land agreed. The report of Lord Jocelyn’s Committee to the House 
of Commons in 1851 was submitted to the Emperor, who manifested 
his willingness to adopt a report which he appeared to consider as 
promoting the interests of free trade and commerce. In two sub- 
sequent interviews with the Emperor the same spirit and desire that 
the company should be French and English was expressed, and the 
project is now referred by him to the same committee, with an 
assurance that the guarantee of interest stipulated for would be 
granted. The merits and advantage of the scheme, as set forth by 
the projector, are brietly these :—'The ships are to have no novelties 
introduced into them ; they will be very little larger than the best 
and most approved of Cunard’s line, and, by reason of length, 
carrying-power, and size, be able to connect France and England 
with India and China at a saving, in cost of passage-money, freight, 
and time occupied, of nearly 30 per cent., from economy of fuel and 
material and increase in carrying-power. The data upon which this 








any extra part whatever. This is effected by sloping both the top | is conclusively arrived at will, I am assured, be forthcoming in due 


and bottom edges of the bolt 4, d, Figs. 10 and 11, and causing it to 


! time. 





_ June 8, 1860. 


THE ASSOCIATION FOR THE PREVENTION OF 
STEAM BOILER EXPLOSIONS. 


Ar the monthly meeting of the executive committee, held on Tuesday 
the 29th instant, at the offices of the association, 41, Corporation- 
street, Mr. H. W. Harman, C.E., chief inspector, presented his 
report, of which the following are extracts :— 

“We have made 242 visits, examined 736 boilers and 524 engines ; 
of these 2 visits have been special, 2 boilers specially, 23 internally, 
and 36 thoroughly examined; 37 cylinders have been indicated at 
ordinary visits. The principal defects met with during the month 
are as follows :—Fracture 6 (1 dangerous), corrosion 15 (2 dangerous), 
safety valves out of order 40, water gauges 13, feed apparatus 4, 
blow-off cocks 15, fusible plugs 1, furnaces out of shape 27 (3 
dangerous), over-pressure 1, blistered plates 11; total 147, 6 dan- 
gerous. Boilers without glass water gauges 6, ditto pressure 
gauges 8, ditto blow-off cocks 20, ditto back pressure valves 46. 

“Other defects met with are of the usual character, and where 
necessary have elicited from me by direct communication with the 
proprietors, such remarks and advice as the special circumstances of 
each case demanded, and I trust that my observations on insecurity 
of continuing to work boilers with internal flues out of shape, that 
is, that have partially collapsed from want of water, will meet with 
that attention the importance of the subject requires. 

“Since our last meeting, I have to record two cases of explosion 
of boilers in our immediate neighbourhood, both I regret to state 
accompanied by loss of life—whilst, in other parts of the kingdom, 
an unusual number of similar disasters have occurred, resulting in 
death and injury to a large number of persons. As far as I am 
enabled to judge from the public reports, the majority of these 
accidents appear to have been occasioned by the plates becoming so 
thinned by corrosion that they no longer possessed the requisite 
tensile strength to resist the ordinary working pressure. 

“Tam very decidedly of opinion that had the boilers in question 
been subjected to a periodical inspection, such as this association has 
so long afforded to its members, these calamitous events would in all 
human probability have been averted. 

“In the position I occupy, I desire to avoid as much as possible 
making remarks that may appear as casting reflections upon others, 
but I cannot forbear from adding, in regard more particularly to 
those who have not joined us and who are placed within the scope 
of our operations, that the neglecting to avail themselves of the 
benefits to be derived from a competent periodical examination, does 
seem to me a near approach toa wilful disregard of the obligations 
and the consequences of such fearful visitations, especially when, 
under Providence, immunity, I had almost said, may be secured at 
the triflirg charge of a guinea per boiler per annum, and which again 
dwindles into insignificance when compared to the property at stake, 
and the number of lives jeopardised. I would wish it also to be 
borne in mind that no other principle but the one of ascertaining by 
a careful, searching, and visible inquiry into the state of such things 
and their adaptability to meet with safety the requirements of the 
owners, can be practically instrumental in warding off danger to 
human life. 

‘‘ Boilers may be fitted with every known appliance that science 
can offer in order to show the conditions under which steam is gene- 
rated, yet no mechanical device with which I am acquainted will 
serve to register the wear and tear boilers undergo, or the loss of 
strength incidental to the peculiarities of circumstances by which 
such things are surrounded, stringent inspection affording the only 
true test of safety and protection from disaster.” 


awe 








Soutu Kenstncton Museum.—During the week ending 2nd June, 
1860, the visitors have been as follows :—Mornings, 12,443 ; evenings, 
7,380; total 19,823. From the opening of the museum, 1,476,350. 


Ways AND MEANs For METROPOLITAN IMPROVEMENTS.—The 
entire sum available from the sea-borne coal duties, which amount 
to 1s. ld. per ton, is about £233,000 per year. Besides the coal duty 
there is a tax laid on the hackney carriages of the metropolis, which 
goes into the national exchequer. Considering that up to the 
present time the Parliament has refused to allow any grant from the 
national exchequer, either for the embankment of the Thames or for 
the vast improvements which are in progress in the capital, it is un- 
just that this should be applied to general purposes. The hackney- 
carriage tax raises a revenue of £80,368; not any of this tax is 
raised in the provinces: this, with the coal duties, would amount to 
£313,368: this in ten years would produce over three millions 
sterling; a sum sufficient to provide for the effectual embankment 
of the Thames throughout the metropolis.— Builder. 

Hancock’s PuLVERISER AND Hornspy’s PLouGH.—These two 
implements worked side by side a few days since on the farm of Mr. 
Priday, of Bulby, near Gloucester, before many gentlemen and 
farmers. These implements came out for the first time at the Royal 
Agricultural Show last year, both based upon opposite principles; 
Hornsby’s plough to cut a furrow as solid and as unbroken as pos- 
sible, the top to be harrowed down to form a tilth or seed-bed, and 
this is done in a most effectual manner, turning its furrow even, 
unbroken, and solid. Hancock’s pulveriser, instead of cutting and 
turning its furrows in one solid mass, cuts the furrows into many 
parts, and at once gives the farmer a good seed-bed, requiring 
neither harrowing nor rolling, even on the stiff soils. The field on 
which the ploughs operated was a stiff soil (clover-ley) of four years’ 
standing, one part dry and hard, the other damp and covered with 
long coarse grass. The first operation was by Hornsby’s plough, 
paring with a parer invented by Mr. Burrup, blacksmith, of Glou- 
cester, which is made so as to be attached to all ploughs. One was 
put on Hornsby’s, which did very good work, paring from } in. to 
2 in. thick. While this operation was going on, Hancock's pulveriser 
plough was worked, as a parer and cultivator combined. This was 
done by only taking off the large turn-furrow, leaving the small one 
in front. By this means, it pared the top from 1 in. to 2 in. deep, 
at the same time turning it over and breaking the soil up under- 
neath 4 in. deep, so that in this operation we had 5 in. or 6 In. 
deep pulverised, and only two of the top turned over. The 
advantage of treating the field in this manner is obvious. We 
had 6 in. of soil pulverised for the action of the sun and 
air, with all the grass and weeds at the top left rough; but in the 
paring by Hornsby’s plough, or, in fact, any other parer, we have 
only 2 in. deep left for the action of the sun and air, and that which 
was pared was left so very flat at the top and hard at the bottom, that 
when harrowed the harrows would, to some extent, run over it, or 
drag it in heaps. In the operation by Hancock’s pulveriser the top 
was left rough and the soil broken up below, therefore the harrow 
would do its work well. The next operation was to plough part of 
the same field 5 in. or 6 in. deep. Mr. Hornsby’s plough did its 
work in first-rate style; the most fastidious could find no fault, if a 
well-placed, even, and unbroken furrow be all that the farmer 
requires. The second operation by Hancock’s pulveriser was to 
plough 5 in. and 6 in. deep, which it did, leaving a mass of tilth, 
from the bottom of the furrow to the top; in fact the bottom of the 
furrow was finer than the top, and this was done at one operation. 
On the following day Hancock's pulveriser was worked on the same 
field by one of Mr. Priday’s men ; and though it was the first ime 
he ever had the implement in his hand, he remarked, after being five 
hours at work, that the soil he had just ploughed was like the last 
ploughing of a well-worked fallow. It must not be forgotten that 
this was on a stiff soil, baked hard (four years clover-ley), yet I was 
left fit for seed, and not a bit of grass to be seen. And now what was 
the expense of making this seed-bed at one operation, and in a 
short atime? In the first place, less than three good horses cou 
not plough this field with the best plough in the world in the state 
it now is (it ought to have four); and if the same field were 
intended for vetches, turnips, or fallow, it would take from four to 
six operations more; but the field was actually worked into 4 “* 
seed-bed, or fallow, at one operation by three horses. To use t sod 
words of the man who held the pulveriser, “ it would more than save 
itself the first field it worked in.” —Messenger. 
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Fic. 1 is an elevation, and Fig. 2 a vertical section of a rotatory ; 
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Tue Nationay Liresoat Instrrution.—The following communi- 


pump, theinvention of Juan Pattison, of Moorgate-street, City. a, a, is | cation hasbeen transmitted to the National Lifeboat Institution, and is 
a metallic cylindrical barrel, having the plunger-box ai and the ports | agratifyingevidenceof the social kindnessof heart thatis so frequently 


or passages a”, a*, cast or otherwise attached; also proper flanges a 
on each end for fastening the covers or lids to. The interior of this 
cylinder is turned and properly ground, so as to have an even and 
smooth surface. Within this cylinder is fitted 6 (the revolving 
plunger), having attached to its outer periphery a diaphragm guide 
or spindle 6!, which with said cylinder serves the double purpose of 
dividing the outer cylinder into two compartments, and guiding the 
plunger in its movement of rotation within the outer cylinder; the 
other end of the spindle or diaphragm being of a rounded form turns 
freely in a socket J®, which said socket, upon being urged by the 
cylinder through the guide, moves or slides backwards and forwards 

ong the plunger-box a'. Passing through the centre of the outer 
cylinder and through stuffing-boxes in the covers is the axle c of 
the pump. Upon this axle, which passes also within the inner 
cylinder, is mounted and fixed an eccentric d, of the form shown in 

ig. 2, and in detail in Figs. 4 and 4%. The eccentric is composed 
of the segmental triangle d, in the apex of which bearings are 
inserted to receive an axle, upon which are mounted the friction 
rollers di, shown in Figs. 4* and 4», These friction rollers may be 


increased or dimjnished in number. They are made adjustable by | 


the wedge-pin d2, having a thread and nut upon it, so that, upon 
slackening or tightening the pin, the bearings are elevated or de- 
pressed. Fig. 4° isa plan of Fig. 4%. Figs. 5 and 5* are details 
showing a modified form of the eccentric, where friction rollers are 


introduced at the three points of pressure. In this case the eccentric | 


turns wholly on friction rollers. 

Fig. 3 shows the form of the cylinder cover (without the stufting- 
boxes), and also an inner plate for adjustment, to allow for the wear 
produced by the friction of the inner cylinder upon the cover, the 
plate being moved inwards and outwards by means of screws. This 
adjustment may also be effected by means of a ring placed round 
the end faces of the cylinder, and acted upon by springs or other- 
wise. In order to prevent the wear upon the interior surface of the 
outer cylinder and the exterior face of the inner one, from the 
friction of the latter upon the former when impure liquids pass 
through, it is proposed to line the surface of one or either or both 
with leather, india-rubber, gutta-percha, or other similar suitable 
substance. Furthermore, should it be found that the stream of 
water is not continuous, it is proposed to add in any convenient part 
of the pump an air chamber of the usual form. 

In some cases the pump is so formed that the plunger cylinder shall 
be eccentric to the outer cylinder, and the eccentric itself shall occupy 
the same position in relation to the plunger which it does now. In 
this case the interior working part will be that of two eccentrics 
instead of one, the figure of the outer cylinder being made so as to 
have a curved surface such as would be produced by the motion of 
the eccentrics just described. 


Tue Great Easrern.—In consequence of the late tempestuous 
weather having much retarded the completion of the upper-deck 
fittings and rigging of this vessel, her departure for New York has 
been postponed. ‘The start now is not likely to take place before the 


20th inst., though it will probably not be delayed beyond the 23rd, | 


as longer detention would again lose the high tides over the bar at 
New York. The delay is, perhaps, on the whole not so unfortunate 
as it appears, inasmuch as we believe that advantage will be taken 
of it prior to starting to give a brief, though most thorough, trial of 
the engines by a run down Channel and back to Southampton. 


Ockanic AND AERIAL CuRRENTS.—The following is an abstract 


of a paper, by Thomas Hopkins, Esq., on “ The Forces that produce | 


the great currents of the Air and of the Ocean,” which was recentl 

communicated to the Royal Society by Dr. J. P. Joule:—“ In this 
paper the writer pointed out the fact that we have at present no 
satisfactory evidence in books of what are the immediate causes of 


the great currents of the air and of the ocean; and he maintained 
that the liberated heat of condensing vapour is the cause of these | 


currents. He then proceeded to show that all the great winds ter- 
Minate in comparative vacua created in particular localities where 
much vapour has been condensed ; and contended that such vacua 


enable and cause heavier air to press and flow towards the parts | 
which have been rendered light,—to re-establish the equilibrium of | 


atmospheric pressure,—thus making heat the disturbing power in 
the aérial ocean, and leaving gravitation to act to restore an equili- 
brium. The great primary currents of the ocean were also described, 
and they were shown to be so situated as to be under the influence 
of the principal winds, which, in their passage over the waters, press 
on them, and force them forward as currents. These currents were 
maintained to be of a velocity, extent, and depth proportioned to 
the strength and continuity of the wind, showing that the pressure 
of the air on the water, whilst moving over it, is capable of pro- 
ducing the movement which takes place. When, however, water is 


put into motion, it may be obstructed by land, and turned from its | 


direct course, and in that way be made to form secondary currents. 

But it was contended that heat of vapour, set free in the atmosphere, 

is the force which disturbs the equilibrium of pressure, and either 

directly or indirectly produces all the great continuous movements 
take place both in the atmosphere and the ocean.” 





| found among our British workmen :—Orwell Works, Ipswich, May 
| 31st, 1860. To Messrs. Ransomes and Sims,—Gentlemen—We 
| respectfully request you to hand over to the Roya! National Lifeboat 
| Institution the sum of twenty guineas, collected from the clerks, 
| foremen, and men of these works, and their friends. We desire to 
express our sympathy with those who have exerted themselves on 
| behalf of this noble institution. The affecting statement contained 
| in the institution’s report that 1,600 persons perished on our coast 
| during the last year, a considerable proportion of whom might have 
| been saved had the means which this institution provides been at 
| hand; the number of widows and orphans left destitute; and the 
| fact that the institution has incurred liabilities to the amount of 
£3,834, constitute a claim (which cannot be waived) on the 
benevolence of the general public. We do not, therefore, place any 
| emphasis on the amount we contribute, there being several urgent 
| cases of local charity which claim our support and prevent us from 
| doing more, but we wish our example may be placed before our 
| fellow workmen of the United Kingdom by their principals; feeling 
| assured that the appeal of the institution might thereby awaken a 
| Tesponse so pom | and so hearty as to relieve it from present 
| liabilities and enable it to extend its humane operations. We ought 
| to reflect that as no one can be exempt from the common laws of 
| humanity, so no one can claim exemption from a common duty to 
| those who spend their lives at sea for the common good. Without a 
| mercantile navy there could be neither import nor export trade, on 
which depends so much of the employment of labour: and if not left 
| destitute of the bare necessities of life, we should be without many of 
| the comforts and articles of every day consumption. Neither tea, 
| Sugar, nor coffee can be had till some have perilled their lives on the 
| mighty deep to procure them. We believe, therefore, that if the 
| claims of this truly excellent institution were taken up by the 
| principals of similar establishments throughout the kingdom, in the 
| same spirit which we are happy to recognise in you, the result would 
| be such as we should all truly rejoice at. Weremain, Gentlemen, &c. 
| (On behalf of the clerks, foremen, and workmen of this establishment.) 
| Arthur Thomas Cole (manager of commercial offices), William Balk 
| (engineering manager’s assistant), ‘Thomas Marshall (superintendent 
| of stores), Howarth Farrar (foreign correspondent), W. E. Dorb 
| (general manager), W. Bateman Byng (cashier), James Sewell 
(senior clerk). 





AccIDENT ON THE GrEAT Norruern Raitway.—The Observer, 
referring to the breaking of a train through the King’s Cross 
| station last week, says :—‘‘ The Government Inspector of Railways, 
| Colonel Yoliand, has not yet made his investigation; but the autho- 
rities have in: tituted a most rigid inquiry, and it is understood that 
an entirely new apparatus will be placed at the end of the terminus, 
which will prevent the possibility of such an event as an engine 
| jumping off the line and running into the main thoroughfare of 
| such a crowded neighbourhood as the vicinity of the terminus at 
| King’s Cross. Since the conviction of the guard Warrenden, who 
| was charged with drunkenness and not putting on his brake, cir- 
cumstances have transpired which render it apparent that he was 
not alone to blame in the affair, and that the mere application of his 
| single brake would not have prevented the occurrence, although it 
might have slightly mitigated the force of the shock. It is stated 
that on the arrival of the train at Hitchen, the last station at which 
it stopped, it was an hour behind time, and that in order to make 
| it up, the pace from Hitchen to London was of a most extraordinary 
| character, and far beyond express train speed. The train, it is 
stated, started from Hitchen, 344 miles from London, at 6.5 
|} on the evening of the accident, and it took place at the 
| King’s Cross terminus at 6.40, the journey being accomplished 
in thirty-five minutes, or at the rate of a mile per minute throughout 
the whole distance. It is believed that the ——— on the engine, 
after reaching the Holloway Bank, near the Holloway-road, from 
which point the railway is an incline to London all the way, caused 
| by the tremendous weight of the thirty-five carriages full of 
| passengers, was so great, that even the shutting off the steam and 
reversing the engine, as well as putting on the brakes, supposing 
they all were put on, was wholly insufficient to —~_ the train to a 
| stand at the proper point on reaching the terminus. There are some 
| doubts, however, whether the steam was actually shut off, as after 
the engine dashed through the hoarding round the station into the 
St. Pancras-road, there it was to be seen steaming away for half an 
| hour afterwards. Within a few inches of where the wheels of the 
engine buried themselves in the roadway, and not deeper than it im- 
| bedded itself from the surface, were the two large mains of the 
Imperial Gas Company, and had they become broken by the con- 
| cussion—a circumstance not at all improbable, seeing that they are 
| made of cast-iron—the whole of the northern districts would have 
| been placed in darkness for the night. Another fortunate circum- 
stance is, that the engine did not touch about 10 ft. or 15 ft. further, 
for, had it done so, it must have descended into the large shaft now 
| constructing for the Metropolitan Underground Railway, in which 
| Some sixty or seventy men were at work at the moment. The 
escape, therefore, of passengers and public may be considered as 
most providential. 


GREAVES’ PERMANENT-WAY. 
PATENT DATED 28TH OcTosEr, 1859. 


Fia. 1 is a transverse section of a double-headed rail, supported by 
means of two longitudinal sleepers, according to the invention of 
Hugh Greaves, of 5, Victoria-street, Westminster. According to 
the first part of the invention, a, a, rep t the sl 8, which in 
this instance are triangular in form, but may be of other section to 
suit circumstances, and are tied together at intervals throughout 
their length by tie-bars 6 (which may be either of wood or iron), to 
which they are firmly secured by bolts c passing through them, as 
shown. ‘The whole or a portion of the cross-sleepers or tie-bars b 
may be extended across, and similarly bolted to the sleepers of the 








corresponding rail, thereby serving to maintain the gauge of the line 
and angle of the rails. The rail d is attached to and held between 
the sleepers by means of the chair e secured to them by the bolts c, 
and constructed of flat bar-iron bent to the form represented, and 
constituting the wrought-iron chair referred to under the fourth 
head of this invention. The downward bend c! over the edge of the 
inner sleeper assists in securing the chair from lateral movement, 
The sides of the central bend of the chair are slightly inclined from 
the perpendicular, the rail being held between them by metallic 
keys or wedges f, which, owing to the form and elasticity of the 
chair, are pressed against its web with increased power during the 

assage of carriages over them. These longitudinal sleepers are 

eat up or packed, both between the sleepers and v—— => It is 
to be observed that the wrought-iron chair above described may be 
similarly used in connection with iron sleepers, or upon single 
sleepers either of wood or iron. 


FIG.3. 


hii. 


















Fig. 2 is a transverse section of a double-headed rail, supported 
according to the second part of the invention. The rail d, secured 
in an ordinary or other chair, is supported by means of pairs of 
Greaves’ surface-packed sleepers a, a, placed at suitable intervals 
along its length, and connected together by a cross-bar or beam 4, 
which rests upon and is attached to them, and carries the chair e. 
These cross-bars or beams 6 are at certain distances carried across 





and similarly connected to the opposite pair of sleepers of the 











, 
866 
corresponding rail, and thereby maintain the gauge of the line and 
angle of the rails. The object of this arrangement is to obtain a 
more extended bearing laterally. : ; 

Fig. 3 is a section, showing the mode of securing the tie-bars, 
which constitutes the third part of the invention. In this case the 
surface-packed sleeper a is formed with a compound curve, and the 
tie-bar 6 is passed through it in such manner as to project some- 
what above the upper surface of the concave portion, where it is 
secured by means 4 the key or wedge g, held between lugs cast on 
the sleeper, and dropped into a notch cut in the upper part of the 
tie-bar, as shown. z F ? 

Fig. 4 is a section of the form of hollow cast-iron chair, which 
forms part of the fourth head of the invention, showing also (in 
dotted fines) the method of moulding it pony referred to. e re- 
presents the chair, formed with curved jaws cast hollow underneath, 
and A the spike or trenail-holes for securing it to the sleeper. 

The arrangements made use of for moulding the chair, and repre- 
sented in dotted lines, are as follows :—The pattern is divided into 
two portions at the line i. Each of these portions is carried by a 
lever j, having its fulcrum at & in the moulding table. To each 
lever ‘is jointed a connecting-link d, meeting and jointed to the 
lever m at n. This lever is keyed on the shaft 0, the outer end of 
which carries the lever p, situated at the side or end of the moulding 
table. In moulding the chair the flask or moulding-box is placed 
over the pattern and rammed up. The two portions of the pattern 
are then simultaneously drawn downward out of the sand by means 
of the lever p, which, during the process of ramming, is retained in 
its position by a catch or notch, into which it is sprung. The flask 
or moulding box may then be removed and inverted to receive a 
corresponding flask or box, in which the sand cores for taking out the 
under side of the jaws have been moulded from a separate pattern, 
and which forms the top box. There are prints on the pattern from 
which the mould is produced for the bottom part of the chair, corre- 
sponding to the spike or trenail-holes, which leave holes in the 
sand, through which the iron or sand cores are inserted. When a 
chill-plate is employed instead of a top box of sand, holes are left in 
for the insertion of the cores. Chairs of this form admit of being 
withdrawn by hand, without the aid of the machine, but the work 
would not be so accurate. 

Fig. 5 is a section, through the central line, of one of Greaves’ 
surface-packed sleepers, showing the application thereto of the im- 
peeves hollow form of jaws, and the method of moulding the same 
»y a similar arrangement to that described with reference to Fig. 4. 
In this the moulding apparatus is shown in ‘dotted lines, and in the 
pattern the jaws forming the chair divide at the line i, and separate 
from the body of the sleeper at g. The action of the levers for 
dresing down the patterns of the jaws is identical with that of those 
in Fig. 4. 

In carrying into effect the fifth part of the invention, which has 
for its object to prevent the oxidisation of sleeper chairs, they are 
heated to a moderate temperature, and dipped into a preparation of 
gas tar, petroleum, or other bituminous material. In some cases it 
is ety to use a mixture of tar and lime. 

‘ig. 6 is a transverse section of a double-headed rail d, supported 
by means of a cast-iron sleeper, constructed according to the sixth 
part of the invention. a, a, are the wings of the sleeper, having cast 
upon them the jaws e, connected together beneath the rail by the 
web r. The sleeper is slipped or threaded endwise upon the rail, 
which, as will be readily understood, will be held between the jaws 
with increased firmness during the passage of trains. ‘These sleepers 
may be employed as joint sleepers without the intervention of bolts, 
nuts, or other fastening, their own elasticity being sutflicient for 
maintaining a firm joint. These longitudinal sleepers are intended 
to be as lony as they can be cast vertically. 


We do not hold ourselves responsible for the opinions of our 
Correspondents, 





THE DEFENCE OF LONDON, 

Str,—The Londoners ought to be much obliged to you for having, in 

ne Evnatneer of the Ist instant, in your leading article, called 
public attention to the defence of London, or rather to its want of 
defences. Most of our citizens never think of the unprotected state 
of the great metropolis, or treat with ridicule any one who may hint 
that their riches are not so safe as they suppose. Others say we 
want no fortifications, except for our dockyards on the coast; the 
battle must be fought at sea. So, indeed, it ought, in the first 
instance; and if an invading enemy will give ample notice of his 
intention, and fix a reasonable time for the attack, he will probably 
be beaten. [ut times have changed of late—the word and the blow 
come together, 

Our friends and allies beyond the Channel do not think a landing 
to be impossible, or London to be secure from assault and capture, 
if these be quietly planned and promptly undertaken. Nor are our 
.own military engineers altogether insensible to the possibility of a 
surprise, a hostile landing, and a rapid march, which may’ place 
London in the hands of an enemy; although some say that the 
invading force, even if successful in such an enterprise, would never 
be allowed to get home again, yet there are erals ready and 
willing to attempt it; and soldiers, not only willing, but eager to 
share the danger, thinking that if successful they will have sufficient 
security for their safe return; and if they fail, the mischief they 
may do will so damage these haughty islanders as to te for 
the loss of an army. e 

In these days of railways and steam navigation, the concentration 
of troops and the passage of narrow seas are more easily etlected 
than they used to be; and in the event of surprise, on a long extent 
of coast, or the evasion of a defending fleet in thick weather, an 
enemy may perchance be able to land south of the Thames. 

Our military engineers have long ago intimated that Woolwich 
lies exposed and ought to be protected. “ But please your honour,” 
said the corporal, “ they had no orders.” So Woolwich remains as 
it with all its stores, guns, and ammunition, behind a brick 
wall. 

Of late it has sometimes happened that civilengineers, who are not 
afraid of being placed on the half-pay list for excess of zeal, have 
been able to obtain a hearing from those in authority more readily 
than their military friends, who may have had little attention paid 
to their remonstrances, except as aforesaid. Yet let justice be 
done to the royal engineers. Turn to the vatuable “ Professional 
Papers ” they have published ; there in volumes ix. and x. the whole 
subject is ably investigated. Colonel Lewis has clearly shown the 
defective state of our defences, and what may be done to place them 
in a more satisfactory condition, and Captain Bainbrigge con- 
tributes his plans of defensive works. 

Colonel Lewis quotes from the work of Lieut.-Colonel Ardent, of 
the Corps du Genie, enough to show what our neighbours think of 
our apathy or “sobriety,” as he calls it, with respect to defences. 
Colonel Ardent says :—* Nearly all the commercial and industrial 
wealth of Great Britain is concentrated in the south of England 
upon a district of small extent. ‘The ships moored in the port of 
London alone have an amount of tonnage which exceeds by one- 
fourth the whole of the French mercantile marine. The French coasts 
bristle with fortresses. The merchant ports of England are absolutely 
defenceless. France has a fine and great institution which calls 
very citizen to the defence of his country. In England there is only 
the militia, which, in its organisation, still feudal, in iis armament, 
its discipline, and its numbers, cannot bear comparison with the 

National Guard.” 

* But if sixty thousand Frenchmen should land between Hastings 
and Dover, and should a fortunate battle permit them to advance to 
the banks of the Medway and the Thames, they might in twenty- 
four hours destroy many millions’ worth of material and mer- 
chandise, and inflict on the fortunes of England a blow from which 
she would find it ditticult to recover.” 
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Happily for us, much has been altered since Colonel Ardent wrote 
these extracts, which are almost literally translated. He died a 
general officer in the Eastern expedition, before the landing of the 
allies in the Crimea; but enough of what he has written is still too 
true, and deserves serious consideration. t 

Colonel Lewis adds:—“ These truths, if inculeated at home, it 
would be deemed impolitic to promulgate and inexpedient to pub- 
lish ; but, coming from our neighbours, the facts cannot be disguised, 
and the Legislature should not shrink from an investigation and the 
consideration of remedying such dangers as may exist.” 

The whole paper of Colonel Lewis and his “conclusion,” or 
summing up, well deserve the attentive perusal of your readers. 

London, June 4th, 1860. C.E. 


THE GUN QUESTION FINALLY SETTLED. 


Str,—In your impression of this day’s date, I have read an inter- 
esting paper relating to guns, and to the various materials of 
which they have from time to time been constructed. I have 
also perused your leading article upon the same subject. I admire 
the engineering skill and ability which has been in so many instances 
ingeniously applied, in adapting and moulding various materials, in 
order to construct or build up a finished gun of sufficient strength 
and tenacity to resist the violent concussion of the discharge; and 
the success which has attended these inventions reflects the greatest 
credit upon the energy, resource, and perseverance of the inventors. 

Nevertheless, I am prepared to show that none of these ingenious 
but tedious and expensive methods of construction are in the 
slightest degree requisite, and had the inventors consulted me upon 
the subject, before undertaking their costly experiments, they would 
have saved themselves an incredible amount of unnecessary trouble 
and expense. For nearly fifteen years past I have been in possession 
of methods for manufacturing a species of gun-metal which meets 
every requirement, and the gun, in place of being laboriously built 
up from a multitude of accurately-ntted parts, is simply cast in a 
mould, like an ordinary cast-iron gun, and is then bored out and 
finished in the usual manner. Guns of five or ten tons in weight 
may be cast from this metal, ready for boring out, requiring ex- 
ternally no more turning and cleaning than is bestowed upon a 
common cast-iron gun, ; 

In Mr. Abel’s paper, and in your leading article, there is an 
erroneous estimate of the tensile strength of best wrought-iron. The 
strength is given at 74,000 1b. per square inch, or 33 tons per square 
inch. Now, whilst I admit that some specimens of malleable iron 
may bear such a strain occasionally, still this is the exception, not 
the rule; for in every bar of rolled or hammered iron the strength 
will be found to vary considerably in various parts of the bar, and 
is never uniform. The following are results obtained and veritied 
by the most competent authorities :— 


Best Swedish iron.. .. .. breaking strain per square inch, 23 tons. 
23 


Blenavon Co.’s = ‘s - 
Brown and Hughes's en a 3B w 
Bowling Co,’s 50 a SM ss 
Taylor avd Co.’s ee ee a 
R. Mushet’s No. 6 gun-metal, ~ ia 46 ,, 

Do. do. pe ae 48} ,, 


The last pieces were all of the same size and form, and the tensile 
strength of each was tested in precisely the same manner. Besides 
the enormous advantage in point of tenacity which my gun-metal 
possesses over all other materials, it has in other respects qualities 
which render it superior to any other substance from which guns 
have hitherto been constructed. I need say nothing of cast-iron, 
for that is clearly inadmissible as a material for ordnance which are 
required to sustain the explosive forces generated in the Whitworth 
and Armstrong guns. Cast-iron guns hooped or cased with iron or 
steel tubes or rings are but patchwork after all, and are cumbersome 
and expensive to fit up. 

Bronze guns are very expensive from the high price of the metal 
of which they are composed, and the alloy is too soft to wear long, 
and if made bee enough to resist the internal wear and tear sufti- 
ciently, the bronze guns will burst. 

Forged iron guns must ever be masses of imperfection, and how- 
ever good the quality of the iron of which they are formed may 
have been originally, that quality is by the weldings, reheatings, &c., 
completely debased before the unwieldy forging has been com- 
pleted. 

Puddled steel guns are also full of imperfections, hard in one 
place, soft in another, sound in a third place, and imperfectly welded 
in a fourth: and if the steel is puddled soft enough to be of sufficient 
tenacity, then it is too soft to resist the internal wear and tear for 
any considerable time 

lomegeneous metal, that is, Swedish iron melted with a little 
charcoal and a bit of manganese (a simple process which has been 
shrouded in ridiculous mystery), is an excellent material, as far as 
toughness and ductility are concerned; but when made soft enough 
to be ductile, it isin the bloom or ingot full of cells and honeycombs, 
and the mass must be forged under a heavy hammer in order to 
close up the cells. In order to obtain a bar of homogeneous metal 
of, say, 6 in. diameter, perfectly solid, and with the cells com- 
pletely closed up, an ingot or bloom of from 15 in. to 18 in. diameter 
must be forged down to the required size of 6 in. diameter. Of 
course when a large gun has to be forged, the ingot of homo-metal 
must be of enormous dimensions. Nor is this all, for the larger the 
ingot the larger are the cells or honeycombs, especially along the 
axis of the ingot, and the greater becomes the ditliculty of closing 
them up. Also when apparently closed they still exist as folds in 
the metal, and are therefore imperfections, 

Homo-metal thus prepared is nearly as soft as the best bar-iron, 
and will wear and foul in the barrel of a gun more than is at all 
desirable; and its resilient power is very limited. As to alloys of 
copper and aluminium, or copper and silicon, or phosphorus, how- 
ever strong rm! may be, they are extremely costly, and have never 
been proved in large masses. Krupp’s steel is similar to homo-metal, 
and the same objections apply equally to it as to the latter. The 
pneumatic process of J. G. Martien, which is carried on by Mr. Bes- 
semer, can never be of the slightest service in the production of a 
metal suited for ordnance. 

The Bessemer metal, when hard enough to form a tolerably sound 
casting, ig far more brittle than bad cast-iron, and when soft enough 
to possess tenacity and to admitof being forged out, it is—in the 
ingot—far more cellular and honeycombed than homo-metal, and is 
so soft that it may be pared, with a good knife, like copper. In short, 
the Bessemer process is still, as it has ever been from the first, viz., 
a process for spoiling good pig-iron and taking out of it, not only 
the carbon and silicon, but the “body ”—upon which, mainly, the 
excellence of malleable iron depends. é 

In preparing my gun-metal I have, therefore, had to guard against 
the various defects observable in other materials which have been 
employed in the manufacture of guns. 

The main point was to combine hardness and tenacity in the ma- 
terial, so that it might possess great resilience, in order to avoid any 
permanent set or deflection in the metal from the impact of the ex- 
plosive force, and so that the gun might also be perfectly secured 
from any risk of bursting during its discharge. 

Next, in order to avoid the necessity of subsequent forging, it was 
requisite that the gun-metal should be cast at once, perfectly free 
from the cells or honeycombs which pervade the blooms or ingots of 
homo or Bessemer metal. 

I had also to provide for the metal being, when thus simply cast 
as tough and tenacious as the Bessemer or homo-metals become,’ 
after they have been subjected to tedious and expensive forging. 

Lastly, I had to contine myself to such materials as are procurable 
in any required quantities, not only in England, but wherever blast 
furnaces and forges exist, and which materials can everywhere be 
obtained at a moderate cost. 

In each of these essential points I have succeeded perfectly, and 
the test of the metal itself will bear me out in all that I have ad- 
vanced respecting its superiority. 1 can furnish specimens from 
40 Ib. weight up to 1,000 1b. weight, to parties who may feel 
interested in examining and testing the quality of my gun-metal. 








June 8, 1860. 


It is well worthy of the attention of inventors of improved ordnance 
merally, as well as of foreign Governments who are anxious to 
improve their artillery. 

As this gun-metal is neither a hypothetical nor a theoretical desi- 
deratum, but a real product already manufactured in masses larger 
than are required for 8-pounder guns, I speak advisedly, when I say 
that the question as to what is the best material for constructing 
guns is finally answered and set at rest. 

In casting guns of my improved metal, I have made 
securing the whole of the cohesive force of the metal effectively. 
This is an important matter hitherto much overlooked. It is a 
common error to believe that if a metal tube, 1 in. thick in the sides, 
is capable of resisting a certain known pressure or impact, another 
tube of the same internal diameter, but twice as thick in its sides, 
will resist double that pressure. But the fact is overlooked that, in 
order that this should be true, the metal must possess an equal 
amount of tension, and a great amount of resilience throughout its 
particles; but in consolidating and cooling, the metal, which forms 
a tube, may be considered as made up of a number of concentric 
tubes or cylinders, having a common axis; and as the outer cylinder 
consolidates first, and then begins to contract, much of its tensile 
strength is expended in fruitlessly contracting around the next con- 
solidated cylinder; and the same reasoning applies to the rest of the 
concentric cylinders, which make up the mass. Moreover, the outer 
cylinders, by reason of their greater diameter, are, proportionally, 
more strained and weakened in this way than the inner cylinders, 
In very large castings this contraction ensues to that extent, that 
the outside of the metal cracks from its tension round the inner por- 
tions of the mass, and therefore merely adds weight, but no addi- 
tional strength, to the casting. Now, by a simple arrangement, I 
provide for the tension being equally distributed throughout the 
mass, so that every increment of thickness constitutes a propor- 
tionate increment of strength, and the great resilient power of the 
metal prevents the interior portions from crushing or undergoing 
any permanent set from the impact of the explosive force. Grant- 
ing, for the sake of «argument, that the iron of which the Armstrong 
guns are made will really sustain 74,000 Ib. per square inch, and 
supposing that this strength is invariable in each bar of this iron, 
still, as my No. 6 gun-metal withstood a strain of 109,312 Ib. per 
square inch, there is a balance in favour of it over the Armstrong 
material in strength alone of 35,312 lb. per square inch. 

Coleford, June 1st, 1860. Rospert MusHer. 
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MOMENTUM OF MOVING BODIES. 


Sir,—I do not think for one moment that “ R. W.” has proved me 
to be guilty of any “ incongruity ” in anything I have yet advanced; 
and [| am certain that not only are Mr. Baldwin and Mr. Alexander 
of the same mind as regards themselves, but that, in addition, they 
are both able and willing to prove and defend any proposition they 
have advanced on this subject without assistance on my part; 
indeed, I thought that Mr. Baldwin’s letter would have been quite 
conclusive on the subject, but it seems that neither he nor I are yet 
aware of the ingenuity of “ R. W.’s” style of argument, and this I say 
without any “ acrimony,” than which nothing can be in worse taste 
in any discussion, more especially in such a one as your kindness 
permits us to carry on in the pages of your valuable journal. I did 
not intend to again trespass on your space with any remarks of mine, 
but as I intend that this letter shall be the last on the subject on my 
part, as the matter appears now to be in abler hands than mine, you 
and your readers will, I am sure, pardon me if my reply is a little 
lengthy. 

In the first place, I beg to say that I endeavoured to put my views 
as clearly as possible before “ R. W.” in my last, to say only what 
I thought, and nothing more; and I can assure “ R. W.” that I 
deeply regret that he should have thought I spoke with any inten- 
tion of losing sight of that temper and politeness which should always 
be the ruling principle in any discussion between gentlemen, any 
departure from which would justly incur the rejection of the letter of 
the offencling party from your pages. 

“R. W.” says in his last that “ almost the only attempt at refuta- 
tion on my part of what he has advanced is the argument that 
5 xX 2=10 X 1.” Whether this is the case or not I leave to others 
to decide, but I would beg of “ R. W.” to remember his own words 
(after quoting Mr. Law’s first proposition), * If‘ V. P.’ will show 
this to be correct, then he will indeed succeed in enlightening me, 
and | will at once acknowledge myself vanquished.” To this I 
replied that * R. W.” was considering the case of two balls striking 
one another, as though it .were a case of vis viva (which it is not), 
and was calculating it erroneously ; and he himself proved that Mr. 
Law was right, for being a case of momentum it did not admit for 
one moment of comparison with a case of gradually retarding force, 
such as the relative powers of penetration of two bodies, which is 
clearly a case of vis viva, and must be calculated accordingly. And 
here I would remark, en parenthése, that the powers of penetration of 
two balls can never be correctly made the subject of actual experi- 
ment, as the relative resisting forces of the beams of timber, for 
instance, to the penetration of shot increase in a much greater ratio 
than the distances passed through by the shot in penetrating them. 

“ R. W.” thinks that his task must be the removal of a prejudice 
from my mind. Now I can assure him that I do not hold one single 
opinion on the subject from prejudice. Whyshould 1? I feel quite 
certain that any other rules or laws would be simply impossible ; 
and, as “ R. W.” says that his opponents make use of “ sophistical” 
arguments, he cannot be offended with me if I, en la pareille, 
tell him that my conviction is that the only individual resorting to 
such a line of argument is himself. Still I believe that he believes 
himself right, and goes on to prove it, with what success others 
must judge. 

““R. W.” admits that the vis viva of a body is as the square of 
its velocity ; but he also maintains that the momentum of a body is 
the same. A little reflection might have shown him that the work 
done in part of the course of a moving body cannot equal the work 
done in the whole course, and consequently momentum and vis viva 
cannot be identical. He says he takes time into account; and in his 
= letter he does, though under protest. Still, from not 
ooking at his case from every point of view, he again falls into 
error. Thus, in his case of ten pieces of timber, he falls into an 
error in his calculation which completely vitiates the result. Does 
he not see that the speed of the balls does not bear the same constant 
relation to each other as they had at starting, and that the 
velocities must be as the spaces passed over, time being constant ; 
but the spaces being the resistance, or measure of resistance, these 
resistances must be directly proportional to the velocities? Thus, in 
apen. through number 2 the speed is 17; the resistance is also li. 

n passing No. 3, the speed is 15; the resistance or work done 18 also 
15. Nothing can be clearer. But I will further show “ R. W. 
that nothing can be more conclusive than this very experiment as & 
proof that the momentum of a body varies as the weight X by 
the velocity; for, let us take & of a second, while ball No. 1is 
passing through 15-13-11-9, and the result will be 48. Let us also 
take y'; of a second while ball No. 2 is passing through 9-7-5-3, 
during which time the average rates of the balls are as 2 tol, as 8 
little examination will show, and we then find the result to be 24, 
just the ratio we required. Further, the work done by either is 
directly as the velocity in equal times; for, if we take the first 

ds of a second, the space passed over is 19; the velocity is also = 
Tn’ the fourth yds the work done, or space passed over, is 13; the 
velocity is also 13. Now, must it not be plain to “ R. W. that the 
velocities are as the spaces passed over? This is beyond contradic- 
tion, and must be self-evident; and consequently the work om 
as the velocities. Can anything be clearer? Indeed no other — 
could take place, for, if we calculated it as“ R. W.” wished, it wou 
prove him to be wrong as well as me, for if his deductions are og 
the times, as I maintain they ought to be, neither are they as t t 
squares of the times, as he maintains they ought to be. Does it no 
seem from this that **R. W.” does not care to prove himself right so 
long as he can prove us wrong. aie, 

But the result of such a calculation as “ R. W.’s 
differ according to the portion of space we select. Thus, 
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selects that 3 of a second while No. 1 is passing 19-17-15-13, and 
No. 2 9-7-5-3, the result is as 64 to 24; but if I select, as I have a 
right to do, that part of their course while they are passing the last 
four timbers, or 7-5-3-1 in one 3, of a second, for both balls, the 
results are equal, 16. 

“R. W.” says again, “ Since the same total amount of force may 
bring a body to rest in an indefinitely long or short time, therefore 
time may be left out ip calculating momentum.” Now, here he is 
quite astray again as to the true nature of momentum, and I will 
show how he evidently considers it necessary that the body 
should be brought to rest to give out its momentum. Now, 
this is not necessary at all, for in the very example cited 
by himself each ball gives out its tum in ing 
eheough each separate timber; that is to say, the work done 
by each ball in passing through a timber is called its momentum, 
but the work done in passing through all the timbers is called the 
vis viva; the former is as the velocity, the latter as the square of 
the velocity of the ball or balls. Now, this is clearly not “ R. W.’s” 
ideas on the subject, and in proof I quote his own words :—‘“ I con- 
tend that a body’s momentum can be only truly measured by that 
amount of resistance which is required to deprive it of motion.” 

Now, if we substitute the words vis viva for momentum in the 
above, he is quite correct; and from the above I think it is quite 
plain that, even yet, he confounds the two together. I think it 
would save much space and time if he would give us his definition 
of vis viva and momentum; I do not think he will say they are 
identical, for if he does, then we are only contending about words. 
For if I please to call that part of the work done by a moving body 
during one second of its motion its momentum, and that done during 
its whole course, or in five seconds, its vis viva, surely “‘ R. W.” is 
not to inform me that I must call both by the same name, and that 
they are alike in amount. Of course, if he pleases to call that mo- 
mentum which I, Mr. Law, and every one else call vis viva, he is at 
liberty to do so, at the risk of being misunderstood. 

In conclusion, I think I have answered all that part of “R. W.’s” 
letter which refers to me, and I leave the rest of his letter to those 
to whom it is addressed, and by whom it will be easily answered ; 
and this I do to avoid taking up more of that valuable space on 
which I have already encroached much too far. V.P. 


June 4th, 1860. 


S1r,—I will make another attempt to show “ R. W.” that momentum 
is neither vis viva nor yet equal to it, which he appears determined to 
assume. 

If philosophers choose to designate the expression, mass multi- 
plied velocity, by the word momentum, I do hope “ R. W.” will see 
the necessity of allowing them to do so; or if he can substitute a 
shorter and better word, let him name it, and then we will see if it 
can be at all tolerated; but when any of your correspondents wish 
to take up less space by writing momentum in the place of mass 
multiplied velocity, ‘‘R. W.” objects, and asserts that they ought to 
say vis viva equals momentum, and yet, forsooth, he does not himself 
know what actually is meant by vis viva. 

Now, if philosophers feel disposed to say and agree that all the 
labouring force expended on a locomotive, or other machine, must 
be in equilibrium before an uniform motion can be obtained (that is, 
the resistances of air and friction must be equal to the power exerted 
or expended before uniform motion can obtain), and to call these 
two equal and living powers when added together the vis viva of the 
body on which they act, and that the said vis viva is equal to saying 
that these two forces are equal to mass multiplied by the square of 
the velocity, are they now to alter this short expression because 
“R. W.” does not know what it means, and because he persists in 
equating it for something else they never intended, nor said it 
meant? And because they have said and agreed that the labouring 
force exerted in overcoming all the opposing forces—air and friction 
included—is equal to half the vis viva, and is the accumulated work 
in the body moved, which must be overcome and equalled before 
that body can be brought to a state of rest, are they now to dis- 
card these expressions because “R. W.” has not spent sufficient 
labour in studying their writings to be able to distinguish the 
difference between vis viva, momentum, and half vis viva ? 

Before “RR. W.” addresses you again, Mr. Editor, I would, for 
his own sake, recommend that he does not, even in thought, attempt 
it until he has made himself master of the true intent and meaning 
of momentum and vis viva. 

“R.W.” seems to place great confidence in his illustration of a 
wheel passing from a state of rest into motion by the action of a 
constant and uniform pressure (see No. 219, p. 154), which I will 
use for the purpose of not only instructing “ R.W.” what is meant 
by momentum, but also for the instruction of your junior readers, 
who may have had their mental powers a little distorted by the 
very powerful, although erroneous, attempts made by “ R.W.” to 
distort it into vis viva. 

““R.W.” heads his figures, in the illustration referred to above, y, 
the following words—* speed, revolutions, pressure,” and “ power.” 
I will change these to their equivaleats—velocity, weight, and 
momentum, which in dynamics are their proper names. Now, let 
velocity = v, weight = w; then, if we take the same figures as used 
by “ R.W.,” we have first revolution :— 








v xX w = wv = Momentum. 
1 x 20 = 2 = * 
2 xX 200 = 40 = a 
3 x 2200 = 60 = o 
4 xX 20 = 8 = i. 
5 * 200 = 100 = ” 
6 X 20 = 10 = ue 
7 xX $00 = 140 = ” 
8 x 200 = 160 = ” 
9 x 200 = 180 = ve 
, 900 = approximately accumu- 


lated work, or half vis viva, of one revolution. 


Second revolution :— 


v x w = we = Momentum. 
11 x 200 = 220 = ” 
12 x 20 = 40 = po 
13 xX 200 = 260 = ” 
14 x 20 = 20 = 
15 %* 200 = 800 = ae 
i¢ xX 28 = 8 = “ 
17 x 200 = 840 = “ 
18 x 20 = 360 = is 
19 x 20 = 38 = 


2,700 + 900 = 3,600 = approxi 

accumulated work, or half vis viva, of two revolutions. ey 

Thus we see, according to “R. W.’s” own figures, that the mo- 
mentum at the end of first revolution is represented by 180, the 
velocity being ‘9; and when the velocity is doubled, or 1-8, we have 
the momentum equal to 2 x 180 = 360; that is, the momentum 
Varies simply as the velocity, and not as the “ square of the velocity,” 
as asserted by “R.W.” Again, we find that these rough approxi- 
mations give the accumulated work as 900 : 3,600, or as 1: 4; that 
is, the accumulated work varies as the square of the velocity. Now, 
all I have here shown proves that “R. W.” is not incapable of 
dealing with questions on motion, if he would only first endeavour to 
understand what is meant by the words used by authorities on the 
subject. I think I need not say anything about the “iron plates” 
and “pieces of timber,” through which “ R. W.” has been at so 
much trouble to show that momentum varied as the square of the 
Velocity, neither need I mention much about the astronomical con- 
clusions at which “R. W.” has arrived, since I have very little 
doubt but all these errors will vanish when he arrives at the 
following indisputable conclusions :— 


Momentum is the moving force that is constantl i 
Ps s , y acting on a 
moving body, either accelerating, or retarding, or keeping uniform, 
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and is measured at any instant by the velocity multiplied by mass, 
or if weight be substituted for mass it equals w v. 

Accumulated work in a body in motion is equal to half the 
vis viva, and is all the work that can be got out of it by a retarding 
force in bringing it to a state of rest, in no matter what time, and is 
equivalent to mass multiplied by one-half the velocity = a 

For one revolution of the wheel in the illustration, given as per 
“R. W.,” he makes the work 900, and for two revolutions 3,600. 
These two {numbers bear the same proportion to each other as the 
accumulated work, but certainly do not equal it, nor can the accu- 
mulated work be found until the velocity be known, and the velocity 
cannot be ascertained without knowing the time of one revolution. 

And, finally, as repetitions in teaching are useful, I wish * R. W.” 
and others to clearly understand that momentum is moving force, 
and that accumulated work or half the vis viva is the moving force 
multiplied by half the velocity. 


London, June 5th, 1860. Tnomas BALDWIN. 


THE SCREW-TUG LITTLE LUCY. 

Srr,—Seeing a paragraph in your number of the 2nd of March 
last, respecting the steel-plated screw-tug Little Lucy, in which it 
was stated that the little vessel in question had been for some time 
on the rocks, I, as her captain, beg to declare the statement to be 
utterly unfounded. I have been with her since she was launched 
from the yard of Messrs. Richardson, Duck, and Co., of Stockton- 
on-Tees, and up to the present time have not been absent from her 
for more than an hour or two together. She is, | am glad to say, in 
excellent condition, and has been plying unceasingly in the Bay of 
Bahia since her arrival there in the early part of June last year, 
after a prosperous and, for so small a craft, an incredibly short 
passage. 

Bahia Railway Contractor's Office, 

April 11th, 1860. 


Epwarp WILSson. 


NORTON’S CARTRIDGES. 
Srr,—A Gravesend volunteer artilleryman, young Mr. Westbrooke, 
having been instructed by me in the method of making my gossamer 
cartridges, received orders on the morning of Thursday last to make 
600 blank cartridges, to be fired by the corps on the evening of that 
day. With the assistance of his brother and another young person 
he did make the required number; and all who witnessed the firing 
of them, in that very appropriate drill and practice ground, the chalk 
quarries belonging to the commandant of the corps, Captain Glad- 
dish, were struck with the sharp report of the gossamer cartridge, 
in comparison with the sickly report of similar charges of powder 
poured loosely into a fire-arm, according to the present old-fashioned 
circumlocuting manner of loading. J. Norron, 
Rosherville, May 29th. 





HACKWORTH’S VALVE-GEAR. 
PATENT DATED 26TH OcToBER, 1859. 

Tus invention, by J. W. Hackworth, of Darlington, consists, 
firstly, in the construction and combination of mechanism for work- 
ing the valves of locomotives, marine and other engines, whereby 
any desirable amount of lead, or advance, variable expansion, or 
cut-off and reverse action may be obtained from one eccentric crank 
or radial pin, by two motions at right angles to each other. The rod 
or rods, which are attached to the said eccentric crank or radial pin, 
maintaining, for both back and forward way round, one general and 
uniform centre line, only deviating therefrom by an equal oscilla- 
tory movement on each side of the centre line of action, from which 
oscillatory movement the motion of the valve or valves is derived. 

The invention consists, secondly, in the construction and combina- 
tion of mechanism for admitting the steam into the cylinder at the 
same pressure as that which is contained in the boiler, the quantity 
of the steam being regulated to the amount of work which the engine 
has to perform, by increasing or reducing, or suspending completely, 
one of the two right-angle movements. ‘The increase may be accom- 
plished by moving the hand or reversing lever to its greatest ex- 
treme on either side of its centre of movement, whilst the reduction 
or suspension of the motion is performed by moving the hand or 
reversing lever towards or into the centre of its traverse. 

Thirdly, in the application of this valve-gearing to engines requir- 
ing uniformity of speed in one or both directions, The admission of 
steam or other fluid may be controlled by a governor, leaving the 
reverse action only to be effected by the hand or reversing lever. 

One part of the invention may be described as consisting of an 
eccentric rod of moderate length, one end of which is formed into 
straps or clasps, which embrace an eccentric pulley secured to the 
main or driving-shaft of the engine, the other end of the said 
eccentric rod being hinged, jointed, or attached by suitable arrange- 
ments to the pin of a sliding block, fitted to move freely the full 
throw of the eccentric pulley in a plane, the axis of which may, for 
the present, be said to fall through thecentreo the main or driving- 
shaft. At about two-thirds of the length of the eccentric rod from 
the centre of the straps, or one-third from the end of the eccentric 


for lap and lead, are attached laterally, and directly at right angles 
with the axis of the before-described plane, one end of the valve- 
rod, the other end of the said valve-rod being connected to the 
valve-strap or spindle ; hence it follows that, when a rotatory action 
is imparted to the eccentric pulley, the eccentric rod performs the 
functions of a lever, the fulerum of which is the sliding block 
moving in the before-named plane, thereby communicating a certain 
proportion of the oscillatory action of the eccentric rod, which is 
derived from the throw of the eccentric pulley to the valve, being, 
in fact, equal to lap and lead. This constitutes that which is termed 
the lead motion of the valve, and as the extremes of this movement 
occur when the engine is on the centres, it determines the relative 
position of eccentric and main crank, and is suitable for either back 
or forward way round. 

The plane has hitherto been treated as fixed in a position central 
to that it will now be assigned to move in. This plane may take the 
form of aslot-hole cut through a shaft, or any other of the forms 
or modifications shown in the illustrations. The said shaft on which 
the before-named plane is formed is supported in bearings, the centres 
of which are placed at a distance from the main or driving-shaft of 
the engine, equal to the extreme centres of the eccentric rod. Further, 
this said shaft, with the before-named plane formed on or attached 
thereto, may, with suitable rods and levers, be thrown to an angle 
of about 40 deg. on each side of the previously assigned centre line, 
or any other intermediate angular position, imparting through the 
medium of such angular variation a variable and reverse lateral 
movement to that end of the eccentric rod moving in the herein- 
before described plane, and thereby a proportionate movement to the 
valve. 

In circumstances in which the main or driving-shaft constantly 
changes its position, as in locomotive engines, the reverse movement 
shaft, on which the previously described plane is attached, will require 
to be fixed or attached to the bearings of the main or driving-shatt, 
in order to preserve the centres of the two shafts, namely, the 
reverse movement shaft and the main driving-shaft of engine con- 
stantly equidistant from each other. The principles of action in 
this modincation are precisely similar to those already described 
and previously set forth in the foregoing description. 

Another part of the invention consists in having an eccentric rod 
to work the lead motion, and another independent rod to work the 
variable expansion and reverse motion, the latter rod being con- 
nected by a link or links to the back strap of the eccentric straps, 
which embrace the eccentric pulley, and having a corresponding 
link or links of equal length with the former, connecting it to the 
extreme end of the eccentric rod, whereby the said rods are kept 
parallel with each other. The valve-strap or spindle is connected 
immediately to the link or links, which connect the extremity of 





the eccentric rod with the before-named expansion or reversing rod 





rod attached to the sliding block, or any other proportion suitable | 








at any suitable distance for working the lap and lead. The back 
end of the said expansion or reversing rod receives a sliding-block, 
which works in a parallel slot formed in the plane on the reversing 
shaft, or the rod cot may slide on a pin fixed in a loop plane formed 
in the reversing shaft ; then by throwing the plane on the reversing 
shaft to an angle of about 40 deg., on either side of the centre line, or 
any other intermediate angular position, through the medium of such 
angular variation, a variable and reverse lateral movement is pro- 
duced, causing the engine to move either back or forward way round. 

Another part of the invention consists in its application to the 
governor of any engine where uniformity of motion is required in 
one or both directions whilst admitting the steam, fluid, or liquid 
into the cylinder, at the same density or elasticity as that contained 
in the boiler or reservoir, that is, the amount of the admission of 
steam being proportioned to the duties the engine is required to per- 
form. The governor is an ordinary ball-governor, the spindle of 
which is mounted on a footstep in the base of a swan-neck standard 
which has an eye at the top to hold the spindle erect. The swan- 
neck projects a little past the eye to form a base for an inverted 
carriage, which supports one end of a horizontal shaft, the other end 
of which may be carried to any convenient situation for the engine- 
man, and has on its extreme end a circular notch-plate firmly tixed 
by a square and nut. The said shaft is encased in a tube, on one 
end of which is formed a spiral working into the sector of a lever 
keyed on the end of the reversing shaft. A hand spanner, 
or reversing lever, is fixed on the end of the spiral tube with a 
spring latch or slot to fall into the notch-plate on the end of 
the horizontal shaft, whereby the spiral tube is made to turn with 
the said shaft, both of which are supported by a standard within 
the handle. It follows, from this arrangement, that the spiral can 
be disengaged from the horizontal shaft, and the engine reversed by 
the man at pleasure. There are two loose bevel or mitre wheels on 
the governor-spindle gearing, with one keyed on the end of the 
horizontal shaft; a fourth bevel-wheel, for driving the governor, is 
fixed on the sp'ndle (immediately below the lowest loose one), and 
gears with a corresponding bevel-wheel carried by a stud-shaft 
secured to an arm cast on the swan-neck standard; the last-named 
bevel-wheel has a belt-pulley attached to it, which is driven by 
strap from a suitable pulley‘on the engine shaft, There is a friction- 
clutch, coned at each end, which is made to turn with and slide on 
the governor-spindle betwixt the two loose bevel wheels, each wheel 
having a counterpart to fit the coned clutch; the said coned clutch 
is coupled to the slide that is attached to the radius-rods, and is 
made to move up and down simultaneously by the action of the 
balls. The union may be effected by an external tube or governor- 
spindle, or by making the governor-spindle hollow at that part, and 
introducing a solid spindle with proper cross-keys to unite the slide 
and clutch. When the engine is moving below its proper speed, 
the balls of the governor press the friction-clutch into the 
concave of the lower loose bevel-wheel, causing it to turn and 
communicate motion to the horizontal shaft, which also moves 
the spiral thereon, driving the sector round, and with it the 


| reversing shaft, to its furthest extreme, where the stop arrests 


its further movement, in which cise the friction ¢ ne revolves in the 
convex of the wheel without moving it. It is obvious, that in the 
circumstances described, if the engine were reversed the action of the 
governor (which would also be reversed) would drive the sector 
against the stop at the opposite extreme, which, in both eases, would 
admit the greatest charge of steam. When the engine exceeds the 
proper speed, the action of the governor-balls presses the coned 
clutch into the convex of the upper loose bevel-wheel, causing it to 
turn and with it the spiral shaft in the contrary direction to that to 
which it was driven by the lower bevel-wheel, whereby the sector is 
turned, and with it the reversing shaft, thus reducing the charge of 
steam, which can be carried to such an extent as only to open the 
valve the “lead.” A similar effect is performed when the engine is 
moving in the contrary direction. 

Figs. 1 and 2 show a radius-rod arrangement. Fig. 1 is an 
elevation showing the slide-valve and cylindee-face in section; Fig. 
2 is a plan of the same. A is the main or driving-shaft; B the 
crank attached thereto; C the eccentric secured to the main or 
driving-shaft, and having its extreme throw directly opposite the 
extreme throw of the crank; D, D, are straps embracing the said 
eccentric with projecting rod D!, D, to which one end of the valve- 
rod is attached at H, whilst the other end of the said valve-rod is 
attached to the valve-strap at 1, thereby imparting the oscillatory 
action of the said eccentric rod through the valve-strap J to the 
slide-valve K; E is the weigh-bar with projecting arms to which 
the radius-rods F, F, are attached; L is the reversing lever on the 
weigh-bar E ; M, one end of the reversing rod. 

Figs. 3 and 4 show an application of what is technically termed a 
“ crouther” or “crowder” motion, Fig. 3 is a side elevation, showing 
the valve and cylinder-face in section; Fig. 4 is a plan of the same. 
A is the main or driving-shaft; B the crank; C the eccentric secured 
to the main or driving-shatt, and having its extreme throw directly 
opposite that of the crank; D, D, straps embracing the eccentric 
with double rods D!, D', to which one end of the valve-rod is 
attached with a single eye at H, whilst the other end of said valve- 
rod is attached to the valve-strap J, at 1, thereby imparting the 
motion of the eccentric rod to the valve K; FE is the weigh-bar; 
F, F, double radius-rods; N, N, motion links; L reversing jever on 
the weigh-bar E; M one end of the reversing rod. 

Figs. 5 and 6 show an application of parallel motion with double 
radius-rods,similar to a cranked axle,hinged or jointed on two bearings 
fixed to reversing shaft which is also cranked, to clear the movement 
of the eccentric rod. Out of the centre of the bow is projected a 
lateral standard, to which are attached two links forming a vibrating 
pillar for the main radius-rod to swing upon, whilst the opposite end 
is made to move lineally, guiding the «xtreme end of eccentric rod 
by the contra-vibration of the double or cranked axle radius-rod. 
Fig. 5 is an elevation showing the valve and cylinder-face in sec- 
tion; Fig. 6 is a plan of the same. A is the main shaft; B, the 
crank; UC, the eccentric secured to main shaft, and having its 
extreme throw directly opposite that of the crank; D, D, eccentric 
straps and rods, to which one end of the valve-rod is attached at H, 
whilst the other end of the said valve-rod is attached to the valve- 
strap J at I. thereby imparting the action of the eccentric rod to the 
valve K; E is the weigh-bar; F, F, double radius-rods; L, the re- 
versing lever attached to weigh-bar E; M, one end of reversing rod ; 
N, N, connecting links; P, main radius-rod. 

Figs. 7 and 8 show an arrangement of four-barred guide for 
eccentric rod-end. Fig. 7 is an elevation showing the valve and 
cylinder face in section; Fig. 8 is a plan of same. A is the main 
shaft; B, the crank; C, the eccentric attached thereto, having its 
greatest throw directly opposite that of the crank; D, D, eccentric 
straps and rod, to which one end of the valve-rod is attached at H, 
whilst the other end of said valve-rod is attached to the valve-strap 
J at I, thereby imparting the action of the eccentric rod to the 
valve K; E is the weigh-bar, which is cranked to clear the motion 
of the eccentric rod; F, F, motion-bars; L, reversing lever attached 
to weigh-bar E; M, one end of reversing rod. 

Figs. 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 21, 22, 23, show certain 
constructive details which may be employed in different arrange- 
ments. Fig. 9 is a front elevation; big 10, end elevation; and 
Fig. 11, plan of a cranked weigh-bar E, having two projecting arms 
F, F, for guiding eccentric rod-end. A, cross-head with square 
boxes H, H, connected by the pin I, sliding upon the arms F, F. 
Figs. 12 and 13 show an elevation and plan vf an eccentric and rod 
suitable for the weigh-bar and cross-head arrangement described in 
Figs. 9, 10, and 11, immediately preceding, the said eccentric rod 
being hinged to the pin 1; Fig. 14, cross section; Fig, 15, longi- 
tudinal section; and Fig. 16, plan of weigh-bar E, with slot hole, 
guide plane for guiding eccentric rod-end, and sliding glut F, in 
two halves, for introducing eccentric rod-end I, these halves being 
rivetted together. 

Fig. 17 plan, and Fig. 18 elevation, of a T-headed spanner or lever 
on end of reversing shaft F., with dovetailed groove fitted with 
sliding glut F, and pin I, for guiding eccentric rod end; Fig. 21, 
front elevation, Fig. 22, plan, and Fig. 23, end elevation of slide- 
guide, formed by a loop in reversing shaft, through the centre of 
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which the guide-bar P is passed and secured by a nut, washer, and 
pin at each end. The guide-bar receives a square box H, having a 
pin I out at each side, running parallel with the reversing shaft 4 
the pins I, I, receive a double eye on the end of reversing rod, to 
which the guide-bar P and box impart variable expansion and 
reverse motion. 

Figs. 19 and 20 show another modification of the invention with 
two rods, one for working the lead motion, and another for variable 
expansion and reverse; Fig. 19 is a side elevation, Fig. 20 is a plan, 
showing the valve and cylinder face in section. A is the main 
shaft; B, the crank; C, the eccentric, the extreme throw of which 
is directly opposite the extreme throw of the crank; D, D, 
eccentric straps; D!, rod for working the lead motion, attached to 
the links H, H, at one end, and to the eccentric straps at the other ; 
H, the rod for working variable and reverse motion, guided in the 


+9 


slot P in the weigh-bar E at one end, and attached to both links | 


H, H, at the other end; F, F, connecting links at the back of 
eccentric, answering to H, H, at the opposite end, the said links 
F, F, and H, H, maintaining the parallelism of the rods D and H; 
O, the vaive-rod, attached to the valve-strap J, thereby impartin 

the combined action of the two rods D and H to the valve K; S, 
valve-rod guide; L, reversing lever on the weigh-shaft E; M, 


soversing rod-end. 
Figs. 24, 25, 26, and 27, show another modification of the invention 





as applied to inside-cylinder locomotive engines; Fig. 24 is a longi- 
tudinal section; Figs. 25, plan of cylinder, valve-gear, and crank- 
shaft, partly in section; Fig. 26, front elevation of valve-gear, 
crank-axle, reversing shaft, and driving-wheels, partly in seetion; 
Fig. 27, side elevation of axle-guard, with main bearing and re- 


versing shaft carriage attached. Figs. 24 and 25, A is the crank- 
shaft; C, the eccentric; D, D, eccentric straps and rod; E, reversing 
shaft, with two slot-holes for guiding eccentric rod-ends; I is the 
valve-rod communicating with the eccentric rod at one end, and the 
valve-strap J at the other, thereby imparting the action of the 
eccentric rod to the valve K; L is the reversing lever attached to 
the reversing shaft; M, reversing rod; N, reversing lever. Figs. 
26 and 27, A is the crank-shaft; D, D, eccentric rods; E, reversing 
shaft; F, F, reversing shaft carriers attached to the main bearings 
R; L, the reversing lever. 

Figs. 28, 29, and 30 show another modification of the invention, as 
applied to outside-cylinder locomotive engines; Fig. 28 is a side 
elevation, partly in section; Fig. 29, front elevation; Fig. 30, plan 
of one end of reversing shaft frame. Fig. 28, A is the main shaft; 
B, the crank ; C, the radial pin; D, the eccentric rod, to which one 
end of the valve-rod is attached at H, and the other end I to the 
| valve-strap J, thereby imparting the required motion to the valve 

K; E is the reversing shaft; F, the reversing shaft frame extending 
| across the boiler; L, reversing lever on the reversing shaft; M, re- 




















versing rod ; N, reversing lever ; P, sliding-block, for guiding eccen- 
tric rod-end in slot-hole through reversing shaft E. Fig. 29, A is the 
main shaft; B is the crank; C, the radial pin; D, the eccentric rod ; 
E, the reversing shaft ; F, the reversing shaft frame extending across 
the boiler; L, reversing lever on the reversing shaft. Fig. 30, E is 
the reversing shaft; F, the reversing shaft frame; P, sliding-block 
for guiding eccentric rod-end. R 

Figs. 3L and 32 illustrate a modification of the invention, as 
applied to engine governors. Fig. 31 is a side elevation, partly 
in section; and Fig. 32 is a plan of the same. A is the maim 
or driving-shaft of the engine; B, the crank; C, the eccentric; 
D, eccentric straps and rod; H, I, is the valve-rod attached 
at one end to the eccentric rod, whilst the opposite end 1s 
coupled to the valve-strap J, and thus the slide-valve K; G, ie 
swan-necked standard supporting the governor and bevel-whee 35 
L, L, carriages for carrying horizontal shafts M and O; R, project- 
ing arm for stud-pin shaft ; S, governor footstep ; T, T, vadine-rods 
V, coned clutch ; W, upper, and X, lower loose bevel-wheels ; Y, fix : 
bevel-wheel on the horizontal shaft O; Z, fixed driving bevel-whes 
on governor spindle; a!, corresponding driving bevel-wheel > - 
shaft; d:, 51, driving-pulleys on stud and engine shafts; (), hort- 
zontal shaft; P, notch-plate; d', spring latch; N, reversing lever ; 
M, spiral tube; C', sector, on the end of reversing shaft E; F, sliding 
block and pin for guiding eccentric rod-end. 
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TO CORRESPONDENTS. 

*,* We must request such of our co as may desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
yeaders will agree with us, should be excluded as much as possible from this 
column. 

R. C. (Blackwall).— The volume of the “‘ Encyclopedia Britannica” to which 
you refer was not published, we believe, until Saturday last. We are not 
aware how long it has been announced as “ published;” but many publishers 
have, unquestionably, a very bad habit of advertising works as ** now ready,” 
+ just published,” and so forth, many weeks before they appeir. We know an 
instance in which an engineering work was announced as “‘ just ready” as 
soon as the engagement of its author to write it was entered into, and before a 
line of it was penned, 

G. CuRLING.—Mr, Mushet states on another page that his cast gun-metal 
will sustain @ strain of 43 tons without breaking, and we have heard in 
another quarter that Mr. Anderson, of Woolwich Arsenal, has certijied the 

After this we c innot speak dogmatically of the maximum endurance of 
cast metal. 

Hieuw Pressure (Nottingham).—We cannot possibly undertake to say what 
pressure Ony particular cylinder will stand with safety. We may know what 
it ought to stand, but that is not your question. 

D. J. (Liverpool.)}—The pitches of screws do not necessarily vary directly in 
proportion to their diameters, as you ought, we submit, to know. They often 
depend upon the rate of advance which it is desired to give to the screw. Do 
you refer to any pariicular screw in your first question? In your second 
question you speak of “ the temperature of melting point ;” melting point of 
what £ 


aru, 


Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the same rate for the space they jill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Tur ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, yf preferred, be supplied 
direct from the office on the Sollowing terms :— 

Half-yearly (including double number), 158. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD LuxTON; all other letters and 
communications to be addressed to the Editor of Tuk ENGINEER, 163, Strand, 
W.C,, London. 
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ELECTRIC TELEGRAPH CONDUCTORS, 

Iv is a singular fact that, although we are laying down 
submarine telegraphs in almost every sea and are renew- 
ing our endeavours to link the two worlds together with 
electric cables, and although great difficulty is apprehended 
in communicating rapidly through very long submarine 
circuits, we have never yet taken the trouble to ascertain 
the laws which regulate, and the circumstances which 
affect, the conductive qualities of the wires which we 
employ for transmitting the electric currents. Of the in- 
sulation of these wires we hear even more than enough; 
but of the wires themselves, scarcely one telegraph-engi- 
neer in a hundred knows anything special or particular. 
Yet it has been proved that the copper wires supplied for 
telegraphic purposes differ enormously in their conducting 
power, or in what has been called their electrical con- 
ductivity. In Germany M. Weber discovered this fact 
some time since; and, more recently, Professor William 
Thomson, by the aid of Professor Wheatstone’s beautiful 
electric haleies for comparing resistances, has found 
differences much exceeding those which M. Weber pointed 
out. And a still more remarkable fact is, that among the 
different specimens tested—all of which were supposed to be 
of the very best quality—he could find no approximation to 
any uniform average; some specimens he found nearly 
double in their conducting power, compared with others, 
when reckoned according to their weight and length, 
allowing for the variations of gauge. In his evidence 
recently given before the Government committee on sub- 
marine telegraphs, he states that, calling the best specimen 
which he had in the summer of 1857, 100, he found many 
specimens standing at 60 in specific conductivity, many 
more standing at 50, many at 80, and a few above 90; and 
that he afterwards received specimens of wire which 
were in stock for submarine telegraphs—for some of the 
Mediterranean lines—which stood as low as 43 on that 
scale; whereas, on the other hand, he has since met with 
specimens standing 2 or 3 per cent. above the 100; and an 
artificial alloy, prepared by himself, stood as high as 111. 

_ The fact last mentioned points to an important considera- 
tion, viz., that, for all we know, an alloy of copper and 
some other metal may perhaps be found to form a better 
conductor than pure copper itself; and further investiga- 
tions seem to have somewhat strengthened this probability. 
Since this subject has been under the attention of Professor 
Thomson, it has happened that Messrs. Matthey and 
Johnson have had occasion to prepare, for other scientific 
purposes, specimens of pure electrotype copper, and of such 
copper alloyed with various other metals; and these 
specimens have been supplied to Professor ‘Thomson 
for the purpose of having their qualities as electric 
conductors tested. The first series of ten specimens 
gave—as stated in a paper lately read at the Royal 
Society—the following results :—'The first alloy consisted 
of a pure copper alloyed with -13 per cent. of lead, and 
its specific conductivity was represented by the number 
146; the second specimen consisted of pure copper with 
“25 per cent. of lead, and its conductivity was represented 
by 1445; the third was composed of pure copper and 
‘13 per cent. of silver, and gave 139-5 for conductivity ; 
the fourth was pure copper and 25 per cent. of silver, and 
gave 138°5, (pure copper also gave this last number) ; 
copper and ‘13 per cent. of tin came next, and gave 133; 
copper and °25 of tin gave 131; copper and ‘8 of zinc gave 
125; copper and ‘4 of zine gave 120°5; and copper with 
1-4 of zinc gave 103. It must be confessed, however, that 
no definite and certain conclusions can be drawn from 
these figures, for in a second series of experiments, with 
thirty-two other specimens of pure and alloyed metal, ve 

different results were obtained. The pure copper itself 
now gave but 120-9, instead of the 138°5 in the former 
case; and none of the alloys rose above 135, Lead, howe 
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ever, when combined with nothing but the copper, still 
gave the best results, although silver, aluminium, zinc, and 
tin, were severally combined with copper in some of the 
specimens, 

It is impossible to reflect upon this subject without feeling 
strongly the evil of the unsatisfactory state in which it is 
at present left. We do not, as we said at starting, in the 
least understand the laws and conditions which are involved 
in it. When the Gutta Percha Company first placed speci- 
mens of their copper wire into Professor Thomson’s hands 
to be tested for electrical conductivity, and when the con- 
ductivities of five of these specimens were found to stand in 
the relative proportions of 42, 71:3, 84°7, 86:4, and 102, 
their great differences in this respect led to a most careful 
chemical analysis of the metals composing them at the 
hands of Professor Hofmann, who found the per-centages 
of pure copper contained in them to be 98°76, 99-2, 99°53, 
99°57, and 99°9; so that the conductive power seemed to 
rise in the same order as the total amount of impurities 
diminished—or, in other words, the electric conductivity 
rose with the purity of the copper. Had subsequent ex- 
periments given corresponding results, the whole question 
would have been easy enough of solution. But, unfortu- 
nately, the later experiments with artificial alloys have 
shown that comparatively large admixtures of lead, iron, 
silver, and zine, seem to produce sometimes improvement, 
sometimes little or no sensible influence, and sometimes an 
injurious effect on the conducting powers of specimens of 
pure electrotype copper. ‘The largeness of the proportion 
of other metals required to produce any considerable dete- 
rioration in comparison with that of the whole amount of 
impurities which Professor Hofmann’s investigation de- 
monstrates in specimens of low conductivity, undoubtedly 
indicates that this low quality must be due to some other 
cause than metallic impurities. Indeed, when we find two 
specimens of pure copper, prepared with great and equal 
care in both instances, differing so widely as we have 
already seen in this important electrical quality, it 
becomes manifest that we must investigate the pure 


metal itself more closely than has yet been done 
before we turn too eagerly to the examination of 


alloys and impure metals for an explanation of the mystery 
which puzzles us. Professor Thomson himself admits that 
he is not at all satisfied as to whether the experiments 
which he has made point out distinctly the relation between 
the ascertained chemical combination and conductivity ; 
and when asked by Professor Wheatstone whether he was 
quite certain that he employed a copper in his experi- 
ments, he admitted that he could not be quite certain. He 
also maintained that one of his alloys was made with a sub- 
oxide melted with the copper; but the uncertainty of the 
process of melting the sub-oxide, and the additional un- 
certainty as to how much of the oxidation may have dis- 
appeared in the melting, prevented him from attributing 
much weight to the experiment. Yet this was a very 
important experiment, because the advantages which in 
some cases appear to have resulted from the addition of 
lead to the copper may have arisen simply from the circum- 
stance of the lead reducing a sub-oxide previously contained 
in the copper, which was supposed to be pure. Professor 
Thomson—whose frankness and perfect honesty are very 
conspicuous in his remarks on this subject—himself points 
out the further fact that we are ignorant of the laws which 
connect the temperatures of the metals with their conduc- 
tivities. “I have hitherto,” he says, in his last communi- 
cation to the Royal Society, “used standards of copper 
wire in all the relative determinations of conductivity 
which I have made for different commercial specimens and 
artificial alloys of copper; and before I found the very 
large differences of conductivity shown in this and in my 
preceding communication to the Royal Society, it seemed 
natural to suppose that the relation between specimen and 
standard would remain constant, or nearly constant, when 
the temperatures of the two are varied to the same extent. 
Now, however, it seems scarcely probable that this can be 
the case, and a rigorous experimental examination of the 
influence of temperature becomes necessary.” 

It appears pretty evident that the time has come when 
something more than individual effort and inquiry should 
be brought to bear upon this difficult subject. A thorough 
chemical investigation of the metals used, both synthetical 
and analytical, is undoubtedly necessary, if the doubts 
which surround it are to be removed; and we are not, of 
course, surprised to learn that Professor Thomson is 
unwilling to bear the great expense which this would 
entail. It is not work for an individual purse to pay 
for, but one which the existing and projected Submarine 
Telegraph Companies should take up; for them only will 
the inquiry immediately profit. ‘The Government, it is 
true, might, with the means at its disposal, have the neces- 
sary investigations instituted without difficulty ; but we are 
disposed to think that the matter is one for private enter- 
prise to deal with, the first and chief uses of submarine 
telegraphs being, as they certainly are, purely commercial. 


INDIAN RAILWAYS, 


In our last we called attention to the extraordinary dense- 
ness of the population of India—a country stationary till 
within the last hundred years, and comparatively destitute 
of the appliances of civilised life, by means of which 
countries thrive and populations increase. It was shown 
that the average population of British India was 196, or 
nearly 200, persons per square mile, which is seven-eighths 
of the population per square mile of the United Kingdom. 
The extreme disproportion of the existing railway accom- 
modation of India to the numbers of such a population 
may be simply illustrated by a comparison with the ascer- 
tained wants of the means of transport of other countries 
whether as to population or as to area of territory. 

The total area of British India, exclusive of the con- 
tiguous countries under native or foreign rule, and includ- 
ing eastern territories presently under Bengal, is 840,000 
square miles, and the population is upwards of 134,000,000. 
The length of railway at present sanctioned and in 
course of construction is 4,917 miles; from which it 


would appear that, for each mile of railway sanctioned or 








guaranteed, there are 171 square miles of territory. Now, 
in England and Wales, there is a mile of railway for every 
9 square miles, or nineteen times as much railway mileage 
proportionally as in India. In Scotland there is a mile of 
railway for every 25 square miles; in Ireland there is a 
mile for every 30 square miles. The railway accommoda- 
tion of India is thus very much below that of any portion 
of the United Kingdom; but it is not so bad as in the 
Italian States of the Church, where there is only a mile of 
railway for every 1,288 square miles of territory. 

Again, with regard to the population and the respective 
railway accommodation. For each mile of railway sanctioned 
there are 27,250 inhabitants in India; whilst in England 
there is 1 mile for every 2,646 persons, or more than ten 
times the accommodation ; in Scotland, 1 mile for 2,311 
persons: in Ireland, 1 mile for 6,118 persons, But, as be- 
fore, British India is more fortunate than the States of the 
Church, where there is only 1 mile for 250,000 inhabitants. 

The prospects of railway traffic in India are, in our 
opinion, practically illimitable. We are informed by- 
Colonel Sykes that, in the year 1821, the quantity of cotton 
sent home from India was 8,000,000 lb,; during the three 
years ending 1858, it amounted to an average of above 
207,000,000 lb. The cotton fields of Berar and Surat will 
soon be penetrated by the Great Indian Peninsula and the 
Bombay, Baroda, and Central India Railways. Hitherto, 
the cotton from the Bombay Presidency, being more than 
nine-tenths of the whole supply from India, has been 
carried to the port of Bombay, 450 to 500 miles distant, on 
the backs of bullocks or in country carts, whence it has 
been conveyed in small coasting vessels. The passage along 
the roads is extremely slow and irregular, averaging onl 
12 miles a day, and costing 3d. to 4d. per ton per mile. It 
is estimated, according to Mr. Danvers, that the expense of 
conveying cotton from Berar amounts to 1 $d. per lb.—often 
much greater; it has indeed been estimated that the 
saving in cost of cotton by railway carriage will amount 
to as much as 2d. per lb, It is the opinion of competent 
judges that the growth of cotton in Berar may be increased 
to an almost unlimited extent, and that its quality may be 
improved, ‘The total importation of cotton into this 
country during the three years ending 1858 averaged up- 
wards of 1,000,000,000 lb. a-year ; and of this little more 
than a fifth was contributed Son India, the United States 
having supplied the greater portion of the whole.. It is 
not difficult to anticipate the stimulus which will be given 
to the cotton trade of India by the cheapness, safety, and 
general superiority of the new method of transport. A 
Lancashire manufacturer said, the other day, when a 
sample of Indian cotton was shown to him, “ Produce 
this quality of cotton, and we will give you an order for 
£12,000,000 worth of it.” 

The exports of wool, flax, and silk, have gone on increas- 
ing in the same ratio; and if it be asked how this great 
increase has taken place, the circumstances of the indigo 
and sugar trade may be referred to in illustration. “Sixty 
years ago,” said Colonel Sykes, before a recent meeting of 
the Society of Arts, “no indigo came into this country 
from India. How is it we have so much of it now, for 
India not only supplies England, but the world, with 
indigo? These results have been produced by European 
capital and enterprise. A party of adventurous sons of 
public servants, and half-castes, went out and hired land 
from the Zemindars, as a farmer in this country hires a farm 
of a landlord. They advanced the money to the farmers to 
grow the indigo plant, and from a few pounds of indigo 
sent to this country from India in the year 1800 we now 
receive millions of pounds of that article annually. The 
employment of similar means had produced enormous im- 
ports of sugar from India, and the same might be done with 
regard to tlax and other fibres. Manufacturers in this 
country want the Rheea fibre, which is one of the most 
valuable plants in India. It is asmall shrub, but will grow 
all over the country. If wanted in large quantity, it is for 
capitalists to employ agents to go out to Bengal and 
Assam, where land was to be got for half-a-erown an acre.” 

It has already been stated that eight companies are em- 
ployed to construct 4,917 miles of railway communication. 
The largest concern is that of the East Indian, which will 
require a capital of £19,000,000. ‘The smallest, the Cal- 
cutta and South-Eastern, will require a capital of £250,000. 
Excluding the latter, which is a local line only twenty-nine 
miles long, the average length undertaken by each company 
is 700 miles, with an average capital of £7,454,000, or 
£10,650 per mile. That this, the total estimated capital, 
will not be exceeded, is very doubtful. The portion already 
open of the Kast Indian Railway has cost £12,000 per 
mile; of the Great Indian Peninsula, £8,700 per mile ; of 
the Madras, £7,000. The Bombay, Baroda, and Central 
Indian Railway, which is a difficult one to construct, is 
likely to be made for £8,600 per mile. The comparative 
cheapness of construction is due, says Colonel Kennedy, the 
consulting engineer, to the mode of constructing the piers 
for the bridges, not to the superstructure. The bridges and 
viaducts are founded entirely on screw piles, and are made 
— to one pattern for all lengths, consisting of 
wrought-iron girders, of 60 ft. span, on a uniform system 
designed by Colonel Kennedy. The bridge over the Taptee 
is 2,003 ft. in length, and will have 32 openings of 
60 ft. each; that over the Nerbudda is 3,750 ft. long, and 
will have 60 openings of 60 ft. each. The facility and ra- 
pidity with which the piers have been erected, is somethin 
almost incredible; one mile of bridge piers, distribute 
over thirty miles of line, was laid ad erected in four 
months. And the gallant Colonel naively compares his 
progress with that achieved in the building of new West- 
minster Bridge, of which seven or eight piers had been 
several years in building; but, says he, “ we have to erect 
400 piers on our line, and if we proceeded only at the same 
rate on our line with such works, the line could never be 
made.” We may, however, remind Colonel Kennedy that 
Westminster Bridge is subject to Governmental action, and 
that it is not eo Sage of engineering, Of the 
Bombay and Baroda Railway, a length of 310 miles is con- 
fidently announced—barring accidents—to be open by the 
end of 1861, when the whole line will have been open in 
six years and a half from the date at which the first 
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rtion of the line was sanctioned, or in five years and a 

If from the time of cutting the first sod. Colonel Ken- 
nedy calculates that of the whole capital expended on the 
line, only one-fourth is actually expended in India, the re- 
maining three-fourths being incurred in England for India ; 
and this proportion must continue until the Indian coal and 
iron mines are effectually developed. If India is to be pro- 
vided with railways in such a proportion to the extent of 
territory and the population as now exists in the United 
Kingdom, there is ample work for engineers for the next 
twenty or thirty years, even if Colonel Kennedy’s high 
proposed rate of construction, 2,000 miles a-year, be 
adopted. It is highly probable that, as experience in India 
advances, and native talent developes, the cost of constrac- 
tion of railways will be diminished. Above all, the intro- 
duction of English appliances and habits of organisation, 
and distribution of labour, will cheapen construction. 


METEOROLOGICAL PROGRESS. 


WE are so often visited in these islands by violent storms, 
and at every visitation suffer such enormous losses, not only 
in our shipping, but likewise in the great engineering 
works that are in progress at various parts of our coast, 
that it behoves us to miss no opportunity of urging forward 
those scientific measures which promise to make us ac- 
quainted with coming storms long before they reach us. 
We must do the Board of Trade the justice of saying that 
they are, and have long been, far in advance of the public 
—that is, of coast engineers, seamen, and other interested 

ersons—in their endeavours to extend and improve our 

nowledge of meteorological science. To Admiral Fitzroy, 
Chief of the Meteorological Department, in particular, we 
are indebted for even more than an active and liberal system 
of management; for, regardless of the mere traditional 
etiquette of office, he steps forth on many occasions to 
remind the public, in the columns of the Times and else- 
where, of facts which they are too prone to forget, but 
which are, for many causes, of vital interest to them. 
Hitherto, however, it must be confessed, he has been indif- 
ferently supported by professional persons. The instru- 
ments which the Department offers to captains of ships and 
others, on condition that they keep a register of meteorolo- 
gical facts and observations, are but comparatively seldom 
applied for, and when accepted and taken, are too often 
turned to little account. Yet it must be evident to every 
one that it is by the aid of masses of facts that meteorolo- 
gical laws are to be most easily discovered, and the pheno- 
mena which result from them foretold. 

We have learnt enough about the cyclonic storms which 
visit us so frequently, and which never visited us more 
frequently or more terribly than during the last few 
months, to be enabled to predict their movements and cha- 
racter, if not from mere observation before they come, at 
any rate by aid of certain portions of them after they have 
enveloped more or less of our land. The simple fact that 
the worst and most frequent of them are cyclonic, or that 
they, in other words, rotate about an advancing vortex, 
within which the barometer falls and the velocity of the 
wind diminishes, is sufficient of itself to enlighten us very 
much respecting them. If we have three points, or rather 
three tangents of a circle, given us, we have no difficulty in 
completing the curve; and therefore, if we know the simul- 
taneous directions of the storm-wind at three places where 
its force is about uniform, even if we are otherwise ignorant 
of the position of the vortex or centre, we can determine 
the position of the storm, and by successive indications can 
ascertain its progress. And in addition to the information 
thus gained, we have other facts furnished us by the baro- 
meter and thermometer—facts which are themselves unerr- 
ing, and which afford unerring inferences of the highest 
value. Finally we have, what the men of no former gene- 
ration ever had, viz., the power which the electric telegraph 
affords us, of transmitting notice of what we require to 
know from any one point of the kingdom to any other, 
without delay and without any great expense. 

By way of illustrating the accurate knowledge which 
may be acquired respecting the worst and wildest storms, 
and with the view of stimulating our readers to aid in 
getting similar knowledge of future storms together in time, 
that is, before piers, and stages, and quays, and breakwater 
apparatus, and ships, and hundreds of lives are swept away, 
we will state what is known of the tempest in which the 
Royal Charter beat with her precious freight upon the rocks 
of Anglesea. The combined results of observations prove 
that the storm of October the 25th and 26th was a complete 
horizontal cyclone. While travelling bodily northward, its 
compass being scarcely 300 miles in diameter, it affected 
only the breadth of our own islaids and the cvast of France, 
excluding even the west of Ireland from its ruinous sweep. 
While the central portion was advancing northward, not 
uniformly, but at an average rate of about twenty miles an 
hour, the actual velocity of the wind—circling round a 
central “ lull,” or place of comparative quict—was from 
forty to nearly eighty miles an hour. “ At places north- 
westward of its centre, the wind appeared to ‘ back’ or ‘ re- 
trograde,’” Admiral Fitzroy states, “shifting from east 
through north-east, and north to north-west; while at 
places eastward of its central passage the apparent change, 
or veering, was from east through south-east, south, south- 
west, and west. The Channel squadron, not far from the 
Eddystone, experienced a rapid, indeed almost a sudden 
shift of the wind from south-east to north-west, being, at 
the time, in or near the central lull; while so near as at 
Guernsey, the wind veered round by south, regularly, 
without any lull. This sudden shift off the Eddystone 
occurred at about three, and at nearly half-past five it took 
place near Reigate, westward of which the centre passed. 
From the south-eastern part of England the central portion 
of the storm moved northward and eastward. Places on 
the east and north coast of Scotland had strong easterly or 
northerly gales a day nearly later than the middle of Eng- 

land. When the Royal Charter was wrecked, Aberdecn 
and Banffshire were undisturbed by wind; but when it 
blew hardest, from east to north, on that exposed coast, the 
storm had almost ceased in the Channel and on the south 
coast of Ireland. The storm of the 31st November was 





similar in character, but its central part passed just to the 
west of the south-west coast of Ireland, and thence moved 
north-eastward. Of both these gales, Admiral Fitzroy 
states in a communication to the Royal Society, the baro- 
meter and thermometer, besides other things, gave ample 
warning ; and telegraphic notice might have been given in 
sufficient time from the southern ports to those of the 
eastern and northern coasts of our islands. ; 

In a letter addressed to the Times, a few days since, to 
which initials like those of Admiral Fitzroy’s name were 
appended, and which was doubtless written by him, it is 
asserted that the barometrical and thermometrical changes 
which indicate a storm are ag | shown many hours, if 
not several days, before it arrives. But they are not shown 
alike everywhere. Ireland and Cornwall are warned be- 
fore Scotland or Eastern England—about nineteen times in 
twenty. Hence the facility with which a central station, at 
which telegraphic information is received from a few out- 
ports, can now warn the places most exposed to a surprise, 
such as the eastern coasts of England and Scotland. On 
those shores the wind, he says, rises sometimes — 
and blows violently from the eastward (or northward), 
while on the western and southern coasts it is between 
south and north-west. On the eastern coasts the barometer 
does not fall so much at first (because a north-east wind does 
not depress its mercury like a south-wester); but the tempe- 
rature, if duly watched, shows the direction of the coming 
current, whether northerly or southerly. “ On the morning 
of the 28th of May last, very powerful north-east or 
northerly winds swept,” he states, “ the coasts from Suffolk 
to Scotland. But in London, also southward and westward 
of it, the gale was south-westerly. At Liverpool, where 
the two main atmospheric currents (polar and equatorial) 
had partly combined, the storm was north-west at the same 
time, and continued so for some hours. Now,'on the 21st of 
this month, the barometer was near 30} inches, from which 
it declined daily, till on the 26th (Saturday last), and on 
Sunday, the 27th, it was only 29 inches or less, with (for 
the season, a very low thermometer.” Hence, indepen- 
dently of the peculiar clouds, heavy rain, and other signs 
so obvious to the ordinarily weatherwise, there were two 
days’ notice that a storm might be expected, and that cold 
(polar or northerly) winds would preponderate, affecting 
our exposed cast coasts especially. 

We do not, Jet it be understood, repine because of the 
small advances which have thus far been made in the 
science of meteorologic prediction. We know that the 
progress of this science of necessity depends in a great 
measure upon the voluntary and spontaneous efforts of 
scattered individuals; and we know also that we have but 
so recently emerged from almost utter ignorance on this 
subject, and have held such brief possession of the scientific 
appliances which are essential to the meteorologist, that it 
would be vain to have expected any great practical benefits 
already. But admitting all this, we still feel that the inte- 
rests at stake in this matter are so great, and the impulses 
to progress so noble, that it behoves us to do ail we can in 
favour of the establishment of those agencies for which 
science and humanity both plead. 


LABOUR, 


THE condition of the labour-market is extraordinary and 
unprecedented, In all directions, and in all callings where 
hand-labour is employed, there is an outery on the part of 
the labourer for more wages, and on the part of employers 
for more workmen. ‘This is especially true of all the lower 
and worst remunerated grades of labour. Farmers, espe- 
cially in the neighbourhood of manufacturing towns, have 
the greatest difficulty in getting labourers, and were it not 
for the Irish, who generally abound in such localities, farm 
work could not be done. The men are of course fully 
aware of their advantageous position, and do not throw 
away any of its chances. The farmer, in many cases, 
scarcely dare give needful directions for the performance 
of his work lest he should tread on-the corns of the men, 
and be met by a demand for the wages due, and the imme- 
diate cessation of work. The most flagrantly insubordinate 
acts are committed, under the certain conviction that if one 
place be lost, half-a-dozen others are obtainable on appli- 
cation. 

The condition of those requiring domestic servants is still 
worse. In many cases it is absolutely impossible to get 
them at all. Even lrish girls, that have hitherto been the 
resort in cases of difficulty, have now caught the general 
spirit, and demand exorbitant wages, with all kinds of 
immunities, and especially that the mistress shall not be 
“cross.” If a mistress should have courage enough to give 
her maid notice, ten to one, should there be any intending 
applicants for the vacant place—rather a doubtful thing, 
after all—such will be intercepted, and told something that 
will send them back again, determined to make no appli- 
cation at all. It would be no difficult matter to point out 
whole rows of respectable houses that are in possession of 
a few viragos, who manage their blockade so skilfully as to 
make it doubtful whether they have not succeeded in 
establishing a despotism with all the present signs of 
perpetuity. 

The brickmakers are striking, amongst others; and al- 
though an unskilled workman in a brickyard can earn from 
30s. to 40s. weekly, and his lad 10s. or 12s. more, they are 
determined to have a rise. The way in which they go 
about getting the increase is symptomatic of their indepen- 
dent position. They do not trouble themselves to tell their 
masters even that they require a rise, or ask to have their 
case considered at all, but simply strike, tell him they have 
done so, and that they will not work again except at a rise 
—in some quarters of 7d. per 1,000, 

The glass trade is now unusually prosperous. The full 
effects of free trade are developing themselves here with 
great rapidity, and in solid success. The largest orders 
are being given out that ever have been known—orders 
extending over long periods for large periodical supplies. 
This beautiful article, now so cheap, has found its way into 
the houses of our well-to-do workmen, and is no longer a 
luxury enjoyed only by the rich. The area of demand has 
increased even more than the actual present call. Manu- 





facturers discover this, and large extensions of their pre- 
mises have been the result. As yet, such extensions have 
by no means overtaken the new developments of the trade, 
and new works, not merely new extensions, are required. Bul 
then comes the serious question—whence are the workmen 
to come to fill such works when built? We know that 
this is the seriously embarrassing position of manufacturers 
now, and of those too who have for years seen the difficulty 
approaching, and by getting all the apprentices that could 
be had, even in a manufactory when the union was un- 
known, have multiplied their men to the greatest possible 
extent. The demand for glass warrants the building of 
the new works without the slightest doubt; the capital is 
ready, but the fear of having works without workmen keeps 
the thing at a dead lock. 

The cotton trade is in much the same condition. The 
prosperous times that have now some time been enjoyed 
by this giant manufacture have necessarily resulted in the 
building of a large number of new mills. ‘The mills are 
built, but how they are to be filled with hands does not in 
some cases appear at present. The dread of multiplying 
cases of this kind has kept back the erection of yet more 
factories. Meanwhile, the present workmen are better 
paid, a rise of wages, varying up to 10 per cent., having 
been in some cases given voluntarily and unsolicited, by the 
masters, and in many others at the respectful and sensibly 
urged request of the men—happily, in most cases, without 
strikes or bad feeling. 

We might go on multiplying examples of the fact that 
the labour-market is somehow out of joint, but those we 
have adduced, extending over the fields of agricultural, 
manufacturing, and domestic industry, are sufficient for our 
purpose. We are not now going to set up a wail over this 
fact, as showing the ingratitude of human nature, and the 
degeneracy of our times—the mischief of popular education, 
and the dangerous advances of democracy. We leave ail 
that to those blind philosophers who will not open their 
eyes to the great facts of social progress, or who are so 
wedded to the erring past as to be unable to appreciate 
the better present. Unquestionably free trade has un- 
fettered universal industry, and when the grandest and 
noblest force that the world knows has got freedom of 
action, is it any wonder that new social phases rapidly 
succeed each other? Despite the temporary inconveniences 
that must accompany 4 general new social adjustment, the 
necessity that imposes it is the greatest boon to us our 
times have seen, and if wisely controlled and directed will 
secure an hitherto unknown volume of social well-being 
and happiness. There underlies all the relational interest 
of masters and workmen a great principle of mutuality and 
reciprocity, whose power, if wisely directed, wi!l secure 
both from danger and loss, and build up mutual con- 
fidence and reliance. Doubtless, much that originated 
during times when labour was a drug, and the workman a 
real slave, will have to be abandoned, but the sooner the 
better for all. All far-seeing economists have anticipated 
the advent of times such as are now dawning, and have 
advoca‘ed the preparation of the great mass of workers for 
the prosperity which unquestionably awaits them by better 
education and more thorough social training. Doubtless 
money is a curse to a sot or a brute, but it is a blessing to 
all well-regulated men, in whatever sphere. It is the fault 
of the class above if sottishness or brutality be not the ex- 
ception amongst all workmen whose improving industry 
brings them in additional and increasing means of enjoy- 
ment. 








Tue Gatway Line or Steamers.—The Post-office have notified 
to the Galway steam line (Atlantic Royal Mail Company) that their 
service is to commence on Tuesday, the 26th inst., from Galway to 
New York; on Tuesday, the 10th of July, from Galway to Boston; 
and so on every second Tuesday. For the homeward passage the 
first departure from New York is fixed for Tuesday, the 17th of 
July, and the first from Boston for Tuesday, the 31st of July. 

INDIA AND THE East VIA THE CaPE.—A company is said to be 
in course of formation, to be called the London and Oriental Steam 
Company, for a line to India, via the Cape, by vessels to perform 
the service with regularity in forty-tive days. The contemplated 
steamers are of 6,0U0 tons register, 1,2U0-horse power, and among 
the points urged for the necessity of the route are the increased 
accommodation that will be required for the army passenger trattic 
under the new regulations respecting the number and description of 
troops to be henceforth employed in India, and the importance of 
having an efficient alternative means of communication for mails, 
merchandise, stores, and passengers, military or civil, in case of any 
contingency that might interfere with the Egyptian transit. 

A New Ortentat STEAM Company.—A company is said to be 
in course of formation, to be called the London and Oriental Steam 
Company, for a line to india vid the Cape by vessels to perform the 
service with regularity in forty-five days. The contemplated 
steamers are of 6,000 tons register and 1,2U0-horse-power, and among 
the points urged for the necessity of the route are the increased 
accommodation that will be required for the army passenger tratlic 
under the new regulations respecting the number and description of 
troops to be henceforth employed in India, and the importance of 
having an efficient alternative means of communication for mails 
merchandise, stores, and passengers, military or civil, in case of any 
contingency that might interfere with the Egyptian transit. 

A New Kinp or Batu.—M. Mathieu (de la Dréme), one of the 
most eminent orators of the “ Mountain” in the National Assemblies 
of 1848 and 1849, has lately been turning his attention to the subject 
of medicinal baths. A bath by immersion requires from two to 
three hectolitres of water, which, in the case of mere river or spring 
water, is of no consequence as regards expense. But the case is far 
ditferent when the water is to be impregnated with medicinal sub- 
stances, some of which are very costly; or when mineral waters are 
prescribed, which cannot be had in large quantities without a con- 
siderable outlay, except at the spring from which they are derived. 
M. Mathieu (de la Dréme) has therefore endeavoured to ascertain, 
both by calculation and experiment, what is the real quantity of 
water which produces a useful effect on a human body in a common 
bath, and has found that it cannot be more than three or four litres 
in the course of an hour. To distribute this quantity both equally 
and economically on the body was, therefore, the question to be 
solved; and he has accordingly invented an apparatus, which he 
calls bain hydrofére. The patient is seated in a kind of box like that 
used for fumigation, while a powerful ventilator outside transforms 
the water which is to be used into a minute aqueous dust or dew, 
just as we see a high wind do with the water issuing from the jets of 
# monumental fountain. This dew is driven into the box through an 
aperture on a level with the knees ; owing to the extreme minuteness 
ot its particles, the latter ascend, and then gradually subside on the 
body. In a short time these particles coalesce and trickle down the 
body, until at last the water d ds in an ing stream. This 
system has now been tried with great success at the Hépital St. 
Louis, and is now generally attracting the attention of medical men. 
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Memoranda of the Strength of Materials used in Engineering 
Construction. Compiled and Edited by J. K. Warpr, Civil 
Engineer, Washington, D.C. New York: D. Van Nostrand. 

Mr. WHILDIN, in this very useful little book, has collected 

the scattered knowledge in existence on this subject from 

ail reliable quarters, expressing it largely in concise tables 
or formule, in each case, when practicable, adding the 

name of his authority. The book 1s calculated to save a 

vast amount of time in references, and will doubtless, from 

its convenience and utility, find its way into the hands of 
engineers and architects generally. It ranges over the 
tensile strength of timber, metals, stones, wire rope, and 
hempen cable; cylinders of cast-iron ; the modulus of elas- 
ticity ; effects of reheating; resistance of timber, metals, 
and stone to crushing; experiments on brickwork; strength 
of pillars; collapse of tubes; experiments on punching 
and shearing; transverse strength of materials ; lattice- 
girders; trussed cast-iron girders ; deflection of beams ; 
torsional strength ; and torsional elasticity. ; 

he best recommendation we can give of this manual 
will be to give specimens of its tables. 


EFFECTS OF REHEATING IRON, ETC. 

Major Wade's experiments show a very remarkable increase in 
the strength of cast-iron when reheated a certain number of times, 
and maintained in a state of fusion some hours before pouring ; and 
in a paper read before the Society of Arts, in England, by William 
Clay, of the Mersey Steel and Ironworks, it was shown that wrought- 
iron also increases in strength with each successive piling, heating, 
and rolling, up to a certain number of times, after which it decreases 
at an equal rate. The following table shows the breaking weight 
in pounds per square inch of the successive samples :— 


1. Puddled bar . . 43,904 | 7. Reheated. . . . ~ 59,585 
2. Reheated . . 52,864} 8 Ditto. . . . . . 57,844 
3. Ditto . . . . . . 59,585] ¥Y. Ditto . - « « » 57,344 
4. Ditto . . . . . . 59,584/10. Ditto. . . . . . 54,105 
5. Ditto . . . . « - 57,854) 11. Ditto. . . . . . 51,968 
6. Ditto . . . . . ~ 61,824/)12. Ditto. . . . . . 43,904 


It will thus be seen that the quality of the iron increased up to 
No. 6 (the slight ditference of No. 5 may, perhaps, be attributed to 
the sample being slightly defective), and that from No. 6 the descent 
was in a similar ratio to the previous increase ! : 

Similar experiments on puddled-steel bars gave results showing a 
similar increase and decrease. 


RESISTANCE OF TIMBER TO CRUSHING. 

These are the results obtained by Mr. Hodgkinson from experi- 
ments on short cylinders with flat ends. Each cylinder was 1 in 
diameter and 2 in. high. The least values in this Table are for 
those specimens only moderately dry, and the highest for those 
which were well seasoned. 

It appears from these experiments, that, as a general rule, wet 
timber does not possess more than half the strength of that which is 
well seasoned. 





Crushing weight is 
per square inch. Weight 
Description, in lb. ofa 
In th, | tens of lcubie foot. 
Ash se ee o* 8,683 43 ~ 
Baywood 7,518 3.7 513 
Becel § 7,733 38 53 
poor { 19,363 96 43 
Birch (American) 4 11°66 8 40°5 
3 99 * 
Do. (English) } pred Pe 49 
" § 5,674 28 56 
Codar UL 6,863 29 47 
Red deal a 6 { 3s + 47 
Whitedeal .. 2. 0. oe | { Pops =o 
ra 37 
Elder EY 49 ed 
Elm, seasoned 5 5.1 367 
He 
Fir (Spruce) { 5 
3 5% 22 
Hornbeam 9 36 47 
Mahogany yk 4°09 50 
Oak (Quebec) .. { F a 54°56 
Do. (English) J 33 58 
om) | ¢ & 
Do, (Dantzic), very dry | f 38 41 
Pine, pitch “a oe | i. 33 
aries low | a 26 28" 
Do., American yellow { F 27 28°8 
Do,red -. ewe we | 4 7 41 
| « “- 
Poplar | { A 24 
Sycamore ° oe 35 43 
Teak eo oe ° 2 6: $ 
9 Green 3,2 16 2 
Larch + {Dry Bi 27 35 
Walnut .. a - ee { os 42 
Willow... w. ee {3 an 24 











The Great Pyramid. Why was it Built? and Who Built it? 
By Joun T'ay.or, author of “‘ Junius Identified,” “ An Essay 
on Money,” “The Standard and Measure of Value,” &c. 
London : Longman and Co, 

A LEARNED and ingenious attempt to answer these ques- 

tions, and in the answer “to recover a lost leaf in the 

world’s history.” 








ENGLIsn Suipwricuts EmpLoyep In France.—At the South- 
wark Police-court, on Thursday, a shipwright applied for a pass to 
Cherbourg. On being asked why he went there when there was so 
much work going on at home, he stated that he, with 500 others, 
had been suddenly discharged from Portsmouth Dockyard; fifty of 
the men were a short time ago in a French vessel for Cherbourg, and 
all the rest, except himself, had since followed and had plenty of 
work. Applicant said that numbers of Englishmen were now work- 
ing in the French dockyards. 

fur Navy.—Several of the new screw despatch vessels recently 
launched, and now building for the Government at various private 
yards, are intended to ve supplied with Armstrong guns, which will 
be fitted on gun-carriages of an improved description, constructed 
for the naval service with a view to teract the inconveni 
arising from the powerful recoil of rifled ordnance and the rolling of 
a heavy sea, Several pattern gun-carriages, constructed on ditier- 
ent principles, both for the naval and military service, have been 
turned out of the Royal Arsenal, and will be subjected to experi- 
ments. In accordance wita directions received at Chatham from 
the Admiralty, two more of the mortar vessels at that port, num- 
bered 31 an‘ 48, have been taken into one of the vacant docks to 
be surveyed, in order that it may be ascertained whether they are 
fit to be retained in the service, or should be broken up. 














THE PROSPECTS OF THE IRON MANUFACTURE 
IN INDIA. 


Tur Calcutta Engineer's Journal contains the following 
article on the iron manufacture of India :— 


No metal is so widely and universally distributed as iron. There 
is hardly a rock which does not contain it; hardly an earth into whose 
composition it does not enter; and few are the plants in which its 
presence cannot be detected. Whether it be in rich masses of hema- 
tite lying close to man’s hand, at the surface of the ground; in the 
comparatively poor, but more practically valuable carb beds 
found deep down in the coal measures ; or in the ferruginous gravels 
and sands more or less sparsely, and as it were capriciously, strewn 
about; what land is there that has not some mineral from which iron 
can be extracted? In other respects also, no metal seems so specially 
designed for man’s use. It is innocuous to health. And we do 
know that it is the only metal which is a never-failing ingredient in 
the constitution of all animal bodies; although it is not permitted to 
us yet to be able to determine the part it plays in the animal 
economy. It is wonderfully adapted, too, for the various and 

ifold impl ts, required in the daily occupations to which 
man has to devote himself; and has enabled many of these 
occupations to attain the degree of intellectual arts: for 
what is skill, but a greater or be effort of the mental capa- 
bilities. And there is no monument of man’s skill in which iron 
does not enter one way or another; from the simple needle, with 
which are prepared and ornamented the gorgeous habiliments in 
which we love to see beauty decked, to the magic structures—the 
wonder of the present day—by which we are enabled to fly with 
almost lightning speed over hill and over dale. No wonder, then, 
that from the oldest times iron should have been fashioned to man’s 
uses, nor that the earliest of the ancient writings should speak of the 
artiticers who wrought in it. In those old times men looked on iron 
as the symbol of war, and gave it the name of Mars. It is not, 
however, from swords and cannons alone that iron in our day de- 
rives its indescribable importance. Its glories are now also exem- 
plified in the peaceful arts; and the indispensable plough and 
wonder-working steam engine may well compensate for the 
weapons of strife. And iron seems also to be a blessing to 
those countries which make its preparation a branch of their 
national industry. For while gold, which exists pure is spread about 
on the surface, and can be obtained with little labour, seems 
to bring us no real advantages to the countries where it is found ; 
iron, on the other hand, which has to be extracted out of the very 
bowels of the earth, with much toil and treuble, seems to confer, in 
the highest degree, prosperity, contentment, and mental cultivation. 


Of all the nations making the manufacture of iron a branch of 
national industry, one nation has attained through that same manu- 
facture an unexampled pitch of prosperity, wealth, and power. But 
fortune has conferred upon this one nation an unequalled combi 
tion of favourable circumstances; which give such advantages in 
this manufacture that no other nation can possibly compete with. 
In England are to be found inexhaustible supplies of all the 
workable ores, and of the fuel for reducing them. Nay, more, 
that mineral which is found generally most advantageous to 
work is found lying close to the fuel required for its con- 
version. The climate is such as to permit of the various pro- 
cesses being carried on without intermission the whole year 
round. The genius of the people, too, is eminently adapted for 
such pursuits; and they are naturally highly skilful in all 
the mechanical arts; while their enterprise, perseverance, and in- 
dustry are proverbial. Add to these the great, if not the greatest, 
advantage of all, and the importance of which cannot be too much 
insisted on—the proximity of all her seats of iron manufacture, not 
only to the home markets, but to the sea for exporting. Not one of 
these can be at the very most one hundred miles from a port of em- 
barkation, while many of them are not a quarter of that distance; 
and, as we know that five hundred miles of rail carriage is more 
costly than ten thousand by sea, we shall not wonder that England 
can actually under-sell iron-producing countries in their own 
markets.* 


In India iron has been worked from time immemorial, as the 
abundance of immense heaps of slag and cinder can testify ; to say 
nothing of the traditions of the country. And at the present time, 
although the workings seem to have diminished there is still a con- 
siderable quantity annually being made. The ores are rich 
and plentiful; and there is no lack at present of wood for 
fuel. But for all this, iron costs more in Bengal, and at 
least as much in the Upper Provinces, as iron imported from 
home. This seeming anomaly must be attributed to the very imper- 
fect and wasteful manufacture of the charcoal, to the want of certain 
simple mechanical appliances, and to the natural incapability of the 
people, physically, for such work. It was quite to be expected that 
since the English have had possession of the country, various propo- 
sitions, suggestions, and, latterly, attempts should be made, with the 
view of rendering India, commercially, an iron-producing country. 
Some would keep the native proc2ss,which would really appear to 
be perfectly correct in +> xciwle and hardly improvable; and would 
introduce the continental system of charcoal manufacture, and the 
usual mechanical appliances—for example, the fan-blast and the 
shingling hammer. The former enabling a constant and steady 
stream of oxygen to be kept up; and the latter enabling the blooms 
of iron to be freed from their slag and cinder at once, without the 
necessity of cutting the blooms into small pieces—which proceeding 
is really the weakest point of the native process, and is otherwise 
impossible to avoid. We should thus have every here and there 
just the number of furnaces that the wants of the district would 
require; and this would do probably very well for all ordinary pur- 
poses, as long as the fuel lasted. To this view of the case we may, 
wg think, deduce from the reports published on the subject that the 
valuable opinion of the Superintendent of the Geological Survey in 
India, Professor Oldham, is favourable. Of course the evident loss 
of superintendence that would arise from there being a multitude of 
small fires instead of a few large ones would prevent this system 
even becoming a commercial undertaking on any scale. Still, it is 
worthy of the serious attention of the Government, as the iron 
produced thereby would certainly be excellent for most ordinary 
purposes. 

By the system we have just hinted at, the iron does not pass 
through the intermediate state of pig, but is reduced into the malle- 
able state directly. This is the great difference between that and 
what is im sage by others who wish to discard the native 
system entirely, and introduce the regular English system in all 
its stand, perfection, and extent. When we say English 
system, we should more properly say the European system ; for there 
is but little charcoal iron made in England now-a-days. But the 
introduction of such an extensive and costly system as this is surely 
not a matter to be lightly entered into. Immense capital is required 
for the carrying out the European process with any spirit and 
economy ; and it must be earnestly borne in mind that a large ex- 
penditure must necessarily be incurred before a single ton of iron 
can be produced at all. ‘This is, indeed, the essence of the whole 
system of English manufacturing undertakings. Where, in the 
primitive state of industry, the application of labour is simple, and 
the cost of production in the exact ratio of the labour itself; in the 
improved state of industry, the same expenditure of labour produces, 
by means of contrivances, a comparatively enormous result, and the 
ratio of the labour to the amount produced diminishes, of course, to 
an almost imperceptible fraction. Take the case of the stocking 
loom; and note the immense expenditure of money that must be 
made before a single pair of stockings can be produced. But this 
money once expended, the cost of production is so small that, 
when hundreds of thousands of pairs of stockings are made, the 
price of the enormously expensive loom is hardly perceptible in one 














* The foreign iron trade of England for the past year was thirteen 
millions sterling. 





air. But for this system to have success, there must be a market 
for our products, otherwise our skilfully contrived mechanisms and 
appliances will be so many commercial failures. We must know, in 
fact, or at any rate have a shrewd guess, that our hundreds of 
thousands of pairs of stockings will be purchased before we set up 
our loom. Now, with respect to the introduction of the European 
system of the manufacture of iron, with all its great first outlay, 
and great attendant current expenses, are we quite sure that when 
produced, as produced of course it certainly can be, it will be at 
such a price as to ensure the consumption of the enormous quantity 
uired to be produced to enable the works to pay? Is it not pos- 
sible that, bearing in mind the peculiar advantages represented 
above, English iron may not yet be able to undersell any iron made 
in the country. There are one or two considerations which would 
certainly incline us to believe this both possible and probable. These 
considerations do not seem yet to have been rightly entertained, but 
they are, to our thinking, essential and, indeed, all-important toa 
proper, prudent, and impartial discussion of the subject. One of 
these considerations is the greatly increased cost in this country of 
all skilled manipulation of iron. The climate is such that in no 
part of India can Europeans themselves do anything more than 
direct the native workmen; while the comparatively small quantity 
of work these latter perform is such as to bring up the figure of 
labour for the work done, compared with Europe, to upwards of 
double. We are not here speaking from any theory, but from 
actual facts; which we are sure will be borne out by all those 
engaged in the manipulation of iron in this country. Another con- 
sideration is the comparative great weight of iron with respect to 
its first cost. It matters very little how far silk, for example, is 
carried, as the carriage must always be insignificant against the 
intrinsic value of the article. But with iron this is quite another 
and a very serious matter. A couple of hundred miles of 
common land transit, or six hundred miles by railway, 
just about double the first cost of iron; or, in other words, the 
expense of carriage is as great as the actual cost of the article. See 
how this at once puts impassable limits to the market for the pro- 
duce of an inland establishment for the production of iron on a 
grand scale; thereby precluding that amount of production which 
is essential to the prosperous working of any such undertaking. 
With sea carriage these limits may be said to be unbounded. Once 
loading and landing charges incurred, a thousand or two miles of 
freight more or less are not appreciable. But it is England alone 
which possesses the inestimable advantage, save perhaps a few iso- 
lated cases, of reaching the ea in a few miles. 

Having now looked at the subject from a general point of view 
let us see how these considerations atlect the particular case before 
us. In the first place, we find no attempt has been made to establish 
a commercial undertaking for the manufacture of iron in India on 
the native process improved, as hinted at above. In all cases these 
undertakings have been based upon the application of the European 
system. In the Madras Presidency very large sums have been spent 
in the establishment and carrying on of works. But after upwards 
of twenty years’ trial, these works are at a stand-still, and, we may 
with all propriety consider, are a failure. Another was a proposition 
of the Bengal Coal Company at Raneegunge, to work a carbonaceous 
ore, said to exist in their coal measures. This went as far as the 
bringing out of machinery from England. But at that stage the 
shareholders seemed to think that a reasonable but certain protit on 
coal was better than a greater problematical profit, which might 
probably swamp their coal profits altogether. Within the last few 
years an attempt has been made we believe in Beerbhoom, not far 
from Sooree. This was supposed, also, at any rate as regards the 
European process employed, to be a failure ; for after some years no 
iron 1 to be produced. We are now, however, informed that 
some iron has just been produced ; wut oniy :o lately as to enable no 
opinion to be formed of the commercial success of the undertaking. 
One thing we have little hesitation in aflirming from what we know, 
that, under ordinary circumstances, pig-iron of good quality from 
England can be delivered in Calcutta at a lower price than this 
Beerbhoom iron ! ’ 

We now take a step of upwards of a thousand miles to Kumaon, 
up in the hills, the only other place where the European system has 
been introduced in India. If, in the case of the Beerbhoom works, 
we have to complain of the want of descriptions, explanations, and 
statistics; most assuredly no such complaint can be made with re- 
gard to these proceedings. For here we have from the thin red book 
of 1855, to the ponderous report now before us, the most ample, 
not to say voluminous records. From these, it is clear that there is 
an ample supply of good iron ore; and that iron has been suc- 
cessfully produced from the same by the European method. That 
this result should have been attained in so short a time is highly 
satisfactory, and does great credit to the energy and proticiency of 
those concerned in the works. Does it not show what can be done 
by the right men in the right place, when, within four years 
from the time of the first investigation of the subject, we have 
comparatively extensive ironworks producing iron on the most 
approved system, not only in a country destitute of skilled labour 
and the simplest mechanical appliance, but up a thousand miles into 
the interior of that country ; necessarily rendering the carriage of 
the heavy castings and machinery most tedious and difficult. But 
now that we have the undertaking in a certain degree of working 
order, let us see the cost of the article produced. Upon this of course 
depends the success of the whole thing. Whether we shall have to 
thank the promoters of the undertaking for a never-failing supply of 
iron independent of England, or whether we shall have to re 
that the sums of money the Government has been enterprising 
enough to spend in this matter had not been better spent upon a 
road, or some other public work beyond all speculation. 


In the large report before us, dated August, 1858, we find that the 
cost of producing the pig-iron is estimated at about £2 aton. This 
figure we were decidedly against accepting, were it only from what 
we have stated above as to the cost of labour. The additional report, 
however, dated a year later, and giving the actual cost of the pig-iron 
produced, saves us all discussion on this point. Although estimated 
at £2 a ton, including all charges of European superintendence, 
management, interest, and depreciation, we find that without - 
of these items at all it actually has cost £5 10s.aton!! And if 
we add ten shillings for the other items it comes to £6 a ton for Pig 
iron, one hundred and twenty miles up from Delhi in the hills. It 
is of no use our cavilling at these figures. Look at them, discuss 
them, and overhaul them how we may, we have £5 10s. a ton for 
mere materials and actual labour—figures that are more likely to 
increase than otherwise, as is the case where large works are esta- 
blished in a new country. On the railway the price of coolie labour 
has doubled, and skilled labour much more: besides a corresponding 
increase in the cost of everything. Well, then, as regards the bar- 
iron drawn out under the hammer at Ramgurh, and which amounts 
to £20 a ton exclusive of all superintendence, &c., it would not be 
fair at this stage of these works to say anything about that. How- 
ever, from the price of the pig-iron, we may be quite safe in saying 
that bar-iron cannot cost under the most favourable circum- 
stances less than £10 a ton. We have now, therefore, pig-iron 

roduced at somewhere about 120 miles, may be more or less, north of 
Delhi at £6 per ton. On the other hand, we can have English pig- 
irons of excellent quality always in Calcutta at £5, and often at 
44 10s. Let us take the jatter. The difference being £1, gives 240 
miles carriage by rail, at 1d. a mile. ‘Therefore English iron can go 
up from Calcutta by railway 240 miles towards Delhi, and there cost 
the same as the Kumaon iron does at Kumaon ; this, too, after giving 
profit to the manufacturer and importer. 

Let the Kumaon iron now take a step down, and go as far as 
Delhi, which must be done in carts. As far as we are able to de- 
duce, the report of 1858 makes this carriage per ton not less than 
25 rupees, or £2 10s., which is by no means an out-of-the-way charge. 
In Bengal it would cost more. This £2 10s. enables the English 
iron to run up another 600 miles towards Delhi, or a total of 840 
miles, that is, within 160 miles of Delhi itself. If the railway com- 
pany were to take a fixed contract rate for the whole distance, the 
same as is done in the case of coals, the English iron would 
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then compete with this Kumaon iron, even in Delhi itself. We see 
then, that what we said about the killing effect of carriage upon iron 
tells here severely, and limits the market of the Kumaon iron to a 
very small circle indeed. Well, now, does that small circle require, 
or will it require at the completion of the railway to Delhi, the 
period we have assumed in our discussion, the quantity of iron that 
must be produced by these works to prevail there being an actual 
loss? Let the report of 1858 speak for this itself. We find at p. 79, 
Art. 271:—“The demand for pig-iron in India is very limited, 
probably in the North-West provinces it does not exceed 2,000 tons, 
if so much, and making bar-iron will be a most difficult and expensive 
process.” In the absence, therefore, of any demand for the iron, the 
manager of the works suggests, same page, Art. 274:—‘ That the 
arrangements of the works should be adapted for the manufacture of 
wrought and cast-iron rails, as suggested by the North of India 
Tramroad Company.” 

Leaving out of consideration the prohibitory effect of the carriage 
of the iron and also the wrought-iron rails, as being in the present 
state of the works only visionary, we here find that the large sums 
of money being annually expended by Government, in the erection 
of works and the entertainment of a costly establishment, are all 
incurred to make a limited supply of things that, in the present state 
of engineering science, are altogether exploded, for a company that 
may never carry out their plans. Cast-iron rails ! Shades of George 
and Robert Stephenson ! Do we, in this year of 1860, hear of such 
things being proposed ? Can anything be more conclusive as to the 
futility of the undertaking, when such a plea as this is used for 
keeping on the works? It is quite certain that an engineer of the 
position and experience of the manager of the works must know that 
cast-iron rails are a fallacy. And although they may be run upon 
here and there, as in the solitary instance given in the report, if cast- 
iron rails have the advantages stated, why are they not in use in 
england? ‘There is not a single passenger line in England, spite of 
all their cutting and carving to reduce expense, has even dreamed of a 
cast-iron rail, Why, the replacing of the cast-iron rail by the wrought 
was as great an event in the present railway system as the introduction 
of the Stephenson locomotive. And yet we are told that cast-iron rails 
cannot but succeed on railways, where hundreds of tons are constantly 
rattling and hammering along at tremendous’ speeds, because Mr. 
Murray “ used cast-iron rails and wheeis or rollers in moving bodily 
the Sunderland Lighthouse some twelve years ago without any 
failure or accident.” Now, what sort of an argument is this? We 
might as well say that the little trains that are used for hauling 
coals in the mines would do perfectly well for sending coals up to 
London behind one of the Great Northern engines. Did any of the 
numerous railways in the neighbourhood of Sunderland, in con- 
sequence of this lighthouse business, even adopt similar rails and 
“wheels or rollers” for their tratlic? ‘Taking the very rail given in 
the report, we find that it would cost more than double the 
price of a wrought-iron one of similar strength, when widened 
to give the necessary 2} in. of flange for the wheels to 
run on. ‘This is naturally to be expected; for it is well known 
that within the limits of elasticity, which have no regular ratio to 
the breaking weights, cast-iron is in every respect only one-half the 
strength of wrought-iron. And taking the estimate given in the 
report of 1858, p. 85, for the proposed rails, and amending the figures 
according to the cost shown by the last report, we shall have the 
price of these proposed cast-iron rails at Delhi just £10 a ton. Now, 
taking the actual cost of East Indian railway rails in Calcutta about 
£10 5s., and adding the large sum of £4 for carriage, will give us 
English rails at Delhi at £14 5s. a ton. But a wrought-iron rail is 
equal in real strength to a cast-iron rail of double the weight; leav- 
ing on one side all the other disadvantages of the cast-iron rail. 
The comparative cost will therefore be at Delhi £7 2s. 6d. for 
wrought-iron rails, which we know will answer, as against £10 
for cast-iron rails, which we have every reason to know will 
not answer. And the farther from Delhi, and nearer to Cal- 
cutta, the comparison is taken, so much the greater will be the 
economic standard of the wrought-iron rail. It is true that 
the Kumaon iron is charcoal iron, and therefore possesses a 
superiority for some purposes, by reason of its being charcoal iron. 
But for ordinary purposes the coal-iron is just as good ; and for rails 
a great deal better. People will never give a greater price for one 
iron than for another, which will answer their purposes just as well ; 
just because the former can be made into pool This advantage of 
suitability for steel making is neutralised by the heavy land carriage 
preventing exportation. It is quite clear, too, that taking the country 
to the west of Delhi, the argument will be at least as strong ; because 
the Scinde Railway will bring the English iron up with equal facility 
and probably less cost to that part of India. 

What, then, are the prospects of iron manufacture in India, or the 
European system? Are we not justified in deducing, nay obliged to 
own, that for the present, and probably many years to come, it will 
be idle in this country to attempt to establish such undertakings in 
the face of the wonderful advantages which England possesses over 
all other countries for the manufacture and exporting of iron. There 
is not an iron manufacturing country in Europe to which England 
does not send rails. From the flat shores of Belgium to the moun- 
tain steeps of the Sommering, nothing but English rails are to be 
found, tn America, too, spite of all the energy and enterprise of our 
cousins, English rails are laid down throughout the whole country. 
And this being so, why should we wonder that this should be, and 
should continue for a fong future to be the case, in a country so 
unsuited in every respect to the production of iron on a large scale. 
The mere existence of iron ores we take to be nothing at all; for 
there are iron ores more or less everywhere. There ave many other 
manufactures, such as oils, silks, cottons, and probably numerous 
other things, which are more designed by nature to be the products 
of this country, and to which the peculiar constitution of the people 
would be far more adapted. ‘To establish undertakings with due 
prudence and judgment for these manufactures would, we are con- 
vinced, not only ensure a good return upon capital so invested, but 
would tend to give the country a real existence, instead of a 








merely traditionary and semi-barbarous torpor. However, 
sufficient for the day is the evil thereof. The genius of 
India does not lie, and probably never will, in the 


iron trade. And while we must regret the sums that hive been 
lavished in the prosecution of this futile scheme, and would fain 
have had the expenditure for many an urgent public want hat we 
could name; we cannot but censure the want of judgment which 
yermitted such expenditure, without looking a little more forward. 
t was not sufficient that iron should be made; but that when 
made there should be a market for it. We do not blame those who 
advised the expenditure: of course it is their business to look out 
for themselves, and get or make good berths. ‘They have certainly 
shown great energy, there is no doubt understand their business. 
There are of course plenty of appointments under Government with 
which they could be rewarded. We think that a moderate sum, of 
what it was intended to spend still upon Kumaon, but which we 
trust will not be so spent, might be devoted with great advan- 
tage to a further investigation of the native process; and the 
establishment of a furnace here and there — the same prin- 
ciple, but aided by science and mechanical appliances. This 
would not require a great sum; and the natives would, we have 
every reason to believe, when they saw the superior return of the 
improved furnaces, by degrees adopt the improvements. There 
would thus be produced sutticient iron in out-of-the-way places for 
ordinary daily purposes. We do not, however, insist upon this. The 
English principle is for the Government to leave everything to 
—— enterprise. This has always the great advantage of a far 

tter supervision than can be given by a Government ; and there 
may have been something of this in the failure at Kumaon. In 
conclusion, we repeat that we have deduced from what we are sure 
cannot but be acquiesced in as an impartial discussion of the case, 
that the manufacture of iron in India is a failure as a commercial 
undertaking. And so convinced are we of this, that we consider the 
Kumaon works like many a human undertaking, nothing but a 
} opm of ill-judged expenditure, and already among the things 

t were. 
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910, JuLRS FERDINAND HILLEL, Mark-lane, London, ‘* Improvements in the 
apparatus and in the mode of treating Spanish grass and other fibrous 
materials, to be used in the manufacture of paper pulp.” —Petition recorded 
11th April, 1860. 

1018. Louis Ortarp, Cheviré Lerouge, Maine et Loire, France, ‘‘ Improve- 
ments in breech-loading fire-arms, and in their cartridges.” 

1031. Ropert ATKINSON, Southampton court, Tottenham-court-road, London, 
“* An apparatus to give warning to the inmates of a house or apartment, of 
the attempted entry of thieves or burglars, which may be calied a ‘ burglar 
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1058. James Wuite, Groner Wuite, and Joun Wuits, Hulme, Manchester, 
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tobacco or other substances.” 

1059. Leoroty D’AUBREVILLE, Boulevard de Strasbourg, Paris, “ Improve- 
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Rémond, Place Vintimille, Paris.—Petitions recorded 27th April, 1860. 

1114, Micuart Henny, Fleet-street, London, ‘ Improvements in the mode 
of, and apparatus for, pee. turning, and changing the direction 
of ships, balloons, and other bodies.”—A communication from Louis 
Coignard, Boulevard St. Martin, Paris.— Petition recorded 3rd May, 1860, 

1118. Timotuy Rai.tox, Manchester, ‘‘ Improvements in the apparatus 
employed in the manufacture of cap or bonnet fronts.”—Petition recorded 
4th May, 1860. 

1120. CuarLes Srevens, Welbeck-street, Cavendish-square, London, “‘ An 
improved means and apparatus for transporting and preserving live fish, 
and keeping water fresh for a long period.”—A communication from Jean 
Cyrille Noél, Paris.— Petition recorded Sth May, 1860. 

1150, Wittiam Epwakp Newros, Chancery-lane, London, “‘ Improvements 
in the manufacture cf threads and yarns, and ip the preparation of fibrous 
materia.s for such facture.”—A ication from George R. 
Sam} Boston, M husetts, U.S.—Petition recorded 9th May, 1860. 

1164. Henry Witpsmite, Josuua Carrer, and JAMES JOSHUA CARTER, 
Batley, Yorkshire, ‘“ Improvements in extracting wool or other animal 
fibres, from combinations of wool and cotton, or mixtures of other animal 
and vegetable fibrous substances or fabrics, and in the machinery or appa- 
ratus employed therein.”— Petition recorded 10th May, 1860, 

1174. CHARLES STEVENS, Welbeck-street, Cavendish-sqzare, London, “ An 
improved machine for raising water."—A communication from Jean 
Baptiste Guignes, Marseilles, France. 

1176, Rosert YouNne, Glasgow, “‘ Improvements in apparatus for cleaning 
grain.” 

1178. Joun Cuatrerton, Highbury-terrace, and WiLLovueHBy Smiru, 
Pownall-road, Dalston, Middlesex, “‘ Improvements in electric telegraph 
conductors.” — Petitions recorded 12th May, 1860. 

1182. Epwarp Lorv, Todmordex, Yorkshire, ‘* Certain improvements in 

« machinery for opening, blowing, and cleaning cotton and other fibrous 
materials.” 

1184. WituiAM Epwarp Newton, Chancery-lane, London, “ An improve- 
ment in iron pavements.”—A communication from Baron Otto des Granges, 
St. Louis, Missouri, U.S. 

1186, ‘Tuomas HowaktH, Preston, Lancashire, ‘‘ Improvements in machinery 
or apparatus applicable to looms for weaving, and the tools employed 
therein.” — Petitions recorded 14th May, 1860. 

1188, Rosgrt Reap, Havelock-street, Leicester, ‘‘ Improvements in the 
process of waterproofing fabrics for garments so as to allow perspiration 
to pass through the same.” 

1189. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, ‘* An 
improved centrifugal turbine.”—A communication from Jacques Droc- 
toxée Bailly, Bourges, France. 

1190. ALPHONSE SAX, Paris, “ A new mode of obtaining motive power by 
the effect of weights and springs, or by springs only, in combination with 
proper connecting parts.” 

1191. BERNHARD SAMUELSON, Britannia Works, Banbury, Oxon, ‘‘ Improve- 
ments in reaping and mowing machines.” 

1192. SAMUEL SMITHARD, Nottingham, and Henry WHEatcROFT, Fore- 
street, London, ‘“‘ Improvements in the construction of machines for 
uniting portions of lace, blond-edging, net, and other fabrics, usually 
called * running on machines.” 

1193, GeorGek HARMAN Baru, Piccadilly, St. James, London, ‘* Improv: - 
ments in processes for aerating or super-saturating water and other fluids 
with oxygen, or compounds of oxygen or other gas or gases.” 

1194. BartLert Hoover, King William-street, London-bridge, London, 
se Improvements in the manufacture of a paper suitable for preventing 
forgery.” 

1195. James Hieeins and THOMAS ScHorikLD WuitwortH, Salford, 
Lancashire, ‘‘ Improvements in machinery or apparatus for preparing and 
spinning cotton and other fibrous materials.” * 

11%. WiLLIAM Epwakp Newton, Chancery-lane, London, ‘‘ Improvements 
in valves and valve gear, for the induction and eduction of steam to and 
from the cylinders of steam engines, part of which is applicable to other 
purposes.”—A communication from Addison Crosby, Simeon Savage, and 
Herman Swift Stearns, Fredonia, Chautauque, New York, U.S. 

1197. Sinas C. SALispury, Essex-street, Strand, London, “* An improved 
mode of and apparatus for churning butter.”—A communication from 
G. W. Mears, New York, U.S. 

1198, JULIEN Denis, Queenhithe, London, ‘ Improvements in the pre- 
paration of vegetable matters as a pulp, for the manufacture of paper.”—A 
communication from Mr. Henry Bouchet, Quai Montebello, Paris. 

1199. StepuEN Norwoop Larkins, Dover, Kent, ‘‘ Improved bathing 
apparatus.” 

1200. ReuseN Jacos Jorpan, Berners-street, Oxford-street, London, ‘** Im- 
provements in pills.”—Petitions recorded 1ith May, 1860. 

1203, Joun Grant, Glen Grant, Moray, ‘* Improvements in breakwaters.” 

1204. PeTeR CukiMES, Collyhurst-road, Manchester, “ I ts i 
stoppering bottles, jars, and other like vessels.” 

1205. Josxrit AMBLER, Little Horton, Bradford, Yorkshire, “‘ A new kind of 
cloth or woven fabric.” 

1206. CHARLES COWPER, Southampton-buildings, Chancery-lane, London, 
“ The manufacture and application to fibres and fabrics of a new blue 
colour, and compounds of the same with other colours.”—A communication 
from Cyprien Marie ‘Tessié du Motay, Paris. 

1207. ALFRED VINCENT Nrwrton, Chancery-lane, London, ‘‘ An improved 
mode of treating oils, for the production of gas and volatile oils.”—A com- 
munication from the ‘* Société Parisienne pour |’éclairage au Gaz,” Paris. 

1208. WILLIAM EDWARD Newton, Chancery-lane, Londun, “* Improvements 
in locks for safes, doors, and other purposes.”—A communication from 
Lyman Derby, New York. 

1209. CLAUDE Marigz GUILLEMIN, Rue Madame, Paris, “ Improvements in 
submarine electric telegraphs.” — Petitions recorded 16th May, 1860. 

1211, Casrarn Lowensrxin, Crutched Friars, London, ‘* Improvements in 
arrangements for paying out submarine cables.” 

1213. Marc ANTOINE FRANCOIS MENNONS, Rue de l’Echiquier, Paris, ‘‘ Im- 
provements in the cylinders and pistons of steam and other engines, or 
machines propelled by aeriform fluids.”"—A communication from Joseph 
Auguste Monnier and George Brunier, Marseilles, France. 

1215, MARC ANTOINE FRANCOIS MENNONS, Rue de I’Echiquier, Paris, ‘‘ An 
improved railway brake.”—A communication from Oscar Prevosté, Ham, 
Somme, France. 

1217. Geor@k Davis, Serle-street, Lincoln’s-inn, London, ‘‘ A system of 
chromato-topo-chronographic charts intended to facilitate the study of 
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Rikli-Valet, Wangen, Switzerland. 
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in vices, part of which improvements is applicable to screw wrenches, 
spanuners, turning lathes, and other tools and machines.”—A communication 
from Hiram Powers, Florence. 
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Tuomas Baciey, Durham, ** Improvements in looms for weaving.” 
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apparatus to facilitate the consumption of smoke in furnaces.” 

1235, Josian Legs, Birmingham, ** Improvements in the manufacture of 
swivels, hooks, and rings, for attaching and securing watches, chains, or 
jewellery, parts of which imp ts are applicable to key-rings, ear- 
rings, and other similar articles.” 

1237. WinLiAM Epwarp Newton, Chancery-lanc, London, ‘‘ Improvements 
in looms for weaving carpets and other looped and pile fabrics.” —A commu- 
nication from Charles Crossley, New York, U.S. 

1239. Joun Lonemar, Inver, Galway, Ireland, ‘*‘ Improvements in treating 
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12563. GEor@k MovLToN, Manchester, “ Imp s in y for 
transferring to or wp Ree printing rollers or cylinders copies of designs 
or patterns intended to be etched or engraved thereon.”’ 

1255. JouN GREEN, Newtown, Worcestershire, ‘‘ Improvements in the con- 
struction of ploughs, cultivators, and similar agricultural implements.” 
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1257. James Hinks, Birmingham, “ Improvements in lamps for burniag 
troline and other liquid hydro-carbons, and in supports for the said 
amps.” 

1259, Joun Mar.anD, Southport, Lancashire, ‘‘ Improvements in preparing 
for - in warping and sizing woollen and worsted and other yarns and 
threads.” 

1261. Joun Bortomury, Laister Dyke, Bradford, Yorkshire, ‘* Improvements 
in means or apparatus employed in spinning wool aud other fibrous 
substances.” 

1263, James GoLpiz, Glasgow, Lanark, N.B., ‘‘ Improvements in furnaces 
and in the consumption or prevention of smoke.” 

1265. Joun Henry Jounsoy, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus employed in spinning.”—A communication from 
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1267. WiLutaAM CLIssoLD, Dudbridge, Gloucestershire, ‘* An improvement in 
the construction of gearing wheels.”—/etitions recorded 22nd May, 1860. 
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154. Joun Wittiam Scott, Worcester, ‘‘ Improvements in plates for 
attaching buttens to garments and other articles, in button shanks and in 
buttons.” — Petition recorded 21st January, 1860. 
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proved ventilating apparatus.”—Petition recorded 23rd January, 1860. 
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same, and other agricultural implements.” —Petition recorded 24th January, 
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195. JEAN PIERRE LAMAR, Bush-lane, London, ‘‘ Improvements in boots, 
shoes, and similar foot coverings, in fixing the heels and soles thereof, and 
in apparatus for forming and applying screws for the foregoing and other 

urposes.”"—A communication from Charles Jarrin, Rue Bourbon 
Jilleneuve, Paris. — Petition recorded 25th January, 1860. 
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other structures.”—Petitions recorded 26th January, 1860. 

212. JAMES DUNCAN, ALEXANDER Scott, and JAMES Dawson, Greenock, 
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231. Henry Bossuarvt and Orro Dineuer, Paris, “‘ Improvements in 
machinery for treating cotton and other fibrous materials.” 
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Irish Peat Works, Athy, Ireland, “‘ Improvements in manufactures from 
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suitable compressible materials.” 
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remnants or cuttings, or other waste pieces of silk or other fabrics.”— 
communication from Charles Luvandoski, Paris. 
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Petition recorded 18th February, 1860. 

477. Victor Eveengk Lxecouvpgur, Rouen, France, ‘‘A new or improved 
system of filter.”— Petition recorded 22nd February, 1860, 

644. WitL1AM Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
mode of attaching tools to handles."—A communication from James 
Ezekiel Emerson, San Francisco, California, U.S.”— Petition recorded 9th 
March, 1860. 

680, Isaac Horton and Isaran Kenpric, Southwark, Surrey, “‘ Improve- 








ments in steam boilers.” —Petition recorded 14th March, 1860. Tan 

753. Isipors HayeM, junior, Rue Sainte Appoline, Paris, “ Certain im- 
provements in making cravats and stocks ‘ magical cravats.’ ’—/elition 
recorded 23rd March, 1860, 

$27. JouN HAMILTON, junior, Windsor Foundry and Ironworks, Liverpool, 
** Improvements in constructing and propelling vessels.” —Petition recorded 
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materials, to be used in the manufacture of paper pulp.”—etition recorded 
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1083. Henry Rawson, Leicester, ‘ Improvements in machinery for combing 
wool and other fibres.” —Petition recorded 28th April, |860. 

1114. MicuakL Henry, Fleet-street, London, “‘ Improvements in the mode 
of, and apparatus for, propelling, turning, and changing the direction of 
ships, balloons, and other bodies.”—A communication from Louis Coig- 
nard, Boulevard St. Martin, Paris.— Petition recorded 3rd May, 1860. 

1150. WiLLIAM Epwarv Newton, Chancery-lane, London, ‘‘ Improvements 
in the wanufacture of threads and yarns, and in the preparation of fibrous 
materials for such manufagture.”—A communication from George R. 
Sampson, Boston, Massachusetts, U.S.—Fetition recorded 9th May, 1860. 

1158. GEORGE Price, W h ftordshire, ‘‘ Improvements in 
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locks.” —Petition recorded 11th May, 1860. . 

1176. Roprrt Youne, Glasgow, ‘ Improvements in apparatus for cleaning 
grain.” —Petition recorded 12th May, 1860. 

1223. SaMUEL HOLDSWORTH, JOHN HENDERSON, WILLIAM HENDERSON, and 
THoMas BaGiEy, Durham, *‘ Improvements in looms for weaving.” a 

1224, Hezekian Conant, Willimantic, Windham, Connecticut, U.S., “A 
new and useful improvement in mechanism for regulating the delivery or 
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ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patenis. 





Ciass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


2640. J. Suanp, Blackfriars-road, London, and J, Rowuey, St. George’ 
Notting-hill, Middlesex, ** Fire-engines.”—Dated 22nd November, 18. 
According to the First part of this invention the inventors arrange the 
carriage and working parts of the fire-engine as follows :—The under car- 
riage wheels, springs, and water cistern are constructed in a similar manner 
to those commonly in use in various fire-brigades ; they use one water cylin- 
der or pump barrel only, but more than one may be used. The valves, air- 
vessel, suction and delivery pipes are constructed in the ordinary manner. 
The plunger or piston working in the barrel is connected to a cross-head, 
which receives motion from the working handles in tiie manner hereafter 
described. On to the sides or ends of the cistern or frame, which is con- 
nected with the carriage and wheels, seats are fixed, one on each side or end, 
to contain as many men as are required to work the engine, and the men, 
when working, sit face to face with their feet towards the centre of the 
engine. To the cistern framing and seats are fixed two double triangular 
frames of suitable strength, each of which double triangular frames carries 
six rollers or pulleys, made of metal or other suitable material: three 
rollers on each side of each frame. Over each set of three of these rollers 
or pulleys a chain or band is passed made of metal, leather, or other suitable 
material, the bands being kept tight on the rollers by proper coupling or 
tightening screws ; these four bands are each attached to the cross-head of the 
pump and to the working handles of the engine. The working handles are 
moved to and fro horizontally, or nearly so, with a rowing motion, similar 
to that used in giving motion to the oars of a boat, so as to raise and lower 
the pump-plunger, and thus actuate the pump. They also arrange fire- 
engines with a double-acting pump placed horizontally, and worked by 
similar handles placed at each end of the pump, and actuated by a similar 
rowing movement of the men.—Not proceeded with. 
2682, W. McNaveut, Manchester, and J. L. Tavuor, Bolton, ** Increasing the 
temperature of water for Jeeding steam boilers, dc.” —Dated 26th November, 






road, 








859. 

The First part of this invention consists in passing the feed-water through 
a heating apparatus heated by a furnace separate and independent from the 
furnace of the steam boiler. Secondly, the invention consists in placing a 
tube or tubes on the main flue of the boiler or boilers, and first passing the 
feed-water through this tube or tubes, causing it to pass thence through a 
heatiny apparatus with a separate and independent furnace, and from thence 
into t . boiler or steam generator. The flue of this heating apparatus may 
be turned into the main flue of the boiler, so as to give its surplus heat to 
the heating tubes therein; or it may be conveyed into any convenient part 
of the main flue or chimney used for heating the feed-water by the surplus 
heat from the boiler or boilers ; or the feed-water may be passed first through 
the heating apparatus heated with the separate furnace, and then into the 
tube in the main flue, and so to the boiler. Thirdly, in placing a tube or 








tubes in the main flue of the boiler, so as to be exposed to the surplus heat | 


from the boilers (as in the second part), and providing a furnace in or con- 
nected with this main flue, so that its heat will act upon the said tubes, and 
add to the surplus heat from the boilers, forcing the feed-water through 
this tube or tubes before passing it into the boiler.—Not proceeded with, 


Crass 2.—TRANSPORT, 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 


2643. T. B. Dart, Tottenham, Middlesex, ‘‘ Coating sheathing metal.” —Dated 
22nd November, 1859. 

This invention consists in coating Muntz’s, or such like yellow metal 
sheathing, with india-rubber combined with sulphur. For this purpose 
india-rubber is combined with sulphur and made into thin sheets, which are 
laid on sheets of yellow metal sheathing, and subjected to heat whilst 
pressed in contact with the clean metal surface. 


2654. T. Eastman, Southsea, Hants, “ Improved means of raising the blades of 


screws employed to propel ships, and apparatus Jor getting at such screws, 
and for performing the operations under water.” —Dated 23rd November, 
1859. 

This invention, as far as concerns the raising of screws, refers to such as 
are formed with blades capable of being removed from the boss, and espe- 
cially to those screws the subject of provisional protection granted to the 
present inventor the 30th August, 1859 (No. 1,973). The inventor passes 
a screwed shaft through the lower deck, or other suitable support, over the 
screw employed to propel the vessel, aud works this shaft up and down as 
required by means of a nut resting on the deck or support. Instead of a 
screwed shaft and nut, a rack and pinion may be employed. To keep the 
lower end of the shaft in its true position he passes a guide in the shape of 
@ cross-head or bar through a loop therein; both ends of the bar are 
notched, and work in rails provided for the purpose; the extreme end of 
the shaft carries a hook, and each screw-blade has an aperture or eye 
formed for the reception of the hook. The “‘ well,” so objectionable, parti- 
cularly in ships of war for hoisting or resting the screw, is entirely dis- 
pensed with. The apparatus for working under water consists of a tube 
closed at bottom, formed of s»me waterproof material or fabric made 
waterproof, and fitted at intervals with hoops for keeping the tube sus- 
pended ; a rope ladder is suspended or placed inside the tube, and sight 
holes, fitted with glass or other transparent material, are formed at in- 
tervals. One or more pairs of waterproof sleeves, provided or not at their 
extremities with elastic gloves, are fitted in the tube. To hoist the screw- 
blades, the screwed shaft is lowered to its fullest extent; a man enters the 
tube, and goes down the ladder, places his arm through the siceves, and 
disconnects one blade from the boss, and engages the hook at the end of the 
shaft into the eye in the blade. The threaded shaft is then raised, whereby 
vhe blade is drawn up ; another hook, that of atackle, is hooked into the eye ; 
the first hook is then disengaged, and the blade is hauled up by the tackle 
through an opening in the lower deck. The propelling screw shaft is 
turned to bring another blade into position for being raised, and the opera- 
tions are repeated.—Not proceeded wit 








Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2618 J. Kxieut, Newton Heath, near Manchester, “ Improvements in or appli- 
cable to looms for weaving, part of which is applicable to lubricating axles 
and bearings.” —Dated 19th November, 1859. 

This invention consists in japanning the boxes and covers of roller temples 
to prevent them from rusting when the fabric is woven in a wet or damp 
state. The patentee turns or forms a spiral groove or spiral grooves in 
contrary directions on the crank axle or other axles of looms ; these grooves 
extend the length of the bearings to retain and distribute the oil or other 
lubricating material. The bearings are or may be made with shoulders to 
prevent the escape of the lubricating material laterally. 

2619. E. Bartow and F, Hami.ton, Bolton-le-Moors, Lancashire, ‘‘ Carding 
engines.” —Dated 19th November, 1859. 

This invention is applicable to those carding engines in which top flats are 
used, and it consists in the application of adjustable plates or brackets for 
supporting the said top plate, and for adjusting them to the surface of the 
main cylinder. In performing the invention the patentees cast or attach 
bosses to the bend forming part of the framing, and to each boss is fitted a 
plate ; this plate is furnished with ribs to guide a second plate on which the 
end of the top flat rests, a projection on the said plate entering into a recess 
in the top flat to guide the same laterally. The position of the second plate 
is regulated by a set screw, and both the plates are secured to the bend by 
a screw or bolt; or the top flats may be supported at each end by a single 
plate fitting on the boss of the bend which is acted on by a set screw to 
regulate the distance between the card teeth of the main cylinder and the 
top flat. 

2621. J. Bancrorr, Halifax, Yorkshire, *‘ Fabrics adapted to be used for 
curtains, coverings of furniture, table-covers, dc." —Dated 19th November, 
1859. 

In performing this invention the inventor forms parts of the surface of 
the fabric of ribs of the character of that known as “rep,” and which may 
be either in continuous lines, or broken of equal or of unequal thicknesses 
at right or other angles to the warp threads. Other parts of the surface he 
forms of ribs either in continuous lines or broken of equal or unequal 
thicknesses at right or other angles to the ribs first mentioned. In these 
two parts of the fabric both sides are alike, that is, where one side of the 
cloth is formed by the warp, the other side is formed by the warp also ; and 
where one side is formed by the weft, the other side is formed by the weft 
also, and of the same character. Other parts of the surface are formed with 
a satin face, or other character of face from the warp or the weft threads, 








These effects are obtained from jacquard or other figuring apparatus | 
operating the warp threads in such manner that, where the different ribs | 


or reps are to be produced, the warp or weft, as the case may be, will be 
divided so as to have them appearing in like manner on the opposite 
surfaces, whilst the other yarns are for the time enclosed as binding or 
filling threads; and at those parts where other weavings are to be intro- 
duced, the tying up is adapted to the character of effect desired.—Not pro- 
ceeded with, 

2624. J. Perrin, jun., Rockdale, Lancaster, and J. Lorn, 
“ Apparatus Jor drying vags, wool, dc.” — Dated 19th November, 1859. 
This invention cannot be described without reference to the drawings. 
2625. A. V. Newton, Chancery-lane, London, ** Drying cloths.”—A communi- 

cation.— Dated 19th November, 1859. 

In carrying this invention into effect, the cloths or piece goods to be 
dried are applied so as to form the periphery of a hollow vessel, and 
through it a current of drying air or other gas is passed.—Not proceeded 
with. 

2628. H. NayLorn and W. Crossury, Culder 
cashire, ** Pickers used in looms Jor we wing.” —Dated 19th November, 1859. 

This invention cannot be described without reference to the drawings. 

2638. E. T. Hugues, Chancery-lane, London, “* Weaving silk, d&c.”—A com- 
munication. —Dated 22nd Novewber, 1859. 

This invention cannot be described without reference to the drawings. 

2650. W. Keates, Liverpool, Yompound cylinders used for printing or 
embossing fabrics.” —Dated 23rd November, 1859. 

This invention consists in taking a solid cylinder of suitable metal, and 
inserting it within the outer shell of copper or other metal or alloy forming 
the printing or embossing surface, or the patentee casts the said solid 
cylinder directly within the outer shell of copper or other metal or alloy, and 
having by either of these modes, or any analogous mode, obtained a solid 
cylinder of one metal within an outer shell of another, he bores out of the 
centre of the solid cylinder a suitable aperture to receive the printing 
mandril, and also where the same is required he cuts or forms a nib or slot 
within such aperture to fit into a corresponding slit or nib upon the printer’s 
mandril. 

2659. W. C. Mantece, Manchester, “ Cop-tubes.”— Dated 24th November, 1859. 

The patentee claims constructing or forming cop-tubes of strips of woven 
fabric prepared with a —— of flour, starch, china, clay, or gypsum, 
being subsequently finished by beetling or calendering, and rolled up into 
the form required either by hand or by any suitable and ordinary machinery. 














Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


Mills, §c. 


2690. E. H. Bentaut, Heybridge, war Maldon, Essex, ‘* Crushing or grinding 
grain or seeds.” —Dated 28th November, 1359. r 
This invention relates, in the First place, to machines for cutting or 
bruising oats or soft seeds; and, Secondly, to machines for cutting up, 
crushing, or bruising beans or other hard seeds. The first improvement 
consists in a novel arrangement of parts for regulating the feed of the oats 
to the bruising, crushing, or grinding rollers. The next improvement con- 


Vale, near Todmorden, Lan- | 





nected with this head of the invention relates to a novel mode of construct- | 
ing the bearings of the crushing, bruising, or grinding rollers, or of mount- | 


ing the latter, so as to admit of their adjusting themselves accurately to 
their work, and to enable the attendant to lubricate the bearings with 
facility. The last improvement, and the one which forms the second head of 
this invention, relates to a novel or improved mode of making the crushing 
or grinding roller for crushing or grinding beans and other hard seeds. This 
invention cannot be described in detail without reference to the drawings. 


Cass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 


2617. W. Buinkiorn, Sutton, near St. Helens, Lancashire, “* The novd appli- 
cation of certain materials to the manufacture of bricks, quarries, or tiles 


to be employed principally in the construction of furnaces as ‘ fire-bricks.’” | 


—Diuted 19th November, 1859. 
According to this invention the material to be employed chiefly is the 


waste sand arising or proceeding from the ordinary process of grinding | 


plate-glass ; it may be used in the above-named manufacture either alone, 
or in combination with clay, lime, or oxide of iron, or mixed with a smal! 
quantity of pulverised quartz, for the purpose of increasing the durability 
of the fire-resisting quality of the bricks. The material to be employed 
more particularly for the manufacture of tiles is chiefly what is called ‘‘ spent 
gypsum,” or plaster of Paris which has been used in a bed, or cement for 
fastening down the glass upon the benches during the operation of polishing 
plate-glass, and which may also be used alone or in similar combination 
with the above-named materials. 

2633. W. E, Newton, Chancery-lane, London, “ Moulding and pressing 

bricks.” —A communication.—Dated 21st November, 1859. 

This invention consists of a novel mode of moulding and pressing bricks, 
whereby a concave form or surface is given to one of their sides for the 
reception of cement or mortar. In carrying out this invention an annular 
rim or concave moulding surfave is employed in such a way that the bricks 
are moulded by the pressure of a rotating wheel or roller mounted inside 
the concave moulding surface, and made to press the bricks towards the 
circumference, the finished bricks being pressed out of the moulds and dis- 
charged im a direction toward the axis of the said concave moulding surface, 
that is, towards the inside or concave part of the moulding wheel. The 
invention also consists in arranging a pug-mill for the preparation of the 
dry clay to work in connection with the parts above-named or their equiva- 
lents, so that the clay may be conveyed from a pug-mill down a spout to 
the moulds of the concave moulding wheel or surface. The moulding 
apparatus may consist either of an annular rim in which the moulds are 
formed, and which is made to rotate constantly in the same direction, or it 
may consist of a concave segmental piece which may be made to oscillate or 
move to and fro under the pressing roller. 





CLass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
2657. F. Preston, Manchester, and H. W. Garrett, Salford, ** Cartridges.” 
— Dated 2th November, 1859. 

This invention consists in an improved mode of constructing cartridges 
for rifle or other fire-arms or ordnance, whereby the operation of loading is 
facilitated, and the charge is securely retained. In performing this inven- 
tion the patentces make use of a paper or other case into which the ball, 
bullet, or shot, wad and powder, are put in the ordinary manner ; the powder 
in the end of the cartridye is retamed by a piece of paper or other material 
twisted up or perforated, and fixed within a short tube, which fits on the 


| by some 





case of the cartridge ; in loading, this short tube is placed over the end of the 
barrel, and the case of the cartridge is pressed upon with sufficient force to 
cause the case to slide within the tube, thereby untwisting or bursting the 
rforations in the paper or other cover within it ; the powder is thus 
iberated and drops into the barrel, and the ball, bullet, or shot and wad are 
forced down by the ramrod in the usual manner. 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, lamps, Manufactured Articles of Dress, §c. 


2602. J. Burrow, Ashford Parsonage, Bakewell, ** Umbrellas and parasols.” 
—Dated 16th November, 1859. 

For the purposes of this invention each rib is made of steel formed thus 
vy, or to a section similar to 4 or T, having a longitudinal web or project- 
ing rib. The edges of the silk or other fabric are attached to the sides of 
the wedge-shaped rib of the first section, or to the projecting web of the 
second section, there being holes at intervals in such web or ribs for that 
purpose ; hence, when an umbrella or parasol is open, the thin edge of the 
wedge-shaped rib, or the projecting web or rib, will be seen on the inner 
surface. The stretchers are made of a similar section. In order to catch 
and carry off the rain as it descends to the circumference of an umbrella, 
there is a slight curve made in each rib a short distance from the outer ends 
of the ribs through which, by means of a duct or channel, the water is 
conveyed away.—Not proceeded with, 


2632, J. Cowan, Liverpool, ‘Connecting the angles or corners of chairs, dec.” 
—Dated 21st November, 1859. 

This invention consists in the use of the simple form of metallic brace 
hereinafter described. The brace is formed out of a bar of round or other 
suitably shaped iron or other metal, being first cut of the required length, 
then turned down at each end, such turned ends forming horns at right 
angles or nearly so to the remaining portion of the said length of bar. One 
of these braces is applied to the article of furniture in frame (that is to say, 
before it is upholstered or bottomed across) each angle of the horizontal 
frame, by its horns being inserted and driven into holes prepared to receive 
them, grooves being also formed in the frame so that each brace when 
driven home may be therein about flush with the upper surface of the 
frame. 

2639. BB. Amspen, St. Albans, Hertfordshire, ** Straw and other descriptions of 
hats and bonnets.” — Dated 22nd November, 1859 

For the purposes of this invention the patentee forms an edging fora hat 
or bonnet by enclosing a lay or other cord in a narrow tape or band, by pre- 
ference of japanned cambric, leather, or cloth ; or other suitable fabric or 
material may be employed for this purpose. The two edges of the tape or 
band of japanned cambric or other fabric are folded together and sewn or 
cemented, so as to enclose the cor longitudinally, The edging thus pre- 
pared is applied as a finish to the outer rim or edge ofa straw, chip, or other 
hat or bonnet (the edges of which are liable to break or wear) by sewing, or 









| otherwise securing the flat part of the same to the under or inner edge or 


Manchester, | 


surface of the hat or bonnet when finishing the same at the time of manu- 
facture, so that the corded edge shall just project and appear beyond the 


| edge of the outermost plait or edge of the hat or bonnet ; the flat part of 


the edging may then be enclosed by laying another plait or band of other 


| material over it on the inside edge of the hat or bonnet, so that the corded 


part of the edging will be left exposed, by which a very superior finish will 
be given to the edge of a straw, chip, or other hat or bonnet, and this corded 
edging will afford a great protection from injury and wear to the edges of 
hats and bonnets made of straw, chip, or other materials, 


2641. G. Wurre, Dowwgate-hill, London, “* Gloves." —A communication.—Dated 
22nd November, 1359. 

This invention consists in providing gloves at the upper part with an inci- 
sion or opening similar to that existing in that part in kid gloves, and ex- 
tending from the wrist towards the palm, and fixing in the said opening a 
gusset or piece of any suitable elastic material which, when the glove is to 
be put on, may be extended sufficiently to allow the introduction of the 
hand therein, and which afterwards will hold firmly round the wrist,—Not 
proceeded with. 


2644. W. E. Newton, Chancery-lane, London, “ Obtaining compensation for 
the effects of changes of temperature in time-keepers.” —A communication.— 
Dated 22nd November, 1859. 

This invention consists in controlling the active length of the pendulous 
spring, or, as it is generally termed, the “ hair” spring of a watch or other 
time-keeper, governed by a balance-wheel, or of the pendulum-rod of a 
clock, which is governed by a pendulum. This object is effected by means 
of combined laminz of brass and steel, or other metals which expand and 
contract differently with the same changes of temperature. These com- 
bined laminz are applied to that end of the spring or rod which has heretofore 
commonly been fixed, and the metals are adapted thereto in such a manner 
that, by their expansion and contraction, they will cause the spring to be 
taken up through its curl-pins; or, in the case of clocks, the pendulum- 
rod will be taken up through its stud as it (the spring or rod) expands with 
an increased temperature, and it will be let out as it contracts with a reduc- 
tion of temperature. 


2677. C. Beveius, Leicester, “ Shoes and boots.”"—Dated 26th November, 1859. 

In making shoes and boots according to this invention the patentee forms 
the uppers of a compound fabric consisting of three fabrics cemented to- 
gether, viz. :—First, an outer surface, usually a woven fabric of ornamental 
appearance ; Secondly, a thick non-elastic fabric to give body to the com- 
pound ; and, Thirdly, a lining suitable for forming the interior of the upper 
of the shoe or boot, In the process of r facturing the ¢ I 1 fabric a 
finish is made to the edges at the parts where, in the finished shoe or boot, the 
edges would appear, by turning the edges of the outer fabric over the 
centre or body fabric, and cementing them down, a cord being run in where 
the outer fabric is turned over to give a fulness to the edge. 

















CiLass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, I ‘aper, Manures, &c. 


2595. J. Grauiam, Warrington Junction, Lancashire, ** Treating and apply- 
ing products obtained when galvanising iron,.”—Datel 15th November, 
1859. 

This invention consists partly in employing a solution of chloride of 
ammonium, chloride of zinc, and a little chloride of iron for preparing iron 
and iron wire for galvanising, instead of employing muriatic acid, as is 
usual, This solution the patentee obtains from galvanising refuse, called 
** sal-ammoniac skinnings,” or ** sal-ammoniac dross,” which is now 
considered refuse, and of little value, and in many instances was thrown 
away. He prepares the solution by crushing the sal-ammoniac dross or 
skinuings, and by boiling the same until all, or nearly all, the soluble salts 
are dissolved. He then places the refuse in a reverberatory furnace, and 
obtains a very good oxide of zine. 


2607. R. Lamina, Clifton Villas, Maida-hill West, Middlesex, * Obtaining 
alkalies and alkaline compounds,”— Dated 17th November, 1359. 

The patentee claims, Firstly, making carbonate of soda by forcing into or 
through a solid mass containing sulphuret of sodium a current of carbonic 
acid gas, with or without other accompanying elastic matters that permit 
of the formation of the fixed alkaline carbonate. He does not claim the 
condition of solidity without the simultancous influence of the current nor 
the latter without the former. Secondly, making simultaneously hydro- 
sulphate of ammonia and carbonate of soda by forcing into or through a 
solid mass containing sulphuret of sodium a current of elastic matters that 
permit of the formation of the two alkaline compounds, carbonic acid and 
ammonia also being present either in the solid mass or in the current 
passing through it. Thirdly, making free ammonia by the distillation of 
gas-liquor, or gas-washings, or similar liquors, and causing it, with the 
carbonic acid and sulphuretted hydrogen which the liquor gives off, to pass in 
an elastic current, accompanied by a little vapour of water, through sulphuret 
of sodium, and afterwards through a revivifiable oxide of iron or manganese, 
Fourthly, making solution of ammonia eliminated by distillation from gas- 
liquor or gas-washings, orsimilar liquors, or by decomposing amixed solid mass 
containing sulphuret of sodium, ammonia, and carbonic acid being present, 
by absorbing it, after it has been freed by any known means from accom. 
panying sulphuretted hydrogen and carbonic acid, into a stream of water 
flowing or falling in contact with it, and in an opposite direction, Fifthly, 
the application in the decomposition of sulphuret of sodium into carbonate 
of soda, by a current of carbonic acid, of artificial hydrated sulphuret of 
iron, to remove accompanying oxygen gas from the carbonic acid itself, or 
from any gaseous substance mixed or to be mixed with it for use. Sixthly, 
making carbonate of ammonia solid or in solution by causing a current of 
hydro-sulphate of ammonia, or of mixed carbonic acid and ammonia gases, 
to decompose red-hot carbonate of lime, or carbonates of lime and magnesia, 
and by receiving the volatile products of the decomposition into suitable 
condensing apparatus. Seventhly, obtaining impure solution of carbonate 
of ammonia by scrubbing or washing impure coal-gas lastly with pure 
water, firstly with the product of that water-washing, and intermediately 
with either the joint products of the last and first water-washings, subse- 
quently to their desulphuration, either wholly or in part after being mixed 
with the raw ammoniacal or yas-liquour from the condensers and mains, or 
with water containing unsaturated ammonia from other so arces, 

2609. J. L. Junuion and C, Pinin, Stoneywood Works, Aberdeen, ** Paper.” 
—Dated 17th November, 1859. 

This invention consists in adding to the pulp or body of the paper during 

the process of manufacture gelatine obtained trom bones. 
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Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
2685. E. Tony, Perth, “ Insulating telegraphic wires or conductors.” — Dated 
28th November, 1859. 

This invention relates to a simple and efficient arrangement for effecting 
the perfect insulation of telegraphic wires or conductors at the points or 

rts where they are supported or guided as to direction. The improved 
insulators are composed of glass, porcelain, or other material, glass, how- 
ever, being preferred. Each insulator of the improved kind consists of a 
short standard or bracket piece formed with a screwed pin for screwing 
into the telegraph post; or it may be formed in other ways so as to 
secure an efficient attachment. Between the pin or stud-piece is a shoulder 
or collar to provide a good bearing against the main support, and above this 
is a thick flat head or bearing piece for carrying the telegraphic wire. This 
head-piece is formed with a wide hole transversely through its centre, a 
transverse slot being formed in the head so as to allow the wire to slip 
through down into the bearing recess when adjusted in position. This slot 
may be formed either in line with the aperture for the wire, or, as is pre- 
ferred, at a slight angle with such axis, 


Cuass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
2590. C. VP. Anuvey, Commerce-place, Brixton-road, Surrey, “ Envelopes.”— 


Dated 5th November, 1359. : 
This invention consists of improved machinery or apparatus designed for 
nd i 





performing the operations of folding, g ing, anc ig envelopes at 
one operation, the said machinery being constructed as follows, that is to 
say :—To a suitable framing the patentce adapts and fixes a casting horizon- 
tally ; this casting is formed with a rectangular-shaped skeleton-frame or 
recess of the size of the envelope to be made ; the sides of the said frame, 
which are about 2 in. deep, have each a long slot-hole formed therein, as 
near as possible to the bottum edges thereof, for the passage of sliding in- 
struments for turning over or folding the said instruments working through 
suitable guide-pieces conneeted to the underside of the aforesaid horizontal 
casting. A few inches below this casting, another horizontal casting is 
fixed to the framing of the machine, the same being formed with a 
rectangular-shaped hole at the centre thereof corresponding with the before- 
mentioned skeleton-frame above; to the upper side of this second casting 
guide-pieces are affixed, in which slides a piece of metal for raising and 
lowering a flap hinged to one of the aforesaid guide-pieces by one end, the 
said flap when up being in close contact with the edges of the before- 
mentioned skeleton-frame, sotween the above-mentioned horizontal 
castings a circular casting or cam-plate is placed, and is so formed as to 
rotate or move in a circular direction around the aforesaid skeleton-frame 
and flap by means of flanged rollers resting on an en less rail formed on the 
aforesaid bottom casting ; the said cam plate has projecting flanges fixed to 
or formed upon its upper and under surfaces, which are intended to operate 
as cams for imparting reciprocating motion to the mechanism employed for 
folding the envelope, and also for discharging it from the machine when 
folded. Upon the uppermost horizontal casting aforesaid, there is adapted 
a sliding skeleton-plate for advancing the paper to be folded to the centre 
of the machine, where it remains until the operations of gumming and 
embossing have been performed. ‘The patentee proposes to effect these 
operations by means of cams fixed on a shaft placed across the top of the 
machine, the said cams operating upon the aforesaid skeleton-plate, and 
also upon spring sliding-pieces working in guide-holes formed in a cross- 
head fixed to the side of the machine; the bottom of one of such said 
sliding-pieces has an engraved die affixed thereto for embossing the sealing 
part of the envelope, and the bottom of the other sliding-piece is made plain, 
and simply presses the paper on to pieces of cotton or other capillary 
material inserted in a small vessel containing liquid gum or other adhesive 
mixture. Immediately following these operations a double plunger 
descends through the aforesaid cross-head by the action of a cam on the 
cam-shaft, and forces the envelope into the skeleton-frame or recess 
beneath, and on to the hinged flap at bottom thereof, after which the inner 
part of the plunger holds down the paper whilst the outer part of said 
plunger rises by means of a spring; the inner part of the said plunger then 
rises, and the turned up sides of the envelope are pressed down by the 
sliding mechanism through the slot-holes in the skeleton-frame, as 
before stuted, the said mechanism being brought into action by the 
aforesaid cam-plate, which receives its motion from a_ bevel-wheel 
fixed on the cam-shaft taking into bevelled teeth formed around the outer 
edge of the said cam-plate simultaneously with the retiring of the slides. 
Another cam draws back the bolt which previously held up the hinged flap 
on which the folded envelope rests, and by so doing allows the flap to drop 
and discharge the envelope therefrom, the flap afterwards rising to receive 
another envelope to be folded as above stated. He proposes after the 
envelope has left that part of the machine in which it was folded to pass it 
to another part of the machine, there to receive additional pressure if ne- 
cessary, and, if desirable, to apply heat to such part for setting the gum or 
other adhesive mixture employed. 

2593. A. V. Newton, Chancery-lane, London, “ Flexible pipe.”—A communi- 

cation.— Dated ith November, 1850. 

'rhis invention relates to the manufacture into sound and durable water- 
tight hose or flexible pipe of woven multi-ply fabrics, such as are described 
in the specification of a patent granted to the present patentee, September 
6th, 1859. It is now proposed to apply to the strip of multi-ply fabric, 
which is to form the hose, a sheet of india-rubber of superior width, and 
to turn the surplus or overlapping portion of the indta-rubber strip over 
the edge of the woven fabric. By this means, when the fabric is formed 
into hose pipe, the lap joint will effectually prevent the penetration of the 
water through it. 

2596. C. Green, Winnington, near Northwich, Cheshire, ‘* Manufacture and 
drying of salt.” —Dated 16th November, 1859. 

This invention consists in applying heat by burning of gas under the pans 
in which the salt is manufactured, instead of by coal fires, as at present, 
and drying the salt when manufactured by means of heat or hot air produced 
by the burning of gas, instead of by flues from the fires carried through 
the drying places as at present.— Not proceeded with, 

2597. W. Baker, Downham, Norfolk, * Apparatus to facilitate the delivery of 
coins for the yiving of change cnd the like.” — Dated 16th November, 1859. 

The coins are arranged in series in different columns or chambers adapted 
to their size or value, a separate column or chamber being employed for 
each separate class of coins. According to one arrangement the coins for 
the time placed in each column or chamber are borne upwards by a spring 
(or it may be by a weight) against a stop which prevents their being forced 
outwards by the action of the spring or weight, whilst there is an opening 
at the top of each chamber of dimensions adapted to admit of only one of the 
coins therein being slid therefrom at a time, when the next below takes the 
place of that withdrawn. For convenience the patentee arranges a series 
of these receiving columns, side by side, in number corresponding with the 
coins in use. And to facilitate the filling of them he applies to each a trough 
or conductor in an inclined direction, and communicating with it, so that 
when any coin is placed therein it may have a tendency to slide into its 
place in the columus. The spring or weight is held down for the time to 
facilitate the receipt of the coin. By another arrangement the coins fed 
into the column at the top are withdrawn as required from the bottom, 
which is provided with a stop to prevent them falling therefrom, and also a 
groove toadmit of single delivery 
25098. W. Jonnson, Lancoln's-inn-felds, London, * Gas-burners."—A commu- 

nication.— Dated 16th November, 1859. 

The new and improved gas-burner is intended to be fitted up wd ased in 
conjunction with the ordinary burners as at present in use. It consists of 
a tubular cap of thin cast-iron or other metal, having a wide internal dia- 
meter, so as to fit by its open lower end upon or over an existi ig burner, 
The top of the burner is in the form of a solid convex end, through which 
a vertical slit is sawn to form the actual burner’s aperture for the gas, and 
produce a thin broad flat flame, When such a tubular cap is fitted upon or 
over an ordinary burner, the gas issuing from such burner is received into 
the enlarged reservoir of the tubular cap, and it thence passes slowly off 
through the burner slit. The reservoir intervening between the common 
burner slit in the top of the cap above acts as a pressure regulator to prevent 
flickering and inordinate forcing of the gas, whilst the broad flame ensures 
the production of a brilliint light, and yas is thus economised as considered 
with regard to the superiority of the light.—Not proceeded with. 











2600. T. GreeNwoop and J. Batiry, Leeds, ** Construction of the beds of 
lathes and the tables of planing-inachines.”— Dated Vth November, 1859. 

The object of this invention is se to construct slide-rest lathes and planing- 
machines as to cuable the sliding parts thereof effectually to resist the 
lateral thrust caused by the contact of the cutting-tool with the work under 
operation, and that without increasing to any material degree the friction of 
such sliding parts on their supporting slides, In carrying out this inven- 
tion the patentees so construct the contact parts of the bed, and of the 
sliding-saddle or table, that the lateral pressure caused by the thrust of the 
cutting-tool, say of the lathe, is thrown against the vertical face of a slide 
on the same side of the lathe-bed as the cutting-tool. The back part of the 
saddle or upper slide is also held down by a right-angled slide on the side of 
the lathe-bed opposite to the cutting-tool. 

2001. G. Tayuor, Clerence Jronworks, Leeds, ** Wrought-iron crank-artes.”— 
Dated 16th November, 1859. 

To impart increased tenacity to crank-shafts or axles the patentee 
proposes to pile the iron from which the axle is to be manufactured in such 
manner that the fibre of the middle iayers will cross the fibre of the outer 
layers of the pile ; 

2605. J. Wits, Nailsea, Somerset, ** Glass furnaces."—Laled lit November, 

1859, 

The object of this invention is to reduce the interior capacity of a glass 











furnace, and thus to economise fuel and accelerate the process of founding 

by reducing the space to be kept hot without reducing the size of the pots. 

—Not proceeded with. 

2606. D. Jones, Dartmouth-street, Birmingham, “‘ Metallic casks.”—Dated 
17th November, 1859. ane i 

The object aimed at in these improvements is to impart increased strength 
to metallic casks, which are designed for a twofold purpose, namely, to 
contain nails or other solid subst , and subsequently employ the same 
as a bucket, pail, or such like vessel, and further to facilitate the removal of 
casks from place to place by means of “ handles” fixed and movable. — Not 
proceeded with. 

2611. J. H. Brieruey, Halifax, Yorkshire, “ A belt or band fustener.”—Dated 
18th November, 1859. . 

In carrying this invention into effect the inventor employs a plate of 
metal in which he cuts or pierces two holes. To the centre of this plate he 
attaches a wire loop made thinner at one part than the other. By means of 
eyelets he attaches the metal plate before described to one end of the belt or 
band. Within a short distance of the metal plate thus attached, he attaches 
one end of a chain to the belt or band, this chain having at the end not so 
attached to the belt or band a piston or other device or design. At the 
other end of the belt or band than the one to which he has attached the 
metal plate, he cuts or pierces holes at certain distances from each other, 
and of such shape as to allow the wire loop to pass through one or other of 
the holes so pierced. Having passed the wire loop through one or other of 
the holes pierced in the leather, he passes a certain portion of the pistol or 
other device or design over the thinner part of the wire loop down until it 
rests upon the thicker portion of the wire loop, and thus the belt or band 
l securely fastened. —Not proceeded with, 


2613. J. Pincueeck, Camden-street, Islington, Middlesex, ** Gus meters.”— 
Dated 18th November, 1859. 

This invention consists, First, in the mode of introducing the gas to the 
syphon-pipe, without being in contact with the outer casing of the meter, 
by means of a dip or tube with a hydraulic seal formed by the water in the 
front trough ; the outer end of the said tube is made gas-tight to a chamber 
above, in connection with which is the inlet-valve. Secondly, in the mode 
of elevating the supply-water by means of a cam fixed at the end of a 
drum-shaft; upon the cam rests the arm of a lever which is attached to a 

»ivot upon which is fixed the scoop or spoon; consequently, as the said 
ae is alternately raised and lowered by the action of the cam, a similar 
motion is imparted to the scoop or spoon, thus raising a drop of water at 
every revolution of the drum-shaft. Thirdly, in the mode of regulating the 
height of the valve by means of a screw cut in the lower extremity of the 
valve-rod, to which is fixed the valve as usually arranged in gas meters, 
Fourthly, in the mode of working the valve by the float. The float is 
pierced by a cylinder through its vertical axis, which is water-tight. luside 
this cylinder is another cylinder or tube made gas-tight at the top to the 
inlet chamber of the gas, the bottom being sealed by water in the meter. 
Across the underside of the float is a bridge-place to which is fastened the 
valve-rod, as described, working inside the inner tube or cylinder, Fifthly, 
in the general arrangement of the reservoir, and the mode of obtaining the 
water level therein, by means of a notch cut in the partition plate, 








2615. S. Consett, Wellington, Salop, ‘* Pulping food for cattle.” —D ited 19th 
November, 1859. 

In carrying this invention into effect the patentee fixes upon a spindle 
two rings, upon which are placed cast-iron plates in segments, so as to form 
a cylinder or drum, the said plates being connected to the said rings by 
screwing or otherwise. The said plates are cast with diamond or cutting 
points on their convex or outer faces, and are furnished with apertures 
opposite the points for the purpose of admitting the cut or pulped food into 
the interior of the cylinder or drum. The food is thus pulped without 
bruising or mashing the root or article pulped, and the juice is neither 
injured nor lost. ‘the ends of the cylinder or drum are open, the pulped 
food being discharged therefrom ; and vo further assist the discharge of the 
food a heavy scraper is suspended loosely on the spindle passing through the 
barrel, so as to maintain a vertical position therein, and prevent the food 
beimg carried round. The cast plates can be readily removed and exchanged 
by a farm labourer in the field, without removing the cylinder, and the 
machine be made suitable for actuating by horse or steam power instead of 
manual power, 

2622. C. Bosc, Rue St. Appoline, Paris, “‘ Artificial marbles.”—Dated 19th 
November, 1859, 

This invention consists in the employment of farinaceous substances, 
either vegetables or minerals, which, being pulverised, are formed in sheets 
by means of gelatine, glue, or other substances producing the union of the 
said matters.— Not proceeded with, 


Tue Royat OsseRvarory, GREENWICH. — It may not be 
generally known that! there is an annual visitation of this most 
important establishment by the President and officers and a limited 
number of the Fellows Df the Royal Society, who on that occasion 
examine the state of the instruments on which the value and efficacy 
of the institution depend. This took place for the present year on 
Saturday last, and, notwithstanding the unpropitious weather, was 
very fully attended. The President of the Royal Society (Sir 
Benjamin Brodie) and his predecessor in that oflice (Lord 
Wrottesley) were there, and among the visitors were included his 
Excellency Count Platen, the Swedish Minister, Sir John Herschel, 
Dr. Whewell, and many distinguished astronomers, both foreign and 
British, besides others who are zealous to promote the science of 
astronomy and to distinguish themselves in its various branches. 
The peculiar object of interest on the present occasion was the 
mounting of a new and magnilicent equatorial telescope by the 
Astronomer Royal, Professor Airy, surpassing in magnitude any 
other in this country or in France, and nearly on a par with the 
celebrated instrument at Pulkowa, which has achieved much for 
the science and is an instance of the muniticence of the Russian 
Government. ‘The size of the object-glass at the Royal Observatory 
is nearly 13 in. diameter, and the length of the telescope appears to 
be about 14 ft. or 15 ft. It is so nicely balanced on its axis as to be 
movable vertically with the slightest touch, so that it can be 
elevated or depressed to the view of any object between the horizon 
and the zenith with such facility that it seems as if it moved self- 
supported in the air, without the least friction on the supporting 
pivots. ‘The movement of the polar axis in longitude bearing the 
telescope upon it is a more diflicult matter, and exhibits a variety of 
contrivances, indicating a thorough knowledge of the object to be 
attained, and the very highest ingenuity and scientitic knowledge in 
carrying it out. By the beautiful application of these contrivances 
the telescope and the vast framing by which it is supported are 
carried round by a clock with the most perfect smoothness, 
so that in watching through a microscope the gradual onward 
movement of the minute scale, not the slightest unevenness or 
irregular:ty in the movement can be perceived, and this, consider- 
ing that the whole apparatus set in motion by the clock weighs 
many tons, is a proof of great skill in contrivance, and great per- 
fection in the workmanship. The connection of the clock with the 
polar axis is not permanent, but is struck in or detached with 
perfect facility in an instant of time, so that the astronomer using 
the telescope directs it in equatorial or vertical motion with the 
most perfect command. If he desires to examine the object he has 
found, he attaches the telescope to the polar axis and brings the 
clock motion into operation almost in the same instant, which then 
moves the telescope equatorially in an opposite direction to the 
movement of the surface of the earth, so that the line of sight 
through it continues directed to that one object, whether it be the 
sun, the moon, any one of the planets or satellites, or any tixed star 
which the observer wants particularly to examine. sehind the 
object glass are perceived minute cobweb lines, which enable the 
observer to measure with accuracy the movement inherent in the 
object he is examining, such as its revolution on its axis or the 
passage of a satellite across a planet. Any one spending some time 
in the Observatory may be struck at first by the appearance of con- 
siderable outlay, but by degrees, as he sees the movement of all the 
ditlerent parts, and the combiuation of powerful and delicate 
machinery absolutely necessary for gaining the full and precise 
etlect of this superb telescope, he becomes satistied that no part of 
the expenditure could have been spared, and also that the strength, 
stability, and solidity of the whole are such as almost to bid de- 
Fance to the operations of time. In order to get the full sweep of 
the heavens, the fiocr of the Observatory had to be raised above the 
level of the ground, but the piers of brickwork on which the bearing 
posts of the telescope rest are as substantial as the most cautious archi- 
tect could desire. We congratulate the Astronomer Royal on this 
powerful acquisition to his means of investigatiNy the glories of the 
heavens, and trust that he feels compensated tor lis severe study 
= labour in the triumph resulting from their entire success.— 

imes. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

YESTERDAY IN BIRMINGHAM AND WEDNESDAY IN WOLVERHAMPTON: /ron- 
masters’ Reports—FRencH IRONMASTERS AND THE TREATY—SUPERIOKITY 
oF CERTAIN FRENCH IRON AND MacnINERY—WHAT IS BEING DONE IN 
Paris—Pic-mmon and Stone Trave: Large Make of Pig-iron—Coar 
TRADE — BIRMINGHAM AND WOLVERHAMPTON GENERAL TRADES—A 
Question TO THE BoaRp oF TRADE—THE BIRMINGHAM FAILURE; 
Arrest of the Insolvent: Meeting of Creditors—¥Faitunz In Inon TRapE— 
SmaLt FatLures—MAsTeks AND OPERATIVES: The Parliamentary’ Inquiry 
—Tue Steike or THE Natt Forcers: Rioling—-New Lock—AMERICAN 
STEEL-IRON—FaTAL ACCIDENTS: Over-winding. 


THE reports from the leading houses on ‘Change in Birmingham 
yesterday, and in Wolverhampton on Wednesday, were to the eflect 
that orders continue to dribble in so as to enable producers of best 
quality to keep their machinery in tolerable activity. These arrive 
principally from home consumers and for export via London. Some 
specifications are afloat for railway iron both for English and also 
continental lines. Among the former is a requirement by the London 
and-North Western Railway for 2,000 tons of rails with a correspond- 
ing quantity of tish-plates, but they do not excite much interest in 
South Stafiordshire. Complaints were allowed again yesterday and 
Wednesday against the prices that were being accepted by certain 
malleable ironmakers in this district for genera) merchant qualities, 
Very little attention seems yet to have been turued towards Washing- 
ton in respect of the new tariff, notwithstanding the gravity of the 
threatened danger. It may weli be hoped that as we cannot avert 
the threatened stroke, the issue will prove that there was no ground 
for even our concern about the matter. 

The question of the extent to which the iron trade will be affected 
by the new French tariff is exciting a little attention. In regard to 
the proceedings in Paris at the sittings of the committee to adjust 
the specitic duties we tind some information in the Leonomist of 
Saturday last, in the Paris letter of that paper. The ironmasters 
who have been examined appear to take for granted, as a matter of 
course, that they are entitled to such protection as will enable them 
to undersell English iron ; and they give not the slightest thought 
to the interests of consumers. ‘They enter into elaborate calculations 
to show that the different descriptions of iron they produce cost so 
much; that the corresponding sorts produced in England and 
brought into France will, carriage and incidental expenses included, 
cost so much less; and they claim as a thing of undoubted right, 
that the duty to be imposed on the English iron shall be the very 
utmost the treaty allows (Art. 17), or, at all events, such as shall 
maintain that iron dearer than theirs. Even with such a concession, 
several ironmasters express the opinion that not a few of the iron- 
works in France are destined under the operation of the treaty to 
disappear before long. One of the ironmasters of the department 
of the Haute Marne, M. Peltereau de Villeneuve by name, made a 
very singular statement, namely, that, in consequence of the ‘Treaty, 
he and his fellows will be obliged to require a reduction of 40 per 
cent. in the wood they consume (charcoal being exclusively used in 
that department), and that this reduction will cause a depreciation 
of 68,000,000f, in the capital invested in forests in the Haute Marne 
alone! On the other hand, M. E. Pereire demonstrated, both by 
argument and figures, that cheap iron is absolutely indispensable 
for the railways which require to be executed in France, inasmuch 
as (all the great and most of the secondary arteries being tinished) 
those lines will not be able to obtain much traflic. He stated one 
very striking fact, namely, that if, when railways began to be con- 
structed in France, the introduction of English rails and iron had 
been allowed on the terms which the Treaty imposes, 1,000 additional 
kilometres (625 miles) might have been constructed for the same 
expense, purchase of lands included, as the existing 4,U0) kilometres 
have occasioned. Yet he showed that, if the duty of 30 per cent, ad 
vawrem, ow rails be maintained, which will make 6f. or 7f. per 
100 kilogrammes (2 ewt.), “ English rails will not be brought into 
France.” He said—‘* We shall have a guarantee that the sum of 
240f. to 260f., which is the normal price, will not be exceeded 
when the tariff shall be lowered from 12f. to 7f. or Gf This 
reduction will prevent an exaggerated rise in price, but we 
Inust not count on having Lnglish rails, and the result 
desired from the Treaty will not be obtained.” M. EF. 
Pereire further said:—*“* ‘The best thing that can be done for Freuch 
ironmasters, who are intelligent and capable, and have establish- 
ments well mounted, is to adopt frankly the reduction of the duties 
on cast-iron. ‘Lhat is the point to which, as | believe, you ought to 
turn your attention. By so doing you will cause the Treaty of 
Commerce to produce useful results; by not doing it you will remain 
as you were before the ‘l'reaty, you will have had ironworks, which 
will vegetate and will embarrass the larger ones, from the reason 
that by tne dearness of price they will prevent the development of 
great works and an increase in the employment of iron. Reduce 
the price of iron, and you will kill the works placed in bad condi- 
tion. They must, in fact, die one day or the other, because French 
enterprise cannot be condemned to pay thirty per cent. dearer than 
English; and thirty per cent. is a great deal in these matters. Thus, 
then, all the enterprises which have need of iron will sutler, and will 
do solely to preserve ironworks which cannot live, which will have 
a precarious existence, and will end by succumbing.” In the course 
of his evidence, M. E. Pereire observed that in France locomotives, 
iron bridges, tools, in a word all the articles in which workmanship, 
invention, and skill in execution, are of more importance than the 
cost of the raw material, are better than in England; and that, in 
consequence of the vast orders, amounting to millions sterling, which 
he had to give for the Russian railways, Frauce was preferred for 
those objects. Another witness stated that though common sorts of 
sheet-iron used in ship-building are better and cheaper in England 
than in France, the superior sorts of France are equal to and not 
dearer than those of the same quality in England. 

Respecting the proceedings in Paris, the Birmingham Daily Post 
of ‘luesday last remarked :—* Judging by the statements which 
have appeared in the Zimes and one or two other London papers, 
some misconception seems to exist as to the object and nature of the 
commission now sitting in Paris in connexion with the ‘Treaty, and 
to assist in whose deliverations the Birmingham Chamber of Com- 
merce sent thither two of its best qualitied members, Messrs. C. U. 
Wagner and Robert Fletcher. ‘The present is a French one only— 
sitting on behalf of the French goverument. its object is to coliect 
evidence as to how far the French manufacturer ought to be pro- 
tected so as to enable him to compete with foreigners. And as some 
guarantee that the general interests of free trade will be also pro- 
tected, we may mention that while this Conseils d’étui supericur con- 
sists of nineteen of the tirst men of France with the .l/invisire du 
Commerce as president, eleven of the nineteen are known to be tree 
traders, ‘The English commissioners are not present at the sittings 
of the commission, but the examination ef the representatives ot 
English commerce seems to be going on, as Mr. Wagner and Mr. 
Fietcher have both given evidence, and will probabiy be again 
heard on Friday. ‘Lhe real work, that of determining the rate ot 
duties upon the ditlerent articles, is to commence only after the 
present commission has finished its inquiries, probabiy a month 
hence. 

Pigs are the turn in favour of buyers without exciting pul- 
chasers. ; 

We find the following as au “ extraordinary make of pig-iron in 
Mr. Gritiiths’ iron trade circular of Saturday last :—** La our number 
dated the 22nd of October, 1859, we noticed the opening of the 
Barrow Hematite Lronworks, near Ulverstone, belonging to Messr>. 
Schneid@r, Hannay, and Co. We ventured then to express an 











| opinion that the works altogether and general arrangements were 
| quite equal, if not superior to anything in the kingdom. 
| gress and produce of these furnaces have amply justified the opmion 


The pro- 
aays, 


we expressed; the make of three furnaces during the => 
this 


expiring on the 23rd ult, was no less than J,4¥i fons of 
superior hematite iron. ‘The result of the four weeks produce bells 
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26th April to the 23rd May (28 days), No. 1 furnace, 
O68 o No. 2 furnace, 1,152 tons; No. 3 furnace, 1,275 tons; 
in all 3,491 tons, and we are informed, on the best authority, that 
during the last 14 days, No. 3 furnace has made no less than 
661 tons of splendid iron. The proprietors are erecting another 
furnace, and it is said that they will be enabled to produce 330 tons 
of iron per week from each furnace, or, when the four furnaces are 
at work, 5,280 tons per month. : . 

The stoppage of Mr. Edward Maw, engaged in the iron trade near 
Doncaster, has been announced; his liabilities are put down at 
£40,000. , 

The coal trade rules dull, but prices remain firm, viz., 11s. best, 
gs. common, lump 7s. 64., and fine slack 2s. 6d. per ton at the wharf 
west of Dudley. On the east side, prices range from 6d. to 1s. per 
ton higher. 


Good ironstone is still firm at our last quotations. The colliers and 


miners remain perfectly quiet, and there seems to be a complete | 


disinclination on their part to agitate for an advance of wages. The 
clauses of the “Coal Mines’ Inspection Bill” are still occupying the 
attention of masters and men, and it is expected that there will be 
some relaxation in its provisions before it becomes law. 

In relation to the general trades of Birmingham and Wolver- 
hampton, we may remark that there is little animation, orders come 
in slowly, and slackness is apparent in many of the principal trades. 
In Wolverhampton the artisans have been working average time; 
but at Birmingham since Thursday many have been without work, 
the manufacturers having completely exhausted the orders on their 
books, and there is a general indisposition to make up goods for 
stock. Amongst the factors it is believed that the dulness which 
prevails will not long continue, though it is scarcely probable that 
any re-action will set in until after quarter-day is turned. Both in 
Wolverhampton and Birmingham the tinplate workers are pretty 
well off for orders, and for all descriptions of hollow ware there is a 
steady demand. The tube makers are still busy; and as regards 
every description of military work trade has seldom been more brisk 
than it now is. Although a larger amount of activity 1s desirable, 
there has not yet been much cause for complaint on the part either 
of employer or employed. : : 

Notwithstanding the quiet which prevails, the reports which we 
receive from all quarters, from factors who are familiar with the 
home trade, and from bankers who have good opportunities for ob- 
serving it, induce us to come to the conclusion that the commerce of 
the country is on a sound basis. 

The following letter has been addressed by the secretary of the 
Wolverhampton Chamber of Commerce to the chairman of the 
Board of Inland Revenue on a question of considerable importance 
to the hardware merchants and others in Birmingham and Wolver- 
hampton:—“I am requested to submit the following case for the 
opinion of the Board of Inland Revenue:— Carriers in Wolver- 
hampton receive from a manufacturer here goods for the order of a 
merchant or factor in Birmingham, who is advised of the delivery, 
and furnishes the carriers with a consignment or order to deliver to 
his customers in any town. ‘The goods not being stored or deposited 
on rent or hire, but simply held in the carriers’ warehouses waiting 
the delivery order, does such order or consignment require a stamp ? 
The question affects a great number of transactions, since the above 
process is the usual one adopted in this district, the merchant not 
wishing to reveal to the manufacturers his connection, and sending 
the address of his customer only to the carriers as a third party.” 
In reply the Board state, “That, assuming the goods are not lymg 
in a warehouse used for storing or depositing goods on rent or hire, 
the order is not liable.” “ 

A meeting of the creditors of John Plimley Edwards was held in 
Birmingham on Monday. About sixty of the creditors attended ; 
Mr. John Cartland, brassfounder, in the chair. Edwards was taken 
into custody at Stockholm, on Saturday; and the report of the 





inspector, read at the meeting on Monday, simply detailed the steps | 


which had been taken to secure his capture. The insolvent was 
arrested upon a warrant charging him with forgery, and he sur- 
rendered at once; so that the anticipated difliculty, on the ground 
of there being no treaty of extradition with Sweden, did not present 
itself. Edwards (who had travelled under the name of Evans) had 
a considerable sum of money upon him, or available in the way of 
letters of credit. This has been taken possession of; but as to the 
state of his affairs or the amount of his liabilities, nothing definite is 
yet known. ‘The books being in the hands of the official assignee, 
and not having been posted since the 1st of January, some time will 
elapse before they are made up. It is to be expected that some of 
the goods in transitu to the East Indies will be recovered by the 
parties from whom they are obtained. ‘The person at whose instance the 
warrant for forgery was taken out is Mr. Joseph Bull, of the Ravens- 
dale Ironworks, North Staffordshire. Mr. Bull is one of the largest 
creditors. At least two manufacturers have had to succumb in 
consequence of this failure: fortunately they are not very largely en- 
fused in trade. The tirst is Mr. John Hughes, wiredrawer, of Deretend, 

irmingham. Mr. Hughes has tiled his petition under the Private Ar- 
rangement Clauses. His liabilities are not yet stated, but he has debts, 
which are said to be considerable, at Shetlield. The other is a brass 
cabinet-lock maker of Willenhall, named Lewis Risbrook. This 
man worked exclusively for Edwards, by whose failure he will be 
utterly ruined. ‘there are creditors to tolerably large amounts in 
Wolverhampton, and other parts of South Statlordshire. The 
largest debt in these cases is £1,000 at Wolverhampton; the next 
largest that we know of in that district is £600 in Willenhall; the 
other sums range from £200 to £300. Birmingham manufacturers, 
however, are in a much worse condition, the items there being much 
larger in amount. The resolutions passed at the meeting of 
creditors will be found amongst the advertisements in another page. 

The deputation, consisting of the mayor and Mr. F. Walton, tin- 
plate worker and japanner, which, as we stated a fortnight since, 
was appointed to canvass the merchants and factors in Wolver- 
hampton as to the Saturday half-holiday scheme, have commenced 
their task. One or two of the leading firms in that town have con- 
Seted to close at two o’clock, the hour named, but great fluctuation 
in business on Saturdays has rendered it difficult in many instances 
to obtain an actual pledge. 

The strike of the spike-nail forgers continues, but “the beginning 
of the end” may be seen. The man who first refused work unless 
at an advance of prices has commenced to take out work at the old 
rates. His doing so led to a disturbance at Sedgley a few evenings 
ago, when a number of his fellow workmen intercepted him as he 
was leaving his former place with a load of iron in a cart io be 
worked up. But for the prompt interference of the police, who were 
themselves roughly handied, the man would have sustained very 
Serious injuries. As it was, the mob dragged him out of the cart and 
sadly abused him, and hurled stones and bricks after him as the autho- 
Tities took him under their care. Several arrests have been made of 
the principal actors in the outrage. 

The report of the select committee appointed in March to consider 
what would be the best means of settling disputes between masters 
and workmen has just been issued. Among the witnesses examined 
were Mr. Humphries and Mr. Winters, the present and late secretaries 
of the National Association of United Trades. The two latter 
witnesses stated that efforts are always made to settle disputes 
amicably, or by reference to arbitration ; and that the failure of such 
attempts arises as often from the obstinacy of the operatives as that 
of the employers. “We had a case some time ago, ” said Mr. 
Humphries, “amongst the birmingham iron wire-drawers; the men 
iM that case went to a strike, contrary to reason and everything else, 
to enforcea demand which we ourselves, being impartial, as we 
considered, condemned. We had an interview with the employers at 
one of the principal hotels, at which nearly all the employers were 
present, and we submitted certain propositions which, if the men had 
acceded to them, would have been highly advantageous ; the men 
refused and the strike commenced, but a fortnight after we succeeded 
7 settling it by arbitration.” Where the eflorts of the Association 
have failed, it ‘has been, as in the case of the Birmingham wire- 
drawers, because the men have been determined to carry their point, 
Tight or wrong; or, as in the case of the London building-trades, 








because the employers have objected to their interference, and 
claimed to deal vith their men by themselves. “ Upon the whole,” 
says Mr. Humphries, “ we have found, as far as our experience goes, 
that whenever the employers and the workmen can be brought 
together, it is almost certain that the thing will be settled without a 
strike; but if once a strike is permitted to take place, it is then, not 
a matter of negotiation, but a question as to which party is the 
strongest.” The tin-plate workers of Birmingham, the locksmiths, 
tin-plate workers, and cabinet-makers of Wolverhampton, the 
Staffordshire potters, the Coventry ribbon-weayers, and the coopers 
and shoemakers of Burton-on-Trent, severally petitioned the House 
of Commons in favour of the Masters and Operatives’ Bill of last 
year; and Mr. Winters informed the committee that nearly all the 
other trades’ unions in the kingdom, including the whip-makers and 
Britannia metal-workers of Birmingham, and the watchmakers of 
Coventry, are in favour of the measure. The committee came 
unanimously to the same conclusion; the chief dificulty being 
about the appointment of the chairman of the councils 
of conciliation and arbitration to be established under Mr. 
Mackinnon’s bill. Some of the witnesses suggested that the appoint- 
ment should be made by the Home Secretary, some by the Board of 
Trade, and others that he should be taken by lot from six names, 
three nominated by the workmen members of the council, and three 
by the employers. Mr. Pollard-Urquhart, when the bill was being 
discussed by the committee, proposed that the Board of Trade should 


| appoint the chairman; but the proposition was rejected by five votes 


to two, and the bill, as amended by the committee, merely provides 
that the council shall consist of an equal number of employers and 
workmen, and a chairman to be elected by them. The report, which 
is brief, expresses the unanimous opinion of the committee that the 
voluntary formation of such councils would tend to promote a better 
understanding between employers and employed, to soften any irri- 
tation that might arise, and in most cases to prevent the growth of 
such a spirit of antagonism as too often leads to a strike; and that, 
if the bill for that purpose passes into a law, it will promote the 
welfare of both classes, and be advantageous to the country. 

Four manufacturers were fined in Birmingham on Monday last, in 
sums varying from 5s. to £2, for negligently using their furnaces so 
as not to consume the smoke. 

A new lock, the invention of a working man, has been spoken of 
in this district. It is now at the Society of Arts Exhibition. The 
inventor dispenses with a spring and introduces a novel part, which 
he calls a “ lever-guard.” These lever-guards are placed above the 
tumblers, and consist of strips or ribs of hardened metal, running 
nearly the whole length of the lock, having their inner ends attached 
to a pin on which they move. ‘The other or outer ends nearest the 
bolt have pieces of equally hard metal secured at right angles to the 
strips, and in the lower or thin ends of these transverse pieces are 
notches or segments. The guards being twice the thickness of the 
tumblers, any other instrument than the right key is prevented from 
opening the lock. By the peculiar construction of the “ steps” in the 
key two tumblers are lifted at once, and consequently one lever. If 
any instrument should by chance be inserted which lifts a tumbler, 
the lever-guard falls, and a portion of the bolt is driven into one of 
the notches. The lever once down, it cannot be lifted back, except 
by the right key. Further efforts on the ‘other tumblers only free 
the remainder of the guards. In order to make this secure lock more 
secure, the inventor places a stump or pin, with a groove in its edge, 
in the middle of the bolt ; whilst the slots of the tumblers are pro- 
vided with numerous pins, so that in case the lower guards should 
be broken and the bolt be forced into the lock, the grooved stump is 
driven back upon one of the pins, and the progress of the bolt at 
once arrested. 

Among the items in United States correspondence received in 
Birmingham we find the following of considerable interest. Consi- 
derable attention has of late been directed here, as everywhere else, 
to the modern English manufacture of what is here called ‘* semi- 
steel,” or steel made directly from pig-iron in the same puddling or 
refining furnace, and by substantially the same process used in pro- 
ducing wrought-iron. It began to be imported here, and its success 
as a substitute for iron in many of its most important applications, 
it was thought, actually menaced the existence of the iron manu- 
facture of this country. The iron-men of America felt some alarm 
at a prospect of an improvement of such magnitude, while foreiga 
manufacturers were represented as surveying this vast field with re- 
newed hopes. But the new discovery is destined apparently to meet 
with a strong American competition. Ores excellently adapted to the 
new manufacture are abundant in the hills of New York and the New 
England States, and for the last two years they have been quietly 
experimented upon by skilful manufacturers, backed by substantial 
capitalists. At length Messrs. Corning, Winslow, and Co., of the 
Albany Ironworks, announce that they have succeeded in making, 
and are prepared to supply, semi-steel of a quality superior to the 
English. They warrant it to stand a pull of 90,000 Ib. to 100,000 Ib. 
to the square inch. By adopting it, the weight of boiler-plates, 
ships, and machinery, they say, may be reduced from 20 per cent. to 
25 per cent., not only preserving the required strength, but in case of 
all rubbing and abrading surfaces, adding a much larger per- 
centage of durability. But the great advantage of the American 
article is that its price is the same as that of the material which it is 
intended to supplant, the familiar of which is Low Moor iron. ‘The 
mixture of this semi-steel with iron for such purposes as rails and 
rubbing surfaces at once reduces their weight and increases their 
durability, but not their cost. It is already in considerable use for 
tyres, boilers, and many railway and other purposes, and when 
employed in ships, engines, and all the equipment of river, canal, and 
land carriage, its prospective advantages are enormous. ‘The 
American ores are pronounced far superior to any in England for 
producing this new metal, and great things are expected from it as 
its manufacture extends. 

On Saturday last two serious accidents, one of them terminating 
fatally, occurred close to Bilston. One of them happened at Mr. 
Matthew Frost's colliery at mid-day. Four men were being drawn 
up the pit-shaft by the ordinary appliance, and through some 
neglect they omitted to give the signal to the engine-man to stop 
when they arrived upon the surface. The result was that the skip 
was drawn over the drum, precipitating one man to the ground with 
such force as to fracture his head. ‘The other men leaped out, and 
though they barely cleared the shaft, escaped with only a few sharp 
bruises. ‘The wounded man, whose name is John ‘Tonks, was 
fastened with a cord to the skip, in order to insure his safety whilst 
coming up, he being extremely nervous, aud subject to fits. Being 
thus made fast he fell, together with the heavy skip, to the ground, 
a height of some 34 ft. ‘The second accident occurred at Messrs, 
Hickman’s furnaces. Two men were engaged in taking the iron 
ore to the mouth of the blast furnaces in the ordinary manner, by 
being wound up a tramroad in a wagon, in which are placed the 
barrows containing the ore. They had disposed of their load and 
were returning, when, in consequence of not having applied the 
brake properly, the wagon ran off the metals, and the men, with the 
huge machine, were precipitated to the ground. One of them was 
so severely hurt that he died soon afterwards. 

The inquest has been opened on the bodies of the two men who, as 
announced last week, were killed at Messrs. Dixon and Bourne's 
limestone pits, at Dudley Port, by being drawn over the pulley. 
Hiram Morris, brother of the deceased Ferdinando Morris, stated 
that, about half-past nine o’clock on the morning of the day in 
question, the deceased Morris, who was the regular engineer, told his 
brother, George Morris, a youth in his eighteenth year, to go and 
work the engine, whilst he (Cresswell) and witness went down the pit. 
George Morris had sometimes before worked the engine when tubs 
were going up and down, but not when men were doing so. After 
they had got into the tub, George Morris attempted three times to 
let them down the shaft, but failed; and subsequently, before the 
men could get out, the tub was carried up to the top of the frame- 
work over the pit, a beight of 25 ft. or 30 ft. The “bonnet” which 
covered the top of the tub coming into contact with the pulley, 
knocked the rope off, and the tub was capsized. Both Cresswell 
and Ferdinando Morris fell to the ground and died instantaneously, 
the former receiving a fractured skull, and the latter having a por- 


tion of his head taken completely off, in consequence of the tub fall- 
ing upon him, Witness, when he saw where the tub was going, 
caught hold of the framework, and balanced himself on the pulley 
over the mouth of the shaft till he could descend in safety—thus 
miraculously escaping a horrible death. As soon as witness had got 
down, he met the youth George Morris, and asked him how he had 
done such a thing, to which Morris replied, “Oh! dear, oh! dear, I 
forgot the brake.” The brake had been put on at breakfast-time to 
prevent the engine moving. Witness could not say whether the 
accideat would have happened if the brake had been off, but 
George Morris‘would have had a better chance of letting them 
down the pit. As it was he could not get past the “centre.” Half 
a stroke of the engine would carry the tub over the pulley. 
Witness did not think George Morris capable of working sucha 
powerful engine. Cresswell was banksman at the pit. Edward 
Vood, sinker at the pit, corroborated some of the statements made 
by the preceding witness, and expressed his opinion that George 
Morris was not capable of working the engine. Ultimately the 
coroner adjourned the inquest for a week, in order that some practical 
engineer or the Government inspector might examine the pit’s 
engine and workings, to ascertain what was the real cause of the 
accident. 

In the figures which were given in our letter in Tux ENornerr of 
May 25th to show the lightness of Wright and Co.’s drawspring as 
compared with the ordinary laminated buffer, the weights appear as 
“tons, ewts., and Ibs.,” in error for “ ewts., qrs., Ibs.” 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

NorTseRn Matters: Jmportant Dredging Operations in and about the Tyne: 
Water Supply of Jarrow and South Shields; Sir W. Armstrong's Hydraulic 
Cranes —LAixcotnsuire ; Grimsby ; Salubrity of the Fens —Lecrure on Trae 
Fens BY Proresson SepGwickK—THe APPROACHING INTERNATIONAL EXx- 
HIBITION ; Subseribers to the Guarantee Fund—State or Trave. Sheffield: 
Leeds—LAUNCH OF A STEAMER AT HULL FoR THE BaLric Trape—Liver- 
poo.: New Landing-Stage at Woodside Ferry: Non-Smoke-Consuming 
Locomotives : Observations on the Force of the Wind in the late Gale: The lat 
Accident on the London and North-Western Railway, near Liverpool : Emigra- 
tion from the Port— Stonemasons’ StTatke aT Bravrorp — Nover 
County Court Action; A Machine for Purifying the Thames —Impnove- 
MENT OF Lapouners’ Corraces; Discussion at Cambridge —Coune VALLEY 
anD HatsTeap Rattway: Extension to Haverhill—Bannow Memarire Inon 
WokKs, 

Our review of northern topics is not without several points of 

interest. Complaints having been made that the Northumberland 

dock (under the control of the River Tyne commissioners) would 
not hold the ships wanting to enter it, a dredger was sent into it 
some time ago with the view of dredging it thoroughly; and to show 
the good already etlected it is stated that while only some 130 ships 
could enter the dock when the machine began its work, 200 can now 
find room in it. Two other dredgers are being usefully employed 
between Newcastle and Shields, and the commissioners are now 
getting another large dredger constructed, specially adapted for 
work on the bar. It is being made by a Glasgow tirm, who have 
constructed several vessels of the same description for the extensive 
river works in the Clyde. It will cost £19,000, and has to be com- 
pleted ten months from the date of the tender, which was signed 
some weeks ago. The lighters required to attend on this dredge 
will cost £17,000, and will be ready at the same time, so that when 
the piers are so far advanced as to allow dredging operations to be 
carried on upon the bar with advantage, the river commissioners 
will have dredges and craft to put to work at it worth some 
£36,000, These vessels are expected to be ready next March 
or April, and till then the bar will, in all likelihood, have no artiti- 
cial means of improving it applied to it. The apparatus about to be 
set to work may seem to be on a vast scale, but the commissioners’ 
engineer, Mr. Ure, designed at first a much larger machine, which 
he had to give up because the commissioners had not the means of 
purchasing it.—The Sunderland and South Shields Water Works 

Company are carrying out extensive operations on Cleadon Hills to 

furnish South Shields and Jarrow with an extensive supply of the 

pure element. The sinkers have got down into limestone 30 fathoms, 
but, although they have reached water, they have not yet come upon 
the spring from which they anticipate their main supply. — The 

Newcastle corporation have resolved to purchase three of Sir W. 

Armstrong’s. hydraulic cranes for the use of that town. The price 

to be paid is £1,500. 

The Anglo-French Steamship Company’s steamer Albert has 
brought into the port of Great Grimsby a considerable number of 
railway trucks from France for re-shipment to Germany.—Lincoln- 
shire people begin to be proud of the salubrity of the fens, and no 
doubt the greater attention paid to drainage, and the cultivation of 
large tracts which a few centuries since were very frequently watery 
wastes, has had a highly beneficial sanitary effect. Since the Ist of 

January, thirty persons have died in the neighbourhood of Boston 

whose united ages amount to 2,431 years, or an average of 81 years 

and a fraction, But these stout octogenarians remind one of the 
joke (slightly altered) of a humorous collier to the Marquis of 

Hastings, “ if they had lived elsewhere, they would have lived for 

ever.” While on the fens we ought not to omit to notice a valuable 

lecture just delivered at Cambridge by Professor Sedgwick. The 

Professor treated the fens from various points of view, and traced 

their history as far as practicable to very remote times, say 1,000 

years ago. It will be interesting to reproduce the Professor's review 

from the commencement of the seventeenth century:—In 1619, 

Francis, Earl of Bedford, caused the old Bedford river to be cut 

from Earith to Denver—thus giving a more direct channel to the 

waters of the Ouse; and under his direction a cut (the Devil’s Leam) 
was also made from Whittlesea Mere to Guyhirn. About ten years 
afterwards, Charles I. so far improved the drainage of the Mere that 
its waters were never afterwards mingled with those of the Ouse. 

The completion of the works was retarded by the civil wars: but in 

1649, William, Earl of Bedford, cut a second river (the Hundred 

Foot, parallel to the former) from Earith to Denver. At the same 

time a sluice was tonstructed to prevent the waters from descending 

down Cottenham Fen, which, from being an unhealthy river marsh, 
was converted into a rich pasture — famous for the cheeses 
which were produced from it. Unquestionably these works 
were of great value to the country, but they were not without 
some concomitant evils. Thus, after heavy rains, the waters 
of the Ouse arrived at Denver by these new and direct chan- 
nels, much sooner than the swollen waters of the Cam, and they 
consequently backed, sometimes for several days up the bed of 
the Ouse and the Cam, and thereby did much permanent injury, by 
silting up the bed of the rivers. To meet this pressing and unex- 
pected evil, strong sluices were placed across the river Ouse above 
Denver to prevent the incursions of this #ackwater flood. Locks 
and sluices may prevent local evils, and they may be necessary for 
internal navigation. But they often are a great injury to agricul- 
ture; for they produce a local stagnation in the river courses, and 
consequent depositions of mud which raise the beds of the rivers 
above their former level. This increasing evil was met by raising 
higher banks of clay on the sides of the fen rivers. But such banks 
were liable to be broken through by masses of ice floated down 
during high winter tloods; and then the adjacent country, far below the 
level of the pent-up river courses, was exposed to frightful inunda 
tions. ‘The Professor next referred to the completion of the bedford and 
Hundred Foot channels. After a careful survey of the great level, 
by the late Mr. Rennie, it was proved that even the lowest portions 
of it might be effectually drained by channels cut down nearly to 
the low-water-mark of the sea. Such chaunels would give a good 
inclination for the descent of the waters during the ebb tides: and 
the flood tides might easily be prevented (by proper flood-yates 
opening towards the sea, and shutting on the land side) from 
ascending through these channels. ‘The profile shown by any 





line crossing the great level to the sea, tirst gives a plane of 





very small inclination nearly to the actual outfall of the water, 
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and then a plane of rapid inclination to the low-water mark. Thus 
from Peterborough to Sutton Wash, below Wisbech, there was a 
fall of about three inches a mile; while the fall from Sutton Wash 
to Crab Hole was at the rate of 3 ft. a mile. Thus, also, there was 
only a fall of a few inches a mile from Clayhithe to Denver Sluice ; 
while from the Sluice to the Old Bar Beacon, below Lynn, there was 
a fall of 21 ft. To remedy the evils arising out of such a profile, 
Mr. Rennie proposed the construction of a catch-water drain round 
all the fen-lands, and great trunk-drains, of uniform inclination, 
down nearly to low water-mark, and properly protected by locks at 
their entrance into the sea. ‘he estimates were very great (reach- 
ing into a second million); but the plan would have secured a perfect 
drainage, spared the cost of all local expedients, and secured the 
fens from ruinous inundations ; on the long run its adoption might 
have turned out to be good economy. The Professor who would no 
doubt have proved a first-class engineer—and of whom it may be said 
Nihil tetigit quod non ornavit—summed up as follows the modern im- 
provements effected in the fens:—“1. A magniticent opening of the 
course of the Nene below Wisbech. Had this opening been carried 
up to Guyhirn, the bottom of the river might have presented a more 
regular incline; whereas it is now for several miles at a nearly dead 
level; and then, at low water, sends the Nene down to Wisbech in 
a formidable cascade. 2. Whittlesea Mere is now effectually drained 
by a great cut to Denver. Had the improvement of the Nene been 
carried out above Wisbech the drainage of the Mere might have 
“been conducted into the Nene, and carried to low water by a cut 
shorter by ten miles, and therefore more rapid of descent, and more 
thoroughly effectual, than the one which was adopted. 38. On the 
north-west side of the Nene, commencing in the Duke of Bedford's 
property, a magniticent drainage has been effected on the principles 
pointed out by Mr. Rennie. Where we once saw bog-lands and ditches 
of black stagnant water, we now see little cheerful rills running far 
below the level of the bogs towards the sea. The land is effectually 
drained without the need of steam-engines and water-mills. ‘The 
first outlay was great, but the district is fruitful, safe, and amply 
remunerative. 4, About forty years since the Kau Brink cut gave 
a more direct and much quicker descent to the united waters of the 
Ouse and the Cam at their escape into the Lynn estuary. And this 
great improvement has, a few years since, been completed by a 
second direct cut (undertaken by Sir Morton Peto) through the 
muddy deposits below Lynn. In consequence of these works the 
floods of the Cam tind a far more ready escape than they did in the 
early years of this century, when they rose much higher and lasted 
much longer than they do now. ‘The Professor had seen, many years 
since, the waters of the Cam rising into the second court of Trinity Col- 
lege. 5. The dredging operations below Cambridge were then noticed. 
‘They were local improvements of great value, and they enabled the 
conservators of the navigation of the Cam to dispense with some of the 
locks upon the river. 6. Lastly, the improvements going on below 
Wisbech on the Norfolk side of the estuary. After the great cut 
below Wisbech had been completed a great mound was carried from 
the Norfolk side across the upper part of the estuary to an iron 
drawbridge over the lower Nene. ‘This mound not only gave a good 
earriage-road into Lincolnshire, but cut off a large triangular area 
which was formerly submerged at high water, and is now secured 
from the sea by banks on the side of the Nene, and is under active 
“and very productive cultivation. Nor is this all. The great mound 
dams the current of the tide, produces a comparative stagnation in 
the rising waters of the tides, and a consequent deposit of mud. 
Thus the sea bottom soon was warped up several feet above the level 
of the corn land, which had been gained from the sea on the other 
side of the mound. ‘The lands thus warped up may be reclaimed 
from the sea by a second mound. Nor is it an easy matter to point 
out a limit to such works. We may laugh (added the Professor) at 
the dream of a “ Victoria County.” But if the operations be carried 
on gradually, and the sea be allowed slowly to do its own work in 
warping the land to high-water level, great additions may from time 
to time be made to the rich marsh-lands of Norfolk. 

Among the subscribers to the guarantee fund for promoting an 
international exhibition next year, after the successful model of 1851, 
are Mr. Titus Salt, of Bradford, Mr. Napier, of Glasgow, Mr. Fair- 
bairn, of Manchester, Mr. Brassey, Messrs. Rogerson and Co., New- 
castle, and other eminent and respected names. 

A deputation recently appointed from the Sheffield Chamber of 
Commerce, who have been in Paris to convey information to the 
English and French commissioners as to the etfect of specitic duties 
under the new taritl, have come home sanguine that the arrange- 
ments made will be on the whole favourable to trade, and that 
Sheffield manufacturers may expect a valuable business in France. 
The Leeds Chamber of Commerce in their report for the past month 
on the trade of that town and district observe—* The ditlerent forges 
continue in a fair state of operation. The makers of textile ana 
other machinery, and also those of self-acting tools for engineers, 
are all satisfactorily employed. The cut nail trade is in the same 
good condition as when last reported.” 

Messrs. ‘T. Wilson and Co., of Hull, have launched a new screw 
steamer intended for the Baltic trade. She is to be called the Pacitic. 
Her dimensions are—length of keel, 193 ft. ; beam, 27 ft., and depth 
of hold, 16 ft. Her gross tonnage is upwards of 670 tons, and her 
engines are of 70-horse power. 

‘rom Liverpool we learn that Messrs. T. Vernon and Sons have 
taken a contract for a new landing-stage at Woodside Ferry. The 
cost will be about £77,000, and the works are expected to be com- 
Neted in about twelve months.—The London and North-Western 

Railway have been fined £5 and costs for permitting “ dense 
volumes” of black smoke to issue from one of their engines at 
Edge-hill station.—Mr. Hartrup, of the Liverpool observatory, made 
some interesting observations during the late gale on the force of the 
wind, He estimates that between midnight en Saturday and one 
o'clock on Sunday morning week the velocity of the wind was 47 
miles per hour; between two and three o'clock it was 46 per hour; 
and it gradually decreased until between ten and eleven on Monday 
morning, when it was at its lowest point—15 miles per hour. 
Between eleven and twelve o’clock on Saturday night it had risen to 
27 miles per hour, but it gradually fell again to 19 miles per hour 
between one and two o'clock on Sunday morning, when it rose to 32 
miles between two and three o'clock, and from three to four the gale 
would appear to have reached its height, the velocity of the wind at 
that time being 59 miles an hour. ‘This rate gradvaily sank to 39 
miles between three and four on Monday afternoor, and between 
seven and eight in the evening it had fallen to a veloc:ty of 31 miles 
an hour. The gale on Saturday night and Sunday ‘vas one of the 
steadiest on record. It may be mentioned that on the 25th of 
December, 1852, the velocity of the wind being 70 miles, the pressure 
was 42} Ib. to the square foot, and that the greatest gale known at 
Liverpool was on the 27th of December, 1852, when the velocity of 
the wind was 71 miles, and Qhe pressure 43 Ib. to the square foot. 
The highest velocity attained on Monday was 59 miles, while in the 
great gale during which the Royal Charter was lost it was but 55 
miles, and the pressure was 28 Ib. to the square foot.—The inquiry 
into the late fatal accident on the London and North-Western Rail- 
way, at Roby, near Liverpool—in which a coal-train ran into a 
passenger-train, stopped in consequence of a failure in the engine— 
was resumed and concluded vesterday week and Friday. ‘The case 
turned on whether the driver of the coal-train could see the signals at 
the Roby station at a sutlicient distance to enable him to bring his 
engine ,to a stand-still, Fowler, the fireman of the coal-train, 
said he and his companion first saw the danger-signal when about 
500 yards from the passenger-train; and the steam was immediately 
shut off and the brake put on, but the rails being wet and slippery 
they were unable to stop the train. They were, he thought, going at 
the rate of about 20 miles an hour, but if they had known that a 
passenger-train stopped at Roby they would not have gone so quickly, 
Mr. John Ramsbottom, locomotive superintendent tur the London 
and North-Western Company, said that a train consisting of twenty 
empty wagons might, on a wet morning, be stopped in from 300 to 
450 yards, or on a tine day in 250 yards. With prompt application 
the train might have been pulled up quicker. Mr. Robert Mansel, 
traffic manager ‘for the northern division, said the danger-signal at 
Roby could be seen at a distance of 868 yards, and at 708 yards pre- 














sented a clear sky view. On the inquiry being resumed on Friday 
two photographs were submitted for the purpose of showing that the 
signal was clearly visible at 760 and 730 yards distance; and John 
Woodward, brakesman of the coal-train, made a statement to the 
effect that he applied the brake when about 400 or 500 yards from 
the station, but the wheels took no told, and continued to slip on as 
if on ice. The jurv, after hearing other evidence, expressed their 
opinion that John Platt, the driver of the coal-train, had neglected 
to pay proper attention to the signals The coroner said this was 
equivalent to a verdict of manslaughter, and entered it as such. 
—The emigration from Liverpool during the past month has been on 
rather an extended scale, 10,615 steerage and 251 cabin passengers 
having quitted the Mersey. In the corresponding month of 1859, 
9,316 emigrants quitted the port. 

The Bradford stonemasons have struck work for a reduction of the 
period of labour from 57} to 514 hours per werk. Their employers, 
during last week, made two attempts, but in vain, to prevent a rup- 
ture; they offered to give the men an advance of 1s. per week upon 
the present wages of 25s. and 26s. instead of the reduction of time 
sought, and that failing, they next offered to refer the matter to the 
arrangement of a joint committee of an equal number of masters and 
men, with the power, in case of non-agreement, to refer the matter to 
three disinterested persons of their own selection. This offer, how- 
ever, was also rejected. The men state that the time sought for is 
quite long enough for labour so hard as theirs; and they aver, more- 
over, that a large number of their employers entered into a written 
agreement in 1853 to give 28s, per week, but that they violated this 
agreement so soon as it served their purpose to do so. The men, 
therefore, consider that the masters have got an equivalent for the 
reduction of time sought. Most of the employers have at present got 
large contracts in hand, and will, it is supposed, be obliged to yield 
very shortly; indeed it is reported that one employer has already 
intimated his willingness to do so. 

An amusing action has been disposed of in the Norfolk County 
Court. The plaintiff, Mr. James Pardy, an ironfounder at Yar- 
mouth, stated that he was employed in 1808, when so many com- 
plaints prevailed in reference to the impurity of the Thames, to carry 
out a chimerical idea of the defendant (Lieut. Long), for purifying 
that river, and he executed several engineering drawings for the 
purpose, besides making the model of a machine. In October, 1858, 
the defendant went to him to ask him if he would take a share in a 
company he was intending to form for the purpose of purifying the 
Thames. He asked the defendant to explain his ideas, and fonnd 
they were crude and chimerical. He, however, made some drawings 
which pleased the defendant, who at once said he would have a large 
machine made; but as the plaintiff had no confidence in the thing, 
he advised the defendant to have only a small hand machine at first, 
in order to see whether it answered. ‘The défendant said he would 
have a small machine, and ordered it in writing. ‘The large machine 
would have cost £350 or so, but the small one could not cost more 
than £10 or £15. The sum the plaintiff now sought to recover was 
£3 11s. 6d., being the balance of his account; he described the de- 
fendant’s iuvention as a * complicated machine, a sort of paradox— 
part of it on the same principle as a patent mangle.” ‘The defendant, 
an elderly gentleman suffering from deafness, and who is a lieutenant 
in the Royal Navy, stated in his evidence that the plaintiff had told 
him that the cost of the small machine required would be £5. It was 
understood at the same time that if the large machine was brought 
forward the plaintiff was to have the offer of making it. If the plain- 
tiff made any drawings they must have been for his own amusement, 
as he (defendant) made his own. The machinery was not at all 
complicated—it was simply the principle of the ordinary mangle. 
The machinery was intended for turning mud into barges, but he 
could never get it to vibrate properly; in fact the machine did not 
answer, as it would not turn. The old lieutenant, whose evidence 
excited much merriment, added that he saw the Metropolitan Com- 
missioners and Alderman Humphrey «bout the machine, and they 
said it would not do. The patent office people, however, said his 
idea was very clever. The court gave a verdict for the plaintiff for 
the full amount sought to be recovered. 

A “congress,” attended by many gentlemen of standing in the 
architectural profession, was held last week at Cambridge. Among 
a great multiplicity of subjects discussed was the important topic of 
labourers’ cottages. The Rev. Canon James, who commenced the 
conversation on the subject, announced that a Northampton society, 
to which he was secretary, had authorised him to state that they 
were willing to give prizes for the best plans of cottages for the poor. 
He thought that hitherto their societies had been archeological, 
rather than architectural; they had paid more attention to the past 
than to the present or to the future. Their principal attention had 
been directed to church architecture, and little heed had been taken 
ot houses for the middle and upper classes, still less for the great body 
of the people. So long as labourers’ cottages continued to be built as 
they had been for the last 200 years, they would not be improved. 
The great requisites were that labourers’ cottages should contain, at 
least, three bed-rooms, and that they should have thick walls. To 
effect this landed proprietors must be more liberal in building, and 
architects, likewise, must work for less money. Mr. Barlow (North- 
ampton) said that he had built five cottages on a new plan, having 
three sleeping-rooms, a kitchen, pantry, and pump at Back, at a cost 
of from £65 to £70. ‘To these cottages were attached gardens; and, 
as he was not a man of property, he was obliged to have some 
return for his capital; this he obtained in the shape of 2s. a-week 
from the tenant of each cottage, and he was happy to say that he 
never had a penny in arrear. This system had worked a complete 
change in both parents and children, as both could testify that they 
had received great benefits from these cottages, forming, as they did, 
so great -a contrast to those which they innabited before. Lord A. 
Compton remarked that, in some districts, houses had been let to a 
body of single young men, each having his sleeping-room and re- 
quisites: might not this plan be more extensively adopted with 
regard to young men in large towns? Mr. Beresford Hope, in wind- 
ing up the discussion, in which several other gentlemen took part, 
said in Kent (where he had considerable landed property) if the 
poorer classes had more rooms than was absolutely necessary, they 
would “ pig ” together, and let out to lodgers what they themselves 
could do without. This was most injurious to the morality of the 
inhabitants of the cottages. He quite agreed with the remarks 
which had fallen from Lord A. Compton on the subject of having 
large lodging-houses for young men and lads, so that the poor might 
not be so much tempted tv take them in, when, in fact, they had no 
room for them, 

Phe extension of the Colne Valley and Halstead line to Haverhill 
has been commenced. 





Rirtep Canyon ror THE Navy.—Captain Blakely, writing to 
the Times, says:—“ It has been stated by persons whose opinion is 
justly of great weight, that the cannon or rifle which can throw its 
projectile to the greatest distance must of necessity be the best 
weapon for tiring at moderate distances, and the Whitworth cannon 
and ritle are on that account held up as models for naval and military 
use. Arguments on such a question would convince few. I have 
therefore, prepared a cannon which I wish to tire in competition with 
Mr. Whitworth’s 80-pounder solid shot gun of 84 cwt., as to range 
at 2}, 27, 3, 34, 4,4}, and 5 deg. of elevation. I wish to prove that 
very long ranges, so far from being the test of efficiency at useful 
distances, can only be attained by the sacritice of the latter quality. 
My gun weighs only about 48 ewt., and throws hollow shells of Mr. 
Bashley Britten's model, weighing about 57 lb. My reason for 
choosing Mr. Whitworth’s 84 ewt. solid shot gun to pit it against is 
solely that his gun has the reputation of being the best in existence. 
1 fear, however, that Mr. Whitworth is too much engaged at present 
to gratify me by consenting to a trial, although one could easily be 
arranged without moving his gun, as it could be fired in the presence 
of an umpire, who could see my gun fire at another tim and place. 
1 write to you, sir,in hopes that you will consider the question of 
sutticient public interest to induce you to give publicity to my 
willingness to tire my gun against any in the world at the elevations 
I have named.” 














PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying excep on Foreign Tin, 
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| QUICKSILVER.... 

Ratts.—There has been rather less inquiry this week. 

Scorcu Pig-1kon.—During the past week prices receded to 48s. cash but 
an improvement has since taken place, and Mixed Nos. Warrants cannot 
now be had under dls. 14d. for cash, and 52s. 6d. for three months open 

SPELTER has declined from £20 to £20 2s. td., at which it is quoted 
dull on the spot. The stock had increased 665 tons during the past month 
being, on the Ist inst., 3,495 tons against 2,830 tons on the Ist of May. ; 

Curren is dull o/ sale. - 

LEAD, somewhat quieter, 

‘Tin.—English has been in steady demand. Banca is quoted £136 to 
£157, and fine Straits £130 per ton, and but little doing in either, 

TIN PLATES remain inactive. 











MOATE and CO., Metal Brokers, 
65, Old Broad-street, London, 


June 7th, 1860, 
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GLASGOW, 6th June, 1860. 
The market declined to 49s, 44d. cash prompt on Saturday, but a good 
demand springing up prices have since advanced, and to-day 50s 3d. cash, 
and 50s, 6d. one month open, were paid. Closing steady. 
The shipping demand is decidedly bet 
Shipments last weck were 12,213 tons, against 8,688 tons corresponding 
week of last year. Suaw anp Tuomson, Metal Brokers 





Kew Garpvrens.—Messrs. Cubitt have begun to build the great 
conservatory and winter garden in the pleasure-grounds and arbo- 
retum, adjoining the Botanic Gardens, at Kew. It will be a trifle 


| short of 700 ft. in length, and will stand on the right-hand side of 


the grand lawn avenue, leading from the Palmhouse to the Pagoda. 


Tue Great EAsTerN.—It is understood that the day of sailing of 
the Great Eastern will not be advertised until after the trial trip. 
which is to take place to-morrow. Her paddles were tried last Mon- 
day, and her paddles and screw together on Tuesday, and the run 
to-morrow will consist of twelve hours’ full steaming down the 
Channel. The New York pilot has arrived. She will sail in time 
for the celebration of the 4th of July. A transatlantic firm is said 
to have offered to hire the vessel for exhibition at New York. The 
proposition has been declined. 

Tue LENGTHENING OF THE ARETHUSA.—The difficult operation 
of cutting in two a large 50-gun frigate and half launching the 
portion of the vessel cut away was performed in a very successfu 
manner at Chatham Dockyard on Saturday, the frigate thus operated 
upon being the Arethusa, two-decker, in No. 3 dock, which is about 
being converted into a screw steamer. The Arethusa is one of the 
old class of frigates, built several years ago, but the Lords of the 
Admiralty having decided on converting her and several other 
vessels of the same description into screws, she was brought up from 
the ordinary at Devonport to Chatham Dockyard to under. the 
requisite alterations to adapt her for a screw steamship. In order 
thus to convert her an addition of nearly 60 ft. has to be made in her 
length amidships, which necessitated the operation of cutting her in 
half and removing the separated portions of the vessel the required 
distance. The frigate having been cut asunder, the difficult task of 
removing the stern portion was commenced at ten o'clock on Saturday 
morning in the presence of a number of spectators, notwithstanding 
the heavy rain which fell, several of the officers of the Royal Engi- 
neers being also present. A powerful hydraulic machine having 
started the immense mass to be moved, the united efforts of numerous 
blocks and capstans, worked by several gangs of labourers, were 
brought to bear on the vessel, which slowly moved down the w ays 
prepared for it at the rate of about 1 ft. per minute, —” 
ponderous body had been dragged 58 ft. 8 in., the length to be — 
to the vessel, when the operation was completed, and the stern 
portion shored up and secured in its place. The entire a 
which lasted upwards of an hour, was most successfully ee 
under the superintendence of Mr. O. W. Lang, the master shipwrg 
without accident of any description, or so much as a breakage — 
of the tackle. ‘The Arethusa is to be completed with all despatch. 
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INSTITUTION OF CIVIL ENGINEERS. 
May 22nd, 1860. 
GrorcE P. Brpper, Esq., President, in the Chair. 
Tue paper read was “On Breakwaters,” Part II., by Mr. Michael 
Scott, M.I.C.E. 

This communication was in continuation of a former paper, read 
in December, 1858. It consisted of two parts—the first being an 
ac t of the pletion of the Blyth Breakwater, the second a 
description of a new kind of breakwater. 

It was stated that, since the date of the former paper, the break- 
water at Blyth had been completed with entire success, and with 
the greatest ease, notwithstanding a cross-current of 3} miles an 
hour. Having been exposed to the violent storm of October last 
without sustaining the least injury, it was claimed that experience 
had atlorded a complete answer to the objections made, during the 
previous discussion, to this kind of breakwater, which consisted of 
timber-frames deposited in deep water planked and filled with stone. 

It was shown that 20 lineal feet of the Blyth Breakwater could 
be completed per day, and that the system of depositing frames was 
cheaper than piling. 

It was also argued that such breakwaters were stronger, cost less, 
and could be erected in less time than any arrangement previously 
in use. The round end was constructed on the principle of basket- 
work, and the advantages of this arr t were pointed out. 
The cost of the breakwater, including the round end and the light- 
house, was stated to have been £11 per lineal foot. Four years’ ex- 

rience had shown that properly creosoted timber was not touched 

yy the worm. 

In introducing the new kind of breakwater, it was observed that 
there were situations to which no structures hitherto used would be 
applicable, as there were conditions which none of them fullilled. It 
was the consideration of these which led to the present design. 
Reference was made, for the sake of illustration, to Table Bay, Cape 
of Good Hope. 

It was stated that difficulties had been experienced in finding a 
suitable breakwater for that locality arising from the magnitude 
of the waves. A breakwater, with a slope like that at Plymouth, 
was not adapted for the locality, because the sea would roll over it, 
and because it was costly to construct and to keep in repair. 
The form of the breakwater at Alderney was not suitable, 
because the waves would break on the work, which could not 
be expected to withstand the blow of such enormous waves as 
those at the Cape of Good Hope. Besides, it was expensive 
and tedious to construct. The same observations applied to the 
forms of the breakwaters at Holyhead and at Portland, and if such 
a form gave way the harbour would be ruined, by the stones being 
strewed over the anchorage. A vertical wall, built either from the 
bottom, as at Dover, or from the depth below low water at which 
stone ceased to be disturbed by the sea, was correct in principle; 
but the height of the parapet necessary to receive the rise of such 
waves, and the breadth of the work necessary for stability, would 
be so great as to render this form unsuitable. Moreover, as the 
waves were not only large, but were said to be breaking on the site 
of any harbour which could be arranged, the vertical wall was not 
applicable. 

Phe new kind of breakwater was a modification of the wave 
screen described in the former paper. Although similar in principle, 
it differed in the materials of which it was constructed, and it was 
applicable to deep water. It was proposed to deposit a bank of 
rubble stone, up to the depth below low water at which stone began 
to be disturbed by the action of the waves. Upon this bank would 
be built a face wall up to low water mark, and behind this wall long 
counterforts, the upper surface of which would rise from low water 
at an inclination of, say, 2 to 1, and extending back for a distance 
dependent upon the extent of the slope rendered yap A by the 
magnitude of the waves. These counterforts would be so far apart 
from one another as could be conveniently spanned by iron girders, 
suppose 20 ft.; and the whole of the sloping surface would be con- 
verted into a sort of gridiron by girders laid from counterfort to 
counterfort, at distances of about 18 in. apart. Supposing such a 
breakwater to be exposed to a heavy sea, whether the waves were 
breaking or not, the water would be projected up the slope, and 
would gradually drop through on its passage. This operation being 
diffused over a large surface, the water thus dropping through could 
not reproduce a wave, and the only effect would be a stream of water 
into the harbour. Thus, it was stated that this form differed in 
principle from all vertical screens or gratings, which, by permitting 
the wave to pass through at the same instant of time, had not the 
effect of destroying the undulation. It was desirable that the break- 
water should be placed at an angle with the direction of the greatest 
sea, so that the wave should not only run up, but along it, especially 
in such a place as Table Bay, where the waves were of such magni- 
tude. It was contended that this breakwater would be strong, 
durable, easily and quickly constructed, and cheap. A breakwater 
for Table Bay would cost, at prices current in this country, under 
£80 per foot run; and, what was important for a work executed 
abroad, the whole of the ironwork could be exported in a finished state 

The discussion upon this paper was continued throughout the 
evening, and, not being concluded, the president announced that the 
subject would be re-opened at the first meeting of the ensuing 
session in November next. 

The paper “On the Method of Computing the Strains and Deflec- 
tions of Continuous Beams, under various conditions of load, &c.,” 
by Mr. J. M. Heppel, M.1.C.E., was stated to be of so purely mathe- 
matical a character as to be unsuited for reading. It would be 
published in the Minutes of Proceedings, and in the meanwhile it 
would suffice to mention that the method proposed was, in its main 
features, identical with that given in Professor Moseley’s ‘‘ Mecha- 
nical Principles of Engineering and Architecture,” and so success- 
fully followed, in the deduction of practical results, by Mr. Edwin 
Clark (M.I.C.E.) and others. The chief points in which the present 
investigation differed from others previously used were, that in 
estimating the action of forces more aid was derived from the theory 
of couples, and, in considering the pressures on the bearing points, 
the two parts of each such pressure, arising respectively from the 
portions of the beam on either side of it, were always kept separate 
and distinct. It was believed that, in this way, the means could be 
arrived at of dealing with all the conditions of a continuous beam, 
with little greater labour, or complexity of calculation, than if it 
were a succession of independent beams. 














A paper was announced for reading early in the ensuing session, 
“On the Measurement of Gas, and the + Sti of Gas Meters, in 
general use,” by Mr. William Crosley, A.I.C.E. 

This paper stated generally the facts connected with the early 
introduction of gas lighting, and its progress up to the present day, 
when the rental amounted to about five millions of pounds sterling 
per annum, and the consumers to several millions of persons, sup- 
plied by upwards of one thousand companies, corporations, or private 
proprietors of gasworks. With a view of ascertaining the quantity 
consumed, otherwise than estimating by burner, the gas meter was 
introduced by Mr. Clegg and the late Mr. Samuel Crosley. This 
instrument, after having been in use for some time, and being 
modified by other persons, was still found not always to be relied 
upon for correct registration. The general complaints from the 
consumers of gas led to the passing of an Act, in the last session 
of Parliament, to ensure a more constant inspection of the instru- 
ments for measuring gas. 

Details of a series of experiments on meters of various designs and 
construction were given, showing how great an amount of error 
prevailed. At the same time remedial measures were pointed out, 
aad discussion was invited upon the best instruments for use, and 
the most effectual systems of supervision. 


At the monthly ballot the following candidates were balloted 
for and duly elected:—Mr. G. Higgin, as a member, and Messrs. 


J.G. Davenport, C. J. Freake, S. Laurence, and J. L. Thomas, as 
associates. 





ROYAL INSTITUTION OF GREAT BRITAIN. 
May 24th, 1860. 
ON THE DECAY AND PRESERVATION OF BUILDING MATERIALS,* 
By Professor D. T. Anstep, M.A., F.R.S. 


PRACTICALLY, the causes of decay of absorbent stones are connected 
with exposure to damp atmosphere, rendered impure by various 
acids and alkaline gases, and also by changes of temperature, 
especially above and below the temperature of about 38 deg., at 
which water attains its greatest density. It is quite clear that 
where there is a large amount of these gases present in the air, in 
other words, in and near large cities, where there are a great number 
of people breathing and giving off carbonic acid gas, and where a 
large number of fires are burning, which always yield a large 
quantity of sulphurous acid, and also where there is much ammonia ; 
in this, owing to the state of the atmosphere, stones which in the 
open country would stand perfectly well, in the town stand very 
badly. In addition to this must be taken into account the exposure 
to certain winds, and the action of the weather to a greater or less 
extent for a limited time. 

The question then arises, how these things are to be overcome in 
our climate. Generally speaking, one would be apt to suppose that 
non-absorbency was a most desirable thing ; and if we could render 
stones non-absorbent—that is, if we could prevent them from suck- 
ing in the moisture and these dangerous gases—we should be able to 
answer our purpose and prevent the decay of the stone. I need not 
inform you that it is no new thing to preserve in this way—not, 
indeed, stone—but other substances, such as stucco and terra-cotta. 
You can scarcely go into a good modern street in London without 
seeing a large number of houses covered over with cement, ani that 
cement covered over with paint. Now, what is paint? It is a 
mixture of oil and oxide of lead. The paint coats the surface in 
such a way that water cannot get into it. We all know the result ; 
the paint, indeed, never looks well: it is not an ornamental thing 
under ordinary circumstances, and much less so when applied to 
stones. But how far is it successful? Why the moment it is put 
on it begins to decay. Decay must take place, because oil begins to 
d the t it is exposed to the action of the air; and 
the result is, that after a very short time the oil separates from the 
oxide of lead, and the surface first blackens and soon begins to peal 
off. You have a thin film of oil and white-lead put on a surface; it 
adheres slightly for a time, but the moment it is left alone it begins 
to decompose and rot, and in the course of a year or two you must 
do all the work over again. Numerous plans have been patented for 
coating and choking the pores of absorbent stones with preparations 
of various kinds. The chacst invariable idea has been to render the 
stones, as far as possible, non-absorbent. This has been done by 
combining a certain proportion of mineral substance with oil or fatt 
matters. There is but one observation with regard to these: they all 
inevitably tend to decomposition, except, perhaps, those that are of 
a pitchy or bituminous nature. 

Bitumen is of a nature that does not decompose by exposure, and 
is permanent, but it is of so dark and disagreeable a colour that it 
completely destroys the appearance of stone, and renders it so un- 
sightly that no one could venture to recommend it. il and fatty 
substances, therefore, are the only ones that have been used. One 
cannot help feeling, that if our stone buildings are to be painted till 
their character as stone is lost, it would be better to bui.d them of a 
cheaper material, and use bricks and stucco at once. I may say 
with regard to the patents that have been taken out within the last 
twenty years on subjects of this kind, that I have had no less than 
seventeen vefore me, and out of these seventeen, eleven are simply 
mixtures of various substances with oils and resins, and are there- 
fore essentially of the same nature. Some of the others use the 
mixtures of mineral matters in oil, but none of them appear to have 
answered the purpose, and none of them are now employed at all. 
There is another point 1 ought to mention, and that is that a mere 
mixture of things, not involving chemical combination, must fail. We 
must then either have some invention by which the pores of stones 
are permanently choked by a bituminous substance, not unsightly, 
and not in any way subject to decomposition, or we must find some 
mineral deposit which we can answer for which will adhere firmly 
and which will also be permanent ; in other words, must put some- 
thing into or upon the stone which shall be a mineral substance, 
closely adhering and not subject to ordinary atmospheric in- 
fluences. ‘ 

It is a great many years since a suggestion was made by a 
French chemist, of the name of Kuhlman, which was apparently 
very ingenious, and which, to a certain extent, answered the 
purpose. It was a suggestion to coat the surface of absorbent stones 
with silica. Now, I have already spoken to you of silica, as forming 
the great mass of sandstones, and also, to a great extent, the base of 
granite. Common flint is the form in which we all know it. In 
that form it appears to be rather an unpromising suggestion to 
apply it to a surface in such a way that it shall adhere and be per- 
manent. Silica, which isin fact a combination of a base which is 
called silicon with oxygen, is also called by chemists silicic acid, 
but the acid properties are so weak that they cannot be recognised 
by the senses, and its affinities for alkaline bases are very feeble. 
Silicic acid, or silica, is capable of existing in combination with 
water, and in combination with some alkalies is soluble; is found in 
nature, combined with water, in some minerals, and when in that 
state is passed into a state of mange | by the action of alkaline 
carbonates, among the rest carbonate of lime. 

As anatural hydrate or mixture of small quantity of water 
(about 3 or 4 per cent.), it forms part of some particular kinds of 
sandstone. It is also found in natural hot springs, and it is even 
found in common spring water—no doubt by the action of carbonic 
acid. I have said that it is soluble in caustic alkali. It is soluble, 
for example, in caustic potash and caustic, soda not under ordinary 
temperature and pressure, but with a temperature of 800 deg. or 
400 deg. Fah., and under steam pressure. Under these circum- 
stances there is no difficulty in dissolving it. You get a solution in 
this way a mixture of silica and co combined with water, and 
a tenacious though soluble fluid. 1 have a specimen of it before me. 
You see it is perfectly fluid; it is as much a fluid as water would 
be ; but if in this state you expose it to the action of ordinary air 
for a time it hardens, becoming at first sticky and gelatinous, being 
then hydrate of silica. To become this it undergoes a certain kind 
of decomposition, parting with its potash to carbonic acid of the air. 
Before the lecture I placed a drop of the fluid solution on a piece of 
glass, and those who take an interest in it may see what the effect 
has been. It was perfectly fluid; it is now quite gelatinous and 
sticky, and in a short time it will become perfectly hard. It has 
attached itself, also, tirmly to the surface of the glass, and could not 
be removed. In this form it was proposed to use the liquid silicate 
of potash or water glass by M. Kuhlman, whose process consists in 
the coating of absorbent stone with the solution in question, and he 
believed that after this treatment the stone would become coated with 
silica. Since it is known that silica laid on and dried is insoluble, 
he believed he had secured a useful result; but he forgot 
that insoluble silica that has been deposited in that way is 
still capable of being acted upon by the alkaline carbonates. 
Therefore, even when thus deposited, still in the course of time 
the alkaline cart of the at phere would act upon it, 
and it would be a failure. But that is not all; for, if at the time 1 
put this drop on the glass I had not taken care that the glass was 
dry, or if I had dashed water on it, it would have been washed away. 
Now that is exactly what would happen if you had some of it on a 
stone, and a shower of rain were to fall. In that case the effect 
would be destroyed, the preparation being washed away. So much 
for the process which Kuhlman invented. It is right to say that 
M. Kuhlman himself believed that when used in limestone a double 
decomposition would take place, the silicate of potash being not only 
decomposed by the carbonic acid of the air, but a part of the silicic 
acid combining with the lime to form silicate of lime. This would, 


* The above lecture has been abridged. 











however, be a work of time, which the weather in a damp climate 
would not permit. 

Another process has been invented by Mr. Ransome. His 
was to decompose the silicate of potash and to produce a d t of 
mineral upo2 it, which would adhere to the stone by a process of 
double decomposition. He considered that if a mineral deposit 
could be absorbed into the stone, I mean if, after a solution 
was absorbed into the stone, it could afterwards, by a chemical 
combination caused by another solution subsequently absorbed, be 
decomposed so that a solid film would be everywhere deposited, and 
if this could be done in a very brief space of time, so that damp, air, 
and rain should have no effect upon it, then the object required 
would be attained. It suggested itself to him in this way :—He was 
in the habit of manufacturing the soluble silicate on a large scale, 
and he thought that by combining it with the chloride of calcium 
(muriate of lime) he would get this double decomposition. This is 
the case, because soda and potash have but a weak affinity for 
silica, and lime a very strong one. Silica, therefore, parts 
very readily, indeed, with soda or potash, to lime, whilst 
the chlorine would, with great readiness, pass to the soda. 
He, therefore, attempted the process; and I think you will 
say he attempted it with some success, at any rate, so far as the 
experiment went There is, at any rate, no obscurity about its 
general result, as it is simply a matter of experiment. ‘The first 
thing he did was to satisfy himself that he could get a rapid deposit. 
In the two glasses before me, one contains a certain proportion of 
silicate, and the other contains a corresponding proportion of the 
chloride of calcium, so that tue two shall combine and form solids. 
In mixing these together, I put the chloride of calcium into the 
silicate of soda. The result is that the atlinity of the chlorine for 
sodium being greater than that for calcium, while the atlinity of the 
silica for soda is weak, a double decomposition takes place, the 
chlorine leaving the calcium to pass to the sodium, thereby forming 
soluble chloride of sodium or common salt, and the silicate of lime 
set free, combining to form silicate of lime or insoluble salt, which 
is immediately thrown down in a solid state. The proportion bei 
properly taken, the whole of the water is taken up and made use 
as water of soliditication, and the salt can be subsequently removed 
by washing. 

(The lecturer, while performing the experiment, stated that by 
the time the lecture was over, the whole of the contents of the glasses, 
then liquid, would be in a solid state; and added that, unless it was 
removed before long, the solid silicate of lime formed would adhere 
to the glass so firmly that it would be very difficult to get it off. ] 

We thus have silicate of lime rapidly formed, and being obtained 
in this way it is necessary to consider what the result would be in 
the solution of the problem before us. I need not say it is by no 
means sufficient to have one insoluble mineral deposit placed on the 
surface of a mineral, whether calcareous or silicious. It is not only 
necessary to have that, since there must also be cohesion, and this 
cohesion must be sufliciently powerful to render the mineral coatin 
mentees It is absolutely necessary that the silicate of lime shoul 

a material which, when put on a surface of stone, should not only re- 
main there, but become permanently adherent. Experience, however, 
has long ago shown that a very thin deposit of this peculiar mineral, 
silicate of lime, does adhere with singular rapidity, and with the 
most remarkable tenacity, to particles of sand and stone with which 
it comes in contact. It is the film which produced gradually gives 
all its value to mortar, and which cements together the stones of 
which are formed what builders call concrete, on the very existence 
of which, as a firm solid mass, half our buildings depend. Imme- 
diately on the deposit of the minute particle produced by the double 
decomposition of two minerals and formation of two others, t! 
strong tendency to adhere comes into operation. ‘The particles of 
silicate of lime newly set free, immediately and firmly attach them- 
selves to the particles or grains of which the stone is made up, not 
only surrounding them, but binding them to each other, just as when 
mortar has long been left to harden it is as difficult to separate the 
parts cemented as it is the solid brick or stone ; this it is which 
gives its principal value to the method suggested. 

I have laid on the table several specimens of different materials 
which have been treated in this way, and also some of the results 
after they have been exposed to decomposing agencies. Near me 
are two specimens of terra-cotta. One has not been treated in any 
way, and it is exceedingly absorbent, and we know from experience 
that terra-cotta soon becomes injured on exposure to the weather. 
The other has been treated by the processes that I have mentioned, 
and if any one will take the trouble to scratch the surface, he will at 
once see the nature of the change. The surface has become exces- 
sively hard, and although when treated this way it is not neces- 
sarily non-absorbent, it can be made so by repeating the process 
often enough. If not made non-absorbent, however, it has Soscmne 
less capable of injury by exposure. 

There is also before me a specimen of Heddington stone exposed 
to Ransome’s process, and another specimen of the same stone not 
exposed to that process. Both of them have been dipped in acid, 
aud the result is as you see. The surface of one is entirely gone; 
the surface of the other is not touched. ‘There are also two speci- 
mens of Caen stone, one exposed to the process, and the other not. 
Both have been subjected tu the same amount of acid, and the re~ 
sult is that one stone is entirely destroyed and the other is not 
injured. There are several other specimens of Mr. Ransome’s stones 
on the table, and the hardness of them will be at once recognised 
by anyone who will compare them with similar stones not so treated. 

There is another process which I ought to mention, which has been 
partly carried into operation in the Houses of Parliament. It was 
introduced by a Hungarian gentleman of the name of Szerlemey.* 
I can hardly with propriety A anything about it. I know too much 
and too little about it to be able to express an opinion. At the same 
time, if 1 did not mention it, it might seem as if I had not been 
aware of it. Mr. Szerelmey, at the suggestion 1 believe of Sir 
Charles Barry, asked me to look at his process, but he did not 
inform me what its preservative power consisted of, and although he 
intimated its nature, he evidently intended me to regard what I ob- 
served as contidential. All I can say is that, regarding it as asecret 
process, it is quite impossible for anyone to express an unqualified 
opinion of its value until time shall have tested its capabilities. It 
is, therefore, best not to speak of it at all until it has been ex 
for a number of years to the action of the weather. ‘Time must 
show what its value is, if the materials employed are not stated, 
and certainly an experience of not less than several years can be 
regarded as of any value, since ordinary paint or drying oil will 
preserve absorbent stains forthat period. If, however, as seems to 





* Since the above was delivered a correspondence has been printed by 
order of the House of Commons which renders some further observations 
desirable :—Mr. Szerelmey had not, I now find, allowed me to ascertain the 
real nature of the method he adopted, which consists in the use of soluble 
alkaline silicates, succeeded by a wash of bituminous matter also in solid 
tion. This was stated in contin to Dr. Faraday, who, however, does not 
say that the application of the soluble silicates is succeeded by a second 
eee a deposit of silicate of lime. We are le to infer that tLe 
second wash is the bitumen only, and the object of this must be to shelter 
the surface while the alkaline silicate is underg ping slow decomposition and 
becoming converted either into hydrate of silica, or silicate of lime, just as b 
Kuhlman’s method, It would thus appear to be Kuhlman'’s process wii 
the addition of a bituminous and temporary sheltering surface. It still 
remains tu determine whether by this process permanent protection is given, 
as if the deposit consists of hy.rate of si.ica, the alkaline carbonates to 
which it must soon be ex will no doubt destroy it, The temporary 
shelter of bitumen cannot be taken into account, as having permanent 
value, although for the time it lasts it appears to be more efficacious than 
anything else. I observe that Dr. Faraday, in expressing a qualified 
opinion on the present ap ce of the stone thus acted on, “of 
the short and insufficient evidence now existing.” It is indeed clear that 
the real value of the method of Kuhlman depends on the nature of the 
deposit formed, and I believe it has not yet been determined what this is, 
simply because there has not been time enough given for the experiment. 
Complete exposure of a surface once p by Mr. Szerelmey without 
any subsequent treatment for some years (four at least) could alone decide 
the question. The condition of the § 's Court, in the Houses of 
Parliament, will thus, after a time, be a test of the value of his method. 
—D. T. Ansted, 26th May, 1860. ; 
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be the case, we are forced to make use of soft perishable material for 
purposes of decorative work in architecture, if we are obliged to ac- 
cept the material that nature has provided in abundance near at 
hand, and select from varieties which diiler indeed much in dura- 
bility, but all of which decay, it would seem only reasonable that 
due precaution should be observed to take for the best work the 
most favourable varieties of stone, and use great caution in 
rejecting manifestly bad or indifferently good samples. That 
this can be done every quarryman and every stonemason 
well knows, and there are means of determining the good 
from the bad which are independent of their experience. 
Where enormous sums are to be exnrended on decora- 
tions for a permanent building, it is surely not unreasonable 
to expect and require that a little niggardly economy in regard to 
the material of construction should not be indulged in. But 
regret to say that, in most modern public buildings, it has not been 
thought necessary either to determine the kind of stone with 
reference to its probable durability, or to appoint a competent person 
to reject on the spot bad samples. With regard to our architects, it 
seems hardly to be a part of their education to inquire into and 
understand ‘such matters, and they do not consider themselves re- 
sponsible ultimately for the consequences of neglect. I have 
endeavoured to show what must happen when bad stones are placed 
in a building erected in or very near a large town. The whole of 
the stone decays, but the more prominent and the more ornamental 
parts, those on which the effect most depends, and on which most 
money has been spent. these decay first. Moisture is absorbed, frost 
comes, and the delicate projecting parts fall. Gases and acids are 
absorbed together with smoke, and the stone is tirst blackened and 
disintegrated, and then reduced to powder. But of course there are 
bad and good pieces; there are exposed places and sheltered places, 
and the result of this is that not only does the stone decay, but it 
decays with the utmost irregularity: adjacent stones become very 
soon in a state so different that no one could have supposed they 
were dug from the same quarry, and the whole surface is unsightly 
and distigured. 

None of the nobleness and beauty of decay is seen in these cases. 
There is a decent and picturesque appearance, not unfrequently met 
with, in old buildings which inspires respect instead of dislike. 
There is the hoary front of age, of which none complain. It is seen 
in the marbles of Greece and Asia Minor, in the limestones of Rome, 
and even in some of the porphyries in Egypt. ‘lime, we are told, 
devours all things. All human contrivances must submit to it, and 
as it ig a natural, so it is often a beautiful condition. But prema- 
ture decay, like an artificial ruin, has a poor and mean appearance. 
It does not give the idea of waning strength, but of absolute innate 
weakness. It is a coup mangué—a thing not merely imperfect, but 
unnecessarily imperfect. 

It is importaut to remark also that such was not always the case. 
Many of our old buildings have scarcely shown incipient decay— 
many of these in large towns have decayed so as not to be unsightly. 
This, it is true, must not be altogether attributed to the material, as 
such building: if erected now with picked stone from the same 
quarries, would probably injure much sooner, owing to the much 
larger quantity of impurity in the atmosphere to which they are 
exposed. When a stone has b-en for some time exposed to pure air 
it hardens, and thus buildings, placed where we see them, before the 
large town arose around them, have stood exposure better than they 
could do now. But there is reason to know that the selection of 
stone was much more careful formerly than it has been lately, and 
the result is manifest. 

There is one more point. If the method of protection and 
preservation so ingeniously contrived by Mr. Ransome is successful, 
as it really secms to be, the softer and cheaper stones may be used. 
It is certainly the case that a hard, almost tlinty surface is obtained 
by it, and that such surface is not acted upon by the acids which 
rapidly destroy the same stone when unprotected. For four winters 
siones thus protected have stood the action of the weather, and if it 
turn out to be as durable as it seems likely, from this and other 
trials, on a large seale, if absorption is checked—so far at least as its 
injurious etlects are concerned—for where absorption does not seem 
to be injurivus, and if decay is thus arrested, then there are means 
at hand which cannot fail 0 have a great influence on decorative 
stonework, for the material most easily carved and sculptured is just 
that one which is most completely improved by the process. 

In thus speaking of the decay and preservation of stone, I have 
endeavoured to contine myself strictly to the subject before me, not 
travelling out of the record. I feck, however, so convinced of its 
importance that I oiler no apology for bringing it before you, and, 
perhaps, when in your summer ramblings you visit some noble 
cathedral, or wander over the ruins of some ancient castle or tower 
of classical or middle age construction, you may feel an interest in 
examining the cause of the beauty you there see arising from decay, 
and contrast it with the dissatisfaction and disappointment I am sure 
you cannot help feeling on examining some of the recent restorations 
of Westminster Abbey, or the richly decorated surface of.the great 
palace of the nation immediately adjacent. 


THE ROYAL SOCIETY. 
ON THE MOVEMENTS OF LIQUID METALS AND ELECTROLYTES 
IN THE VOLTAIC CIRCUIT, 
By Grorcr Gors, Esq. 
(Continued from page 362.) 
C. Conditions of’ the Direction of the Movements. 

28. In speaking of the direction of the movements, I always mean 
those of the supernatant liquid, uuless otherwise stated, because the 
true movements of the mercury are generally less easily detected 
than those of the electrolyte: the movements of the liquid are best 
observed by means of charcoal or asphaltum (5), and those of the 
mercury or by the aid of a few parallel scratches upon the under 
surface of the watch-glass. 

29. The directions of flow of the metal and liquid are intimately 
dependent upon each other, for in every instance the metal moves in 
an opposite direction to the electrolyte (see also 22); and in those 
cases where two opposite flows of the liquid towards the centre of 
the vessel occur (as with a solution of sulphate of potash), the 
globule of mercury is elongated at both ends iuto a pointea shape, 
and its two ends point toward the two electrodes, its largest diameter 
being directly under the point of meeting of the flows of the solu- 
tion, and its acutest apex under the strongest flow. The relation 
between the metal and liquid is apparently of a dual or polar 
character, the movements of the two bodies being always opposite 
and equal, ‘This mutual dependence of the motions explains the 
necessity of both the substauces being in a liquid state (7). 

30. With regard to the direction of the tlows, there are three cases 
to be distinguished :—1st. The movements obtained by immersing 
the negative wire in the metal and the positive one in the electrolyte. 
2nd. Those obtained whilst the positive wire is in the globule and 
the negative one in the electrolyte. 3rd. Those produced by im- 
mersing both the wires in the supernatant liquid with the globule 
betwe n them. 

31. Upwards of 150 ditferent liquids, including organic and in- 
organic acids, alkalies, salts of alkalies, earths aud heavy metals, 
also organic salts, were examined by the first of these methods, and 


strong sulphuric acid was placed upon a surface of mercury, the 
latter connected with the negative pole, and the end of the positive 
wire dipped into the acid; much gas was evolved from the anode, 
and the liquid was not repelled on making contact, but collected in 
a heap around the wire;—a globule of solution of caustic potash 
similarly treated exhibited repulsion on making contact. It is 
evident from these uniform results that the direction of flow obtained 
by immersing the positive wire in the electrolyte and the negative 
one in the mercury is almost uniformly positive. 

82. The movements obtained by this method are not produced by 
the act of deposited substances dissolving in the mercury, for they 
occur equally well whether hydrogen gas is set free and escapes or 
alkali-metal is deposited and dissolves in the mercury, until in the 
latter case the diminished mobility of the globule interferes with 
the result. 

33. Considerable difficulty was experienced in examining liquids 
by the second method, in consequence of the rapid, and, in many 
cases, instantaneous oxidation or filming of the metallic globule; 
but by using very dilute liquids and immersing the negative wire 
from seventy-two small Smee’s elements during only a moment at 
a time, this difficulty was in most cases sufficiently overcome to 
allow distinct starts of the mercury to occur in the particular direc- 
tion beneath its film, and thus to indicate an opposite motion of the 
supernatant liquid, although in nearly all cases the movement of 
the electrolyte itself could not be detected. Upwards of 100 liquids, 
consisting of organic and inorganic compounds, acid, alkaline, and 
neutral, were examined, and in more than three-fourths of them 
distinct movements of the metal were obtained, which were in every 
instance in a positive direction, thus indicating a negative flow of 
the electrolyte. In some liquids, viz., oil of vitriol, moderately 
dilute nitric acid, strong solutions of sulphate of ammonia, iodide of 
ammonium, and sulphite of potash, very dilute solutions of bisul- 
phate of potash, iodide of potassium, nitrate of cobalt, hydrocyanic 
acid, cyanide of potassium, and acetic acid—visible movements of 
the liquid itself in a negative direction were also obtained. The 
movements of the liquid and of the metal very quickly ceased. These 
experiments show that the direction of flow obtained by placing 
the positive wire in the metal and the negative wire in the electro- 
lyte is always negative. 

84. The movements obtained both by methods 1 and 2 appear 
to be produced by a mutual attraction of the liquid and metal; in 
the former case the mercury attracts an electro-positive element of 
the liquid (hydrogen or an alkali-metal), and produces a positive 
flow; and in the latter case it attracts an electro-negative element 
(generally oxygen), and produces a negative flow. 

35. Herschel found by the third method of operating that with 
pure mercury in acids and saline liquids the flow was negative, and 
was weaker as the base was stronger, and more rapid as the acid 
was stronger and more concentrated ; and that in solutions of nitrates 
two opposite flows occurred, one from each wire (vide Gmelin’s 
Handbook, i. 490). I have found by an examination of pure mercury 
in various liquids the results exhibited in the following table. The 
arrows indicate the direction of tlow of the liquid, + being positive 
and — negative; and the numbers atlixed to them aflord a rough 
approximation of the velocity or magnitude of the movements, 
The battery employed consisted of twenty-two small Smee’s elements. 
The substances were dissolved in water, and the solutions were of 
moderate strength unless otherwise stated. Manifestly impure sub- 
stances were rejected, and fresh mercury was taken for each ex- 
periment. The results obtained were in many cases veritied several 
times :— 

Distilled water .. .. .. + faint | Chloride of magnesium, 
Boracic acii.. 1. o. «. +3 weak .. + 0 al 


Phosphoric acid... .. .. +5 Nitrate of magnesia, strong + 
Strong sulphuricacid.. .. +10 Nitrate of magnesia, weak +2 
TAMOWEEE .. cc ce os aa 
measure .. ee +5 Sulphate of lime co oe 8 


Chloride of calcium... .. +* 
Chloride of calcium in 

+5 alcohol .. .. oo «oo 
Nitrate of lime .. .. «2 +4 +g 


Water 5 measures”... 
Strong sulphuric acid 1 
TRONTUTO oe ce ce 


Strong sulphuric acid ‘} 
Water 15 measures s 


Strong hydriodic acid 1) Sulphate of alumina,. .. +> +2 
measure .. «6 «2. » +6 Potash alum ia, ae ts SE SS 
Water 15 measures .. } Hydrofluosilicic acid... .. +4 +3 
Hydrobromic acid, very y Silicate of potash .. .. +! 
NS as os ee Molybdate of ammonia .. -+ 
Strong hydrochloric acid Chloride of chromium, very 
lmeasure.. .. .. +4 Ws: és ct Seven 
Water 5 measures... Monochromate of potash.. +9 
Strong hydrochloric acid Nitrate of uranium... ., -++2 
l measure... .. +3 Sulphate of manganese .. + 
Water 15 measures Arsenicacid.. .. .. .. -* 


Perchloric acid, very dilute +4 +3 | Arseniateof ammonia .. +* +; 
Strong hydrofluoricacid .. —+* Fluoride of antimony .. +2 
Strong hydrofluoric acid Antimoniate of potash .. +4 


1 measure... .. .. +3 Nitrate of bismuth .. .. +2 
Water 5 measures, Sulphate of zine ee 
Strong nitric acid 1 mea-) louide of zinc, strong) .. + 

sure +3 Nitrate of zinc .. .. .. +3 


Iodide of cadmium .. .. 2 
Iodide of tin, strong... .. + 


—_ 


Water 1 measure. 
Strong nitric acid 1 men) 


[pega eed Rachie +3 Nitrate of lead .. .. .. + 
Water 5 measures J Protosulphate of iron .. +4 +2 
Strong nitric acid 1 mea-) Persulphate of iron... .. + 

OUTS .. wc «+ oo P a Chloride o. cobalt, weak.. + 
Water 15 measures .. ) Nitrite of cobalt =...  .. +8 
Aqueous ammonia, strong +2 | Sulphate of nickel .. .. +# 
Sesquicarbonate of ammo- Nitrate of nickel .. .. +°® 

sh tae Aes, Teak? se +4 | Sulphate of copper, weak... + 
Phosphate of ammonia .. +2 +5 | Chioride of copper, very 
Sulphide of ammonium, ) weak... .. . os «- 

l measure... .. .. +2 | Nitrate of copper .. .. +% 

Water 15 measures ., Nitrate of mercury .. +! 


Sulphate of ammonia .. +3 +2 | Strong aqueous hydro- 
Hydrochlorate of ammonia +3 cyanicacid .. .. .«. anal 
Nitrate of ammonia... .. +3 +2 | Strong aqueous hydro-) 








in almost every instance the flow of the supernatant liquid was 

positive, the clearest exception being with a solution of persulphate | 
of iron. With concentrated sulphuric acid the motion (if any) was | 
very feeble, but with diluted acid of various degrees of dilution it | 
Was strongly positive. ‘The flow of the liquid declined quickly with | 
solutions which contained an alkali-metal, apparently in conse- | 
quence of the mercury becoming less mobile (?) by absorption of | 
that metal; but with dilute acids it continued a long time; with | 
very dilute nitric acid. in one experiment the movement was sus- | 
taiued with s arcely any diminution during 25 hours; and with | 
dilute sulphuric acid, in a second experiment it continued 6} hours, 
aud aid Hot then appear to slacken: the battery employed in this 

experiment consisted of ten small Smee’s elements. A globule of ! 


Caustic potash oe: ee +3 cyauic acid 4 measures 10 
Carbonate of potash.. .. +1 +6 | Aqueous ammonia! mea- san 
Bicarbonate of potash .. 44 +2 sure .. ts ote 
Sulphide of potassium, Cyanide of potassium =... +l 
dilute a oe ee +1 | Strong aqueous hydro- ) 
Sulphite of potash .. .. +3 +41 eyanic acid 5 measures 8 
Sulphate of potash .. ., +* +7? | Caustic soda solution 1 = 
Bisulphate of potash .. —3 +! Mcasure .. os os 
lodide of potassium., .. +3 + | Cyanide of mercury... .. +faint 
Bromide of potassium = .. +? +3 | Ferrocyanide of potassiuin +! 
Chloride of potassium .. -+4 Sulphocyanideof potassium +1 +3 
Chlorate of potash .. .. +3 +2 | Oxalicacid.. .. .. 2. +2 
Nitrate of potash .. .. +3 +2 | Oxalateofammonia.. .. +3 +4 
Caustic soda.. .. .. o +4 | Acid oxalate of potash +3 
Carbonate of soda... ., +! +4 | Neutral oxalate of potash ++ +3 
Bicarbonate of soda... .. +? +2 | Formicacid.. .. .. .. + 
Riborate of soda.. .. .. + | Aceticacid ., ; + 
Diphosphate of soda.. .. +24 +3 | Acetate of potash .. 0 .. +3 +1 
Sulphide of sodium, dilute +2 | Acetate of soda... ..  .. +3 +? 
Hyposulphite of soda .. -+} +3 | Acetate of baryta .. .. +2 +? 
Sulphite of soda.. .. .. +> | Acetate of uranium... .. +faint 
Sulphate of soda -4 and | Acetate of zinc... .. .. +4 
then .. .. «es «oe of +4 +3 | Acetate of lead... .. .. +! 
Chloride of sodium ..  .. +4 Acetate of copper .. .. +! 
Nitrate af soda .. .. .. ~% +2 |Tartaricacid .. .. 1. +> +) 
Phosphate of soda and am- Monoiartrate of potash .. +% +2 
monia se ee oe oe f -*3 | Bitartrate of potash .. ~-°* 
Baryta water .. .. «. +? | Bitartrate of soda . .. 3 +§ 
Carbonate of baryta.. .. +2 +14 | Tartrate of potashand soda 3 +3 
Chioride of barium .. .. +2 Tartrate of potash and anti- 
Nitrate of baryta .. .. +3 +2 mony oo 20 66 ce 
Strontia water .. .. .. o® | Citricacll .. .. .« .. +4 
Chloride of strontium .. +2 Succinic acid .. .. .. -4 
Nitrate of strontia “. Galileo acid .. ce cc os 8 
Sulphate of magnesia... +5 +! | Pyrogailicacid .. .. .. +} 
Chioride of magnesium, Carbazoticacid .. .. .. +4 
strong oo 00 es oe Benzoic acid co te pe 8 





Numerous interesting phenomena of motion and of colour, especially 
with solutions of salts of the earth-metals and with metallic 
iodides, were observed during the examination. 

36. On examining these numerous results, we find :—I1st. That all 
alkalies and some alkaline salts produce a positive flow only. ad. 
That some alkaline and many neutral salts produce both positive 
and negative flows. 3rd. That some neutral and many acid salts, 
and nearly all acids, both organic and inorganic, produce a negative 


flow only. The stronger influence of acids, compared to that of 
alkalies (14, note) in the production of these movements, is probably 
the reason why various salts of alkaline reaction give a negative as 
well as a positive flow, and why many neutral salts containing a 
strong acid (chlorides, for example) give a negative flow only. No 
substance of alkaline reaction has been observed to give a negative 
flow only, nor any strongly acid substance to give only a positive 
flow. An alkaline or electro-positive substance as the electrolyte, 
produces therefore by the 3rd method a positive flow, and an acid 
or electro-negative substance produces a negative flow. Numerous 
analogies may be detected in the behaviour of similar salts on 
examining the table. 

37. The movements obtained by the third method appear to be 
results of a similar mutual attraction of the mercury and the ele- 
ments of the liquid to those obtained by methods 1 and 2. The 
mercury moves towards the cathode in acids because its positive end 
has acquired, by the aid of the electric current, a stronger aflinity 
for the negative element of the liquid than its negative end has for 
the positive element, and moves towards the anode in alkalies be- 
cause its negative end has acquired a stronger attraction for the 
positive element of the liquid than its positive end has for the nega- 
tive element. I donot, however, give either this or the previous 
explanation (34) as an ascertained fact, but merely as a temporary 
hypothesis to aid further investigation. 

38. The amount of positive flow produced by the third method in 
strong aqueous hydrocyanic acid, or strongest solution of ammonia, 
is comparatively small, apparently on account of their inferior elec- 
tric conductivity ; but if the smallest amount of ammonia is added 
to the hydrocyanic acid, the positive flow obtained is very strong ; 
also, if instead of ammonia a small quantity of caustic potash, soda, 
baryta, strontia, magnesia, lime, or even alumina, is added to the 
acid, similar effects are produced: a little strontia or lime causes the 
nearest part of the mercury to dart up the watch-glass more than 
half an inch towards the positive electrode, if the battery is 
sufficiently strong. Silica had no effect. The addition of oxide of 
zinc, dioxide or protoxide of copper, to the acid reversed the direction 
of the flow, and dioxide of mercury neutralised the positive move- 
ment and diminished the conduction. The strongest positive flows 
obtained by the third method were with strong solutions of alkaline 
cyanides, and the strengest negative flows with sulphuric acid. 

39. The behaviour of liquids upon mercury in Y-tubes by the 
three methods is not essentially different from their beaviour in a 
watch-glass ; the former, indeed, may be safely predicted from the 
Jatter. Sufficient pure mercury was placed in a V-tube of liaif an inch 
bore just to fill it at the bend, then a strong solution of sulphate of 
alumina poured upon it half an inch deep in each leg; on connecting 
the platinum wires from twenty-two pairs of small Smee’s batteries 
with the solution in the two legs, the liquid at once flowed from 
the negative to the positive leg; but by lowering the negative wire 
into the mercury, it flowed from the positive to the negative leg: 
no flow of the liquid was produced by placing the positive wire in 
the mercury and the negative one in the solution of the negative 
leg. If the mercury was too deep to allow the liquid to pass, the 
solution insinuated itself down the sides of the mercury in the posi- 
tive leg (the positive wire being in the solution, and the negative one 
in the mercury); but, by using a suitable depth of mercury, the 
whole of the liquid flowed from the positive into the negative leg. 
This is the usual behaviour of an acid liquid (or of one in which the 
negative tlow of method 3 predominated) with a suitab'e quantity 
of mercury in a V-tube. With a strongly alkaline liquid the only 
difference of behaviour is, that, when the two wires are in the solutions 
of the two legs, the liquid tlows from the positive to the negative 
limb (see 16) 2.e., opposite to the direction of flow with an acid. 

40. There is a tixed relation between the direction of the electric 
current and the direction of each of the classes of movements; for 
in every case where the former is reversed, the latter also becomes 
reversed; but this effect is, of course, not observable in those cases 
of method 3, where two opposite and equal motions to the centre of 
the metallic globule exist. 

4l. 1 have examined the influence of the chemical nature of the 
metallic globule upon the movements obtained by the first method, in 
the following manner :—The globule of mercury was tirst conaected 
with the positive pole and the liquid with the negative pole for about 
ten seconds, and then the wires placed as in method 1; a temporary 
negative flow was produced for a few moments with certain liquids, 
apparently in consequence of the mercury absorbing a minute portion 
of an electro-negative constituent of the solution (?), and that sub- 
stance causing a negative flow in the succeeding operation until the 
whole of it was redissolved. The following liquids exhibited this 
phenomenon of reversion—very dilute solutions of nitric acid, nitrates 
of ammonia, potash, soda, baryta, strontia (not of magnesia appa- 
rently on account of viscosity of the mercury being produced), lime, 
zine, lead, cobalt, nickel, copper, and dioxide of mercury; also 
sulphates of ammonia and potash; hypophosphite and diphosphate 
of soda; and, strongest, the alkaline nitrates; but not dilute solu- 
tions of caustic potash, soda, baryta, or lime; carbonates or bi- 
carbonates of potash or soda; carbonate of baryta; chlorides of 
ammonium, potassium, sodium, barium, strontium, magnesium, or 
calcium; iodide or bromide of potassium; sulphites of potash or 
soda ; biborate, lyposulphite, or sulphate of soda; sulphate of lime; 
arsenic acid; cyanide of potassium; oxalate of ammonia. The bat- 
tery used was a series of seventy-two small Smee’s elements. It 
appears from these experiments that the direction of tlow obtained 
by immersing the positive wire in the electrolyte and the negative 
one in the globule is strongly influenced by the chemical compo- 
sition of the metallic globule. 

42. The chemicai nature of the globule exercises an equally 
powerful influence upon the direction of the movements obtained by 
the second method. If the mercury was first connected with the 
negative wire and the solution with the positive wire for a few 
seconds, and then the connections reversed or made as in method 2, 
| a temporary and strong positive flow of the electrolyte for a few 
moments was obtained, apparently in consequence of the mercury 
absorbing a little alkali-metal or other electro-positive constituent 
of the liquid, and that substance causing a positive flow of the solu- 
tion until the whole of it was redissolved. This positive flow did 
not occur while there was above a certain quantity of the alkali- 
metal in the mercury. ‘The reversions were obtained in the follow- 
ing liquids:—dilute and strong solutions of caustic potash ; weak 
solutions of caustic soda, baryta, and lime; carbonate of baryta; 
chlorides of potassium, sodium, barium, strontium (not of magne- 
sium, owing to viscosity of the globule), and calcium; iodide and 
bromide of potassium; sulphites of potash and soda; biborate, hypo- 
sulphite, and sulphate of soda; sulphate of lime; arsenic acid; 
cyanide of potassium ; and oxalate of ammonia; also in solutions of 
hypophosphite and diphosphate of soda; but not in very dilute nitric 
acid, nitrates of ammonia, potash, soda, baryta, strontia, magnesia, 
lime, uranium, zinc, cobalt, nickel, copper, or dioxide of mercury; 
sulphates of ammonia, potash, or alumina. It is worthy of notice 
that these two series are almost precisely the reverse of those named 
with method 1 (41); é.e., those liquids which have the property of 
reversing the flow of one method have not that property with the 
other method, except hypophosphite and diphosphate of soda. The 
explanation suggested (34) of the cause of the true movements of 
methods 1 and 2 does not appear applicable to these phenomena of 
reversion. 

43. Herschel has shown that with pure mercury in solutions of 
alkalies or of sulphate of soda (vide Gmelin’s ‘“ Handbook,” i. 490, 
492), if alittle alkali-metal be introduced in‘o the globule by con- 
necting the latter for a few moments with the negative wire (the other 
wire being in the solution) a positive tlow occurs on placing both the 
wires in the electrolyte with the mercury between them, and con- 
tinues until all the alkali-metal is redissolved ; and that similar effects 
are produced by adding small quantities of an easily oxidisable metal 
to the mercury—for example, potassium, sodium, barium, zinc, iron, 
tin, lead, or antimony, in the order given; but not by bismuth, 
copper, silver, or gold. Ihave found that zinc added to mercary 
under a solution of sulphate of potash changed the direction of tiow 
from positive and negative (obtained by method 3) to positive only ; 
cadmium did the same, but more feebly, and tin still more feebly ; 
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i bad no apparent effect, but by using treble the electric power 
japon was also pr antimony also the same; gold had no apparent 
effect even with a current from seventy-two pairs of Smee’s elements. 
No positive flow was obtained by connecting the mercury with the 
negative wire and the solution with the positive wire for a short time 
in aliquid consisting of acid and water, and then placing both the 
wires in theelectrolyte. Althoush there are many liquids (most of 
those which contain an alkali-metal) in which a temporary positive 
flow (or increase of positive flow) may be obtained by the third me- 
thod by first placing the negative wire in the mercury for a short 
time and then returning it to the electrolyte, there are but few 
(among which are diphosphate of soda and arseniate of ammonia) 
in which a jsp gn negative flow is produced by placing the 

itive wire in the mercury and then returning it to the solution. 

t has been constantly observed with the third method, that purity of 
the mercury is essential to the production of uniform results. From 
these various facts it appears that the chemical nature of the metallic 
globule strongly influences the direction of the movements ob- 
tained by method 3; also that an electro-positive globule produces 
a positive flow, and an electro-negative substance dissolved in the 
mercury produces a negative flow. 

44, In some instances of the third method—for example, with solu- 
tions of chloride of magnesium and nitrate of magnesia (35, table), 
even the degree of dilution appears to determine the direction of the 
motion. No variation in the direction of the movement obtained by 
either method was observed on varying the strength of the electric 
current, or on varying either the actual or relative distances of the 
electrodes from the metallic globule. 

45. The presence of an electro-positive metal in one portion of the 
surface of the mercury will (by generating a small electric current) 
sometimes cause rotation of the electrolyte after the battery-wires 
are removed, especially if the mercury is touched with a platinum 
wire beneath the surface of the liquid; this is seen most frequently 
with mercury into which some alkali-metal has been deposited. 

46. The general phenomena of the movements may be briefly re- 
described thus: —A. When both the wires are in the electrolyte, and 
the mercury between them, several cases occur: 1. With a strongly 
alkaline liquid, a positive flow of the solution from the positive wire 
over the mercury to the negative wire occurs; 2. With a strongly 
acid liquid, a negative flow of the solution takes place; and 3. With 
a solution of a neutral or slightly alkaline salt, especially of a salt 
composed of a strong acid and a strong base, two tlows occur—a 
negative one from the negative wire towards the centre of the 
mercury, and a positive one from the positive wire towards the 
centre of the mercury—the negative one being generally the 
strongest. If in this third case the mercury contains any impurity, 
or if a substance be caused by any means to dissolve in the mer- 
cury, the movements are notably affected: an electro-positive sub- 
stance (zinc, alkali-metal, &c.) increases the positive flow so as 
partly or completely to overpower the negative movement ; and an 
electro-negative substance increases the negative flow, in a few in- 
stances, so as to overpower the positive movement. These influences 
are also frequently detectable when liquids are used of alkaline or 
acid reaction, as in cases 1 and 2. 

B. When the negative wire is in the mercury and the positive one 
in the liquid, two cases occur: 1. With pure mercury the motion is 
positive in nearly all liquids, whether acid, alkaline, or neutral ; 
and 2. With mercury containing a small amount of an electro-nega- 
tive substance, i nparted to it by reversing the connections of the 
wires for a short time, a temporary negative flow is produced in 
certain liquids, chiefly nitrates, but not in certain other liquids. 

C. When the positive wire is in the mercury and the negative 
one in the liquid, also two cases occur: 1. With pure mercury, 
the motion is negative in all liquids—acid, alkaline, or neutral; 
and, 2. With mercury containing a small quantity of an electro- 
positive substance imparted to it by reversing the connection of the 
wires for a few moments, a temporary and strong positive flow is 
roduced in certain liquids and not in certain others—and these 
quids are almost precisely the reverze of those named under B, 2. 

The general influence of electro-positive substances dissolved in 
the globule is in all classes of cases to produce a positive flow, and 
of electro-negative substances to produce a negative motion; and 
the influence of electro-positive substances dissolved in the liquid 
is, in cases of A only, to produce a positive flow, and of electro- 
negative substances to produce a negative flow. 

47. The primary motions of the liquid and metal are, in all cases, 
wholly at their surfaces of mutual contact; whilst the movements 
observed are only secondary effects, useful in enabling us to infer 
the direction of the original motions; the masses of liquid and 
metal serve merely as conductors of the electricity, and as stores of 
material for supplying the acting surfaces. The movements obtained 
are singularly symmetrical, probably in consequence of their essen- 
tial dual or polar character. 

48. The essential nature or principle of the movements appears 
to be electro-chemical motion, i.e., detinite motion directly produced 
by electro-chemical action. 

49. To illustrate the action, I have constructed an apparatus con- 
sisting of two pairs of electrodes of platinum foil and mercury, 
suspended at opposite ends of two copper wires upon a central pivot, 
and rotating in an annular channel filled with dilute sulphuric 
acid; but the power was too feeble to produce revolution of the 
necessary movable parts; it was not more than sufficient to produce 
amanifest tendency to motion. 

In conclusion, I beg leave to suggest a trial of the sudden starts of 
the mercury by momentary currents as signals in electro-telegraphic 
apparatus, 


Ciry or Dustin Sreamsnie Company.—The city of Dublin 
Steamship Company's bill has just passed a committee of the House 
of Commons. The object of the bill was to incorporate the com- 
pany, consolidate their several Acts of 1828, 1833, and 1836, and 
lace all their capital on the same footing, namely, of limited liability. 

he company also take power under this bill to raise additional 
capital for the purchase of four large and powerful steam vessels, 
the Ulster, Leinster, Munster, and Connaught, which have already 
been constructed, and are to be employed in carrying mails and 
passengers between Holyhead and Dublin; and, it is understood, 
will commence running during the present summer. The contract 
which has been entered into with the Government for this service 
4s to continue for fourteen years; the contracting parties being, her 
Majesty’s Government on the one part, and the London and North- 
Western Railway Company, and the city of Dublin Steam Packet 

mpany, on the other. The conditions of the service are, that two 
mails daily, in each direction, are to be transmitted between London 
and Dublin respectively, the entire distance, in each case, to be ac- 
complished in the unusually short time of eleven hours as a 
maximum. 

Foretey anp CoLoniat JorrixGs.—Mr. Thomas Devine, of the 
Crown Lands Department, Canada, who some time since published 
®map of the north-west territory, which was adopted by the Hud- 
son's Bay Parliamentary Committee, has again done good service by 
issuing another map of Canada for distribution in Europe, with the 
object of encouraging emigration.—The Lisbon Arsenal has been 
Supplied with machinery for rifling cannon. It is said also that the 

ortuguese Government have decided on fortifyinz the country 
under their control, and that with this view the famous lines of 
orres Vedras are to be repaired.—The Emperor Napoleon has in- 
Spected, at St. Cloud, a flat-bottomed boat, constructed on a new 
model, for landing troops on the sea-coast.—The Moniteur de la 
bii States that the French Government being anxious to re esta- 
lish the telegraphic communication between France and Algeria, 
a has been interrupted since February last by the breaking of 
cable between Sardinia and Corsica, is now in treaty with 

essts. Glass, Elliot, and Co., of London, for laying down’a direct 
cable between F; rance and Algeria. The points selected for this pur- 

are the Bay of Sableties, betwein Capes Sicié and Sépet, in 

the neat the ay de la Salpétriére, at the northern extremity of 

a ; fortifications of Algiers. Messrs. Glass, Elliot. and Co., are to 

—_ 100,000fr. as security for the completion of their contract by 
€ Slst of August next. 


THE TRIAL TRIP OF THE GREAT EASTERN. 
(From the “* Times” of June 11th.) 


Tue fourth—and we believe we may now venture to say the last— 
trial trip of this vessel, previous to her departure for New York, took 
place during Saturday and yesterday. The trial was only of short 
duration, merely extending to a run of twelve hours out to sea and 
twelve hours back, and was undertaken more to ascertain the work- 
ing completeness of the various changes that have been made in the 
machinery, than with any view of testing the vessel's speed. The 
speed, however, was tested, and showed, as every one anticipated, 
from the very foul state of the vessel's bottom, a most considerable 
diminution in the rate attained during the trips of last year. As 
regards the machinery, however, everything went pretty well and 
easily, and in this important respect the trial was regarded by all 
the engineers and professional and scientific men on board as satis- 
factory. Some trifling adjustments, which will scarcely occupy a day 
to make, and which could only be known by actually working the 
ship, will be made in the course of to-day and Tuesday, when the 
passenger certificate of the Board of Trade will be granted, and the 
vessel at last be declared ready for sea. During the period that has 
elapsed since the works in connection with this vessel were last 
noticed in the Times, great progress has been made. Both in her 
external appearance and internal accommodation and fittings, the 
Great Eastern now presents a very different aspect compared with 
the time when she tirst steamed up to her moorings in Southampton 
water, in November last. The huge, black, coffin-like hull has now 
its sombre massiveness relieved by a broad streak of white, which, 
making an easy curve from stem to stern, gives lightness to her 
appearance, and shows off her beautiful lines to perfection. The 
row of black chimneys, which also disfigured her, have been painted 
cream colour, and these changes, with others as to the colour of her 
yards, make her look light and yacht-like, and more after the style 
of our swift sea-going packets than at first it seemed possible to 
produce in a vessel of such colossal proportions. In more substantial 
improvements the change is even greater and more marked. The 
unsightly deck, which formerly leaked at every seam, and 
which, both in regard to fitting and material, was worse 
than is seen even in small coasters, has been made tolerably good. 
It is not in the power of shipwright ever to make this a really good 
deck, but it has certainly been infinitely improved. It is now at 
least perfectly water-tight, well caulked, reduced to a fair level, and 
when scraped and varnished will pass muster well enough. The 
wheel-house, which so spoilt the look of the stern of the vessel, has 
been removed, and the steering gear entirely reconstructed on a 
new —— Four wheels are now fitted, so that thirty-two men 
can employed, in case of necessity, in very stormy weather. 
Eight men, however, have as yet been found ample to steer with 
the greatest ease. A tiller has also been fitted on the lower deck ; 
four very fine additional lifeboats have been added to those already 
carried, and all the boats forward of the paddle-boxes have, in com- 
pliance with the wish of the Board of Trade officers, been hung 
inboard, so as to be out of danger in case of heavy seas striking 
the bows. The india-rubber packing has been removed from 
between the lowest flanges of the iron masts, and replaced with 
wedges of hornbeam, and iron gratings have been fixed over the 
skylights of the saloons. With regard to the engines, the boilers 
have been made self-feeding by the use of Giffard’s injector, though 
the paddle boilers can also be fed from the donkey engines, and, in 
addition, the new feed-pumps attached to the screw engines furnish 
enough water to supply all the boilers in the ship. The piston-rods 
of the paddle engines have been strengthened by lenythening the 
stuffing-boxes, and the dangerous vibration in the air pump rods 
relieved by easing the stiffness of the buckets. It was also in- 
tended to strengthen them still further with a sliding truss, but 
this has not been done, and thus, either at starting or stopping the 
paddle engines, both rods still vibrate at times with a rapidity that 
is dangerous. Galleries of communication have been cut through 
the iron bulkheads and fitted with water-tight doors; the coal 
bunkers have been better ventilated, and fitted with tubes for testing 
the temperature of the fuel at all times. Additional tire-pumps have 
been placed on deck, and the wooden casings of the funnels enlarged 
to give a better draught of air, keep the saloons cool, and the wood free 
from any danger of ignition. A screw tunnel along the screw shaft 
has also been made of iron, rivetted like one piece to the iron bulk- 
heads and deck beams of the ship, and this with longitudinal bands 
of wrought-iron, and extra girders of immense strength and thick- 
ness under the cargo deck, has made the whole hull of the vessel as 
strong as it can ever be made with iron. As regards the fittings of 
the saloons below, still greater improvements have been made. The 
dreary expanse of whitewashed ironwork, which instead of making 
a feature of the construction, made it a disfigurement, has dis- 
appeared, and the dining saloons have been painted to resemble 
bird’s-eye maple, and the arched crossribs of the ceiling marked 
with lines of blue and gold. In fact, all the improvements which 
were suggested by the Board of Trade, or which the experience of 
the trial trips made last year showed to be wanting, have been care- 
fully effected, and whatever shortcomings now remain are only mere 
defects of construction, and ones which are never likely to be re- 
moved. These defects, however, it must be understood, relate only 
to the size and want of light of some of the lower deck cabins, and 
to the whole ship for its size being under-powered in her steam 
machinery. In all that concerns the comfort or safety of passengers 
everything that could be done has been done, and the Great Eastern 
ought to be now as good and well-found a passenger - as ever 
quitted the United Kingdom. To those acquainted with her con- 
dition last year, it will be a matter of surprise that so much has 
been accomplished in so short a time, and this successful result is 
mainly due to the untiring exertions of Mr. Bold, and, since his ap- 
pointment, to Captain Vine Hall. To the reputation and exertions of 
the latter gentleman is it owing that the Great Eastern is now better 
ofticered and better manned than almost any other passenger steam- 
ship atloat. It was expected that the Great Ship would have slipped 
her moorings and stood out to sea early on Saturday morning, but 
a variety of trivial circumstances which always occur on such 
occasions delayed her departure till nearly one o'clock in the 
day. The condition or trim of the ship was not considered 
favourable to her speed, inasmuch as she was 5 ft. lower by the 
stern than the bows, and her best trim for sailing is on a 
level keel. Her draught of water was 21 ft. 2 in. forward, and 
26 ft. 1 in. aft—a greater depth by nearly 2 ft. than she has ever yet 
been to sea with. The immersion of the wheels was 20 in. more 
than hitherto, and the screw was so well down that all but about 
2 in. of the topmost fan was completely under water. The orders 
were given to keep both screw and paddles going easily a-head at 
little more than half-speed till all had got into regular working 
order. Then the paddies started, when clear of the land, at about 
seven revolutions and the screw at twenty-four—a rate of speed 
which was only gradually increased during the night, when the 
former engines rose to a little over eight and the screw to twenty- 
seven. At this rate all went very easily and well, the vessel going 
at 9 or 9} knots. The injector- pipes for feeding the boilers, however, 
were soon fouad to be scarcely large evough for the duty, and the 

addle boilers accordingly had to fed from the donkey-engines. 
t was also quickly ascertained that the new wooden casings for the 
forward funnels, and which were intended to assist in getting rid of 
the hot air, did not work at all, for all the hot air was most 
effectually kept inside the casing itself, which heated to such a 
degree as to require constant vegear | in case of accidents. The 
forward pair of boilers also of the paddles were more or less trouble- 
some throughout the night, and, indeed, during the whole trip. They 
were constantly “priming,” as it is termed, which means boiling so 
fiercely as occasionally to send the water as well as steam along the 
steampipe into the cylinders — an intrusion which, though not 
dangerous, is very annoying to engineers, and one which the piston 
itself resents by thumping on the bottom of the cylinder with astound- 
ing bangs. This priming, as the pressure ef steam was not over 17 Ib., 
and the tiring was moderate, was at first diticult to account for, til 





it was ascertained (hat tue water in (his pair of boilers had been in 





them for the last two or three months, and the boilers themselves 
were very dirty from disuse—two causes quite sufficient to account 
for priming to any extent. Beyond such slight incidents as these, 
nothing of any note occurred. The night fell as ‘he Bill of Port- 
land was passed, and the lights of the Magdalena could be seen 
glimmering occasionally over the waves as she steamed down 
channel for the West Indies. Soon afier eleven o'clock the heat of 
the woodwork round the forward funnels seemed to increase greatly, 
till the smell of its scorching became quite apparent. The upper 
part of the casing which impeded the ventilation was therefore at 
once broken away, and, free egress being thus given to the hot air 
round the funnel, no further uneasiness was felt. At the suggestion 
of Captain Robertson, of the Board of Trade, this woodwork will 
be entirely removed, and replaced by an iron lattice-work, which 
will, of course, give free egress to the hot air, and run no danger of 
ignition, no matter what the heat. At one o'clock a.m on Sunday 
the Great Eastern was abreast of the Sturt Light, when the helm 
was put hard over, and the huge vessel, even at slow speed, turned 
completely round in a small circle in little over seven minutes. 
During this turn, as throughout the trial, there was a total absence 
of the uneasy wagging motion of the stem and stern which was so 
often felt last year. Its disappearance now was attributed entirely 
to the additional girders and diagonal bracings which have been 
latterly put in, and which, with the screw tunnel, render the whole 
ship as rig’d as a bolt. On Sunday, at six am. Mr. M:Lennan, 
the chief engineer, who had never for an instant quitted the en- 
gine-room from the time she started, gave orders to get up steam 
for full speed. No one anticipated any very great results from 
this, as even by looking over the side the effect of the foul bottom in 
dragging the water could be distinctly seen extending as far as a 
foot from the vessel's side. By steady tiring the amount of steam 
was gradually increased, and the revolutions of the paddles rose 
from 8 to 10}, and the screw from 27 to 89, but beyond this rate it 
seemed 5 eyed yesterday to get them. On the last run round 
from Holyhead to Southampton the screw worked easily at 43 revo- 
lutions, aud the paddles at 12, and for a short time at 12}, at which 
time the vessel ran a clear 16 knots an hour. Yesterday, however, 
partly owing, we suppose, to the increased depth of the ship (2 ft.), 
and partly to the weedy condition of the bottom, nothing approach- 
ing this result could be obtained. Neither screw nor paddle ever 
went ata greater rate than the revolutions we have mentioned, and the 
greatest speed never exceeded 12$ knots an hour. An average of 
124 knots, however, was maintained with great ease and steadiness, 
the only annoyance arising from the priming of the forward pair of 
boilers. There seemed, also, some diiheulty in getting a fall amount 
of steam, of which it was said the engines requi at least 2 Ib. 
more pressure than could be given to them, even with quick firing. 
The patent log and the ship’s log, and the run according to the 
chart, all gave the same result—namely, a distance of tifty miles 
from six a.m, till ten in the forenoon, or an average of exactly 
12} knots an hour, the last two hours being made against a two-knot 
tide. he result of the trial trip showed that the vessel was, with 
trifling alterations, really in good sea-going trim. 








TRAFFIC RETURNS. 


Week This Same Mileage. 
ending Week. 1859. 1860. 186 § 
Belfast and Ballymena .. .. .. June 9 1,171 1,086 65 66 
Birkenhead, Lancashire, & Cheshire ,, 2,722 3,214 838 33 
Bristol and Exeter .. .. «2 sc 9» - 7,063 125 118 
CUUEEEEED 40 06 0c 0s ce es pp — 13,223 108% 1083 
Cornwall os ee 6e 0s cc oe lUplUlUU 973 = 53 _ 
Cork and Bandon ‘i es we Ouse Ue 358 267 +20 20 
Cork, Blackrock, and Passage .. , 9 267 807 o 6 
NED ss” so) os «c's ee ce pp 867 825 «17 1 
Dublin and Belfast Junction .. .. ,, 10 1,289 1iss 63 63 
Dundee, Perth, and Aber. Junction ,, 10 1,105 1,040 «31 8L 
Dundalk and Enniskillen.. .. .. ,, 10 1,596 1,428 122 122 
Dublin and Drogheda... .. .. 5, 10 1,779 1,718 623 62 
Dublin & Wicklow & Dub. & Kingtn. ,, 9 1,957 2,004 40 40 
East Anglian on @ th. USO — 80367 67 
Eastern Counties and East Union., ,, 10 — 26.870 499 489 
Kdinburgh & Glasgow & 8. Dunfer, ,, 3 6,252 5,971 142 142 
Edinburgh, Perth,and Dundee .. , 3 8,199 3,213 78 78 
Glasgow and South-Western .. .. ,, 9 8,404 6 1832 1833 
Great North of Scotland... .. .. ,, 2 1,990 1,619 58 68 
Great Northern oo oe oe «oop 68 «(82,812 21,488 283 288 
Great Southern and Western... .. ,, 9% — 7,261 313 267 
Great Western .. .. «. «+ .. 5) 10 86,936 36,302 4654 4654 
Shrewsbury and Birmingham .. ,, 10 1,986 1,906 208 205 
Shrewsbury and Chester .. .. , 10 8,208 8,234 46 46 
Lancaster and Carlisle .. .. .. » —™ v~ —- = 
Lancashire and Yorkshire . .. ,, 10 %6,860 33,750 39. 
Llanelly Railway and Dockyard .. ,, 9 534 705 4 46 
London and Blackwall .. .. .. 4, 10 (1,596 1,024 5 5 
London, Brighton, and South Coast ,, 9 15,578 16,284 223g 202) 
London and North-Western .. .. ,, 10 78,520 73,517 924 910 
London and South-Western .. .. ,, 10 28,087 19,065 259% 270 
London, Tilbury and Southend .. ,, 3 = 1.623 42 42 
Manchester, Sheffield, and Lincoln, ,, 10 10,557 10,945 1734 173, 
Manchester, 8. Junc., &Altringham ,, 10 1,016 904 8 8 
Maryport and Carlisle .. . ., ,, 3 (1,191 1,038 28 23 
Midiand.. .. .. .. ss se s+ 95 10 35,414 85,001 G14 614y 
Midland Great Western .. .. .. ,, 10 4,619 4,285 177 wT 
Newcastle and Carlislo .. .. .. 4, 9 8,619 3,265 78) 78, 
North British .. .. .. oe «» ys 10 (5,041 5,519 154 154 
North-Eastern .. .. .. .. «. 4, 9 33,779 34,639 764 764 
Newport, Abergavenny & Hereford ,, 2 1,455 «1,382 6050 
North Staffordshire Rail. and Canal ,, 3 7,938 7,614 233 233 
Oxford, Worcester, and Wolver. ., ,, 10 5,879 4,711 102 94 
St. Helen's C. and Railway .. .. ,, 10 2,224 2,265 82 32 
Shrewsbury and Hereford .. .. 5, 9@ 1,742 «51 61 
Scottish Central... .. .. .. «. »» 10 $0382 2,922 50 50 
Scot. North-Eastern (lateAberdeen) ,, 2 3,410 3,500 115 116 
i as a ce cs te a On — 8,152 72} 57% 
South Eastern .. .. 2. oe ee 5, 9 21,289 20,448 806 302 
South York and River Dun. .. ..  ,, 10 _ 2,631 118 108 
South Wales.. .. .. .. ee ee 5, 2 7,055 6,609 1719 171g 
Taff Vale 4. oe oo of © cf g 8 6,823 4,731 5&3 53 
Uleter .. oo oo os oo of of » WW 1,70 1,600 3 36 
Vale of Neath .. .. of of o » 10 = 1,992 25} 254 
Waterford and Kilkenny... .. .. 45, 9 337 344s BL $1 
Waterford and Limerick .. .. .. 4, 9 1,261 1,036 77 77 
West Hartlepool H. and Railway... ,, 8 4,214 38,354 389 3 
Whitehaven and Furness... .. .. . & _ 68 835 35 
Whitehaven Junction ~~ a + tt BF a 699 «12 12 
COLONIAL AND FOREIGN. 
Buffalo and Lake Huron .. -. May 25 925 859 161 161 
Dutch Rhenish .. .. .. -. .. June 5 3,045 2,649 109 109 
Eastern of France (late P. and 8.).. May 26 48,722 46,891 1050 1008 
Grand Trunk of Canada .. .. «..- 4, 19 11,627 8,204 970 880 
Great Luxembourg .. .. .. «. JunelQ 8,002 2,244 128 128 
Great Western of Canada.. .. .. May 26 6.613 6,778 345 345 
Northern of France .. + oe oo 99 26 43,803 43,884 602 600 
Orleans, Bordeaux and Branches... ,, 26 49,005 51,933 922 922 
Paris, Lyons and Mediterranean .. _,, 72,518 105,009 874 848 
Sambre and Meuse . .. .. .. June 8 _ 5 «68 8668 
Western and North-Western .. .. May 26 40,152 36,647 748 721 
West Flanders o6 6s .. June _ 7 7% 7% 


Smr Watrer Raveicu A Cnemist.—Raleigh’s prison-lodging in 
the Tower of London is thought to have been in the second and 
third stories of the Beauchamp Tower. Here he devoted some time 
to medical chemistry; and here he prepared his celebrated cordial, 
which was held in such high reputation in the reign of Charles II. 
that a treatise on the preparation was then written, under the 
auspices of that monarch. The original recipe is given by the 
aor but Sir Kenelm Digby and Sir Alexander Fraser introduced 
other ingredients. Raleigh appears to have kept the preparation of 
his cordial a secret during his life. The formula is simplified fu ‘the 
* London Pharmacopeia” under the name of * aromatic confec:ion ;” 
it consists of zedoary and saffron, distilled water, compound powder 


| of crabs’ claws, ciniamon, nutmegs, and cloves, smaller cardamon 


seeds, and double refined sugar, made into a con'ection.— From 
Timbs's Curiusites of Scicnce, Second Series, just publ shed. 
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GILMER’S TYPE-SETTING AND DISTRIBUTING APPARATUS. 


PATENT DATED 4TH NOVEMBER, 1859. 










Tue object of this invention, as communicated to A. V. Newton from 
abroad, is to simplify the construction, and thereby to diminish the 
cost and liability to derangement of type-setting and distributing 
apparatus, thus rendering them certain and rapid in their operation. 
The apparatus consists of three distinct parts, viz ,—First, a series of 
cases for holding each one of the several types used by the compo- 
sitor; second, a composing stick for withdrawing the — from the 
type-cases, and setting them in line; and third, a distributing stick 
for transferring the type from the line to the type-cases. 

In the accompanying engravings, Fig. 1 represents a type-case in 
perspective view; Fig. 2, the type-receiving stick; Fig. 3, the type- 
distributing stick ; Fig. 4 (in sectional elevation on the line z, x, of 
Fig. 3), the type-distributing stick; Fig. 5, the type-case, and the 
receiving and distributing sticks connected with the type-case, and 
in position to receive and distribute the type; Fig. 6, a perspective 
view of a modification in the distributing stick ; Fig. 7, a perspective 
view of a moditication in the discharging apparatus connected with 
the type-case, and applicable to the stick as represented in Fig. 6 ; 
Fig. 8, a second moditication in the distributing stick ; Fig. 9, the 
discharging mechanism connected with the type-case, and applicable 
to the second moditication, as represented in Fig. 8; Fig. 10, the 
modifications of the type stick and discharging apparatus shown at 
Figs. 6 and 7; and 
ratus shown in Figs. 8 and 9. 

The type-case, Fig. 1, consists of a rectangular box A, mounted in 
a vertical position in an exterior frime B, and suspended by pivots a, 
so that it is free to vibrate backwards and forwards in this frame. 
The case is open at the top for the reception of the type, and also at 
one side, that the type may be read. A discharge opening for the 
type is made through the front plate near the lower end, and the 
end 0 of the case forms a rest to receive the type; an opening is also 
made in the back plate of the case opposite the front opening, and 
through this opening projects a discharger c (see Fig. 5) attached to 
the rear of the frame To the front plate is attached a sliding 
spring-dog ¢, with a rounded projection or nose, which descends 
below the discharge opening, po prevents the type from falling out. 
The bottom of the frame is provided with a mouth-piece f, with 
projecting flanges that serve as guides to the composing-stick when 

rought to the mouth of the case to receive the type. e backward 
movement of the type-case in its frame causes the discharger c to 
enter the bottom of the case, and project tue lower type through the 
front opening. The type-case is thrown foward against the Tonges 
> A a spring g attached to the rear of the frame, and pressing upon 

@ back of the case. 

The composing stick, Fig. 2, consists of a metallic box, the in- 
terior breadth and height of which correspond with the length and 
breadth of the type, and is of suflicient length to receive a full line 
of type. A spring-plate C covers the top at the receiving end, and 
is provided with a short lip A to hold the front type and prevent it 
from —- or falling out, and also to assist in withdrawing the 
type from the case. A friction-slide D sustains the back of the 
t and is pushed back by each succeeding type as it is received in 

e mouth of the stick. 

The type-distribuiing stick, Fig. 3, in breadth and depth is the 
same as the composing stick; the length may be increased, if 
thought best, so as to receive two or more lines of type. The front 
is closed by a plate or frame E, which extends above the stick, and 
contains the mechanism for separating and discharging the type 
through the bottom. This mechanism consists of a discharger i, 

ivoted to one end of a rock-lever &, which turns upon a centre-pin 
in the plate E. A spring s acts upon the outer end of the lever, and 
holds the follower above the type. The bottom of the stick, 
directly in front of the plate E, is made to open by pushing back a 
slide m, and this slide is held in contact with the bottom of the type- 
case, and the opening closed, except when the types are discharged 
by a small spring n attached toa bar o, extending round to the front 
of thecase. A spring follower p presses against the rear end of the 
line of type, and moves the same forward as the types are suc- 
cessively discharged through the bottom opening in the case. 
Between the slide m and the front of the stick, and on the under side, 
tapered openings q are made (see lig. 4), into which the projections 
or — ron the top of the type-case enter, and force back the 
slide a sufficient distance to allow the types to pass. One of the 

ints r strikes the end of the rock-lever (opted the follower to 

end, and force the type through the bottom of 


vom. 
ig. 6 shows a modified arrangement of distributor, which may be 
used instead of that just descri This distributor consists of a 
box F, with an opening s' =r the bottom at the front end, and 
is provided with a oe lid H, with a projecting lip or flange ¢, 
which covers the top of the box, leaving a small opening the thick- 
ness of a type in front of the flange. The type is held by the spring 


@ stick into the 


ig. 11, the type stick and discharging appa- | 
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follower in contact with the front end of the distributor; the pressure 
of the follower against the type, and the adhesion of the types to 
each other, is sufficient to prevent them from falling out through the 
opening bottom. With this distributor a differently constructed 
discharzirg mechanism is attached to the type-case, which is re- 
presented in Fig. 7. This mechanism consists of a mouth-piece K 
for guiding the stick, with the bottom thereof inclining downwards. 
To the top of the type-case is attached a curved cap J, to which the 
discharger u is pivoted. This discharger u projects forward in an 
inclined position nearly to the front of the mouth-piece, and is held 
in that position by a spring v (see Fig. 10). On bringing the dis- 
tributor up to the mouth-piece, the discharger u strikes the project- 
ing flange ¢ on the cover, which guides it through the opening in the 
top of the cover, so that it acts upon the upper surface of the front or 
foremost type. In carrying the type-stick forward, this discharger u 
assumes a vertical position (see Fig. 10), enters the stick, and forces 
the type down through the opening in the bottom into the type-case. 
On withdrawing the stick, the tongue springs forward to its original 
inclined position. A cavity 2 is made in the rear of the cap to 
receive the front or end of the stick, so that the types when dis- 
charged are directly over the opening in the interior of the case. 


A second modification of the type-distributor and discharger is 
represented at Figs. 8and 9. The type-distributor in this fi 


ORDISH’S RAILWAY FASTENINGS. 
PATEST DATED 27TH Ocroser, 1859, 

THESE improvements, by R. M. Ordish, of 18, Great George-street, 
Westminster, consist in constructing elastic metallic keys with on 
or more surfaces roughened, serrated, or formed with Projections or 
indentations thereon, such roughenings, serrations, Projections, or 
indentations fitting into or upon corresponding roughenings, serra- 
tions, projections, or indentations formed upon the jaws or other 
parts of metallic chairs, clips, or sleepers, or formed upon suitable 
pads, blocks, or keys; the elastic keys being used either alone or in 
combination with such pads, blocks, or keys for securing the rail to 
chairs or sleepers, or for securing chairs or clips to sleepers. The 
action of the elastic metallic keys is such that by forcing the elasti, 
keys, or the pads, blocks, or keys into their required positions, the 
elasticity of the material, as formed, enables the roughenings, serra. 
tions, projections, or indentations to pass or ride over the corre- 
sponding roughenings, serrations, projections, or indentations formed 
upon the jaws or other parts of chairs, sleepers, clips. pads, block 
or keys, and by the reaction of the elastic keys the various parts Pn 
retained and secured in the required positions, 


~ 
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Fig. 1 is an elevation of a railway chair a, with a piece of rail } 
secured therein by means of au elastic metallic key c. Fig. 2 isa 
plan of the same, with corresponding letters of reference. Fig. 3 is a 
side view of the key c. The rail is secured in the chair by driving or 
forcing the key c between the rail and a jaw of the chair ; the inside of 
this jaw of the chair being cast or provided with projections and 
indentations thereon as shown. The key c is also cast or provided 





tion resembles the type-stick, with the exception of the spring mouth- 
piece. The follower L in this stick is moved by the hand, and the 
discharging mechanism is connected with the case. As in the former 
modification, the case is provided with a mouth-piece M to direct 
the distributor. The discharging apparatus consists of a spring 
tongue al, having a backward and vertical movement, and the end 
of the tongue has a rectangular notch 1 to cover the front and top 
of the type. As the distributing stick enters the mouth- piece, this 
tongue presses on the front type, which rests on the bottom of the 
stick and is raised by the forward movement of the distributor, 
When the distributor is brought up so that the bottom plate ci 
strikes the front plate d! of the case, which is raised above the 
mouth-piece to be at the same level as the inside of the bottom of 
the stick, the front type is projected forward by the movement of the 
slide L, which throws it against the back plate of the case over its 
interior opening and beyond the edge of the bottom of the dis- 
tributing stick when in that position, the downward movement of 
the spring tongue discharges the type into the case. On withdraw- 
ing the stick the tongue is thrown out by a spring fi, into the 
proper position for discharging the next type. 

In the application of this invention to practical use a type-case is 
required for each letter of the alphabet, and for different styles or 
descriptions of letters as well as for the stops and blanks. These 
cases may be arranged in any position accessible by a short and easy 
movement of the hand and arm. In setting or composing type by 
this apparatus, the front end of the composing stick is entered between 
the guides of the type-case, as shown at Fig. 5, and striking the 
spring dog e, raises it, and frees the front type. ‘The pressure of the 
stick against the foot of the holder causes it to recede and the fol- 
lower to pass into the case, forcing the lower type forward into the 
mouth of the stick, raising the spring plate and passing beyond the 
inner edge of the lip. The stick on being withdrawn carries with it 
the type which is held by the pressure of the spring plate, and pre- 
vented from turning or falling out by the lip overlapping the outer 
edge. The case when released from the pressure of the stick returns 
to its first position, the type lying next above that which has just 
been discharged now slides down and occupies the place of the one 
removed, and at the same time the dog springs back and prevents it 
from falling out. The stick is then presented in like manner suc- 
cessively to each case containing the letters required to make up a 
line of words, and as each line is complete the same is transferred 
from the stick to the column, and the stick is again tilled as before. 
In distributing the type it is taken from the column and placed in 
the distributing stick, one or more lines at a time, depending on the 
length of the stick, and then successively distributed direct to the 
cases to which the types belong, by the stick being placed success- 
ively over the top or entered into the expanding mouth of each case, 
as shown at Fig. 5; and as the prongs on the top enter the tapered 
openings, 9, g, in the bottom of the distributor, or the tongue on the 
case strikes the front type, the same is projected into the case, in the 
manner previously descri 


From the above explanation it will be understood that the inven- 
tion permits of the withdrawal of the type from the type-cases, and 
setting them in line in the composing stick by the direct application 
of the composing stick to the type-case, and also of the distribution 
of the type to the type-cases by the direct application of the distri- 
buting stick to such cases, thereby greatly simplifying the operation 
of composing and distributing type. 





with corresponding projections and indentations as shown. When 
the key is being forced into the desired position, the elasticity of the 
material, as formed, enables the projections on the key to pass or ride 
over the projections on the inside of the jaw of the chair. When the 
key is forced into the desired position, the projections on the key fit 
into the indentations on the inside of the jaw, and the key having 
been sprung or forced out of its normal shape or condition, there is an 
amount of elasticity exerted to secure the rail in the chair. The 
key is prevented from slipping out or becoming loose by the require- 
ment that the key would have to be further sprung or forced out of 
its normal shape or condition, and at the same time to move longi- 
tudinally, which simultaneous motions in the key cannot be caused 
by passing trains, but the key can be taken out when desired b 
striking the end of the key with a hammer. Figs. 4, 5, 6, 7, 8, 9, 
show respectively elevations, plans, and side views of chairs, ri 
and elastic keys, with projections and indentations cast or formed 
thereon ; the forms of the keys being varied as shown, but the 
action and effect being the same as last described. 








Sourn Kenstncton Museum.—During the week ending 9th June, 
1860, the visitors have been as follows:—On Monday, Tuesday, and 
Saturday, free days, 4,375; on Monday, and Tuesday, free evenings, 
3,626. On the three students’ days (admission to the public, 64.), 
1,904; one students’ evening, Wednesday, 287; total, 10,192. From 
the opening of the museum, 1,486,542. 


Tue PeNinsuLaAR AND OrteNTAL Company.—The Peninsular 
and Oriental Steam Navigation Company’s steamers now burn not 
less than 300,000 tons of cval annually, against 200,000 tons two 
years ago, and the average cost at all the stations is 51s. 7d. in 
1859-60, against 40s. in 1858-9; the expenditure on coals alone 1s 
therefore, augmented by 11s. 7d. on 290,0v0 tons, and by 51s. 7d. on 
100,000 tons (the increased amount of the consumption), making 0 
all £373,750 per annum. By the agency of superheated steam, D0 
less a saving than 500 tons of coal was etfected in one passage to and 
from Southampton to Alexandria. 


Recent ALCHEMY.—Within the last ten years has been printed 
in London a volume of considerable extent, entitled “AS tive 
Inquiry into the Hermetic Mystery,” 1850. This work, “ 
and valuable book,” is by a lady (anonymous), and has Rae | 
suppressed by the author. By this circumstance we are remind 
of a concealment of alchemical practices and opinions, some — 
years since, when it came to our knowledge that a man of wealth an 
position in the metropolis, an adept of alchemy, was held in terrorem 
by an unprincipled person, who extorted from him considerable sums 
of money under a threat of exposure. Nevertheless, alchemy has, in 
the present day, its prophetic advocates, who predict what may 
considered a return to its strangest belief. The nineteenth — 
has not yet passed away; and Dr. Christopher Girtanner, an emin the 
professor of Géttingen, has prophesied, in a memoir on azote, In a 
Annales de Chimie, No. 100, that it will give birth to the transma 
tion of metals! “In the nineteenth century,” says the Professor, 
“ the transmutation of metals will be ony known and prac ails 
Every chemist and every artist will make gold; kitchen ute 
will be of silver, and even gold, which will contribute one mi] 
anything else to prolong life, poisoned at present by the oxi a 
po tomy Sry and iron, which we daily sw Llow with our 
From Timbs’s Curiosities of Science, Series, just 
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PATENT SEALED JuLy 20TH, 1858. 


DRAW-SPRING, 
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Ix Tae ENGINEER of May 25th, we published an account, furnished 
by our Midland correspondent, of some experimental tests which 
have been made upon Wright’s patent buffer and draw-spring for 
railway carriages and wagons; we now supply an engraving and 
description of the invention. 








shown clearly in Fig. 1. From the above description it will be seen 
that if the shaft G be turned so as to actuate or move the levers E 
in the direction indicated by the arrows, Fig. 1, the yokes H will be 
raised simultaneously, and the track or rails A, A, which constitute 


| the platform, will be balanced on the axes e, &, the weight on the 
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variation in length of said levers. This will be clearly understood 
by referring to Fig. 1, in which it will be seen that each rod F is 
provided with nuts x, which admit of their adjustment. 

By this invention the device is applied in a very direct manner to 
the platform, and the weight on the platform, and the shaking or 


A, A, are buffer-rods ; B, B, are buffer-bars, which receive the shock | beam being made to counterpoise the platform and weight thereon | movement thereof is not permitted to injure or wear the knife-edge 


and communicate its force to the shackles, the action of which bars 
(each working on one centre) when going round curves, will be in 
prs to the curve, and therefore as efficient as if on a straight 
ine; C, C, are draw hooks, with collars to which the shackles are 
also attached on the opposite sides to the buffer-bars ; D, D, are 
shackles working on bolts into the buffer-bars, draw hooks, and socket 
pieces ; E, E, are socket-pieces, bolted to shackles, through which pass 
the guide bars to carry the spiral springs; F, F, are guide bars, on 
which, in the centre of each, are blocks to prevent the spiral sprin 
being forced out of its proper uniform action; G, G, are spira 
springs, the operation of which is to keep the shackles from being 
driven into a right line. 

The tests before referred to were made by permission of Messrs. 
Thorneycroft and Co., at their Shrubbery Iron Works, Wolverhamp- 
ton, under the superintendence of Mr. Lacey, the engineer of the 
works, and in presence of several practical men of long experience, 
who were much pleased with the action of the spring. It will be 
observed, that the pressure does not act directly on the spiral spring, 
but upon an arrangement of shackles, the weight of the shock or con- 
cussion being supported by the shackles depending from the wagon 
framing: the only operation of the spiral spring y Bete to keep the 
shackles from being drawn into a direct line. 

The following statement shows the weight it was found to support 
when compressed :— 

2 3 4 5 6 8 8 8} Inches. 

1 22} 3 3$4 6 8 Tons; | 
and the pressure of the hydraulic ram was continued until it reached 
nearly 15 tons, which being removed, it returned at once to its first | 
position, without showing any compression in the spiral, or strain 
upon any part of the ironwork. 

The advantages of this spring, as stated by our correspondent, are, | 
Ist, that the buffer and draw-spring are both combined in one; 2nd, | 
that it possesses greater power of resistance before being driven right | 
home; 3rd, that it is light, and consequently brings but little dead | 
weight on the carriages ; 4th, that it requires fully one-third less 
than the usual weight of ironwork in fixing it; 5th, that it will be | 
attended by small cost for replacement or repair ; an ordinary wheel- 

r or labourer can replace a spring in half-an-hour. } 

he comparative weights of the ordinary laminated buffer and | 
draw-spring and Wright’s patent are as follows :— | 
LAMINATED BUFFER AND Wrigar'’s Parent. | 














Draw-Sprine. ewt. qr. Ib. 
ewt. qr. Ib. Ironwork 3 3 20 

Ironwork 6 3 16 2 Buffers & 
2Bufers 4 O 6 Shackles 1 1 1 
9 3 2 Ss 2 6 


The spring has been tried already on the Manchester, Sheffield, and 
Lincolnshire Railway for some time, and Mr. Sacre, the engineer of 
that line, reports ‘‘ that the patent buffer and draw-spring with the 
spiral, is working in a perfectly satisfactory manner.” It is also 
oe trial on the Lancashire and Yorkshire Railway, where, 
in ar as it has been used, it is satisfactory. Several other lines in 

gland and on the continent have been furnished with trial sets. 
Johar ne is introduced to the Railway Engineering interests by 
ua Moss and Gamble Brothers, Franklin Works, Sheffield. 








SAMPSON AND WHEELER’S RAILROAD WEIGH- 
LOCKS. 


PATENT DATED 22ND OcrosBer, 1859. 


= improvements are the invention of E. Sampson and D. 8S. 
said er, of Troy, U.S. A, A, represents two rails of a railroad, | 
the — being a section of the road which forms the platform of 
ele es. These rails A, A, are attached to sleepers B. At each 
on a sleeper two uprights a, a, are attached. The uprights 
D > of acast metal, and they are secured to proper sill-pieces 
me aD tage are placed below the rails A, A, a sill-piece being at 
ne *h e of the track or platform. To the upper ends of each pair of 
dit Seal 4, a, a horizontal plate 6 is attached. These plates have 
oa openings c made in them, one in each, and on each plate d | 
~ rE. two bearings d, d, which receive the axis e of a pendent | 
and ia th The levers E are allowed to work freely on their axes é, 
in the upper part of each lever E a screw-rod F is fitted. These 
fone Some distance from the axes e of the levers, and to their 
a sockets fare attached, into which the ends of the rods g | 
Bat — by the pins gi; the rods g connecting the several levers | 
sr side of the track or platform. The rods g, g, at oneend of | 
which th or platform, are attached to arms h, A, of a shaft G, to | 
vay Th graduated beam is attached as usual, or in any proper | 
+ The Sockets f are titted to the lower end of the levers E, in | 
men uence of projections i on said sockets fitting in recesses in the | 
la —— of forks j in the lower parts of the levers EF, (see Fig. 1). | 
axes to ‘i parts of the levers E, and at the opposite sides of their | 
he rods F, horizontal rods & are placed having each a knife- 
on each kn 1 (see Fig. 1). There is one rod kin each lever E, and | 
counected fe-edge bearin, 2 a yoke H is placed, said yokes being | 
at eac end by links m to the ends of the sleepers B, as | 


| proceeds are expended, and the road is not half done. Another issue 
| is sold at agreat discount, and yet another, if possible. 
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through the medium of the shaft G, arms A, 4, connecting-rods q, and 
levers E. The rods F, to which the connecting-rods g are directly 
attached, may be adjusted, or raised and lowered, so that each lever 
E may be made of equal length, that is to say, have the same leverage, 
and thereby avoid the difficulty that might ensue attending any 
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bearings b of the axes / of the yokes H, for the links m will not trans- 
mit the shaking or vibratory movement of the platform to the yokes, 
The long, cumbersome, and weighty levers hitherto used are also 
dispensed with, the device is rendered more durable, and may be 
readily kept in correct weighing order. 








American RatLroaps. — American railway companies have | 
never been troubled with too much money. They have usually | 
commenced with a great desire for economy, selecting a “cheap” 


engineer, and getting a low estimate of the probable cost. A portion 
| of the amount is subscribed for in stock, and the next thing is to | 


run in debt. ‘ First mortgage bonds” are issued and sold. The 
As the road 
approaches completion, the desperate directors raise money by the 
most desperate expedients, such as would bankrupt any merchant in 
the country in his private business. Sometimes the road has vitality 
enough to work itself out of its troubles; but, in other cases, un- 
fortunately too numerous, it passes into the hands of the bond- 
holders, and all it can earn goes to remunerate trustees, and pay 
legal expenses, commissions, &c. The financial mistakes of our 
railways have been, endeavouring to do too much wita too little 
money, and crippling themselves with a load of debt that no project 
could stand under. ‘This has led, as a matter of course, to the 
second evil—imperfect construction. The projectors of a new railway 
have thus reasoned with themselves:—* The average cost of our 
railways has been between forty and fifty thousand dollars per mile, 
and this one, no doubt, will reach those figures before we get 
through. Put it will never do to talk so, or we could not get the 
money to build it. Mr. Transit, our engineer, says it can be opened 
for twenty thousand dollars per mile, and we will earn money 
enough to finish it by and by.” So they go on, and to get the road | 
open for the small sum attainable, everything has to be “ scrimped” 
and pared down to the lowest scale. The cuttings are taken out just 
wide enough for the cars to pass through, and the ends of the ties 
overhang the edges of the embankments. Temporary trestle- work 
of wood is substituted for stone bridges and culverts. Some reckless 
fellow tosses down the iron as fast as a horse can trot, and the road 
is opened.‘ The Future of American Railways,” in the Atlantic 
Monthly. 





| magistrate for a passport. 


| same scantling as the ship is specitied to be construc 


Tur Navy.—In the House of Commons, on Friday evening, Lord 
Clarence Paget said, in reference to a statement that upwards of 500 


| shipwrights, who had suddenly been discharged from Portsmouth 


Dockyard, had gone to Cherbourg, and were row in the employment 
of the French Government, that the Consul at Cherbourg had written 
to say that there was no truth that any English shipwrights were in 
the French dockyards, it being contrary to regulation to employ 
foreign workmen in French dockyards. The only individual who 
was known to have gone to Cherbourg was a man who had asked a 
It was not the case that a large number 
of men had been ene from the dockyard, though some men 
who had been engaged only for the winter were being gradually dis- 
missed, and there were still 17,550 workmen employed in the 
Government yards. There was no deficiency of timber in the yards. 
The Army and Navy Gazette says:—‘ Recent experiments at the 
Nore have settled, once and for ever, that our present form of iron- 
cased ships, with upright sides, are not proof against the power of 
the Whitworth and Armstrong guns. A shipbuilder of Liverpool, 
Mr. Josiah Jones, jun., has recently patented an invention which he 
calls an angulated armour-cased sided ship which consists in the 
sides of the ship being placed at a considerable angle to the plane of 
the water, a similar angle being made under the line of flotation. 
The inventor is contident that shot striking at these angles must 
glance and not penetrate. He has constructed a large butt of the 
, and havin; 
applied to the Lords of the Admiralty to have his invention test 
their lordships have promptly granted his request. We understand 
that the experiments will take place shortly at Portsmouth.”—It 
appears that in the year 18°9 there were 249,527 tons of coal pur- 
chased by the Government for the use of the navy, without reckon- 
ing casual purchases made by captains of ships where there are no 
naval depots of coal; 188,507 tons were Welsh coal, and 61,2 tons 
north country coal. There is commonly three times as much Welsh 
coal taken for the navy as north country coal. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents. 





A TELEGRAPH TO AMERICA, 


Str,—As was to be expected, efforts for the accomplishment of this 
most desirable object are again being evinced. And you will perhaps 
allow me to make a few remarks on the principal points involved. 

1. Regarding the line from Valentia to St. John’s. 

The Atlantic Telegraph Company is stillexbibiting some symptoms 
of life. Considering that it has sustained great losses in the matter, 
it must be spoken of with due consideration; but truth must not be 
sacriticed. even to sympathy, however well founded, and the conduct 
of this company must be condemned as v ishing apparently to play 
the part of the dog in the manger. ‘ihe recent letters of its secre- 
tary in the Times, in so far as regards the northern route, admit of 
no other explanation. But it is now beginning to be seen that the 
southern or Valentia route was adopted in ignorance or in bold and 
unwise disregard of physical facts, and in vivlation of all sound 
scientific and mercantile principles. Its extremely long unbroken 
submarine line not only made it difficult to lay down the cable, but 
it also made its permanent working and success extremely doubtful ; 
the whole expense of the line required to be incurred before it could 
be known whether it would work or not. If a single flaw existea 
in or accident occurred to the cabie at any part of its 2,050 miles of 
length, the entire cable would be rendered useless; and its repair 
would be difticult, doubtful, and expensive in proportion to its length. 
All these disadvantages disappear in the case of the northern route, 
from its capability of being divided into three or more sections. 
Under these circumstances it seems that, even yet, there is rather 
too much deference paid to the pretensions of the Atlantic Telegraph 
Company—more than what right moral or intellectual views will 
justity. It is, tor instance, commonly said that there is plenty of 
room for both companies. But people ought not to be encouraged 
in the slightest degree to throw away their money in an extremely 
doubtful way, until at least a much more eligible but untried way 
shall have tirst been tried and found to work. When the northern 
route, with its great natural advantages, shall have been found to 
succeed in every necessary respect, it will then be time again to try 
the much more doubtful and, therefore, much more speculative 
southern route. To act differently is just another symptom of the 
laxity of mercantile morality, or of the obtuseness of the mercantile 
intellect. The Atlantic Telegraph Company, in place of impeding, 
ougit to aid the northern route with all its heart and soul, as it is 
only by the success of the latier that it will have the best chance of 
being ultimately successful stself, Anda great enterprise like this 
ought not to be tarnished by paltry jealousies or spices, 

2, The nor. tern route. 

Jam glad to see that the undoubted scientific and mercantile 
superiority pf this route—undoubied, at least, in the present state of 
inarine eled! telegraphy —is being duly recognised even by 
Government itself. By adopting @ particular line along this route 
—namely, frbm Cape W rath to Cape Reikianess, thence to Cape Fare- 
well. and thence to the American shore—the great centres of commerce 
in Britain and North America will be brought as near each other, 
or nearly so, as by the Valentia route. And not only so, but intel- 
ligence will be conveyed along the northern route much more 
quickly, in consequence of its being divided into sections. ‘This has 
been proved by experience beyond all doubt 

The northern line proposed by Colonel Shaffner is much more 
round-about than the northern line above indicated. He is, perhaps, 
bound down to this line by his agreement with the Danish Govern- 
meut in its enxiety to benetit its dependencies. But British and 
American interests ought not to be sacriticed for the sake of the in- 
significant interests of the Farve Islands, Iceland, aud Greenland. 

Ihe danger from ice is of little amount, and can be easily guarded 
against, provided the route by Cape Farewell be taken. ‘This route 
admis of the cable being so laid as to be protected from such 
danger. But Colonel Shaffner’s route, landing the cable on the 
west coast of Greenland, along and against which the ice comes 
drifting in great abundance from the Arctic Ocean, wili expose the 
cable, it-is believed, to great danger. Cape Farewell being situated 
on an island. the ice is drifted by the north-west wind—the great 
prevailing wind in tha. region into the broad fri h which separates 
the island from the mainland; and thus the drifting ice. or, at least. 
much the greater part of it, never reaches Cape Farewell. And, 
besides, the Cape and the bays in its neighbourhood, having a 
southern exposure, auy drifting ice that may reach them is driven 
by the north-west wind past these bays, and not into them, 

While the west coast of the mainland of Greenland, even in its 
southern part, has a mos! inclement climate, and is constantly be 
leaguered with the ice that comes in spring and summer from the 
Arctic Ocean, and is stranded there, cutting off, it has been stated, 
all communication with the open water outside—the interior of 
Greenland, over which Colonel Shatiner apparently proposes to carry 
his cable, has never yet been penetrated (though attempted), in 
consequence of its extremely icy and rugged nature presenting the 
greatest obstacles to such penetration. 

‘These are all very great ditticulties in the way of the route pro- 
posed by Colouel Shatfner, How far they can be overcome is a very 
doubtful question. And their operation will always be liable to be 
most injurious and obstructive to the working of a cable laid by that 
route. ‘These diticulties are all avoided by the adoption of the 
route by Cape Farewell, above mentioned, first proposed by me, and 
adopted, it is understood, by the British and Canadian Telegraph 
Company. ‘The Colonel's route seems to possess no peculiar advan 
tayes -at least, none for Britain and America—in the slightest 
degree counterbalaucing its disadvantages, so far as known. 

You are aware that I have repeatedly announced the chief facts 
and views above stated in Tu EX@ineer within the last two years, 
having done so previously in Scottish journals of standing. T then 
stated the great inferiority, in a scientific and mercantile point of 
view, in the present state of electric telegrap.y, of the southern, or 
Valentia, to the northern route. and that waile the southern line 
was being proceede! with. Some short time after some of these 
representations had been inserted in your own and other journals, 
the British and Canadian Telegraph Company was tormed, and 
ultimately Colonel Shatfner has come from America, Captain 
Sherrard Osborne’s and Colonel Shatiner's testimonies bear out the 
correctness of these facts and views, and are of course valuable; but 
if there be any special credit in first seeing and announcing impor- 
tant facts anc true views ia relation to the attainment of important 
objects, more especially when others were all apparently following 
after the wrong scent, that credit, it is most respectfully submitied, 
must remain with me. It my be mentioned, that 1 made repeated 
attempts to get these facts and views published in the Jimes, but 1 
suppose its conductors were, like everybody else at that time, 
strougly, however ignorantly, impressed with a devout belief in 
Arctic horrors prevailing over the route proposed. At any rate, 
they did not insert my communications. Other journals acted 
differently, and particularly and principally Tur Sooaes, for 
which | must certainly ever feel greatly obliged, ‘or this reason, 
that L had nothing but truth to back me, and that is often the 
weakest of all backing to begin with, though it be the strongest in 
the end, . 

Allow me here to add, that were the Atlantic Telegraph Com- 
pany, the British and Canadian Telegraph Company, and Colonel 
Sha iner’s party, all tosink their differences, and to combine together, 
as far as that is possible, in attaining a telegraph to Americ. by tue 
best northern route, the ultimate benefit to britain, to the world, 
and to themselves, would be far greater than by pur-uing an oppo- 
site course, while it would aiiord a most gratifying spectacle of 
union for a most noble object. But envy, jealousy, and opposition 
will, as usual, in all probability be triumphant, just as the comple- 
tion of the Great Eastern was tarnished and disgraced by similar 
exhibitions. : 
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8. How is a cable to be formed and laid in deep water so as to 
work? 

This seems to be a matter attended with great difficulty. The 
Red Sea lire, it is understood, is not working at present. The 
Valentia line was gradually extinguished. Others are in the same 
predicament. Does all this arise from simple defect in insulation 
to be avoided by due care? Or does it arise from the great and 
constant pressu’e of the superincumbent mass of water? Or from 
unevenness or ruggedness of the ocean bed? Or is there anything 
as yet unknown, when cables are laid at great depths, pernicious to 
their working? In any event the conclusion must be drawn that 
if deep-sea telegraphs are to spread and be of any use the cables 
must be more scientitically adjusted, with reference to the conditions 
in which they are placed, than they have yet been. Their insulation 
must be as perfect as possible. And it is further submitted that the 
adoption of the following additional conditions would prevent any 
bad eflects arising from great depth of water, or from unevenness of 
te bottom of the ocean, namely, that the cable should be made of 
about the sam * specific gravity with salt water, bu’ sl ghtly heavier ; 
that it should be well defended externally at each er.d; starting 
from the sand. it should be laid along the bottom of the sea till it 
attained a depth of 40 or 50 fathoms, where the effects of surface 
motion would not be expcrienced; and that the external defence, so 
far as of a metallic or heavy nature, should there cease. When the 
sea in the line of route would be some 300 fathoms deep, an anchor, 
a cable, and a buoy would be fixed. The buoy would be formed of 
iron plates like a boiler, and would be of due buoyancy, and would 
be so anchored as to float within 40 or 50 fathoms of the surface. 
The telegraphic cable would be suspended over the buoy. Other 
anchors, cables, and buoys wo-ld be used, if necessary, at such dis- 
tances as might be fixed upon. Each section of the northern route 
to America would not, it is thought, require more than two sets of 
anchors, cables and buoys. The following is a rough sketch of what 
is meant. 
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The difficulty, it is supposed. would be to get a telegraphic cable of 
the requisite lightness constructed. I do not know what kind of a 
conductor aluminium is, but, if it be a good one, it would, from its 
great lightness, answer the purpose well, if otherwise unobjection- 
able. I observed, from a statement in your columns, that its price 
was being greatly reduced. ‘The consequences of a cable so laid 
would be very little pressure of water upon it; the bottom of the 
sea might be of any depth or shape whatever, and defects in insu- 
lation would not be nearly so fatal—the pressure of water being so 
slight. flow far these views can be realised it is for those prac- 
ticilly versant in the construction of telegraphic cables in the tirst 
place to say, and they are, therefore, submitted to their consideration 
with due deference, 

4. The duty of Government. 

there can be no doubt that it is the duty of Government to aid, 
and even, if necessary, to carry out such an enterprise as the first 
telegraph to America—the best route in a practical point of view 
being selected. Private enterprise is, no doubt, a most excellent 
thing; but there is a tendency to ascribe greater scope, merit, and 
effect to it than it deserves, and there is no principle so good that 
may not be overdone. The Post-oflice shows that Government can 
conduct large institutions just as well as private individuals or 
And a telegraph to America would be an undertaking 
aud an instrumentality pre-eminently national. Millions on millions 
are expended for naval and military purposes. Being reckoned to 
be necessary it is not grudged. And the British nation would, | am 
sure, not grudge even a million to realise a working Atlantic tele- 
graph. It would be a monument of human intelligence well worthy 
of the nine eenth century, and of the advanced state of the civilisation 
of the nation which constructed it. Lhe Urst line being formed and 
working, private enterprise might be left alone to construct as many 
more as might be deemed necessary. mm. &. 

Edinburgh, June 8th, 1860. 
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MANCEUVRING GUNBOATS, 


Sir,—Now that the public attention is directed towards gunboats 
and their construction, may I beg space in your columns for a few 
observations on that subject ? 

It must be admitted by all that inasmuch as gunboats are chiefly 
intended to protect or attack river and harbour fortitications, one ot 
their essential qualitications should be rapid and easy movement in 
steering, for the purpose of avoiding the shoals and following the 
sometimes sinuous course of the stream. Now, with the ordinary 
rudder this control is not readily obtained. ‘The eraft drawing but 
little water the rudder has less power relatively than with deeper 
craft, while any increase in its width increases most materially the 
danger of injury from all causes. If 1 am nov mistaken some of the 
gunboats grounded, and exposed their crews to considerable danger 
and loss in the late atlair in the Chinese waters. Every increased 
tacility for steering this class of vessels must therefore be a matter 
of no small importance. 

The plan | beg leave, through your kindness, to lay before the 
public and the Admiralty is this: In the forepart of the vessel, just 
where it attains its greatest width, let a slit be cut on each side in a 
vertical direction, commencing about six inches below the water-line, 
and continued downwards about two-thirds of the vessel's depth ; this 
slit, about three inches wide, must be made water-tight by a casing 
carried about three feet into the vessel's side, In this gasing is con- 
tained a fin, the arm of which passes through a stutling-box fixed in 
the end of casing. On the middle of the arm which connects both 
tins is a rack extending suilicient length for the tin to be projected 
some eighteen inches. This rack is worked from the deck by an 
ordinary steering wheel and pinion, ‘The tins and arms being ex- 
ac.ly the length of the vessel's width, there is no alteration in the 
vessel's lines, or interruption to its passage through the water under 
ordinary conditions; but in the event of a sharp bend in the river 
being reached, the tm on the convex side of the curve is projected, 
and instead of the whole length of the vessel describing part of the 
circumference of a large circle, as is the case when moved by the 
rudder alone, the projected un itself becomes a movable centre, and 
both head and stern describe po: tions of much smaller circles round 
it. Itis then evident that the command over the movement of the 
vessel is greatly increase by this means; and further, in the event 
of damage to the rudder by shot or otherwise, the vessel so provided 
does not become a useless incumbrance to the expedition. 

1 surmise a vessel thus fitted could be made to turn completely 
round within the circumference of a circle whose diameter should be 
less than four times its length, instead of requiring some ten or 
twelve time-, as now, and with every increise in the size of the tin 
projected, this propor ion would be reduced. It might be desirable 
to give a slight inclination from the vertical to the fin, so as to 
couneract the tendency to “list over,” caused by the rapid move- 
ment in a small circle 

It is a question, too, of some importance as to how far it might be 
desirable that all vessels of war, where rapid evolutions are required, 
should be tius t.ted. It is certain that in any contest resembling 
those of the Nile or Trafalgar facility of movement would be an 
immense advantage. ‘The steam-ram now constructing, if titted with 
fins, could run down not only a single vessel but a whole fleet one 
after the other, as she could display the activity of a sword-tsh, 
part of whose steering apparatus aiter all she would have but poorly 
imitated. A. Stewart Harrison. 





RAILWAY CARRIAGES, 
Str,—Allow me, through your columns, to make one or two obser- 
vations relative to raily ay carriage butiers, and to draw the atten- 
tion of railway authorities, and of the public in general, to the same. 
I observe that, apparently, no attention is paid to having the 








centres of all buffers on all descriptions of carriages at the same 
height from the top of the metals on which the carriages run, In 
nine cases out of ten the centres of the buffers are more than an inch 
above or below those of the next carriage. I have repeatedly seen 
them differ upwards of two inches, and it was only last Wednesda 
that (judging from a distance, for I could not reach to measure) 
saw one carriage with its buffers fully three inches above those of 
its neighbour; but I must in justice say that this latter is an excep- 
tion to the general rule. Now, does it not appear that this irregu- 
larity conduces greatly to the “ doubling up” of trains in a collision ? 
In my opinion it does If a carriage has buffers so much higher 
than those of its neighbours, the pressure of the lower butters (when 
brought suddenly to bear upon it) must. as a matter of course, raige 
it up, and so on throughout the train. If the centres of the buffers 
were to bear upon each other perfectly and truly, I feel contident we 
should hear of fewer accidents through “doubling up,” (or Carriages 
being pressed by their neighbours up and over each other), after g 
collision. 

Again. in the buffers of the same carriage there is often a difference 
of an inch or more in thickness, This, I consider, causes more strain 
upon that spring to which the thickest buffer is attached. 

Again, I have repeatedly observed that on one side cf the carrig 
the buffer meets fair, while the companion buffer on the opposite side 
is some inches out of centre, 

Surely all these irregularities cannot be beneficial to the safety of 
the public. Ought not the railway department of the Board of Trade 
to take the matter in hand, and compel the railway companies to 
adopt a uniform standard for such an important part of the rolling 
stock? Qne can only suppose that such interference on the part of 
the Board of Trade has been omitted for want of due and roper 
representation of the same to them, and which representation Pell 
leave to my betters and to those more conversant with such matters, 

I believe that, could any one know when and where a collision wag 
about to take place, and wait to see it—if any of the carriages were 
to ride over each other, those with the highest buffers would be seen 
to leave the metals first. 

I must now apologise for writing at such length; and in conclu. 
sion permit me to add that I have made most of these observations 
on railways starting from London-bridge, on one of which I have 
been an ANNUAL TICKET HOLDER FOR NEARLY FOUR YEARS, 

Greenhithe, Kent, June 8, 1860. 


STOPPING TRAINS. 


Str,—At the inquest held on the body of William Taylor, who was 
killed by the recent railway accident at Roby, Mr. Ramsbottom is 
reported to have said that on a wet day a train might be brought 
to a stand within 300 yards or 400 yards from a station, and ona 
fine day within about 250 yards. Now this differs very much with 
the opinion and practical knowledge of all the drivers that I have 
consulted respecting this evidence—and I have consulted a good 
many, some of twenty years’ experience. Being a driver myself, of 
something like 300,000 miles, I think that I may assume some 
knowledge of the stopping of a train, and I must say that I consider 
it impossible with the ordinary appliances at present in use. It also 
presents a strange contrast with the report of the accident at King’s 
Cross station, where, in sj eaking of the stop presenting an impene- 
trable barrier, it goes on to say, “* In this case, however, it was not so, 
for, in spite of the efforts of the engine-driver and the head guard, 
the speed was not sensibly diminished.” 

Now, sir, I consider such statements as Mr. Ramsbottom’s very 
injurious to the character of engine-drivers, as they are likely 
to mislead the public. If, therefore, you will give this insertion in 
your paper, it will probably elicit some information from some of 
your corresponding engineers, either confirming or contradicting the 
evidence of Mr. Ramsbottom. An Eneaine Driver. 

June 7th, 1860. —- 





MOMENTUM. 


S1r,—The experiment on the collision of inelastic bodies, alluded to 
by your correspondent, Mr. Baldwin, in your number for May 25th, 
is one that, from its peculiar results, has perhaps been the cause of 
more erroneous inferences on the subject of momentum than any other, 
At first sight the mutual destruction of motion between the two bodies 
seems so clearly to prove that their momenta are equal, that but few 
have thought any examination of the phenomenon necessary. It is, 
therefore, important to show the true reason why two bodies whose 
momenta are as 1:2 should, under certain circumstances, destroy 
each other's motion, and bring each other to a state of rest. 

The two Lalls in Mr. Baldwin’s experiment, weizhing 1 Ib. and 
2 Ib. respectively, and being allowed to swing, the lighter one from 
the vertical height of 24 in , and the heavier from the height of 6 in. 
in such a manner as to meet each other at their point of lowest 
suspension, destroy each other's motion. When the smaller ball 
alone was raised, and to the height of 24 in., the two bodies moved 
together after impact to the vertical height of 2-665 in. 

The most remarkable feature of these experiments is the large 
amount of mechanical energy expended in causing a permanent 
change of situation in the molecules (with regard to each other) of 
which the balls are composed.* ‘Thus, in the latter experiment, the 
entire mechanical force acquired by the lighter ball in its descent of 
24 in. would cause the two balls to rise together after impact to the 
height of 8 in. if the change in the shape of the balls did not involve 
the expenditure of any force for its production. For the to 
momentum of the smaller ball would then be divided between the 
two, making 24 in. (+ 1 1b. + 21b.) = 8 in. E 

Now, deducting the actual motion as obtained by Mr. Baldwin, 
we have 8in. — 5°335 in. force expended without pro- 
ducing motion. In other words, two-thirds of the mechanical force 
of the smaller ball in this experiment is expended in the change 0 
the shape of the two balls. ; 

Before proceeding to examine the subject further, I wish to remark 
that Mr. Baldwin must have been struck with the unsatisfactory 
nature of this experiment. 

The loss of force with regard to the production of mot 
be greater or less according as the clay is more or less plastic. Agelt) 
notwithstanding the isochronism of the two balls ensured by 
cycloidal * cheeks,” Mr. B. must have experienced some ditticulty 
in letting them fall vy hand, so as to reach the point of lowest 
suspension at the same moment, and, when they did come into 
contact, the chances were, judging from my own experience, that it 
was not always exactly at the right point upon their surfaces. 
We are therefore all the more astonished at the extreme nicety 
the result, which is given us to the yy5 part of an inch (2-665 i) 
and was no doubt measured from the common centre of gravity 
the bodies after their change of shape by impact, as it require 
to be. 

But to resume. Assuming the change in the shape of the balls to 
be in direct proportion to the force with which they impinge — 
each other, we are enabled to make the following calculation m t 
case where the 2 Ib. ball, falling from a height of 6 in., destroys = 
motion of the 1 1b. from a height of 24 in. We have seen that in = 
other experiment two-thirds of the force of the smaller eT be 
pended in causing the change of shape. ‘he larger ba tie 
obviously expend a proportionate share of its force in this ex a 
ment in the same way. Representing the mechanical force 0 
24 X 1 _ § as the effective 
- 6x2 
force left for producing motion of the 1 Ib. ball, and —3—- = 4 as the 
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in the consideration of this question. The larger ball must be con- 
siderably more changed in shape than the smaller by impact. A 
eater share of the smaller ball’s momentum is, therefore, expended 
in effecting that change. This Mr. Baldwin will readily conceive to 
arise from the fact that a smaller portion of the entire surface of the 
one ball comes into contact than of the other, and it thus sustains a 
greater displacement of a greater number of molecules. Now, when 
we consider the large proportion of mechanical force which the 
change of shape of the balls absorbs, we are the more rvady to admit 
that this renaining 1-333 in. of motion, as shown above, is expended 
by the smaller ball in causing a greater change in the figure of the 
larger one. R. W. 
Oldham, June 13th, 1860. 


THE DEFENCE OF THE UNITED KINGDOM. 


Tne Report of the Commission on the Defences of the United 
Kingdom, though by no means short of its title or instructions, will 
probably dissipate some popular anticipations. The Commissioners 
were not instructed to consider the defence of the country, at every 
part of the coast, from all manner of attack. The simple fact which 
they mention—that, of the 900 miles of coast from the Humber to 
the Land’s End, 500 miles admit of alanding under ordinary circum- 
stances—serves to show the impossibility of fortifying these islands. 
The instructions were, to begin with an examination of the works in 

rogress at Portsmouth, including the Isle of Wight and Spithead, 

lymouth, Portland, Pembroke, Dover, and Chatham, and the 
Medway ; to treat them as part of any general scheme of defence; 
to take into account the emall amount of force, and especially of 
artillery, available for defence, and to give their first attention to 
Portsmouth. ‘These instructions are much the same as those which 
have been frequently given before, and on which have been formed 
the works existing or in progress. The single novelty, at least 
to the living generation, was the concluding instruction, to 
consider the defence of Woolwich from attack by river or 
by land, particularly as bearing on the defence of the 
metropolis. The Commissioners have met this last instruction 
as carefully as the rest, but it may be as well to say at once 
that their suggestions on this head have been abandoned for 
the present; and nothing is proposed for the defence of Woolwich 
or the metropolis. A subsequent instruction reminded the Com- 
missioners that it had been decided not to concentrate any longer 
our guns and material at Woolwich, and directed them to consider 
the defence of Weedon. It also called their attention to the defence 
of Haulbowline and Queenstown. It will be seen, then, that the 
task imposed was not of a very wide or exhaustive character. The 
existing arsenals, dockyards, and harbours are treated as the vital 
points of the country, and the report confines iiself to the improve- 
ment of their defences. Whatever opinion may be entertained as 
to the weakness of our shores, and the liability of the metropolis 
itself to a sudden attack, the estimate for what is actually proposed 
will sufficiently account for its stopping short where it does. The 
expense of the works recommended or already in progress, in- 
cluding purchase of land, is estimated at £2,800,000 for Portsmouth 
and the Isle of Wight, £3.020,000 for Plymouth, £765,000 for 
Pembroke, £630,000 for Portland, £180,000 for the Thames, 
£450,000 for the Medway and Sheerness, £1,350,(00 for Chatham, 
£700,000 for Woolwich, £335,000 for Dover, and £120,000 for Cork. 
The armament of these works they estimate at £50,000, and add 
£1,000,000 for floating defences. The total is £11,851,000 ; of which 
about a million and a-half has been already authorised, though not 
voted. It is the intention of Government to proceed promptly and 
vigorously on a great portion of the report, but to abandon the 
attempt to defend Woolwich. The estimate tor Woolwich is not so 
considerable as to atiect the financial aspect of the question at this 
moment; but is proposed to expend in all only about eight and a- 
half millions, instead of the eleven and three-quarter millions of the 
report. This includes £1,885,000 for the purchase of land, which it 
is proposed to acquire at once under the Defences Act. As only a 
small portion of the land will be wanted for the works, and the 
remainder will merely be kept clear from buildings, the latter will be 
let out, and need not be an unprofitable investment. Government 
will propose to commence the works immediately. and the Com- 
missioners have pointed out how they may be available for defence 
in three or four months, even while far short of completion. It is 
intended to raise the money by terminable annuities, so that the 
whole sum may be absorbed in twenty-five years. 

it is impossible to give here even a general sketch of the works 
proposed, and all that can be attempted is to indicate some of the 
considerations which appear to have guided the Commissioners. Our 
army must always be comparatively small; our navy always more 
or less scattered; so we cannot pretend to secure ourselves against a 
landing everywhere, or to be able everywhere to encounter wi'h over- 
powering numbers a force so landed. Aswe cannot be all fleet or all 
army, the next best thing is to secure against a sudden blow the 
means of sustaining the tleet and supplying the army. The destruc- 
tion of Portsmouth or Plymouth would crip; le our power of repairing 
the waste of war or weather, and place us at once in a fatal «disad- 
vantage. Such an event would now be more serious even than dur- 
ing the late war, in proportion as steamers are more delicate fabrics 
and more perishable than sailing vessels. But, if dockyards and 
arsenals are more necessary, if possible, now than formerly, they are 
also more easily assailed. For the destruction of Portsmouth it would 
no longer be necessary that a fleet of liners should work their way 
into the harbour, or even to an anchorage at Spithead, and there 
measure broadsides with our batteries or guard ships. With the 
means of defence at our command they would soon go to the bottom. 
But what are the means of defence are also the means of otience. If 
only one or two vessels, of no great size, could approach and maneuvre 
within 8,000 yards, or four miles and a half, of Portsmouth 
Dockyard, they would be able to throw shells into it with most 
dangerous precision, and one such shell might do the work of 
a week’s bombardment, and lay the whole arsenal in ashes, as well 
as the ships in the harbour. It is, therefore, necessary to advance 
the fortitications so as to command the approaches to a much greater 
distance. It is proposed to place works at every weak point of the 
Isle of Wight, and wherever a gun can be brought to bear on the 
Channel, either by Spithead or the Needles. On various points on 
the shore, or on shoal ground, are to be erected batteries with one, 
two, or even three tiers of guns, like those that baffled us at Cron- 
stadt, and did our fleet so much damage at the entrance of Sebastopol 
Harbour. Works consisting of forts, with lines of communication, 
are to be carried inland, in order to keep at a respectful distance any 
force that might be landed on another part of the shore. The Com- 
missioners propose the improvement and enlargement of the existing 
fortifications ; and it is satisfactory to fiid that they do not pro- 
nounce the same unqualitied condemnation of these works that we 
hear or read in some quarters. For the present it is not necessary 
to say more of the other harbours and dockyards than that they are 
treated in the same thorough mauner The Commission propose a 
guard of movable floating batteries, and they suggest means of 
stopping the channels, to be ready in case of emergency. They 
recommend that all the new works shall be supplied with the most 
improved guns, and that the guns of obsolete fashion or irregular 
calibre they have found about the country shall be disused. 

The one point to which the public attention will be immediately 
attracted is the immense cost of works which, after all, can only be 
considered as an improvement of existing defences, and still far 
short of what may be some day called for. Here is an expenditure 
of twelve millions, and the metropolis still unprotected. The Com- 
missioners themselves observe on the certainty that any considerable 
force once landed on the southern coast would make for the metro- 
polis; and, once there, would be able to exact what terms it 
ogee g Accordingly, the Commissieners propose to enclose with a 
ine of works Shooter’s-hill on the one side, and the marshes round 
East Ham and Barking on the other. All this part of the plan, 
however, is given up or postponed, yet their estimate is twelve 
millions. If this be necessary, and if it also be sufficient, it must be 
considered as so much added to the value of the estate. We pay for 











gates and fences, we pay for police; security is no small proportion 
of even our private expenditure. We must expect to pay for peace. 
There are those who think we had better fight it out at 
once with the supposed foe, and so give him a lesson which may 
save many earthworks, and some large annual items. Possibly it 
might be the less costly course of the two; but, even so, dear peace 
is better than cheap war, which is dear at any price. Our present 
expenditure is enormous and intolerable. We must escape from it 
in one way or the other. Simply to disband and disarm might 
inspire contempt, and so provoke aggression. A gratuitous war is a! 
best a dangerous speculation. These fortifications may enable a 
moderate army and navy to do the work of much larger forces, and 
may so enable us to rest from our labours and recruit our finances. 
Many an anxious patriot might sing his Nunc dimittis, if he saw all 
the vital points of our coast and our national harbours so well 
fortified that nu foreigner would dare to run the gauntlet of the 
batteries. Our old statesmen may naturally wish to see the fruits of 
their lives’ toil secured to their country. Yet it certainly is a 
singular sequel to the Commercial Treaty. We are admitting 
everything French or continental without duty; and now we are 
called on to pay £12,000,000 merely to keep out foreign produce in 
the shape of our new customers.— Times. 


SIEMENS’ TELEGRAPHIC CONDUCTORS AND 
BATTERIES. 
PATENT DATED Srp November, 1859. 


SuBMARINE and subterranean electric telegraphic conductors or line 
wires are generally insulated by gutta-percha, and suspended line 
wires are generally insulated by supports of earthenware or glass. 
India-rubber has been found to be less porous and a better insulator 
than gutta-percha, but being less plastic in its nature, it is not so 
easily applied to the wire, and, moreover, its good qualities are in- 
jured by the process of reducing it t» a plastic state. The present 
invention, by Charles William Siemens, of Great George-street, 
Westminster, is designed to enable the inventor to employ india- 
rubber for insulating all descriptions of line wire, as hereinafter 
mentioned. It is also well known that the insulation of submarine 
line wires may be destroyed or injured by the use of batteries of too 
great power. For this and other reasons it is desirable to employ 
batteries which are very constant in their action, so that the amount 
of power in use may always be known and depended upon; and it 
is also desirable to reduce the battery power to the smallest amount 
capable of working the telegraphic instruments. The present in- 
vention is intended to effect these objects likewise, 

It is a well known property of india-rubber, that when two pieces 
are cut with a clean knife or scissors, and immediately and firmly 
pressed stogether, they adhere and fourm one piece. The inventor 
takes advantage of this property in applying the india-rubber as a 
tubular casing or covering to wire, as hereinafter described. Sub- 
marine and subterranean line wire requires to be insulated along its 
whole iength, and for this purpose he covers it with strips of india- 
rubber in the following manner:—He cuts long strips from the 
Paraguay bottle india-rubber, or from blocks of other india-rubber, 
and joins several of these strios end to end by cutting them with 
clean scissors or shears, and pressing the fresh cut edges together. 
The adhesion is facilitated by a moderate heat or by warming the 
scissozs, but the application of such a temperature as would be likely 
to injure the india-rubber is avoided. The strips are applied to the 
wire by means of a machine shown in the accompanying engravings. 
Fig 1 is a side view, and Fig. 2 is an end view, both partly in 
section. A and B are two hard steel rollers, having semicircular 
grooves, and mvunted on spindles C, D, whose bearings are supported 
by the framing E. On the spindle D is a toothed wheel F, which is 
driven by a pinion G on the spindle H, or in any other convenient 
manner. The roller A may also be driven by gearing, or it may be 
driven by its contact with the roller B, or with the india-rubber 
between them. I and J are two hard steel rollers, with sharp cutting 
edges, whi_h intersect the circles of the rollers A and B a little in 
a ivance of their point of contact. The spindles of the rollers I and 
J are supported by bearings K, L, and are inclined a little, so that 
their acting parts may come in close contact with the rollers A and 
B. Their position and inclination are capable of adjustment, and 
they are kept close to the rollers A and B by screws a, a. The pas- 
sage of the india-rubber strips through the machine causes the shear- 
ing rollers I and J t» revolve, but they may be driven independently if 
preferred. M is a conical tube, or die or guide, through which passes 
the wire W, which is to be covered: this may be a plain wire, or strand 
of wires, or a wire which has already been covered with gutta- 
percha, or wax and resin, or other suitable material. ‘The aforesaid 
strips of india-rubber are wound upon reels with ribbons of silk or 
other suitable fabric,so that they may not adhere or become unequally 
stretched in unwinding. N is one of the strips of india-rubber, 
whose silk ribbon x passes round a small roller ¢c, and r turns 
between other rollers not shown in the engraving, but driven at the 
same or a slightly less speed than the rollers A and B, and by which 
it is reeled up or delivered into a basket or other receptacle, whence 
it is afterwards taken and again wound up with a fresh strip of india- 
tubber. P is the other strip of india-rubber, with its ribbon p, 
which returns round the small roller d. Q, Q. are rollers on the 
spindle H which conduct the waste strips, which are sheared off to a 
roller R, which directs them into a basket or other receptacle below 
the machine. The roller R is driven by a band from a pulley on the 
side of one of the rollers Q, and its surface is caused \o move at a 
somewhat greater velocity than that of the :ollers A and B, so that 
it may remove the waste strips immediately. 

The action of the machine is as follows :—The plain or covered 
wire W is introduced with the ends of the two strips of india-rubber 
between the rollers A, B. ‘The narrow edges of these rollers are of 
cylindrical form, rounded off a little towards the groove, but are 
brought to a sharp rectangular edge on the outside. The width of 
these edges may be about the same as the thickness of the coating of 
india-rubber which is to be applied. As the wire and the strips of 
india-rubber are drawn in by the rollers A, B, the strips are bent 
round the wire, and their edges are compressed by the edges of these 
rollers, and in this state they arrive at the shearing rollers 1 and J, 
which shear off the superfluous incia-rabber. The strips which are 
thus sheared off the edges are conducted away by the rollers Q, R, 
as hereinbefore described. ‘The two strips of india-rubber being par- 
tially compressed before they are cut, their adjacent edges are caused 
to bulge out somewhat, and they are cut while in this state; the 
consequence is, that if the strips were then released, it would be seen 
that the cuts are bevelled, and not at right angles to the plane of the 
strip. The surfaces next the wire W are thus narrower than the 
outer surfaces, so that when the strips are bent round the wire, the 
cut edges meet, and there is much less tendency for the joint to be 
torn open by the elasticity of the india-rubber than would otherwise 
be the case. When the edges of the strips have thus been sheared 
off, the wire with the two strips passes on between the rollers A, B, 
and the strips are thus more and more compressed. The india-rubber 
cannot escape on the outside, which is closed by the contact of the 
shearing rollers, but from the rounded form of the inner part of the 
edges of the rollers A, B. the india-rubber is forced inwards, and its 
cut edges are thus brought in contact, and compressed together with 
great force, thus firmly uniting them in a continuous tube or coating 
on the wire. ‘This operation may be perfurmed at ordinary tempera- 
tures, or the machine may be placed in a chamber heated to about 
75 deg. Fah., or more or less; or the strips of india-rubber may be 
heated a little by passing them through a moderately heated current 
of air just before entering the machine. 

In many cases it is desirable to apply two or more successive 
coatings of india-rubber, in which case the inventor employs two or 
more machines in succession, and prefers to place them so that the 
joints or seams of the india-rubber may come in different positions, 
as, for example, at angles of 90 deg. or 60 deg. with each other. In 
some cases it may be desirable to apply heat to the wire, in order to 
cause the adhesion of the coating to it, which may be conveniently 
done by passing the wire W through a gas flame t. In such cases 











care must be taken to keep the flame and the speed of the machine 
uniform, or to regulate one in proportion to the other, and especiail 
not to stop the machine with the wire in the flame, and then start if 
again, as by such means the covering might be so injured as to spoil 
the insulation, or to expose it to the risk of being destroyed by the 
process of laying the oe or line wire, : F 

Fig. 3 is a front view, partly in section, of a portion of a machine 
which is more particularly adapted for coating wires with a very 
thin laver of india-rubber. The upper roller A consists of a series of 
grooved rollers a, a, fixed on a shaft C alternately with sharp 
rectangular-edged discs or shearing-rollers I, I, of hard st-el. The 
lower roller B consists of similar grooved rollers b, b, fixed on the 
shaft D alternately with smaller dises f,f/ which may be of paper or 
other suitable material, and which merely support the grooved 
rollers in their proper positions. A wire is introduced into the 
circular aperture formed by each pair of grooved rollers, and a sheet 
or broad strip of india-rabber is placed above, and another below the 
wires. The whole is then passed through the rollers. The sheets 
of india-rubber are thus cut into narrow strips, which are united in 
pairs, forming tubes or coatings on the wires, by the pressure which 
they receive in passing between the grooved rollers. ‘The action of 
this machine is not, however, so perfect as that of the machine first 
described, as the cut edges of the india-rubber are not so accurately 
brought together. ‘Ihe wire thus coated may, however, be 
advantageously employed for covering electro- magnets, and for in- 
door purposes, where it is not exposed to wet. ‘This mode of coating 
may also be used in conjunction with gutta-percha or other coatings. 
The dimensions of the grooves in the rollers are varied according to 
the size of the wire and the thickness of the covering ‘The roilers 
can be removed from the spindles and others substituted when re- 
quired, and secured by the nuts on the spindles, 


In any of the cases before-mentioned, the wire, or strand cf wires, 
may be used plain, or it may be previously coated with collodion, or 
shellac, or other suitable varnish, and it may be heated or not. as 
may be preferred. The aforesaid modes of covering the wire may be 
used alone in some cases, or in combination or alternation with gutta- 
percha, hemp, waxed tape, or other known coverings. Thus it may 
be bound round with tape, or string, or fibre saturated with wax, 
and again covered or not with another coating or coatings of india- 
rubber, and then covered with hemp or string, and then with iron or 
steel wire. It has been found that hempen yarn is attacked by a 
submarine shell fish or animal, and to prevent this the inventor 
poisons the hemp, by forming within its substance a precipitate of 
sulphuret of zine or copper, or arsenic, or other poisonous metal, 
The india-rubber may be used in the ordinary state or vulcanised. 
When it is required to be vulcanised, the compound of india-rubber 
with sulphur or other vulcanising material is applied in strips in the 
mode or modes hereinbefore described, and the wire with the india- 
rubber coating is then exposed to the proper temperature to eflect 
the change or combination which completes the vulcanising process ; 
or ordinary india-rubber is applied to the wire, and the vulcanisation 
is effected afterwards by any of the known processes for that pur- 
pose. Coatings of elastic vulcanised india-rubber, or of hard or 
* hornitied” india-rubber, or of intermediate degrees of hardness, 
may thus be produced. If a wire is first coated with a mixture of 
wax and resin, or other fusible material of sufficient hardness and 
toughness, and is then coated with one or more tubular coverings of 
india-rubber. and is then moderately heated, the wax and resin or 
other fusible material may be melted, aud the wire may be drawn 
out, and a tube of india-rubber will be lett. The india-rubber tube 
thus produced may be subjected to heat, in order to consolidate it 
more thoroughly, or it may be subjected to the processes of vulcani- 
sation or hard vulcanisation or * hornitication.”’ 

In the case of suspended line wires, it is unnecessary to encase the 
whole length of wire in a tube of india-rubber, and the inventor 
therefore employs a short tube of india-rabber to insulate the support 
of the wire in the following manner:—Fig. 4 is a front view, and 
Fig. 5 is a vertical longitudinal section, of an insulator for suspended 
line wires constructed according to this invention. A is a stalk, 
whith supports the line wire W. This stalk is generally a round 
iron rod, but may be made of other suitable metal, if preferred. It 
is encased in a tube 13 of hard vulcanised or * horniiied” india- 
rubber, applied in the manner hereinbefore described or by means of 
dies or moulds, or other known means employed in the manufacture 
of hard vulcanised india rubber. The mixcure of india-rubber with 
sulphur or other vulcanising material having been appiied to the 
stalk A, the whole is submitied to heat in the ordinury manner of the 
manufacture of hard vulcanised india-rubber, C is an additional 
tube or coating of the same india-rubber mixture or compound 
applied over the first, and submitted to heat at the same or ata 
second operation. The sta'k thus coated and insulated is then 
cemented into the upper cylindrical part D of a cup or bell & of cast- 
iron, or porcelain, or other suitable material, which is provided with 
a flange F, which may be attached to a wooden pest by screws, or to 
a metal post in the manner described in the specitication of certain 
letters patent granted to the inventor, February 25, 1859. The 
cement may consist of sulphur, or sulphur melted with crocus 
or oxide of iron, The vuleanised india-rubber tube may be made 
on the stalk, as hereinbefore described, or it may be made separately 
and the stalk may afterwards ve cemented into it. Thus a wire, or 
rod, or mandril, may be coated with a mixture of wax and rosin, 
and t'en encased in a strip of india-rubber, combined with sulphur 
or other vulcanising material, which strip is carried up one side and 
folded over the e d, and down the other side. The mandril so 
covered is passed between the aforesaid grooved rollera, and the 
strip of india-rubber is thus formed into a tube closed at one end, 
The wax and rosin are then melted out, and the mandril withdrawa, 
and the tube is submitt. d to the proper temperature to complete ihe 
hornifying process. ‘This tube is chavecnie cemented on the stalk 
of the insulator. Or the tube (after removal from the mandril) 
may be placed on the stalk, and then exposed to the heat necessary 
to complete the vulcanisation or hornification, ‘The operation may 
thus be facili:ated in cases where the form of the stalk renders it 
impossible or inconvenient to apply the india-rubber to it directiy by 
the rollers. ‘The rollers may, however, in some cases be made wita 
grooves and notches of suitable forms to allow the stalk to pass 
through. They may also be employed for covering square or ovta- 
gonal stalks, or stalks of other similar sectional torms, by making 
the grooves in the rollers of corresponding forms. ‘Taper stalks may 
also be covered, or taper tubes may be made by making the roliers 
with taper grooves, and using strips of india-rubber tapering in 
width, or in thickness, or both. The tubes may also be made with 
fla: ges or undulations, so as to increase the distance which the elec- 
tricity would have to travel to escape from the line-wire in the event 
of the surface of the tube becoming damp or wet 

In some cases the vulcanised india rubber tube may be manu- 
factured and vulcanised in the cast-iron bell, or simultaneously in 
the bell and on the stalk, so as to unite the parts without cement. 
Or the first coating or tube may be made on the stalk and yul- 
canised, and a second coating may then be applicd tv the up,er «nd, 
which is then inserted in the cast-iron bell, and the whole exposed 
to the proper temperature to complete the vulcanisation. The 
lower end of the stalk A is screwed, and carries a nut G and a 
small bent plate H, with two hooks A, A, on which the line-wire W 
is laid. By screwing up the nut G, the wire W is pressed by the 
hooks A, h, against the end of the screw-stalk A, and is thus secured 
between the two hooks on one side and the intermediate puint on the 
other side. Other means of attaching the wire may, however, be 
used, The wire may also be carried by the cup, while the stalk is 
tixed to the post or other support. Fig. 6 is a longitudinal section, 
and Fig.7 is a plan of such an arrangement. A is the sialk, which is 
bent up and terminates in a screw @ at or about the level of the line- 
wire W. The screw a may be screwed at once intu a wooden po-t. 
If preterred, however, a tlange or other xing may be substituted 
for the screw a. The stulk A is cemented into a tube B of hard val- 
canised india-rubber, which expands into a bell for.n at its lower 
part, and has its upper part cemented into the upper part D of a 
cast-iron bell E, which carries two opposite projections / and g. In 
the projection 7 is a notch, which receives the line-wire W. [i is a 
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bent rod, with two hooks h, h, which receive the line-wire W ; this 
bent rod being hooked on the line-wire and then pressed down over 
the projection g, draws the line-wire firmly into the notch in the 
projection f; the wire is thus held between the two hooks on one 
side, and the intermediate notch on the other. The form of the pro- 
jection g is such that it draws the rod H tighter as it is pushed 
further down, and thus acts as a wedge. i, i, are two small lateral 
projections to keep the bent rod H from moving laterally. 

Fig. 8 is a front view with one-half in section of an insulator 
with tightening rollers for stretching the line-wires; Fig. 9 is a 
side view, partly in section, of the same. A is the stalk with its 
screw a; B is the tube of hard vulcanised or hornified india-rubber, 
which is cemented into the upper part D of the cast iron bell E; | 
this tube is shown of a taper form on the outside, being thickest at 
the top; J and K are the rollers, which receive the line-wires, and | 
are provided with ratchets and pauls in the usual manner, and are | 
mounted in brackets cast on the bell FE. 

Fig. 10 is a vertical section, and Fig. 11 is a horizontal section, | 
of a galvanic or voltaic battery, adapted for working electric tele- | 
graphs. The copper element consists of one or more straight or 
bent pieces of sheet copper A, attached to a wire or strip of copper 
B, and placed at the bottom of a glass or porcelain jar C. An in- 
verted cup D, of porous or perforated earthenware or other per- 
meable material, is placed in the jar so as to surround and enclose 
the copper element. This inverted cup D has a centre] aperture, in 
which is fixed or cemented a vertical glass or porcelain cylinder or 
large tube E, through which passes the wire or electrode B, from 
the copper element A. The cylinder E and cup D may be made of 
one piece of porous earthenware, and the cylinder E may be glazed 
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| same metal and immersed in the same liquid, do not of themselves 





or saturated with melted wax, so as to render it impermeable. Into 


the space between the inverted cup D and the glass jar C, paper | 


pulp or other suitable porous material is placed or tightly rammed, 
or an india-rubber ring is inserted, and the top of the cup is then 
covered with a bed of sawdust or similar porous material, which has 

reviously been soaked in dilute sulphuric or other acid. On this 


is laid a sheet of canvas F, on which rests a ring G of plain or | 


amalgamated zinc, which forms the other element of the dattery, 
and is provided with a wire or electrode H and binding screw I. ‘The 
inverted cup D and cylinder E are filled with solution of sulphate of 
copper and crystals of the same. The space around the cylinder E, 
and between it and the sides of the jar, is filled with dilute sulphuric 
acid, or dilute solution of sulphate of zinc, or muriate of ammonia, 
or common salt, or other known exciting liquor. When this solution 
becomes too strongly charged with sulphate of zine, a portion is 
withdrawn and water or fresh solution is added. Crystals of 


sulphate of copper are introduced from time to time into the cylinder | 
E, and, if necessary, a portion of liquid is withdrawn from it, or | 


water is added. Instead of the inverted cup, a perforated or porous 
plate or dise resting on a shoulder in the jar may be employed to 
support the sawdust. “ 

n the event of any accumulation of dirt or impurities from the 
zinc, the liquids are drawn off by syphons, or by plugs or taps pro- 
vided for the purpose, and the dirt and a portion of the sawdust are 
removed, and fresh sawdust introduced. The gradual growth or 
precipitation of copper which takes place on the porous cells of 
ordinary “ Daniell’s batteries,” or sulphate of copper batteries, is 
obviated by constructing the battery in the manner before described, 
and a very constant battery is thus produced. 

In transmitting signals through long submarine or subterranean 
line-wires, in lieu of connecting the end of the line-wire beyond the 
receiving instrument to the earth, the inventor connects it toa 
species of battery consisting of a succession of cups or vessels con- 
taining dilute sulphuric acid or water, or aqueous mixtures or 
solutions, In each cup are two platinum plates. The line-wire is 

onnected to the first plate in the first cup; the second plate in this 
cup is connected to the first plate in the next cup, and so on, the last 
plate in the last cup being connected to the earth. When a current 
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is transmitted through the line-wire it arrives at this battery, and 
produces a certain amount of polarisation or decomposition of water 
in the cups. The oxygen and hydrogen gases, being in small quan- 
tity, remain attached to or condensed upon the surface of the 
platinum plates, forming a gas battery, which has a tendency to 
produce a current in the opposite direction to that which it has just 
received; thus tending to discharge the magnetism of the tele- 
graphic instrument in proportion to the charge it had received, and 
thus facilitating rapid working. In like manner, he places a similar 
battery or series of surfaces capable of being polarised, of larger 
dimensions, between the earth and the signalling battery at 
the signalling station, and connects it to the line-wire at the moment 
that the signalling battery is disconnected. In general, these 
batteries or series of polarisable surfaces should have as many or 
more pairs of plates as the signalling batteries when the latter are 
“ Daniell’s batteries.” This apparatus may be called a polarisation 
battery, as it is only put in action by the current or wave of elec- 
tricity which it receives from another battery. Its plates, being of the 


originate any electric current. The plates may be of platinum, or 
fold, or other metal, which is not oxidised or attacked by the 
iquid, or they may be of carbon. Plates or rods of porcelain coated 
with a thin film of platinum may also be employed. 


Tue Foreisc Department, BrrranntA Works.—This depart- 
ment comprises three immense shops, thrown into one, which mea- 
sures about 250 ft: in length, 160 ft. in width, and 40 ft. in height. 
The roof of this spacious shop is supported wholly by iron columns, 
and with the foundry and engine shop adjoining covers two acres of 
ground, so that some idea may be conceived of its magnitude. In 
this department all the wrought-iron work is done, and upwards of 
70 forges and a furnace, employing some hundreds of hands, are in | 
full operation. To these forges the iron and coal are brought, as to | 
other departments, on the tramway, by men especially employed for | 
that purpose, so that no one has occasion to leave his post while at 

We may also remark, that at one end of this building is a | 
ponderous steam-driven machine, for cutting up the iron into the | 
required lengths, a man being in charge to prevent waste and loss of 
time. The water required by each forge is likewise supplied by the 
engine. There is one thing, moreover, in this department which is 
especially deserving of notice—the use of gauges in the production 
of almost every article of wrought-iron. By this means the truth- 
fulness, and, consequently, the accurate fitting of parts are secured, 
just as much so, indeed, as are those turned out by the machines in 
the casting department. In connection with the forging department 
is the fitting-shop, in which all the ploughs are fitted up on plates 
of iron, as true as planing can make them. In this shop, which is | 





| the last, and next to the forwarding warehouse, the implements re- | 


ceive the final touch before the brush enlivens their appearance by | 
the well-known blue paint so familiar at our great shows. A few 


| words, by way of closing our remarks upon the forging, are 


to be said about the stupendous piles, here and there, of 
plough beams and handles, horse-rake frames, and harrows, 
as it were in skeletons. We may pass by the correspond- 
ing vertical columns of plough-frames, plough-slades, plough- 
breasts, plough-wheels, the heaps of plough-shares, and the myriads | 
of horse-rake teeth, &c., as they may be readily conceived, consider- | 
ing the immense demand for them, and the fact that Messrs. Howard 
devote their exclusive attention to the production of these few first- 
class implements only, and in this respect their success amply 
denotes their wisdom. The economy which is practised in the 
works is, perhaps, in nothing more forcibly shown than in the 
circumstance of the coal and fuel being weighed out tp each work- | 






'_aara 





CLLLLLALYPLPPLLLA TLL LL A 






HOG 







‘ON 
byt 
Legh ed 


“res 









we 





manufactured object costs, and a suitable check is also kept upon the 
laxity or wastefulness of the workman. Men are likewise employed 
in each department for the scle purpose of seeing that the work is 
properly done, and others to see that everything is in its proper 
place, the motto of the establishment seeming to be, ‘a place for 
everything, and everything in its place.” Machinery, moreover, is 
applied to every purpose where it can possibly diminish the labour 
of the hand, from raising the iron to the mouth of the furnace down 
even to the grinding of the paint, the last stage in the completion of 
the implement. In the latter device alone, the truth of the remark 
that large things may be measured Md small, is very visible, for one 
boy, by the aid of a machine, is enabled to save the labour of two 
men, at constant employment.—Messenger. 


PENNSYLVANIAN Ort Sprincs.—Western Pennsylvania and a 
portion of Ohio are rife with excitement. The grand discovery of 
the age is oil springs. The earth is bored and burrowed into in 
every direction to pump out the subterranean field. The price of 
land has gone up, and the price of oil has not yet come down. For- 
tunes are made—in imagination—by multitudes, and farm work is 
forgotten in the eager search for hidden treasures. Men are anxious 
to buy, and loth to sell, farms which a few months ago went begging 
for purchasers. Venango county, Pennsylvania, boasts of nearly 
100 “ wells” of oil already. Land is selling at from two to three 
hundred dollars an acre. Oil has been discovered at the mouth of 
Big Sandy Creek, and wherever it is found or guessed to exist, the 
soil instantly trebles or quadruples in value. ‘Oil Creek” has 
become at once more famous and attractive than the streams of 
Pactolus, or the golden rivers of California. Pike’s Peak has grown 
stale, and Frazer River is forgotten. Men turn to the El Dorados of 
oil at their very doors, and turn up their noses at golden rumours of 
remote and inexhaustible wealth. One well yields eighteen barrels 
of oil per day, another twenty-five, and the great well at Crosby, 
which has been sunk to the depth of 181 ft., yields ninety barrels 
per day. This last it is shrewdly supposed must have struck the 
jugular vein of the oil region, and is drawing on its richest fountains. 
One man, a blacksmith in Franklin, Pennsylvania, who bored his 
own well, has been offered 100,000 dols. for it. The Franklin Com- 
pany have bored one well 314 ft. deep, and have found oil in sufficient 
abundance to pay, but are nm deeper in order to hit the great vein 
struck by the Crosby well. The boring machines used are very 
simple, and are driven by steam power. One bore on the Alleghany 
struck a rock only 2 ft. below the surface, and on the first entrance 
the oil rose to the depth of 5 in. or 6 in. above the rock, and eighty- 
two gallons were dipped out immediately. There are no Jess than 
200 wells now in progress in Pennsylvania, and in a few weeks it is 
estimated that there will be 1,000. The excitement is increasing 
rapidly, but has not reached its climax. In Franklin there is not a 
merchant or lawyer who is not engaged in the oil business. All 
ranks of men are pervaded by the oil fever, and the farmers, 
particularly, have become almost infatuated, in some cases mort- 


| gaging their farms at 2 per cent. per month to procure money to be 


invested in oil mills. Strangers are flowing in, hotels are crowded, 
the stages are all full to overflowing, and vehicles of every sort are 
in demand to convey the ‘'prospectors” for oil about the country 
The oil which is found is the species variously known as naphtha, 
coal oil, petroleum, Seneca oil, and rock oil. It has long beena 
familiar fact that this oil exuded from the earth in various parts of 
the world, and becomes by exposure darker and thicker in substance. 
In Pennsylvania it used to be found in wells bored for salt in the 
Alleghany river, where it was considered a nuisance on account of 
the villanous odour. Being lighter than water it floats, rising rapidly 
to the surface whenever it is struck by the auger. Inflammable gases 
flow out of it in abundance, which closely resemble the gas manu- 
factured from coal in the retorts of gas works. The principal market 








man, by others exclusively employed for that purpose. Each man | for the oil is New York, where it is shipped, to be distilled and 


| obtains a definite quantity, and a monthly tabulated account is kept | purified. The smell is disagreeable, nor has any method yet been dis- 


of it. By this means the firm can calculate to a shade what each | covered by which it can be deodorised.—Cincinnati Commercial, 
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TO CORRESPONDENTS. 

#,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer. Such answers, i to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

J. Brook.—Mr. Weale, of 59, High Holborn, has published one or two useful 
works on cranes. 

A Susscriper.— We will answer your question on horse-power, when we have 
leisure to write at the necessary length. 

Joun Smitn (Paddock, near Huddersfield).—Main and Brown's ‘‘ Treatise 
on the Marine Steam Engine” would, we think, answer your purpose perfectly. 

A Constant SUBSCRIBER.— The work on the Indian railway system referred to 
is Mr. Inland Danvers’ report, published at the office for the sale of Parlia- 
mentary Blue Books, Great Turnstile, Holborn. 

Hien Pressure.—We have not a table of strengths at hand, but taking 

. »where c is the strength of the metal per square 

inch, ¥ the internal radius, and t the thickness, and assuming the strength of 


your metal to Le 23 tons per square inch, we have roughly p = 3347 
‘ 
(about) 14} tons. 


Barlow's formula, p = 


(To the Editor of The Bngineer.) 


Sir,—Can you inform us who are the makers of “ Boydell and Glazier’s 

Patent Purlins of Wood and Iron?” Mew anpD THORNR. 
West Cowes, June 8th, 1860. 

| Perhaps some correspondent will kindly answer the above inquiry. | 





DOUGH-KNEADING MACHINERY. 
(To the Editor of The Engineer.) 


§1r,—I have been asked by a merchant in Dublin to make inquiries where 
machinery for working dough for bakers is to be seen, or where he would be 
likely to get such machinery to buy. I have made several inquiries about 
it, and have failed to ascertain anything satisfactory, and, knowing your 
willingness on all such occasions to enlighten your subscribers, I beg you | 
will give me, or aid me in getting, the information required. I know this 
mtleman would have no hesitation to come over to inspect it, and would 
buy it if suitable to the purpose, as he is about establishing an —— 
e A 
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ry in Ireland. 
Kilshaw-street, Liverpool, June 8th, 1860. 





SUPERHEATING STEAM. 
(To the Editor of The Bngineer.) 


§1r,—I send enclosed a rough sketch of the method which I propose for 
superheating steam, and you will at once perceive that it is what is required 
on our ships ofwar for economy of fuel, and is also entirely protected 
from shot as much as the boilers are themselves, All methods that have as 
yet been tried have been apart from the boiler, occupying a great amount 
of space, and very liable to get injured and disabled, 























Looking at the sketch, you will notice that I carry the tube plates up to 
the top of the boiler, the tube plate next the stokehole being carried up in 
aslanting position in order to increase the amount of steam space. Now 
when superheated steam is required, instead of allowing the heat and smoke 
to pass to the uptake after leaving the generating tubes A, asis usual in com- 
mon boilers, I return the same through the vertical flue B again to the back- 
side of the boiler, and then vice versa through the superheating tubes C, 


discharging it in the uptake D placed on the top of the boiler. <A very 
great amount of the heat that would otherwise pass away unused, is thus 
made the most of in its passage through the flue and superheating tubes, 
both being entirely in the steam space (except the bottom part of the flue, 
which I think will help partly in generating steam, being 7 in. or so im- 
mersed in the water). 

Should the temperature of the steam exceed that which is considered safe 
to work machinery with (so that it would not burn the packing or hurt the 
faces of the valves), the doors E, E, are made to open and shut at pleasure ; 
thus, by letting a little of the heat escape to the uptake, without passing 
through the superheating tubes, the steam can be kept at any temperature, 
and should common steam be wanted, by opening them to their full extent, 
and shutting a door fitted in the flue, we give it an outlet at once to the 
uptake after passing through the generating tubes. The superheating tubes 
being placed zig-zag, no priming can possibly get to the steam-pipe, as it 
would be caught by them and converted into steam. 

Auex. B. McLuckig, Engineer, R.N. 
39, King-street, Portsea, May 10th, 1860. 





HOUSE MOVING. 
(To the Editor of The Bngineer.) 


S1r,—In some of your recent numbers you have noticed the great feat of 
“ building raising,” which has been fully plished in Chicago. 
It appears, however, that these things are far from being uncommon 
amongst our transatlantic brethren, for on referring to “‘ Stevenson's —y 
neering of North America,” published by Weale, I find a whole chapter de- 
voted to the subject of ‘‘house moving,” from which I make the followin; 
extracts, as they are worthy of the consideration of our street wideners an 
improvers. 

“Perhaps the most curious mechanical expedient is the operation of 
moving houses which is often practised in New York. Most of the old 
streets in that town are very narrow and tortuous, and in the course of im- 
proving them, many of the old houses were found to interfere with the 
new lines of street, but instead of taking down and rebuilding those tene- 
ments, the ingenious inhabitants have recourse to the more simple method 
of moving the whole en masse to a new site. This was at first only attempted 
with houses formed of wooden framework, but now the same liberty is 
taken with those built of brick. I saw the operation put in practice on a 
brick house at 130, Chatham-street, New York, and was so much interested 
in the success of this hazardous process, that I delayed my departure from 
New York for three days in order to see it comgietel The house measured 
50 ft. in depth by 25 ft. in breadth, and consisted of four storeys, two above 
the ground floor, and a garret storey at the top, the whole being sur- 
mounted by large chimney stacks. This house, in order to make room for 
@ new line of street, was moved back 14 ft. 6 in. from the line which the 

¢ wall originally occupied.” 
__For the description and drawings of this interesting removal by means of 
lifting jacks, I must refer you to the work itself. The author continues :— 

“Notwithstanding the great difficulty attending the ful per- 
formance of this operation, it is practised in New York without creating 
the least alarm in the inhabitants of the houses, who in some cases do not 
eveu remove their furniture while the process is going forward. The lower 
part of the house which I saw moved was occupied as a carver and gilder’s 
shop; and on Mr. Brown, under whose directions the operation was pro- 

ing, conducting me to the upper storey, that he might convince me that 
there were no rents in the walls or ceilings of the rooms, I was astonished 
to find one of them filled with picture frames and plates of mirror glass, 
which had never been removed from the house. The value of the mirror 
glass, according to Mr. Brown, was not less than 1,500 dollars, which is 
equal to about £300 sterling ; and so much confidence did the owner of the 
house place in the success and safety of the operation, that he did not take 
the trouble of removing his fragile property. I understood from Mr. wn 
that the whole operation of removing this house, from the time of its com- 
mencement till its completion, would occupy about five weeks, but the time 
gimbloved in actually moving the house 144 ft. was seven hours. The sum 
or which he had contracted to compiete the operation was 1,000 dollars, 
a is equal to about £200 sterling. Mr. Brown mentioned that he and 











» Who was the first person who attempted to perform the operation, 


had followed the business of ‘house movers’ for ey and had 
r d up dis of a hundred houses, without any t, of 
which, as in the case of the one I saw, were made entirely of brick. I also 
visited a church in ‘ Sixth-street,’ capable, I should think, of holding from 
600 to 1,000 persons, with galleries and a spire, which was moved 1,100 ft., 
but this building was composed entirely of wood, which rendered the 
operation much less hazardous. The only example of the successful moving 
of structures entire in this country, is that of the North Pier Lighthouse, 
at Sunderland, a stone tower 76 ft. 2 in. in height, which was moved when 
the pier was extended in 1841, a distance of 475 ft. 7 in., by Mr. John 
Murray, C.E. See Transactions of Institution of Civil Engineers, vol. iii., 
page 342.” A. W. 
June 6th, 1860. 
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MEETINGS NEXT WEEK. 

Civi, AND MECHANICAL En@ineers’ Society.— Poultry Chapel School- 
room, Chapel-place, Poultry, E.C., Thursday, June 2ist, at 7.30 p.m., 
“On the Adaptability of Steam on Common Roads,” by Mr. J Hilditeh. 

Socigty oF EnegingkeKs.—Lower Hall, Exeter Hall, on Monday evening, 
June 18th, ‘On Gas Meters and Pressure Gauges.” Chair taken at seven 
o’clock precisely. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence, The line averages nine words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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THE CONSTRUCTION OF CANNON, 


THE construction of cannon has become one of the most 
bewildering questions that ever beset the minds of engineers. 
There seems to be a sort of conspiracy among the men who 
are supposed to know more about it than others, the object 
of the conspirators being to destroy every belief which we 
entertain, or ever have entertained, on the subject. One 
half of them coolly assert that cast-iron guns are hence- 
forth useless, and that we must make up our minds to 
abandon them altogether ; while the other half tell us that 
this is all a delusion, and that every cast-iron gun which we 
possess may be rifled with the greatest facility, and used 
with the most certain success. Wrought-iron guns, again, 
are the subject of equally opposite assertions, one set of 
authorities assuring us that their manufacture is necessarily 
attended with great uncertainty, while another set of them 
smile at so ridiculous a notion, and assert that wrought- 
iron is the only material one can confidently rely upon. 
Nor are the best modes of manufacture, whether of cast or 
wrought-iron guns, spoken of with any greater consistency. 
Of cast guns, many tell us that they skould be formed 
hollow, cooled from the interior, and kept for a long period 
before they are used; while as many more contend that 
they should be cast solid, left to cool of themselves, and 
used as suon as may be necessary. Respecting wrought 
guns, we are favoured with a still greater diversity of 
opinion. Sir William Armstrong makes them one way, 
Mr. Whitworth another, Captain Blakely a third, and Me ; 
Longridge a fourth; while others tell us that not one of 
these gentlemen possesses an adequate knowledge of what 
is required, 

This has been the state of things for many months past, 
and it is not therefore surprising that men have longed to 
see some general understanding arrived at—some scientific 
principles laid down for their guidance. It was, doubtless, 
under the influence of this feeling that the late protracted 
discussion at the Institution of Civil Engineers was entered 
upon ; but how far the promoters of it were from attaining 
their object, we really fear to say. The doctors, certainly, 
did differ amazingly! He whe takes up the report of 
what was said at that discussion, and cons it carefully over, 
from title-page to “finis,” will quote Tennyson with a 
pardonable variation, and exclaim— 

“A swimming vapour floats athwart my ken.” 


Of all bewildered men he will infallibly become one of the 
most bewildered. For he will fiud, not one isolated individnal 
here contradicting another there, but all the gods of gun- 
nery together breathing and sounding a “ beauteous battle” 
of opinions! 

With the din of this battle in their brains many of our 
readers will have read the letter which we published last 
week, from Mr. Robert Mushet, with no oleny delight. 
Wrangle as ye will, ye captains and generals, ye Arm- 
strongs and Whitworths, ye Longridges and Blakelys— 
wrangle as ye will, ~ the writer, but the gun question, 
in spite of you, is finally settled. “I have read,” he says, 
“ the a paper relating to guns and to the various 
materials of which they have from time to time been con- 
structed; I have also perused your leading article upon the 
same subject. I admire the engineering skill and ability 
which has been in so many instances ingeniously applied 
in adapting and moulding various materials, in order to 
construct or build up a finished gun of sufficient strength 
and tenacity to resist the violent concussion of the dis- 
charge; and the success which has attended these inven- 
tions reflects the greatest credit upon the energy, re- 
sources, and perseverance of the inventors. Nevertheless I 
am prepared to show that none of these ingenious but 
tedious and expensive methods of construction are in the 
slightest degree requisite; and had the inventors consulted 
me upon the subject before undertaking their costly expe- 
riments, they would have saved themselves an incredible 
amount of unnecessary trouble and expense.” Here, then, 
we have the very man for whom we have all been sighing 
—the man who shall lead us out of this jumble of spiral 
coils, and hooped-up cylinders, and wire-bound tubes, 
through which we have been stumbling, and set us in a 
path unencumbered with such paraphernali 





Let us now look with moderated feelings at what Mr. 
Mushet communicates, For nearly fifteen yond om he 
says, he has been in dw ppm of methods of ucing @ 
species of gun-metal of a strength far exceeding that of 
even the best wrought-iron, although it is manufactured 
into cannon by being simply cast in a mould like an ordi- 
nary cast-iron gun. The tensile strength of this new gun- 
metal is stated by Mr. Mushet to be no less than 48 tons 
to the square inch of section; and in a certificate under 
his hand, Mr. Anderson, of Woolwich Arsenal, puts the 
strain which he has found it stand at the same 
amount. We confess that we have received these state- 
ments with astonishment, Hitherto we have had nothing 
inferior to steel that would stand a strain like 
this; for a cheap cast gun-metal to sustain it is 
certainly surprising. Mr. Mushet, however, is a reliable 
man, and one, moreover, who has had at experience in 
the formation of metallic alloys for various purposes, and 
we are bound, therefore, to accept his statements, at least 
where simple matters of fact only are concerned, He 
does not, it is true, state the nature of the metal. This he 
will have, of course, to do if it is to be adopted for the 
manufacture of our cannon. He will also have to explain 
the nature of the arrangement by which he provides for 
the tension being equally distributed throughout the mass, 


' so that every increment of thickness constitutes a propor- 


tionate increment of strength, and the great resilient power 
of the metal prevents the interior portions from crushing or 
undergoing any permanent set from the impact of the ex- 
plosive force.” 

These last words—* the impact of the explosive force”— 
remind us that Mr, Mushet should put a gun made of his 
new metal to a test as soon as possible, For, notwith- 
standing its great capability for resisting a steady tensile 
strain, its suitability to the purposes of gun-construction 
cannot be confidently believed in until it has been put to 
the proof. The power to sustain a steady stress is one 
thing; the power to withstand the shock of gunpowder is 
another. We should;very much like to learn that the new 
metal had withstood both with equal success. 

We would suggest to Mr. Mushet the propriety of placin 
a fuller and more explicit account of this new metal, onl 
of some points in connection with it, before the public. 
Professional men would like to know what the metal is, 
how it is manufactured, how the tension is distributed 
through it, to what other uses it is applicable beside that 
of gun-construction, why a knowledge of it has been kept 
from the public for nearly fifteen years, and so forth. 
Busy men do not like to be tantalised on subjects of such 
grave and vast importance as this; nor do they much value 
results while the means of obtaining them are kept in 
mystery. For these reasons, therefore, while we thank 
Mr. Mushet for his former letter, we would urge upon him 
the necessity of making a further communication on the 
subject. If he can really give us good guns on the terms 
already laid down by him, we shall not—or, rather, the 
nation wi!l not, we trust—be slow to give him honour, or 
to remunerate him for his invaluable services. 


THE GREAT NORTHERN RAILWAY ACCIDENT. 


THE captain of the Great Eastern, on her voyage round 
the Land’s End last year, in a stiff gale, exclaimed, 
“Thank God, she rolls!"—pithy and suggestive. She is 
not a monster of perfection, but her strength and her 
weakness are discovered, No more is the Great Northern 
Railway perfect. It can have an accident now and then, 
like other railways. It is not absolutely perfect; but, let 
us be thankful, it is discovering its weaknesses, and it is 
remarkable that recently the weaknesses of the Great 
Northern Railway have achieved a somewhat prominent 
demonstration. Safety to life and limb is of course the 
most important consideration in the working of railway 
traffic. Accidents may be called the weak points of the 
system, where imperfection is manifested, where failare 
crops out, and where the line of demarcation may be drawn 
between the practicable and the impracticable. “ The ques- 
tion of railway communication,” says Captain Huish, 
“divides itself into two great parts—there is the great 
commercial principle involved, there is the great public 
principle of safety and convenience.” The adjustment of 
the claims of the proprietors, who look for a return for 
their money, on the one part, and the claims of the public, 
looking for increased accommodation, on the other part— 
this is an expression of the whole question, and involves, of 
course, the consideration of railway accidents. The pro- 
blem, as it is concisely put by a writer on “ Railways” in 
the Encyclopedia Britannica, is substantially this—“ ‘There 
are upwards of 140 millions of passengers and 70 million 
tons of goods per annum, conveyed over our railways; 
assumed that all these must be transported by railway, what 
is the best way todo it? It must be, at the best, by a 
species of compromise—there must be a limit to tentative 
measures, there must be a risk.” 

The evidence adduced before the select committee of the 
House of Commons on Railway Accidents, in 1858, led the 
committee to the conclusion that accidents on railways 
arise from three causes :—inattention of servants, defective 
material either in the works or the rolling stock, and ex- 
cessive speed. It’ further appears from the Annual Report 
of the Board of Trade on Railway Accidents for 1858, by 
Captain Galton, R.E., that only 8 per cent., or less than a 
twelfth, of the number of causes of accidents which have 
been reported on during the five years 1854-58 are to be 
ascribed to purely accidental causes; the remainder, 92 per 
cent., are to be ascribed to what have been classed as remov- 
able causes. Of this very high proportion of avoidable acci- 
dents, or removable causes of accidents, 36 per cent., or 
above one-third, are ascribed to neglect or defective con- 
struction of road and rolling stock, insufficient means for | 
securing safety, and insufficient establishment; 29 per; 
cent., or less than a third, are ascribed to defective regula- 
tions or system; and the remainder, 27 per cent., or more 
than a fourth, are traced to negligence of servants. 

It is certainly encouraging that so small a proportion 
one-twelfth of the whole number of reported accidents— 
which, by the fact of their being reported, have all been of 
the more serious character—should have been traced to 
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causes purely accidental or unavoidable. A large margin 
of avoidable accidents, with their causes, remain to be pro- 
vided against in future management. But it is more 
particularly with respect to the recent accident with an 
excursion train, on the Great Northern Railway, at King’s- 
cross station, that we desire to extend our remarks. This 
accident, arising from the excessive speed of an excursion 
train entering the station, properly falls under the second 
class of accidents, as it has been found that in the train, of 
great dimensions and weight—thirty-five loaded carriages, 
weighing probably 280 to 300 tons gross—there were only 
two brake vans. Now, when it is recollected that the train 
was an hour behind the time appointed for its arrival at 
Hitchin station, and that, to make up time, it arrived at 
London, over a distance of 32 miles, in 35 minutes, the per- 
formance may be truly said to be unprecedented ; but it 
was unwarrantable, The average speed, including the 
time of drawing up to the station at King’s-cross, was 55 
miles per hour; and while at full speed it must have 
amounted to 60 miles per hour, It does not fully appear 
at what distance from King’s-cross station the steam was 
shut off and the brakesapplied. It is only at present known 
that the train passed Holloway station, 14 miles from 
London, at a very high speed, and from this station, it 
should be observed, the train descended an incline all the 
way to the terminus. Now, with an genre express train 
of eight to ten carriages the steam is usually shut off at 
above a mile and a half from a stopping station on ordinary 
levels, with the aid of the tender-brake, and one or some- 
times two brake-vans, It is, then, very much to be feared, 
independently of evidence, that one of the guards was not 
sober, and did not attend to his brake—that the train was 
too heavy and was running too fast for the whole of the 
brake-power in the train—and that, even with the best 
attendance, the train would have run through the station. 
In short, the stopping power, measured by the customary 
allowance, was deficient. A large train should have a 
greater proportion of brake-vans in its composition than a 
small train, for the reason that the constant quantity 
represented by the engine and tender bears a less propor- 
tion to the gross weight of train in the former than in the 
latter case. According to ordinary usage one brake-van 
for every seven or eight carriages would have been a proper 
allowance ; in this proportion there should have been five 
brake-vans in the excursion train, whereas there were but 
two. An estimate of the comparative advantage of the 
additional three vans may be formed upon the consideration 
that if the tender weighed 15 tons, and two vans 8 tons 
each, making a gross brakeing weight of 31 tons, the 
addition of three vans, or 24 tons, would have brought up 
the total brake load to 55 tons, or three-fourths more. 

High speed is the besetting sin of the Great Northern 
Railway. Express trains run high—they reach a speed of 
62 miles an hour occasionally. Coal trains run fast—they 
occasionally attain a speed of 40 miles per hour. Goods 
trains the same. The exclamation of the sea captain, if 
applied to the high-speed train—* Thank God, she rolls!” 
—would sound rather equivocal. Nevertheless the rolling 
and rocking of the fast trains is to be accepted as an inti- 
mation, in the natural order of things, that the limits of 
safety are nearly, if not quite, reached ; and the conductors 
of the train are to be thankful that they have warning 
while it is yet time to withdraw from the dangerous 
limit. 

A word on brakes. Brakes are now constructed, and in 
daily use on the North London Railway, on Chambers’s 
system, which are extended from the brake-van to several 
or all of the carriages in the train, and capable of being 
operated by one man. Of their efficiency there is no doubt. 
The daily performance of the trains on that line is evidence. 
The company were enabled, by the application of this 
brake to the carriages, to open two additional stations on 
their line, making two additional stoppages, and to perform 
the whole journey in the same time, 

A word on railway servants, The negligence with 
which they are charged in cases of accident is, in 
many instances, but nominally applicable. They are 
worked too hard, their labour is monotonous, and their 
hours are long. The public are not generally aware of the 
number of hours railway servants, especial’y guards, are 
compelled to work at Whitsuntide and other holiday sea- 
sons. A writer in the daily press mentions the cases of 
men who were out on duty the whole of Whit-Monday, 
and when done, as they supposed, were ordered into the 
country with empty carriages, to work trains to London 
the next day, making the time on duty from 24 to 30 
hours without rest. The practice of overwork is a broad 
fallacy : the human brain was not made for it—the nerves 
will not stand it—sleep supervenes, possibly accompanied 
by inebriety, though we firmly believe the latter t» be a rare 
contingency, and the culmination is an unjust imprisonment 
and loss of character when an accident happens. 


THE BOARD OF ADMIRALTY. 


THE constitution of the Board of Admiralty is one of those 
things which reforming speakers and writers find it easy 
to descant upon brilliantly, the fact of the First Lord 
being a civilian always furnishing a central theme about 
which they love to flash their glittering rhetoric. We do 
not make linen-drapers Archbishops of Canterbury, or 
confer the, Lord Chancellorship upon physicians, or promote 
clergymen to the commandership-in-chief, say they ; why, 
then, do we pat country gentlemen at the head of our 
Naval Department ? 

In the House of Commons on Tuesday last, Lord 
Clarence Paget attempted an answer to this withering 
question, and the basis of the answer was the fact that the 
strictly naval duties of the Admiralty form but a small 
a of the general business wuich it has to discharge. 

* It has, he says, a vast amount ¢ 1 purely civil business to 
perform. It has, for example, .uties in connection with 
piers and harbours, and has to deal with all the tidal 
#vaters of thekingdom. It has, again, to play the merchant, 
It purchases vast quantities of raw material in the shape 
of timber, iron, coffee, coals, and a variety of other articles. 
It has also to manufacture a 


iron, for instance, from nails to anchors. It is also a ship- 


great many things—articles of 


building firm on an enormous scale; and it is the purchaser 
of shipping on a large scale also. It is likewise the maker 
and purchaser of steam engines and other machiner 
beyond any other makers or purchasers in the world. It 
is a great victualling firm, too. It provides an immense 
amount of provisions, not only for the navy, but also for the 
army and other departments. It does a great chemical 
business likewise, furnishing all medical necessaries to our 
fleets. In a scientific point of view, again, the members of 
the Board are astronomers, inasmuch as the preparation of 
all the scientific works required for the guidance of 
mariners rests with them. ‘They are hydrographers too, 
having to survey every seaon the globe; and finally, they 
are architects, it being their duty to construct docks, ware- 
houses, barracks, hospitals—buildings of every description, 
in fact. These are estos of a purely civil character, 
argued Lord Paget, and he could not concur in the opinion 
that the existence of a Board composed exclusively of naval 
men is necessary for their efficient discharge. 

The facts thus brought forward by the Secretary to the 
Admiralty should certainly be allowed to have their due 
weight in considering the question before us. They un- 
doubtedly show that admirals are not the proper men to do 
the whole duties of the department. But we very much 
doubt if they afford the slightest justification of the appoint- 
ment of such men as the Duke of Somerset, Sir John 
Pakington, and Sir James Graham to the post of First 
Lord of the Admiralty. They prove that we want a few 
merchants and manufacturers among the managers of the 
Navy, and this is precisely what we have not got. ‘“ Boards,” 
said witty Sydney Smith, “ are seldom of much use, except 
to make screens ;” and it certainly would seem that such 
politicians as those we have mentioned are better adapted 
to assist in this object than to manage vast manufacturing, 
mercantile, and military establishments. 

Representing, as we do, the engineering interests of the 
country, we think we have a right to contend for such a 
modification of the Board of Admiralty, and of the depart- 
ment over which it presides, as will give to professional 
engineers and shipbuilders some more certain and un- 
questionable control over their own business. In the ship- 
building department, in particular, is a great change of 
this kind needed. It is a disgrace to this country, which 
now leads the world in scientific naval architecture, to be 
without a recognised Board of Constructors to stand before 
the public as the designers of our fleets of war. A useful 
step in this direction was taken when the title of Sir 
Baldwin Walker was recently changed from “ Surveyor of 
the Navy” to “Controller of the Navy.” This relieved 
him at once from a certain amount both of credit and dis- 
eredit which he in no way deserved. To speak, as we had 
to do for years, of the modern ships of the navy as Sir 
Baldwin Walker’s designs, was to commit an absurdity ; 
and to hold him responsible for their demerits as specimens 
of naval construction, was to commit a wrong. Under the 
existing system he is still, we submit, placed in a false 
position, because, though bearing the title of Controller, he 
is, in fact, to a certain extent, under the direction of the 
Board. ‘This evil might be remedied by the adoption of a 
suggestion which Admiral Duncombe, Mr. Osborne, and 
some other members of Parliament urged on Tuesday, that 
is, by giving him a seat at the Board, so that he may be in 
immediate and equal communication with the heads of the 
other departments. 

But when this has been done, the establishment of a 
Board of Construction, comprising both shipbuilders and 
engineers, or of something equivalent to such a Board, will 
have to be effected. The Admiralty, lavish as they have 
been in other matters, have practised a most unwise parsi- 
mony in this. While they have been spending millions on 
the actual building of ships, they have left the designing 
of them to be done by a weak and underpaid staff, the 
greater part of whom bear no higher designation than that 
of “draughtsmen.” This system will not answer for the 
future. Ships of war are no longer what they were. 
Science, invention, experiment, ure being brvught to bear 
upon them daily, and we must have a staff of constructors 
equal to the emergency. A mistake in a single ship of the 
kind which we now build involves a loss of thousands upon 
thousands of pounds sterling ; 2 too long adherence to an 
old system of construction may cost us many millions. In 
the engineering department at Spring Gardens we also 
require additional strength. Marine engineers are open- 
ing up new questions of construction and management 
which require to be dealt promptly and wisely with by the 
Admiralty engineers, At present, we fear, both they and 
their shipbuilding colleagues are absorbed in mere routine 
duties, from which they must be delivered if enlightened 
principles are to prevail, and if the nation is not to be 
defrauded of the benefits which science is holding out to it. 

We mention these things now not only because of the 
unwonted interest which naval questions are just now ex- 
citing, but because there are several committees and com- 
missions sitting for the purpose of improving our naval 
establishments. The considerations which we have suggested 
deserve, we contend, especial notice. Questions like those 
which the late Committee on Dockyard Economy dealt so 
unwisely with, are important enough in their way; but 
these lie at the root of the system. The price per ton 
which we pay for ships, the timber of which they are built, 
the manner in which they are fastened, the conditions in 
which they are placed when built, the wages of shipwrights 
and engineers, the kind of work which is done in our 
factories—all these are, undoubtedly, important subjects ; 
but the great primary questions to be settled are, do we 

build the best kindjof ships that science can suggest, and 
furnish them with the best engines that the skill of the 
world can devise? To secure these results would be well 
worth a handsome expenditure on a Board of Construction. 


Austrian Rartway.—The report of the Austrian Railway Com- 
pany has just been published. 
1859 was 2,000,000 florins, which was sufficient to allow a dividend 
of 5 florins, or 10f. French money, per share to be distributed. This, 
added to the interest already paid, makes the total revenue 35f. per 
share. The revenue would have been negrly 50f. if the florin had 





been at par. 


‘ 


| the purpuse of the Emperor. 


It states that the net revenue of 
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National Defensive Measures; their Necessity, Description, 
Organisation, and Cost. By Lieut.-Colonel J. P. Kennepy, 
R.E., formerly Secretary to Sir Charles Napier, and Conault- 
ing Engineer to the Railway Department in India. Effingham 
Wilson, Royal Exchange. 

THis small pamphlet, by Colonel Kennedy, involving 
a considerable amount of labour and very clear per- 
ceptions, comes to the conclusion that moving fortresses 
are better than fixed ones; that wooden walls shifting 
their position to follow up an enemy, are better than walls 
which leave it optional for the enemy to pass them by ; and, 
at the same time, many wooden fortresses may be made at 
the cost of one of stone. 

Absolute monarchy may be considered to be in a perma- 
nent league against all free countries, however they may 
occasionally quarrel amongst themselves; and “ therefore,” 
says the Colonel, “ England must be prepared to defend 
herself against the union of absolute monarchs.” We take 
this axiom to be unanswerable. 

The precautions and attitude of peace-loving nations should be 
such as to control the occurrence of war, not merely to secure victory 
when attacked. 

Granting that these conditions involve a very consider- 
able outlay, there can be little doubt that the losses sus- 
tained by the impediments to commercial enterprise in- 
volved by the condition of uncertain aggression have far 
outweighed any such outlay. Colonel Kennedy says :— 

What reasonable sacrifice in the way of national defence could be 
compared to the withholding of British capitalists’ investments for 
the fp of the people and the development of home and 
colonial wealth and industry ? 

It is clear that British commerce on the high seas, which is the 
very breath of our nostrils, as it sustains the existence and progress 
of 206,000,000 of British subjects, can only be protected by the navy. 


We are an industrial, and not an ambitious people, and 
we must maintain a land and sea police to prevent thieving. 
If one of our neighbours endeavours to increase a military 
navy, other nations will natural!y increase theirs; conse- 
quently, we must increase ours in the same proportion. If 
we did not, there would probably be an end of our com- 
merce, for the Contincntal rulers would—some of them— 
probably prefer the plunder of England to the observance 
of justice or moral laws. The Colonel does not mince the 
matter :— 

The relative scales of population and commercial activity existing 
under the protection of the existing flags would justify a British 
naval force more than five-fold that of France, and three-fold that 
of Russia, or twice their aggregate amount; and these considera- 
tions not only justify, but demand that England should maintain, if 
not double the amount, at least a large preponderating naval force 
beyond the combined fleets of those two nations. 

Fortunately, England has the longest purse, and out of 
her earnings, without sinking her capital in such a race, 
she can ruin the finances of her opponents. Under the 
old French régime, the monarchs and their dependants ate 
up France; and it is the punishment of despotism that it 
cannot restrain the corruption and peculation of its tools. 
In Austria and in Russia we have seen this clearly enough, 
and we may be quite sure that the same process goes on in 
France. We have mismanagement enough in England, 
but we have not corruption in our Government. Colonel 
Kennedy says :— 

The Emperor of the French, with all his sagacity, would never 
embarrass his finances to create an enormous navy merely as a yacht 
fleet. 

That fleet is unquestionably composed of ships of war, built for some 
purpose of war, an the world caunot present him with any other anta- 
gonist than England against whom such a fleet as he has built could be 


required to act. 
{t is clear, then, upon every ground, that the naval preponderance 
of England must be restored, cost what it may. 


To which we devoutly say, Amen! 

The Colonel makes a very simple proposition for equal- 
ising the conditions of England and France: “The Em- 
peror to hand us his surplus navy at cost price.” This is 
business-like, though humorous; but it would not answer 
We can well imagine that 
he has no desire personally to wage war against England, 
but he must persuade the French army that he has, and 
thus neutralise the Gallic acid that would otherwise burn 
him up. If he does not enlarge the boundaries of France 
in some part of the world, he will soon have his own 
boundary lessened. But he is taking a process just the 
reverse of England, where the navy is a question of growth. 
We are a web-footed race, and look to the sea naturally, 
and our growth of war-ships was a consequence of our 
growth of merchantmen. The Emperor builds the war- 
ships first, not having a web-footed race, and trusts that 
the commerce-ships will follow. This is clearly a mistake, 
unless upon the assamption that he goes forth, like the old 
Danes, to sweep the seas of the war-ships, and then appro- 
priate the commerce. But even that would not pay. 
Commerce and piracy do not thrive together. The Gallic 
Cock is undoubtediy an emblem of Gallic inefficiency in 
salt water, and we doubt if the Eagle be a genuine sea 
eagle, like that of the American Union. It is just possible 
that there may be some design of annexing Mexico upon 
some grievance sustained or improvised by M. Belly in the 
Isthmus speculation at Darien, like M. Lesseps at Suez. 
Grievances are prepared and adjasted at all quarters of the 
world, ready to burst forth at a convenient season. Colonel 
Kennedy says of the French war-fleet-— 

Its sole and unmistakeable object is hostility to the moral position 
of England—a position which England cannot compromise or risk 
while she has a manor asbilling left for its improvement or security. 
The destruction of the British fleet would be the first step to the dis- 
memberment of the British empire. 

But victory on the water belongs to the aquatic tribes ; 
and we trust that if all sense of justice abandons our 
neighbours over the water, we shail do as before—take 
away the offending fleet, and apply it in furtherance of our 
own purposes, 

Colonel Kennedy furnishes a set of tables of the popula- 
tion of Great Britain in twelve military divisions, and one- 
tenth of the adult males gives us a volunteer force of up- 
wards of 500,000 men. England and her colonies possess 
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34,000,000 of represented free people, and 172,000,000 of 
non-represented, the greater part of whom, we trust, are in 
process of being represented with the march of time. 

We will only add that Colonel Kennedy is averse to all 
land fortresses, and that although we do not agree with 
him in this respect, we cordially recommend his little work 
to our readers. The following extract gives his opinions in 
brief :— 

The only fortresses we require are floating fortresses, and of those 
we cannot have too many. ‘The cost of one fortress on shore, which 
would do more harm than good, would provide several additional 
ships of war, capable of adding their ubiquitous protection to the 
flag of England wherever it is hoisted, from our sovereign’s palace 
to the ut.ermost ends of the earth. We may, indeed, require on 
shore a few very powerful batteries, closed at the gorge, to defend 
certain approaches to harbours, &c , but this should be the extent of 
our preparation of that class. Then, with our preponderating ships 
of war, and a well-equipped field force, sufficiently numerous, well 
organised, and well commanded, to fulfil its important charge, we 
shall have nothing to apprehend. 

Where is the commander to be found who would hazard to attack 
a better fleet than his own, for the purpose of landing an army on a 
shore protected by a nation of well-organised, well-commanded, and 
stout-hearted soldiers, more brave, better equipped, and far outuum- 
bering the invaders? These are the elements to be established for 
England’s defence, and not fortresses, which would keep no invader 
off if our fleets are inferior to his, and our troops less numerous and 
less efficient ; the ships and the troops will do the work without the 
fortresses, but the fortresses will be of no avail without the same 
preponderance of ships and a larger amount of troops. It is to be 
hoped, then, that no financial effort to provide fortresses, which are 
not essential, may be permitted to cripple the establishment of the 
fleet, and the troops, which are essential not only to the military 
defence and security of England, but likewise to the uninterrupted 
progress of every class of her inhabitants engaged in or affected by 
the pursuits of trade, commerce, and industry, in their intinite and 
complicated ramitications. 

The Seventh Report of the Science and Art Depart- 
ment of the Committee of Council on Education shows 
a large degree of progress in the special work the 
Department presides over. The first general examination 
for Science Teachers, held in September, last year, was 
attended by 57 candidates, entering for 104 subjects, to 
whom 65 certificates were granted. The bonuses offered 
for scientific instruction, as in the art division, are only to 
be given on results. ‘The students of navigation schools 
have decreased from 2,554 in 1858, to 2,490 in 1859, but the 
fees received have increased from £1,208 to £1,239 19s, 10d. 
The standard by which the drawing prizes are distributed 
throughout the kingdom has been raised from “good” to 
“excellent.” Arrangements have been made for supply- 
ing to the public photographs of objects in foreign museums, 
in the British Museum, or in the hands of private collectors, 
at cost price. The female wood-engraving class has been 
abolished, and the school for female students, in Gower- 
street, placed, like others, on the self-supporting principle. 
During the year, 79 students in the Normal Training 
School, South Kensington, have received maintenance 
allowances to the aggregate amount of £2,762 12s. 3d., 
being an increase of 17 students on the number in 1858. 
The Normal Training School has been attended by 419 
students, being an increase of 12; while in the district 
schools of the metropolis 890 students have been taught, 
and in the elementary schools 9,411 children have been 
taught drawing by the masters and mistresses in training. 
78 schools of art have been in operation during the year, 
teaching 16,109 students in the provinces, who have paid 
£9,794 2s. 1d. in fees, and mainly instructing the 57,116 
children who have been taught drawing in elementary 
schools, and who have paid £2,782 19s. 7d. in fees, 
showing an increase during the year of 5,325 students, and 
of 16,343 children. The training colleges have, for the 
first time, this year been examined by the Department, and 
2,783 students sat. The total number of persons receiving 
instruction through the Department has been 84,972, and 
the fees have been £15,366 4s. 6d., showing an increase of 
20,258 persons, and of £2,045 19s. 6d. in fees. The stan- 
dard for taking prizes has been raised without difficulty, 
and a marked improvement is evident in all the grades of 


drawing. The number of prizes awarded has been as 
follows :— 
1859. 1858. 
Mie. a5  « <« Se 1,056 
First Grade 2,822 2,805 
Second do. ovo. ee 3,718 ... 2,577 
Local medals ... ... ... 842 ... 711 
National medallion... ... 68 ... 74 


The Department’s work has been carried on at less than 
half the cost for school that was expended in 1852-3 on 
the old schools of design, whilst the 80,000 students cost 
an average of 9s. 3d. per student, or about one-seventh of 
the cost in 1851. The State aid to a self-sapporting school 
of art averages about £110, while each schvol receives in 
fees from students an average of £250 a year. 








Tae Last or THE Atcuemists.—The last true believer in 
alchemy, according to Mr. Brande, was Peter Woulfe, the eminent 
chemist, associated with Woulfe’s Apparatus, for condensing zaseous 
products in water, and a Fellow of the Royal Society. Woulfe was 
a tall, thin man; he died in Barnard’s Inn, Holborn, in 1805, and 
his last moments were remarkable. By his desire his laundress 
shut up his chambers, and left him, but returned at midnight, when 
W oulfe was still alive ; next morning, however, she found him dead ; 
his countenance was calm and serene, and, apparently, he had not 
moved from the position in which she had last seen him (Curiosities 
of London). Little is known of Woulfe’s life. Sir Humphry Davy 
states that he used to affix written prayers and inscriptions of 
recommendations of his processes to Providence. His chambers 
were so tilled with furnaces and apparatus that it was difficult to 
reach his fireside. Dr. Babington told Mr. Brande that he once 
put down his hat, and never could find it again, such was the con- 
fusion of boxes, packages, and parcels that lay about the room. 
His breakfast hour was four in the morning; a few of his select 
friends were occasionally invited, and gained entrance by a secret 
signal, knocking a certain number of times at the inner door of the 
chambers. He had long vainly searched for the Elixir, and attri- 
buted his repeated failures to the want of due preparation by pious 
and charitable acts. Whenever he wished to break an acquaintance 
or felt himself offended, he resented the supposed injuries by send- 
ing a present to the offender, and never seeing him afterwards ; 
these presents sometimes consisted of an expensive chemical product 
or preparation. He had a heroic remedy for illness, which was a 
journey to Edinburgh and back by the mail-coach ; and acold taken 
on one of these expeditions terminated in inflammation of the lungs, 
of which he died.—From Timbs's Curiosities of Science, Second Series, 
just published. 
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ON THE HISTORY, GEOLOGICAL AND GEOGRAPHICAL DISs- 
TRIBUTION, AND COMMERCIAL BEARINGS OF THE MARBLES 
OF TUSCANY AND MODENA, AND OF THE BORACIC ACID 
LAGOONS OF THE MAREMME, 


By W. P. Jervis, F.G.S. 
(Continued from p. 361.) 


As the works are very similar, I will only describe that of Lar- 
darello, which I examined with great interest. This thriving little 
colony is en.irely the creation of Count Lardarel, and is situated on 
the torrent Possera, below the village of Monte Cerboli, three miles 
from Serrazzano, and six from Pomarance. A group of half a dozen 
or more lagoni are seen on the slope of the hill, about half a mile 
from the main road, from which they are completely hidden by 
rising ground. Some of these lagoni were those described by Tar- 
gioni Tozzetti, but the vapour-vents—the softioni of which he speaks 
—no longer exist, as they have been artiticially converted into lugoni. 
Singularly enough, boracic acid has never been found in the solid 
state at any depth to which search has been made; it is probably 
either the result of the double decomposition of water and a volatile 
salt of boron, according to Dumas’ theory; sulphide of boron and 
water producing boracic acid and sulphuretted hydrogen, thus :— 
Bo 8, + 4 HO = Bo O, + 2 HO + HS. 


in support of which supposition, we only find the boracic acid appear 
when there is water present; or it may be caused by the reaction of 
sulphuric acid on borates, such as tourmaline, the granite found not 
very far off being so rich in this mineral as to bear the name tour- 
maliniferous granite. It is a point which I should wish to place before 
abler chemists for their approval. The theory I advance is tenable, 
provided we assume the heat to be very great. Though sulphuric 
acid is one of the most powerful, and boracic acid the weakest, next 
to carbonic acid, at ordinary temperatures, they exhibit the reverse 
phenomena at very elevated temperatures ; in fact, boracic acid un- 
der such circumstances will actually decompose sulphates formed by 
the action of sulphuric acid on borates. Before water is introduced 
into the fissures they are mere soffioni; borates of several bases are 
most probably abundant at great depth, and are uninjured by the 
constant passage of sulphurous vapours, and even sulphuric acid, on 
their way to the surface, whence the latter escape, but boracic acid 
is not to be detected. Water being now introduced lowers the tem- 
perature, and the balance of affinities is altered, the powerfully cor- 
roding influence of the sulphuric acid on the borates is set in opera- 
tion, whence the boracic acid is liberated, and ascends in solution 
with the ejected water and steam. Sulphates of ammonia and lime, 
gypsum, alum, &c., are among the minerals abundant around the 
lagoons. 

The first care is in the removal of a certain quantity of clay, and 
the formation of a lagone or basin, of more or less circular form, the 
sides of which have to be strengthened by rough stones to prevent 
them from falling in, but the tenacity of the clay sutlicing for the 
bottom. The usual depth of a lagone is from 4 ft. to 6 ft., rarely as 
many yards; the capacity and depth have to be regulated with the 
utmost care, according to the force of the vapour in that particular 
vent. During the period that the workmen are employed in digging 
a lagoney the steam is conveyed away into the atmosphere, far above 
their heads, by means of a tall wooden chimney, which protects them 
from being scalded. A stream of water has been brought to the up- 
permost lagone at Lardarello, from near the Bagno del Morbo, not a 
quarter of a mile off; the lagone is about 15 yards or 20 yards in 
diameter, with a steam-jet in the centre. Forcing its way through 
the fissures by specitic gravity, the water comes in contact with the 
highly-heated gases and rocks, and is immediately converted into 
steam, which, from its elasticity and enormous increase in volume, is 
ejected with great violence, but is condensed as soon as it reaches the 
surface of the basin by the colder water around. This incessant va- 
porisation of the water and subsequent liquefaction produces a great 
commotion in the lagone, a turbulent little fountain rising about a 
foot, and causing a succession of concentric circular ripples. All 
this time, as noticed by Targioni, there is a copious discharge of sul- 
phuretted hydrogen, which in one case | distinctly perceived at night 
time full a quarter of a mile from a lagone, and before | knew of its 
existence there. Having remained twenty-four hours subject to 
this conflict, the water, which has become of a slate-blue colour, is 
let out of the lagone and passes into a canal, through which it is 
conducted into a second basin at a lower level; thence it passes 
through several more, each lower than the last, though of similar 
construction. In this manner the water dissolves the boracic acid in 
the fissures, and brings it up mechanically mixed with it. No other 
object appears to be attained by making all the water pass through 
the chain of lagoni than to obtain boracic acid of uniform density, 
though Count Lardarel told me that Dumas had expressed to his 
father the opinion that it was highly probable that by some ingenious 
device it might be brought to a saturation of 15 to 16 per cent.—a 
great desideratum. The temperature of the liquid is considerably 
above 212 deg. Fah., and dense vapours rise for many yards in height 
above the ground, heating the air so much as to render it unpleasant 
to remain long near them. Efflorescent minerals and decomposed rock, 
thrown out with the steam, lie scattered all round on the heated sur- 
face of the ground, along with sulphur incrustations and many sul- 
phates, besides iron pyrites in minute veins in the — of rocks, 
While still boiling, the water passes at stated intervals into a Vasco, 
or tank, sixty feet square, which is covered by a tiled roof supported 
at the sides by slight brick pillars. Here the greater part of the 
mechanical impurities, clay, and the more insoluble sulphates, soon 
sink to the bottom, and the water regains its limpidity. ‘The next 
operation is to concentrate the solution of acid, which is effected in 
the adjoining building containing the evaporating pans: these are so 
exceedingly ingenious and simple as to merit particular considera- 
tion; Count Lardarel, who invented them himself, has given them 
the name of Adrian evaporators. Three parallel series of shallow 
leaden divisions, called Scanelli, are placed in a line, each being a 
third of an inch below the one before it, from which it is only sepa- 
rated by a leaden partition half an inch broad, and as deep. ‘The 
scanelli are placed transversely, and are 6 ft. by 22 inches; they are 
arranged under a roof which keeps off the rain, but the evaporation 
is not in any degree impeded, since the sides are open, and only 
occasional brick pillars of the lightest construction are employed to 
support the roof. The length of the building may be several hundred 
feet. At the commencement of the operation a man turns a tap 
which lets the water flow into the first scanello from the vasco in 
regulated quantities, everything depending on this precaution; it 
now flows on from one division of these diaphragm pans to another, 
till, arriving at the bottom of the building, it passes into the second 
row of divisions, and finally back through the last series into the 
diagonal corner, where there is a large and deep reservoir called the 
Caldaja a sale. 1n its progress the water gradually evaporates, as I 
mentioned before, it only contained 14 per cent. or 2 per cent. of 
boracic acid when it entered the building, but having passed through 
tifty or sixty divisions, it assumes a decidedly yellow tinge, mange we 
in intensity until finally it becomes a bright golden yellow flui 
having a peculiar odour. The internal arrangements of the 
evaporators, though they may appear simple enough, were the 
result of much thought. The leaden pans are supported by beams 
over a low vaulted chamber, lined with hydraulic cement, to protect 
the stonework and keep in the heat. For this pu a soffione 
is vaulted over with a stone dome, about 10 ft. high, firmly bound 
with wrought-iron bars; water is admitted, and the steam so pro- 
duced acquires immense power, and thumping loudly against the 
dome, the jets of water seem ready at every moment to undermine 
the structure. The steam now passes through a vaulted p 
into the lower chamber of the evaporators, and, having traversed it 
from end to end, finds its way ort into the open air through a 
chimney at the opposite end. W .t formerly took sixty-two hour, 
to evaporate, is performed byt .s beautiful contrivance in twelve 
the expense being also prop» ..onably diminished. 





From the caldaja a sale the syrupy liquor is periodically conducted 
along a wooden pipe to the Sollsta a0 crptaliien houenen which a 
series of | tonne, or barrels 3 ft. or 3} ft. in diameter, are arranged 
in line. When it is desired to fill them, all that is necessary to be 
done is to remove a plug placed over the centre of each barrel in the 
pipe which runs round the building; the liquor remains four days in 
the ¢onne, during which time it has crystallised at the sides and 
bottom to the thickness of several inches; the liquid portion is then 
withdrawn through a hole in the bottom, by removing a second 
plug, and finds its way along a longitudinal drain, by which it is all 
saved for future use. I think no one could fail to admire these 
beautiful processes, whose characteristic merit is that they allow 
of nothing being lost. 

The boracic acid crystallises in hexagonal plates, about the size 
and thickness of a wafer, having a flaky appearance and pearly 
lustre. From their peculiar form they ackeraiy retain much water 
mechanically mixed, so that they are first put in large wicker 
baskets, corbelli, to drain, and then emptied out on the floor of a 
large airy chamber, called the asciugatojo, or drying house. The 
brick floor is heated, like the evaporators, by steam passing through an 
underground chamber. The boracic acid, being spread out in thin 
layers on the floor, is stirred from time to time with a wooden rake, 
and the crystals, while losing their sharp angles, separate in great 
measure from each other. When dry, nothing remains to be done 
but to shovel up the mass of crystals and remove them to the ware- 
house, where the produce of all the establishments is mixed to ensure 
its being all uniform in quality. It is then put in large barrels, 
containing 2,000 Tuscan Ib., or 13} cwt., ra carted to Leghorn, 
whence the greater rae is exported to England. 

The following table very kindly given me by Count Lardarel, to 
whom I may be permitted to return my best thanks, shows the pro- 
duction of the works, commenced in 1818 by his late father, and 
brought down to last Christmas. I have reduced the weights into 
English tons :— 








Tons, cwt. 
From 1818 to 1828 (ten years) .. .. we se os 521 
»» 1829 ,, 1838 (ten years) oo 02 ce co 6870 

. aa . 748) «(O18 

1840 .. eo. ee 878 (18 

1841 .. ° 

1sa2.. 923 «15 

1843 .. 923 16 

184 . ° 923 «(16 

1845 .. 923 «16 

1846 .. .. - 1048 13 

1847 .. 1,043 13 

1848 .. + 108 18 

1849 .. ° eo « 108 

1850 .. ° o o 1068 18 

1851 .. . ilo 0 

1852 oo ee ° - « 1,166 19 

1853 . - 1,208 19 
1854 . ° ee 1,319 

1855 1,332 19 

1856 +» 1,427 1 

1857 . . van 4 

1858 .. . - 2,026 10 

1859 1,830 18 

Dotel oc cc cs ce ce ce op SS 

Or, Tuscan pounds co oe cc ce ce cs oe 86,156,017 


The Custom-house returns show that the importation of boracic 
acid from Tuscany into England—and it is all produced by Count 
Lardarel and Mons. Durval—has been in :— 


Boracic Acid imported | 











" 
from Tuscany. Olive oil imported | nee — ~-~taee 
a Ree from Tuscany. | scnny. 
os | — 
S$ : Value. 
a Quantities. Value. Value. — 
tons. cwt, &£ j £ £ 
1854 1,18 9 106691 68,858 751,595 
1855 1,338 16 121,163 142,893 747,967 
1856 | 1,253 0 110,264 130,711 } 664,437 
1857 1,245 12 87,192 103,914 | ° 
1858 1,166 15 73,157 133,892 538,500 
1859 «1,785 17 94,846 117,398 648,460 
Totals £7,970 9 £593,313 £67,661 £3,776,463 


Thus the sixth part of the imports from Tuscany into — 
representing £100,000 per annum, is derived from the evaporation 
mineral waters, second only in value to the celebrated oils of Lucca, 
and other parts of the country. 

The first impression produced on my mind, after having gone 
through the whole establishment, was the marvellous simplicity of 
the successive processes ; almost everything being performed by 
nature; little has to be effected by human agency but to convey 
water to the lagoni and ame the supply in the various operations, 
to empty the barrels, and lay the crystals on the floor to dry. Such 
is the work allotted to the forty men who are employed at Larda- 
rello on ordinary occasions. They commence at 4 a.m. in summer, 
and at sun-rise in winter, and only work four or five hours on an 
average daily: thus, I arrived at 10 a.m., but was too late; they 
had finished for the day! The art of procuring boracic acid is, 
however, very harassing; sometimes the sides of a lagone break 
down, or there is not sufficient water; perhaps through carelessness 
on the part of the men the steam supply diminishes at a particular 
spot, as is liable to occur, without their regulating the quantity of 
water accordingly; the inevitable consequence is that the lagone 
becomes useless, and the steam seeks an easier vent for itself else- 
where. In some cases it forms a new soffione a hundred yards off, or 
else, unable to force a passage to the surface immediately, it is needful 
to have recourse to boring, and a perfectly new lagone is constructed, 
This operation is by no means an enviable task ; I felt the ground so 
hot near a fissure which had not quite reached the surface, and from 
which steam puffed out in minute jets, that my feet were nearly 
scalded through a very thick pair of shoes, and 1 was hastily warned 
to retreat, since a few steps further on I should, probably, have sunk 
into a hidden cauldron or steam-bath. Around this place were 
fragments of cretaceous limestone, known by Italian geologists as 
alberese ; the gradual metamorphoses were very visible ; first, the _= 
which had a dirty-brown discoloration, was rendered friable 
shivered, and in other places absolutely converted into gypsum, as 
has been described by Professors Savi and Meneghini. 

The boracic acid crystals are far from pure, containing a small 





quantity of numerous sulphates mechanically mixed. In 1842, 
Wittstein, Rapp. ann. de Berzelius, published the following 
analysis :— 
Boracic acid, crystallised (2 HO BO,).. .. . 76°494 
Sulphate of Iron .. .. .. «2 se oF © . 00°365 
*- Alumina ee <0 Se 0s 66 660 ne oo Se 
i cn da: op. .06 6 00. 06. - Low 
~ ee, ee ne re ae ee 
ne Amwmonia .. oo 0s @8 ee 90 -- 8608 
- a. os «6 6 “. #: «0 «6 os ea: Se 
- Potash Se tb 0s es ee 68 [Se «+. 0860 
Chloride of ammonium .. .. «1 «+ ++ # 0 298 
Water of crystallisation of the above salts .. 6657 
Silicic acid .. 6. oe «+ ee ve oe se oe 1-200 
Sulphuric acid combined with boracic acid .. 1322 
Traces of organic matter and sulphate of iron ., .. « = 
100°000 


The amount of foreign salts has very considerably diminished 
since the lagoni were first made use of; I believe it is not more than 
13 per cent. at this time. In order to purify the crude produce, 
which is not done in Tuscany, nothing is necessary but to re- 
crystallise it once or twice. 

It will suffice to mention that the uses of boracic acid are only 
limited by the supply. The greater part of what Count 
produces is exported to England, that of M. Durval supplying the 
necessities of the French market. Mr. Wood, in 1820, applied 
boracic acid to glazing pottery, and for that branch of industry an 
enormous quantity is consumed. With silicates of the alkalies and 
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various metallic oxides, it forms that beautiful and brilliant flesh- 
= moma glass made at Sevres, of which the composition is as 
ows :— 


Wien ne oe ce co 00 ce ce 00 co co oo 10S8 
Protoxide of lead .. .. «1 se oe oe oo 57°64 


MINE cc > ck, cee de de. eel ee 








DEEP GEOR oc 20. be ce ce 00 ce os oe OR 
Oxide of zinc .. .. os « oo oe - 2°00 
Antimonicacid .. .. «oe «2 08 ws of 3°41 
WOU ce ce ce 6e 68 0 ce 80 60 0°44 

100°000 


—(Salvetat, An. de Ch. et de Ph., 3rd Ser. tome xv., p. 122). 


The glaze for common English porcelain differs only from that 
employed for figures and or ts in the t of borax and 





silica. ‘Their respective composition is :— 
ome mere me ee 45 45 
 ssseasdlll CCC CC 9 12 
TEs, 46 te oe 0e te 0e ce ce ce BE ce 
DTG SIAM oe ce 0c 0c te oe << 2 oo 
BCG. 2. cc 00 ce ce cc ce cs co & of 6 
Minium... .. ee - B. 2 


—(Dumas, 77. de Ch., tome ii., p. 265). 

T was informed by several persons that the vines in the neighbour- 
hood of the lagoons do not get the oidium disease, which is doubt- 
less attributable to the sulphurous vapours which arise so plentifully 
and pervade the atmosphere—perhaps even to the sulphuretted 
hydrogen in a less degree ; hence this locality is well adapted for the 
growth of vines, wherever the soil in the lower valleys admits of 
their cultivation, May not this continual vapour of sulphurous 
acid be the chief reason of the excellence of the celebrated Lacrime 
Christi vines of Vesuvius, to grow which the Neapolitans incur the 
risk of having their vineyards overwhelmed every time there is a 
lava flow. For a similar reason, I would rather ascribe the 
superiority of the Canary wines to the sulphurous bath to which 
they are subjected, than to the richness of the soil, though that is 
also incontestable. 


I should not consider my description of the lagoni complete without 
being permitted for a few moments to turn my attention to the 
character of Count Lardarel, the originator of the works, who died 
in 1858, while yet in the possession of all his mental energies, though 
wasted by lorg and paintul suffering. Endowed with great enthu- 
siasm, combined with indomitable perseverance, he was embued with 
noble and grand ideas; his mind seems ever to have been bent on 
some useful project. He became the master of a truly colossal 
fortune by his well-merited and praiseworthy exertions; nor did he 
selfishly keep his gains to himself, but laid them out usefully, and, 
by giving employment to a great number of the working classes in 
Leghorn and hen towns, as well as on his establishments, he 
rendered himself a public benefactor. Our own countrymen have to 
thank him for the extensive use of the boracic acid glaze in the 
manufactories of Lancashire; and Italy, his adopted country, will 
ever be grateful for the oasis which he has placed in the midst of the 
most sterile lands of the Maremme. A picture of the Piazza dell’In- 
dustria, at Lardarello, will convey a better conception of the man 
than any eulogy. On one side is a handsome block of buildings, 
including the necessary offices, a laboratory, museum of mineralogy, 
apothecary’s shop, philharmonic society, boys and girls’ schools, and 
weaving looms for the wives and daughters of the workmen. In the 
centre of this terrace is a very handsome church, the priest also per- 
forming the office of schoolmaster. Opposite is a neat and spacious 
hospital, to which are attached a physician and surgeon, as, indeed, 
in all the other establishments. On another side is the residence of 
the count, when he comes to inspect the works, and a neat little 
theatre, where the men get up plays among themselves. In the 
centre of two large squares are the marble statues of Leopold I. and 
an allegorical figure of industry. I might mention the establishment 
of road communication, by means of a fine bridge which cost 
£20,000, the ground having been unfavourable for its erection ; the 
space under one of the archways has been made into a paper manu- 
factory. I must not forget the inn and provision shop, where the 
met have the option of purchasing the necessary commoditivs; nor 
the model lodging- houses, where they have apartments for themselves 
and families. Who can view these benevolent institutions, so well 
calculated to advance the moral and social condition of the too 
ignorant Tuscan working classes, without being pardoned for 
digressing for a moment from the more beaten track of technical 
description ? 

The count established a Casa di Beneficenza, or fund, by which the 
men, by sacriticing a day’s wages per month, were free to the enjoy- 
ment of the whole of these liberal institutions, including house rent. 
As might be anticipated the apothecary’s shop is largely frequented 
by villagers from the neighbourhood, who obtain drugs free of ex- 
| ~reser Though the Grand Duke of Tuscany, alive to the good which 

onsieur Lardarel had done, and was doing, ennobled him with the 
title of Count of Monte Cerboli, his nobility was one of a far higher 
order than could be imparted by a paltry coronet, and emanated 
from his greatness of soul. If I were asked to erect a monument to 
him at Lardarello, I would place no statue, but simply copy the 
beautiful words applied to one of our own great men: “ Si monumentum 

, circumspice.” His memory must henceferth be cherished in 
the breast of every true Tuscan, as one who has made the desert to 
blossom as the rose. 





Tue BrrranntA Works, Brvrorp.—The workshops form a 
block of buildings divided into six compartments, running parallel 
to each other, and though internally divided, there is an easy and 
open communication with each, the whole forming a complete and 
unique structure, admirably adapted for its purpose. In front of the 
works, and over the centrai entrance, is a sculptured figure of Ceres, 
at the base of which are the royal arms, and the following appro- 
priate inscription :— 

“*Whatsoever thy hand findeth to do, do it with thy might.” 


But the object which, externally, will attract considerable atten- 
tion, is the tall and handsome chimney, on the opposite or northern 
side of the works. This structure is 130 feet in height, and is built, 
as are the entire works, of beautiful red brick and Portland stone, 
here and there picked out with purple and white bricks. On the re 
or crown of the chimney is placed some iron-trellised work, which 
not only heightens its appearance, but imparts to it a light and 
airy appearance ; and as the lofty crown of the structure is reared 
so high above every surrounding object, it forms a prominent 
feature of attraction for a circle of some miles round. Let us, how- 
ever, enter the building, and just glance at its internal arrangements. 
The first thing which strikes the observant visitor is the general 
~ of the structure; its admirably detailed arrangements, which 

ave been carefully studied to accomplish a single end; its light, 
yet strong and lofty roof, the extent of which may be imagined when 
we state that it is covered with 29,000 skylights, or rather neat cast- 
iron glazed frames in the form of tiles. A more i and durable 
arrangement for lighting we have never seen ; for while giving a cool 
gentle light, there is no liability to leakage or decay; and we may 

ere remark, that each shop is adequately supplied with gas, the 
effect of which is most brilliant when seen in its tout ensemble, 
Economy in manufacture would appear to be carried to almost its 
utmost limits. The division of labour is also as perfect as it well 
can be, and the supply of the raw material to each department is as 
easy as can be imagined ; while the means of distribution of manu- 
factured objects is singularly effective. To give the reader, however, 
a more correct and detailed idea of these works—of their systematic 
and businesslike arrangements—we need only inform him, that no 
article passes over the same ground twice. All the materials, for 
instance, are, either by the railway or river, delivered at one end of 
the building, and pass through successive stages until they come out 
at the other end in a complete state. Thence they are distributed by 
rail or otherwise.—Messenger. 





SCOTTISH MATTERS. 


Last week’s shipments of pig-iron from Scottish ports were on a 
tolerably liberal scale. The usual return is appended :— 





Foreign. Coastwise, Total. Same week 
last year. 

Ports. Tons Tons. Tons. Tons. 
Glasgow .. oc ROS 1,974 + 4,019 .. 3,908 
Port-Dundas ee —. 260 - «= —=0 SG 
Greenock .. oe 88... - ee % .. 255 
Port-Glasgow  .. oe None. . 180 
Bowling .. vo a 360 610 .. -- 
Ardrossan. . oe 1,850 .- 1,558 2,908 .. 1,620 
Troon +s os 70 65 a ae on - 
Ayr.. oe 120 .. 20 és 140 .. 230 
Irvine oe oe — 56 56 50 
Grangemouth .. 510 460 970 661 
Leith “so ow 300 .. 75 375 1,070 
Burntisland ee -- No return, .. - 
Alloa(south) .. 125 .. 21 wis 146 .. _ 
Alloa(north) None. es 255 
"ness ee oe — 710 eo ve 455 
Morrisonshaven .. + Noreturn .. oe - 
Total 4,858 5,559 10,417 9,069 


The Mining Journal, of Saturday, states that the opening of 
hematite mines at Garpel, near Muirkirk, is likeiy to exert a 
beneficial influence on the manufacture of iron in Scotland. The 
hematite used at the Scotch blast furnaces has hitherto been derived 
from the far-off mines of Cumberland and Lancashire, at a price on 
delivery of from £1 1s. to 25s. per ton. By order, a cargo of the 
Garpel hematite was sent, some little time ago, to the Middlesbro’ 
furnaces, and so much approved on trial, that their manager wrote 
the Carpel Company :—" Your hematite proves to be of excellent 

uality, being fully as good as the best hematite of Cumberland.” 
y sence tet are being actively made with a view to a greatly 
enlarged system of operations for the effective development of the 
Garpel minerals ; and of which—taking a careful and comprehensive 
view of them as above adduced, and as far as yet ascertained—it 
may assuredly with the utmost confidence be affirmed that the area 
(some 6,000 acres in extent) comprising the Garpel property affords 
a field for inviting enterprise, and for the profitable employment of 
capital, unequalled by any area of like extent within the whole 
compass of the Scotch coal-fields; and in fact, looking at the variety 
and desirable combination characterising its mineral deposits, for the 
make of a first-class iron, unsurpassed by any mineral tract of 
similar limits throughout the British Isles. 

It appears that in 1859 the various schools of art established in 
Scotland occupied the following position :— 














Total Fees Amount of 

Schools. Number P. id Government 
Taught. _— Aid 
Aberdeen ..ccccce 1862 seccee £274 coccce £194 
Dundee ..... «+. 1910 2B ccoves 334 
Edinburgh ....+. 1777 544 ceseee 1036 
Glasgow -. 3110 EP avcecs 551 
Greenock ......++ 599 201 evce 85 
Paisley . ...see00 732 eee . 362 
Stirling ..... covee O85 =- eeee - 
Total.......- 10,175 cece £1923 2.202. £2562 





The Stirling school has not yet complied with all the conditions re- 
quired by the department, so that a full report is not given of that 
school. From the above table, however, it appears that upwards of 
10,000 pupils are receiving instruction in drawing in the schools of 
art. in the above towns, or in public and private schools, through the 
agency of the schools of art, at a cost to the Government of £2,562, 
which sum includes the payments for the masters’ certificates, and 
other allowances, the payments to pupil-teachers, and the expense 
of medal and money prizes. 

The following gentlemen are among the subscribers tothe guarantee 
fund, which is being raised in connection with the proposed great 
exhibition in 1862:— Messrs. Lyon Playfair, C.B., Edinburgh, 
£200; John Wilson, F.R.S.E., £300; Robert Napier, Glasgow, 
£2,000 ; Walter Macfarlane, Glasgow, £100; S. R. and T. Brown, 
Glasgow, £200; William Stirling and Son, Glasgow, £500; P. 
Lawson and Co., Edinburgh, £1,000; C, B. Findlay, Glasgow, £100 ; 
Richardson Brothers, Edinburgh, £250. 

At the last meeting of the Giasgow water committee it was re- 
ported that the Loch Katrine works were in excellent condition, and 
passing twenty-four million gallons a-day to the Mugdock reservoir. 

t appeared that at one o'clock in the day the consumption of water 
is at the rate of twenty-two million gallons a-day, and at two in the 
morning about fourteen million gallons. Nearly the whole of the 
latter, it was believed, represented waste, which it was agreed to take 
vigorous measures to prevent, by police inspection from house to 
house, in the case of suspected parties. It was believed that 
families going to the coast actually left the water running through 
their water-closets all the time. These parties are to be severely 
dealt with. 


THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 
342. Groras Aveustus Huppart, Brynkir, Caernarvon, ‘“‘ Improvements in 
apparatus for obtaining motive power.”—Petition recorded 8th February, 
1 


560. 

938. LAURENT MARIE BovuLARD, Rue de |’Echiquier, Paris, ‘‘ An improved 
apparatus for preventing or destroying incrustations in steam boilers.”"— 
Fetition recorded 14th April, 1860. 

1010. JULES ALPHONSE Puitipre, Rue du Ponceau, Paris, ‘* A new process and 
apparatus for bleaching fabrics and substances that can be bleached, such 
as thread, textile plants, aud paper pulp.”—Petition recorded 23rd April, 


1106. WILLIAM STRRLING Jackson, Milton-street, Dorset-square, London, 
** Improvements in the manufacture of soap.”—Petition recorded 2nd May, 


1860. 

1141. GrorGs Scort, Ashburnham-terrace, Greenwich, Kent, ‘‘ Improvements 
in furnace or grate bars.”""—etition recorded 9th May, 1860. 

1172. WitttaM Brown and CuarLes NEALE May, Devizes, Wiltshire, ‘‘ Im- 
provements in brick-making machines.”-—Petition recorded 11th May, 1860. 

1202, CORTLAND HERBERT Simpson, Bexhill, Sussex, ‘‘ Improvements in pro- 
pelling vessels through the water, and apparatus connected therewith.” — 
Petition recorded 16th May, 1860. 

1210. Witttam Krurzscu, Chamb r-street, Goodman’s-fields, London, “ Im- 
provements in mortars.” 

1212. Makc ANTOINK FRANCOIS Mennons, Rue de I’Echiquier, Paris, ‘ An 
improved handle or holdfast for files, chisels, and similar tools.”— A com- 
munication from Amédée Paillard, St. Croix, near Geneva, Switzerland. 

1216. Joskru NicuoLson, Chaple House, Hensingham, Whitchaven, Cumber- 
land, “ Improvements in reaping machines.” 

1218. ANDREW Ropertson, Neilston, Renfrewshire, and ALEXANDER RITCHIE, 
Glasgow, Lanarkshire, N.B., “‘ lmprovements in steam boilers and other 
furnaces, and in the prevention of smoke.” 

1220. James CoE, Coventry, Warwickshire, ‘‘ Improvements in looms for 
weaving.” 

1222. RicHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ An improved 
noes machine.”"— A communication from Arthur Legros, Tournan, 

‘rance, 

1226. Witt1aAmM Gerves, Caledonian Mills, New North-road, Battle Bridge, 
London, “‘ Improvements in saw-milis.” — Petitions recorded 17th May, 1860. 

1228. sTILARY NicuoLas Nissen, Mark-lane, London, * Improvements in the 
preparation of paper, in order to prevent the extraction or alteration of 
writings thereon without detection.” 

1230, JAMES Fereuson, Paisley, Renfrewshire, N.B., “ Improvements in and 
connected with looms for weaving.” 

1234. SaMURL Davey, Hatton-garden, London, “ Improvements in fasten- 
ings for attaching buttons, studs, brooches, or other ornaments and 
fastenings, to articles of dress, and for other uses.” 

1236. ALFRED VinceNT Newton, Chancery-lane, London, “ An improved 
liquid preparation of tobacco.”—A communication from George Jaques, 
Somerville, Middlesex, Massachusetts, U.S. 

1238, WiLuiaM Epwakb Newton, Chancery-lane, London, “ Improvements 
in printing blocks for printing fibrous and textile favrics.” —A coummunica- 
tion from Thomas Crossley, New York, U.S. 

1240. CHRISTOPHER BINKS, Par.iament street, Westminster, and Joun Mac- 


1245. Tuomas Wiuiam Trvuton, Euston-road, London, “ Improvements in 


chimn ps. 

1246. Winttam BaRKER, jun., Huyton Brewery, near Liverpool, ‘‘ Improved 
apparatus for regulating the tem of ale, beer, porter, and other 
liquids, during the process of fermentation.” 

1247. James Crale, Paisley, Renfrewshire, N.B., “ pee in cropping 
and clipping machines for the treatment of woven fabrics.” 

1248, SaMUEL RopegRs SaMURLS, Nottingham, “‘ Improvements in machinery 
used in weaving.” 

1249. Gorge NiIMMO, Glasgow, Lanarkshire, N.B., “Improvements in the 
manufacture of iron.” 

1251, Witt1am Epwarp Newton, Chancery-lane, London, ‘“ Improvements 
in the mode of, and apparatus for winding clocks or other time-keepers.”— 
A communication from C. B. Hoard, U.S. 

1252. ALFRED HOLLAND, Queen-street, Oxford-street, London, “‘ An improve- 
ment in the construction of roller-blinds.”—Petitions recorded 2ist May, 
1860. 


1254. JosepH Wi.t1am Writson, Buckingham-street, Strand, and Jouwn 
Harris, Gresham-street, London, “‘A new method of constructing and 
forming boxes or eases for taining and inclosing different articles, more 
especially during their transmission by post or other conveyance.” 

1256. SamuEL Hoop, Upper Thames street, London, ‘‘ The manufacture of 
improved wrought-iron sash-frames and casements, and all kinds of 
wrought-iron framing.” 

1258. BrwickE BLACKBURN, Clapham-common, Surrey, and Henry Carr, 
on, Westminster, “Improvements in railway axle-boxes and 
axles.” 

1262. James Hickisson, Maria-street, Kingsland-road, London, ‘‘ Improve- 
ments in means or apparatus for ascertaining the character of metals, 
particularly applicable to the detection of counterfeit coin.” 

1264. Joun Paton, Glasgow, Lanarkshire, N.B., “ Improvements in ma- 
chinery or apparatus for winding, lifting, and boring for mining pur- 





poses. 

1266. WiLu1AM CLIssoLD, Dudbridge, Gloucestershire, ‘‘ An improvement in 
the manufacture of driving-belts.”— Petitions recorded 22nd May, 1860 

1269. GeorGk Pauw, Glasgow, Lanarkshire, N.B., “‘ Improvements in ma- 
chinery for winding yarn or thread.” 

1270. Tuomas Coreg, Liverpool, ‘ Improvements in the treatment and pre- 
paration of tobacco.” 

1271. Wiuu1am Hickurne Burnett, Margaret-street, London, “ Improve- 
ments in electric telegraphs, and in apparatuses employed therewith, a 
part of which impr i licable to the winding of clockwork.” 

1272. MicHaEL CAVANAGH, London, ‘‘ Improvements in lock 
spindles.” 

1273. Pierre ERNEST CHEVALIER, Boulevart St. Martin, Paris, ‘‘ An im- 
proved table-stand for the support of glasses and other articles.’ 

1274. Georck BarTHoLomeEw, Linlithgow, N.B., ‘‘ Improvements in shoes 
for the feet of horses and other animals.” 

1275. Ropert HannaM COoLLyee, Alpha-road, Regent’s Park, London, ‘“‘ Im- 
provements in the manufacture of tubes and other vessels and other 
articles, and in the machinery and apparatus connected therewith.” 

1276. CHARLES FaNSHAWE ATKINSON, Sheffield, ‘‘ Certain improvements in 
the manufacture of chains.” 

1277. Joun SuMMERSCALES and JuBAL SaGar, Keighley, Yorkshire, ‘‘ Im- 
pr ts in hing, wringing, mangling, squeezing, and crushing 
machines.” 

1278. THomas HeppLeston, Manchester, “ An impr t or impr 
in breech-loading fire-arms, and in projectiles to be used therewith.” 

1279. WiLL1AM Howarb, Great Russell-street, London, ** An improved window- 
blind ” 

1280, Dents MuLKAY, Rue Rasiére, Brussels, ‘‘ Improvements in springs for 
supporting or distending ladies’ dresses.” 

1281. WituiAM Henry BarkkR, Kingston-upon-Hull, ‘‘ Improvements in 
moulds for candles.” 

1282. Francois JosepH Epovarp Dvucios DE Bovssois, Place Vendéme, 
Paris, ‘Improvements in the manufacture of tubes, hollow axles, shafts, 
gun-barrels, masts, and other tubular metal articles.” 

1283. Francois JosepH Evovarp Ducios ve Bovussois, Place Vendéme, 
Paris, ‘* Improvements in the t t of bitumi rocks for the ex- 
traction of bitumen therefrom, and in the appiication of the residuum to 
various useful purposes.”—Petitions recorded 23rd May, 1860. 

1284. Joun SHarp, Bradford, Yorkshire, ‘‘ Improvements in looms for 
weaving.” 

1285. RicuarD Hussanp Heienway, Strand, London, ‘‘ An improved cooking 
apparatus.” 

1286. Tuomas Jounson, Plumstead, Kent, “‘ Improvements in machines for 
washing bottles and jars.” 

1287. Ropert Catvert CLAPHAM, Walker, Northumberland, and RicHarp 
Cait, Gateshead, Durham, “‘ Improved deodorising agents.” 

1288. WILLIAM Baker, Sheffield, ‘* Improvements in the manufacture or pro- 
duction of white lead.” 

1289. WittIaM Epwarp Newton, Chancery-lane, London, ‘‘ Improved ma- 
chinery or apparatus for mixing and moulding materials for the manufac- 
ture of fuel, part of which machinery or apparatus is applicable to moulding 
bricks and o:her analogous articles.’—A communication from Messrs. 
Couillard and Mazeline, Havre, France. 

1290. Joun Pappon, Swansea, and WiLL1AM Lowtuer, Briton Ferry, near 
Neath, South Wales, ‘‘ Improvements in coke ovens.”—A communication 
from Henry Eaton, Nantes and Bordeaux, France. 

1291. FRepERIC WALLER Prince, Wellington-street, London Bridge, ‘‘Im- 
provements in fire-arms and orduance,”—Petitions recorded 24th May, 
1860. 

1293. CHARLES DoveLas WADDELL, Queen’s-terrace, Bayswater, London, 
“Improvements in ordnance and fire-arms, and in the application and 
arrangement of the propeiling agents with which they are charged.” 

1294, Jonn InGHam and GeorGE CoLuizr, Halifax, Yorkshire, ‘‘ Improve- 
ments in the manufacture of fabric of the character of that technically 
cailed ‘ camlet.’” 

1295. Joun Mactntosn, North Bank, Regent’s Park, London, ‘‘ Improve- 
ments in breech-loading fire-arms, ordnance, cartridges, and projectiles.” 
1297, BENJAMIN FiNcH, Beaufort-square, Chepstow, ‘‘ An improvement in the 

arrangement of the rudders of ships and vessels.” 

1298. Tuomas Dickins, Middleton, Lancashire, and GiLperT Mc CuLtocg, 
Manchester, ‘‘ Imp its in hinery or apparatus for spinning and 
doubling silk, cotton, and other fibrous materials.” 

1299. Gror@e WALLIS, Victoria-grove, Fulham-road, West Brompton, Middle- 
sex, ‘‘ New or improved methods of preparing drawings, writings, designs, 
prints, or impressions of engravings and photographs, for the purpose of 
impressing or engraving the same in or upon metallic surfaces, and 
thereby producing printing or embossing surfaces or ornamental metallic 
surfaces for such purposes as the same are or may be applicable to; also 
new or improved hinery to be employed in the said impressing or en- 
graving.”—Vetitions recorded 25th May, 1360. 

1300. GkorGES DE LaIRE and CHARLES GIRARD, Imperial Mint, Paris, “ A 
new process for manufacturing red and violet colouring matter.” 

1301, Eowarp Tuomas Hugues, Chancery-lane, London, ‘‘ Improved methods 
of obtaining artificial light, and in the apparatus and burners connected 
therewith.”—A communication from Gustav Arnold Kiihme, Berlin. 

1303. GeorGE EuLiot, the Hall, Houghton-le-Spring, Fence Houses, Durham, 
“Impr ts in weighing coal at the screen, and in the apparatus for 
the same.” 

1304. GILBERT DANIEL Jongs, Pentonville, London, “ Improvements in the 
manufacture of sand, emery, and glass-papers and cloths, and in the ma- 
chinery employed therein.” 

1305. Ricuarp ARCHIBALD BROoMAN, Fleet-street, London, “‘ Treating certain 
animal substances i: order to obtain albuminous, gummy, glutinous, and 
glairy products and fat.”—A communication from Benjamin Paraf-Javal, 
Paris. 

1306. Groroe Dower and George James FarMeR, Birmingham, “ Im- 
provements in machinery for the manufacture of boot-heels and tips, coins, 
medals, tokens, checks, and such like articles.” 

1307. Joun Date and Heinkicu Caro, Manchester, “ Improvements in ob- 
taining colouring matters for dyeing and printing.” —Petitions recorded 26th 
May, 1860. 

1309, Grores Rowtnson, Newcastle-upon-Tyne, “ Improvements in the manu- 
facture of salts and preparations of ammonia.” 

1811. WituiamM JeremianH Murpuy, Cork, Ireland, ‘ An improved motive- 
power engine.” 

1313. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in ruffles or gathered fabrics, and in the apparatus employed in their 

facture.” — A ication from George B. Arnold and Alfred 
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Arnold, New York, U.S. 

1315. Henry Ditcurienp, Calceth, near Manchester, ‘‘ Improvements in ma- 

mag | 2 apparatus for folding woven fabrics.”—Petitions recorded 
‘ay, 1860. 

317. CuristiaAN Scarete, Bebbington, Cheshire, ‘Improvements in the 
manufacture of lubricants.”—A communication from Ferdinand Wen 
Kleist, Berlin. 

1319. CHARLES Berck, Herve, Belgium, ‘‘ Improvements in the manufacture 
of the selvages of woollen cloths and other stuffs.” 

1321. Joun Dv@paue, jun., and Eowarp Dvuepaus, Blackburn, Lancashire, 
“Improvements in the construction of journals and bearings for shafts, 
spindles, and other similar articles.” 

1823. WILLIAM SamusL Noswortay, Coleman-street, London, “ Improve- 
ments in pianofortes.” 

1325. ALEXANDER SAMUELSON, Scott-street Foundry, Hull, “‘ Improvements 
in gunboats.” 

1327. Hesketh Huenes, Homerton, Middlesex, ‘‘ Improvements in ma- 
chinery for goffering, fluting, shaping, embossing, and connecting together, 
lace, ribbons, and other like materials, part of which improvements are also 

licable to the shaping and corrugating of metals.” 





Queen, Old Jewry, London, ** Improvemeuts in treating certain z 
is for obtaining oxides * manganese and other products there- 





from.” —- Petitions recorded 19th May, 1860, 
1243. THOMAS BLAKELBY, Liverpool, ‘‘ 1... rovements in rotatory engines.” 





1329. Ropgrxt HaNsam Couuyer, Alpha-road, Regent’s Park, London, “ Im- 
provements in telegraphic purposes, also applicable to other 
purposes.” — Petitions recorded 29th May, 1860. 
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1331. Epmonp AxMaNnpD Louis D’Arey, Boulevart St. Martin, Paris, “An 
improved candlestick ” 

1333. Wiliam PicksTong, Radcliffe, and Witlam Bacon, Southport, 
L hi “ Imp’ ts in machinery for dyeing, washing, and 





” 
WMidal “ 





1335. EUGENE CaRLEss, Bow-common, Imp its in the 
manufacture of all kinds of candles, for the purpose of rendering them free 
from guttering.” — Petitions recorded 30th May, 1860. 


522. GrorcE JENKINS, Tyne Cottage, Hanwell, Middlesex, “ Improvement® 
in children’s metal cots or bedsteads."—Petition recorded February 


1860. 
746. Gores BANKS RenniB, Holland-street, Blackfriars, London, ‘‘ Improve- 
ments in the construction and mode of working and employing floating 
latforms, pontoons, or docks, for supporting ships or other vessels.”— 
tition recorded 22nd March, 1360. 
757. FREDERICK CurisTiAN Meysr, Prune-street, Philadelphia, oS. “Im- 





1337. Wiuu1amM Renwick Bowpitcn, Wakefield, Yorkshire, “ Imp ents 
in the purification of coal gas, and of coal oils.” 

1339. SamusL RowsorHam, Putney, Surrey, “I its in the posi 
tion and manufacture of — 

1341. CHARLES ALDIN, Clapham Park, Surrey, “‘ An improvement in the 
construction of paving-tiles.” 

1343. JAMES ALEXANDER MaNNING, Inner Temple, London, “‘ Improvements 
in the treatment, application, and use of sewerage matters and the general 
waste of towns and factories.” 

1845. Gror@k Mackenziz, Paisley, Renfrewshire, and JOHN HaMILTon, 
Glasgow, Lanarkshire, N.B., ‘‘ lmprovements in bobbivs or holders for 
textile materials.” nd 

1347. Wiuuiam Horatio HarFigup, Royal Exchange-buildings, London, 
“Improvements in tans and windlasses, and in shackling-chains.”’—- 
Petitions recorded 31st May, 1860. 








Patents on which the Stamp Duty of £50 has been Paid. 


1579. Ricuarp Roperts, Heaton Norris, Lancashire, and Wrient Suaw and 
SaMvEL Suaw, Gee Cross, Cheshire.—Dated 5th June, 1857. 

1508. AMORY FAIRBANKS SHERMAN, Roxbury, Norfolk, Massachusetts, U.S.— 
Dated 6th June, 1857, 

1645. JosEPH WHITWORTH, Manchester.-—Dated 12th June, 1857. 

1605. WinLiaM WriGut, Forth-street, Newcastle-on-Tyne.—Dated 9th June, 


1857. 
1629. Geore@e SAMPSON and JosEPH Sampson, Gordon-street, Bradford, and 
Euiyau LEpGER, Lofthouse, near Wakefield, Yorkshire.—Dated 10th June, 


1857. 
1639. JamES ROBERTSON, Glasgow, Lanarkshire, N.B.—Dated 11th June, 
1857. 


1641, Josian LATIMER Cuark, Adelaide-road, Haverstock-hill, London.— 
Dated 11th June, 1857. 
1646. James BucHaNnan, Glasgow, Lanarkshire, N.B.—Dated 12th June, 


1857. 
1655. Eugene BArsant! and Feuix MATTEvcct, Florence.—Dated 12th June, 


1665. ALFRED VINCENT Newton, Chancery-lane, London.—A communication. 
—Dated 13th June, 1857. 

1623. JamEs Brown, Aldgate, London.—Dated 10th June, 1857. 

1635. W1LL1aM EpwarD NewrTon, Chancery-lane, London.—A communication. 
—Dated !0th June, 1857. 

1671. WittiaM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 15th June, 1857. 

1672. FREDERICK LEVICK, jun., and Jonn James, Cwm Celyn and Blaina 
Ironworks, Monmouthshire.—Dated 15th June, 1857. 





Patents on which the Stamp Duty of £100 has been Paid. 


1404. Jonn Horrocks, jun., and James DunLop Horrocks, Down-street, 
Piccadilly, London.—A communication.— Dated 8th June, 1853. 

1423. JoskpH Westwoop and Ropgsrt BAIL, Poplar, Middlesex.—Dated 
10th June, 1853, 





Notices to Proceed. 


235. Joze Luis, Welbeck-street, Cavendish-square, London, “ Improvements 
in the apparatus for preparing and clarifying resinous substances.”—. 
communication from Dromart and Dussillol, Brothers, Paris, = 

239. Jostau Swain, Hyde, Cheshire, ‘‘ Certain improvements in fire-bars, 
and in the means of actuating or shifting the same.”—Petitions recorded 
30th January, 1860. z Pee 

244. AprauaM Ripuey, Bridge-street, Blackfriars, London, “‘ The application 
of the shavings, pariags, and refuse of hides and leather to a new manu- 
facture, and in the process and mode of treating or operating the same, in 
order to produce the said new article or fabric.” 

247. LeoxAnb APPLETON, Clarence-road South, Kentish Town, London, “ The 
arrangement and a removal of patterns, invoices, letters, papers, 
&c., more particularly tailors’ patterns.” ‘ 

249. Tuomas SmitH, Gloucester-terrace, Cambridge Heath, London, “ Im- 
provements in the manufacture of chenille, and in apparatus employed 
therein.” ‘ , 

255. RicHaRD JoHN CoLE, Chepstow-villas West, Bayswater, London, “‘ Im- 
provements in pencils and in holders for the same.” : 

256. FERDINAND Jossa, Suncerland, Durham, ‘‘ Improvements in the manu- 
facture of sal ammoniac from small and refuse coals, and from the gas 
generated in the manufacture of coke.”—/etitions recorded 31st January, 
1 


860. : 
259. BENJAMIN SHAW, Wellington, Salop, “‘ Improvements in stench-traps, 
and in the cesspools or pits of sewers.”—Peition recorded lst February, 


1860. 

267. ABDIEL Hawkins, Hatton-garden, London, “‘ Finishing machine- 
wrought wood carvings, and also for finishing certain wood carvings rough 
hewn or cut by hand-labour.” 

274. Tuomas RovutLepes, Eynsham Paper Works, near Oxford, ‘‘ Impreve- 
ments in the manufacture of paper.” — Petitions recorded 2nd February, 1860. 

279. Leon PizRRE Barre, Paris, ‘‘ Certain improvements in steam boilers.” 

282. WatTer Howss and WILLIAM BuRLEY, Birmingham, “‘ A new or im- 

roved method of attaching lamps and whip-sockets to carriages.”— 
utitions recorded 3rd February, 1860. 

293. JACOB GEOGHEGAN WiLLANS, Clarence-place, Belfast, Antrim, Ireland, 
“5 ts in the fact 1) - 

294. JaMES Tayor, Birkenhead, ‘‘ Improvements in locomotive engines and 
whee! carriages.” 

295. A <oaew Kean, Newton Heath, near Manchester, ‘‘ Improvements in 
Jacquard machines.” 

296. JuLivs Gustav DaHLke, Kingsland-road, London, ‘‘ Improved filtering 

itions, and imp ts in filtering vessels and apparatuses.” 

298. PaTRICK RoBeRTsoON, Sun-court, Cornhill, London, ‘* Improvements in 
brewing beer, ale, and porter, also in separating brewers’ worts from grain 
and beer, ale and porter from yeast and other matters, and also in apparatus 
used for the-e and like purposes.”— Petitions recorded 4th Feb: wary, 1860, 

$11. JoskPpH SKEKTCHLEY, Ashby-de-la-Zouch, Leicestershire, “ lmprove- 
ments in apparatus for evaporating the moisture from slip for potters’ 








317. Tuomas Tyg and CuarLEs WILLIAM ANDREW, Brixton-road, Surrey, 
‘An improved method of trapping sinks, especially adapted for kitchen 
and scullery sinks in domestic dwellings to prevent escape of noxious 
effluvia therefrom.” —Petitions recorded 6th February, 1860. 

319. Wintiam Newton Wi1son, High Holborn, London, ** Improvements in 
sewing machines and apparatus connected therewith.”—Tue first part is a 
communication from Lucius Bigelow, Boston, U.S., and the remainder is 
his own invention. 

323. Henry ConsTANTINE JENNINGS, Great Tower-street, London, “ Improve- 
ments in the manufacture of pulp.” 

$24, Aime Louis Eugene Breittmayer, Rue de Bruxelles, Paris, ‘‘ Improve- 
ments in machinery for and in engraving the metallic surfaces of printing 
rollers or cylinders.’ ee 3 

$29. EpmuxD Lxa, Hill Top, West ich, I » “‘An imp 
ment or imp ts in the facture of iron and steel tubes,”— 
Petitions recorded 7th February, 1860. ed 

344. James Cocker, Liverpool, “‘Improved apparatus for indicating the 
number of passengers carried by public vehicles.”—/etiion recorded sth 
February, 1860. . 

348. CHARLES STUART, Halifax, Yorkshire, “ Imp its in hi 
apparatus for the manufacture of soles for clogs, shoes, and pattens.” 

352. Henry Deacon, Widnes, and Tuomas Kopinson, St. Helen's, Lanca- 
shire, “ Improvements in the manufacture of soda.”— Petitions recorded 9th 
February, 1860. 

376, BENJAMIN PURNELL, Birmingham, “Improvements in hot-water appa- 
ratus, applicable to the heating of buildings, supplying baths and laundries, 
and other similar uses.” 

377. ALFRED VINCENT Newron, Chancery-lane, London, ‘‘ An improved con- 
struction of joints for railway bars or rails."—A communication from 
George Smith Avery, Cross River, Westchester, U.S.”— Petitions recorded 
lith February, 1860. 

394. WitLiaM CLARK, Chancery-lane, London, *‘ Improvements in apparatus 
used for stretching, drying, and finishing woven fabrics.”—A communica- 
tion from Alphonse Delharpe, Tarare, Rhone, France. 

395. Lewis Joun THomMas Howarp and Lewis Howarp, West-street, Green- 
street, Bethnal-green, London, “‘ Improvements in the fabric or material 
used for bolting or sifting flour and other matters.”—Vetitions recorded 
13th February, 1860. 

396. SamugL Corrine, Tokenhouse-yard, London, ‘‘ Improvements in the 
manufacture of coffins.”—A communication from John R. Cannon, New 
Albany, U.S.— Petition recorded 14th February, 1860. 

417. Gagtano Bonguui, Milan, “ Imp’ in hi 
figured fabrics.” —/etition recorded 15th February, 1860. 
426. WintiaM CLARK, Chancery-lane, London, “‘ Improvements in the manu- 
facture of gas, and in apparatus for the same.”—A communication from 
Etienne Charles Zacharie , Paris.— Petition recorded 16th February, 

1860 


446. PizrRE ADOLPHE GILLIs, Braine-le-Comte, Belgium, ‘‘ An improved 
regulator for prime-mover engines.”— Petition recorded 18th February, 1860. 

506. Seta WakD. Battersea, Surrey, ‘“‘ Improvements in sewing machines.”— 
Petition recorded 24th February, 1860, 
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in hinery for copying ornamental figures aud forms.”— 

Dutition recorded 23rd BMaveh, 60 

912, CHARLES NEWBOLD, Nottingham, ‘“ Imp ts in hinery or 
7 for, and the method of, manufacturing vessels and other articles.” 
—Petition recorded 12th April, 1860. 

977. Witttam Epwarp Newton, Chancery-lane, London, “ Improvements in 

ressing bonnets, bennet frames, and similar articles.” —A communication 
rom Mary Jane Osborn, Louisville, Kentucky, U.S.— Petition recorded 18th 
April, 1860, 

1101. ALEXANDER Bain, Rahere-street, Goswell-road, London, “‘ Improve- 
ments in the means of obtaining copies of letters and other writings or 
documents.”—Pet.tion recorded 2nd May, 1860. 

1183. Wituiam Henry Montz and Henry Kine, Millbrook, Hampshire, 
“Certain improvements in marine steam engines, part of which is appli- 
cable also to ships’ pumps.”— Petition recorded 14th May, 1860. 

1206. CHARLES CowPER, Southampton-buildings, Chancery-lane, London, 
“The manufacture and application to fibres and fabrics of a new blue 
colour, and compounds of the same with other colours.”—A communication 
from Cyprien Marie Tessié du Motay, Paris.—Petition recorded 16th May, 
186 








1216, Josrpu NicHoison, Chaple House, Hensingham, Whitehaven, Camber- 
land, “‘ Improvements in reaping machines.”—Petition recorded 17th May, 
1860, 

1235. Josian Legs, Birmingham, “Improvements in the manufacture of 
swivels, hooks, and rings, for attaching and securing watches, chains, or 
jewellery, parts of which impr are applicable to key-rings, ear- 

rings, and other similar articles.”—Petition recorded 19th May, 1860. 

1249. GrorcE Nimmo, Glasgow, Lanarkshire, N.B., “‘ Improvements in the 
manufacture of iron.” 

1251. Winu1am Epwarp Newton. Chancery-lane, London, ‘‘ Improvements 
in the mode of, and apparatus for, winding clocks or other time-keepers.” 
—A communication from C. B. Hoard, U.S.—/etitions recorded 21st May, 
1860. 





1253. Grorez Mouton, Manchester, ‘* Impr ts in hinery 
transferring to or tracing upon printing rollers or cylinders copies of de- 
signs or patterns intended to be etched or engraved thereon.” 

1264. Jonn Paton, Glasgow, Lanarkshire, N.B., “‘ Improvements in ma- 
chinery or apparatus for winding, lifting, and boring for mining purposes.” 
— Petitions recorded 22nd May, 1860. 

1290. Joun Pappoy, Swansea, and WiLuiaM Lowruer, Briton Ferry, near 
Neath, South Wales, “ Improvements in coke ovens.”—A communication 
from Henry Eaton, Nantes and Bordeaux, France.— Petition recorded 24th 
May, 1860. 

1295. Joun Macintosu, North Bank, Regeut’s Park, London, “‘ Improve- 
ments in breech-] ng fire-arms, ordnance, cartridges, and projectiles.”— 
Petition recorded 25th May, 1860. 

1304. GitpertT Danie, Jones, Pentonville, London, ‘“‘ Improvements in the 
manufacture of sand, emery, and glass papers and cloths, and in the 
machinery employed therein.” —/etition reco 26th May, 1860. 

1345. GrorGE MACKENZIB, Paisley. Renfrewshire, and Joun HAmILTon, 
Glasgow, Lanarkshire, N.B., “‘ Improvements in bobbins or holders for 
textile materials.” — Petition recorded 31st May, 1860. 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 

List of Specifications polished during the week ending 
8ch June, 1860. 
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*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order 
made payable at the Post-office, High Holborn, to Mr. Bennet Woodcroft, 
Great Seal Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents, 


Ciass 1.—PRIME MOVERS, 

Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, §c. 

ome, | Set Stockwell, Surrey, ‘‘ Steam engines."—Dated 28th November, 


These improvements are applicable to steam engines intended to work 
with a great degree of expansion of the steam in the cylinder, and consists 
in an improved method of imparting a variable motion to the slide-valve, 
so that the time of cutting off the steam may be regulated as required, with- 
out materially altering the time of admitting the steam into, or allowing it 
to escape from, the cylinder. The invention consists in the employment of 
an apparatus worked from the crauk-shaft of the engine by eccentric, or 
other convenient means, to give motion to the link (used for working the 
slide-valve in connection with double eccentrics) in the direction of its 
length, so as to cause it to quicken the motion of the valve at the time of 
shutting off the steam, and then cause the valve to move slower than its 
ordinary rate, so as to shut off the steam at any part of the stroke that may 
be required, without altering the time of opening the ports for its admission 
into, or for its escape from, the cylinder, or vice versa ; in the case of a fixed 
link being used the motion may given to the sliding block in order to 
effect the same object. By these means the additional expansion valve 
ordinarily used may be dispensed with, while at the same time the steam 
will be shut off wuch closer to the cylinder, and thereby a greater economy 
of fuel effected, which will be particularly the case in quick working 
engines, and in oscillating engines, which ordinarily have long belt passages 
between the expansion and slidv-valves, as the slide-jacket and 


said tube may be either vertical, inclined, or horizontal To the said 

sure reservoir there is fitted a mouth-piece, the orifice of which is less 

the diameter of the d tube. In the interior of the said tube are 
arranged several screws of a single thread of a less diameter than the tube. 
These screws are fixed on spindles, which are provided outside with either a 
pulley, or fly-wheel, or cog-wheel, or any other suitable mechanism for 
transmitting power. Experiment has demonstrated that, on 0} the 
orifice of the before-mentioned mouth-piece—which | be a 
sluice, a valve, a cock, or other suitable means—a flow of the liquid takes 
place, and that the presence of the screws does not diminish the amuat ex- 
pended, providing the orifice is smaller than the smallest passage left in the 
aforesaid tube. As soon as the flow of liquid commences, its motion in the 
tube causes the screws to revolve with their spindles ; this rotation consti- 
tutes the motive-power, which may be transmitted as desired. The interior 
force of the current will therefore be indefinitely reproduced without 
affecting the motion of the liquid after it has left the orifice, seeing that 
both the speed and the amount expended remain the same. 











Crass 2.—TRANSPORT, 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2660. F. Prince, Hove, Sussex, “‘ Reducing the resist of the atmosphere to 

progress of railway trains.”—Dated 24th November, 1859. 

This invention consists, principally, of screens or blinds attached to the 
end of each carriage, and so constructed and arran as to be readily 
caused to overlap the succeeding carriage, both at the top and sides, for the 
purpose of enclosing the space between the ends of the carriages, and thus 
preventing the rush of air, caused by the high velocity at which the 
carriages are travelling, from acting against the front of the next carriage 
and impeding its + The — may be fitted with a movable front 
in the form of the bow of a vessel, or the fore part of a conical bullet, 
Not proceeded with. 

2665. W. 8. CoLtins, jun., Bristol, and F, J. Cuarn, Warwick-street, Pimlico, 

London, * Propelling vessels.” —Dated 24th November, 1859. 

This improved Soupoller acts in the manner of a paddle, and to operate 
which the inventors employ a rotating crank-arm on the propeller 
which describes a circle, say of one half the diameter of a e-w! 
suitable for same vessel ; near this circle, in a line horizontal with the pro- 
peller shaft, they dispose a fixed stud pivot, and joint thereon an arm of 
about the same length as the crank-arm, These two arms they connect by 
a bar, the length of which is such that, together with the length of the 
crank-arm, or with that of the pivotted arm, the two are about equal to 
the diameter of the circle before mentioned, say rather more. They attach 
to this connecting-bar one or more paddies or boards which are to enter 
the water and prod the propelling action. By communicating motion 
to the shaft and crank-arm, the one end of the connecting paddle-bar will 
be carried round by the revolution of the crank-arm, while the other end 
of the same bar oscillates on the arm pendant from the pivot stud, which 
end alternately rises up to nearly the centre or crank-shaft, recedes 
back below the stud pivot, thus describing a quarter circle, and giving a 

eculiar motion to the paddles, which all enter and leave the water at 
same time, or nearly so, and this in a perpendicular position, or nearly so ; 
while in the water the puddles move so as to produce the propelling action, 
and while out rise high out of the water to afford plenty of clearance for 
the return movement.—Not proceeded with. 

2666. W. Smirn, Salisbury-street, Adelphi, London, “ Applying and working 

roses in boats and vessels."—A communication,— Dated 25th Novem- 
, 1859. 

This invention relates to a novel mode of fitting or applying propellers, 
and in the mode of working or driving them, so that the full or effective: 
power of the propelling engine may be transmitted or exerted, whatever 
the variation may be in the immersion or load-line of the boat or other 
vessel, and by which novel mode of applying the propelling apparatus the 
wash of the receding waves produced by the action of the propeller 1s ren- 
dered harmless to the banks of canals, Ins of fitting the propeller or 
propellers (whether screw, paddle, or other form) in the ordinary manner 
of applying and working them, the eo mounts the propelling instru- 
ment or apparatus in a frame, which is ble of being raised or lowered 
at pleasure by means of worm and wheels and rack-gearing to an extent 
between the limits of the highest and heaviest load-lines or lines of immer- 
sion. The sliding-frame just described is fitted in a suitable recess or = 
like chamber, the sides whereof confine the agitated water within it, and 
discharge it at the end of the chamber or trough-like box, , oa of 
agitated water being thereby limited in width, and rendered ess to the 
banks, and thus, whilst the vessel only produces such waves in advance as 
are due to the speed at which the vessel is propelled, the washing away of 
the banks produced by the agitation of the propeller is avoided. The motion 
is communicated from the driving-shaft of the engine to the pi 
through or by means of wheel-gearing, a sliding-wheel being fitted upon a 
vertical shaft provided with a feather to allow of the sl ne propeller 
frame and the driving-wheel traversing freely up and down whilst the e: 
of the driving-wheel slides along the shaft, which is caused to rotate by 
driving-wheel of the propelling shaft or the intermediate shaft. One or 
more feathered shafts may be used for giving motion to the propeller, and 
they may be driven or rotated by mitre, bevel, or spur gearing. 


2676. L. J. VANDECASTERLE, Bruges, Belgium, ‘ Coupling the locomotive with 








the tender.” — Dated 26th November, 1859. 
This invention consists in a means of producing a r adhesion of the 
engine-wheels upon the rails, and hence increasing the power of traction in 


the engine. In order to effect this, instead of connecting the engine to the 
tender by a horizontal pling, or a pling whose points of attachment 
in each are at the same height, the patentee makes the points of attachment 
on the engine to be in the side frames, a little above the axle of the driving- 
wheels, and that of the tender below the axle of its wheels, which latter, 
being lower than that of the driving-wheels of the engine, gives an inclina- 
tion to the pling, and therefore to the line of traction which effects the 
object in view. The coupling is composed of several rods properly articulated 
and combined with chains in order to allow sufficient freedom of movement 
between the engine and tender. 

2679. M. Aurrsacu, London, “ Apparatus to be applied to omnibuses, stage 
couches, and other similar vehicles, to indicate the distance each Lowry 4 
travels, and the amount of his fare."—A communication.—Dated 
November, 1859. 

This a)paratus consists principally of a suitable train of toothed gearing, 
actuated by an endless chain passing round a grooved pulley, and round 
nave of one of the wheels of the vehicle. The apparatus is provided with 
a number of fare dials, all of which are b and currespond with the 
seats of the vehicle, which are numbered also. Each seat is connected to 
its own particular dial, and is fixed on a hinge at front, and provided with a 
spring which keeps it in a vertical position or nearly so, as long as it is un- 
occupied, The weight of the passenger occupying seat brings it into an 
horizontal position, and keeps the corresponding dial in gear with the re- 
volving train of toothed gearing so long as the seat is occupied, but as soon 














will not be cooled by the steam being expanded down to a low temperature 

in them. 

2695. F. H. Wennam, Brixton, Surrey, “ Steam engines.”—Dated 20th No- 
ver , 1859. 

This invention is chiefly applicable to marine condensing engines worked 
by the expansion of high pressure steam in the following manner :—A 
pinion on a crank-shaft, actuated by one or more high pressure cylinders, 
is geared on to the main shaft of the condensing engines either by a spur or 
bevel-wheel, the high —_ engines thus making a greater number of 
strokes or revolutions than the condensing engines, Steam of a high pres- 
sure is led direct from the boiler to the non-condensing engines; after 
having being there worked expansively it is returned into a series of pipes 
placed in the smoke-box, k.own as a “* superheater ;” being thus surcharged 
with heat, it is next carried to the cylinders of the condensing engines, 
expanded again by the usual gear for cutting off at various parts of the 
stroke of the piston, and finally exhausted into the condenser. The hot 
water drawn out of the condenser by the air-pump is conveyed into the to 
of a chamber containing a number of channels, passages, or pipes, throug’ 
the interior of which an ascending current of cold water flows by the action 
of a pump or otherwise. The hot water is thus cooled in its descent ey 
the refrigerator, and continually used again for condensing the steam by 
being drawn through an injection pipe and condu into the condenser 
in the usual way, In the case of an iron boat, instead of the refrigerator 
above described, the water from the hot well of the air-pump may be cooled 
and returned for injection by being discharged into channels or troughs led 
about inside the bottom of the boat, below the water-line, such troughs 
having sheet-iron or metal lids. The boiler must be ted with the water 
from the condenser, and to replenish waste a small still will be required, 
2700. L. N. Desean, Paris, “‘ Hydraulic motive-power.”—Dated 20th Novem- 

ber, 1859, 

Up to the present time, says the inventor, it is only the motion of a liquid, 
after it has left a reservoir in which it has been subjected to pressure, that 
has been employed in a Now, this invention consists in employ- 
ing as a motive power the interior flow of water before it has left the reser- 
voir. For this purpose he proposes to employ an apparatus of the following 
construction, observing that when a liquor under pressure, flowing through 
@ reservoir in the form of a pipe, leaves it through an orifice of less 
diameter than the said pipe, the rate at which it flows through the orifice is 
not diminished by the presence of a movable solid body in the pipe, provid- 
ing that this body leaves in every part of the pipe equal in area to that of 
the orifice. The following apparatus is intended to illustrate this principle 
to the production of a motive power. This apparatus consists of a feeding 
reservoir connected by a bent cylindrical tube with the pressure reservoir. 
These taken together constitute the reservoir of the apparatus ; the afore- 





as the fp ger rises, the seat rises also, and throws the dial out of gear, 
which is then returned to zero by a spring. Each dial thus indicates to the 

pant of its corresponding seat the distance he has travelled, and the 
fare which he has to pay It is proposed, for the sake of simplicity and uni- 
formity, that a regular tariff of so much per half mile or mile be 
adopted, but it will be readily un:ierstood that by a suitable arrangement of 
the toothed gearing the apparatus may also be to indicate any other 
regular or irregular scale of charges, The apparatus is also provided with 
another dial for the information of the proprietor, which adds up all the 
fares received, and indicates the sum thereof at the end of the journey, or 
at the end of the uay’s work. 





CLass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2667. C. Smita, I. Smiru, and J. Surru, Hopwood, near Heywood, Lancashire, 

* Looms for weaving, d&e.”—Dated 25th November, 18.9. 

This i tion consists ini binations of hinery, applicable 
to looms for weaving terry and other fabrics in which wires are a 
The First part of the invention consists in the application of an less 
chain, strap, or belt for inserting the wires into the open shed. Seco > 
in an improved arrangement of levers with hooks or catches for drawing 
terry wires out of the fabric. Thirdly, in an improved combination of 
springs and holders for retaining the wires with the right side upwards, 
whilst they are being drawn out of the fabric and inserted intw the shed; 
also for checking their motion when entering into the shed, Fourthly, in 
the application of a single curved or diagonal groove or guide, by which the 
wire, while being withdrawn, is moved from the plane in which it was held 
in the fabric to the plane in which it is required to be inserted into — 
the withdrawing and inserting of the wire — effected by these impro 

binations of hinery, or otherwise. Fifthly, in the application of 
two endless chains, straps, or belts working in contrary di ions for 
ing and drawing out the wires, in combination with a lever and catch, or 
er suitable agent, for loosening or partly drawing the wire out of the 
fabric before it is taken hold of by the wii wing chain, strap, or belt. 
Lastly, in an improved apparatus for cutting the loops to form the pile of 
fabrics, whereby all the vw on the SS are cut by moving the rod to 
which the cutters are attached only the or other portion of the width 
of the fabric. This invention cannot be described in detail without refer- 
ence to the wings. 
2673. G. E. Donistuorrs, Leeds, ‘‘ Hackling, dressing, and combing silk waste, 

&c."—Dated 2th November, 1859. 

For the purposes of this invention the apparatus is so constructed that 
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the stricks or tufts of silk waste, or of other fibrous material to be hackled, 
, or combed, may be held between holders or puning instruments 
ving comb-teeth combined with them, in order that, whi the hackling 
or dressing of the stricks or tufts of fibres at the two ends is proceeding, the 
holders or pressing instruments may offer a positive holding of the fibres as 
heretofore, and that when the pressure of the holders or pressing instruments 
is relieved, a sliver may be drawn off either from one or both sides of the 
holder by drawing off rollers, or apparatus suitably arranged for that pur- 
pose. In some cases, in place of the comb-teeth being part of the holders or 
ressing instruments, those instruments are constructed to admit of the comb 
teeth being applied to them after the hackling or dressing of the fibres has 
been performed, so that when the positive holding of the pressing instru- 
ments has been relieved, the fibres may be drawn out into a sliver or slivers 
on one or both sides of the holders or pressing instruments ; or the parts or 
some of them may be arranged to be moved out of the way, leaving the 
hackled or dressed fibres in comb-teeth in order that a sliver or slivers may 
wn off from one or both sides. 
2675. F. ScuxitHavugr, South-street, Finsbury, London, ‘* Printing woollen 
and other fabrics.” — Dated 26th November, 1859. ; 
This invention cannot be described without reference to the drawings. 


Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, 
Mills, &c. 
2706. B. SAMUELSON and W. ManwarinG, Banbury, Oxfordshire, ‘‘ Reaping 
\ and mowing machines.” — Dated 30th November, 1859. 

This invention consists in proportioning the distance between the 
fingers to the throw of the knife (the latter being obtained) by adjustment 
of the driving gear, connecting-rod, &., as is well understood, so that the 
extreme forward cutting parts of the latter (except as to the end sections) 
shall travel at least from the right e’ge of one of the guards across an 
intermediate guard to the left edge of the next guard, and vice versa. In the 
Second place the patentees make the back edge of the knife-bar rough, as, 
for instance, after the manner of a file, in order to clear away or prevent 
any accumulation of short grass, dirt, &c., between that bar and the guards 
or main-beam or framing, as the case may be, In order that the said back 
edge may not become smooth they prefer to make it of steel, but they donot 
consider it necessary to harden it. The roughing is equally applicable to 
the front edge, and in the case of broad guards especially equally useful 
there. Thirdly, they have found that the cutting, es; ccially of grain crops, 
is frequently interfered with by their being entangled, which throws more 
than a due proportion of the work upon one or more of the knives. In 
order to obviate this they provide separating apparatus, consisting of a 
number of intermediate shoes or dividers with skeleton guards at the 
sides, which portion out the crop as it presents itself in front of the 
machine into sections. The invention cannot be fully described without 
reference to the drawings. 


Flour 








Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 


2655. T. Lister, Sheepbridge Ironworks, Chesterfield, Derby, “* Waterclosets, 
&c.”—Dated 28rd November, 1859. 

In carrying this invention into effect the patentee proposes to utilise the 
waste water of dwelling houses, whether derived from the sink, stone, or 
droppings from the pump or water-cocks, by collecting the same into the 
soil-pan, or a brick vault, with which the closet is provided, The water thus 
collected he uses for flushing the pan or vault from time to time, as may be 
required, withont the aid of any apparatus further than a trapped plug of 
simple construction. 


2728. J. Moore, New-road, Woolwich, Kent, 
Sues.” — Dated 2nd December, 185. 

In carrying this invention into effect the patentee forms a casing of iron 
or other suitable material. This casing consists of two cones, and he 
carries the slopes of the cones upwards and downwards until they meet the 
sides of the chimney, into the brickwork of which he fixes the casing by a 
flange or shoulder. He leaves a small interstice between the apex or point 
of each cone, and in this interstice he causes a damper or valve to work 
horizontally across the chimney or flue, This damper or valve is bisected, 
and each half is attached to cog-slides. To the upper cone of the casing he 
affixes two spindles or rollers having cog-wheels at each end thereof, which 
cog-wheels work in the cog sides, and thus propel the damper or valve. 
One end of each of these spindles he passes through the brickwork of the 
chimney to the front of the fireplace over the mantel-piece, and attaches a 
handle to them by which the damper or valve may be readily adjusted to 
any required point in case of smoke or down-draught, or totally closed in 
case of fire in the chimney. 


Ciass 6,—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
. T. HALL, Ancoats-grove, Manchester, ‘* Cartridges."—Dated 3rd 
December, 1359. 

The object of this invention is to facilitate the loading of rifles and other 

re-arms, and in performing this invention the patentee makes use of a case 
as in cartridges of the usual description; this case contains the ball or 
bullet with the powder and wad when requisite, The end of the case is 
closed by means of a disc of cardboard or other suitable material, This 
dise is held on by a piece of paper pasted to the case, turned over, and 
— on to the disc, This paper may be perforated or not. In using these 

proved cartridges, the disc is forced off or partly off the end of the case 
by the thumb-nail, or in any other suitable manner, thereby setting the 
powder at liberty, which can then be poured into the barrel of the fire-arm 
to be loaded, and the ball or bullet and wad, if required, are rammed down 
in the usual manner. 
2742. P. M. Parsons, Arthur-street West, London Bridge, ‘* Firearms and 
projectiles.” — Dated 3rd December, 1359. 

In carrying thisinvention into effect, the inventor forms the breech end of 
the barrel or the frame to which it is attached with a slot or recess into 
which a movable breech containing the chamber for the reception of the 
charge is fitted. The movable breech is mounted on a pin or pivot at or 
near its rear end, inst which a screw works, and to which it is held by a 

in or otherwise ; the screw takes into a female screw in the rear of the 
rel or frame, or into an adjusting nut or bush secured therein ; a cam or 
eccentric attached to the screw near the pin or pivot works against the 
rear end of the movable breech, which is made of a suitable form to admit 
of its so doing; the other end of the screw has a lever attached to it for the 
purpose of turning it by hand. When it is desired to load the piece the 
screw is turned by means of the hand-lever so as to screw it back, anc as it 
recedes it brings with it the pin or pivot and the immovable breech ; the 
cam, at the same time, by its action on the latter, causes it to turn slightly 
on the pin or pivot, and expose the chamber. The charge being then intro- 
duced, the screw is turned the reverse way; this immediately releases the 
cam, the breech drops or is pressed by the cam (acting the reverse way) into 
its proper positiog, and is finally forced by the pressure of the screw against 
the barrel, thereby making good the joint when the piece is ready to be 
discharged. For the purpose of rifling the barrels of fire-arms he makes 
the bore of a section formed by three curved lines joined alternately by 
three other curved lines of a different radius or curvature from the three 
, and meeting them at tangents; these together form a circular figure, 
slightly flattened at three points, and slightly bulged at the three opposite 
points; this figure changes its position round its mean centre as it traverses 
the length of the barrel, and thus gives the bore the requisite spiral twists. 
Tn the construction of projectiles, he makes them of a form more or less 
conical or pointed at both ends, but he makes the fore part of a substance 
of greater specific gravity than the after part, the two being connected or 
united together in any convenient manner.—Not proceeded with, 


“ Damper of chimneys and 








CLass 7.—FURNITURE AND CLOTHING. 
ducluding Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 

2711. J. B. Trit, Bordeaux, France, ‘* Umbrellas and pai asols,”— Dated 30th 


November, 1859 

These improvements consist in placing a double fork-piece horizontally 
along and under each whalebone or metal rib, the centre of the double fork- 
piece to be immediately at the place where the ribs or supports are attached 
to the whalebone or metal rib, the ends of the double fork-piece being 
attached to the metal or whalebone rib. 

2712. W. E. Newron, Chancery-lane, London, “ Pianofortes."—A communica- 
tion. —Dated 30th Novenber, 1859. 

This invention cannot be described without reference to the drawings. 

2716. G. K. Grveuin, Oxford-street, London, “ Close folding metallic spring- 
laths, nattresses, and bedsteads.”— Dated 14th December, 1859. 

In carrying this invention into effect, to the usual folding iron-frames the 
inventor fixes an upper web of metallic lath, which can be fixed to the 
extreme ends of the frame by means of springs or without; the laths are 
rivetted to hinges in the centre, and the springs, which are self-adjusting or 


movable, are fixed between the iron frame and the upper web of met. llic | 


laths, by which means the elasticity of a bed can be regulated.— Not pro- 
with. 


2720. J. Cocks, Cornhill, London, “ Trowserings.” — Dated 1st December, 
1859 


This invention consists in merely changing the position of the border or 





centre or thereabouts. The fabric is thus manufactured with the border or 
borders or broad stripe midway, or nearly so, between the two sides of the 
jece. In this manner every pattern, either with or without a border or 
rders, will be made to originate from, or terminate in or near, the centre. 
By this means the present interference with the pattern by the necessity of 
having an outer side-seam is obviated, and also the waste in all dressed 
goods on which the border or broad stripe or pattern has to be formed at 
each side of the piece, especially when the material has to be made up with- 
out a border or broad stripe. 
2721. T. Tint, Birmingham Heath, Warwick, *‘ Manufacture of horse-nails 
and other wrought nuils.”—Dated 1st December, 1859. 

In carrying this invention into effect, upon the main or fly-wheel shaft, 
the inventor proposes, for the — of making horse-nails, to attach five 
cams or eccentrics, upon each of which bears a vertical rod working in 
suitable slide-boxes. The rods which work from the two outside cams 
terminate in beli-cranks, from which proceed two horizontal rods working 
also in proper guides or slide-boxes, and approaching each other at a 
common centre. At the ends, towards this centre, are attached the hammer- 
dies, the sections of which are suited for the formation each of one side of 
the nail. The middle cam of the five works a vertical hammer-die upwards, 
forming the under side of the nail, and the remaining pair of cams work 
vertical rods connected by a cross-rod, from the centre of which cross-rod 
hangs a fourth hammer-die vertically approaching the common centre of 
the other three dies. The space thus left between the dies is of the exact 
form of a horse-nail, and, the shaft travelling at a high speed, each nail will 
receive a great number of blows. The iron in the form of rods is fed in a 
highly heated state, in fact at a welding heat, in at the broader opening of 
the dies, and being forced on to the narrower part, the point of the nail 
thus receives the greatest number of blows as it would naturally require. 
As soon as the shaft of the nail is shaped, the rod is withdrawn and placed 
under a cutter, by which a length is severed from the rod at a sufficient 
distance from the last operation of the forging dies to form the peculiarly 
shaped head of a horse-nail.—Not proceeded with, 


2725. J. H. Jonxson, Lincoln's inn fields, London, ‘ Apparatus for preserving 
and cooking food.” —A communication.— Dated 1st December, 1859. 
According to this invention the cooking vessel is composed of an inner 
and an outer casing with a narrow steam-tight water-space intervening 
between such casings at the bottom and sides of the vessel. A close-fitting 
lid or cover is also fitted on to the vessel, this lid or cover being also made 
double with an enclosed layer of felt or other good non-conductors of heat. 
The inner casing of the vessel may be made either of metal or of glass or 
glazed earthenware, but the outer casing is always made of thin sheet metal. 
A bent syphon-pipe is connected with the lower part of the outer casing so 
as to open into the water-space, and the bend of this pipe is carried up 
above the level of the topof the pan, so as to prevent the water running out 
again. A valve is fitted to the mouth or entrance of the pipe, and held 
pressed thereto by a helical spring made adjustable by set nuts, so as to 
exert a greater or less pressure upon the valve according to the pressure in 
the water-space between the casings, The water is introduced into the 
space between the casings by turning the vessel on one side, and then in- 
serting a funnel or filter into the mouth of the pipe, and pouring in the 
water until it reaches the bend, when the water-space will be quite full 
The pan or vessel is now ready for use, and may be adapted either to a cook- 
ing-stove, or used with an oruinary open fire.—Not proceeded with. 


2735. T. R. Russet, Liverpool, “ The application of a certain metal for the 
movements of watches and other time-kee pers.” —Dated 3rd December, 1859. 
The patentee claims the application of nickel metal, pure or alloyed, 
for the making or manufacturing of the movements of watches and other 
time-keepers. 


2747. E. Keuty, Brdington, near Birmingham, * 
December, 1859. 

This invention consists in providing a reservoir so situated that the water 
it contains shall flow, when required, from the reservoir through the water- 
way of a peculiarly constructed tap connected with the rservoir, and toa 
te Alin plate and socket fitting the bottom of the wash-basin, and to a 
lower or waste reservoir, to which a delivery or waste-pipe is attached. 
The reservoirs may be made of lead or zinc, or other suitable metal or 
material, placed at the back or underneath the top, resting upon the stand 
according to the style or manner of fitting up. 


Ciass 8,.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2612. W. Gossace, Widnes, Lancashire, ‘‘ Carbonate of soda.”—Dated 18th 

November, 1859. 

The patentee claims, Firstly, the manufacture of carbonate of soda by 
causing sulphate of soda to become decomposed into sulphide of sodium by 
the action of carbon at such temperature as is insufficient to flux the 
mixture of sulphate of soda and carbon employed, and converting the 
sulphide of sodium so obtained into carbonate of soda by the action of 
carbonic acid. Also the use of carbonic acid obtained by such decomposi- 
tion of sulphate of soda for the production of carbonate of soda, Secondly, 
the manufacture of carbonate of soda by the conjoined action of oxide of 
iron and carbonic acid on such sulphide cf sodium as may have been 
obtained. Thirdly, the use of sulphide of iron obtained by the conjoined 
action of oxide of iron and carbonic acid on sulphide of sodium for the pro- 
duction of sulphate of soda to be used for the manufacture of carbonate of 
soda, 

2616. W. CLARK, Chancery-lane, London, ‘ Preservation of animal and 
vegetable matters." —A communication.— Dated 19th November, 1859. 

This invention consists in causing the substance to be preserved to imbibe 
and be impregnated with matter possessing in itself the quality of being 
alimentary, of agreeable taste, capable of being taken in large quantities with 
food without causing any prejuuicial effects, such as result from the use of 
saline food, and which is moreover abundant in commerce, and of little 
value. Such substance being sugar, or more properly the residue of its 
manufacture, ‘* mol "—Not proceeded with, 

2634. C. F. Cuaus, Fearnhead, near Warrington, Lancashire, ‘‘ Tanning.” — 
Dated 2ist November, 1359. 

The inventor treats the infusions of the tanning materials, particularly 
those of hemlock, bark, ai d olive, or the leather tanned by the same, with 
aluminous tanned salts.—Not proceeded with 
2642. P. E. and J. Manctiand, Dunkirk, France, “ Refining Lamp oil.” —Dated 

22nd November, 1359. 

In carrying this invention into effect, the inventors take, say, a thousand 
kilograimmes of unrefined oil, either native or exotic, rape seed, or other 
seed, and submit it to the usual system of refining, that is, put the oil into 
a reservoir, adding 14 per cent. of sulphuric acid, beat the liquid for an 
hour, then add 10 per cent. water, and beat the whole together, let it settle 
eight or ten days, and when the water and acid are sufficiently separated 
from the oil, say nearly pure, pass it through a filter of sawdust, tow, char- 
coal, or other matter, and the process is finished. By the present system, 
instead of letting the oil settle eight or ten days, they at the end of two or 
three days put it into a reservoir quite clean and prepared purposely ; they 
throw in a quantity of pulverised limestone, say one to three parts per 
thousand kilogrammes, as the oil is more or less acid after the first refining, 
(which they ascertain by turnsol paper soaked in the oil on each addition), 
and the process continues, constantly beating the oil and the lime until the 
acid is destroyed. The proof of the acid being destroyed is that the paper 
soaked in the oil preserves its original colour. Constant beating of the oil 
is indispensable that each part may be saturated with lime, of which it 
seems @ greater quantity might be used at first, but it would cause saponifi- 
cation of the oil, which is avoided by following strictly the indications above 
given. If the process is properly conducted, after settling two days the oil 
will be clarified and will not contain an atom of acid or water; the lime 
will have destroyed and absorbed all.—Not proceeded with. 

2646. R. Musuet, Colford, Gloucestershire, ** Iron and steel.”"—Dated 22nd 
November, 1859. 

This invention consists essentially in blowing or forcing pulverised 
titanium ore, or pulverised titanic acid, or pulverised titaniferous iron ore, 
into melted cast-iron or steel contained in furnaces employed either for 
smelting and refining cast-iron, or for decarbonising meited pig-iron or 
cast-iron by means of air forced through the said melted pig or cast-iron, 
the said titamferous compounds being gradually introduced into the blast 
pipes of the smelting furnace refinery, or the decarbonising furnace, and 
earried by the blast or current of air into the furnace and amongst the 
particles of melted iron or steel contained therein, in order that the oxide 
of titanium or titanic acid may be brought into contact with the particles 
of melted cast-iron for the purpose of improving the products obtained, 
whether the said products be iron or steel. 

2649. E. T. Huanes, Chancery-lane, 
superscde blasting-powder.” 
1s59. 

This substance, compound, or mixture, which in commerce may be called 
*‘alkal-oxide,” is produced by saturation, by the disengagement of an acid 


Wash-stand.”—Dated 5th 





Loudon, © A certain substance to 
-«l communication.—Dated 2rd November, 





| gas from an alkaline solution in contact with a vegetable and mineral 


| 2651. E. T. Hueugs, Chancery lane 


bordcrs or broad stripe or pattern from the side or sides of the piece to the | 


substance. The mixture consists of about eighty parts of carbonate of 

potash, thirty parts of ground straw, and fifteen parts of anthracite dissolved 

in a sufficient quantity of water to form a thin paste, which mixture may be 
made or worked in “ Woulf’s” machine or other suitable apparatus, and 
must be kept at a very moderate temperature. 

London, “* An improved chemierl combi 
nation to supersede Llasting-powder.”— A communication.— Dated 23rd 
Novew ber, 1859. 

This mixture, which in common may be calied “(inoxygeic compostion,” 





is composed by reducing to powder, either separately or combined, chlorate 
of potash and carbonic acid (charcoa]), adding a little water, and mixing them 
tothe consistency of paste, and then passing the mixture through a mill or 
other apparatus suitable for grinding it, which operation must be continued 
until both substances are perfectly mixed ; then the paste must ve taken out 
of the mill and dried. 


2652. J. T. Smita, Birmingham, “ Heating, puddling, and other reverberatory 
Surnaces used in the manufacture of vron.”— 23rd November, 1859. 

In carrying out this invention, the gas from the blast-furnace is conducted 
to the reverberatory or other furnace, and jets of condensed atmospheric air 
are introduced into and mixed with the said gas The combustion of the 
mixed gases produces sufficient heat for the puddling or reheating of iron, 
but the inventor prefers to use the said mixed gases in conjunction with a 
fire of the ordinary kind.—Not proceeded with. 


Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 

2710. H. De Matruys, Antwerp, “* Electric telegraph cables."—Dated 30th 
November, 1859. 

According to this invention the core of the cable consists of an ordinary 
wire of copper ; this wire is to be coated or covered with gutta-percha, and 
over and around this coating iron wire is to be wound; this wire 
is to be covered with a coating of gutta-percha, aud over and 
around this last-named coating a fourth envelope or covering of iron 
wire is to be wound as before; over this another coating of gutta- 
percha is placed, and upon this last-named coating one, two, or more layers 
of tarred ropes are laid side by side parallel or lengthwise of the cable, and 
lastly over and around these said ropes another covering of tarred rope is 
wound tightly in a helical direction. By thus constructing the cable the 
water is prevented from filtering or permeating the insulating casing or 
covering of the central copper wire, and the permanent insulation thereof is 
obtained, and likewise a light flexible cable sufficiently rigid to preventelon- 
gation thereof under all circumstances. 


Cuass 10,.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2623. A. Govcuaux, Paris, “ Printing forms or models, or copies of penman- 
ship, and designs on paper and other fabrics.” —Dated 191k November, 
859, 


This invention consists in the application of cylinders engraved with 
forms of writing, or otherwise, and in printing with the said cylinder. 

2626. J. Houuineswortn, Cecil-street, Strand, London, “‘ Cutting irregular 
and other forms.” — Partly a communication.—Dated 19th November, 1859. 

This invention relates to the application of an ar t of lathe and 
feed apparatus to the wood-cutting machine for which letters patent bear- 
ing date May 15th, 1854, No. 1,085, were granted, whereby the capabilities 
of the machine may be greatly navel As originally constructed, this 
machine—which is fitted with removable cutters or biades attached to 
vertical spindles, against which, as guides, the pattern is pressed to bring 
the work under the action of the cutters—is enabled, by the introduction of 
various forms of cutters and patterns, to cut heads and mouldings on the 
straight, on the curve, and irregular figures, but, by giving the work an 
axial motion, either intermittent or continuous, not only irregular and 
straight, but helical and spiral grooves or flutes may be cut by the rotating 
cutters with facility. To this end it is now proposed to apply to the table 
of the machine a lathe, the bed of which will be loose on the table, and 
sufficiently tight to allow of its being moved endwise in front of the rotating 
cutter to present the work thereto.—Not proceeded with. 
2629. J. Wester, Birmingham, “ Pressure and vacuum 

2st November, 1859. 

This inveution consists, First, in the manufacture, by electro deposition or 
otherwise, and application of a metallic tube, corrugated in circular lines, 
equally susceptible of elongation and contraction ; Secondly, in imparting 
a correct motion to gauges by means of an arrangement in connection with 
the horizontal bar and segmental rack, which said arrangement consists of 
a ring or link connection iu the place of the ordinary ball joint. —Not pro- 
cei with. 

2631. W. WHITTLE, Smethwick, near Birmingham, ‘‘ Manufacture of nails.” 
—Dated 21st November, 1859. 
This invention cannot be described without reference to the drawings. 


2637. J. T. Pitman, Gracechurch-street, London, ‘ Curing india-rubber or 
oe compounds.”— A communication. — Dated 21st November, 
859. 

This invention consists in the use of a metallic bath, so constituted as to 
fuse at or below the lowest degree of temperature required in vulcanisation, 
and capable of being elevated readily to the highest temperature required 
in the process, Preparations of india-rubber and sulphur, or india-rubber 
combined with any vulcanising agent or agents, immersed in such a bath 
when at its fusing point, are thorougbly vulcanised in from two to five 
hours, according to the temperature maintained. Preparations of gutta- 
percha are similarly effected, and the process is equally adapted to the 
manufacture of soft and hard gutta-percha or india-rubber. The composi- 
tion of the bath may be varied to meet any required case, but as it is more 
convenient to use one of a low fusing i. it will perhaps be well usually 
to make use of an alloy, 50 parts of bismuth, 31 of lead, and 19 of tin, 
fusing at about 203 deg. Fah. When the articles to be vulcanised will bear 
a higher temperature than 212 deg. in the early stages of the process, a 
bath of higher fusing point may be used, and the above alloy may be 
modified accordingly ; it may be made less fusivle by increasing the propor- 
tion of tin and lead, and by the addition of zinc or other metal. The process 
can be conducted in any open iron vessel, and the temperature regulated 
by means of a thermometer inserted in the bath. 


2645. C. G. Hinn, Nottingham, *‘ Goffering machines.” —Dated 22nd November, 
1859. 





gauges.” — Dated 


This invention consists, in the First place, in the following arrangement 
—that is to say, in arranging a number of wires or follers in two series, 
each series being so connected together as to form two distinct chains, each 
chain passing round two rollers, one of each pair of rollers being provided 
with a spur-wheel, which spur-wheels gear into each other, by which means 
the chains are caused to revolve simultaneously ; the wire or rollers in each 
series, instead of being of equal size, are gradually diminished in diameter. 
The wires or rollers being thus arranged, and an article or material to be 
plaited or goffered being fed to them, they will plait or goffer the article 
in plaits of gradually decreasing width until the narrowest width of plait is 
made, when the plaits gradually increase in width. But, instead of using 
wires or rollers of gradually diminishing diameters, the patentee prefers, in 
some cases, to use wires or rollers a the same diameter, or of various 
diameter, so as to form the plaits of the same or of various widths, 
by causing the rollers to advance towards or to recede from each 
other, which is effected by guiding the chains by a tappet-plate, or by 
furnishing the rollers with eccentrics, which move the chains towards or 
from each other, as may be required. And, Secondly, in connection with 
the machine, steaminy-boards are used, which have their corresponding 
faces convex instead of parallel. 

2647. W. H. Warp, Auburn, Cayuga, New York, U.S., ‘ A system of signal 
flags.” —Dated 23rd November, 1859. 

This invention cannot be described without reference to the drawings. 

2648. W. H. Warp, Auburn, Cayuga, New York, U.S., *‘ Signal lanterns.”"—= 
‘Duted 23rd November, 1850. ° eer tees 

This invention cannot be described without reference to the drawings. 

2656. J. KNOWLES, jun., St. Helen's, Lancashire, ‘‘ Apparatus for the preven- 
tion of accidents in winding from mines.”— Dated 23rd November, 1859. 

This invention consists in the use of a pair of lever-like arms, each having 
a fulcrum vor centre of motion about the middle ; one of these arms is 
furnished with a projecting and hinged stud or pin, the opposite arm having 
a hole to receive such pin, and upon such arm is secured a smaller lever 
governing a pin-bolt or cotter. When the weight is suspended or being 
wound up, the hinged pin is inserted in the hole, and cotter passed through 
a hole in the hinged pin, and thus a firm joint is effected ; but when the 
weight has attained the required position, the lower diverging parts of the 
levers strike against the bearings of the winding pulley, whereby the small 
“cotter” will be withdrawn from the hinged pin, and the said pin with- 
drawn from the weight, the weight is instantly detached from the rope and 
winding power.—Not proceeded with, 


cae LANGFORD, Birmingham, “ Inkstands, d&c."—Dated 24th November, 
OT. 


This invention consists, Firstly, in applying to the dipping-cup of an ink- 
stand a diaphragm of vulcanised india-rubber, the said diaphragm being 
stretched over the dipping-cup, and having a small perforation at its middle. 
The pen is passed into and withdrawn from the ink through the diaphragm, 
and on being withdrawn is prevented from bringing with it an excessive 
quantity of ink by means of the said diaphragm. The inventor also applies 
the said perforated diaphragms to the holes in inkstands in which pens are 
held when not in use. The diaphragms in this case serve to hold the pen 
securely as well as to wipe it. Whe invention also consists in combining 
with inkstands instruments for holding and damping stamps and other 
articles.— Not proceeded with. 


2662. W. Eassiz, Gloucester, ‘Joint jor boarding and planking.” —Dated 
24th November, 1859, 

According to this invention it is proposed to form along the contiguous 
edges of each of the planks or boards to 7 joined, a Y-shaped projection or 
rib of an angular or wavy form, the two projecting ribs being made the 
reverse to each other, so as to admit of their being fitted and locked together. 
When found desirable, grooves may be made in the surface of the boards or 
planks to carry off rain water. In order to allow tor shrinkaye it is pro- 


posed to make the joints of slightly varying sizes.—Not proceeded with. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

B IN am YesTERDAY—FaiILures—PiG-1r0oN TRADE—FRENCH 
TREATY—BetrisH [RONMASTERS IN PARis—FaENCH IRONMASTERS DISPUTING 
THEIR 4TestIMony—A DepcTaTION seENT TO ENGLAND—Now IN SouTH 
STAFFORDSHIRE—THEIR INQUIRIES AND THE INFORMATION ACCORDED— 
Tae Biamixcuam Dervration ReTurnep—CoaL TraDE—BikMINGHAM 
anD WOLVERHAMPTON GENERAL TRADES—PLIMLEY EDWARDS's FatLoRE— 
His Rervurn To BirMincHaM—SpikE Nam Makers’ STRIKE ENDED— 
More Bextows-Currinc—Tae Question or Corziers’ Norices— 
BREAKING OF 4 CROWN-WHEEL aT A CoLLIcRY—“ SmipTon v, Jones.” 

Business was very quiet in Birmingham yesterday and in Wolver- 
hampton on Wednesday. The reports from the first-class malleable 
iron houses were to the effect that orders are becoming more closely 
worked up, the new orders being unequal to the old ones now nearly 
executed. The best houses are no exception to this state of things. 
The second-rate makers are exceedingly dissatistied with the state of 
trade. Some go so far as to predict serious interference with the 
commercial solvency of the district if there should be no improve- 
ment for the better shortly. Happily, however, there is little room 
at present for such doleful croaking. At the same time, the follow- 
ing not very gratifying entries are found in the “ Circular” pub- 
lished on Saturday last by Mr. S. Griffiths, of Wolverhampton :— 
“Carmont and Corbet, ironmasters, Clayton Forge, Manchester, 
have failed. A meeting of their creditors was called for yesterday. 
This is not a very hopeful affair for the creditors, Liabilities 
moderate. Maugham Brothers, of the Prince of Wales Scrap Iron- 
works, Millwall, Poplar, are in difliculties. We believe a petition 
has been filed for their protection in the Bankruptcy Court. Their 
liabilities in this district are trifling. J.S. Creswell and Co., nail 
factors, Sedgley, are in difficulties. A meeting of their creditors 
took place this week. This firm is a distinct tirm, and must not be 
confounded with Creswell and Sons, the ironmasters.” 


Pig-makers are now offering plentifully in anticipation of quarter 
day. They quote last quarter's prices, but transactions will, for the 
greater part, have to take place below those rates. Nevertheless, 
pigs of a good quality have been sold this week at 70s., and some 
inferior brands have gone off at 60s. At the same time, these must 
not be regarded as prices given to regulate transactions, for to so 
wide an extent are prices now affected by circumstances supposed to 
be known only to buyer and seller, that scarcely one sale can be 
used as forming a precedent for another. 

Arising out of the evidence given by British ironmasters and 
hardware manufacturers during the sittings in Paris of the Couned 
Supérieur du Commerce previously to the arranging of the ad valorem 
duties to be levied by that country upon the products of this 
kingdom under the new commercial treaty, two Frenchmen of con- 
siderable eminence in the commercial and scientitic world are now 
in this district making inquiries at the various works, which will 
greatly aid the Council in coming as they desire to a fair and reason- 
able conclusion. The gentlemen alluded to are M. Gruner, and M. 
Lan, heads of the Government mining schools of Paris and St. 
Etienne respectively ; and their visit has been occasioned by the very 
marked variance between the testimony of the French ironmasters 
and hardware manufacturers, and the testimony of the representa- 
tives of the same interests in this country. Whilst Birmingham was re- 

resented by Messrs. C. H. Wagner and R. Fletcher, and Sheffield by 

lessrs. J. Jobson Smith, R. Jackson, and W. A. Matthews, the 
parent interests of the staple trades of these towns were represented 
by the following ironmasters and tinplate makers :—ironmasters, 
Mr. Robinson, of the Eow Vale Company; Mr. W. Bird, of London; 
Mr. Vaughan, of Middlesbro’; and Mr. Hartley, of Wolverhamp- 
ton: tinplate makers, Mr. Biddulph and Mr. Budd, of South Wales, 
and Mr. Spence, of Liverpool. The evidence which certain of these 
gentlemen gave before the Council was so stoutly impugned as un- 


PR 





fairly partial by the French ironmasters that some of the English | 


representatives suggested that the Council should themselves select 
gentlemen from France who might go to England and test by actual 
inquiry at the various works whether their statements were to be 
relied upon or not, and they (the English masters and manufacturers 
in question) would open their works to them and produce for their 
inspection their books of costs, and yield and profit, and all other 
documents necessary to the desired elucidation of the questions in 
dispute. Mr. Cobden thought the offer an exceedingly fair one, and 
pressed the Council to act upon it. They did so. MM. Gruner 
and Lan were selected, and they arrived in Wolverhampton on 
Saturday. Here they were received by Mr. Hartley, who had come 
from Paris the previous night for that purpose. The Frenchmen 
spent Saturday, Monday, and Tuesday, in and about Wolverhamp- 
ton; Wednesday at Stourbridge, and Thursday (yesterday), at 
Wednesbury. Into whatsoever ironworks or- manufactory they 
have been taken, or to which they have been introduced, they 
have met a most frank and cordial reception, and the most 
complete and ample information has been afforded to them. We 
understand that the custom in the transactions of the English 
houses at which the French manufacturers most stumble is that of 
quoting prices less discount—a custom of universal application in the 
hardware trades—the discount in some cases reaching as high as 
80 per cent. The French manufacturers say, ‘“ We, too, allow dis- 
counts.” Indeed, the readiness with which the heads of South 
Statiordshire houses have revealed to them matters relating to their 
trade concerns, that are impenetrable at any cost to Englishmen, is 
remarkably illustrative of the unsuspecting nature of the mind of 
the Englishman when performing othces of courtesy to foreigners. 
MM. Gruner and Lan are most desirous of getting all the intorma- 


tion possible, and their questions are so marked in this respect that | 


they might be fairly denominated inquisitive. They are not, how- 
ever, regarded as such by the gentlemen questioned, and the desired 
information is therefore accorded. But they are discounts upon cash 
payments, whereas the discount of the English hardware merchant 
is a discount upon the price of the articie, as at some remote period 
originally tixed upon by the first producers of the article specitied, 
the discount being the reduction in price which competition or a 
cheaper method of production has occasioned upon the first price. 
This, however, is by no means the only difficulty which MM. Gruner 
and Lan are called upon to remove. Upon leaving South Stafford- 
shire those gentlemen will proceed to Sheflield and Newcastle-upon- 
Tyne, and other iron and hardware producing districts, and it is ex- 
pected that their report will determine the conclusion to which the 
council will come. We should not be surprised to learn that upon 
receiving their report the council may be of opinion that the iron- 
masters of France, in the evidence which they have given, have 
scarcely been so candid as the circumstances of the investigation 
would jead the council to expect. MM. Gruner and Lan will have 
to hasten the rest of their inquiries, for they have just received in- 
Structious from the council to be back in Paris by the 20th inst., in 
order that the council may be prepared with their decision at the 
close of this month. 

_ Respecting the inquiries of the council in connection with the 
iron trade, the Paris correspondent of the Lconomist of Saturday 
last has the following information, which will be the more interest- 
ing after our extract from the previous letter of the same writer in 
our letter in last week’s ENGineen:—I have had the opportunity of 
looking over the report of another sitting of the Superior Council of 
Commerce and Manufactures, charged to fix the specie duties on 
English productions imported under the treaty. ‘his sitting was 
again devoted to the iron question; aud the report seems to me to 
prove most strongly that the clamour which the French ironmasters 
are raising for the largest protection possible is perfectly unjustitiable 
even on their own showing. ‘Thus, a M. Corneau, of the Ardennes, 
admitted that “for some time past French cast-iron has been so 
food that the use of English cast-iron might be dispensed with in 
France ;” and that it is about 26f. a ton cheaper; and yet he stands 
out for exorbitant protection. M. E. Martin, formerly at the head 
of one of the most important works in France—that of Fourcham- 
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bault—proclaimed that the superior qualities of cast-iron made in 
France are infinitely superior to those made in England, and that if 
the French would turn their attention more seriously than they 
have done to the production thereof by means of charcoal, and to 
the improvement of their processes, they would be able to obtain an 
extensive market even in England. M. Gouin, a great engine- 
builder, said that the French can now manufacture locomotives and 
certain other descriptions of machines as well and about as cheap as 
the English, though they cannot yet rival them in the making of 
textile machines. ‘ihe latter and other witnesses also admitted that 
of late years French workmen have wonderfully improved—75 per 
cent. said one of them. Evidently such admissions as these cut 
away the ground for protection as regards both cast-iron and ma- 
chinery. It is worthy of note that, though the great majority, 
in fact all the persons examined, insist on the necessity of protec- 
tion, they differ greatly as to the amount at which it should be fixed 
on different objects. [It is also worthy of remark that two members 
of the council, the Minister of Commerce and M. Michel Chevalier, 
contrive, by apt questions appropriately put, to show the unreason- 
ableness of most of the pretensions of this iron fraternity. The most 
recent sittings of the council have been occupied in inquiries respect- 
ing the cutlery, nail, needle, watch-spring, steel pen, and other 
trades. Some of the persons examined have been English. 

After a prolonged sojourn in the French capital, Messrs. Wagner 
and Fletcher, the deputation appointed by the Birmingham Chamber 
of Commerce, have returned to that town. Messrs. Wagner and 
Fletcher had their first audjence of the commission on the 28th ult., 
when they detailed to them the nature of the different trades 
carried on in this town, and pointed out that French artizans had 
nothing to fear from competition with English workmen. On the 
whole, the audience, which lasted about two hours and a-half, was 
highly satisfactory. The council received and listened to the evidence 
with great w llingness and deference, and there appeared to be every 
disposition on their part to trade with England. The supposition 
generally entertained that nothing will be admitted into France 
under 30 per cent. seems to be fallacious, and from what we can 
learn there is little doubt that more advantageous terms will 
ultimately be obtained. The deputation had another interview on 
the following Friday, when they afforded the council further in- 
formation relative to Birmingham manufactures, and replied to a 
variety of questions put to ihem on the subject by the members of 
the council. 

The coal trade continues dull, and is likely to remain so for the 
next three months, after which parties will be inclined to get in 
their winter stocks, and the demand by rail and water will, as the 
season advances, become much brisker. Ironstone, the yield of the 
district, remains tirm at our last quotations. A large quantity of 
iron ore from Ulverstone and North Staffordshire tinds its way into 
these districts, but it does not materially affect the native produce. 


There has been a slightly increased animation in the trade of 
South Staffordshire since our last report. The manufacturers 
engaged in some of the most important trades report that they have 
had rather more orders come in, and although we can scarcely 
expect that any hope of much improvement will be realised for the 
next month, there will not remain much cause for complaint if the 
moderate trade which is now going on can be sustained. As the 
factors’ travellers come off their journeys, the country orders will, to 
a great extent, drop off; but this will be a temporary stoppage only, 
and our prospects in an agricultural point of view are much too 
promising to render it probable that any amount of slackness which 
may exist in connection with the home trade will be enduring. ‘The 
manufacturing trades of Wolverhampton are pretty well engaged, 
better than they are in other parts of the district —the large 
employers are most of them able to keep their men on at as much 
time as they usually make at this season. This has been the case at 
Birmingham since work was resumed after Whitsuntide, and what- 
ever of slackness may exist has chiefly affected the numerous class 
of “ garret-men,” as they are technically called, who employ two or 


| three assistants at home, and are mainly dependent for work 


on the large employers of labour. These have suffered to 
some extent in the course of the last two months, but there 
is less of that sort of thing at this moment, which rather con- 
tirms the view that trade is upon the whole rather better. All 
the largest factors, especially those who are engaged in the north 
country trade, speak cheerfully rather than otherwise of the prospects 
of trade; such of those branches of our trades which are in any way 
engaged in the manufacture of war implements or munitions of war, 
or of such stores as our own or foreign Governments require, are all 
of them fully engaged. With regard to tubes for marme or loco- 
motive engines, every manufacturer is full of orders. In some 
instances the men have been temporarily upon short time, and there 
is a little unskilled labour out of employment, which will in two or 
three weeks tind other occupation, but we do not learn that the large 
manufacturers have discharged any of their workpeople. Whatever 
of reaction may have taken place is confined to the home trade. 
In the foreign department there is no alteration whatever, and, as 
far as can be seen, no prospect of its revival can be anticipated at 
present. In the north of Europe the usual business operations are to 
a great extent suspended, and speculation is busy more about 
political convulsions than in the more natural channels of commercial 
pursuits. 

The Hamburgh steamer, with John Plimley Edwards on ‘board, 
arrived in the Thames at four o'clock oa Monday morning; and he 
and his captors, Councillor Sadler and Inspector ‘Tandy, reached 
Birmingham by the half-past nine train, At twelve o’cluck he was 
brought up at the Public-oflice, in Birmingham, on the charge of for- 
gery. Mr. Motteram, barrister, instructed by Mr. Hodgson, ap- 
peared in support of the charge, and Mr. John Smith for the defence. 
Lhe presidiug magistrates were Mr. Kynnersley and Mr. Middle- 
more. No evidence was otiered, Mr. Motteram merely applying for 
a remand to Friday, which was granted. Upon an application by 
Mr. Smith the bench said they telt inclined to allow bail, if two 
suflicient sureties in £1,000 each were forthcoming, with Edwards's 
own recognisances in £2,000. The amount found upon Edwards 
when apprehended, and which is available for the creditors, is some- 
what over £2,600. 

The spike nailmakers who have been on strike at Sedgley have 
fetched iron from the warehouses, and commenced working. Some 
are getting the full price, whilst others are working at the reduction, 
both in the pay for work and the disallowance of 21 1b. of iron per 
bundle. 

For some time back there has been a considerable amount of dis- 
satisfaction between the master chainmakers and their workmen in 
South Statiordshire, in consequence of which the district has become 
notorious for strikes among these artisans, and has also been the 
scene of many cowardly outrages, destructive to the property of the 
masters, and throwing well-disposed workmen into a state of idle- 
ness. One of the basest of these outrages which has occurred for 
some time was perpetrated on Wednesday morning, at Brierley-hill, 
ou the premises of Messrs. Charles Stewart and Co., of Liverpool. 
Seventeen pairs of bellows have been rendered entirely useless by 
cutting large pieces out of the sides of them. ‘The bellows were 
raostly new, and from the manner in which they were mutilated a 
loss of about £40 will be entailed upon the firm, besides throwing 
between 30 and 40 men out of employment till they are either re- 
placed or repaired. 
of the perpetrators into and their exit from the premises was ob- 
served by a person from the window of a neighbouring house. In- 
formation was at once conveyed to the police station, and Mr. 
Superintendent Mills captured three men in a public-house about a 
mile from the spot. One of them is known to be the person who 
was seen to go and come over the wall. A woman was also appre- 
hended close to the premises, aud she is known to have been in 
their company. ‘hese men are all unionists, and are at pre- 
sent subsisting entirely on the funds of the union. ‘The motive 
for the outrage is su,posed to be ill-will to a number of Messrs, 
Stewart's workmen, who work below the price agreed to by the union. 
On Friday the three men and the woman were brought up before 
Mr. Leigh, stipendiary magistrate, in the Wolverhampton police 


Fortunately for the ends of justice, the entrance | 


court. Their names are Emmanuel Simkins, chainmaker, and 
landlord of the Bush Inn, Common Side; Charles Simkins, his son, 
Joseph Cartwright, and Mary Ann Gill. Sarah Ann Ardley, a single 
woman, de that she was looking out of her bedroom window 
on the night of the outrage, and saw all the prisoners standing to- 
gether, near to her garden wall and the chainworks of the prosecu- 
tors. Police-superintendent Mills produced a knife that he found 
upon Cartwright, and some of the leather of the bellows, and 
showed the correspondence between the size of the blade and the 
cuts in the leather. In defence, Cartwright had nothing to say; the 
two Simkinses denied that they were upon the premises, or saw any 
bellows cut; and the woman said “They told me to wait at the 
bottom till they came back again, but I was innocent of knowing 
what they were going to do.” All the prisoners were committed to 
take their trial at the next Staffordshire assizes. 

Considerable difficulty has arisen in many of the colliery districts 
of the kingdom when men have left their work without giving 
notice, in consequence of there having been no specific agreement 
between the men and their employers relative to the notice that each 
would expect from the other in the event of a termination of their 
connection as employer and employed. The men are ready to admit 
that there is a custom which would lead both to expect a fortnight’s 
notice, yet as their masters frequently send them away without 
giving that notice, they claim to leave without being compelled to 
observe the same regulation. The question is frequently brought 
before the magistrates sitting in petty sessions in South Staffordshi 
and it occupied the attention of Mr. John Leigh, stipendiary, an 
Mr. Thomas Davis, local magistrate, at Wednesbury, on ‘Tuesday 
afternoon last. In that case a collier left work because, when he 
went down for the night, there was not, he said, enough timber in 
the pit to prop up the work and thereby keep the place safe. The 
balance of testimony, however, was against him, and Mr. Davis 
determined to convict; but Mr. Leigh could not coincide with the 
decision, inasmuch as there had not existed any agreement between 
the defendant and his employers respecting the giving of notice. 
Mr. Leigh added that in Wolverhampton he and his brother magis- 
trates refused to convict in such cases, and had very recently so re- 
fused in a case in which a large number of men in the employ of 
Mr. Philip Williams, the chairman of the Lronmasters’ Association, 
were at the same time manifestly in the wrong. At Wednesbury, 
Mr. Leigh left the matter in Mr. Davis’s hands, and the defendant 
was tined 5s., the costs to be divided between him and his employers. 

At the colliery called the Heath, in Landwell-road, Westbromwich, 
formerly belonging to the Earl of Dartmouth, but now the property 
of Messrs. T. and J. N. Bagnall, the crown wheel of the drawing 
machinery suddenly snapped, on Monday last, in the forenoon, 
whilst thirty men were in the pit. Further mischief was, however, 
prevented by the timely application of the brake. A temporary 
erection of pulleys and ropes was effected, and the men were got up 
on Monday night; but it will be a week before all the damage done 
to the machinery can be repaired. In the meantime, loss is bein; 
sustained by the falling in of the workings. If the accident hi 
happened when a band of men were going down or coming up the 
shaft, the consequences would have been of a melancholy nature. 

SHIPTON 0, JONES. 

This action, brought in the Court of Queen’s Bench, at the end of 
last year, and moved from there to Chester Spring Assizes, and 
subsequently, on the withdrawal of certain pleas, left to the arbitra- 
tion of Mr. Phipson of the Oxford Circuit, has lately been arranged 
between the respective counsel, the defendant to pay £1,000 and 
costs. The plaintiff, Mr. J. A. Shipton, is a civil engineer, practising 
at Dudley, and in 1858 he entered into an agreement with the 
defendant, Mr. W. C. Hussey Jones, a large colliery proprietor near 
Mole, in Flintshire, for his services in managing a certain mineral 
property in that district,and in 1 of the disposal of that 
property his services were dispensed with, without being paid the 
consideration sum mentioned in the agreement in the event of such 
disposal, and it was to recover this and also salary and commission 
that the plaintiff sued. Mr. Quain was counsel for the plaintiff, and 
Mr. Welsby for the defendant. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 


Liverroot: xrtraordinary Growth of the Tewn: The Proposed Town Jm- 
provements; The Dock Board: Exemption of te Docks from Poor-rates 
—A New ExpLosive Acent: The Peacemaker — Postic Recreation 
Grounps aT Bury—Mancuestes Faze Lisrany: Proposed Collection of 
Scientific Works — State or Traps; Shefield: South Yorkshire Coal— 
MancaesTeR Steam Bower Assurance Company—Enoinemen's Hovuns 
or Lasour: Interesting Meeting at Manchester — A Muver's Lire Pat- 
sexver—Tue Gatway Line or Sreamens; Trial Trip of the Connaught 
~—Nortuern Topics: Steamers fr the Navigation of the Volga: North 
Eastern Railway Branch—American Paocress: The Pitisburgh Iron Trade : 
Tyneside revroducing self in the New World—Lincounsuine: Jron Ore near 
Brigg : Proposed Branch Line to Cleethorpes. 

Tue astonishing growth of Liverpool, where we commence our 

summary, is shown in some statistics adduced at the last meeting of 

the town council by one of the members of that body. In 1844 the 
population was 270,382, while now it is estimated at 500,000; the 
assessments in 1844 amounted to £1,033,697, against £1,682,500 
now; and the lineal quay space in the docks was 18,649 yards 
against 36,000 yards now !—A public meeting has been convened by 
the mayor, in compliance with a requisition, for the purpose of ascer- 
taining the feelings of the ratepayers and burgesses with respect to 
the proposed town improvements. The meeting expressed its con- 
viction that the cost of all buildings erected for municipal purposes 
and therefore portions of the corporate estate, should be defrayed 
out of the principal of that estate, and that should it be clearly 
proved to the town council by a detailed and accurate estimate of 
the probable reduction in the annual expenditure that it is desirable 
and expedient to erect new public offices, all the cost of their erection, 
and also the cost of the land, should be met by the sale of portions 
of the corporate estate. Mr. 8. B. Jackson moved the next resolution, 
which, after some discussion, was adopted as follows :—“ That it is 
extremely undesirable any extensive scheme of public improve- 
ments, or of other works which involve any addition to the existing 
heavy burdens on the ratepayers, should be undertaken until the 
expenditure still required in connection with the supply of water in 
the vicinity of St. George’s-hall has been accurately determined and 
| provided for; until those improvements which are already com- 
menced, or for the execution of which powers have been conferred 
by Parliament, shall be completed ; and until it has been ascertained 
how far the landed property of the corporate estate can be made 
available in conjunction with the property of other landowners ; this 
meeting being of opinion that alt property which is benefitted by 
improvements in roads and thoroughfares, or by the formation of 
parks and boulevards, should be made contributories to the cost as 
far as practicable.” In speaking to the resolution, Mr. Jackson said 
in eleven years from the taking effect of the Liverpool Sanitary Act, 
there have been constructed 146 miles of sewers, 100 miles of streets 

; added, all at least 30 ft. wide; 257 streets have been entirely paved 

and flagged ; a cemetery has been provided for Toxteth Park, at an 

outlay of about £30,000; one near Walton Gaol, of about the same 
extent, and another of eighty-six acres for Liverpool, the outlay on 
| which will be about £75,000; aud on sanitary works, waterworks, 
baths, parks, and the like, the corporation have, during those eleven 

years, spent nearly £3,000,000 sterling. The consideration of these 

things would constrain every prudent man to forego such metro- 
| politan luxuries as boulevards and the proposed public offices, and to 

| postpone the consideration of new projects until those in hand, and 

| those for which powers have been obtained and are most urgently 

| called for, are accomplished. ‘This meeting will not have the effect 

of helping on the projected improvements, which will probably excite 
| discussion on discussion before they are carried out.—The Mersey 
| Docks Board accepted at their last weekly meeting a tender of Messrs. 
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Vernon and Sons for a new stage at Woodside for £75,624 19s. 9d. 
Mr. Laird contradicted a statement which had been made out of 
doors, to the effect that Messrs. Vernon’s tender was not the lowest. 
Mr. Hartley, in reply to Mr. Boult, said that the stage, as con- 
tracted for, was what was authorised by act of Parliament, and if any- 
thing was done to the stage under the powers of a bill now before 
the House of Lords it would be extra. A letter was read from 
Messrs. W. and H. Laird, asking whether the board would allow 
the use of the low level railway for loading coals and cannel without 
the payment of 6d. per ton, which is at present insisted upon. The 
chairman said the letter must necessarily be referred, for there was 
the question whether they could allow the use of the railway free of 
charge; and, if they did it for coal, it was quite clear they must do 
‘it for other things; and then there was also the question whether 
they could use the low level railway for shipping coals, and he did 
not see the possibility of it, unless they io a great many sidings 
and other works, The engineer said there was no possibility of ac- 
commodating coals upon any of the dock quays. Mr. James Holme 
Was quite sure the question would occupy the attention of the board 
upon the opening of the Birkenhead Docks,and remarked that Mr. 

artley, sen., reserved the land at the east side of the Prince’s Dock 
Basin with a view of adapting it for sidings for wagons to run into. 
When they looked at the great facilities which were being given in 
the neighbourhood of the Thames, and when they saw a portion of 
the trade being diverted, surely it was to the interest of the estate 
to do everything they could to keep the trade here. The letter was 
after further discussion referred to the proper committees.—The 
jadges have unanimously decided on a special case heard in the 
Court of Common Pleas, that the Liverpool Docks are exempt from 
liability to contribute to the rates for the relief of the poor, the 
ground of decision being that no person had a beneficial occupation 
of the docks, 

Every row and then we hear of some new deadly explosive 
agent, and, therefore, the following from the Oldham Standard 
will probably not excite much surprise. Whilst everything 
in the political world (says the journalist) portends a fearful 
struggle at hand, and wars and rumours of wars are heard 
on every side, each new invention calculated to destroy the 
greatest number of human lives in the shortest space of time, 
and thereby rendering war impossible by the destructive power 
of the agent employed in its prosecution, must be regarded by 
all with feelings of the greatest interest. The Armstrong gun, with 
its rival, the Whitworth gun and rifle, are rapidly superseding the 
old cannon, and effecting a revolution in gunnery; and the science 
of chemistry has lent its aid towards assisting these formidable 
weapons in their work of death. Oldham has not been left behind 
in furnishing its quota to the general fund of life-destroying agents. 
Mr. Harrison, of the Greenacres Grammar School, has discovered a 
chemical compound possessed of the most destructive qualities, at 
the same time the elements being of the most simple and innocuous 
nature. They can be handled singly with the greatest impunity, 
but when combined their effects are most terrific. From careful 
experiments made by the discoverer, the strength of the compound 
is from seven to twelve greater than gunpowder, according to the 
mixture; and it las these further advantages, that it can be manu- 
factured at one-third the price of powder, and is explosive during 
the whole of its operation, and not merely flashy, as is the case with 
gunpowder, The heat emitted from it is most intense, and the gas 
generated deadly. It is — adaptable for shells, congreve 
rockets, and similar missiles, as well as for blasting purposes. If 
fired from a rifle in a small shell it will explode when it comes in 
contact with a hard substance, and if it penetrates it still will con- 
tinue burning in the body of the material ; and although apparently 
extinguished, it will again blaze forth with renewed intensity. For 
exploding magazines, setting fire to the sails of ships, or destroying 
military lugyage, it would be most invaluable. A small shell for a 
breech-loading rifle three-fourths of an inch by five-eighths dia- 
meter would only amount to three-halfpence. Mr. Harrison is still 
unostentatiously pursuing his investigations, and it is to be hoped 
that his discovery will turn out what he now designates it—a 
“ peacemaker.” 

The Bury (Lancashire) Improvement Commissioners have deter- 
mined to devote £2,100, being a portion of the local gas profits 
during the past year, for the formation of public recreation grounds. 
The Earl of Derby is to be applied to for a site, and the commis- 
sioners will prepare and keep it in order. 

A “movement” has been commenced in the ever-moving Man- 
chester for the purpose of collecting a library of scientific works for 
the use of the local free library. The promoters of the scheme start 
with the axiom that Manchester has become great by its science, 
“ and they aim at the foundation of a permanent library of science 
accessible to all the members of their great and progressive com- 
munity.” A large amount of aid is stated to have been already 
promised to the undertaking. 

A quieter feeling is stated to prevail among the steel manufacturers 
of Shetlield. The engineers’ tool makers are well employed, many 
orders for the large and heavier class of drills and planing machines 
being in progress. The powder-flask and gun implement makers are 
also becoming busier. The demand for coal in the South Yorkshire 
district is moderately brisk, and in this respect bears favourable com- 
parison with the same period of last year. ‘Ihis state of things is 
not likely to last, as recent demands of the men are not likely to be 
acceded to without astruggle. Meetings have recently been held by 
the masters, and the feeling has been almost unanimous in favour of 
stopping the collieries should the demand be persisted in. Several 
collieries are at preren, and have been for some weeks’ closed, the 
men having struck. 

At a meeting of the directors of the Manchester Steam Boiler 
Assurance Company on Friday, Mr. R. B. Longridge, the chief 
engineer, presented his monthly report, of which some extracts are 
appended :—“ During the month of May proposals have been received 
for the insurance of 126 boilers, and the lives of four stokers. The 
acceptance of two boilers has been deferred for further and more 
thorough examination, doubts being entertained as to their adapta- 
tion to the proposed pressure, and of nine other boilers for repairs, 
additional stays, or mountings. The number of boilers inspected 
during the month is 624, of which 11 were inteinally and 47 
thoroughly examined internally and externally ; 33 cf these were 
found to require repairs from the following causes, viz., corrosion, 
resulting from leakage or dampness of seatings, 21; fracture and 
defective plates, 12; five safety-valves were found in a very un- 
satisfactory state, and two water-gauges inoperative. The other 
defects which came under the notice of the inspectors were of minor 
importance. Several boiler explosions occurred during this month, 
entailing serious injuries and loss of life to many individuals, besides 
oe destruction of property. None of these boilers were insured. 

he majority of these explosions appear to have resulted from corro- 
sion or fracture of plates, defects of common occurrence, which, if 
not detected in time, must ultimately lead to serious consequences. 
These accidents present the most conclusive evidence of the necessity 
of such inspection as this company provides.” 

On Sunday afternoon a meeting of delegates representing the engine 
drivers and tiremen working on railways in the north of England, 
was held at a tavern in Manchester. Upwards of 130 delegates 
attended. The object of the meeting—and it does not appear an un- 
reasonable one—being to promote a uniform rate of labour of ten 
hours per day. ‘Ihe chairman referred to statements from men em- 
ployed on various lines in the kingdom which he said would show 
that the time was come for them strenuously to set to work. From 
Rugby they had the statement of a man employed on a mineral 
train, who said that he had been on duty 18, 20, and even 30 hours 
without any time for refreshment, and after this amount of duty he 
had to be at work again within five hours of his leaving off. Another 
man said he had to work from nine o’clock in the morning until 
twelve the same night, running a distance of 226 miles per day; 
another was on duty with express and mails between Rugby, 
Statiord, and London for 274 teams, running a distance of 368 
miles. At Bradford a meeting had recently held, at which 
it was represented that men were working from fourteen to six- 





teen hours successively the week through, including Sunday; and 
a resolution was at that meeting, to the effect that the engine- 
men and firemen of the various lines of railway in Bradford, con- 
sidering the heavy responsibility attached to their employment, and 
the necessity which existed for relaxation to fit them for the proper 
performance of their duties, not only as an act of justice to them- 
selves, but as essential to the safety of the public, recommended that 
each driver and fireman should work 10 hours daily, his time to 
commence on arriving at his engine and finish on his departure, all 
services on Sundays to be accounted time and a half. Mr. Sheridan, 
M.P. for Dudley, who had all the facts laid before him, had promised 
to bring the subject before the House of Commons, and to do the ut- 
most he could in so just a cause. Some temperate and sensible 
speeches were made, by delegates from the Lancashire and Yorkshire, 
Great Northern, the Chester, and other lines. It was represented 
that none of the literary institutions or free libraries, and other social 
advantages which were so highly valued by other classes of workmen, 
were available for the engine drivers and firemen. The public, it 
was said, were not aware when they travelled by railway that they 
were under the care of enginemen who had perhaps been on their 
engines 15 or 18 hours; and it was high time that the commercial 
world especially were made aware of the fact with a view to an im- 
mediate remedy being applied. The railway guards had expressed 
themselves anxious to join in the movement. Resolutions were 
passed, authorising the preparation and presentation of memorials to 
the locomotive superintendents and directors on the various lines ; 
and a strong opinion was expressed in favour of an application to 
Parliament next session for a Ten Hours Bill. The Chairman re- 
marked that the circumstance of the meeting being by necessity held 
on the Sabbath-day was one which he hoped would find many friends 
to their cause. They positively could meet at no other time. He 
was anxious himself to attend a place of worship on a Sunday, but 
from sheer exhaustion could not. 

An invention has been brought out under the title of a “ miners’ 
life-preserver,” or “ safety apparatus for preventing accidents in mine 
shafts or hoists.” The machine is intended to prevent accidents in 
connection with the drawing up of the cage or hoist in coal mines, 
and the principle consists in the application of four strong levers to 
the apparatus above the cage, which, in the event of the rope break- 
ing, secure the cage at once to the rods by which it is guided, and 

revent it falling. A prospectus of the machine says that it “ is not 
like others, whose safety entirely depends on springs, which are liable 
to break or lose their tension, but the cage (and contents) is its own 

reserver. It cannot be drawn over the pulley, and should the rope 

reak it cannot fall down the shaft. Should the drum be discon- 
nected or the engine out of order, any person in the cage or hoist can 
safely stop the cage without any weight. The apparatus can be ap- 
plied to most cages now in use at a small expense, and may be used 
on wood or iron rods or wire guides, with perfect contidence. It is 
highly recommended by those who have adopted it.” The apparatus 
has been publicly tested on both wood and iron conducting rods, at 
Messrs. Cliff’s pit, Hall Flatt, and Messrs. Ingham’s pit, Wortley, 
near Leeds, in the presence of upwards of twenty influential gentle- 
men, and it is intended to ask the Government inspector of coal mines 
for the district to be present at the next experiment. 

An interesting trial trip has been made by the Connaught, the 
splendid steamer recently completed by Messrs. Palmer Brothers, for 
the Atlantic Royal Mail Steam Navigation Company (Galway line). 
Among the gentlemen who took part in the trip were Messrs. Charles 
and John Palmer; Mr. Wier, managing director of the Atlantic 
Royal Mail Steam Navigation Company ; Mr. Macintyre, architect of 
the Connaught ; Captain Thompson, superintendent and agent for the 
company at Galway; Mr. Henderson, superintendent of the com- 
pany’s ship while building; and Mr. Glover, superintendent of 
engines. ‘The engines of the Connaught, which were made by Mr. John 
Palmer, are oscillating, having three cylinders 80 inches in diameter, 
and of 7 ft. stroke; the triple cylinders — regularity of stroke, 
which greatly eases the strain on the ship. ‘The engines are of 800- 
horse power nominal, but have a real working force equal to the 
strength of 3,500 horses. They are magniticent specimens of work- 
manship. In addition to the principal engines, there is an auxiliary 
engine for working the air pumps ; to this are attached the feed and 
bilge pumps; and there are likewise two donkey engines. The 
steam required for communicating motion to these engines is gene- 
rated ty eight tubular boilers, with five furnaces attached to each, 
making 40 furnaces in all, The heating surface of the boilers is 
about 20,000 ft., and the boilers and engines occupy a space measur- 
ing 112 by 40 ft. The boilers are fitted with Galloway and Beard- 
moor’s super-heating apparatus which drives the steam, and has been 
found to effect no inconsiderable saving in fuel. In American coals, 
so far as has hitherto been ascertained in practice, the saving by the 
use of the super-heater is 12; in Welsh coals, 15; and in Newcastle 
coals about 18 per cent. The paddle-wheels are 33 ft. diameter, the 
tloats are Morgan’s patent feathered, the area of the float being 12 ft. 
by 4 ft. 9 inches. These floats give an increase in speed over others in 
use of from one and a half to two knots an hour. The Connaught 
traversed 23 miles in one hour and a half. This is a rate of speed 
below that contracted for, but as it was the first trial to which the 
engines had been subjected, and the vessel had to make way against 
a strong tide, the result was considered satisfactory. ‘The engines 
were worked at a pressure of about 23 Ib., and averaged eighteen 
revolutions per minute, and by the time the official trial is made, 
which is likely to take place in Ireland, the maximum speed antici- 
pated by the company is expected to be attained. The return trip was 
made in one hour and twenty-nine minutes, notwithstanding a strong 
head-wind; and both Mr Wier, the managing director of the com- 
pany; Captain Robertson, of the Board of Trade; and Mr. Greer, 
Who were present on the part of the Government, expressed them- 
selves highly satistied with the day’s proceedings. A sister vessel 
to the Connaught is progressing rapidly at Messrs. Palmer's works, 
and will be ready for launching in a few weeks. The Government 
frigates which Messrs. Palmer are building are also rapidly advanc- 
ing; and Messrs. Palmer have further engaged to build in six months 
two steamers each of 2,000 tons burthen, with engines of 200-horse 
power, to convey a telegraphic cable, Which is to be submerged be- 
tween Singapore and Rangoen. 

With regard to other northern matters, it may be mentioned that 
Messrs. C. Mitchell and Co., of Low Walker, are building three large 
iron steamers for Russia, intended for the navigation of the Volga. The 
Moujie, one of these steamers, is 150 ft. long, is titted up to carry 
300 passengers, and when in active service will only draw 2} ft. 
water. ‘There is a continuous water communication, by rivers and 
canals, from the Baltic to the river Volga and the Caspian Sea, and 
steamers built in England are transported in their complete state 
from shipbuilders’ yard to the very centre of the Russian empire. 
Some of the locks in the canals are too short to hold such long 
vessels as the Moujie, and to provide for this the steamers are made 
in two or three sections, each water-tight: in this form they are 
taken with ease through the smallest locks. The advantages of iron 
for shipbuilding purposes is such that the steamers can be constructed 
in sections, and.still not lose any of their strength. The machinery 
for these Russian vessels is being constructed by Messrs. Robert 
Stephenson and Co. The North-Eastern Railway Company are 
about to prosecute further surveys with the view of presenting, for 
the consideration of Parliament, as perfect a scheme as possible for 
the construction of a railway between Newcastle and Shotley 
Bridge. The North-Eastern Company are also inviting tenders for 
the construction of their Nidd Valley branch, which will be 
about 11} miles in length. This branch will commence near the 
Ripley Station on the line from Leeds to Thirsk, and will terminate 
at Pateley Bridge. 

We came a few years since upon an American print representing 
the defeat of the “ British General Braddock,” in 1755, by a party of 
French who had been sent out as a forlorn hope from Fort du Quesne 
—named, by the bye, after the Sieur du Quesne, from whom Mr. 
Du Cane, a rising M.P. of the present day, is supposed to be 
descended—and who with some savage allies adroitly availed them- 
selves of the natural features of the country and inflicted a severe 
check on the overweening John Bulls. A year or two afterwards the 





first Pitt being called to the head of affairs the disaster of Fort du 
Quesne was retrieved ; pontine Fra into the hands of the British 
and received the more co ial name of Pittsburg. A number of 
sturdy Tyneside artizans emigrated in course of time to the neigh- 
bourh which was found to abound with iron and coal, and now 
Pittsburgh has become a place of vast importance in the United 
States. Mr. Moorhead, who represents the neighbourhood in 
Congress, observed in a recent speech:—“ The Pittsburgh district 
contains twenty-five rolling-mills, which produce onnually about 
100,000 tons of rolled and bar-iron, sheet-iron, nails, &c. In Lesley’s 
work he places the product at 91,302 tons; other statistics that I 
have examined give the production thus—3,212 tons boiler-iron, 
67,000 tons bar-iron, 5,600 tons sheet-iron, and 20,000 tons nails. 


In converting the pig metal and blooms into bar-iron, nails, &., 





the number of men employed amount to annually 4,623 
105,333 tons pig iron, equal to the annual labour of .. .. .. 5,266 
27,267 toms Bloom 3 .. os +. cc ce co co ce co co co S998 
4,931 tons scrap iron ° ee 6 66 se ¢ 400 
6,187,515 bushels coals . — +6 ie oe ke SS Se 838 
118,000 bushels coke ee ee ee 00 os oe oo ee 18 
dh i a JR Oe ee ee ee oe © 20 
2,095,000 fire-bricks .. ee ce oe ee ee ee 63 


9,258 tons ore . a oe a 
The Pittsburg iron trade consequently gives employment to 14,000 
men; and the new Tyneside bids fair to run a hard race with the 
old. Surely peace has its triumphs no less renowned than war! 

The rumours with respect to the mineral riches of Lincolnshire 
continue to grow in importance. In addition to the discoveries at 
Kirton Lindsey, which were noticed recently in Tue ENGINgxER, it 
is stated that another estate in the neighbourhood of Caistor is likely 
to prove equally rich. Specimens have been exhibited of iron ore, 
which it is thought will yield a rich percentage. Another object.of 
Lincolnshire interest is the revival of the proposed branch line of 
railway from Grimsby to the little watering-place of Cleethorpes, 
The line is proposed to run along the coast from the royal do = a 
Grinisby by the side of the Humber. 








PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 


































sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying excepé on Foreign Tin, 
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Raiis.—The market remains as last reported, with but few orders stirring. 

Scotcu Pig-1zoN.—The improvement noticed last week, when prices had 
rallied to 51s. 3d., has not been maintained, and a gradual decline to 
50s. 44d. per ton has taken place, at which rate the market closed for cash, 
51s. 3u. for three months open. 

SPELTER has advanced 10s, per ton, and is now quoted at £20 12s. 6d. on 
the spot. 

Copper, languid. 

Lxab in limited request. sia. el 

Tix.—The demand for English continues good. Banca is still quoted 
£186, and fine Straits £130. : 

TiN-PLATES.—There has been a little more inquiry for this article. 

MOATE and CO., Metal Brokers, 
65, Old Broad-street, London. 


June l4th, 1860, 
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1859. || 1859. | 1860, 
perload— 4s. £8.\)4 84 6) perload— £6 £8) 4 6 £8 
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SCOTCH PIG IRON REPORT. 
No.1 — +e oe 53s. 6d. f.0.b. Goes 
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- M oo ce OOS. - oO. 
»3 Do. «. 49s. 6d. e do. 
M:Nos. Do. .. .. 493.64. ,, do. 
WARRANTS, 

(7 prompt... .. 50s. 3d. per ton, 
3-5ths No. !and}1mo., open,.. .. 50s. 6d. do. 
2-5ths ,, S.. }2mos., 4, « «- 518, 0d. do. 

3 5 ” oo of Sia. Sd. de. 

MANUFACTURED IRON. 

Bars,Govan .. .. .. £7 15s. 0d. 
» Common .. « £7 «5s, Od. 
Drumpellar, Common .. £7 5s. Od. 
\ a £8 2s. 6d. 
Plates and sheets .. £9 to £10 10s, Od, 
Rails co cc co co ce OO. Gt, 
Pipes on ac ee op ee 
Chairs .. «e «e «oo « £403, Od. Nett cash. 


Guascow, 13th June, 1860. 


Our pig-iron market has been remarkably steady since this day —— 
and the fluctuations have been comparatively trifling. The w ~~s a4 


paid was 50s. 7}d.,and the lowest taken was 50s. lid. cash. 
tone is very sluggish, and the quotation is 0s. 3d. cash for M. Nos. 
Warrants. There is a very ot mg for coor and —— 
Exports last week were 10,417 tons ins 9, ns in 
week last year. , Suaw AND TuoMsoN, Metal Brokers. 
Fixe Dirruston or Goip.—Professor Faraday supposes ane 
a leaf of gold, which is only ygq5o0 in- thick, and weighs ecggee 
of a grain, yet covers a superticies of nearly 10 square ae 
diffused through a column of solution having that base, and 2°7 in. 
in height, it would give a ruby fluid equal in depth of tint toa o 
red rose; the volume of gold present being about the soaps ,P 
of the volume of the fluid.—F'rom Timbs's Curiosities of Scrence, 


Second Series, just published. 
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ON BUILDING WOODS: THE CAUSES OF THEIR DECAY, AND THE 
MEANS OF PREVENTING IT. 


By G. R. Burne t, F.G.S., F.S.A.* 


Tue use of timber for building purposes, being of an importance 
even greater than that of the use of stone, has naturally attracted more 
attention from the practical and scientitic students of the art of con- 
struction than has been devoted to the study of the cognate subject 
above-mentioned ; but the information recorded upon the conditions 
under which timber should be employed is dispersed through so 
numerous a body of authors, that it appears to me to have become 
almost to cond it into some popularform. Atany rate, 
the introduction of several hitherto unknown descriptions of timber 
into our markets, the recent startling tale of the decay of our gun- 
boats, and the application of certain processes for the purpose of 
preventing the decay of timber, seem to render opportune a short 
review of the state of our knowledge of the subject, and also to render 
a discussion of the value of the respective new materials and new 
processes desirable. With these objects in view, it is proposed in 
the following paper, firstly, to consider the conditions under which 
timber trees grow and decay in forests; secondly, to describe the 
various descriptions of timber generally used in England, and their 
properties ; and, thirdly, the causes of the decay of converted timber, 
and the more generally known processes applied for its preservation 
from internal decay, or from external attack. 





I.—Growtu Anp Decay or TimBer TREES IN THE Forest. 


The parts of a growing tree are, first, the root, the whole of 
which is usually, but not necessarily, below the ground ; the stem, or 
bole; the arms, or branches; the twigs; and the leaf-stalks and 
leaves. For the purposes of ec ical application, the stem and 
branches are converted into baulk or logwood; the branches, 
generally speaking, are only tit for the purpose of fire or cord wood ; 
whilst the twigs are only used for bavins or fagots. ‘The barks of 
certain trees, such as the oak, cork, beech, &c., are used for the 
purposes of commerce, and possess a very great industrial value. 
One important remark to be made with respect to the structure of 
the wood of the stem especially, is that each ring evidently consists 
of two portions, one presenting a close, firm, and horny texture, and 
the other an open vascular texture. ‘The horny part of the layers 
occurs upon the outside, or nearer to the bark, and the vascular part 
towards the centre of the tree. The quality of a wood, for building 

urposes at least, depends greatly on the mode of growth of the 
| oan part of the annual rings, for it is in them that the elements of 
the tenacity and elasticity of the wood reside. In woods of the best 
quality, the horny part of the rings is thick, and so dense as only to 
allow its vascular structure to be detected by the microscope, but it 
is found practically that woods of this description are exposed to 
shrink, warp, and crack to such an extent as not to be fitted for use 
as plank stuff, whereas the woods in which the horny structure is 
displayed in a less decidedly marked manner are well-adapted for 
those particular purposes, but are not so well able to support violent 
efforts of rupture or of compression. 


Every description of tree affects a particular description of soil, 
and requires certain conditions of moisture, exposure to the air, and 
light, in order to arrive at its maximum of useful development, or at 
such a stage of growth as to be most fitted for the usages of com- 
merce. ‘Thus, for instance, it is believed that the oak thrives the 
best in England, in rich sandy loams, and that it attains the greatest 
length when grown in rather dense forests, whilst it attains the 
greatest volume when the trees grow in open situations and apart 
from one another. The elm grows well in rather stiff clays; the 
beech, in chalky soils; the acacia, in tutfacious, fissured limestones ; 
the maple, in sandstone districts; the poplar, in rather wet clays ; 
and the willow and alder, in frequently submerged alluvial lands; 
but whether the trees be able to bear such excessive quautities of 
water as those last named, or only require a moderate amount of 
liquid food, the character of their wood (so far as grain and strength 
are concerned) is materially affected by the action of the prevailing 
winds upon their stems. The bark becomes thicker and more rugged 
on the exposed sides; the horny part of the annual rings is more 
distinctly marked also on those sides; but the most serious conse- 
quence of exposure to vivlent winds is to be found in the tendency 
of the wood to assume a twisted, spiral mode of growth, whic 
materially affects the strength of timber adapted for building pur- 
poses. Some people consider that the hard wood trees thrive better 
when they are exposed to the north and east than when they 
are exposed to the south and west; but whether this opinion 
be correct or not (and it has been very decidedly questioned), 
it is certain that the timber of the hard wood trees assumes a very 
lax and spongy texture when the subsoil of the place where they 

w is of a re.entive close nature. It would appear also to be the 
aw that the best and soundest timber is produced in the temperate 
latitudes, or at such elevations above the sea level, in tropical 
climates, as to allow the trees to enjoy a temperature exempt from 
the extremes of either heat or cold. The whole of these important 
considerations of the e‘lect of external climatological and geological 
causes have been discussed in the most elaborate manner in De 
Candolle’s Géo, ie Botanique, to which the student is referred for 
further details. It may suttice, for our present purposes, to state 
that the result of M. de Candolle’s observations is to show that the 
distribution of trees, or of plants generally, does not follow so dis- 
tinctly the course of the isothermal lines as it does that of the lines 
indicating the existence of equal amounts of heat beyond certain 
fixed points varying with the nature of the plant observed. The 
best timber is, however, grown in those countries where the requisite 
sum of heat is most emg distributed over the longest period; for 
in them the grain of the wood is found to be more regular and 
uniform than it is in the countries exposed to sudden and violent 
changes of temperature. A considerable amount of moisture in the 
atmosphere, and in the ground itself, is also an essential condition of 
the growth of large plants, or of trees: and the equable nature of 
the supply of this element is again more likely to prevail in the 
regions where there are no marked extremes of heat and cold at the 
various seasons of the year. 


In forests, such as supply our great timber markets, the trees are 
usually left to themselves, without any such care or superintendence, 
and the boughs they lose are only detached by storms or by light- 
ning. In whatever way such boughs be removed, the effect of their 
removal is, however, very frequently to produce a rotting of the 
inner wood, which indicates itself externally by a sudden and 
abnormal swelling of the trunk a little above the root ; sometimes 
the trunk becomes hollow at the part affected, and this particular 
description of rot will almost invariably be found to exist in those 
trees whose roots are much exposed. The rot itself is either of a 
red, black, or white colour in the timber when felled, and when either 
of the two last-named colours prevail, it will be found that the decay 
does not extend very far iato the tree; but if, on the contrary, the 
colour of the parts most visibly affected should be decidedly red, the 
wood should be rejected for any building purposes. Sometimes 
small brown spots, indicative of a commencement of decay, may be 
observed near the butt or root-end of trees, and though they do not 
appear to be connected with any serious immediate danger to the 
durability of the wood, it is advisable to employ the material so 
affected only in positions where it would not be confined in anything 
like a close damp atmosphere. 

The growth of trees takes place with, comparatively speaking, 
greater rapidity in their youth than it does in the maturer stages of 
their development; but with all varieties there is a period (dependent 
upon the nature of the tree, and of the conditions under vy. hich it 
grows) at which all increase, whether of height or of volume, ceases, 
and the tree then, instead of gaining, begins to lose strength and 
Vitality. It is easy to discover when this period has been attained, 











* The above paper has been abridged, 





for the upper branches begin to lose their leaves and the tree be- 
comes, in woodman’s phrase, stag-headed. Indeed the state of the 
ps ed branches of a tree may be considered to be amongst the best 
indications of its soundness, and provided they be in a healthy con- 
dition the withering of the lower branches is a matter of compara- 
tively small importance. So long, however, as the trees continue to 
grow, the heart wood is the harder and denser; but, when they are 
on the decline, the outer rings, which seem to be more actively 
concerned in the vital processes of the tree, absorb the nutrition 
from the heart wood, and thus superinduce in it a gradual but sure 
decay. ‘Trees, under these circumstances, become exposed to the 
inconvenience of what are called star shakes, or cracks in the body 
of the wood, radiating from the centre towards the circumference, 
with their greatest width towards the centre; whereas the star 
shakes, or cracks of young timber, have their widest opening towards 
the circumference. If the trees thus affected should be allowed to 
stand, the heart wood will in the end entirely decay, and the stem 
will become hollow, especially if a large branch should be broken 
off, and thus allow external moisture access to the inner wood 
through the ruptured fibres. It follows from these conditions that 
wood intended to be used in the more important operations of build- 
ing should be obtained from trees which had not exceeded their age 
of growth; and it also appears that the season of the year when the 
trees are felled has a distinct influence upon the durability of the 
wood. ‘Theoretically, the best period for that operation would be 
the one immediately preceding the first movements of the sap in 
spring time; but as it is not possible, in practice, to command the 
amount of labour required for such purposes, it is customary to fell 





the timber of regularly worked forests during the whole of the season | 


comprised between the moment when vegetation ceases in the autumn, | Soeten Caines aeaniiemaiiins Gab Gane anh aa ama 
| fs gs occasionally; the . 


and the moment when it recommences in the spring. In other words, 
it is customary to fell timber of the best description between the 
mouths of October and April, in our latitudes at least. 

‘There are some other conditions in the growth of trees which give 
rise to the defects it may be desirable to notice here. ‘Thus, in the 
very heart of sound, healthy-looking trees, it is by no means rare 
to meet with circular bands, which form separations, in fact, between 
the layers of the wood, and which are supposed to be occasioned by 
the action of violent winds upon the stem of the tree at the period 
of the formation of the new layers. These cup-shakes, as they are 
called, are most frequently to be met near the roots of trees, and if 
they should be black, and accompanied by star-shakes, they materially 
affect the strength of the timber, though they do not seem to have 
much influence upon its durability. Sometimes the cup-shakes 
exhibit themselves externally by an abnormal increase of bulk of 
the stem alittle above the root. In other trees, again, circular bands 
occur, in which the wood is of a softer and more spongy character 
than in the rest of the tree, and which even occasionally present a 
commencement of decay. This accivent occurs in the very best 
timber, and, unfortunately, when it does so occur, the effect seems to 
make itself felt throughout the whole length of the tree, a circum- 
stance by no means extraordinary—if the generally received opinion 
as to the cause of the phenomenon be correct, viz, that it is pro- 
duced by the action of sharp frosts upon the rising sap in the newly- 
formed layers of the wood. Timber which possesses this character 
will infallibly decay in buildings, and it should therefore be care- 
fully excluded ; and great hesitation may also be admitted as to the 
use of timber which presents large bands of what are supposed to be 
indetinitely marked annual growth, because the existence of zones 
of wood so affected may be considered to indicate that the tree was 
not in a healthy state when they were formed, and that the wood 
then secreted lacked some of the elements required for its durability 
upon being subsequently exposed to the ordinary causes of decay. 

In many cases, when timber trees are cut down and converted for 
use, it is found that at the junction of some of the minor branches 
with the main stem, the roots, as it were, of the branches traverse 
the surface wood in the form of knots, and that they often assume a 
commencement of decay, which, in the course of time, will extend 
to the wood around them. This decay seems to have arisen, in the 
majority of cases, from the sudden disruption of the branch close to 
its roots, with an irregular fracture, and with such depressions below 
the surface as to allow the sap to late, or at ic moisture 
to lodge in them. A decomposition of the sap takes place—in fact a 
wound is made in the tree—and what are called ‘‘ druxy-knots” are 
thus formed, which have a contagious action on the healthy wood 
near them. The druxy-knots of a foxy colour are the most 
dangerous; but if the colour should be decidedly black, there is a 
probability that the mischief will not extend very far. Growing 
timber is sometimes affected by blows, or by the rubbing of falling 
timber in a forest, and a species of local decay may be thus created. 
Lightning, when it strikes a tree, may either shiver it completely, 
or simply crack it in various directions, or even cause a species of 
rot by producing a decomposition of the sap. And it may also be 
observed that the growth of mosses, or of fungi, upon the bark of a 
standing tree is so closely connected with the existence of decay in 
its interior, that it is hard to say whether it be in the relation of 
cause, or of effect, to that decay. 

All the conditions of the decay of trees above described depend 
upon the chemical changes produced in the sap and in the alburnum, 
by the external actions which either determine an undue flow of the 
circulating fluid to any one particular part of the tree, or give rise 
to a decomposition of the above-named portions of its organisation. 
The fungoid growths, it is true, participate of another nature, and 
are of a much more obscure character, but as they equally affect 
wood after it has been converted to constructive purposes, and that 
too ina more i liately interesting to the builder, it may 
be advisable to defer their consideration for the present. The strange 
nature, and the fearful extent of the ravages exercised by insects, 
and sometimes by birds and small animals, upon trees still in the 
forest, cannot, however, be passed over without some specific notice, 
though, of course, the limits of this paper will not allow of its being 
treated with the development it merits. The attacks of marine 
"oe insects upon dead wood will be specially noticed in the 
sequel. 

‘There may be considered to be three classes of destructive insects 
preying upon timber trees, founded upon the manner in which they 
carry on their operations, viz., those which feed upon the leaves and 
tender shoots; those which feed upon the bark and the alburoum; 
and those which feed upon the heart wood. ‘The leaf-eaters, again, 
may be divided into those which devour the substance of the leaves 
without touching the epidermis; those which devour the upper and 
under surfaces of the leaves; those which devour the whvle sub- 
stance of the leaves; those which devour the flowers; those which 
devour the farina of the flowers alone; and those which simply 
extract the circulating fluid from the vessels of the leaves; whilst 
there are other insects which injuriously affect growing timber b 
giving rise to galls, or analogous excrescences. ‘These animals 
injure trees by the interference they produce in the discharge of the 
natural functions of respiration carried on through the leaves, and 
by the privation of shade to the stem normally produced by the 
foliage. They also give rise to a strange disturbance of the circu- 
lating system of the trees, of a nature, at times, to cause their rapid 
decay. Fortunately, this class of insects does not conceal itself in 
any effectual manner, and it is only on exceptional occasions that 
the atmospheric changes, and the attacks of insectivorous animals, 
are unable tu prevent their excessive development; thus bats, 
moles, badgers, hedgehogs, squirrels, foxes, swine, greenfinches, 
woodpeckers, nuthatches, treecreepers, starlings, chatlinches, titmice, 
goldtinch, redbreast, redstart, cuckoo, crows, ravens; lizards, frogs, 
toads; many kinds of beetles, flies, ichneumonide, field and tree 
bugs, spiders, &c., eagerly devour the herbivorous insects, and in 
conjunction with frosts, rains, and floods, they tend to keep down 
the number of these plagues. The insects which feed upon the bark 
in their turn are of several varieties, and some of them only eat the 
outer bark or rind; others the inner bark or bast, and the alburnum, 
whiist others feed upon the solid wood. . It is to be observed 
that some of the insects which feed upon the heart of wood do not 
cease their ravages upon the removal of the tree; but that, on the 
contrary, the Cossus, Syrex, of our indigenous fauna, and the larva 
of the Cullidium bajulum, which are often found in imported timber, 








continue to devour the wood long after it has been inserted in build- 
ings. There seem to be very few means of defence against this 
class of destructive agents; and very few trustworthy indications 
of their existence, or of the extent of the ravages they have com~- 
mitted, are to be discovered externally; and it thus frequently 
happens that a sound, hearty-looking stick of timber may be so 
seriously bored by these insects as to be of comparatively little value 
for building purposes of any description. 


II. Description OF THE TIMBERS GENERALLY USED FOR BUILDING 
PURPOSES IN ENGLAND, WHETHER OF NATIVE OR OF FOREIGN 
GROWTH. 


Ist. Native-grown Timber.—The woods employed for building 
purposes in our large towns are so exclusively derived from foreign 
countries, that professional architects especially are apt to overlook 
the importance of the resources of this description furnished by our, 
own land; yet it may fairly be stated that the supply of the wants 
of agricultural builders, and of many of the trades connected with 
that important branch of natural production, is derived exclusively 
from the English forest trees. Such woods as the lime, the maple, 
acacia, wild cherry, thorn, and willow, are frequently used for car- 
penters, joiners, turners, furniture makers, and wheelwrights’ 
purposes in agricultural districts ; the holly, pear, walnut, sycamore, 
and yew, are more eagerly sought for by what are called the Tun- 
bridge ware makers; the poplar is used for box-making; the birch, 
for rough carpentry and scaffolding parposes; the elm is used for 
farm buildings, for carpentry intended to be constantly submerged, 
cart building, and for coftin-making; the alder is sought for on 
account of the extraordinary value of its charcoal for gunpowder 
manufacture; the horse chesnut and the sweet chesnut are used for 


most important details of millwrights’ work, on account of their 
hardness, evenness of grain, and tenacity, and the ash in large 


| lumps, or wide planks, is used for chopping boards, or bloc 
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counter tops, ironing boards, or other analogous purposes; the 
Scotch fir, silver fir, larch, spruce, and other varieties of the pine 
tribe, are extensively used for rustic carpentry, and even for rail- 
way sleepers, or timber platforms kept constantly under ground ; 
the beech is used, as a hard wood, in rustic carpentry, and for pile 
driving when the wood is permanently submerged; whilst the pur- 
poses to which the English oak are applied are too numerous and too 
well known to require detailed notice. In town buildings, the 
English woods most commonly used under the direction of archi- 
tects and engineers are, however, only the elm, ash, oak, beech, and 
occasionally the sweet chesnut, and it is to them alone that attention 
will here be called. 

The elms grown in England belong to several species, of which 
the small-leaved elm (Ulmus campestris), the cork-barked elm 
(U. suberosa), and the wych elm (U. montana), are the most com- 
monly diffused, and the first of which may be taken to represent tho 
type of the group. It thrives in almost every variety of soil in the 
south and westof England, and grows into trees of from 75 ft. to 
100 ft. in height and 4 ft. diameter. The wood of the full-grown 
healthy trees is of a deep brown colour, compact, free from Toe 
and of a fine grain, unfit, however, to ‘ake a polish of any descrip- 
tion; it loses, according to Loudon, as much as 66 per cent. of its 
weight in drying. Elm timber has great transverse strength, but 
even in this respect it is far inferior to the oak; and it is on account 
of its peculiar powers of resistance to strains that it is hardly ever 
used to support heavy loads, whilst it is well adapted for such 
situations as would expose it to concussions. After being seasoned, 
this wood does not split or crack, and it is durable when constantly 
exposed to the sun or to water, but it rapidly decays in situations 
wherein it is alternately exposed to be wet or dry. The piles of the 
old London Bridge were made of elm, and the wood, after 800 years, 
was as sound as on the first day of its use. The seasoned elm weighs 
about 36.7 lb.; its specific gravity is 0°588, and there are usually 
about 61 ft. to the ton; its cohesive strength is considered to be 
13,489 lb. ; its resistance to a crushing weight 10,331 Ib. per inch 
superficial. The great use of elm is, it may be added, for coflin- 
making, for which purpose its powers of resistance to the decom- 
posing action of damp ground are of great value. 

It may be essential, even here, to notice a singular illustration of 
the lack of practical information on the subject of building woods 
amongst our official authorities, viz., that Lord C. Paget, in the 
House of Commons said that, in consequence of the scarcity of 
seasoned oak, the contractors for the celebrated gun-boats had been 
allowed to use elm planks instead of oak. Now, as the gun-boats 
were nearly all drawn up on the slips, after a few months’ use, the 
elm planking in question was placed in precisely the conditions 
which would have led to its decay, had it been desired to produce 
that result. 

The description of ash used for ordinary purposes in England is the 
Frazinus excelsior, or common ash, which frequently grows into trees 
of from 90 ft. to 100 ft. in height and about 6 ft. in diameter. Ash soon 
rots in damp, or in alternately wet and dry situations ; and if felled 
when full of sap, it is singularly exposed to the attacks of worms or the 
boring larve. It is very flexible, but tough and elastic, and on 
these accounts, whilst it is practically excluded from use in ordinary 
building operations, it is much sought for by agricultural implement 
makers, wheelwrights, and engineers. The weight of a foot cube of 
this wood is about 49 Ib., its specitic gravity 0°767, and there are usually 
45 7 cubic feet to the ton; the tenacity per inch superficial is about 
17,207 1b., and the resistance to a crushing weight 9,203 Ib. per inch 
superficial. ‘The best ash is grown on free loams with a mixture of 
gravel, the trees grown in cold wet soils being sorely ex to 
what woodsmen call “the canker,” which displays itself in black 
spongy masses on the stem and branches. The bark and the sap 
wood of the ash are exposed to the attacks of many destructive 
insects of which the Hylesinus frazina is the most mischievous. 


The oaks most commonly grown in England belong to the res 
tive varieties of the Quercus pedunculata, or the Quercus ouiiioe, 
and it may be at once observed that the differences between the 
qualities of the woods furnished by those varieties are so slight, that, 
unless when specially mentioned as appertaining to one of them, the 
following notice of the properties of the oak - { be considered to 
apply to both the above-named varieties. For all building purposes 
wherein strength is required,—whether to resist crushing loads, 
transverse strains, or efforts of torsion, or wherein hardness and 
durability are sought for,—oak is beyond all comparison the most 
valuable and the most beautiful wood. If the alburnum be removed, 
the heart-wood will be found to resist almost every condition of 
moisture, or of alternations of wetness and dryness, provided always 
that the moist atmosphere be not allowed to stagnate around the 
wood. In joiner’s work the variety of colour in the grain, or as 
workmen call it * the flower,” of the picked oak planks, known by 
the technical name of “ wainscoat,” causes it to be highly prized, and 
the beauty and durability of the woodwork in the roofa, stalls, pulpits, 
rood screens, &c., of our mediaeval churches and halls, may well 
explain the marked preference of our builders for this invaluable 
material. 

The oak trees, converted for building purposes, are not usually of 
more than 100 or 130 years old, although for naval architecture, 
wherein large scantlings are required, trees of much greater anti- 
quity are used. It was formerly by no means rare to meet with oak 
trees ranging from 75 to 130 ft. in height, and 10 ft. in diameter in 
the middle of their height; but the excessive demand for this class 
of timber tends to make such monsters of the forest more and more 
rare; and at the present day it is only on extraordinary occasions 
that the long straight sticks of English oak are to be met with of 
more than 2 ft. scantling. ‘The weight of a cubic foot of seasoned 
oak is said to be 58°3 lb.; its specitic gravity is 0934; there are 
usually about 383 cubic feet to the ton; the tenacity per square 
inch is 17,300 1b. ; and I have applied a crushing weight of 11,240 Ib. 
per inch superficial on a cube of English oak without producing any 
permanent change in its elastic powers. All oak presents the in- 
convenience of splitting and warping in the seasoning, and it is on 
this account especially that it is so important to use none but 
seasoned timber in ship-building, and the best oak is liable to 
objection ou the score of the galiic acid it contains, which has a 








marked action upon any iron nails, bolts, or fastenings used in 
connection with it.* Young oak is tough, often cross-grained and 
hard to work; old oak is more brittle, but also more easily worked. 


Oak trees, it may be added, are exposed to the attacks of numerous 


insec's, some of which, such as the Cossus ligniperda, bore holes of 


more than half an inch diameter into the very heart wood, and 
continue their ravages at times even after the tree has been con- 
verted to building purposes. The lymexylon is also a destructive 
enemy of the oak, but he seems to contine his attacks to the albur- 
num. Oak trees grow the best upon deep and rather stiff clays, 
provided the upper surface be kept free and open by means of sur- 
face or subsoil drains. The quality of the wood seems to be inju- 
riously aflected when there is an abnormal quantity of the peroxide 
of iron present in the deep soil. 

The beech trees which furnish the best timber for building pur- 
poses are obtained from the chalk districts capped with loam around 
London, and they there attain the. dimensions of the largest forest 
trees of the second class, or present boles of from 30 ft. to 40 ft. in 
height, and from 5 ft. to 4 ft. in diameter. This wood is hard and 
brittle, varying in colour from a pale brown to white, according to 
the nature of the soil, the darker colour being usually considered to 
be indicative of the superior description; the transverse fibres and 
the horny rings are distinctly marked, producing an agreeable 
variety of colour; and it may be worth while to remark that the 
divference of colour between the heart wood and the alburnum is less 
distinctly detined in beech wood than is the case in either the ash, elm, 
or oak. Beech is much used for piles and for waterworks generally, 
provided it be kept constantly submerged ; but, if exposed to alter- 
natéons of wet and dry, it decays with fearful rapidity. At all times 
this wood is exposed to the attacks of beetles, and it cannot be used 
even for household furniture without being impregnated with some 
kind of varnish as a defence against those insects—a very curious 
fact, be it observed in passing, for the growing trees are remarkably 
free from the attacks of wood-devouring insects. Beech is easily 
worked, of a close, tine texture, but is not susceptible of receiving a 
polish. The weight of a cubic toot is 43°12 1b., or its specitic gravity 
is 0-777, and there are vi culne feet to the ton; the tenacity per 
superticial inch is consider » be 16,817 1b., and the resistance to a 
crushing force to be 90-45 1). por superticial inch. 

At the present day chesnut wood is not very largely used. Indeed, 
there is so little of this material brought into the market that the 
principal motive 1 had in view in alluding to it was for the purpose 
of referring to the tales so commonly told about the use of the 
chesnut in Westminster tail and elsewhere. Careful examination 
has shown that the roofs -o referred to were really executed of the 
wood of the Quercus sessiliflora, which is very like that of the sweet 
chesnut, and must always have been more common in North-Western 
Europe than the latter could possibly have been. 

2nd. Jmported Timber.—The principal supplies of timber used in 
our large towns are, at the present day, derived from foreign 
countries, as was before stated, on account of the facilities which the 
inland navigation of our country furnishes for their delivery, and ot 
the eontinually diminishing quantity of English grown wood. We 
therefore find that the softer woods of the fir tribe are obtained 
either from America or Northern Europe, the hard woods from 
every quarter of the globe, whilst the furniture woods are obtained 
of every variety, and from every imaginable source. This rough 
classification of the particular class of woods will be adopted in the 
subsequent notice. 

The fir woods now most generally used in England—that is to 
say, since the equalisation of the import duties on timber—are ob- 
tained from the countries situated upon the shores of the Baltic; the 
large, or baulk timber of 14 in. square or upwards, being obtained 
from Riga, Dantzic, Memel, or the Prussian dominions and the 
German provinces of Russia; the seantlings of about 10 or 12 in. 
square are obtained from Sweden, and the scantlings of about 8 in. 
square from Norway. ‘The manufactured goods, as the various kinds 
of deals and planks are called, are obtained from either, or all, of the 
above-named sources; and they are known under the names of 
planks when more than 11 in. wide, deals when about 9 in. wide, and 
battens when 6} or 7 in, wide; deals and planks are usually 3 in, 
thick, and battens are 2} in. thick. All these manufactured goods 
may be either white or yellow, and the above specilic terms may 
occasionally be applied to the spruce goods as well as to the true tir 
woods. As to the quality of these kinds of timber, it may be 
observed that, as a general rule, the firs obtained from countries 
where the mean temperature is not severe, are more regular in their 
structure, though perhaps softer, than those grown in very cold 
situations, and that the Memel timber is, on that account, superior 
w its strength to the Swedish or Norwegian, and that the Riga deals, 
or the Norway deals grown within the zone affected by the tem- 
perature of the Gulf stream, are superior to the Archangel deals, or 
tho-e grown on the more southerly coast of Sweden. In the best 
timber the annual rings are thin, and the horny parts are of a bright 
red colour, especially when the trees have not been tapped for the 
purpose of extracting the resin; an operation which is carried on to 
a great extent, and which materially diminishes the elasticity and 
the durability of the timber. Many of the accidents before alluded 
to, of a nature to superinduce the decay of the wood in the shape of 
druxy knots, fungoid growths, &c., are to be met with in the baulk 
fir; and precautions must therefore be taken in employing it to 
secure a free circulation of air. Good sound fir is, however, very 
durable, and indeed by some engineers it is considered to be more so 
than even oak itself. At any rate the permeability of fir renders it 
more susceptible of some ot the processes for the, preservation of 
timber to be noticed hereafter, and this, under some circumstances, 
gives it a species of advantage over the more naturally durable 
material. On account of its lightness, stitfness, and durability, the 
tir is commonly used for girders, joists, rafters, and framing in 
general; for joiners’ work it is used externally and internally, on 
account of its beg more easily wrought, standing better under the 
ordinary variations of temperature and light than oak, and of its 
being considerably cheaper. ‘the grain is usually straight and 
regular, but it is very frequently deformed by knots; and it is very 
rarely of a character (o allow of its being used without being painted. 
‘The ditlereut kinds of tir vary in their physical properties, bit it is 
usually considered Chat the Riga timber weighs 47 06 Ib. to the cubic 
foot, and has a specitic gravity of 0753; the Christiana deals weigh 
13°62 Ib. to the foot cube; the Memel deals, 36°37; and Norway 
spruce, 21-25 1b. The tenacity of the Riga timber is considered to 
be about 12.857 Ib, per superficial inch; and the resistance to a 
crushing weight, 6,856 Ib. 

Che tir timbers imported at the preseut day from the Atlantic ports 
of America are almost exclusively of the pine tribe, such as the 
yellow pine and the pitch pine. The former of these woods is much 
used for joiners’ work, on account of the singular beauty, closeness, 
and pre tae of the grain, which renders it of great value for the 
working of mouldings ; it is, however, a very soft and by no means 
a durable wood, and it is not, therefore, much used for external 


























works. 
grained, hard, and resinous wood, free from knots or shakes, and 
possessed of great durability, for which reason it is employed for 
the treads and risers of wooden staircases, the decks of ships, and 
iluors in first-class houses. The weight of the yellow pine is 
28°21 Ib. per cubic foot; that of the piteh pine, 41°25 Ib. 

there as a description of tir lately introduced from the Pacitic 
shores af America, from our own colony of Victoria, which seems to 
me to possess such very remarkable properties, that, although the 
numerous philosophical questions it gives rise to have not been 
examined as yet in any elaborate manner, | cannot refrain from 
dwelling upon chis Vancouver's Island timber with particular detail, 
‘The wood comes to this ¢ ountry in logs, and in manufactured goods, 
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THE ENGINEER 


Instead, however, of being only 14 in. to 16 in. square and 60 ft. lon® 
at the maximum, as in the case of the Baltic timber, I have seen 
one stick of the Vancouver's Island timber not less than 127 ft. long, 
and about 42 in. square at one-third of the height measuring from 
the butt-end, which butt was about 50 in. square; this log actually 
contained 1,307 cubic feet of timber, and it can hardly be considered 
an exceptional illustration of the capabilities of this peculiar de- 
scription of timber, for there are at present in our docks or in private 
ship-building yards many logs of nearly equal dimensions. Now 
this timber, from some rough experiments | have myself made, is 
not only larger and longer than either the Baltic or the American 
firs or pines, but its tenacity is greater, and its resistance to a crush- 
ing weight apparently superior ; indeed, when loaded as a girder, 
with the weight in the centre to the point of instantaneous rupture, 
the Vancouver's Island wood bore weights which were to those borne 
by English oak as 13 to 12, and to those borne by the Baltic fir as 
13 to 8; and I subjected cubes of the three woods, measuring 3 in. 
on the sides, to weights of 45 tons each, or 5 tons (11,240 Ib.), on 
the inch superticial, when I found that the permanent elasticity of 
the oak was not atlected, that of the Vancouver's Island timber only 
slightiy so, whilst the Baltic timber was permanently and percep- 
tibly compressed. I do not hesitate, therefore, to say that for 
girders, masts, large timber framed work, &c., the Vancouver's Island 
timber is superior to ordinary fir, on the score of its strength; and 
as it only weighs about 42 Ib. per foot cube, it is equally preferable 
to oak on the score of its lightness. For joiners’ work, the straight- 
ness, freedom from knots, deep warm colour, and beauty of the 
flower, certainly place the Vancouver's Island timber in a superior 
position to any other oi the fir or pine woods, whilst its greater 
hardness would in certain positions (as in staircases, floors, &c.) 
compensate for any slight increase in the price of labour occasioned 
by that hardness. I have used this Vancouver’s Island timber in 
the joiners’ work of the board-room of the Equity and Law Life 
Assurance Society, a very elaborate specimen of Elizabethan panel- 
ling, and I think that the result of the experiment has been emi- 
nently successful. Onsome subsequent occasion it may be necessary 
to reter to some observations made upon the destructive distillation 
of this wood; but at present it may be as well to observe that it 


| seems to affect iron nails and bolts driven into it in somewhat in the 


| same manner as oak does. 


Large quantities of oak are imported into this country from 
Northern and Southern Germany, Italy, and America. The oak 
shipped from the North German ports arrives in the shape of logs, 
and is cut into what is called Dutch wainscot, by the same strange 
confusion of words which make us so constantly translate Deutsche 
by Dutch. The Dutch wainscot is not obtained in large sticks, and 


| on that account it is only btted for joiners’ work ; but for the latter 
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purposes it is much esteemed on account of the beauty of its flower, 
its colour, and durability. The oak obtained from South Germany 
and from Italy is obtained in logs of very great dimensions ; it is re- 
markably sound, strong, and free from diseased knots, and is therefore 
much used for marine engineering works. Dantzic oak weighs 47°24 1b. 
per cubic foot. It would be possible to increase the area of supply 
of this south European oak, for there are immense forests of this 
wood in Spain, the Mediterranean islands (especially Corsica and 
Sardinia), and it would be easy at the same time to obtain from 
those sources large supplies of ,the evergreen oak, which for some 
purposes would even be preferable to ordinary oak, though its 
extraordinary specilic gravity (it is heavier than water) would of 
course oppose its general use. The American oak is less hard, less 
beautiful in its grain than the European oaks, and it is liable to 
decay if exposed to alternations of dryness and humidity. There is 
a wood known in trade by the name of African oak, though the 
correctness of the term may be questioned, of great hardness and 
durability, which has lately been applied for the planking of turning 
bridges, the entrances of offices exposed to great traflic, Kc. It seems 
to have answered remarkably well in such positions, but it does not 
arrive here in the scantlings necessary for framed engineering or 
sarpenters’ work, and must, therefore, remain of comparatively little 
use. All these oaks are subject to the attacks of insects, either in 
the forest, or afterwards when used in buildings. 

Teak is a wood which has of late years been much used for ship- 
building, house, and even carriage joinery. The best varieties are 
obtained from Burmah, or the ports of Rangoon or Moulmein, and it 
is by no means rare to meet with sticks of perfectly straight teak, 
60 ft. or 70 ft. long, and about 2 ft. by 2 ft. 6 in. scantling. The 
wood is very hard, tough, and when sound, of great strength and 
tenacity, but, unfortunately, the trees in their native forests seem to 
be exposed to the attacks of numerous insects, and to accidents of a 
nature to produce serious local diseases in the timber, so that hidden 
defects of extremely dangerous character are often to be met with 
in the soundest-looking sticks. The weight of a cubic foot of dry 
Moulmein teak is 41°06 1b.; its tenacity per superticial inch is 
15,000 Ib.; and its crushing force per superticial inch 12,101 1b.; the 
wood is easily worked, and takes a good polish ; though porous, it is 
very durable in exposed situations, and it is said to contain some 
oily properties, which render it less injurious to iron than oak. 

The peon, another Indian wood, formerly exported to some extent, 
has latterly been regarded with such disfavour that it is now hardly 
ever imported, It may also suttice for our present purposes to say 
of the kowrie,a New Zealand wood, of the Australian iron bark, of 
the Australian red cedar, of the sabacue, and some other descriptions 
of East Indian woods, of which samples are to be found in our docks, 
that, although they may respectively present advantages of some 
description or other, they are not yet sutliciently known to warrant 
the formation of any detinite opinion as to their comparative merits. 
The greenheart timber, imported from our own colony of Demerara, 
is worthy of particular notice, on account of the reputation it 
possesses of enjoying immunity from the attacks of marine boring 
worms; and, for this reason, it is now being largely used at Liver- 
pool and elsewhere, in operations connected with hydraulic engi 
ing. I beg, however, to impress upon engineers the necessity for 
caution in the use of this timber, because from the state of some logs 
of it which I saw in the West India Docks, on the Mth of this 
month (especially of two logs bearing the dock numbers 162 and 
172, ex-Perthshire), [ am convinced that the greenheart enjoys no 
immunity whatever from the attacks of land insects. Without 
pretending to pre-judge the question of the immunity of this 
wood from the attacks of marine insects, it really seems to 
me important to examine the conditions under which the reputa- 
tion of the greenheart has been obtained.* It will be necessary 
to revert, hereafter, to this subject; and after stating that the 








| greenheart often arrives in our ports in scantlings of 16 in. square, 


fhe pitch pine,on the contrary, is a remarkably close- | 


and 70 ft. in length, that it certainly is hard, strong, and durable, in 
alternately wet and dry positions, 1 would pass from the considera- 
tion of these rarer descriptions of building woods, by saying that 
the hacmatack, formerly used for railway sleepers to a great extent, 
is now almost forgotten ; that the American rock and swamp elins 
are sometimes used for pile-driving and other engineering works (1 
believe for no valid reason), in preference to the cheaper and more 
commonly known European woods; that the American birch 1s 
also but little superior to the European birch; that the lancewood 
is only used for carriage building, or substances requiring a light 
and peculiarly tough material of small scantling; and that the 
Florida, or the pencil cedar, is never used in England for anything 
but joiners’, or rather, cabinet-makers’ work. This latter remark 
may be extended to the rosewood, ebony, bird's-eye maple, Hun- 
garian walnut, satin-wood, gutta-percha-wood, zebra-wood, and 
some fancy woods obtained from the tropical regions of the East, or 
of the West Indies, so that a notice of them may be dispensed with 
on the present occasion. 

there is one description of furniture wood, however, which has 
lately been so much used in shipbuilding, and which seems to 
such valuable properties for ordinary building purposes, that it may 
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be expedient to notice it with somewhat more of detail. I allude, 
of course, to the mahogany, a wood obtained from some of the 
islands of the Caribbean Sea, or from the mainland of Central 
America. The supply of our market, in fact, is derived either from 
the island of St. Domingo or Hayti, from the southern extremity of 
Ciba, or from Honduras, and the qualities of the various woods 
follow the order in which they have been above named. The best, 
or the Spanish mahogany, comes from the seaboard on the south of 
Hayti, and is a singularly hard, strong, and beautiful wood, of a 
tich brown colour, variegated by a flower of an equally remarkable 
character. It is far too valuable for building purposes, and is sold 
for sometimes as much as £6 per foot cube, when good fir, of nearly 
equal value for constructive purposes, would only cost 2s. at the 
maximum. The Spanish mahogany is, therefore, only used for 
cabinet-makers’ work of the best description, and generally in the 
form of veneers. The Cuba mahogany is frequently as good as the 
second-class Spanish, and, in these days of fraud and adulteration, 
it is no doubt often made to pass muster under the name of the 
better kind ; but the Honduras wood is so distinctly inferior to the 
Spanish, that no ordinary judge could possibly be mistaken in the 
normal samples. Honduras mahogany is lighter, of a straighter 
and more spongy grain, without much flower, and on these accounts 
it is little sought for by cabinet-makers. But it occurs in larger 
sticks, of a form and scantling more adapted for constructive pur- 
poses than the Spanish variety, and on these accounts, as well as on 
account of its peculiar mechanical properties, and its cheapness, the 
Honduras wood has lately been much used for ship building. The 
Spanish mahogany is hardly ever obtained in logs of more than 
10 ft. in length, by 20 in. or 24 in. square, whereas, the Honduras 
trees often yield logs 40 ft. long, by from 48 in. to 72 in. in diameter. 
The weight of the Spanish wood is said to be about 50 lb. per cubic 
foot; the tenacity per superficial inch is 16,500 lb.; the crushing 
force 8,198 lb. All kinds of mahogany are said to be very durable 
and free from worms when kept constantly dry ; they are not ex- 
posed to warp or to crack under the influence of the sun’s light and 
heat, but they do not resist alternations of wetness and dryness, and 
I would therefore venture to suggest that they should not be used 
in any of the lower framework of ships, or in portions of house con- 
structions, such as sashes, &c., exposed to those conditions of decay. 
The price of the commoner descriptions of Honduras timber, it may 
be added, does not exceed that of oak of equal quality. 1: has been 
supplied lately in large quantities at the rate of about ds. or ds. 6d. 
per cubic foot. Some small parcels of mahogany are occasionally 
received from Jamaica or the other West Indian islands; Lut they 
are of a quality so much inferior even to the Honduras wood that 
they are practically unknown to wood buyers. 

IIl.—Tue Causes or Tur Decay or ConvertTep TIMBER, AND 

THE GENERALLY KNOWN PROCESSES FOR ITS PREVENTION. 

In addition to the causes of decay referred to in the previous por- 
tions of this notice (arising from the etlects of the vital disorganisa- 
tion of the trees by the wounds superinduced by the disruption of 
branches, blows, sun-strokes, frost, lightning, or from the attacks of 
the countless insect plagues to which trees are exposed during their 
period of growth), timber is exposed, after having been felled, to 
another class of destructive actions arising from the decomposition of 
its elements, under the ordinary laws of organic chemistry, and 
occasionally to the attacks of other insects than those above men- 
tioned, when used in certain positions. The marine boring worms 
are the most dangerous of these insects, and they will be more 
especially noticed in the following remarks. 

The first description of decay, arising from organic decomposition 
in wood, is produced by the changes which take place in the sap 
retained in the wood at the period of felling; for the albuminous 
portions of that sap commence a putrefactive process directly they 
meet with the conditions of warmth and heat necessary for its 
development. All timber must, then, whether it be the sap-wood or 
the heart-wood, be placed in situations which would allow the sap to 
exude, or to evaporate, and this process is the one technically 
known by the term seasoning. Evidently the period of the year 
when the tree is felled must have an important influence on the 
mode of seasoning; for, in the winter, the circulation is torpid, 
and there is then far less sap in the pores than there is when 
the vital functions of the tree are in full play. Nevertheless, 
timber felled in winter requires a certain amount of seasoning; 
and, equally with wood more highly charged with sap, it will decay 
if that tluid should not be allowed to escape. The sad tale of the 
decay of the gunboats may be referred to as an illustration of the 
danger of shutting up unseasoned timber; and unquestionably the 
dockyard authorities who neglected to provide means of establishing 
a current of air through the framework of the vessels, avowedly 
built of unseasoned timber, should be held partially responsible for 
their decay. Wood such as Lord C. Paget stated these vessels to 
have been built of, must of necessity have decayed by what is called 
wet rot, under the circumstances these boats were placed in, It may 
be as well to state that the term wet rot is applied to the decomposi- 
tion which takes place in timber containing sap, and exposed to 
moisture. If the sap-wood or the alburnum be cut off from a tree, 
and the heart-wood be exposed to an energetic dry current of air, 
there will be no danger of its perishing by this particular process, 
and it therefore follows that if the sap or the sap-wood cannot be 
effectually removed, it is necessary to prevent the destructive decom- 
position of the sap by treating it with some fluids which should be 
able to form at once with it indestructible compounds. 

It frequently happens, however, that, during the growth of trees, 
the druxy knots before alluded to have established the germs of a 
putrefactive process in the wood, which cannot be stopped by any 
method of seasoning ; and I myself suspect they can only be arrested 
by the injection of creosote. There are occasionally, no doubt, 
difliculties attached to this mode of preserving timber on account of 
the impermeability of the wood, and there are practical objections to 
its application for building purposes. But whenever knots of the 
description referred to may be suspected to exist in timber, especial 
precautions should be taken to prevent its being used in situations 
where it is likely to be covered, or where its decay might compromise 
the stability of the structure into which it enters; and as the mere 
lapse of time required for seasoning would allow the decomposition 
of very bad druxy knots to display itself, there seems to be the more 
reason for attaching importance to the use of seasoned timber in the 
framework of ships. 

But seasoned or unseasoned timber alike 
of decay specifically known by the name of the dry rot, which is 
considered to arise from the development of several species of fungoid 
growth in the wood; or, according to Dr. Birkbeck, of the boletus, 
agaricus, lyeoperdon, mucor, &c. It would seem as though some of 
the organic tissues of the wood—not the sap, observe —decomposed 
under certain conditions of the surrounding atmosphere (as in close, 
damp, contined air), and that they thus furnished, as it were, @ soil 
for the growth of the fungi, which, in their turn, disintegrated the 
remaining portions of the tissues by their mere mechanical expansion 
in growing. ‘Ihe wood becomes, in fact, reduced to a mere powder, 
and may then be rubbed away by the finger, sometimes with a 
rapidity which is quite alarming. ‘here is also this. particular 
danger about the dry rot, viz., that the germs of the fungi producing 
it are carried easily, and in all directions, in a building wherein 1t 
once displays itself, without necessity for actual contact between the 
affected or the sound wood; whereas the communication of the 
disease resulting from the putrefactive fermentation, or the wet rot, 
only takes place by actual contact. It may possibly be the case that 
woods grown in certain soils are more exposed to dry rot than others 
are, and that the germs of the fungoids are taken up by the 
spongioles of the roots; for timber grown in situations where large 
fungi abound are said to be more exposed to this disease (the 
dry rot) than those which are grown on dry, well-drained 
soils. At any rate wood kept for any length of time in situa- 
tions where it is exposed to become covered with fungi is very 
likely “to take on” the dry rot at an early period; and I feel 
it, therefore, to be my duty to state publicly that much of the timber 
arriving irom the north of Europe leaves the ships in a state which 
seems to me to contain the germs of decay; and that the me 
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stacking the timber and deals in some of our docks is often very 
dangerous. From whatsoever source the fungoid growth producing 
dry rot may proceed, if once it should be recognised to exist in a 
building, the affected parts, and all the woodwork around them, 
should at once be removed; if the various processes for preserving 
timber should not then be applicable, great precautions should be 
observed to cut off the access of moisture, and to ensure a free 
circulation of air arouad the newly fixed wood. 

The insects which prey upon growing timber very rarely attack 
the qualities of wood used for constructive purposes, because, in 
almost all cases, the soft alburnum of the trees used for such purposes 
is cut away, and the bark and bast are entirely removed, so that the 
few larve which may have been left in the rest of the tree perish for 
want of nourishment, as a general rule. There are, however, as was 
before observed, some insects which prey on what may be called 
dead timber, such as the Lymerylon navalis, the Sirex gigas, the 
Callodium bajulum, and the various tribes of ants. At times their 
ravages are very serious, especially in the case of oak timber stacked 
in large quantities, which in the north of Europe is exposed to the 
attacks of the lymexylon, and of all descriptions of wood in warmer 
climates which are exposed to the attacks of the destructive termites, 
or the white ants. In sea-water there are two species of insects 
which commit great ravages, viz., the Teredo navalis and the 
Limnoria terebrans; and they devour instinctively the alburnum, or 
the heart-wood, with such rapidity, that in a very few years large 
sticks of timber, whole piers, in fact, are destroyed by them. It is 
said that the teredo was imported into the seas of Northern Europe 
by the Dutch, from their colonial possessions, about the middle of 





the 17th century; but I suspect that there is little reason for this 
opinion, and that the teredo has been a constant inhabitant of our 
coasts at least from the time of the deposit of the London clay. 
About 1660, however, the safety of Holland was seriously compro- 
mised by these animals, and since that period the attention of 
engineers and naturalists has been earnestly and anxiously directed | 
to the study of the best method of combating this apparently in- 
significant enemy. The habits of the teredo have thus been carefully 
studied ; but those of the limnoria are not so well known. 

Of these causes of decay it is singular that the most general and 
the most fatal, viz., the wet rot, has attracted less attention than 
the more startling, but less common, evils—the dry rot, or the 
destruction by insects. The methods of prevention and cure for 
either of the rots are, however, fortunately nearly the same, and 
they may be described by saying that if some of the more recently 
discovered processes for the preservation of timber cannot, for 
economical reasons, be resorted to, no unsound timber, nor timber 
containing sap or sap-wood, should be employed in positions where 
it would be covered in such a manner as to prevent its examination 
and repair. Great precaution should be taken to ensure a perfect 
circulation of air and a freedom from moisture, to all unprepared 
timber, let it be ever so sound, free from sap, druxy knots, star, 
cup, or ground shakes. If for constructive purposes it be necessary, 
however, to use timber in the above dangerous positions, some one 
or other of the processes for resisting the chemical changes in the 
tissues of the wood must be resorted to. 

These processes are all founded on the principle that it is essential 
to inject some material which should at once precipitate the 
coagulable portion of the albumen retained in the tissues of the 
wood in a permanent insoluble form, which should not hereafter be 
susceptible of putrefactive decomposition. For this purpose many | 
substances, many solutions, have been employed, with variable 
success, of which the most important and the best known are:— 
1. Kyan’s patent, or the injection of a solution of the chlcride 
of mercury. 2. Margary’s process, or the injection of a solution 
of the sulphate of copper. 3. Sir William Burnett's process, or 
the injection of the chloride of zinc. 4. Payne’s process, or the 
production of a double decomposition in the pores of the 
wood, by firstly injecting a metallic solution, such as the sulphate of 
iron, and then injecting a second solution such as the carbonate of 
soda, which would form an oxide of iron in the cellular tissues, 5 
Bethell’s process of creosoting, or the injection of the heavy oil of 
tar; and Boucherie’s process, which is, perhaps, rather a moditica- 
tion of the manner of injecting the sulphate of copper than the ap- 
plication of a new solution, although he occasionally uses the chloride 
of calcium, and the pyrolignite of iron. The experience furnished 
by the railway system, and the various hydraulic works of our own 
and foreign countries, appears to me to have shown that the eflicacy of 
those various processes may be described as follows :—The creosoting 
one is the most generally successful; the application of the sulphate 
of copper is successful in many cases; the other processes, although 
no doubt of occasional value, have practically been abandoned. It 
will, therefore, only be necessary to revert to the creosoting process, 
and the use of the sulphate of copper. 

Now, the application of any of the aqueous solutions of mineral 
salts as a preservative process seems to me to be of limited benetit 
in cases where the wood is exposed to the action of frequently 
renewed water, for it has been proved, practically, that the combi- 
nation between the salt and the albumen is not sufliciently per- 
manent to resist the long-continued solvent action of such water. 
For piers, bridge foundations, or dock work, or even for railway 
keepers, I myself should hesitate to use any of the mineral 
salts; but for housebuilding purposes I think that there cannot be 
any reasonable doubt of the beneficial effects of the application of 
the sulphate of copper for the prevention of rot in its various forms, 
and I should decidedly recommend its use for the timbers of ships 
not immediately exposed to the action of the water, whether the 
timbers be, or be not, seasoned. It is also to be observed that the 
solution of the sulphate of copper does not communicate any dis- 
agreeable smell to the wood, an objection which applies forcibly to 
creosote, and the former process may, under such circumstances, be 
adopted for domestic purposes. The proportion of the sulphate of 
eopper in the solution should be 1 Ib. of the salt to 4 gallons of water. 

In addition to the objection to the sulphate of copper, and the other 
metallic salts, on the score of their solubility in running water, 
there is this peculiar objection to them in the case of timber used in 
sea-water, viz., that the action of the albumen in the wood renders 
them perfectly innocuous to animal life, however poisonous they 
might originally be. Woods thus treated are not, then, in any way 
protected against the timber-destroying insects, whereas it is certain 
that the injection of creosote is a most effectual protection against 
some of those creatures ; for you may observe that, in the section of 
a pile exhibited, the teredo has gone out of his path to avoid the 
portions of the wood impregnated with that substance. In India it 
seems also that the white ants have a dislike to creosote, and they 
avoid wood which has been prepared by its injection ; so that 
inasmuch as the experience of nearly twenty years has shown that 
the ordinary causes of decay are arrested by this process, and that it 
affords an effectual protection against many timber-destroying 
insects, it seems to me that wherever the peculiar odour of the 
creosote does not constitute an objection to its use, it should be 
applied. I beg, however, distinctly to call attention to the fact that 
_ do not assert that creosote will protect wood against all descrip- 
tions of boring worms, for samples of wood said to have been 
creosoted have been occasionally shown which exhibit traces of the 
ravages of the Limnoria terebrans. 1 think that much reason for 
doubt exists on this matter, because in far too many cases the 
creosote used has been of inferior quality, and in many others the 
Pyrolignite of iron has been substituted for it. I have not been able 

et to analyse the samples of the prepared and attacked woods I 

ave seen, but I am very strongly inclined to question whether any 
authenticated cases of the failure of creosote really exist. The 
asserted fact of the attacks of the limnoria is, however, a very remark- 
able phenomenon under any circumstances, and it merits very serious 
inquiry by our scientific and technical bodies. If the pieces of wood 
in question were really creosoted, it would seem to prove that the 
material which is distasteful to one animal may be attractive to 
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others, and therefore that the greenbeart timber which is said on 
very doubtful authority to be protected from the teredo by the 
essential oil it contains, may be exposed to destraction from the | 
limnoria, or from the land insects 1 have myself noticed in it. If 





the piece of wood just referred to were prepared by the injection of 

yrolignite of iron, it would equally seem that that ingredieut 
is no more able to protect wood against insects than it is admitted to 
be able to protect wood against rot or decay. There are several very 
obscure points connected with the habits of the marine boring worms 
which I am at present studying, and I hope on some future occasion 
to be able to dwell more at length on the subject. My present im- 
pressions are, that the-e dreadful pests have peculiar habits, that is 
to say, that they respectively select the localities for their residence 
on account of some peculiarities in the chemical composition of the 
materials of the sea-shore, and that they have peculiar and distinct 
tastes, so that the immunity from the attacks of oie of these classes 
of insects does not necessarily imply immunity from the attacks of 
others. But as the teredo is the most destructive of the marine, and 
the white ant the most destructive of the land devouring insects, it 
seems to me that the process of creosoting (which is now generally 
admitted to be an effectual protection against both of those enemies), 
should be adopted in all cases where wood is likely to be exposed to 
their attacks. That creosote is able to protect wood against ordinary 
decay is proved by the state of the sleepers of some of our railways, 
laid down as far back as 1841, but of course this process, like all 
practical chemical ones, requires to be applied skilfully and 
conscientiously. Much prejudice against the use of creosote seems, 
for instance, to have been created by the decay of timber treated by 
the pyrolignite of iron, and still more by the shameful manner in 
which the creosote itself has been used, for in the section of the pile 
on the table no more of that oil is to be found in the wood than the 
latter would be able to take up by a very temporary immersion. In 
the best creosoting works, such as those of Mr. Bethell, or the still 
more extensive ones of Messrs. Burt and: Co., thé oil is injected at a 
temperature of 120 deg., and under a presstire of 150 Ib. on the square 
inch, so that ordinary tir timber absorbs off the average from 8 Ib. to 
10 Ib. weight of the creosote to the cttbie foot. For all building or 
hydraulic engineering purposes, fir timber thus treated is far more 
or othér hard woods, and as the 
cost of the operation is very small, it certainly should be resorted to 
on all occasions where the smell of the creosote is not likely to be 
objectionable. When this is the case,I certainly think that some 
moditication of Margary’s process should be adopted, and that 
house or ship timbers exposed to damp, warm, and coffined air 
should be treated with the sulphate of copper.* 





RiIFLED CANNON AND OUR DEFENCES. 
TE following is a copy of the report of a committee which 
met last year at the Horse Guards, under instructions of 
the Secretary of State for War, to take into consideration, 
and report upon, the probable influence of the new rifled 
cannon upon existing fortifications, and future plaus for 
new works of defence :— 


1. The power of the rifled cannon, as shown by the practice with 
Armstrong’s guns in length of range and precision of fire, will 
materially aflect the attack and defence of fortresses. ‘Towers, old 
castles, and escarp walls in general, that are not covered, will be 
readily ruined from great distances, Although the new shot and 
shells, in consequence of their oblong form, are not adapted to aflord 
the regular effects ofa ricochet fire, works will be subject to all the other 
evil consequences of entilade, and that from much greater distances ; 
parapets will be penetrated and ruined ; the interior of works will be 
plunged into from heights at greater ranges than have hitherto been 
practicable; and where magazines, barracks, and other important 
military establishments are exposed to such heights, and have 
hitherto been safe from them, they will now be liable to direct 
cannonade or bombardment. On the other hand, it may be remarked, 
that in contests between ships and batteries on shore, the advantage 
will be greatly in favour of the batteries. Ships and boats will be 
exposed for a longer period to the tire of guns of greatly increased 
range, accuracy, and penetration, and from which the tire of shell 
and case-shot will be much more destructive. The disembarkation 
of an enemy's troops will, in consequence, be much more diflicuit, 
and these effects will be obtained by the employment of a smaller 
number of guns than are now deemed necessary. 

2. The mosi influential effect of these guns, however, will be in 
their power of cannonading establishments of great national impor- 
tance from distances twice or three times greater than were ever 
before practicable, to be protected from which, even at their present 
ranges (and there is every prospect of these being further increased), 
will require that an enemy be kept at a distance of 9,000 yards, or 
5 miles; and, supposing the place to be situated in a flat, or sur- 
rounded by heights that look into it from that distance, a contour 
of works, upon the circumference of the circle which is due to the 
radius of 5 miles, would be upwards of 30 miles in extent. 

3. In our service, the case may be said to be contined to the naval 
arsenals, of which there are several, and of great importance. At 
home there are—Portsmouth, Plymouth, Chatham, Sheerness, Pem- 
broke, Cork; and abroad—Gibraltar, Malta, Halifax, Bermuda, 
Mauritius. At none of these stations, except Portsmouth, and on 
one side of Devonport, have any measures been yet entertained to 
secure the establishments from bombardment. Whatever may be 
hereafter designed to that end may therefore be considered with 
reference to the power of the artillery, whatever it may be at the 
time. 

4. Portsmouth, however, from its vast importance requires dis- 
tinct consideration ‘The works that are now in progress for the 
protection of this great naval arsenal were designed and sanctioned 
before there was any knowledge of this new implement of war; 
otherwise different data would have had to be considered; and the 
projects would no doubt, as a whole, have been somewhat different. 
Nothing, however, has yet been done on the previous views but that 
will still turn to good account, and there is time for dispensing, 
without injury, with some portions of the proposed works in favour 
of such others that may now be deemed more advisable. 

5. The works now under construction occupy the naturally most 
advantageous features for enclosing Portsmouth, as a garrison, from 


* At the risk of repetition, I cannot help saying that it is essential to 
observe that all these methods of protecting timber from exterval and 
internal sources of destruction depend for their success upon the skilful 
and conscientious manner in which they are applied; for, as they involve 
chemical actions on a large scale, their efficiency must depend upon the 
observance of the minute practical precautions required to exclude any 
disturbing causes. The purity of the salts or of the creosote used, the 
strength of the solutions, the treatment of the wood before the injection of 
the preservative materials, and the manner in which those materials are 
injected, all require strict attention, and they certainly render it necessary 
for the engineer or architect either to resort to those establishments which 
have a good reputation to lose, or to exercise the most rigid personal 
supervision. Any one, in fact, who would examine the creosoting works of 
Messrs, Burt and Co., the largest I have seen near London, must be con- 
vinced of the necessity for these precautions, and it will suffice to observe 
the great practical skill, the care and attention with which in those works 
the creosote is distilled, the sap or other moisture drawn from the wood, 
and the fluid subsequently injected, to arrive at the conclusion that opera- 
tlons of this kind should only be carried into effect by experienced persons 
of high character. The machinery required for preparing a long stick of 
timber, of considerable scantling, is in itself a very serious matter ; for it is 
necessary, in the first place, to make a vacuum which should allow the 
sap-wood to escape, and to do this in cylinders of 6 ft. in diameter, and 
from 20 ft. to 50 ft. in length, is in itself both difficult and dangerous ; 
then the injection of the creosote at a temperature of 120 deg., and under a 
pressure of 150 Ib. on the square inch, is, as every practical man knows, a 
dangerous operation, requiring very skilful manipulation and very costly 
machinery. Emphatically the use of creosote is one which illustrates the 
advantages of the division of labour; and my own impression on the subject 
certainly is that 1t would be preferable for the parties wishing to apply this 
or any other preservative process to entrust its execution to men of the 
position and character of those above named, rather than attempt to 
execute it themselves. Of course, in speaking of Messrs. Bethell and Burt, 
I only speak from my own personal knowledge. I am far from saying that 
there may not be others as able and as worthy as they are, and as fit to be 
employed to creosote wood. All that I am anxious to establish is, that 
extreme care a) d skill are required for the purpose, 


absolute access to an enemy; and if completed according to the present 
plan, they could not be overcome without great and prolonged siege 
operations ; they cover a large space, and yet may be defended by a 
moderate garrison in case of need, and therefore are valuable, even 
under present circumstances, as the stronghold of the place. Of the 
two positions of which they consist, that in front of Gosport still 
precludes the enemy from occupying ground on that front, from 
whence he could see the dockyard, Not so on the Hilsea side, in 
advance of which is the range of Portsdown-hill, from the whole of 
which the dockyard could be bombarded at a perfectly effective 
range from the new guns, 

6. Here, then, it would be desirable to occupy an advanced 
po-ition to cover it.from that evil, and, at the same time, some of the 
accessory works of Hilsea might be dispensed with. The ground 
presents a certain amount of favourable features, being commanding 
and peculiarly uninterrupted by irregularities or obstructions. Itis, 
however, very extensive, comiprising, with the height and two con- 
necting flanks, from Chichester Harbour to Fareham Creek, not 
less than eight miles. 

7. We are of opinion that this line would be occupied to most 
advantage by a series of Gétathed works, enclosed at the gorge, at 
about 1,500 yards from cetitre to centre; the spaces between them 
might subsequently havé connecting lines or other works of a 
slighter character added by the troops. Nine or ten such works, 
then, would be necessary, to which, probably, two or three, between 
that and the Gosport Lines, must be added to cover ground there, on 
which bombarding batteries might otherwise be erected. 

8. It is impossible to consider the defence of Portsmouth, and a 
due protection to its great naval arsenal and shipping, without re- 
ference to the manner of preventing an enemy approaching with his 
fleet by the two passages into the Solent and Spithead, one from the 
west, through the Needles, and the other from the east; both of 
which it is matter of first necessity to make capable of powerful 
resistance. 

9. The Needles presents great facilities for the purpose, and some 
batteries have already been constructed on both sides of the entrance, 
but more works are still desirable on this point. The eastern 
channel is wide, and, as yet, entirely open, and requires much more 
costly means for its security, but still of immediate importance ; 
they would consist of two batterie’ on the shoals between the Isle of 
Wight and Hayling Island, which are so cireumstanced as to admit 
of their leaving a main channel of about 2,000 yards between them, 
Floating defences, of whatever description may be available, and 
which could not fail to be forthco.wing at this great arsenal, would 
co-operate at either end as occasion might require, and thus form a 
barrier that could hardly be forced by toating means alone, 

10. The defence of the Isle of Wight forms an item of very leading 
importance in the protection of Portsmouth, and the preservation of 
our naval resources generally, An enemy possessing it, even if not 
necessarily in full command of the Solert for his own use, would be 
able to clear it and — of our ships, and totally block up all 
ingress and egress to Portsmouth Harbour and Southampton; an¢ 
when the rifle gun shall attain a slight amount of increased range, 
as is anticipated, its shores will be within bombarding distance of 
the dockyard. 

11. The defence of the Isle of Wight being so important on this 
as well as other accounts, a good division of troops would, of course, 
be stationed on it whenever an attack should be expected; and the 
first great measure of defence, that of opposing a landing on it, 
would be peculiarly aided by movable batteries of the rifled gun, for 
which, and for some of a more stationary character, some open 
earthen batteries might be prepared on the few parts favourable for a 
disembarkation. 

12. The cost of the measures above proposed would be very con- 
siderable. The committee are quite aware of the necessity for using 
every economy in their propositions, and of the repugnance that 
exists in the country to increased expenditure on its military means, 
and they have studied how they could apply the smallest means for 
the object; but it would be inconsistent with their duty and regard 
to the public interest to propose what they were convinced would be 
insuflicient, and fail, On a rough calculation, they do not think 
that these objects could be all gained at a less expense than one 
million; thus:— 

1, Eastern and western entrances to the Solent .. 
2. Hilsealine.. .. «+ «+ ef of ef « 
3. Portsdown position and Fareham :— 
Tand .. «2 os oc «6 08 se 08 0 
Works 4. «+ os oe «8 08 oe 








-» £300,000 
100,000 


2100,000) 

erou ouy ¢ 000,000 
£1,00,000 

Of this sum the expenditure of £135,000 has been already sanctioned 

by Parliament. The committee consider that the order in which 

these proposed works stand will denote that of their relative 

importance. 

13. The troops necessary for this important military district, in- 
cluding the Isle of Wight, ought not, if attacked, to be less than 
20,000 men, provided with movable batteries as before proposed. 
But it is not meant that such a force would be constantly shut up 
there, as may be required in many detached fortresses, In ordinary 
times, Portsmouth would have a moderate garrison according to 
circumstances, but in time of war such a force may be required to 
be sent into the district when it shall be attacked or formidably 
threatened, and the situation is within the radius of any probable 
military operations connected with defence against the invasion of 
the country. 

PLYMOUTH, 

14. At Plymouth it is only on one front that measures (which are 
now in progress) are calculated to protect the naval arsenal from 
bombardment, and they are at such a distance as not to require any 
alteration to meet the etlects of the new weapon. ‘The committee, 
however, attach much importance to the position of the Staddon 
Heights to the south-east of the dockyard, from which the whole of 
the Sound and the dockyard is open to a comparatively close 
cannonade, and they recommend that works should be constructed 
with a view of preventing an enemy from landing in this neighbour 
hood, and taking up a position on the heights in question. 

THAMES, 

15. The question of the defence of the Thames has been very 
lately under the consideration of the Defence Committee. The com- 
mittee would, therefore, merely remark on this subject that, in any 
measures that may be undertaken for further defences in this 
locality, the greatly increased ranges of the new rifled cannon should 
be taken into consideration. With regard to the specitic alterations 
that may be required in earthworks and masonry, &c., in general, in 
consequence of the eflects of the rifled guns, it will be desirable to 
await the results of trials that are about to be made. , 

GrouGe.* 
J. FP. BurGoyne. 
Cuanies Hay, Major-General. 
T. Foster, Colonel, R.E. 
W. ‘lt. Wiseman, Captain, R.N, 
C. Dickson, Colonel, R.A. 
W. J. Smyrue, Colonel, R.A, 
Grorce Wrorrestey, Captain, R.E., Secretary. 
Horse Guards, 22nd February, 1859. 


* The Duke of Cambridge. 


Discovery or CuLorine.—At the close of the last century, the 
Swedish chemist Scheele made a series of experiments on the bl 
oxide of manganese. To some this might have seemed an unprofit- 
able waste of time; but what was the result? Chlorine was dis- 
covered, a substance of the greatest importance in the arts. Ler- 
thollet, finding that this gas changed the colour of the corks of the 
bottles in which it was confined, suggested its employment as a 
bleaching agent. This led to a total revolution in the art of bleach- 
ing, shortening the process from several months to a few hours.— 
| From Timbs’s Curiosities of Science, Second Series, just pub.ished. 
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FENWICK’S IMPROVED STREET GUTTERS. 


PATENT DATED 101H NOVEMBER, 1859. 
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Tue mode heretofore commonly practised of forming street gutters 


has been simply to make a dished or concave channel along the kerb | 
of the street or road on the surface of the ground, and to connect the | 


said gutter with gratings and traps leading into the main drain or 
sewer, the water passing along the surface of the gutter thus formed. 
The object of this invention is to carry off the water below the 
surface of the gutter, so that in heavy rains the gutter shall act as a 
double gutter, and thus prevent flooding of the street or road, and 
also the unsightly appearance of sewage water flowing down the 
street or road. ‘The inventor proposes to eflect these improvements 
by constructing street gutters in the following manner, that is to 
say, he makes the gutter either of cast or wrought metal in the form 
of a deep trough, in lengths of about 3 ft., with a curved lip at top to 
rest on the surface of the street or road ; into the top of the said 
trough he places a dished or concave plate of metal, through which 
numerous holes are formed, so that supposing several of such lengths 
of troughs and lids constituting gutters to be connected together, and 
to suitable traps and gratings along the line of the street or road at 
each side thereof, the effect will be as follows:—Under ordinary 
circumstances the water will pass principally through the aforesaid 
holes in the lid of the gutter and along the trough below into the 
trap: from thence into the main drain or sewer; but in cases of floods 
it will pass along both the surface of the gutter and the trough. 
Fig. 1 is a longitudinal and vertical section of a street gutter 


DILLON’S 








constructed according to the said invention, showing the mode of 
connecting the same to the trap; Fig. 2 is a top plan view of the 
said gutter and trap. A, A, are metal castings or troughs about 3 ft. 
in lenzth; fitting into each other at their ends, and into opposite ends 
of the trap B, as exhibited. C, a curved lip intended to come 
against the kerb of a road, street, or way, or such said lip may con- 
stitute the kerb, if desired. D, D, are plates of metal formed with 
holes a, a, through them for the passage of water. In adapting the 
improved gutters to self-sealing traps, he proposes to form a gutter 
within the trap, as at A*, Fig. 1. He also proposes to form the top 
edges of each length of the gutters A, A, with rebates, into which he 
inserts pieces of wood, or other cheap and suitable material, so that 
when the plates D, D, are placed on the troughs A, A, the pieces of 
wood or other material shall form a cushion for the said plates to 
bed upon, and prevent rattling of same when vehicles pass over 
them. In adapting his invention to footpaths the lip C may be 
dispensed with, and the surface of the plates D, D, may be formed 
chequered as at Z, or be otherwise roughened, and this applies to the 
plates used for street gutters. In order to combine lightness of 
material with strength and cheapness, he proposes to form the several 
lengths of gutters or troughs A, A, with external ribs, shown by 
dotted lines ; the plates D may be similarly formed, and rendered 


| strong by ribs at the under side thereof placed at suitable distances 


asunder. 
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Tue pleonometer invented by James Dillon, civil engineer, of Dublin, 
is a simple and inexpensive instrument for determining the slope 
marks for railway cuttings and embankments, &c., when the ground 
has a natural fall to the right or left of the centre line of railway. 
The following remarks upon the instrument are from the pen of the 
inventor :— 


“All the various methods at present adopted by engineers are 
more or less tedious for determining the line of slope (commonly 
called slope marks). At present the practical way of finding the 
above is to take numerous cross sections of each cutting, along the 
line of railway wherever the inclination of the ground varies, draw 
them to scale as in Fig. 8, and measure the lengths N, L, and L, K; 
but as this operation has sometimes to be repeated at every hundred 
feet it consumes a vast deal of time. There are methods suggested 
in books, but the results are very inaccurate. Sir J. McNeill, C.E., 
designed an instrument for the purpose, but it is rather complicated 
and not generally used. The pleonometer will render such tedious 
operations unnecessary ; it fits in a small case as in Fig. 1, and can be 
carried in the pocket. Fig. 2 is the instrument. The arms C, B, 
C, A, turn on the centre C; the arms D, E, and G, H, slide along a 


groove in the arm C, A. The divisions on the instrument are all 
equal, representing so many feet; the arm D, E, may be set to any 
inclination as it moves on a centre D'. Fig. 3 represents a cross 
section of a railway cutting through the side of a hill. N, K, is the 
natural surface, and L the centre line of railway ; the depth of the 
cutting is 26 ft., and the formation level O, S, 28 ft., with the sides 
having a slope of 1} base to 1 perpendicular. Therefore, assuming 
the ground to be horizontal as represented by the dotted lines 
M, L, P, the half width at the point L will be 53 ft., that is the 
distance L, M, or L, P. Now, at 40 ft. from the centre L in the 
direction L. N, the ground rises 8 ft. above the point L (ascertained 
with a level and statf). The pleonometer should now be taken in 
the hand, the arm G, H, moved 40 ft. from the centre C, and the 
arm C, B, raised till its lower edge coincides with the 8th division 
on the arm G, H; then the angle D!, C, D, formed by the instru- 
ment equals the angle M, L, N, Fig. 3. The arm D, E, is ther 
moved until the centre D! coincides with the 53 foot from centre C. 
Then D!, C, equals M, L, or L, P, Fig. 3, according to scale; the 
arm D, E, is then given the slope of 1} to 1 as N, M, Fig. 3 
(all the angles corresponding to the various slopes being marked on 
the semicircle R), It will now be evident that the number of feet 





to be read off on the scale C, B, at the point of intersection D, ex- 
resses the distance N, L, Fig. 3; because the triangle D1, C, D, 
ormed by the arm of the instrument is similar to the triangle 
N, L, M, Fig. 3. In the same manner the distance L, K, Fig. 3, is 
found by reversing the arms C, B, and G, H, in the direction of the 
dotted lines C, F!, and F, F4, and the number of feet read off at the 
point of intersection E expresses the distance L, K, because the 
triangle U, D!, E, is similar to the triangle L, P, K. Ranging rods 
are placed in the points N and K thus found, and the same operation 
repeated wherever the slope of the cross section varies ; a line is then 
lockspitted in the direction of the points thus found, from which 
the slopes N, O, and S, K, are cut downwards, thus ensuring the 
proper slopes and the proper breadth O, 8. Practical men are fully 
aware of the importance of having the top line of slope accurately 
marked before commencing a cutting, for if placed at too great a 
distance from the centre much money may be wasted in removing 
more earth than is necessary, and if placed too near the centre line, 
the slopes cannot be soiled or kept in proper order.” 

The engravings represent the instrument used by Mr. Dillon on 
the Ulster Extension and other railways, where some of the cuttings 
contained over 100,000 cubic yards. Upon inspection it is evident 
that the arm G, H, may be used on the right or left hand side of 
the centre D!. In the published transactions of the Royal Dublin 
Society for the year 1856, may be seen a drawing of the first pleono- 
meter invented by Mr. Dillon. It is represented as having a spirit 
level attached to it; but the inventor prefers taking the levels one 
on each side of the centre line of railway with a dumpy level, as it 
is more accurate and expeditious, and it is seldom that a resident 
engineer goes out on railway works, without requiring a level with 
him for other purposes. 





SCOTTISH MATTERS. 


Last week’s shipments of pig-iron from Scottish ports were on 
rather a reduced scale. The usual return is appended:— 





Foreign. Coastwise, Total. Same week 
last year, 
Ports. Tons Tons. Tons. Tons, 
Glasgow .. oe 1,74 .. 2,227 ee 3,971 .. 5,363 
Port-Dundas ee ee None. “9 ee 384 
Greenock .. oo ee None. ee e 398 
Port-Glasgow .. ve None, +e ee — 
Bowling .. ee 180 .. 50 ee 230 .. 120 
Ardrossan. . ee 505 oe 1,582 e- 2,177 .. 1,089 
Troon os ee — + 120 ee 120 .. 366 
Ayr.. oe ee — + 168 ee 168 .. 510 
Irvine “s ws — «. 63 a a “es 153 
Grangemouth .. TUB oe 480 ee 1,185 .- 1,056 
Leith ee - -- No return. .. oe 645 
Burntisland (since 
last return) .. 130 .. 231 oe 361 .. _ 
Alloa (south) = — ee 123 oe 123. — 
Alloa(north) ja a. wa 196 oe ae 280 
Bo'ness .. ee 52 250 ee 302... — 
Morrisonshaven .. «+ Noreturn, .. ee — 
Total +» 3,436 5,490 8,926 10,237 


The Montreal Ocean Steamship Company have entered into a 
contract with Messrs. Denny and Son, of Dumbarton, for the build- 
ing of two vessels, the Hibernian and the Norwegian. They will 
form an addition to the com»any’s line of steamers running from 
Liverpool to Quebec, will be of about 2,500 tons each, and are 
intended to be somewhat larger than the Canadian, Nova Scotian, 
and the North Britain, in the same trade. 





Tue Frencn Navy.—Mr. Donald M’Kay, the eminent ship- 
builder, in a letter to a professional friend, gives some interesting 
details of the condition of the French navy, as follows:—“ It is, for 
the moment, extremely difficult for foreigners to get access into the 
French navy yards, and of course, to collect correct information 
about the present state of the French navy. The strictest order is 
given not to communicate any documents concerning the navy; 
and nobody, without any exception, is allowed to go on board of 
the iron-cased frigates and steam-rams, except he be an officer of 
the French army or navy in uniform. If there does not reign as 
much activity in the French arsenals as in the English ones, the 
reason is, simply, that the Frenchmen need not hurry their work so 
much, because they have been steadily at work for the last ten years, 
with a definite aim in view; and they are now on the eve of seeing 
their navy in such a state of efficiency and forwardness as it was 
never before, and that may tempt them before long, to try its powers 
against some fit opponent. We will see, then, another tight for the 
championship. The amount of stores, of all descriptions, accumulated 
in the French navy yards is enormous. The arsenal of Toulon is 
kept in the most admirable order, for all the wants of a large steam- 
fleet are largely provided. The large foundry is, in my opinion, the 
grandest establishment of the kind existing. All the docks were 
crowded with ships, which, though their masts are mostly taken 
out, are in such a state that they may be made ready for sea in about 
six or eight weeks. In all, there was, in Toulon, a fleet of about 
fifteen screw line-of-battle ships, eight sailing ditto ditto, eleven 
steam frigates and corvettes, and a host of smaller vessels, which 
would be ready to fight in about eight weeks. The most interesting 
constructions at Toulon are the two iron-cased frigates, La Gloire 
and L’'Invircible, of 36 guns. The Gloire has been already launched, 
and they are just about to apply the heavy iron casing. The 
Invincible is on the stocks, but nearly ready for launching. We 
had an opportunity to visit them thoroughly inside and outside, and 
they are, without any question, most powerful vessels, equal in size 
to a 90-gun ship. The iron-casing will extend all the length of the 
ship, and to more than six feet below the load-line. They are — 
sharp forward and aft, and the deck-line has a shape very muc 
like a whale-boat. Their engines are to be of 1,000-horse power, and 
the ships are to be propelled by a stationary six-bladed screw. 
The rig will be that of a three-mast schooner. As far as I was able 
to ascertain, the Frenchmen are building, in their different yards, 
eight or nine of these frigates, and two steam-rams, but of less size 
than those in England. All the frigates, however, may serve as 
steam-rams, as their whole construction makes them very well fit 
for that purpose. The frigates are pierced for forty guns of the 
heaviest calibre; but, probably, they will be armed only with 
thirty-four guns in the lower battery and with two guns on the 
upper battery, firing straight forward from out an iron-cased fore- 
castle. We noticed yet, at the Mourillon, a large number of 
pontoons, built in parts, which either can be used as boats m 
effecting a landing, or for forming a large pontoon bridge. Part of 
these had been constructed for the Crimean war; but the others 
were of later date, and on an entirely new system. Taking in the 
whole, the arsenal and port of Toulon make a great impression on 
the mind of the observer. I forgot to mention that at the magazine 
of artillery there was heaped an immense amount of guns of the 
heaviest calibre, also a lot of breech-loading guns for the iron- 
cased frigates, and an immense number of elongated shot and shell. 
All guns that we saw were rifles. As far as I could learn, the 
Frenchmen do not construct, for the moment, any line-of-battle 
ships, but only these iron-cased frigates, and a large number of ex- 
tremely sharp and long gunboats, whose principal destination will 
be to carry with rapidity a large number of troops from one place to 
another. In general the French navy is, as well in regard to the 
material as in regard to the personnel, in a very high state of 
efficiency, much more so than is generally believed; and though the 
article in the Conversations-Lexicon, which first alarmed the English- 
men about two years ago, gives, on some points, an exaggeral 
account of the power of the French navy, yet in the main points we 
cannot help but agree fully with the opinions of the writer of that 
article. Positively, the English navy may be stronger than the 
French; but relatively (taking into consideration the task she has to 

rform to secure and guard British interests and the wide-spread 
inglish possessions), I say, relatively, she is far inferior to the 
French navy.” —Boston B in. 
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COCHRANE’S “ DOG AND LOCK” RAILWAY 
FASTENINGS. 


Masor THE Hon. W. E. Cocurane has lately patented a “ Dog 
and Lock” system of railway fastenings designed to secure the rails 
of railways, not only at their joints, but at the intermediate chairs 
likewise. 

Fig. 1 is an end view, partly in section, and Fig. 2 a plan, partly 
in section, of a chair with a four-pin dog, which has recesses at A, A; 
B is the lock, with projections on the inside, which enter into A, A; 
C, C, are other projections on the lock, which enter into apertures on 
the top of the outside jaw of the chair at D, D; E is the key which 
is driven into a groove; its width is 1} in. by j in., but when this 
thickness is found insufficient, a thin supplementary piece of hoop or 
sheet iron is first introduced. Figs. 3 and 4 show the lock and key 
applied to a common intermediate chair with a block instead of a 








dog; the outer projections on the lock are, in this case, at each end, 


H, H, and clip the sides of the jaw; and as there is no groove in this 
chair, a rib at the bottom of the lock enters under the block at I, to 
prevent the former from rising. Fig. 5 shows a chair with a 
square dog, two square pins, and a centre tongue of malleable iron, 
the shape being adapted to facilitate the manufacture. It is shown 
in a patent chair, but it may be applied to others by placing the 
projections on the lock at the ends so as to clip the sides of the jaw, 
as shown in Figs. 3 and 4. Fig. 6 shows a section of a cast-iron 
dog with two round pins and a centre tongue. This, and that 
shown in Fig. 5, require the rails to be punched on purpose, whereas 
the pins of the dog used in Figs. 1 and 2 enter into the holes already 
pierced for fish-bolts, It is thus obvious that the ends of the rails 
being held together by the dog, and the dog-lock and chair grafted 
into each other, if each portion properly fulfils its intended purpose, 
it requires only the key to render them absolutely immovable in any 
direction. Major Cochrane informs us that “this invention has been 
severely tested on the South-Western Railway, where it may now be 
seen in operation, both in wrought and cast-iron, with a success 
leaving nothing to be desired. The cost is a mere trifle, and one 
minute suffices to fix it in the chair.” 








Tue New Houses or ParviAMent.— About four o'clock on 
Friday morning, as police-constable 112 A was on duty in Palace- 
yard, near the entrance leading to the reporters’ gallery, a large 
mass of stonework, forming the canopy to the niche containing the 
statue of Charles the Second, broke away and fell to the ground 
with great violence from a height of about 50 ft., and within a foot of 
where the police-constable was standing, smashing the pavement by 
the violence of the concussion. The only reason that can be 
assigned is the very rotten and —— decaving condition of the 
stone in different parts of the building, especially in those parts 
where there are ledges or projections. Several men are engaged 
daily in applying a solution to the more decayed parts with brushes ; 
but this process is considered by many persons as a very doubtful 
attempt to stop the dilapidation which is now going on. 


THe New EquatrortaL TELeEscope AT GREENWICH. — The 
Astronomer Royal has just invented at the Royal Observatory, 
Greenwich, a new and magnificent equatorial telescope. The size 
of the object glass is nearly 13 in. diameter, and the length of the 
telescope about 14 ft. It is so nicely balanced on its axis as to be 
movable vertically with the slightest touch, so that it can be 
elevated or depressed to the view of any object between the horizon 
and the zenith with such facility that it seems as if it moved self- 
supported in air, without the least friction on the supporting pivots. 
The movement on the polar axis in longitude, bearing the telescope 
upon it, is a more difficult matter, and exhibits a variety of con- 
trivances, indicating a thorough knowledge of the object to be 
attained, and the very highest ingenuity and scientilic knowledge in 
carrying it out. By the beautiful application of these contrivances, 
the telescope and the vast framing by which it is supported are 
carried round by a clock with the most perfect smoothness, so that 
in watching, through a microscope, the gradual onward movement 
of the minute scale, not the slightest unevenness or irregularity in 
the movement can be seen, and this, considering that the whole 
apparatus set in motion by the clock weighs many tons, is a 
proof of great skill and contrivance, and great perfection in the 
workmanship. ‘The connection of the clock with the polar axis is 
not permanent, but is stuck in or detached with perfect facility in 
an instant of time, so that the astronomer using the telescope 
directs it in an equatorial or vertical motion with the most perfect 
command. If he desires to examine the object he has found, he 
attaches the telescope to the polar axis and brings the clock motion 
into operation almost in the same instant, which then moves the 
telescope equatorially in an opposite direction to the movement of 
the surface of the earth, so that the line of sight through it continues 
directed to that one object, whether it be the sun, the moon, any one 
of the planets or satellites, or any fixed star which the observer 
wants particularly to examine. ‘Behind the object glass are per- 
ceived minute cobweb lines, which enable the observer to measure 
with accuracy the movement inherent in the object he is examining, 
such as its revolution on its axis or the passage of a satellite across a 
planet.— Times, 





VICKERS’ APPARATUS FOR OPENING AND SHUTTING RAILWAY GATES. 


PATENT DATED 12TH NovEMBER, 1859. 


Tuisinvention consists of a method 
of opening and shutting two or 
four gates or doors simultaneously, 
and of fastening the same when 
either open or shut. It consists in 
the employment of a crab turning 








two or four upright shafts by 
means of wheels, worms, and 











pinions. The sbafting ony fi be 
either vertical, oblique, or hori- 
zontal, and may be made of wood, 


























iron, or any other suitable mate- 











rial. The upright shafts are the 
hinges or pivots upon which the 
gates or doors are hung. These 
upright shafts are situated at four 
points at equal distance from one 
another, and are in connection 
with two line shafts running pe- 
rallel with each other, and con- 
nected together by a cross-shaft 
worked by a pair of mitre wheels 
at each end of it. The crab works 
on the end of one of the line 
shafts. 























































































































Fig. 1 of the accompanying en- 
gravings is a plan of the frame- 


work and gearing constructed WL 











according to this invention for 
supporting and working the gates ; 
Fig. 2 is an elevation of one pair 
of gates; Figs. 3 and 4 show in 
side elevation and plan respec- 
tively on a large scale a flange 
coupling. A, A, are the gate-posts, 
carrying at the lower ends the 





worm-wheels B, B; C, C, are 
worms gearing into the wheels 
B, B; these worms are formed on 
shafts J, J, carrying bevel wheels 








which take into similar wheels on 
the cross-shaft K; D, D, are the 
lines of rail ; E, E, are the sleepers 





or runners to carry the rails; F is 
the stonework or masvunry to sup- 
port the machinery; F* is the 
wooden framework to carry the 
gate machinery; G is a crane or 
crab to which motion is commu- 
nicated through a crane or crab 





pinion H; I is the frame for sup- 





porting the crab or crane; L, L, 
are pillars to steady the working 
gate-posts ; M is a stop to lock the 
wheels ; N, N, are flange couplings 





for the shafts; and QO, O, are the 
gates. 

When the gates are open they 
cannot be shut without turning 
the crab, and when they are shut 
the same means must be employed 
to open them. The worm-wheel on the foot of the gate-posts inter- 
secting the grooves of the worms forms a perfect lock. The crab is 
worked by one spur-wheel and pinion, or, if desired, an intermediate 
spur-wheel may be introduced; or the crab may be dispensed with 

together, and an upright or oblique shaft may be substituted 
working into the worm-shaft by means of mitre wheels at the 
bottom, with a rim or fly-wheel on the top of the shaft for impart- 
ing motion to the whole. Or instead of the worms and wheels, 
mitre wheels may be used throughout the whole apparatus, except 
where motion is communicated to the gearing by means of the crab, 
and in that case a worm-wheel is fixed on the end of one of the 
shafts, as shown in Fig. 1.; but then instead of a spur pinion a 
worm is to be used as the first propelling instrument, and the worm- 
wheel and the worm (which thus work together) will form a lock to 
the whole apparatus, ana prevent the gates from opening or shutting 
until the crab is moved. In some cases the gates may be made to 
work either with or without the crab. If provision be made by 
means of a lever and slide-box attached to the worm-wheel by 
which it may be detached from the worm, the gates may be worked 
independently of the crab, so that by opening or shutting any one 
of the gates motion will be given to all the rest, and consequently 
four will shut or open simultaneously; under these circumstances 
the self-acting fastening formed by the worm-wheel and worm crab 
will be dispensed with, and the fastening will cease to be self-acting 
But by hanging a pendulum ball-like bar upon a pivot on one gate 
of each pair when the gates are brought together, this bar may be 
turned over into a staple fixed into the corresponding gate, and so 
form a firm fastening to each; by this means one fastening would 
answer for all four, but if desired a fastening may be applied to 
both pairs of gates. 

The cross-shaft, which in the engraving is shown running 
between the two lines of rails, may, if thought desirable, be brought 
to the outside of the other working parts, and the shafting may be 
rendered more easy to handle and fix; if instead of one entire 
length two lengths or more be used by means of flange couplings, 
one of which is shown in Figs. 3 and 4. The timbers may be 
kyanised or otherwise preserved, and the fixings for the shafting 
and gate-posts may be either bedded upon the stonework or sus- 
pended from the timber. 


PATENT DATED 2nD November, 1859. 


Tis invention has for its object improvements in the construction 
of piles used in the construction of piers, jetties, viaducts, bridges, 
or other similar works, and in the method of driving or fixing the 
same. For this purpose piles are formed of rods or bars of iron, either 
round, square, or of any other suitable shape, combined with a solid 
pointed shoe or foot, which is driven into the earth by means of an 
independent ram or punch as hereafter described. Each pile may 
be formed by combining several of these rods or bars according as the 
piles are required to be of triangular, square, or polygonal form. The 
ends of the piles where they enter the ground are formed by bending 
the lower end of each rod employed to form the pile, and drawing 
it to a point; the cluster of rods forming the pile being kept in 
shape at the point by welding or by fixing the points in a “shoe” or 
by ring ferrules driven over the ends of the rods and piles constructed 
as above described, may for distinction be termed “ solid-footed 
skeleton piles.” : ce 
For the purpose of driving a pile constructed according to this in- 


vention, a solid foot is placed in the conical part of the bottom of the | 


pile where the rods or bars are bent and tapered towards the point ; 
this foot is made either of hollow cast-iron or of hard wood, or other 
suitable material. This solid foot is for the purpose of receiving the 
blow of the “ monkey” from the “ pile engine,” and the driving force 
is communicated by means of a ram or punch, which fits in the space 
between the rods or bars of the pile, and is removed when the driving 
is completed, and a centre rod or bar is substituted after the driving- 


ram or punch is withdrawn, and this centre-rod or bar is fixed in | 


combination with the other rods forming the pile, by which a 
central bearing on the solid foot is obtained for receiving the weight of 
the superstructure. 
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After being driven, the pile is rendered rigid by metal discs, plates, 
or bars, formed with holes, which slide over the ends of the rods or 
bars forming the pile, and are fixed at suitable distances by “ keys” 
or wedges. If required, the piles may be lengthened by adding rods 


























or bars on to the ends of the rods or bars forming the piles, and fix- 


| ing them by “ coupling boxes,” and wedgesor keys, in the same manner 


as mill shafting is frequently connected. The superstructure is fixed 
on to the top or other part of the piles by coupling boxes (or 
other suitable means), which serves either for coupling the bars or 
for bearing the superstructure as required. The superstructure may 
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be made of angle iron, T-iron plates, or other forms of iron, either 
used separately or in combination with wood in the manner 
commonly known and practised. 4 z 

This invention is also applicable for forming piles for viaducts or 
other works on rocks where ordinary piles cannot be driven. For 
this purpose, holes are bored in the rocks of suitable depth to receive 
the ends of the rods or bars separately ; the upper part of the pile so 
commenced being completed by connecting the several rods forming 
a pile in the manner before described by means of metal discs or 
plates and couplings, by which a skeletour pile of great stability will 
be obtained. 

Fig. 1 shows a vertical section of part of a pile constructed accord- 
ing to this invention, showing the independent ram or punch in 
the position for driving the pile; Fig. 2 shows a vertical section of 
the pile when driven, the driving-ram or punch being removed, and 
a central-rod inserted and combined with other rods forming the pile 
by metal discs or plates ; this figure also shows a mode of adapting a 
superstructure of iron to piles of this description, which of course 
may be greatly varied, and forms no part of this invention ; a, a, are 
a series of four rods, united at their lower ends by welding together, 
and thus forming them into a point to be driven into the ground ; 6 
is a solid foot of wood or iron placed in the conical space formed by 
the ynited ends of the rods, and on this solid foot the lower end of 
the rain or punch c rests whilst the pile is being driven, and the 
upper end of this ram or punch ¢ receives the blow from the falling 
weight or “monkey” of the “ pile engine,” and thus communicates 
the force to the solid foot of the pie The series of rods a are 
retained in position whilst driving the pile by the discs or plates d, 
which are slid over the rods, and keyed in position, as shown, 
serving as guides to support the ram in a vertical position whilst 
driving the pile. When the pile is driven home, the ram or punch 
c is removed, and a central rod a! is inserted in its place, and secured 
in position with the other reds a by the metal discs or plates e, slid 
over and fixed to the rods by keys, wedges, or other fastenings, the 
plates e either being substituted for the plates d, or placed over 
them, the insertion of the central rod a! forms a central bearing on 
the solid foot, and gives great strength and stability to piles of this 
construction ; or in place of the rod a'!, a cast-iron tube of suitable 
strength may be employed. Figs. 8 and 4 show horizontal sections 
of piles constructed according to this invention, having other num- 
bers of rods forming the cluster, and combined together by discs or 
plates ¢ of suitable form. Fig. 5 shows a vertical section of another 





mode of forming a solid foot to a pile of this description, by casting 
iron on to the ends of the rods a, which are flattened or otherwise 
enlarged at the ends, to prevent them from drawing out whilst | 
driving the pile, or the shoe may be cast separate, with dovetail | 
recesses to receiye the enlarged or dovetail ends of the rods a, which | 
may be secured by a plug or tilling-piece. Fig. 6 shows another | 
mode of forming skeleton piles suitable for the construction of viaducts | 
or other works on rocks where ordinary piles cannot be driven. In | 
carrying out this part of the invention, holes of suitable depth and | 
size are first bored in the rocks to receive the ends of the rods or bars | 
a separately, Which are to form a cluster of @ pite, and when the | 
desired number of rods or bars for forming a pile have been placed | 
in position, dises or plates ¢, having a series of holes corresponding 
with the number of rods or bars forming the pile, are slid over them, 
and secured at suitable distances apart by key, wedges, or other fasten- 
ings, aud a series of such piles may be combined together by sie-bars or 
other connections, as shown by the horizontal section at Fig. 7, of a 
series of piles constructed according to this part ef the invention, 
The rods or bars employed for forming piles according to this inven- 
tion may have additional lengths added thereto in the course of 
forming or driving a pile, by coupling the ends together, as shown 
at f, Big. 6, or by other convenient means, thus aflording great 
facility for driving or constructing piles of any length for carry ing 
viaducts or other structures of great elevation. 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents, 





THE CONSTRUCTION OF CANNON, 

Srrk,—You sugyest that a gun should be made out of my gun-metal 
and tested as soon as possible. This 1 should have done, long ago; 
but | have not the requisite appliances for boring, rifling, and 
finishing a gun. I can only cast the blocks ready \for these opera- 
tions, and L have cast several of these from 300 1b. up to 1,000 Ib. 
in weght, suitable in size for 6 or 12-pounder guns. I have, 
however, had the capacity ‘of the metal to resist explosive forces 
very severely tested in the ‘ollowing manner. 

An ingot or pig of the gun-metal, 2} in. square and 20 in. in | 
length, was bored out to 1 in. calibre. ‘The bore was nearly filled 
with fowling-piece gunpowder, and the muzzle was then tirmly 
plugged up. An iron cap was placed over the plug, and a second 
cap over the opposite extremity of the ingot, and the caps were then 
bolted together by means of two parallel rods of iron, 1 in. each 
in diameter, and which were screwed up tight. The charge was 
then tired. The ingot was found uninjured, and the iron rods had 
stretched so as to liberate the plug. Further trials did not succeed 
in bursting the ingot; but a number of panes of glass were broken, 
and the neighbourhood was so alarmed by the noise of the explo- 
sions, that no further attempts were made to burst the mass. This 
was my No. 2 gun-metal, and very inferior to the No. 6 of the | 
Woolwich trial. My Ng. 8 metal would, | have no doubt, with- 
stand an end pull of 80 tons per square inch. I very much wished 
that my gun-metal should have been tested «at Woolwich for its 
powers of sustaining a weight suspended on a bar of the metal sup- 
ported at each extremity, also for its capacity for resisting torsion, 
and likewise a crushing force. In each of these tests its pre- 
eminent excellence would have been even more apparent than in the 
end pull test. ‘Though these tests have not, as yet, been applied, | 
am in hopes that they will be made the subjects of experiments at 
Woolwich ere long. The question is one of vital importance to our | 
Government and to the nation at large, and ought to be fully and | 
impartially investigated. 

About seven years since I had some barrels of small arms manu- 
factured from my gun-metal tested at the Government proving- 
house at Liege, where they tried to burst the barrels, but in vain. 
The barrels were loaded with six charges of powder, and then tilled 
to the muzzle with lead forced in by hydraulic pressure. Of this 
trial I possess the otticial testimonial. 

Since that time I have greatly improved upon the quality of the 
gun-metal, though even then it would have carried the day against 
all comers, had 1 not been then, and for years afterwards, fettered by 
persons who are anxious to grasp everything, and to rob me of all 
benetit, and even credit, from my discoveries. It is but recently 
that, having shaken off the incubus of the last and worst of these, I 
have now met with a partner of liberal and enlightened views, who 
can appreciate and do justice to my perseverance and industry, and, 
in consequence, these discoveries are not likely to be much longer 
smothered. It is not I, therefore, that have kept this invention from 
the public. It is others who have done this, and more especially an 
eminent ironmaking firm, who exerted the full influence which their 
wealth and station enabled them to command in order to crush both 
the inventor and his inventions, and who would have succeeded, but 
that knowledge is a power to which even wealth mustsuccumb. Pro- | 
fessional men would, you say, like to know what ny metal is. lL reply 
that it is a compound consisting essentially of iron and carbon, the 
main feature in which is that the carbon is equally distributed through- 
out the mass. ‘This equable and sutlicient distribution of carbon, both 
in cast and wrought-iron, is a matter of the utmost importance 
in the manufacture of either wrought or cast-iron. It is not, 
however, a subject to which the slightest attention is paid by iron- 
masters or scientific men as a class. There is a working puddler at 
the Tondd Lrouworks, Benjamin Rogers by name, who can teach a 
lesson on this subject to the richest ironmasters and the most 
eminent men of science of the present day ; and this same Benjamin 
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Rogers has, to my knowledge, been shamefully persecuted by the 
wealthy and powerful, for advancing some of these truths in metal- 
lurgy, which are of material interest and importance. To return ta 
my gun-metal, 1 have explained the principal cause of its great 
strength and tenacity, and if professional men wish to know more, 
they can readily arrive at that knowledge by practically testing the 
guns or metal which I produce. I do not know to what other 
purposes this metal may be applied besides that of making guns; 
but probably it will be found equally well adapted for casting into 
wheel tyres, shafts, bearings for heavy shafts, and all kinds 
of metal blocking, where great strength is requisite. For 
wire also it may be found superior to any other iron; but I 
never like to anticipate success until actual experiment has 
proved its certainty. I think the methods adopted by Messrs. 
Armstrong, Whitworth, Blakely, and Longridge are each in them- 
selves ingenious and admirable, and as successful as the nature of the 
materials they have had to work upon will admit. That their guns 
are not more perfect than they already are is no fault of the inventors ; 
but must rather be attributed to the various imperfections of the 
metal they employ, and which imperfections have called forth the 
extraordinary display of engineering skill and ability shown by 
these inventors in overcoming the difficulties which defective material 
has given rise to. I would except, perhaps, Mr. Longridge, for I do 
not think his method possesses the claim of originality. I believe 
our manager, Mr. George Hunter, was the first to publish the plan of 
coiling wire or strips of metal, so as to form or strengthen a gun, and 
that he gaye publicity to this method in the Mechanics’ Magazine 
long before Mr. Longridge took up the matter. If 1 am mistaken 
here, perhaps Mr. Longridge will be kind enough to correct me. No 
one can doubt that my plan of casting the gun in one single perfect 
mass is the best plan which can be adopted; and no one needs long 
to doubt the fitness of my gun-metal for this most desirable purpose, 
for it is open to all to test and prove as they may think proper. 
Coleford, June 20th, 1860. Ropert MusHer. 





Sin,—Your correspondent, Mr. Mushet, in his letter, styled (whether 
correctly or not remains to be proven) ‘The Gun Question finally 
Settled,” alludes to Mr. Krupp’s steel as a metal not suitable for 
guns, on account of its similarity to homo-metal. In a former 
paragraph Mr. Mushet tells us what homo-metal is, viz., that 
when in the bloom or ingot state it is full of cells and honeycombs. 

Now, whether Mr. Mushet is correct as far as the homo-metal is 
concerned I will not take upon myself to say, leaving the makers of 
that metal to take up the subject themselves; but as far as the 
metal manufactured by Mr. Krupp, I can certainly state that it is a 
pity Mr. Mushet should make assertions that, to say the least, are 
totally incorrect. One of the chief features in Mr. Krupp’s metal 
is, that in ingots, even up to 20,000 lb. weight, there is perfect 
freedom from cells, the metal being perfectly sound throughout. 
This has been evidenced in a block of steel lately sent by Mr. Krupp 
to the British War Department for a 68-Ib. gun, weighing 7,896 Ib., 
from which portions, both at the muzzle and breech ends, were 
broken oil, to show the sounduess of the metal at the core. This 
piece has since been bored out at the Arsenal at Woolwich, and not 
a single speck or flaw exists, while during boring the tool worked 
equally and smooth, showing the entire absence of hard or soft 
places. 

Respecting the tenacity of Mr. Krupp’s steel, this point was 
specially made the subject of experiment at Brunswick, by Lieut.- 
Colonels Orges and Weber, when it was ascertained that Mr. Krupp’s 
* Two Crown” steel sustained a resistance to the square inch of 


| 54} tons, or nearly treble that of the best bronze. 


it would seem strange that, if the gun question is only now settled, 
Mr. Krupp should have so eminently succeeded with his metal as to 
have supplied now close on 50 guns to different Governments, 
without a single mishap, excepting to that one burst at Woolwich, 
in 1850, which resulted from a cause perfectly independent of the 
metal. It seems to me that Mr. Mushet has gone very much out of 
his way to praise his own manufactures to endeavour to cast slurs 
upon the productions of other firms, perhaps equally conversant 
with metals and their adaptations. After all, the question of 
settling the best metal for ordnance will not be by mere written 
statements, but by actual experience; and I should not have 
troubled you with this letter had not Mr. Mushet taken upon him- 
self to animadyert upon Mr. Krupp’s steel in a manner which evi- 
dently proves that he knows nothing about it. As Mr. Mushet 
States that his metal possesses a strength of 35,312 Ib. over the 
Armstrong gun metal, so Mr. Krupp’s steel is superior by 12,320 Ib. 
above Mr. Mushet’s. ALFRED LonGspon. 

London, June 13th, 1860. 








THE GREAT NORTHERN ACCIDENT. 

Sin,—In your leader on this accident in Tuk Enoineer of the 
15th inst.. you comment very justly or the extremely censurable 
conduct of the employes of the company, in sending out an excursion 
train of thirty-lve vehicles, in which were included only two 
brakes, or means of bringing the train up, not including the tender 
brake. I trust, for the benetit of the public, that a most searching 
investigation may be instituted, by Government or the Board of 
Trade, into the reason of such a reprehensible proceeding. 

I am, however, at a loss to reconcile the statement of some of 
those who were examined, and which is alluded to in your leader, 
viz., that a train nearly 300 tons in weight, consisting of thirty-five 
carriages, was run a distance of thirty miles in thirty-two minutes. 
It is most desirable that some practical and reliable data should be 
given, in order to enable us to account for such an extraordinary 
teat in a satisfactory manner—such, for instance, as the length and 
rate of the incline, if any, on the thirty miles over which this speed is 
alleged to have been maintained, and also if it was in favour of the 
train. 

I am not aware that on the Great Western, where the highest 
average speeds with the greatest loads are easily maintained, 
the large and powerful express passenger engines are considered 
capable of taking more than 160 tons at from sixty to sixty-five 
miles an hour, though I believe the large new coupled engines, with 
four 7-ft. driving-wheels, are capable of taking much heavier loads 
than this at the same speed; but the particulars of the Great 
Northern engine in question should furnish some useful information 
for future guidance in the runuing heavy trains at high speeds. 

One thing I think the press would be deing the public a real ser- 
vice in, which is this—to call public attention to all those cases 
where the negligence of the company, or those in their employ who 
have the control of such matters, allows, as in this instance, persons 
to send out a train without a proper amount of retarding power 
attached to it, or, as is too frequently the case, in the charge of some 
unfortunate driver and fireman, who have already done what is, in 
the opinion of all those capable of judging of the matter, a fair day’s 
work before leaving, or possibly had only four or tive hours’ rest— 
and not, as so many are exceedingly desirous to do, anathematise the 
overworked drivers and firemen rather than sift the matter to find 
how far the company or the higher class emp/oyis are to blame for 
the accident. There can be no reason why, when it is proved 
clearly and beyond doubt that the parties in charge of the train are 
to blame, they should not be punished, and severely, too, for their 
neglect of duty; but I must protest against the too prevalent system 
of condemning these men rather than the higher class, such as loco- 
motive superintendents, trailic managers, or even secretaries, when, 
as in this instance, it is pretty evident that some of them ought to 
be “ pulled over the coals.” A 

A movement appears to be taking place among the drivers, fire- 
men, and guards to try to obtain a diminution of their hours of labour, 
which it seems to me the companies might easily grant with a saving 
to themselves, in the diminution of accidents ; and it is to be hoped 
that the press, and above all the engineering press, will assist in 
carrying out this very desirable movement, until success shall have 
crowned the attempt—the desirability of which has been well proved 
in by-gone years by AN ENGINEER. 

London, June 18th, 1860. 








June 22, 1860. 


MOMENTUM OF MOVING BODIES. 


Str,—I find that “ R. W.” is still determined to call “ half vis viva,’ 
or accumulated work, momentum, for he states in his last letter that 
the momentum of. the two balls in the experiment mentioned in my’ 
letter to THe EnGrneer (No. 230, p. 334), in which a ball of 2 Ib. 
falls from a vertical height of 6 in. and comes in contact with 
another ball of 1 1b. which falls from a height of 24 in., the time of 
impact being when the 1 Ib. ball has acquired a velocity of twice 
that of the 2b. ball, is as1:2. Now, taking the force of gravity at 
32, we have velocity of 1 Ib. ball = 8 ./2 = 11°31, and velocity of 
2 Ib. ball =8 /°5 = 5655; and since momentum is velocity 
multiplied weight, we get 1 X 11°31 = 2 x 5°655. That is, the 
momentum of the two balls is equal, or as 1: 1, and not as 1: 2 as 
stated by “R. W.” 

The accumulated work of the 1 1b. ball is 1 x 11:312 + 64 = 2, 
and that of the 2 lb. ball 2 x 5°6552 + 64 = 1; hence the accumu- 
lated work is as 1:2. Now the matter of which the balls are com- 
posed may be supposed to be in three states, perfectly elastic, 
partially elastic, non-elastic; and in order to see what would be the 
effect, supposing perfect elasticity to obtain, let 1; = velocity of w 
after impact, v, = velocity of 2, after impact, ¢ = ratio of elasticity 
= 1 when the body is perfectly elastic, and nothing when the body 
is non-elastic. 

Then by following a similar mode of reasoning to that adopted for 
non-elastic bodies (No. 230, p. 334), all other values being as before, 
we shall obtain 
—_ \wi(v +r, 

v—(l +e) an 8 Se (8) 

; wv +r) 
,=tnt+(l+e) rete (2x s & 
Wherever the double sign occurs the upper one must be taken, if the 
bodies move in the same direction, and the lower when they move in 
opposite directions before impact. 

“KR. W.” says in his last letter that, “in the latter experiment, 
the entire mechanical force acquired by the lighter ball in its 
descent of 24in. would cause the two balls to rise together, after 
impact, to the height of 8 in., if the change in the shape of the balls 
did not involve the expenditure of any force for its production.” 
Now, matter relative to elasticity can only exist in the three states 
I have mentioned above. If the balls be considered perfectly 
elastic, then by (8) and (9) we have v, = — 11°31 and v, = + 5655; 
the minus sign indicates that the 11b, ball will rebound with the same 
velocity as it advanced before impact, and the plus sign indicates 
the same thing of the 2]b. ball; that is, if the signs are different 
they will move in opposite directions after impact. If the balls be 
non-elastic, then e = 0, and equations (8) and (9) give v; = 11°31 
— 11°31 = 0, and x, = 5655 — 5-655 = 0; «that is, the two balls 
destroy each other’s motion, as before stated in my first letter; but, 
if the elasticity be imperfect, say, e = }, then the values from the 
equations become v, = — 5°695, and vy 75 





+ 2°8275; that is to say, 
the 1]b. ball rebounds with a velocity of 5°655, and the 21b. ball re- 
bounds with a velocity of 2°8275. It is, therefore, clear that, how- 
ever near we make e to unity, or however near to nothing, the 
conditions stated by “Rh. W.,” cannot obtain; that is, the two balls 
can never rise together to a height of Sin. Let the 2 1b. ball be 
substituted by a 3 1b. ball, and the two balls considered perfectly 
elastic; and let cach fall 24 in., then, by (8) v3; = 11°31 — 33-93 = 
—22°62, and v, = 11°31 — 11-31 = 0 by (9) ; that is, the 1 Ib. ball 
will rebound after impact with a velocity equal to double that with 
which it advanced, and the 3ib. ba!l will remain at rest, having 
given all its motion to the 1 lb. ball. Ifthe balls be of equal weight, 
say, 1 lb., and fall from a height of 24 in., their velocities before 
impact will, of course, be the same, and, after impact, x; = —11°31, 
and v, = + 11°31; that is, they will each rebound without loss of 
velocity. And, finally, if the last two balls be used, one remaining 
at rest, and the other fall through 24 in., in which case v = 0, then 
vs = — 11°31 and v, = 0, which shows that the ball which was at rest 
before impact will receive all the other’s momentum and move away 
in the same direction as the motion of the striking ball, the latter 
remaining at rest in the place of the former. 

All that“ R. W.” has said about the loss of work is contained in the 
equations of my tirst letter. There is no work lost in the case where 
the balls are perfectly elastic, which may easily be arrived at by the 


. we 
expression -—- = accumulated work. 
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I have trespassed further on your space than I intended, but hope this 
will be my last attempt to convince “ R. W.,” who, it appears from 
his last production, is determined to use momentum for something it 
does not mean. There is no difficulty about the experiment with 
the two balls being accounted for both as to momentum and vis viva. 
The question of elasticity is one that must enter largely into ther- 
modynamies, and may give some of your readers an idea of the 
manner in which that theory (which is verified by every new step in 
the application of heat) is made available in showing the manner in 
which the atoms composing steam are supposed to act on one another 
in producing pressure and heat, and is one which I think “ R. W.” 
will do well to avoid until he gets a better knowledge of ordinary 
dynamics. 

I would recommend “ R. W.” to study well his own illustration of 
the fly-wheel as modified in my last letter, from which he may, if he 
choose, get a correct knowledge of momentum. With these obser- 
vations, I leave him to his fate, hoping he will let us know, after a 
little further thought, how he is progressing in arriving at a correct 
meaning of momentum and vis viva. 

As ivory approaches perfect elasticity nearer than any other hard 
substance known, it is the best adapted for trying experiments in 
elasticity, and the remarks I have made will be found to agree with 
experiment as near as it is possible to ascertain. 

London, June 18th, 1860. Tuomas BALDwIy. 

[We can insert no further letters on this subject after the appear- 
ance of our next number. None that we at present have in hand 
will be published.—Eb. ] 





FRICTIONAL GRENADES. 


Sim,—Fully impressed with the conviction that my frictional 
grenades are the very best for the defence of castles, churches, 
factories, and private dwellings, I take every legitimate opportunity 
of showing how easily, and even comfortably, they may be used even 
by ladies. A lady will, on the arrival of excursion steamboats 
at the Rosherville pier, tire one of these grenades, and another at 
their departure, every day during the pleasant excursion season. It 
will then be seen and acknowledged that the lady’s grenade would 
prove the most convincing logic against all intruders in the event of 
invasion, England is studded over with the houses of its opulent 
inhabitants; tie country parts are so many Londons spread out 
into loose skirmishing order. NORTON. 
Rosherville, June 18th, 1860. 


Tur New Inox Conservatory, Kenstncron.—The tenders for 
the New Iron Conservatory in the gardens of the Horticultural So- 


ciety at Kensington Gore were as follows :— 





Tron, &c, Glazing, &e Totals. 
Mr. Meyers £38,042 1,660 .. £14,167 
Mr. Stap .. .. «8.328 1741 .. 14,462 
Mr. Kelk .. .. .. 9,494 1,460 .. 14,519 
Messrs. Kirke and Parry 9,00 1,820 .. 15,470 


2,061 .. i 
eis 1. 207mT 
2,066 .. 21,114 


Messrs. Luc#s Brothers 12,500 
Mr. H. Grisell oo So 
Messrs. Cotham and Co, 13,7 






Mr. Smith. .. .. M ice : 
Mr. Weneileyck .. 11, oe 2524 .. rod 
Messrs. Weeks and Co. 1s, me 4,300 Py 
Mr. Peters a oe 22, 


Messrs. Kelk’s was accepted. 
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THE PROPOSED GOVERNMENT ARSENALS AT 
CANNOCK CHASE AND BIRKENHEAD. 


THE following correspondence, relative to sites for an 
internal arsenal or central depdt, and for a secondary river- 
side arsenal or depét, for Government stores, has taken 
place, and been recently published by order of the Govern- 
ment :— 
War-office, 25th November, 1859. 

Sir,—I have the honour to acquaint you that her Majesty’s 
Government have decided that it is desirable that the store of guns 
and warlike matériel should no longer be concentrated in one place. 
You are probably aware that a previous commission had recommended 
Weedon as a dep6t for snch stores. I have, therefore, to request that 
the commission of which you are president will proceed to Weedon, 
in order to examine and report Sother the locality affords facilities 
for such defence by entrenchment as would be necessary to afford 
security for the valuable public property which it is proposed to 
deposit there. 

may take this opportunity of adding that I understand that all 
the dockyards have now been visited, with the exception of Haul- 
bowline at Queenstown; and I should be glad if the commission 
would visit that establishment, and report on the means of defence 
necessary to protect it from attack. 
I have the honour to be, sir, 
Your obedient servant, 
(Signed) S. HeRrBErt. 
Major-General Sir Harry D. Jones, K.C.B., &e. &e. &e. 





Office of Royal Commission on National Defences, 
32, Abingdon-street, December 8th, 1859. 

Sir,—With reference to your letter of 25th November last, 
acquainting me that her Majesty’s Government had decided that it 
is desirable that the store of guns and warlike maiériel should no 
longer be concentrated in one place, and directing that the Royal 
Commissioners for National Defence should proceed to Weedon to 
report whether that locality affords facilities for such defence by 
entrenchment as would be necessary to afford security for the 
valuable public property which it is proposed to place there; | have 
the honour to report that the royal commissioners visited Weedon 
on the 28th ult., and carefully examined the Government establish- 
ment there and the surrounding country, and came to the following 
conclusions :— 

The depdt at Weedon is not, in the opinion of the Royal Com- 
mission, favourably situated for defence ; the works would be divided 
into four detached portions in as many deep valleys; the fall of any 
one portion would give an enemy fatal command of the proposed 
depot or arsenal. = 

On the eastern and western sides it could not be defended from. 
bombardment without such a development of fortification as would 
be justified only on the score of defending a place of most vital 
importance. 

The buildings now existing at Weedon are of very second-rate 
consideration. 

The commissioners have no doubt that many more eligible places 
might be found. 

The great products of our arsenals—guns, gun-carriages, shot, &c., 
are intended almost entirely for the navy, coast defences, or for our 
colonies ; and it is conceived that an arsenal should be situated, if 
not actually on the sea, yet so near as to have easy and rapid com- 
munication with it. Weedon is eighty miles distant from the nearest 
shipping port (Woolwich). 

A new arsenal, involving as it must considerable outlay in fortifi- 
cation, as well as the maintenance of a large garrison, should, we 
think, be so situated as to form a rallying point for the defenders of 
the country, in the event of London falling into the hands of an 
enemy; and it does not appear to the commission that Weedon is 
well suited for this object. I have the honour to be, sir, 

Your obedient humble servant, 
(Signed) Harry D. Jones, Major-General. 
The Secretary of State for War. 





War-oflice, December 15th, 1859. 

Sir,—I have the honour to acquaint you, that as it appears from 
the report of the commission of which you are president that Weedon, 
though admirably adapted in many respects for the formation of a 
depot for munitions of war, is not capable of defence, except at an 
excessive cost; and as it is important that any such depét as may 
now be created should be capable of being easily and cheaply put in 
a state of defence, her Majesty’s Government is anxious that a site 


should be chosen which would fulfil these conditions, and at the same | 


time offer, by its position relatively to railways and canals, facilities 
of communication with London and her Majesty’s dockyards and 
arsenals. 

As it is necessary for the purpose of defence that not only a site 
should be selected suflicient for the buildings to be erected, but that 
an ample range of land around it should also be secured, it is 
important that the soil should not be of a character which by its 
present value for agricultural or other purposes would make its price 
too costly to justify its acquisition for the purpose for which it is to 
be applied. 

Several localities have been suggested to the Government, some of 
which appear to fulfil these several conditions, such as Runcorn on 
the Mersey, the neighbourhood of Cannock, and the confines of 
Yorkshire and Derbyshire, near to Low Moor. All these positions 
afford ready means of communication, are in the vicinity of coal and 
iron, could soon be made defensible, and two of them, the land being 
of little market value, might be purchased at a moderate rate. 

The selection of a good site is so important that I am anxious 
that these localities should be examined and reported upon by the 
commission, on whose judgment the Government repose the utmost 
confidence, and to whose opinion in a matter which may be much 
an by persons locally interested the public would be ready to 

efer. 

I have, therefore, to request that you will proceed to the places 
indicated, and after sufficient examination of the points to which I 
have alluded, not excluding also considerations of health, as derived 
from the quality of the soil, the character of the surrounding neigh- 
bourhood, and the supply of water, you will report to me which, if 
any, of the sites inspected, you consider to be well adapted for the 
purposes in view. 

Should any other sites suggest themselves to you in the course of 
your inquiry, you will be at liberty to visit, examine, and report 
upon them. I have the honour to be, sir, 

Your obedient servant, 
(Signed) 5S. Herbert. 


Major-General Sir Harry D. Jones, K.C.B., &c. &e. &e. 





Office of Royal Commission on National Defences, 
32, Abingdon-street, 8.W., May, 1860. 

Str,—During the course of the investigations entrusted to us, the 
question of the expediency of establishing a central depot has con- 
tinuously occupied our attention, and having received your instruc- 
tions to report officially the result of our investigations on this sub- 
ject, we now proceed to state,— 

Firstly. What we consider are the principal requisites for the 
purpose ; and 

Secondly. What locality, in our opinion, best fulfils the conditions 
which we conceive should guide her Majesty’s Government in the 
choice of a site, provided that such an establishment should be de- 
termined upon. 

The necessity of a second arsenal was more forcibly impressed on 
our attention when considering the exposed situation of Woolwich, 
and the conclusion at which we then arrived, as stated in our report 
under date the 7th February last, was that it would be impossible to 





render that place safe against attack, in the event of an invasion of 
the country, without such a development of resources and such an 
outlay of money as, considering all circumstances, we did not feel 
that we should be justified in recommending. 

It appears to us, therefore, that the second arsenal should, as far 
as possible, be complementary to Woolwich, and should possess 
those properties in which the latter is deticient. 

To accomplish this, the first requirement seems to be that the new 
arsenal should be situated nearly in the centre of the country, and 
as far as possible out of the reach of an enemy making a descent on 
our shores from any quarter. 

Secondly, it should be situated on the line of retreat that the na- 
tional army would probably adopt in the event of its being unable 
to resist the progress of an invader, in order that it might serve as 
a rallying point where the resources of the country, both in men 
and material, might be collected and organised. 

Thirdly, it is indispensable that it should possess ready means of 
communication, both by canal and railroad, with the Thames and 
Severn, the Mersey and Humber, and with the principal sea-ports of 
the kingdom. 

Fourthly, it should be situated as nearly as possible to some of the 
great mineral districts possessing a supply of coal and iron, and in 
the immediate proximity of a population accustomed to metal work- 
ing, who might, in an emergency, be employed either in the arsenal 
or to supply it with the requisite stores. 

Fifthly, the land on which it is situated should be attainable at a 
moderate cost, and be of such a nature that a large area may be ob- 
tained free from buildings and other obstructions. : 

Sixthly, the particular spot chosen should be capable of being de- 
fended either by temporary or permanent works, and that at as 
moderate a cost as possible. 

In accordance with instructions conveyed in your letter, dated 
25th November, 1859, we visited Weedon, with a view to ascertain- 
ing its capabilitie a site for an internal arsenal; and finding that 
place wholly unsuited in our opinion for the purpose, reported to that 
effect, under date the 8th December, 1859, to which report we now 
beg leave to refer. 

Tn conformity with your further instructions, under date 15th 
December, 1859, we subsequently visited Cannock Chase, Rugeley, 
Derby, Wolverhampton, Low Moor, Penistone, Runcorn, and Birk- 
enhead; and now beg leave to report that the only site which we 
have inspected that fultils the requisiie conditions is Cannock Chase. 

We have received numerous applications from different quarters, 
and several suggestions have been referred to us from the War- 
otlice with respect to other sites. Amongst these may be mentioned 
Rotherham, Congleton, Butterley, Lichtield, Sutton Coldtield, Lea- 
i on, Warwick, Banbury, Gloucester, Reading, and the Staver- 
tate, Wilts. 

We have not, however, considered it necessary to visit those 
places, the district in the neighbourhood of Cannock Chase being, 
in our opinion, the best that could be selected as regards its stra- 
tegical position; and that locality itself possessing all the require- 
ments for an ititernal arsenal in a very remarkable degree. 

The particular spot to which we would direct attention, as the 
best suited, in our opinion, for the purposes of the proposed arsenal, 
is the highest plateau of that open moorland district about three 
miles eastward of Cannock, containing about 3,000 acres, principally 
common land, having few enclosures, and possessing every capabi- 
lity for defence. It is divided from a district rich in coal only by a 
“fault,” on the upper side of which no minerals are found, and the 
land being gravel and sand, without any loam on the surface, is 
wholly unsuited for agricultural, and almost equally so for even 
grazing purposes, and may therefore, it is assumed, be obtained at a 
moderate cost. 

The district is healthy, well supplied with water, and possesses 
excellent stone for building purposes; limestone is also abundant in 
the locality, and excellent clay for making bricks; it is, moreover, 
near to Wolverhampton, Walsall, Birmingham, and other great 
centres of our iron manufacture, and thus able to command an 
almost unlimited supply of skilled labour in an emergency. 

Being in the middle of Staffordshire, it is very central with refe- 
rence to seaports, whilst it is at the same time well retired from the 
coasts. It is inthe centre of an extensive system of railways and 
canals, requiring only to be connected by short branches to afford 
easy communication with every part of the kingdom. A locomotive 
ales might, if desired, be carried round the enclosure. 

On the west side the site would thus be connected with the Can- 
nock Mineral Railway of the London and North-Western system, 
and by means of it with the Trent Valley Kailway, near Rugeley, 
which runs to the ports of London, Liverpool, and Holyhead. 

On the east side the line will connect the proposed works with the 
South Stafiordshire Railway, and by means of it will have another 
independent communication with the Trent Valley at Lichtield, and 
also with the Midland Railway, running to the ports of Bristol and 
Morecambe on the west coast, and Hull and Great Grimsby on the 
east coast of England, and by means of it and the Great Northern, 
with London and Edinburgh. 

On the south side it will join the Norton Branch of the South 
Staffordshire Railway, and by means of it will form a junction with 
the London and North-western Grand Junction lines, and thus form 
another route to Liverpool and London. 

By means of the South Staffordshire it will also form a junction 
with the mixed gauge lines of the Great Western Railway at Wed- 
nesbury, and thus secure another independent route to the north, 
south, and west of England. 

At Dudley it will join the Oxford, Worcester, and Wolverhampton 
Railway, which opens another route to the west and to South Wales. 

A canal may also be run round the enclosure, and joined by means 
of locks with the Birmingham Canal, which is connected, either by 
basins or branch canals, with nearly every work in the manufac- 
turing district of South Staffordshire, and is on the same level from 
Cannock Chase to Wolverhampton, Oldbury, Smethwick, and Bir- 
mingham. It also communicates with the other canals of England, 
and affords access to London, Liverpool, Gloucester, and Hull. 

The distances of Cannock Chase from the principal ports, arsenals, 
and military depéts, are as follows :— 











Miles. 


From Cannock Chase to Liverpool . . 80) 


” ais Holyhead . . 154 

‘ . Fleetwood . . 121 { On the west coast. 
* *» Gloucester. . 72] 

” ” Bristol . «oe 

" ai Plymouth . . 239 

’ Southampton . 156 ; 

i ed een. 172 708 the south coast. 


- * Dover .. . 20 

~ - yo sage . 129 

- " andon. . . 120 eee 

. v4 Hull. . . . 140702 the east coast, 
a -» Newcastle . . 200 


The foregoing remarks must be understood as applying to a great 
military depdt in which a certain amount of military stores should 
always be preserved, in order that the country may not be deprived 
of its military resources in the event even of Woolwich falling into the 
hands of an enemy, and which may also be used temporarily, to a 
certain extent, as an arsenal of construction on an emergency, or, 
at all events, as a place for the reception or fitting of such materiel 
as may be furnished by the neighbouring workshops. 

After the fullest consideration of the subject, it appears to us that 
Cannock Chase, in all respects, fullils the above requirements, and 
we have no hesitation in recommending it'as a spot in every way 
suited for the proposed establishment. 





As circumstances may occur which may render it expedient, in 
addition to this central depét, to have also an arsenal on the western 
sea-board capable of furnishing a portion of the supplies which are now 
manufactured exclusively at Woolwich, we have turned our atten- 
tion to this point; but as it has not been submitted to our considera- 
tion by any special instructions, we have not investigated it with 








ea 





the attention which we have devoted to the other branch of the 
subject. We availed ourselves of the opportunity afforded us by 
our visit to Runcorn to examine a spet near Birkenhead, the - 
vantages of which, as a site for an arsenal, had been represented to 
us; and we are of opinion that if it should be determined to esta- 
blish a second arsenal on the sea-board, it would be difficult to find 
any spot combining s0 many advantages as this. 

When Woolwich Arsenal was established, London was the great 
port of shipment for the United Kingdom, and its proximity to the 
capital, and consequent facility of communication with the adminis- 
trative departments of the Government, rendered it peculiarly well 
suited for the purposes for which it was designed. Since that time 
circumstances have materially altered, and Liverpool competes with 
London, not only as to the extent of its shipping. but also with 
regard to the cheapness of freights, while the facilities for ecom- 
municating with the capital have immensely improved by the in- 
troduction of railways and of the electric telegraph. r 

Besides the duplication of our resources of production, another 
advantage which it is assumed would be gained by the establishment 
of an arsenal on the Mersey, would be the facility of ingress and 
egress to our colonies and stations abroad, with comparatively little 
danger of interruption by an enemy's cruizers. In this respect 
Woolwich is very unfavourably situated; the difficulty that was 
experienced during the last war with France in passing vessels in 
safety down the Channel, will be much increased in future wars 
owing to the introduction of steam as a motive power ; sailing 
vessels will be unable to pass the Straits of Dover without being in 
danger of capture by the steam cruizers of the enemy which may be 
lying in wait in any of the Channel ports, and from whose rapid 
motion even the most efficient convoy will scarcely sutlice to protect 
them; so that, unless the stores at Woolwich are transported across 
country to some western port, it will be extremely dithcult to keep 
up the communication with the out-stations in time of war. 

These dangers would, in a great degree, be avoided at Liverpool. 
It is so situated that it could hardly be blockaded, and as vessels, 
once at sea, can either shape their course round the north of Ireland 
or run down St. George’s Channel, the danger of capture would be 
considerably diminished. 

She advantages of having an arsenal on ihe western coast, in 
addition to Woolwich, are too obyious to require being insisied upon ; 
while, on the other hand, there is every reason to believe, looking at 
the vast amount of skilled labour available, and the manufacturing 
resources in the neighbourhood of Birkenhead, that it would equal 
Woolwich in cheapness of production, 

Copies of the instructions which we have had the honour to receive 
from you on the subject of this report, as also a copy of our leiter 
respecting Weedon, are hereto annexed, 





We have the honour to be, sir, 
our obedient wumble servants, 






skuy LD. Jonas, Major-General, 
D. A. CamMenon, Maj 1-General. 
Gio. Fuusior, Rear- admiral, 


F. Anborr, Major-General. 
A. (oor Key, Captain RN, 
J. li. Lewroy, Colonel RA, 
Jas. Fem@usson, 
Wa. F. DruemMonp Jervois, ) 
Major, R.E., and Assist. J.G.E., 4 
The Right Hon. Sidney Herbert, M.V., 
Secretary of State for War. 
























TRAFFIC RETURNS. 
Week This Same Ij 
ending Week. Isou Isuv, iso 
Selfast and Ballymena o- oe Sane 16 1,300 1,122 65 69 
Birkenhead, Lancashire, & Cheshire» 44 “ 
Bristol and Exeter ed 
Caledonian a ss ee ee oe Oe 
Cornwall ~— ae fe . » 1 
Cork and Bandon . _ : » so 
Cork, Blackrock, and Passage 6s » i 
a. ee ee ae ee » jl 
Dublin and Belfast Junction ..  .. 4 
Dundee, Perth, and Aber. Junction ,, 17 
Dundalk and Enniskillen., .. 0 6. 09 17 
Dublin and Drogheda ia a Oe 
Dublin & Wicklow & Dub. & Kingtn, », 16 
East Anglian eo 6s es 2s » Jv 
Eastern Counties and East Union.. » Li 
tdinburgh & Glasgow & 8, Dunier, 10 
Edinburgh, Perth, and Dunde aa » 10 
Glasgow and South-Western ., . 16 
Great North of Scotland... ..) .. » 9 
Northern eo ee ee » WW 
ut Southern and Western .. 16 
Great Western neh hee cee: 
wewsbury and Birmingham ..  » 17 
Shrewsbury and Chester (-- 
Lancaster and Carlisle .. .. .. oo» ” 
Lancashire and Yorkshire ee » 17 
Lianelly Railway and Dockyard .. 9» 1 
London and Blackwall eee 
London, Brighton, and South Coast » 1 
London and North-Western .. .. 0» 17 
London and South-Western ..  .. » I 
London, Tilbury and Southend .. 10 
Manchester, Sheffield, and Lincoln, » 17 
Manchester, 8S. June., & Altringham =» i7 
Maryport and Carlisie yo ae 
NE 36 5s wes es ae Oe 
Midland Great Western . ee 
Newcastle and Carlisle .. .. .. » 1 
eae eee 
Borth-astern 3... .. oo ss of 9 36 
Newport, Abergavenny & Hereford ,, +7 
North Staffordshire Rail. and Canal ,, 10 
Oxford, Worcester, and Wolver. .. vo ia 
St. Helen’s C. and Railway .. .. 9 17 
Shrewsbury and liereford ..) .. 99 2G 
Scottish Central... .. .. .. ». oo WW 
Scot. North-Eastern (lateAberdecn) » 
South Devon se os eo oe 
South Eastern .. .. «2 of oe oo 16 
South York and River Dun... .. 95 17 
South Wales.. .. «2 so oc of » 9 
Taff Vale oo se 92 os oe of ef & 
SOE ss 60 0s se ce 06 90 » 7 
Vale of Neath os 26 6 os » wa 
Waterford and Kilkenny.. .. .«. » & 
Waterford and Limerick .. .. .. o» 16 
West Hartlepool H, and Railway... ,, 15 
Whitehaven and Furness... ..  .. , 
Whitehaven Junction oe +8 oe » 10 


COLONIAL AND FOREIGN. 





Buffalo and Lake Huron .. -. June 1 
Dutch Rhenish .. .. .. ive » 
Eastern of France (late P. and8.).. ,, 2 
Grand Trunk of Canada .. ee ed 
Great Luxembourg ~~ * @ = 2 2 
Great Western of Canada... .. .. 1 6515 845 346 
Northern of France .. .- ss we °° 2 41,355 GO2 GW 
Orleans, Bordeaux and Branches .. “ 2 6U,4iL 922 922 
Paris, Lyons and Mediterranean .. ,, 2 77,000 103,421 874 848 
Sambre and Meuse . . a <a ilu 63 63 
Western and North-Western .. ..  ,, 2 64,032 7450721 
West Flanders . « ow ¢ » = 76 75 





PHospHorEescentT CLoup.—Several times Professor Faraday has 
observed that a flash of lightning, when seen as a linear discharge, 
left the luminous trace of its form on the cloud, enduring for « 
sensible time after the lightning was gone; the true explanation of 
which Mr. Faraday considers to be the phosphorescence of the cloud. 
—s'rom Timbs’s Curiosities of Science, Second Series, just published. 








June 22, 1860. 
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IMPROVED MACHINERY FOR MOULDING HOLLOW BRICKS AND TUBULAR ARTICLES. 
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Tue object of this invention, as communicated to Mr. John Howard, 
merchant, of Fenchurch-street, London, by M. Becherer and C. 
Kesseler, of Greisswald, Prussia, is to mould hollow bricks and other 
hollow articles with a closed end by pressing them through a die by 
means of a moving plunger. Hitherto this has been found imprac- 
ticable by reason of a vacuum or partial vacuum being formed within 
the moulded tube as it left the die, whereby the hollow article, before 
it could be cut off, would collapse under the pressure of the atmo- 
sphere. ‘lo remedy this it is proposed to admit air to the interior of 
the moulded article, or to the inner face of the closed end thereof, 
just prior to its starting from the die, and thereby to maintain an 
Sonat atmospheric pressure on the inner and outer surfaces of the 
moulded article during its formation. 

In the accompanying engravings the manner of carrying out the 
object of this invention is clearly exhibited Fig. 1 shows in front 
elevation a machine for moulding hollow bricks, or cylindrical or 
other shaped hollow articles, such as retorts, crucibles, pots, and jars, 
with a closed end; Fig. 2 is a longitudinal vertical section, showing 
only the hinder end of the moulding-box and the plunger rod broken 
away to save space. 4a, a, is the moulding-box, made of cast-iron, 
fitted with a hinged door a*, for filling in the plastic material which 
is to be moulded by the pressure of a plunger operated in any suitable 
and well-known manner, Fixed to the discharging end of the 
moulding box a is a die &, the opening in which takes the form of 
the end of the brick or other article desired to be moulded, and forms 
the outlet for the plastic material from the moulding-box. In front 
of the die 6, and working in grooves formed therein is a sliding door 
¢, pierced in the centre with a small hole for the purpose te be pre- 
sently explained ‘This door is connec:ed by means of a forked link 
frame d toa hand rock lever e, supported on a standard attached to 
the moulding-box. From the fulcrum end of this rock lever e a rod 


J is pendent, which passes through an open tube g that is tixed to | 


and projects down into the moulding-box. The inner end of this 
tube is tapped to fit into a screwed hole in a hollow core 4, which is 
set centrally with respect to the opening in the died. This core is 
secured in position by means of screw bolts which pass through lugs 
projecting laterally trom the core and enter the die J, as shown in the 
horizontal section, Fig. 3. The hollow core is shaped at its forward 
end to correspond to the figure in cross section of the cavity required 
in the article to be moulded. ‘Thus the core shown in the engraving 
being intended for moulding hollow bricks of the form shown in 
longitudinal and cross sections at Figs. 4 and 5, is made of a corre- 


sponding form as shown at Fig. 6, which is an enlarged front view | 


of the core detached from the machine. In the centre of this hollow 
core is mounted a short spindle ¢, which carries at its outer end a 
pierced disc & (see the large detached views, Fig. 7). This disc 
covers a kind of grating forming the forward end of the core, and it 
is held up to the core end by adjusting nuts on the spindlei. The 
rear end of the spindle rests in a cap screwed into the rear end of the 
hollow core, which it closes. The holes in the disc & are made to 
correspond with the openizgs in the grating for the purpose of al- 
lowing the air which has free access (down the open tube g) to the 
hollow core, to pass into the moulded article as it is driven out of the 
died, Keyed to the spindle i is a crank arm / (see the enlarged 
sectional view of the core, Fig. 8) which is jointed to the pendent rod 
f before mentioned, sothat when the hand lever e connected with 
the sliding door c is raised, it will, while lifting the door free of the 
opening in the die, impart a slight axial motion to the spindle ¢, and 
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| ment that a passage is cleared for the discharge of the plastic mate- 
rial in a moulded form from the mould-box. 
In order to mould hollow articles, say a brick, according to this 


the position shown at Figs. 1 and 2, pressure is applied to the clay 
by the plunger m, until the clay is seen to ooze through the small 
hole in the door. This is an indication that the space between the 
door ¢ and the core A is fully charged with clay, and that conse- 
quently the closed end of the brick is moulded. The propelling 
power is now thrown off the plunger, and the sliding door is raise 
clear of the die 6; the plunger is again set in action, and the clay or 
other plastic material is discharged from the die in the form of a 
square tube. When the required length has been made to constitute a 
brick it is cut off with a wire in the usual way, and the severed por- 
tion is received on to an endless belt 2, or other well-known suitable 
contrivance. The sliding door is then let down into its place, and 
the same series of operations repeated. It will now be understood 
that, as there is free access of air to the interior of the moulded tube 
| during its formation, there will be no tendency of the moulded ar- 
| ticle, while issuing from the die. to collapse by reason of the pressure 
of the atmosphere on the exterior thereof. 

In applying the invention to the manufacture of crucibles, it is 


invention, the moulding-box is charged with clay or other plastic | 
material suitably prepared, and the sliding door being let down into | 








turn the pierced disc so as to bring the openings therein in line with | _ 
the openings in the core face. A way is thus opened for the passage | ing without any smell. 
of air to the interior of the article being moulded, at the same mo- | 


| 





Nrrric Actp will entirely dissolve bone and flesh, both disappear- 
Professor Horsford of the United States 
considers that it would take rather more nitric acid than the weight 
of the whole flesh and bone to dissolve a human body.—From 
Timbs’s Curiosities of Science, Second Szries, just published. 


Kew Garpens.—The tender of Messrs. Cubitt and Co., for the 
erection of the great conservatory and winter-garden in the pleasure- 
grounds and arboretum adjoining the Botanic Gardens, at Kew, has 
been accepted by the First Commissioner of her Majesty’s Office of 
Works, and the structure commenced. It will be a trifle short of 
700 ft. in length, covering somewhat about the same space as the 
Great Eastern steamship, and will probably be the grandest purely 
horticultural building in the world. It will occupy an extensive 
area on the right-hand side of the grand lawn avenue, leading from 
the palm-house to the pagoda. 


PAssENGER Snips.—An official return, just issued, of the number 
of passenger ships that cleared from ports in the United Kingdom, 
under the Passengers’ Acts of 1852 and 1855, shows that in the years 
from 1853 to 1859, inclusive, 2,439 British ships, of an aggregate of 
2,162,039 tonnage, and 2,032 foreign ships, of 2,486,646 tonnage, left 
the United Kingdom—the British ships carrying 567,651 passengers, 
and the foreign 721,467 passengers. Of these, 814,483 went to the 
United States, 120,760 to the British North American possessions, 


| 313,187 to New South Wales and Australia, 26,026 to New Zealand, 


| and 14,662 to other parts. 


preferred to employ the arrangement’ shown at Fig. 9, for adinitting | 
from Bombay allude to the growing want of regular and efficient 
| steam communication between that port and the Persian and Arabian 


air to the interior of the moulded article, it being found in practice 
| that, when articles of larger sectional area than bricks are moulded, 
| the tendency is for the a to turn with the disc covering the end 
| of the core, and thereby to clog up the apertures thereof. ‘To remedy 
this, instead of giving the ventilating disc an axial motion, it is 
caused to recede to open the passage for the air to the interior of the 
article being moulded. The spindle i, Fig. 9, is mounted so as to 
slide in guides in the core h, and to its forward end the disc & is 
secured. The face of the disc is furnished with a coating of india- 
rubber or other packing to allow it to bed against the inner surface 
of the core, within which it is placed. 
in a wedge /*, which bears against the rear end of the spindle i, for 
| the purpose of pressing the disc up to its seat, and closing the fore 
| end of the core. ‘lo admit air to the tube during its formation, and 
after the moulding of the closed end is completed (which in this 


| thrust down out of contact with the spindle i, and a coiled spring 





The pendent rod / terminates | 


Stream Communication 1n THE East.—Recent communications 


coasts. Bombay being, it is observed, the natural emporium to 
which the merchants of Bagdad, Muscat, and the Persian coast look 
for a supply of their European wants, and in spite of the diiticulties 
of the navigation, from the absence of regular winds, they come down 
annually in large numbers, in great unwieldy craft, bringing with 
them the produce of their countries for exchange against the piece 
goods of Manchester and English iron, and large quantities of 
treasure as well. In the last season, it is mentioned that the Persian 
native vessels brought down to Bombay goods valued at £800,000, 


| of which £350,000 was specie; and in exchange took back Indian 


and British produce to the value of £773,900 sterling. The 


| prospectus has been issued of the Labuan Coal Company, with a 


Q | : > is | capital of £100,000 in £10 shares. 
instance is to constitute the bottom of the crucible), the wedge is | 


which surrounds and is connected to the spindle and to a fixed point | 


in the core draws back the disc and opens a passage for the air. The 
operation of moulding the crucibles, and also of other like articles, 
will be precisely similar to the moulding of bricks above described. 
Cylindrical articles moulded by this improved machinery may, if 


desired, be tinished while in a green or soft state on the potter's wheel, | 


and the flanges or annular grooves may be readily formed thereon. 


| Tne ATLANtic CaBie.—Intelligence has reached Boston that 

some fifty miles of the Atlantic cable had been lifted up to a point 
extending seaward fifty miles from the shores of Trinity Bay. 
Fractures were found in the cable just where they had been indicated 
by the instruments on shore, 


The directors have obtained from 
the British Government an exclusive grant to work the entire coal 
on the island, which has long been ascertained to be virtually in- 
exhaustible. The consideration to the parties previously interested 
is to consist of 2,500 paid-up shares, The present price of coal equal 
to the Labuan quality at Singapore, Hong Kong, &c., is 603. to 60s. 
per ton, and reliable data seem to show that it could be delivered at 
Singapore by the Labuan Company ata cost, including freight and 
all charges, of 24s. The company are bound to furnish the Govera- 
ment with supplies at a certain fixed price, but in other respects 


| they have an open market, and the Peninsular and Oriental Com- 


pany have already used 20,000 tons for their steamers. Chinese 


| miners are considered to be obtainable in abundance, and it is 


| 


| ow ne will yield 
| woul 


| estimated that 100,000 tons per annum can readily be raised and 


dis of. The pit already s' with a moderate additional 
606,144 tous, a another pit is available which 
furnish 1,293,600 tons. 
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TO CORRESPONDENTS. 

*,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after ishing their enquiries, we will forward such letters as we may 
receive inanswer. Such answers, published to catch the eye of aa anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
— will agree with us, should be excluded as much as possible from this 

umn, 

G. F. G.—A declaration made before the Lord Mayor would x:t be of the 
slightest avail for the protection of your inventions. 

J. Downte.— We have made inquiries respecting the subject of your letter, and 
think it better for all parties that such a controversy as your remarks must of 
necessity lead to not be entered upon, If you insist upon its insertion, 
however, the letter shall appear. We recommend that it should not, 

A Svusscriser.—The following remarks on the horse-power of engines and 
boilers, taken from Mr. D. K. Clark's article in the new volume of the 
“ Encyclopedia Britannica,” will probably satisfy you, and be of service to 
others: —Horss-Power oF ENGINES.—Horse-power is the term employed 
to express the capacity, magnitude, or power of an engine. It sprung 
Srom the actual measure of horse power originally adopted by Mr. 
Watt—namely, the performance of work at the rate of 33,000 foot- 
pounds or units of work per hour; or the raising of 33,000 pounds, 
1 ft. high, per hour. From the desire to give over-measure, just as 
the hundredweight rose from the original 100 lb. weight to 112 b., as 
well as from the scanty means of exactly gauging the real power of engines, 
the horse-power rose to two, three, four, or sive times that of actual horse- 
power; and thus, commercially, real, or actual horse-power, was ali 
disregarded, and was replaced by what is called * nominal horse-power,’ the 
estimotion of which is based simply upon the dimensions of the cylinder. 
‘ Nominal horse-power,’ is not, then, in any sense, horse-power, but is a 
commercial unit of capacity, or power of performance, to fix the magnitude 
of the engine, and the price which is to be paid for it, But even nominal 
power is not estimated by any uniform standard; individual manufacturers 


and others adopt different measures, and a uniform and universally recog 


reference to ‘‘ Elemen' Treatise of Weale's, on Ships’ Anchors,” 1856, an 
anchor, designated Hawkins’s Patent Anchor, is described, “ which was not 
extensively patronised, and has altogether fallen into disuse.” It is identical 
in principle with the above-named, the head or sector (called “ le” in 
Hawkins’s) being convex towards the shank, and not so solid ; it also has no 
stock. These are the only slight changes of form in parts, where it differs 
from Martin’s. 

I can also add that two of them hove been in use nearly twenty years for 
dredging, and can testify to their holding properties, having in fact a double 


The light semicircular stock of Martin's is quite superfluous, as the 
“toggle” turns the arms and palms as soon as the strain comes on it, and 
can only be in the way catting or fishing. 

It is strange to see so much time and money spent to patent an old inven- 
tion, which any ordinary search would have prevented. R. R. T. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
-a-crown ; each line wds, sixpence. The line averages nine words ; 
blocks are charged the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 


Tue ENGINEER com be had, by order, from any newsagent in town or country, 
and at the varus railway stations ; or it can, if preferred, be supplied 
direct from the yjice on the following terms :— 


Half-yearly (including double number), 158. Od. 
Yearly (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 


Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD Luxton; all other letters and 
communications to be addressed to the Editor of Tux En@inesr, 163, Strand, 
W.C., London, 





measure of power is a desideratum. Different rules are applied to condensing 
and to non-condensing engines, the effect of which is to give a larger allowance 
of capacity to the former than to the latter. For condensing engines the 
Sollowing are a few of the rules in use : —Boulton and Watt's Rule : Assume 
the speed of the piston to be 128 ft. per minute, multiplied by the cube root of 
the length of stroke in feet; and the mean effective pressure to be 7 lb. per 
square inch, Thea, nominal horse-power 


= V/ stroke in feet X diameter? in inches. 

ee ° cus ete 
This rule is much in use in the south of Eagland, and to some extent in Man- 
chester, Manchester Rule: The common rule is to allow 23 square inches of 
piston per nominal horse-power, or, nominal horse-power 
= area of piston in inches, 


Occasionally 30 is used for the divisor. Leeds Rule.: This rule is taken in 
terms of circular inches of piston, or the simple square of the diameter, 
ll g 30 per inal horse-power; thus, nominal horse-power 
= diameter 2 in inches. 
s . 
This is, practically, almost identicat with the Manchester rule, as 39 circular 
inches are equal to 24 square inches. For non-condensing engines, the usual 
rules are as follow:—Manchester Rule: Ten square inches of piston are 
per nominal horse-power; or, nominal horse-power 
= area of piston in inches. 
lv 
Leeds Rule: Sixteen circular inches are allowed; thus, nominal horse- 
power = diameters in inches. Glasgow Rule: Square the diameter of 








16 

piston in inches, and ge off the unit figure. The result is the nominal 
¢ This is the same in sorm as the Manchester rule, as it ve essen- 
tially a process of division by 10. The Leeds rule is more liberal than the 
Other, as 16 circular inches are equal to about 13 square inches, For com- 
pound engines, having both non densing and densing cylinders, it ws 
the custom in Leeds to throw in the small or non-condensing cylinder, taking 
no account of it, and to rule from the condensing cylinder only. The elements 
of a sound and comprehensive rule for the power of steam-engines must com- 
prise the mean speed of the piston, its area, and the mean effective pressure. 
The mean speed is based on the stroke and the number of revolutions in a 
given time; and as a given number of revolutions is usually required, 
the formula should contain these two data individually. The effective 
pressure, also, is the result of the positive and negative pressures, 
in the boiler on the one part, and the exhaust-pressure on the other 
part, with the additional element of expansive working. Actual horse- 
power, reckoned according to the principle with which Mr. Watt originally 
started, of dealing with actual quantities, should titute the basis of a re- 
vised code of rules for nominal power. There are two forms in which tt may 
be reckoned ; as the indicator horse-power, ov the power communicated to the 
Piston, undiminished by friction, red by indicator, or as the power 
delivered at the main or crank-shaft, measured by the brake, which is less than 
the indicator-power by as much as the friction of the mechanism of the engine 
employed in transmitting the power from the piston. For commercial pur- 

, the friction of the engine should be a consideration. The indicator 
horse-power of a cylinder, reckoned in terms of the effective mean pressure in 
pounds per square inch on the piston, the diameter in inches, the stroke in feet, 
and the revolutions per minute, is computed thus: — 


Ind. H, P, = Pressure X diam. * X *7854 X stroke X 2 X No. of turns. 


33,000 
_— pressure X diam. ied X stroke X No. of turns. 











a 21,000 
__ pressure X area X stroke X 2 X No. of turns, 
“a i 33,000 

Horsk-PowEr or Borters —The nominal horse-power of boilers is reckoned 
variously—from the lineal and from the superficial dimensions, The old 
waggon boiler was reckoned at the rate of 1 /t. in length per nominal horse- 
power, For ordinary cylindrical boilers, without internal flues, 54 to 6— 
usually 6—square feet of horizontal area is allowed per nominal horse-power, 
the area being taken as the product of the diameter by the length in feet. For 
boilers having one or two internal fire-tubes, or ‘ Cornish boilers,’ the 
diameter of the flue-tube is added to that of the shell to find the proper multi- 

ier. Galloway allows only 54 to 4 square Jeet of horizontal area in his 

ilers, as they have upright water-tubes in the flues available as heating sur- 
Jace. Again, reckoning by superficies, 15 square Jeet of heating surface, and 
1 square foot of fire grate, are commonly allowed per nominal horse-power ; 
the heating surface comprising the actual area of the shell exposed to heat, but 
only the upper half ef the internal flues. For multitwhular boilers, of the 
locomotive type, 16 to 20 square Jeet of the total heating or exposed surface, 
and }, %, or } square foot of fire-grate, are allowed per nominal horse-power 
—that is, more heating surface, because it is not considered so effective, and 
less grate used because the draft is stronger than in Cornish boilers.” 





BATTERY TROUGHS. 
(To the Editor of The Bngineer.) 
Sir,—Can you inform me of the most suitable cement or composition for 
coating the interior of a wood battery trough, the liquids being salt and 
water, and a solution of sulphate of copper. H. L. 
June lth, 1860. — 
SPINNING FRAMES. 
(To the Editor of The Engineer.) 
Sir,—Can you, or any of your correspondents, inform me where can be 
seen working a spinning frame with inverted flyers, patented by Messrs. 
Watson and Hall, described and illustrated in Tuk EnGinrer, of April 24th, 
1857, vol. iii, page 326. By inserting this in your next publication, you 
vould greatly oblige. A CONSTANT SUBSCRIBER, 
Vidham, June 19th, 1860. 


DOUGH-KNEADING MACHINERY. 
(To the Editor of The Engineer.) 


S1r,—I observe in the Jast number of your very excellent periodical an in- 
pw! from your correspondent “‘ W. O.,” as to where machinery for working 





ough for ers is to be seen. Permit me to inform your correspondent 
through the medium of your next issue, that I have obtained her ajesty’s 
letters patent for a self-supplying, mixing, and kneading machine, which 


b 
the mixing and kneading of the dough is wholl rformed b adkinn : 
the handling of it, therefore, is reduced to a A ; the : ipul ion of 
the dough is so regular and complete, that the bread is consequently more 
serviceable and substantial than any that can possibly be produced by manual 
; it is far more nutritious, and is, moreover, perfectly pure and whole- 
some, being entirely free from “‘ iration,” which unavoidably forms so 








— = leasant = element in all rey, 
@ to show your correspondent “ W. 0.,” th tl 
man, the above path . “en . fonene. 
The Bakery, 39, Hockley, Nottingham, June 20th, 1860. 
ANCHORS. 

ii (To the Bditor of The Engineer.) 

—In your number of the 27th April, a description is given of Martin's 
Anchor, for which a patent has been granted, dated 27th August, 1859. On 
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THE DEFENCE OF WOOLWICH AND LONDON, 


THE Government propose, it is said, to adopt a marvellous 
course of proceeding in reference to the national defences. 
In the article which we quoted last week from the Times 
an accurate outline was given of the recommendations con- 
tained in the report of the late Royal Commission appointed 
to consider the defences of the kingdom, one of the most 
notable of which was a proposal for protecting our great, 
and only, military manufacturing arsenal at Woolwich. 
This portion of the commissioners’ recommendations is, 
strange to say, to be abandoned. If we add to this fact 
the further one that the defence of the capital was not sub- 
mitted to the consideration of the commissioners, and 
therefore was not, of course, made the subject of any sug- 
gestions of theirs, we shall have before us, we think, ample 
cause for astonishment as well as apprehension. Neither 
London nor Woolwich is to be furnished with any local 
defences whatever, beyond those living walls which the 
breasts of their citizens may supply in the hour of peril. 

There are those, we are well aware, who contend—as we 
last week saw Colonel Kennedy contending—that floating 
fortresses are alone essential to our defence; and if the 
royal commissioners had favoured this view of the case, 
urging the fortification of Woolwich merely in a spirit of 
compromise, we should not have been surprised at the reso- 
lution which the Government are said to have made. But 
the whole tenor of the commissioners’ report is utterly 
opposed to this view. They assert at the outset that since 
the application of steam to the propulsion of vessels has 
taken place, we cannot rely upon being able to prevent the 
landing of a hostile force in the‘country. With the power 
of concentration which steam affords, a force might be 
assembled before daylight upon any point selected for the 
attempt, and thrown on shore in two or three hours. Cir- 
cumstances may no doubt arise, they say, to prevent the 
success of such an attempt, but it woald be unwise in the 
extreme to rely upon such a contingency ; to do so would 
only tend to invite invasion, and to give rise to those re- 
curring alarms which periodically, and not without grounds, 
take possession of the public mind. It is upon the very 
assumption, then, that an invading army cannot with cer- 
tainty be prevented from landing on some point or other 
of the 300 miles of practicable coast which lie between the 
Humber and the Land’s End, that the whole report is 
founded. This being assumed, the commissioners argue 
that, should a system of defence by fortification not be 
adopted, an enemy, having landed a larger number of 
troops than we could bring at once against him, would be 
enabled to hold our army in check, while he despatched a 
considerable body of men to attack our dockyards. The 
destruction of these would enable him to contract our 
naval resources most seriously, and would at the same time 
help to secure his base of operations and his power of ob- 
taining reinforcements, besides doing much to ensure his 
ultimate triumph over an essentially maritime state. Hence 
they recommend the protection, by fortifications, of those 
vital points at which an enemy would strike, and of certain 
harbours which would be too useful to him—our dockyard 
forts coming in the former category, and Portland, Dover, 
and Cork in the latter. 

It was not possible for the commissioners, taking this 
view of the case, to lose sight of the defencelessness of 
the metropolis. There can be no doubt, they very 
properly say, that the main object of an enem 
invading the country would be to push for the capital, 
in the hope that, if he succeeded in obtaining com- 
mand of it, such a disaster would result in our 
buying him off upon any terms he might think it 
expedient to exact. The defence of London was not, 
however, among the subjects submitted for the considera- 
tion of the commissioners, and they, therefore, content 
themselves with showing that if the metropolis were (as 
they hold it ought to we Faraone with means of defence, 
the dockyards and harbours would still require to be 
strengthened as they recommend. But with Woolwich the 
case was different. By the express instructions of the 
Secretary of State, they were directed to consider what 
steps should be taken for defending the approaches to 
Woolwich, and what defensive works, if any, it may be 
papers to construct with a view to its protection against 
an attack by land; this being considered, at the same time, 
as forming an important element in the means of defence 
for the metropolis, And the commissioners have not 


slighted this portion of their task. They express a high 











sense of the importance of Woolwich, in terms which fall 
nothing short of those which we employed a few weeks 
since in discussing this subject. They point out the fact 
that this town is not only the manufactory, but the depét 
also, of nearly every description of matériel of war for the 
land and sea services. “The dockyard at this port ranks 
high among the naval establishments as a building and 
steam-yard, and has partaken fully of the large expenditure 
devoted to the improvement of those eatablishments of late 
years. The arsenal has been doubled in extent since the 
commencement of the Crimean war, and nearly a million 
sterling has, we believe, been devoted to the erection of 
new works, and the introduction of new machinery, within 
that period. The powers of production of the several 
departments have n remarkably increased by these 
measures, and, at the same time, the progress of improve- 
ment in artillery has called for a degree of uniformity in 
the articles manufactured, which is more dependent upon 
special machinery than was the case before. We may add, 
that the introduction of rifled cannon, with all their 
attendant requirements, has, within the present year, given 
fresh development to establishments which were alre y of 
great extent in comparison with foreign arsenals, and of 
more than proportionate importance, being the only ones of 
the kind existing in Great Britain, and the sole national 
reliance for many supplies.” 

The defence of Woolwich from a river attack is not, of 
course, to be provided for by works situated near to 
Woolwich itself A gunboat attack, by wey of the Thames. 
could be resisted as efficiently below Gravesend as above it , 
In order to prevent an enemy from obtaining unopposed 
possession of the river, the commissioners are of opinion 
that movable floating-batteries should be stationed at 
Sheerness; these vessels, navigating among dargerous 
shoals, with which our officers would be thoroughly 
acquainted, would, they consider, effectually protect the 
entrance of the Thames against any attempt on the part of 
a small squadron of the enemy; and would oppose a 
formidable check to the advance of even a superior force, 
by retarding them in the operation of buoying the channels, 
and attacking them when among the shoals, which are so 
numerous in that locality. But the defence of the river 
should not, they think, be entrusted to floating batteries 
alone. That part of the river which is situated between 
Coalhouse Point (24 miles below Tilbury) and the opposite 
bank, where it is about 1,000 yards broad, is that 
which they consider best adap for preventing, by 
means of permanent works, the further advance of a 
hostile fleet, and it has the advantage of being in imme- 
diate connection with the lines which they propose for the 
land defence of Chatham on its western side. They also 
recommend that the Shornemead battery—which is admi- 
rably situated, abutting as it does upon an arm of the river 
more than four miles long—should be enlarged, At Coal- 
house Point, on the left bank, a powerful battery should be 

laced in addition to, or in extension of, the existing one ; 
Sclagher the principal part of its fire to bear down the 
river and across the Channel. In addition to these, a work 
should be constructed, the commissioners think, on the 
right bank, opposite Coalhouse Point, and a floating bar- 
rier should be moored in time of war across the river, under 
the protection of these batteries, leaving a passage for our 
own vessels, for closing which every possible precaution 
should be taken when an attack is expected. In the event 
of the enemy’s ships succeeding in forcing this first line 
of defence, in effecting which he would probably receive 
considerable damage, he would then come under the fire of 
the batteries of Tilbury Fort and Gravesend; and the 
commissioners consider this second line so important that 
they recommend the putting of these works into the most 
thoroughly efficient state in every respect. Their guns 
would cross their fire at a distance of 2,000 yards with those 
at Coalhouse Point and Shornemead, and a similar obstruc- 
tion or floating barrier to that before recommended should 
be prepared, to be moored between Gravesend and beeen 
Fort. ‘The only addition to these Thames defences whic 
we would propose, are those of a strong work armed with 
long-range shell guns, near Mucking Creek, facing down 
Sea Reach ; and asecond at or near the Thames Haven 
Railway station, of a similar character. There was ample 
evidence taken by the commission to show that fast 
steamers have but little to fear from river-side forts, which 
they can run rapidly past; and for this reason we would 
urge the multiplication, on a river so supremely important 
as the Thames, of forts so placed thut they may keep 
up a raking fire upon an approaching enemy from the 
moment he comes within range. The Thames is admirably 
adapted for this purpose, and it would be foolish indeed to 
lose sight of its great advantages in this respect. Still, as 
“enough is as good as a feast ”—and it certainly is where 
shot and shell constitute the meal—we doubt if it would be 
at all necessary (supposing the forts already mentioned have 
nothing to fear from land attacks) to carry this system of 
river-side works above Gravesend. 

To protect Woolwich Dockyard and Arsenal by a com- 
plete chain of works, on both sidesof the river, would cost, the 
commissioners estimate, not less than from three-and-a-half 
to four millions sterling; to simply guard them against 
capture would require works costing not less than two 
millions. ‘They are not prepared to recommend even the 
minimum outlay. They are, nevertheless, of opinion that 
it would be very unadvisable to leave them so wholly 
undefended as they are at present. They therefore recom- 
mend the erection of a large fortification at Shooter’s-hill, 
which would only cost, including the purchase of land, 
£700,000, and would afford bomb-proof barrack accommo- 
dation for about 1,500 men. We cannot see the wisdom of 
refusing to carry out this limited recommendation, the 
adoption of which would lend direct protection to London, 
as wellas Woolwich. We doubt, indeed, if the metropolitan 
members of our Parliament will not demand, when the 
question comes under discussion, that, if nearly three 
millions are to be spent upon Portsmouth, even more upon 
Plymouth, and immense sums upon various other places, 
something shall be done for the security of our only arsenal 
and our priceless capital. It is quite true (as will be seen 
by correspondence published on another page) that 





402 


the great stake which we have at Woolwich is likely to be 
reduced by the erection of an inland arsenal at Cannock 
Chase, and probably of a second river-side one at Birken- 
head. But, while this will prevent our utterruin from neces- 
sarily following the loss of Woolwich, it will not greatly 
diminish the necessity that unquestionably exists for placing 
a permanent work of strength between an invading army 
and our metropolitan arsenal. If we are wrong in asking 
for such a work, then the Royal Commission are wrong in 
every recommendation which they have made. 








RAILWAY BRAKES. 


IN our last we incidentally alluded to the high proportion 
of reported accidents in 1858—92 per cent. of the whole 
number—which were attributable to removable causes. Of 
this proportion, constituting above nine-tenths of the whole 
number, more than one-third are ascribed by Captain 
Galton to neglect or defective construction of road and 
rolling stock, insufficient means for securing safety, and 
insufficient establishment. The want of sufficient brake- 
power, no doubt, directly or indirectly leads to very many 
accidents which had been avoidable had there been more 
oe ap brakes in operation. The insufficiency of the 

rake-power was the cause of 19 accidents that happened 
in 1858. ‘Those accidents, which, says Captain Galton, 
occasioned the death of 19 passengers and injured 144 
assengers, would, in almost all cases, have been avoided 
ad the engine-drivers possessed the means of stopping the 
trains in a distance of 200 or 300 yards after receiving 
notice of the danger in front of them. Of these accidents, 
a few of the more prominent may be instanced. The 
accident by which an express train on the London and 
North-Western Railway, near Nuneaton, was thrown off 
the line by a cow would not have occurred had the engine- 
driver possessed adequate means of stopping his train. The 
collision on the Edinburgh and Glasgow Railway at Riddrig, 
between an excursion train and some empty wagons was 
due to the absence of sufficient brake-power in the train. 
Similarly the accident which occurred on the London and 
North-Western Railway, at Blisworth, from a mail train 
coming into collision with q goods train from the North- 
ampton-branch, could have been averted had the engine- 
driver possessed the means of stopping his train in 
400 yards. Also the collision which occurred on the Bir- 
kenhead Railway, between an express passenger train and 
a goods train at Mollington, would have been prevented 
had the express train been provided with brake-power 
sufficient to enable it to be stopped in 400 yards, at the 
speed at which it was travelling. These are examples of 
accidents that arose from collision or obstruction on the 
line. Many others arise from excessive speed as the 
direct occasion—in entering stations, for instance. But, as 
we have already suggested, by far the greater number of 
accidents, though not directly referable to excessive speed 
and the want of brake-power otherwise sufficient under 
ordinary circumstances, might, nevertheless, have been 
avoided or mitigated in their consequences, by the inter- 
vention of more prompt and available means of stopping 
the trains. Such are accidents arising from engines or 
carriages leaving the rails, fractures of axles, tyres, or 
machinery of trains, and collisions of every description. 
It will be shown by the following summary of the num- 
ber and causes of accidents reported on to the Board of 
Trade for the five years, 1854—58, that collisions furnish by 
far the largest number of accidents, and, unfortunately, 
also the greatest number of sufferers :— 








Number of Sufferers by 
accidents accidents ex- 
1854—1858. clusive of servants 
Leaving the rails “— 175 
Fractures ... 12 39 
Explosions... ... 17 7 
At facing points  : error 105 
At level crossings ae | Marre ll 
SE ae a ee 1,641 
Entering stations at high speeds ... 13 42 
Trains on fire ae ae ee —_— 
Persons in trains at 15 ” 
. * D = aevvevece ‘ 
a standing works 

Miscellaneous ie eee ee 41 
408 2,068 


Showing that of all the varieties of accidents, collisions have 


contributed one-half of the whole number, and have in- | ing in ships, Mr. Scott 


curred four-fifths of the number of sufferers; and that, 
whereas all other descriptions of accident average only two 
sufferers for each accident, collisions incur an average of 
eight sufferers for each collision. There is no room for 
doubt, then, thatthe due supply of brake-power in trains is of 
the very greatest importance in promoting the safe working 
of railways, and inducing their immunity from accident. 
Of the varieties of brakes that have within the last few 
years been practised or proposed for general use, they ap- 
pear to belong to two classes,—those which opvrate on 
the carriages of the train, and those which operate on the 
locomotive engine. ‘There is no doubt of the impor‘ance of 
both in principle, and of the expediency of working the 
systems in co-operation. ‘bhough a tender is, in a simple 
sense, a carriage or vehicle, it belongs technically to the 
engine, and is constructed on the same style and system of 
detail. We are, therefore, disposed to class the tender with 
the engine on the one part, and the train by itself on the 
other. Few travellers, perhaps, are aware of the large 
proportion of the gross weight of an engine and train—on 
which we have to rely for the fulerum or basis of our brake- 
action—contributed by the engine and tender. A Great 
Western passenger locomotive and tender weigh upwards 
of 50 tons in running order, and a train of ten carriages 
behind it may amount to another 100 tons ; so that, in this 
case, the engine and tender constitute one-third of the 
whole weight. Similarly, a modern narrow-gauge passenger 
engine and tender weigh together from 35 to 40 tons, or 
more; of which the engine alone weighs from 25 to 30 tons 

whilst an ordinary express-train of eight vehicles weighs 
45 to 50 tons. In this case, the engine and tender together 
weigh four-fifths as much as the train, and the engine 
alone weighs about a third of the gross total mass. It is, 
therefore, apparent that whilst the simultaneous applica- 
tion of brake-power to the carriages of a train individually 
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and severally is of unquestionable efficiency, its applica- 
tion to the engine as well as the tender ought not 
to be neglected. As a mechanical problem, the brake- 
ing of the engine is much the simpler process, for 
the efficient brakeing of an engine as one vehicle or 
structure is worth, as a retarding agency, the brakeing of 
four, five, or six carriages ; and the superior qualifications 
of the engine as a structure for sustaining the application 
of brakeing force must be admitted. The strength of a 
carriage is not to be compared with that of a locomotive, 
and there is no doubt that much of the difficulty in success- 
fully working a universal train-brake is caused by the want 
of absolute rigidity of structure, independently of the con- 
siderable number of parts in the apparatus. We have 
already alluded to Chambers’ brake, which is, probably, the 
simplest form of connected train-brake worked by screw 
power from the guard’s van, and it is no doubt well 
adapted for ot gg | stopping trains. When prompt 
action is required, however—when a few seconds of 
time are invaluable, an instantaneous brake is indispensable. 
The steam pressure of the engine has frequently been 
roposed as an actuating power, in various forms, of which 
McConnell’s steam sledge-brake, and Allan’s steam wheel- 
brake, appear to have been the only ones introduced. 
There is considerable uncertainty, however, in the action 
of sledge-brakes. Colonel Yolland shows, in his report on 
McConnell’s brake, that with the same indicated pressure 
in the boiler, the pressure of the steam-sledges on the rails 
varied unaccountably from 5 tons 8 ewt. to 9 tons 3 cwt. 
—a variation which introduces an element of great uncer- 
tainty. The appliance is further objectionable in reliev- 
ing to a considerable extent the weight from the 
leading wheels, which incurs a tendency to get off 
the rails. An engine-brake is best when applied to the 
peripheries of the wheels, without affecting the load im- 
posed on them; and in this respect Allan’s brake offers 
advantages. ‘his brake consists of two distinct parts ; 
first, the insertion of a throttle-valve in the exhaust-pipe of 
the engine, by means of which the engineman can at once, 
by partially or wholly closing the valve, the regulator 
being at the time open, oppose a retarding force to the 
driving-wheels of the engine of equal or nearly equal 
power with the tender-brake. ‘There is further provided a 
steam connection from the exhaust-pipe, to work in con- 


junction with the driving-wheel brake, which introduces 


the throttled steam on small pistons connected with brake- 
blocks, applied to the ordinary wheels of the engine. The 
severe strain on the machinery caused by the ordinary pro- 
cess of reversing an engine in cases of emergency is well 
understood : Mr. Allan’s process appears to effect the same 
object by a very simple and harmless application. 

With respect to simultaneous train-brakes, Newall’s and 
Fay’s, which are worked by the guards, have been proved to 
be useful and efficient, and no doubt their employment has 
been the means of averting many accidents. Guerin’s 
brake, which is self-acting, and operates by the compres- 
sion of the buffers consequent on the turning of the tender- 
brake, is complicated and weighty, and has not, according 
to Colonel Yolland, been found to possess any material 
degree of efficiency. 

It must not, in conclusion, be overlooked that the safety 
of a train is to be secured, not only by providing quic 
stopping brakes, but also by working under ordinary cir- 
cumstances within the limits of the ordinary conditions of 
safety, in order that there shall at all times be at hand a 
means of turning on extra stopping power, to be used on 
extra occasions only. A power of promptly stopping a 
train would greatly facilitate the extension of traflic con- 
sistently with safety. On the London and North-Western 
Railway no two trains on the same line of rails are allowed 
to approach within three miles of each other; in the 
crowded streets of London fast vehicles may run within a 
dozen yards clear, and that is because they can stop within 
the distance. 


SYSTEMS OF RIVETING. 

Mucu difference of opinion exists among engineers respect- 
ing the best modes of riveting iron plates together, and 
iron-shipbuilders are even less agreed than engineers on the 
subject. Mr. Fairbairn urges the adoption of chain-rivet- 
ussell recommends single-row 
conical riveting, and Lloyd’s Committee prescribe double 
riveting wherever butts occur. 

Mr. Fairbairn states that, in a long experimental inquiry 
which he undertook some years since, it was shown that 
there was a loss in the riveted joint, as compared with the 
solid plate, of 30 to 50 per cent.—that is, taking the strength 
of the solid plate at 100, that of the double-riveted joint 
would be 70, and that of the single-riveted joint 50. This 
great deficiency in the strength of joints subjected to a 
transverse strain caused considerable difficulty in designing 
the Britannia and Conway Bridges. Double, treble, and 
quadruple riveting were thought of, but one after another 
was abandoned, on account of the rivet-holes weakening the 
lates ; and “I should almost have despaired,” said Mr. 

airbairn, “ of attaining the object in view but for the sys- 
tem of longitudinal or chain-riveting having occurred to 
me, after repeated trials of other modes and forms.” 
Chain-riveting simply consists in placing the rivets in 
parallel rows, the rivets of each row being in line with 
each other, and extending longitudinally along the plates. 
Eight rivets are required in each line, four on each side of 
the joint, to give sufficient strength, and the area of the 
rivets collectively should be equal to the area of the jointed 
plates, taken transversely through one line of the rivets, 
the area of the parts punched out in that line being 
deducted. 

In the course of last year Lloyd’s surveyors, by direction 
of the Committee, undertook a series of experiments for the 
purpose of testing the merits of different modes of dispos- 
ing the rivets at the butts and edges of the plating of iron 
ships. The hydraulic proving machine of Messrs. Mitche- 
son, of Rotherhithe, was placed at their disposal for the 
purpose, Some dozens of experiments were performed, we 
believe. These experiments are supposed tohave proved— 
did prove to the satisfaction of the principal surveyors— 








that single-riveting is not sufficient for the butts of iron 
vessels; that butt-straps of the same thickness as the 
plates are not equal to double-riveting, but should be an 
eighth of an inch thicker than the plates; that such stra 
should be cut from the plate in such manner that the grain 
or fibre of the iron should be in the same direction as that 
of the plates to which they are riveted; and that close 
riveting is a great source of weakness. 

Strange to say, however, of all the experiments which 
have been made upon this subject none have, so far as we 
can discover, been performed under circumstances strictly 
analogous to those of the butt or joint of a ship, or of any 
other structure in iron. In such a structure the edges are 
always, of course, secured by rivets, and these rivets must, 
according to that very principle of chain-riveting for 
which Mr. Fairbairn contends, lend great strength to the 
jointed plates. Yet when experiments are entered upon, 
the experimenters invariably, we believe, content them- 
selves with bringing the ends of two plates together, 
covering the butt with a plate on one side, or on both sides, 
as the case may be, putting certain rivets through all, and 
then tugging away at the ends of the plates thus united. 
Clearly, such a course of proceeding is most unphilo- 
sophical, and incapable of leading to any very reliable 
results. 

It is due to Mr. Scott Russell to say that he first 
suggested the consideration which we have here put for- 
ward. At the late discussion on iron ships, at the Insti- 
tution of Naval Architects, he remarked that it is indispen- 
sably necessary to make the submerged portion of a ship 
water-tight; and in order to do this the builder is com- 
pelled to bring his rivets very close together—so close, he 
believed, that if they were properly distributed, they were 
ample for the purpose. Without going this length— 
which we could not do without substituting speculation for 
fact—we certainly think there is great necessity for 
further and more careful experiments to be made in eluci« 
dation of this subject. There is nothing whatever to pre- 
vent us from placing the plates upon which we experiment 
under the precise circumstances of an ordinary iron plate 
when built into a ship or tubular ‘bridge; and until this 
has been done, we certainly cannot assure ourselves of the 
excellence of our present practice. 

There is another consideration, which should not be lost 
sight of. Hitherto, we have subjected our experimental 
plates to direct tension only. But the plates of an iron 
structure, and especially the plates of an iron ship, are un- 
questionably subjected to other and very different stresses, 
Cannot something be done to bring these under our 
observation and measurement ? 








LITERATURE. 


THE new edition of Ure’s Dictionary of Arts, Manufac- 
tures, and Mines has now reached the eighth part, which 
contains articles on gold, granite, grinding and crushing ma- 
chinery, guano, gunpowder, gutta-percha, hat manufacture, 
hosiery, hydraulic cranes, illumination, indigo, intermingled 
with a great number of minor articles, and closes with a 
very elaborate article on iron. The diligence and ability 
with which the articles are re-written up to the present 
time are very well indicated in the following extract from 
that on iron :— 


The hematite of Whitehaven occurs in the carboniferous limestone 
near the outcrop or surface-edge of the slatey rocks upon which that 
formation rests, The greater part of the excavations from which it 
is extracted are subterraneous, and so extensive is often the mass of 
iron ore in which the workings are carried on, that it is difficult in 
such situations to obtain a clear idea of the nature of this important 
deposit (Warrington Smyth). 67,248 tons of the hematite of the 
Whitehaven district is smelted on the spot, at the Cleator Moor and 
Workington works, and 264,296 tons are sent into the iron-making 
districts. In the year 1858, 436,595 tons were sent away by sea and 
railway from the Ulverstone district, and no less than 690,840 tons 
of hematite were exported during 1858 (Hunt), for the supply of 
Staffordshire, South Wales, and other districts, from these two loca- 
lities. Considering its quality it brings but a low price, viz., from 
11s. 6d. to 13s. 6d. per ton. 

The following analyses of some carefully-selected samples of the 
hiematite of the carboniferous limestone are by Messrs. Dick and 
Spiller (Memoirs of the Geological Survey of Great Britain. The 








Iron Ores of Great Britain. Part 1.) 
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The carboniferous limestones of Derbyshire and Somersetshire 
also contain veins and deposits of hematite, though of a quality not 
equal to those of Lancashire; the same ore is also met with in the 
Devonian series of Devon, West Somerset, and Cornwall. 


The Carpenter and Joiner’s Assistant; a Complete Course of 
Practical Instruction, Geometry, Geometrical Lines, Drawing, 
Projection, and Perspective—the Selection, Preparation, a 
Strength of Materials —and the Mechanical Principles of 
Framing, with their Applications in Carpentry and Joinery. 
Illustrated by Numerous Engravings on Wood and Steel. 
Comprising Examples of some of the best Timber Constructions 
executed in Great Britain, on the Continent of Europe, and m 
America. Parts 23 and 24. Blackie and Son, Glasgow, 
Edinburgh, and London. 


THESE are the concluding parts of a very excellent book, 
originally projected by Mr. John White, author of “ Rural 
Architecture ;” but, on his death, carried out and com- 
ren by Mr. James Newlands, borough engineer, of 
iverpool. Its object is to provide, in a compendious form 
and in plain language, a complete and practical course of 
instruction in the principles of carpentry and joinery, with 
descriptions and representations of a selection of works 
perent executed, to illustrate the state of these arts at the 
resent time, and to serve as guides in preparing new 
esigns. The present numbers treat on meth 
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shading, perspective, and isometric projection, and include 
a capital index and glossary very excellently illustrated. 
The instruction ,is quite free from wordy pretence, and is 
conveyed in a terse, pregnant, and sound form, the writer 
evidently feeling he has something to say, and not that he 
has a book to make. We confess to a little distrust of an 
attempt to compress perspective within the space of 
sixteen pages, and that somewhat spoiled by the omission 
of some reference letters in the opening explanatory 
diagram (Fig. 570), resulting in some confusion, - but 
cannot deny that the proportions and intentions of the 
work seem, even here, consistently kept in view. The 
work certainly contrasts very agreeably with those catch- 
penny publications with which slinking book-hawkers 
have, for twenty years, haunted the precinets of building 
yards, and which seem for that period to have formed the 
staple technical literature of the class. The Messrs. 
Blackie are in no danger of losing the reputation their 
admirable books have won them by this attempt to supply 
technical instruction to carpenters and joiners. 


Curiosities of Science. Second Series. A Book for Old and 
Young. By Joun Tuwss. F.S.A., Author of “Things Not 
Generally Known,” and Editor of the “ Year-Book of Facts.” 
London: Kent and Co. 


Tus forms the sixth volume of Mr. 'Timbs’s “ Things Not 
Generally Known,” and completes the series. It is mainly 
devoted to chemistry and chemists, in its earlier historical 
statements necessarily tracing the progress of alchemy, 
until its empiricism was superseded by the gradual deve- 
lopment of, perhaps, the most important of modern sciences, 
whose triumphs during the present century are by some 
thought certain to outvie all the boasted promises of the 
old alchemic quacks. We may confess to a considerable 
prejudice against books of a desultory character, or crammed 
with the marvellous and extraordinary. We are inundated 
with publications of this character, in which stale facts or 
threadbare stories are hashed up for the thousandth time. 
Mr. Timbs’s publications are, however, quite free from all 
blemishes of this kind; he has gone to the best, the 
newest, and the most widely varied sources of information, 
and by judicious extract or well-condensed abstract, has, 
as usual, compressed an amazing amount of fresh and 
sterling matter within the compass of a small book. Here 
is an old story, invested with new interest :— 
ALDINI’S FIREPROOF DRESSES. 

In Savoy, Corsica, Cornwall, and Scotland, is found a fibrous 
mineral, which, when woven, produces a tireproof cloth; whence its 
name Asbestos, unconsumable. As the ancients were acquainted 
with the art of weaving this cloth, it was probably employed in the 
performance of some of their miracles, in enabling the victims of 
superstition to undergo, without hazard, the trial of ordeal by fire, 
when clad in asbestos garments and gloves, made to imitate the 
human skin. 

In our own times, by similar means to the above, the art of de- 
fending the hands and face, and, indeed, the whole body, from the 
action of intense fire, has been applied to the nobler purposes of 
saving human life, and rescuing property from the flames. Sir 
Humphry Davy had, long ago, shown, in his safety-lamp for 
lighting mines, that the flame, being surrounded with wire gauze, 
was prevented setting fire to the inflammable air without, by the 
conducting and radiating power of the wire gauze, carrying off the 
heat of the flame, and depriving it of its power. The Chevalier 
Aldini, of Milan, has applied this material, with other badly con- 
ducting substances, as a protection against fire. The incombustible 
pieces of dress which he used for the body, arms, and legs were 
formed of stout cloth steeped in a strong solution of alum; while 
those for the head, feet, and hands were made of asbestos, or moun- 
tain flax. The head-dress was a cap enveloping the head down to 
the neck, having perforations for the eyes, nose, and mouth. The 
stockings and cap were single, but the gloves were made of double 
asbestos cloth, to enable a tireman to handle burning or red-hot 
bodies. Over these was worn a metallic dress of tive pieces, made 
of iron-wire gauze, the interval between its threads being the 
twentieth part of aninch. These pieces were a cap, with a mask 
large enough to leave a proper space between it and the asbestos 
cap; @ cuirass with brassets, a piece of armour for the trunk and 
thighs, a pair of boots of double wire ‘gauze, and an oval shield of 
wire gauze, stretched over a slender iron frame 

To prove the safety of this apparatus to the firemen, Aldini showed 
that a finger tirst enveloped in asbestos, and then in a double case 
of wire-gauze, might be held a long time in a flame of a spirit-lamp 
or candle before the heat became inconvenient. A fireman wearing 
a double asbestos glove, and the palm protected by a piece of 
asbestos cloth, seized with impunity a large piece of red-hot iron, 
and carried it deliberately 150 feet, inflamed straw with it, and 
brought it back to the furnace. On other occasions, the fireman 
handled blazing wood and burning substances, and walked during 
five minutes upon an iron grating placed over flaming faggots. In 
order to show how the head, eyes, and lungs were protected, the 
fireman put on the asbestos and wire-gauze cap and the cuirass, and 
then plunged his face into a tire of shavings; and in another trial 
at Paris, a fireman placed his head in the middle of flaming hay and 
wood, and resisted the fire ten minutes. In another trial, a tireman 
safely carried a child in a wicker basket covered with metallic 
gauze (the child only wearing a cap of amianthine cloth) through a 
narrow place where tlames from faggots and straw raged eight yards 
high. 

Here is a story which fits the present juncture exactly. 

The military and civil branches of the Office of Ordnance have 
been established at Woolwich since the accession of George I., when 
a singular train of circumstances led to the fixing on this spot for 
the naval and military depét, formerly called the Warren, but now 
the Royal Arsenal. 

The original foundry possessed by the Government for casting 
brass guns and howitzers was established in Upper Moortields, 
London, near the site of the Tabernacle, where John Wesley 
preached, and which, from the circumstance of his having before 
preached beneath a shed in the foundry itself, was formerly called 
by that name. The operation of casting the guns was then, as it 
still is, an object of curiosity, and many persons, even of the higher 
ranks, occasionally attended to see the process of running the nuid 
metal into the moulds, 

About the year 1716, when Colonel Armstrong was Surveyor- 
General of the Ordnance, it was determined to recast the unservice- 
able cannon which had been taken from the French in the ten suc- 
cessful campaigns of the great Duke of Marlborough, and which 
had hitherto been placed in front of the foundry, and in the adjacent 
Artillery Ground. Upon the appointed day a great concourse of 
persons assembled to witness the operation, among whom were many 
of the nobility, general officers, &c., for whose reception galleries 
had been prepared near the furnace. 

On the same day, a native of Schaufihausen, in Switzerland, 
named Andrew Schalch (who, from a common law of his canton, 
which made it necessary for every person born there to travel for 
improvement in his profession during three years, had visited 
ditierent foundries on the continent, and at length reached England), 
was attracted to Moorfields Foundry at an early hour, and was 
suffered minutely to inspect the work then going on. Colonel Arm- 





strong was himself present, when Schalch, being alarmed at some 
latent dampness which he had observed in the moulds, addressed 
him in French, and, after explaining his reasons for believing that an 
explosion would accompany the casting of the metal, warned him to 
retire from the impending danger. The colonel, who at once com- 
prehended the importance of Schalch’s remarks, interrogated him 
with respect to his knowledge of the art, and found him perfectly 
conversant with all its principles. He therefore resolved to follow his 
advice, and quitted the foundry with his own friends, and as many of 
the company as could be prevailed on to believe that danger really 
existed. Scarcely had they got to a suflicient distance when the 
furnaces were opened, and the metal rushed in the moulds, the 
moisture of which, as Schalch had intimated, immediately occasioned 
a dreadful explosion ; the water was converted into steam, and this, 
by its expansive force, caused the burning metal to dart out in every 
direction, so that part of the roof of the building was blown off, and 
the galleries fell. Most of the workmen were dreadfully burnt, some 
lives were lost, and many persons had their limbs broken. 

A few days afterwards an advertisement appeared in the public 
prints, stating in substance that “if the young foreigner who, in a 
conversation with Colonel Armstrong on the day of the accident at 
the foundry in Moortields, had suggested the probability of an explo- 
sion from the state of the moulds, would call on the Colonel at the 
Tower, the interview might conduce to his advantage.” Schalch 
was informed of this intimation by an acquaintance, and he directly 
waited on Colonel Armstrong, who told him that “the Board of 
Ordnance had in contemplation to erect a new foundry at a distance 
from the metropolis, and that he was authorised, through the repre- 
sentation which he had made of his conviction of his (Schalch’s) 
ability, to offer him a commission to make choice of any spot within 
twelve miles of London for the erection of such a building (having 
proper reference to the extensive nature of the works and carriage of 
the heavy materials), and also to engage him as superintendent of 
the whole concern.” 

This advantageous proposal was readily accepted by Schalch, 
who, having inspected various localities, at length fixed on the 
Warren (previously a rabbit-warren) at Woolwich as the most 
eligible situation. Here the new foundry was erected; and the first 
specimens of ordnance cast by Schalch were so highly approved 
that he was fixed in the office of master founder, and continued to 
hold that post for about sixty years, when he retired to Charlton. 
He died in 1776, when about the age of ninety, and lies buried in 
Woolwich churchyard. Some of the largest mortars in the Arsenal 
were cast under his direction, and bear his name. His attention 
and scientific knowledge were so successfully applied that not a 
single accident happened during all the hazardous processes in which 
he was engaged during his long service. Such was the concatenation 
of circumstances that gave origin to the Royal Arsenal. 

The extension of Woolwich Arsenal in our time has been on 
a stupendous scale; and in no department of the public service are 
the vast mechanical resources of the age employed with greater 
efliciency ; yet, amidst its gigantic works, it is impossible to forget— 
notwithstanding the recent reorganisation of the gun factories to 
bring out 1,000 colossal guns in a year—the services of the young 
Schauffhausen engineer, who, a century and a half ago, by the 
seasonable combination of talent and opportunity, laid the founda- 
tion of the chief war establishment of the most powerful nation in 
the world. 


Tue Low Moor Founpry.—Last evening Sir De Lacy Evans asked 
the Secretary of State for War what had been the extent of the con- 
tract alleged to have been entered into by the War Department with 
the Low Moor Foundry Company for cannon of large calibre, which, 
on trial, had been found to burst in several instances; and whether 
any questions of dispute exist between the Government and the Low 
Moor Company in regard to this contract? Mr. S. Herbert replied 
that the company had contracted to supply so many guns, if they 
should be demanded, at a fixed price per ton per gun, according to 
their nature and calibre ordered. No dispute had taken place that 
he was aware of. No one could serve the country better than the 
Low Moor Company ; five of the guns, however, burst, and, in con- 
sequence, it was thought best to discontinue the experiments till it 
had been ascertained whether some better means could not be 
adopted for securing them more effectually from such casualties. 

Ear.y Gas-Ligutine.—At the first gasworks at Westminster, in 
1810-12, an extensive explosion took place, when a committee of the 
Royal Society was, at the request of the Government, appointed to 
investigate the matter. They met several times at the gasworks to 
examine the apparatus, and made a very elaborate report, in which 
they stated as their opinion, that if gas-lighting was to become pre- 
valent, the gasworks ought to be placed at a considerable distance 
from all buildings, and that the reservoirs should be small or 
numerous, and always separated from each other by mounds of earth 
or strong party-walls! Some sixty years before, in 1753, Sir James 
Lowther described to the Royal Society a curious spontaneous evo- 
lution of gas at a colliery near Whitehaven. It annoyed the work- 
men so much that a tube was made to carry it off. Sir James states 
that parties were in the habit of filling bladders with the gas, and 
burning it at their convenience. It appears strange that this hint 
did not bring gas-lighting into use earlier.—From Timbs’s Curiosities 
of Science, Second Series, just published. 

Discovery OF PuosrHorus.—It is now nearly two centuries since 


discovered the elementary body phosphorus, named, from its pro- 
perty of being luminous in the dark, from two Greek words, phos, 
light, and phero, I bear. Within two years of this discovery, or in 
1670, one Kraft brought a small piece of phosphorus to London, and 
showed it to Charles II. and his Queen, the year after peace was 
concluded with Holland. The Hon. Robert Boyle afterwards dis- 
covered the process, which he described in the Philosophical Transac- 
tions for 1680, and in a small work which he published in the same 
year, entitled the Aerial Noctiluca, Mr. Boyle instructed Mr. God- 
frey Hankwitz, of London, how to procure phosphorus from urine, 
so that he was the first who made it for sale in England; and be is 
said to have supplied all Europe with it for many years. It continued 
long to be an expensive chemical; for in 1731 we find by the books 
of the Royal Society that for Dr. Frobenius’s experiments on the 
transmutation of phosphorus, exhibited before the Prince of Wales, 
the phosphorus used on the occasion, amounting to six ounces, cost 
ten guineas!—From Timbs’s Curiosities of Science, Second Series, 
just published. 

Fata Bor_er Exriosion at Bitston, NEAR WOLVERHAMPTON,— 
About 5 o'clock on Wednesday evening a territic boiler explosion 
occurred at the Bilston Brook Ironworks of the Messrs. Blackwell, 
resulting in the death of one man, the injury of several others, and 
the destruction of a large amount of property. A tremendous thun- 
derstorm was passing over the district at the time, accompanied by 
heavy showers, and, at Wolverhampton, by a fall of meteoric stones. 
Fearing lest the rain should injure the iron in the furnace, which was 
just ready for tapping, the manager had all hands employed in that 
operation. The storm without also drove in the furnace-feeders for 
shelter, till there were congregated together between 80 and 100 men. 
At this period the boiler of the engine employed in drawing the ore 
wagons up the incline to the furnace mouth blew up with a tremen- 
dous force, shaking the massive furnaces to their foundations. A 
portion of the boiler drove through a coke oven, scattering it in all 
directions, and projecting into the air as high, it is stated by an eye- 
witness, as the furnace stack, a man standing on it, while the 
flames rose from the oven to nearly an equal height. The 
poor fellow was taken up quite dead. His boots were torn from 
his feet, and he had received severe internal injury, the blood 
oozing from his mouth and nose. The body was removed to the 
Blue Boar Inn in the vicinity to await an inquest. Another portion 
of the boiler flew through the engine-house, partly demolishing it, 
and alighted close to two men, some hundred yards off, neither of 
whom were burt. A horse was thrown over a high and steep em- 
bankment into the canal, but escaped uninjured. The fireman and 
two other men were slightly hurt, but are now going about. 





| morialists labour under; and it is respectfully submitt 
Brandt, the Hamburgh alchemist, in his search for gold, accidentally | “ ’ y 
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CONSUMPTION OF SMOKE BY STEAM-TUGS. 


A pepuTaTion of steamtug owners, comprising Mr. C. C. Nelson, 
Mr. T. F. Watson, Captain Lawson, Mr. D. Barker, Mr. W. Watkins, 
Mr. J. Caultield, Mr. D. Oates, and others, accompanied by Sir 
James Duke, M.P., Lord Holmesdale, M.P., Sir C. Napier, M.P., 
and Mr, Ayrton, M.P., had an interview with Sir G. C. Lewis last 
Friday, for the purpose of presenting the following memorial :— 








To the Right Honourable Sir George Cornewall Lewis, Bart, M.P., 
Her Majesty’s Principal Secretary of State for Home Affairs. 


The Memorial of Proprietors of Steam-tugs plying on the river 
Thames below London-bridge, 


Sheweth,—That there are upwards of 100 steam-tugs plying on 
the river Thames below London Bridge, the capital invested in which 
exceeds a quarter of a million sterling. 

That by the 16th and 17th of the reign of her present Majesty, 
chap. 128, it is provided that the furnaces of all steam-vessels plying 
on the Thames above London Bridge shall be so constructed an 
worked as to consume their smoke, but all steam-vessels plying 
below London Bridge were expressly excluded from the statute. 

That the 19th and 20th Victoria, chap. 107, abolished the dis- 
tinction between steam-vessels plying above and below London 
Bridge, and brought steam-vessels of every class plying on the 
Thames between London Bridge and the Nore under the provisions 
of the Act of 1853. 

That it is a singular omission in the Act, that steamboats plying 
beyond the Nore are exempt from the operations of the Act, an 
thus there is the anomaly of the seagoing ships of the General 
Steam Navigation Company, and others, being legally allowed to 
make any quantity of smoke even when lying at London Bridge. 

That whilst it has been found to be practicable in the case ot 
passenger steamers to comply with the Smoke-Nuisance law, it has 
been found to be totally impossible, in daily practice, to burn or 
consume all, or even the greater portion of the smoke from the 
furnaces of steam-tugs whilst engaged towing the immense vessels 
now trading to the port of London, and which can only be accom- 
plished at a very high and constant pressure of steam, with which 
the admission of atmospheric air to the furnaces is quite incon- 
sistent. 

That your memorialists have expended large sums of money in 
adapting their vessels to the consumption of smoke in every prac- 
ticable manner, consistent with the quantity and pressure of steam 
absolutely necessary to the carrying on of the business; but that, 
notwithstanding, many prosecutions under the Smoke Acts have 
taken place, and penalties have been inflicted, although the furnaces 
in the tugs have been constructed precisely in the same manner as 
those in the Citizen and other ger steamboats which have 
been approved of by the Government inspector. 


That in corroboration of this statement we beg to refer to a case 
heard on Monday last by Mr. Combe, at the Southwark Police- 
court, when it was admitted by Mr. Sandison, the Government in- 
spector, thatthe furnaces of the tug in question were constructed 
precisely as those on board of the Citizens, which have his entire 
approval; but that, whilst passenger steamers require only from 
10 lb. to 12 1b. steam pressure on the square inch, steam-tugs require, 
when at work, from 20 Ib. to 251b.; and a nominal penalty of only 
20s. was inflicted. 

That when the tugs are plying on the river for vessels requiring 
their aid, the consumption of the smoke is comparatively easy, even 
when using north country coal; but when vessels of immense size 
and tonnage have to be taken from the upper docks, through a dan- 
gerous and crowded river, to a certain point, and during a certain 
state of the tide, and with the promptitude and care necessary to 
avoid accidents, neither Welsh coal nor any patented or other appa- 
ratus which admits cold air, have ever enabled the tugs to perform 
the duty which they must discharge to be of any benefit to the 
merchant marine. < 

That in proof of this your memorialists beg respectfully to draw 
your attention to the fact that, notwithstanding the numerous exe 
periments which have been made with the steam-tugs in her 
Majesty's service, carried out with the resources of the imperial 
treasury, with the aid of all the science of the age, and with able and 
well-governed officers, not one of these Government tugs consumes 
its own smoke whilst towing; and, until some means shall have 
been discovered and applied to enable them to do 80, it is submitted 
that private tugs should be exempted from prosecution and punish- 
ment, otherwise it will become impossible to carry on this branch of 
maritime service. 

That for such an exemption there is a precedent in the Scotch 
Smoke Act of 1857, the most recent legislation on the subject, which 
would perfectly satisfy your memorialists, and equitably meet the 
circumstances of their case. The provisions of the 20th and 28rd 
Victoria, chap. 73, clause 1, are applicable only to steam vessels, as 
follows:—‘* Or on board of any steam vessel stopping at or in any 
such place (harbour), or in or at any port, pier, landing-place, or 
harbour within the same, or when plying on any part of a river 
which, at such part, shall not exceed a quarter of a mile in breadth.” 

That an Act of Parliament framed in that sense with reference to 
the steamtugs of the Thames plying below London Bridge, would 
justly meet the difliculties and impossibilities which your me- 
that the 
steam marine of the Thames is in noway inferior in national im- 
importance to, and is entitled to, at the least, as much consideration 
and justice as that of the Clyde or the Forth. 

Your memorialists, therefore, respectfully request that you will 
be pleased to introduce into Parliament, this session, a short bill 
extending the reasonable and beneticial provisions of the Scotch 
Smoke Act of 1857 to steam-tugs plying on the river Thames below 
London Bridge, or consent to support such a measure, if introduced 
by a private member, in either House of Parliament. And nae 
case to suspend ail further prosecutions until experiments 8! 
have developed a successful method of consuming smoke on board 
of the steam-tugs in her Majesty's navy. Cuas. C. NELSON, 

Chairman of a Meeting of Steamtug Owners, 
held in London on June 8, 1560. 





After a few remarks from several members of the deputation, 

Sir G. C. Lewis promised that no further prosecutions should take 
place until some method of consuming smoke shall have been suc- 
cessfully tried on board the steam-tugs in the Royal Navy. 

The deputation then withdrew.—Mitchell’s Steam Shipping Journal. 


INGREDIENTS OF THE PuiLosorHER’s Srone.—In old diaries we 
find occasionally curious entries of alchemical arcana. Aubrey re- 
lates that there lived at Wilton, in his day, one Mr. Boston, a 
Salisbury man, who was a great chemist, and did great cures by his 
art. But after long search for the Philosopher's Stone, he died at 
Wilton, having spent his estate. “After his death, they found in 
his laboratory there two or three baskets of egge-shelles, which I re- 
member Geber saith is a principall ingredient of that Stone.”—F'rom 
Timbs's Curiosities of Science, Second Series, just published. 

Rircep Guys.—In the House of Lords on Friday evening, Earl 
de Grey and Ripon stated in reply to the Earl of Camperdown, that 
it was undesirable to give an answer stating the precise number of 
rifled guns that had beea issued to the navy. As to rifled cast-iron 
guns, none had been delivered to the navy. The cast-iron rifled 
guns which had been contracted for had been prepared for experi- 
ments, and had been found not satisfactory. The duty of the 
Ordnance Committee was only to conduct and report on experiments 
in gunnery, and they had not been consulted on the subject. 
Apropos of guns, it may be added that the Whitworth gun, 
recently tested off Shoeburyness, has been purchased by the Govern- 
ment, and is ordered to be forwarded to Southsea for a repetition of 
experiments. 
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THE ENGINEER. 





June 22, 1860. 








MR. BAZALGETTE ON THAMES EMBANKMENT. 


Berore the Parliamentary committee on this subject, last week, 
Mr. Bazalgette, chief engineer to the Metropolitan Board of Works, 
described the works now in the course of construction, and those 
contemplated or agreed upon for the main drainage of the metropolis, 
by means of intercepting sewers, on both sides of the river; but as 
these works have been described over and over again in the reports 
of the proceedings of the Metropolitan Board of Works, it is 
altogether unnecessary to repeat them here. The cost of the 
northern high-level sewer would be £152,000; the middle-level 
sewer £300,000, both works being undertaken below his estimates. 
He proposed to take the whole of the Victoria-street, with its outlet, 
for the purpose of the main drain as a storm overflow. His 
estimate for the low-level sewer from Chelsea to the pumping station 
at Abbey Mills was £221,000. The cost of that portion of it from 
Cannon-street to Hungerford Bridge would be £50,000, but if that 
sewer was constructed in conjunction with an embankment it would 
be only £18,000. This sewer would go near to the Times office, 
where the streets are very narrow, and the formation would be 
attended with great difficulty. He had constructed in and near the 
metropolis 1,500 miles of sewer, and from his experience he believed 
that a 30-ft. sewer could be safely constructed in the London clay, 
as he considered that clay was good for cutting. They had had 
slips in tunnelling, but he never experienced any, where the works 
were carried on in London clay. The chief thing to be considered 
in constructing this sewer would be the inconvenience which it 
would cause the public in the stoppage of the streets. He proposed 
at present to carry the line along the Strand, which had at present 
no sewer. 

The Chairman: Then you think that if an embankment was 
carried on in connection with the sewer, that it would be better in 
all respects as to the improvement of the drainage, but it would 
relieve the streets from the inconvenience which must arise during 
the progress of the works ? 

Mr. Bazalgette: It would be of enormous advantage. 

The Chairman: I believe that you have prepared a plan for that 


a x 

r. Bazalgette said he had, in conjunction with Mr. Hemans, who 
had devoted a good deal of time to this object, and he proceeded to 
describe the scheme by reference to a map, showing an embankment 
from Westminster Bridge to London Bridge, by means of a series of 
arches on which should be a wide road, with entrance to tidal docks. 
The highest headway would be 18 ft. above Trinity high-water 
mark, the lowest 8 ft. They proposed to carry it under Waterloo 
Bridge, with a gradual rise to the Strand. Opposite the Temple 
the embankment would be solid, and between that and Blackfriars 
Bridge a dock would be called Whitefriars Dock. From Black- 
friars to Queenhithe there would be a dock, and from thence 
would be a roadway to Thames-street and Cannon-street, but 
to make the scheme perfect they would require to have a road- 
way across Cannon-street to the Bank. The cost of the embank- 
ment from Westminster a to Queenhithe, with a roadway 
100 ft. wide, would be a million of money, which would also 
include the cost of the sewer. The cost of the roadway to the 
Bank, from Queenhithe, would be three-quarters of a million more. 
Opposite Somerset House, and on to the Temple-gardens, there 
would be a quantity of available land, which might be let for build- 
ing if desired, but he would not recommend that course. As that 
would be in front of Government property there would be no claim 
for p tion on t of the foreshore, which would be 
enclosed by the embankment. He proposed to construct it by means 
of iron columns driven into the ground, which would save the neces- 
sity of forming a coffer dam. The face of the embankment will 
have no stonework whatever. It is proposed to cross Blackfriars 
Bridge on the level, and if the London, Chatham, and Dover Rail- 
way Bill is passed, it would very materially interfere with this 
scheme. The present Blackfriars Bridge would not admit of the 
embankment being carried under it. The widest dock will be 
300 ft., and the narrowest 120 ft. The headway of the Westminster 
Dock would be 8} ft. at high water; at Hungerford Dock it would 
be 8 ft. at the first entrance, increasing at the different entrances, 
The headway of the New Westminster Bridge was 18 ft. or 20 ft. 
In conjunction with the construction of the embankment they 
proposed deepening the banks of the river to a uniform depth, the 
cost of which would be a quarter of a million. The total cost he 
estimated at two millions, but he apprehended that it would not be 
necessary to expend more than a million at ‘present. As to the 
docks, he considered that having them on the south side of the 
quays, upon which the goods could be lifted, would be a great 
advantage over the present plan of conveying these goods from the 
barges by wagons up steep inclines of narrow streets. He had no 
doubt that the embankment would be of great advantage to the 
navigation of the river, as by dredging it to the depth proposed it 
would avoid those mud-banks and shoals which now exist, and 
increase the scour and flow of the river. We propose to deepen the 
fairway of the river. 

By Mr. Tite: The scheme sanctioned by the Metropolitan Board 
of Works for the low-level sewer is one that can be carried. He 
did not think that in carrying out that scheme there could be any 
peril to the public buildings. There could not be the slightest 
danger to St. Paul’s at the depth which we should pass in the 
London clay. The great obstacle to the carrying on the works 
would be the stoppage of the traflic of the streets. ‘The work would 
be executed by means of shafts, and the more numerous the shafts 
the morg rapidly would the work be carried on. ‘To execute a foot 
a-day wuuld be very good work. That would be the most they 
would be able to do. The low-level sewer would be tunnelled its 
whole length through the City, but at Hungerford-market it would 
be an open cutting. Between Hungerford-market and Aldgate they 
expected to get in the sewer a flow of about two miles ar. hour. He 
believed that the cost of a million would include compensation to 
the wharfowners, but the amount of compensation that would be re- 

uired would be very small from inquiries which we have made. 

e had seen the plan which Mr. Page had proposed for this object 
in 1848, but it varied from this, although the general idea was the 
same. Ile did not know the causes of failure of legislation upon 
that scheme. 

By Mr. Roupell: It is necessary to provide for storm waters fifty 
days in the year, which waters bring down with them sewage water. 
Those storm-water outlets would not flow into the docks, but under 
them, and so be carried into the river. That provision was made in 
the scheme of interception. The sewer in Fleet-street and New 
Bridge-street would be about 18 ft. below the footway. I the 
works were properly constructed he did not think the disturbance of 
the subsoil would affect the safety of the houses. The Victoria- 
street sewer is 6 ft. 6 in. at the lower end, and was executed under 
great difficulties, and often failed. It was constructed through a 
ruvning sand, while the low-level sewer will be constructed through 
London clay, The cost for “Ty the river was included in the 
estimate which he had given. If the embankment was made, more 
tidal water would come up the deep part of the river, and the scour- 
ing power would be increased. ‘This plan has not been submitted to 
the Board of Works, but had been prepared by himself and Mr. 
Hemans to illustrate their plan. 

By Mr. Walter: The embankment will be 100 ft. wide, and the 
face of it slightly inclined. 

By Sir John Shelley: He believed that the whole line of sewer 
down the Strand could be carried on in the clay. We constructed a 
sewer through the Horse Guards close to the foundation of the 
building, and there was a slight settlement which gave them some 
apprehension, but if they were to carry on the sewer 30 ft. below the 
surface in the Strand it could be done without danger. He did not 
think the alteration of Blackfriars Bridge was contingent on an 
scheme of embankment. He believed that the bridge was still 





be sto for carriage traffic, probably for six months at a time. 
The Silcepcdlton Board of Works are bound to have their works 
completed by 1864, so that after that time no sewage shall flow into 
the Thames. If Parliament was to to this scheme, and to 
find the money for this embankment, it would take about three 
years to complete it. 

By Mr. Phillips: The carrying out of the London, Chatham, and 
Dover Railway could not be done consistently with making a good 
job of the Thames embankment, as it crossed near to Blackfriars 


Bridge. 

By | Lord J. Manners: It would be necessary to carry on the sewer 
and the embankment simultaneously. : 

By the Chairman: There will be ample accommodation for steam- 
boat passengers, far better than there is at present. 








THE FRENCH AGRICULTURAL SHOW. 


A Frencu implement show is much more like an English one than 
the English farmer would suppose. Portable and fixed steam 
engines of French manufacture are driving combined threshing- 
machines, portable or fixed, displaying a great diversity of mecha- 
nical application for straw-shaking, riddling, winnowing, and finally 
cleaning the grain. In going through the multitudinous stands of 
articles we find an endless succession of ingenious adaptations and 
contrivances in engines, threshing-machines, mills, pumps, chaff- 
cutters, ploughs, cultivators—some of the novelties being rather 
startling to a British agriculturist; for instance, a favourite device 
with the French manufacturers is to erect the drum and dressing 
apparatus of a threshing-machine over the centre of portable horse- 
works, the horses, in their revolving walk, passing underneath the 
straw-shaker. Other inventors lead off the power from the horse- 
works to the mill by a belt high above the horses’ heads. Small 
threshing-machines for three or four horses, yet fitted with every 
requisite apparatus for cleaning the grain for market, appear 
to be much in request. Sowing-boxes attached to ploughs for 
saving the labour of broadcasting, grubbers of a light make, horse- 
rakes, ploughs with short, stunt mouldbeard, and cheaply made, are 
here in great number; and the contrivances for turn-wrest plough- 
ing are very numerous indeed: some of the sets of three or four 
ploughs fixed in frames might be suggestive of new notions to our 
steam-ploughing inventors. Of French reaping-machines there are 
many specimens, from which our makers may probably gather some 
ideas; but great want of mechanical efficacy and permanence of the 
working parts is observable in almost all. One of the prize ploughs 
is a light little implement, having a mouldboard curling over for- 
ward, and very short and stunted—utterly useless in England, but 
probably able to turn a deep furrow of dry, crumbly soil. The best 
feature about it is that it is wholly of iron ; and another cause for 
satisfaction is that several of the native ploughs are attempted 
copies of our best English. ‘There is here actually a French steam 
plough, invented by M. Lotz, of Nantes—a fixed windlass with 
two drums, travelling anchorages, and a turn-wrest one-furrow 
plough. The drums and sheaves are of too small a character, and 
the most meritorious part of the apparatus is the simple rack motion 
for regulating the coils of the rope. Among the stands are distin- 
guished at a glance the well-known form, the strength, and simpli- 
city of parts of the = implements here exhibited through 
French agents. And the large gathering of farmers, engineers, and 
workmen examine with the greatest interest the ploughs of Howard, 
Ransome, and Hornsby, the engines and threshing-machines of 
Barrett and Exall, Garrett, Clayton, the reaping-machines of 
Burgess and Key, Dray, &c. But, under present circumstances, 
comparatively few can become purchasers. 


The Government has at lust begun its encouragement of agricul- 
ture in the right quarter, by the promised reduction of the enormous 
duties now levied upon the very raw materials and essential requi- 
sites of the farmer; and, at any rate, less costly iron will place more 
efficient labour-saving machines at his disposal. French imple- 
ments, as well as live stock, will be improved by importations from 
England, a considerable sale being already found for some of our 
light field implements—for hay-rakes, grass mowers, and haymaking 
machines. The reaping-machine also has a fine scope for its clean, 
rapid cut in the upstanding well-ripened corn of France, where 
37,000,000 acres of wheat, rye, barley, oats, maize, and buck-wheat 
have to be harvested every year, and labour is often so scarce in the 
season that the generals commanding in the several departments are 
commonly authorised by the Minister of War to place troops at 
the disposal of farmers who may require them. The advantages 
of the steam-threshing machine is felt where so much grain 
is produced, and an ingenious and economical nation cannot 
refuse the assistance of our steam ploughs. Several have been 
already introduced ; and the Emperor has “ smashed up” the artillery 
ground at Vincennes, indurated as a turnpike-road. But it will be 
some time before French agriculturists can extensively adopt either 
the bond fide ploughing of a furrow, or the modern uprooting with 
the scarifier tine by means of so costly an apparatus. The intro- 
duction even of our iron horse-ploughs is a ditticult matter; and to 
command a great run they should be offered in a cheap form at 
something like half their present price. Our manufacturers have 
also to study French tillage more closely ; a deep vegetable earth in 
a mild and dry climate needing a different manipulation from our 
moist soil, which has severe frosts to penetrate and pulverise its 
solid furrows ; and, though clumsy and unmechanical in their applica- 
tion of draught-power to cultivation, the French farmers in some 
districts dip their ploughshares full 14 in. deep. It is a hopeful in- 
dication that the present prizes are awarded for ploughs working 
10 in. deep “at the least,” for ploughs to grub up wastes and heaths, 
for subsoil ploughs,; for cultivators, for drills, for horse-hoes, for 
reapers, for steam-engines, threshing-machines, and drain-tile- 
machines. 

The main point of interest for English manufacturers is the special 
and international competition of mowing-machines, and every de- 
scription of implement connected with haymaking, such as rakes, 
hay-tedding machines, carts, &c. The prizes are handsome, some 
open to foreign competition only; the great gold medal may be 
carried off by either a French or foreign grass-mower. ‘Ihe private 
trials commenced on Monday, at Vincennes.— 7imes. 


A Sneer or Paver Four Mices Lonc.—A sheet of tissue paper 
has been exhibiting at Colyton, Devonshire. It measures in length 
four miles, being 21,000 ft. long, and is in breadth 6ft. 3 in. The 
weight of it is but 196 1b. It was manufactured in twelve hours. 


ForriGN AND Coton1AL Jorrincs. — The zest for northern 
discovery (and privations), although languishing in England, seems 
to be far from extinct in the new world. Mr. B. F. Hall, of 
Cincinnati, left New London, Connecticut, on the 29th ult., on a 
new Arctic exploring expedition, in the region between Cape 
Willoughby and the entrance to Fury and Hecla Strait. Mr. Hall, 
who will be joined at Sussex Island by a crew of five Esquimaux, 
intends to make the exploration in a boat constructed expressly for 
him, and hopes to obtain further traces of the party which accom- 

anied Sir John Franklin.—Rumours reach us of another great 
Yankee rope walker—one De Lave. De Lave has crossed the 
Passaic on a tight rope 600 ft. in length, Before he started he 
adjusted to each foot an ordinary-sized peach basket, made in the 
usual manner, with the exception of having leather bottoms. He 
made the trip in six minutes, stopping in the centre while a photo- 
graph was taken of the scene. The pole which he carries for the 
purpose of balancing himself is about 10 ft. in length, and 
weighs 501b., being heavily tipped with iron at the ends, — 
According to the Journal des Travaux Publiques, an additional sum 
of 150,000,000 fr. is about to be borrowed to carry out Paris im- 





sinking. His estimate was that it would take two years to complet 

the low-level sewer, and during that time the traffic would have to 
diverted by other narrow streets, as was now done during a repair 

of the pavement. As they got near to the Tower the streets must 





prov ts. —A ter gun cast at the Fort Fitt Iron Works 
(Pittsburgh, U.S.), has been completed, and is now on the way to 
the Liberty-street depét of the Pennsylvania Railroad, preparatory 
to its transportation to Fort Monroe, where it has been decided to 





test it. Some idea of its size may be gathered from the fact that it 


weighs nearly 50,000 lb. The bore is 15 in. in diameter, and about 
ke long. tt is large enough to hold 16 bushels, and will admit of 
a stout-shouldered man entering it and passing down to the bottom. 
—A Pittsburgh letter gives further details of the recent extraordi- 
nary meteoric shower in Ohio. “ At New Concord it showed itself 
as a heavy cloud, in which a tremendous explosion was seen to take 
place. This was followed in about ten seconds by another report, 
and in three seconds by a third; then followed a running discharge 
of reports, like the — of a platoon of musketry. Twenty-three 
distinct reports occurred, and a flash or streak of light appeared to 
dart from one cloud to another, which floated above the town. At 
the instant of the final explosion, people saw a shower of black specks, 
which they compared to a flock of blackbirds, fly from these clouds 
and descend with wonderful velocity to the earth. The 
place where they alighted was at once visited, and many 
specimens of what they now learned to be meteoric stone 
were found, yet warm to the touch. The largest specimen was 
taken from a farm of a Mr. Patterson. It is now in Pittsburgh, is 
103 Ib. in weight, exceedingly dense, of a pentagonal shape, and 
appears to have been in a state of fusion. Dozens of similar stones 
have been found, but this one is the largest. This is regarded as the 
best authenticated meteoric shower on record.” Truly Yankeedom 
is a land of wonders.—The project for abolishing tolls on merchant 
vessels passing through the provincial canals has passed the 
Canadian Legislature, and is now law. Henceforth the produce of 
the Western States and Upper Canada, taking the St. Lawrence 
route to the ocean, will have the advantage of free transit through a 
long line of artificial navigation. The Government has sacriticed 
150,000 dols. of revenue, or, rather, that amount is made up by 
general tax from other sources. Last year the number of vessels 
passing through the canals of Canada was 26,466, with a tonnage of 
2,455,021. Of these 22,800 were Canadian, with a tonnage of 1,828,383. 
A letter from Alexandria says :—* M. de Lesseps arrived here on the 
26th from France, and on landing, though at half-past four in the 
morning, he found a crowd of friends waiting to receive him. The 
Viceroy, who was up the country when M. de Lesseps arrived, im- 
madiately sent a telegraphic message inviting him to join the court. 
He accordingly started by rail on the 27th for Damanhour, whence 
means of conveyance had been prepared for him by order of the 
Viceroy. The works of the canal are progressing, and numerous 
machines will soon be sent from France to reinforce those already at 
work. The return of M. de Lesseps cannot fail to give the under- 
taking a fresh impetus.”—From experiments lately made in Ger- 
many for the purpose of testing the strength of ice when a pond or 
river is frozen over (not, therefore, when the ice is floating), it 
appears that when its thickness is 1} in. it will just bear the 
weight of a single man; when about 3} in. it will bear detach- 
ments of infantry with their ranks rather wide apart; with a 
thickness of 4} in. 8-pounders can be conveyed over it on sledges ; 
5h in. will bear 12-pounders; 8 in. will bear 24-pounders; anda 
thickness of 12 in. will bear any weight.—The Phare de la Manche, 
published at Cherbourg, announces that the completion of the steel- 
plated frigate Normandie is being carried on with all possible 
despatch. The plating is 12 centimetres thick, and is impervious to 
cannon shot unless a ball should strike the same spot thirteen times. 
On the thirteenth shot it will be perforated. The Normandie is 
about to receive her masts, which are colossal. One remarkable 
weapon attached to this huge steamer is a spear, which projects from 
her prow, and which will, when impelled by steam, cut a ship in 
two. This addition is regarded as a remarkable progress in the con- 
struction of such steamers. 


Civit Service Estimates.—The last class of these estimates— 
that for miscellaneous, a and temporary objects—has been 
issued ; it amounts to the large sum of £723,001. Perhaps the most 
interesting vote is one of £11,500 for Dr. Livingstone’s expedition ; 
of this amount the sum of £5,000 is for a new steamer, the former 
having become unserviceable. The tract of country which the party 
have reached is a cotton and sugar-producing district, only requiring 
amarket; and there is a fair hope of extirpating the slave trade 
there by means of lawful commerce. There is abundance of water, 
great variety of climate, and a station midway between the growing 
districts and the sea that appears to be healthy for Europeans. The 
additional means proposed must be supplied to Dr. Livingstone, if 
he is to continue the explorations. The Cape Legislature have ap- 
propriated funds for the purpose of establishing an inland commu- 
nication with the party, regarding the discoveries as of the greatest 
importance to that colony. With this paper of estimates, we find a 
vote for the Joint-stock Companies’ Registration-office, of £2,060 
(the fees received last year amounting to nearly £5,000), and £1,703 
for the Office for the Registration of Designs (fees last year £2,100); 
for the Patent-oftice, £28,229, including £9,651 for the year’s fees 
to the law officers of the Crown, and £4,584 for compensations ; 
besides which the charges for printing, &c., will amount to £19,450, 
making the whole charge nearly £48,000; but, as the stamp duties 
(in lieu of fees) will produce about £73,000, the public purse will be 
no loser, but, after making these liberal payments, will receive from 
patents a surplus of about £30,000. ‘1 he vote for temporary com- 
missions is increased this year from £30,914 to £37,480; among 
them the Weedon inquiry figures for £7,841, the National Defences 
Commission £7,500, tie Education Commission £4,500; among the 
reports which may be expected in this session are those of the Law 
Courts Commission and the suggestions and recommendations of the 
Commission on Popular Education; but the entire report is not 
promised before the end of the year at the very earliest. The 

rebon Laws Commission approaches its end, but as yet requires its 
£900 ; and other Irish grants follow—a further £10,000 for the site 
for additional courts at Dublin, £3,150 for agricultural and emigra- 
tion statistics, and £1,000 for a boundary survey of counties, 
baronies, and parishes. Some Scotch charges there are also—tishery 
board, £12,998; annuity to the board of manufactures, £2,000; 
commissioners of HighYand roads and bridges, £5,000; Crinan 
Canal, £2,000; and £5,000, half the expense of erecting sheriffs’ 
court-houses. The Merchant S ’s Fund pensions are, as before, 
£58,700; and there are votes of £20,000 for assistance to British 
seamen left destitute abroad and for remuneration for saving life at 
sea; £17,000 for lighthouses abroad (including £7,000 for three 
lanterns for the Red Sea); £50,000 for difference of dues under 
eg mame A treaties ; £4,000 for quarantine expenses, and £25,000 
for bounty on slaves and on slave-vessels captured. There is to be 
a vote of £4,266 for charges connected with the Orange River 
territory ; £27,000 for British Caffraria; and £32,442 for freight 
specie and supplying the Treasury-chests abroad. ‘The subsidies to 
the submarine telegraph companies amount to £20,000, £7,200 the 
Mediterranean extension, £1,800 the Channel Islands, £11,000 the 
Red Sea and India; and there is £87,000 to be voted for a sub- 
marine telegraph between Rangoon and Singapore, to cost altogether 
£370,000, of which India pays £148,000, the cable to be used which 
was to have been laid from Falmouth to Gibraltar. For the Niger 
expedition under Dr. Baikie £7,000 will be proposed, £6,300 for the 
North American exploring expedition under Captain Palliser; 
£5,000 to Sir F. L. M’Clintock and his officers and crew ; and £2,000 
for a Franklin monument. Some miscellaneous votes now come. 
For the British Historical Portrait Gallery the vote is £2,000. A 
sum of £1,440 is asked for the purchase of old gun-metal for the 
Wellington Testimonial in Dublin, and £447 for the erection of 
tablets in Chelsea Hospital commemorative of the loss of the Birken= 
head and the Europa. Next £2,500 for purchasing for the British 
Museum drawings by old masters formerly in the Lawrence collec- 
tion—a vote that seems to have strayed into the wrong estimate ; 
£5,000 (part of £24,000), for a National Gallery in Dublin ; £5,000 
(part of £40,000), for an Industrial Museum in Edinburgh; £15,000 
for increasing the accommodation in the National Gallery in London ; 
and £1,000 to Professor Hansen, of Gotha, in acknowledgment of 
the value of his lunar tables to our navy. For public works and 
buildings there is to be voted £18,000 towards the site of the proposed 
Foreign-office Maron A a re-vote of money not expended); and 
£118,170 for Westminster Bridge and the approaches, apparently 





jeaving only £58,000 more to be voted. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents. ) 


Grants of Provisional Protection for Six Months. 
924. ApamM Bamurtr, Middleton Tyas, Yorkshire, “ Imp’ its in reap- 
ing and mowing machines, and in implements connected therewith.”— 
Pitition recorded 13th April, 1860. : 
1140. THomas MURRAY GLaDsToNE, London-street, City, ‘‘ An improvement 
in the construction and form of anchors.”— Petition recorded 8th May, 1860. 
1250, VALENTINE BakER, Hounslow, Middlesex, “‘ Improvements in breech- 
loading and other ordnance.”—Petition recorded 2ist May, 1860. 
1260, WiLL14M Tuomas SHaw, Bunhill-row, London, “ Improvements in 
thaumatropes or phenakistoscopes.” 
1268. st. a iuser, Fleet-street, London, “‘ An improved mode of sus- 
nding gas-lights.”—A communication from Jean Claude Charles Galli- 
—_ Boulevard St. Martin, Paris.”—/etitions recorded 22nd May, 1860. 
om? 








1292. ERMELINDE DE BLOck STEVENS, Antwerp, Belgium, sin 
ladies’ stays.””-— Petition recorded 25th May, 1860. 

1302. Joun Mouue, Seabright-place, Hackney-road, London, “‘ An improved 
apparatus applicabl: to flushing purposes.”— Petition recorded 26th May, 
] 


1308. Samus Cuatwoop, Liver Safe Works, Liverpool, ‘* Improvements in 
iron safes, and in locks for the same, which locks are also applicable to 
other purposes,” ‘ 

1810, Josrpu James Wetcu, Cheapside, London, ‘‘ Improvements in collars 
for gentlemen’s, ladies’, or children’s wear.” 

1312. Tuomas Cottman, Gas-street, Leicester, “ pam in the manu- 
facture of reels for reeling cotton and other thread.” 

1314, Witu1aM TASKER, jun., Waterloo Ironworks, near Andover, Hamp- 
shire, “‘ Improvements in straw-shakers for threshing machines.” — Petitions 
recorded 23th May, 1860. a 

1320, Tuomas GULLICK, Pall Mall, London, “‘ An improved spur-box.” 

1322. Wrigut Jones, Pendleton, near Manchester, ‘* Lmprovements in ma- 
chinery or apparatus for doubling or cutting woven fabrics, paper, and 
other similar materials.” : ? 

1324. Fioripe Hempryckx, Brussels, ‘‘ Improvements in the construction 
of railway chairs.” Y 

1326. Joun Trayes, Belfast, “‘ Improvements in steam boilers, or steam and 
heat generators, and in the application of heat.” : 

1328. ALEXANDER JouN PaTeRsoNn, Edinburgh, “‘ Improvements in agricul- 
tural traction engines and implements.”— Petitions 1 ecorded 29th May, 1860. 

1332. Francis BLAKEMORE Cox, Birmingham, ‘‘ Improvements in measuring- 
rules.” 

1334. CuARLES GREENWAY, Albert-place, Cheltenham. ‘* Imp ts in 
the manufacture of salt, and in apparatus used therein.” ves 
1336, WitLiam Epwarp Newtoy, Chancery-lane, London, “Certain im- 
provements in machinery for preparing aud spinning hemp and similar 
fibrous materials.”—A communication from — Compton Todd and 
Philip Rafferty, Paterson, Passaic, New Jersey, U.S.—Petitions recorded 

30th May, 1360, 

1338. Lavineton Evans FLETcuER, Upper Norwood, Surrey, ‘‘ Improvements 
in steam engines and boilers and their appurtenances.” , 
1340. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
the application of steam to the warming of buildings and apartments, and 
in apparatus therefor.”— A communication from Lewis Walker Leeds and 

Calvert Vaux, New York, U.S. 

1342. WILLIAM FARRELL, St. Helens, L hire, ” I mp 4 
ratus used in hoisting and lowering, as applied to mine-shatts. 

1344. Jonn Kinnipuren, Shotts Ironworks, Lanarkshire, N.B., “* Improve- 
ments in the manufacture or production of metal pipes and other generally 
similar tubular articles.” ; ; 

1346. Josep Menpay, Quarry House, Frindsbury, Rochester, Kent, * Im- 
pr ts in kilns employed in and for the manufacture of cement.” 

1348. CHARLES CLay, Walton Grange, Wakefield, Yorkshire, ** Improvements 
in implements for scarifying and grabbing or Rutting up weeds, and other- 
wise cultivating land.”—Petitions recorded 31st May, 1860. : 

1349. RicHaRD THRELFALL, Bolton, Lancashire, “Improvements in the 

inning hinery ly called self-acting mules.” “ 

1350, THoMaAS CRESSWELL and Henry Lister, Huddersfield, Yorkshire, 
‘‘Improvements in or applicable to fabrics posed of wool, cotion, silk, 
or other fibrous substances, or combinations of these or other fibrous sub- 

” 











its in appa- 











stai ‘ : 
1351. Grorag Parsons, Martock, Somersctshire, “‘ Improvements in the 
manufacture of carts, wagons, and drays.” nae 
1352, THOMAS;GREENWOOD and Joun BatuEy, Leeds, Yorkshire, “ Improved 
machinery for cutting and shaping wood.” a . 
1353. WILLIAM Epwarkb Newton, Chancery-lane, London, “A new and im- 
roved regulator for gas-burners.”— A communication from George 
Wetlientes Crummey, New York, U.S. a w 
1354. ANDREW GkorGk HuNTER, Dean-street, Newcastle-upon-Tyne, “ Im- 
provements in the manufacture of chlorine.”—/etitions recorded 1st June, 


1860. 

1356, WiLLIAM STRATFORD, Mile-end, Old Town. London, “ Improvements in 
fire-bars.” 

1357. CHARLES WILLIAM LaNcasTER, New Bond-street, London, and James 
Brown and Joun Hue@uEs, Newport, Monmouthshire, “ Improvements in 
cannon and other ordnance.” ss 

1358, JAMES AUSTIN, Mill Isle Mills, Donaghadee, Down, Ireland, Improve- 
ments in traction engines in connection with machinery or apparatus for 
p-oughing or cultivating land.” ? : 

1359. Georges Horner, Falls-road, Belfast, “Improvements in hackling 
flax and other fibrous materials, and in machinery for the same.” 

1360. Witttam Epwarp Newrox, Chancery-lane, London, ‘‘ An improved 

rmutation lock.”—A communication from William A. Carpenter, Elgin, 
llinois, U.S. 

1361. WittiaM Epwarp Newton, Chancery-lane, London, ‘‘ Improved ma- 
chinery for kneading or preparing clay for the manufacture of bricks or 
other articles made from plastic materials.”— A communication from 
Claus H, Clausen, Broager, Denmark. . 

1362. WitLiaM WiLMER Henry Smita, Birmingham, “ Improvements in the 
mode of and apparatus for preparing leather for harness and boot and shoe 
manufacturers.” —Fetitions recorded 2nd June, 1860, 

1363. Isaac James, Tivoli Works, Cheltenham, Gloucestershire, “* Improve- 
ments in washing, wringing, and mangling machines.’ we? 

1365, Joun JucKES, Newgate-street, London, ‘* Improvements in pipes for 
smoking tobacco.” 8 

1367. WituiaM Epwarp GEDGE, Wellington-street, Strand, London, “ Im- 

roved machinery or apparatus for manuring land.”—A communication 
rom Jean Eugéne Pillier, Lieusaint, France. 

1369. Joun Pincues, Oxendon-street, Haymarket, London, ‘* An improved 
press for embossing and stamping paper, linen, and other fabrics and sub- 
stances.” —Petitions recorded 4h June, 1860. 





Inventions protected for Six Months by the Deposit of a Complete 
Specification 


1387. CHARLES STEVENS, Welbeck-street, Cavendish-equare, London, ‘* A new 
material for packing and other purposes, together with the apparatus used 

in the manufacture thereof.”—A communication from Jean Pezieux Bal- 
thazar Masson and Antoine Meillard, Lyons, France.—Deposited and re- 
corded 6th June, 1860. EE: 

1410. Gzorce Kane, Dame-street, Dublin, ‘The making or fabricating in 
wood, metal, or other bl bst s, bedsteads capable of being col- 
lapsed into a convenient size and form for tran-port as personal luggage, 
and to be styled ‘Kane's portable folding bedstead.’ ”—Deposited and re- 
corded 8th June, 1860, 


Patents on which the Stamp Duty of £50 has been Paid. 

1651. Epwarp BrastEr, Stepney, Middlesex.—Dated 12th June, 1857. 

1686, Josepn Eu.is, Brighton.—Dated 16th June, 1857. , 

1699. ALFRED VINCENT NEWTON, Chancery-lane, London.—A communication. 
—Datea 17th June, 1857. ul 

1724. SamvuEL Fox, Deepcar, Shefficid.—Dated 20th June, 1857. 

1726, SamugL Fox, Deepcar, Sheffield.— Dated 20th June, 1857. — 

1830, WiLLtiaM PoLk, Birdcage-walk, London.—A communication.—Dated 
30th June, 1857. ¥ : 
1682. Joun Fow.er, jun., Cornhill, London, and WILLIAM Wonsy, Ipswich, 

Suffolk.— Dated 16th June, 1857. 

1684. Joun Fow.eR, jun., Cornhill, Ropert Burton, Maberly-terrace, Ball’s 
Pond-road, and THoMas CLARKE, St. James’-place, Hackney-road, London. 
—Dated 16th June, 1357. 

1697. Henry Brinsmead, Fore-street, St. Clement's, Ipswich, Suffolk.— 
Dated 17th June, 1867. 

1795. Jounx BouRNE, Billiter-street, London.—Dated 26th June, 1857. 

1802, STanisLas GauDRION, Chancery-lane, Londun.—A communication— 
Dated 26th June, 1857. 


Patents on which the Stamp Duty of £100 has been Paid. 


1453. James DitKes and Epwarp Turner, Leicester.—Dated 15th June, 
1853 








1442. Josep LEon Tauapot, Chaussé d’Antin, Paris, and Joun Davir 
Morrixs STiKL1NG, Larches, near Birmingham.—Dated 14th June, 1853. 
1472. Joseru WARREN, Maldon, Essex.—Dated 16th June, 1853. 


1504. WitLiam Hopesox and Henry Hopesox, Bradford, Yorkshire.—Dated | 9543, Is. id’: 


2%h June, 1853. 





Notices to Proceed. 
153. Cnarues Pierre Prick Laurens, Rouen, France, “‘ Improvements in 
the manufacture of chlorine.” — Petition recorded 21st January, 1860. 
310. James Epwarp Boyp, Hither-green, Lewisham, Kent, ‘‘ Improvements 


carriages and other conveyances used for the ance of children, 
adults, and invalids.”— Petition recorded 6th February, 1860. 

318. Martyn Joux Roserts, Crickhowell, Brecon, “Improvements in 

breech-loading fire-arms.” 

327. CoLLInsoN Haut, Navestock, Essex, “ Improvements in steam tilling 

machinery and apparatuses.” —Petitions recorded 7th February, 1860, 

. ALEXANDER Da.eerty, Shard’s-terrace, High-street, Peckham, Surrey, 
“‘ Improvements of watches, clocks, and chronometers.” 

838. GsoreE Wuicut, Ipswich, Suffolk, “* Improvements in sewing ma- 
og communication from Theodore 8. Washburn, Rochester, New 
York, U.S. 

341. Jutes Emme Duranp, Paris, “‘The manufacture of - r."— 
Petitions recorded 8th February, 1860. sicilictal 

349. Joun CLEG@ Lupron and JosePH BLEaspaALs, Church, near Accrington, 
I hire, ‘‘ Impr ts in ines for preparing and spinning cotton 
and other fibrous materials.” 

351. WILLIAM ARMAND GILBEE, South-street, Finsbury, London, “ Improve- 
ments in treating saccharine fluids.”—A communication from Edmond 
Pesier, Valenciennes, France.— Petitions recorded 9h February, 1860. 

356. Tuomas WessTER RAMMELL, St. Albans-place, St. James's, London, 
“Improvements in pneumatic railways and tubes.” — Petition recorded 10th 
February, 1860 

a > a Humpurys, Deptford, Kent, ‘‘ Improvements in marine steam 

oilers ” 

379. WILLIAM Mitton and Joun Penney, Lincoln, ‘‘ Improvements in appa- 
ratuses employed for cleaning, dressing, winnowing, separating, and sifting 
grain and is, and such like matters,” 

380. WiLLIAM Hakwoop, Stowmarket, Suffolk, “ Improvements in machinery 
for reaping and mowing.” 

381. Rictaxd Joun Coix, Chepstow Villas, Bayswater, London, ‘‘ Improve- 
ments in the manufacture of lead and other materials for pencils.”— 
Petitions recorded 11th February, 1860. 

384. Joun Coopek Happan, Bessborough-gardens, Pimlico, London, ‘‘ Im- 

provements in the manufacture of guns and of projectiles to be used 

therewith.” 

7. EpouakD LANDSBERG, sen., Paris, ‘‘ Improvements in buttons, studs, or 

other similar fastenings for wearing apparel or other purposes.” 

3. JRAN AUGUSTE HILARION BaLuanpe, Paris, “ An improved paper and 

ink for writing and printing purposes.” 

391. Joun Maksu, London-road, Nottingham, ‘Improvements in sewing 

machines.”—Petitions recorded 13th February, 1860, 

398. Joun Leacn, Rochdale, and Tuomas CLayton, Manchester, “ Improve- 
ments in pressing, ornamentivg, and finishmg woollen and other fabrics, 
and in the machiuery or apparatus employed therein.” 

405. Wituiam Davis, Bankside, London, ** Improvements in the manufac- 
ture of bread, and in apparatus applicable for the same.” 

407. GrorGx TomLinson Bousrisiy, Loughborough-park, Brixton, Surrey, 
“‘Improvements in apparatus for separatingsimpurities from grain.”—A 
communication from A. H. Dixon, Pearl-street, New York, U.S. 

408. SAMUEL RowboTuaM, Putney, Surrey, and Gror@s Harrison Bouten, 
Penketh, near Warrington, | hire, ““A ite soap.” —Petilions 
recorded 14th February, 1860, 

413. Grorck Wuieut, Ipswich, Suffolk, ‘* Improvements in winnowing and 
dressing machines.” — A communication from David Elon Norton, Toronto, 
Canada,— Petition recorded 15th February, 1860. 

441. WILLIAM Woopcock, Bes:borough-gardens, Pimlico, London, “ Improve- 
ments in stoves.”—/etition recorded 17th February, 1860. 

451. Micuakt Henry, Fleet-street, London, “‘ Improvements in the produc- 
tion of gas for lighting and heating, and in apparatus employed therein.” — 
A communication from Louis Cyrille Bureau, Boulevard St. Marvin, Paris. 
— Petition recorded 18th February, 1860. 

457. ALEXANDRE TEISSERR, Boulevard St. Martin, Paris, ‘‘ An improved 

blank stamping press.”—/etition recorded 20th Febi vary, 1860. 

467. PIERKE JULIEN WEERTS, Verviers, Belgium, * lmy is in the 

preparation of stuffs in general.”"— Petition recorded 21st February, 1860, 

504. RICHARD ARCH BALD Brooman, Flect-street, London, “* Improvements 
in quills, spools, or bobbins."—A communication from Stanislas Vigoureux, 
Reims, France.—/etition recorded 24th February, 1860. 

515. BENJAMIN ANNABLE and Joun BLENcu, Newcastle-street, Farringdon- 
street, London, ‘‘ Improvements in printing machines, rendering the same 
more compact, of less buik, and more available for use.” 

519. CHARLES WILLIAM SizMENS, Great George-street, Westminster, ‘‘ Im- 
provements in the construction of electric telegraphic cables and con- 
ductors, and in machinery connected therewith.” 

520. EBENeZER Exskiné Scott, Dundee, Forfarshire, N.B., ‘‘ Improvements 
in and pertaining to breech-loading guns and fire-arms.” 

531. JouaNN Faber, Stein, near Nuremberg, “‘ Improvements in ever- 
pointed pencil cases.”—Petitions recorded 25th February, 1860. 

569. WILLIAM CLank, Chancery-lane, London, ‘‘ Improvements in machinery 
for * sizing’ raw sila or other threads, and for cleaning the same preparatory 
to the sizing operation.”—A communication from John Edwin Atwood, 
Manstield, Center Tolland, and Lewis Leigh, Seymour, New Haven, Con- 
necticut, U.S.— Petition recorded |st March, 1860. 

606. WiLtIAM Epwarp Newton, Chancery-lane, London, ‘‘ Certain improve- 
ments in window sashes.”—A communication from Thomas Fry, Brooklyn, 
Kicg’s County, New York, U.S. — /etition recorded 5th March, 1860, 

615. Pigxre tiuGox, Paris, ‘‘ Improvements in obtaining and applying 
motive power.” 

618, WILLIAM RicHaRD JEUNE, Flower-terrace, Campbell-road, Bow, Middle- 
sex, “‘ Improvements in fire-lighters.”—/etitions recorded 6th March, 1860, 

674. GERHARDUS HENDRICUS CuNINCK JONGKINDT, Palace-road, Westminster 
Bridge, ** Improvements in the method of and apparatus for making cakes, 
and purified or refined oil out of cotton seed.”—J/'etition recorded 14th 
March, 1860. 

881. WiLuiam CLARK, Chancery-lane, London, “Improvements in axles or 
journals, in combination with lubricating axle-boxes for railway and other 
carriages.”—A communication from James Hervey Deming, Paris.— Petition 
recorded 7th April, 1860, 

895. Louis JoserH REPELIN, St. Marcellin, Isere, France, “‘ An expeditious 
mode of tanning.” — Petition recorded 10th April, 1860. 

938. LAURENT Marix BouLarp, Rue de |’Echiquier, Paris, ** An improved 
apparatus for preventing or destroying incrustatiuns in steam boilers.”— 
Petition recorded 14th April, 1860, 

1059. LtoroLD D'AUBKKVILLE, Boulevard de Strasbourg, Paris, ‘‘ Improve- 
ments in the manufacture of metallic boxes or vessels used to contain 
preserved alimentary provisions or other substances, and in the apparatuses 
and machinery employed therein.”—A communication from Altred Henry 
Rémond, Place Vintimille, Paris.—Petition recorded 27th April, 1860. 

1081. Epwin Sovrnory, Broseley, Salop, ‘‘ An improvement in, or addition 
to, tobacco pipes, and improvements in the facture and or ation 
of tobacco pipes.” —/etition recorded 28th April, 1860. 

1215. Makc ANTOINE FRANCOIS MENNoNS, Rue de I’Echiquier, Paris, ‘‘ An 
improved railway brake.”"—A communication from Oscar Prevosté, Ham, 
Somme, France.—Petition recorded 17th May, 1860, 

1234. SamugEL Davey, Hatton-garden, London, ‘* Improvements in fasten- 
ings for attaching buttons, studs, brooches, or other or t 
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The following Descriptions 
Engineer, at the Office of her Majesty's Commissioners of Patents. 





CLass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gear ing, Boile Ts, Fittings, $e. 


2705. T. Frrron, Manchester, ‘ Slide-valves of steam engines.”"—Dated 30th 

November, 1859. 

This invention consists in arranging slide-valves so that while or 
sliding on the face of the ports with sufficient = or force to secure a close 
joint, the main part of the weight or pressure on the back of the valves will be 
sustained upon rollers resting on suitable facings formed upon the cylinder, 
and placed under ledges on, or projections from, the valves; co} uently, 
the valves will be moved much more easily, and with much less friction, 
than the ordinary slide-valve, as the rollers will roll as the slides recipro- 
cate.—Not proceeded with, 
2723. J. Paton, Glasgow, ‘* Valves.”—Dated 1st December, 1859. 
This invention relates to the arrangement and construction of what are 
technically known as equilibrium or bal d p vaives of the duplex 
class, the object of the invention being the general improvement of the 
working action of such valves, and the removal of the difficulties as regards 
the unequal and varying pressure upon the valvular details during the 
operations of opening and closing. A ling to one modification of these 
improved valves they consist in each case of a spindle, having upon it at 
the proper distance asunder two disc-valves with conical or inclined faces, as 
adopted in ordinary lift-valves, Suitable faces are fitted up in the interior 
of the valve-casing or chest to receive these valves in the usual way, the 
upper valve-dise being somewhat larger than the lower one. A short 
distance above the upper valve there is fitted upon the valve-spindle a small 
solid piston or plunger arranged to work steam-tight in a short cylinder 
bored in or attached to the steam-chest cover, or ied in any other 
convenient way in the interior of the valve-chest, This cylinder is open at 
the bottom, at which end the piston is entered, and solid or closed at the 
top. Beneath the upper valve-dise lateral openings are formed in the body 
portion of the valve, so as to communicate with a thoroughfare in the valve- 
spindle, which is tubular at this part, This tubular portion opens up a 
communication with the small cylinder by means of diverging openings 
through the piston. The valve-spindle may be worked in any convenient 
way, and the steam or other fluid may be admitted to it either between the 
two valve-dises or outside, or, in other words, above the upper and beneath 
the lower one, the exit, of course, taking place correspondingly. ‘The effect 
of this arrangement is that when the steam is admitted externally to the 
valve, the upward pressure against the lower side of the piston relieves the 
equilibrium-valve from a large amount of downward pressure, and when 
opened, the steam entering into the space between the discs, finds its way 
through the hollow of the spindle into the cylinder above the piston, and 
thus a downward pressure is given to the valve, restores the equilibrium, 
and the valve can be closed again without any appreciable shock or resist- 
ance. Instead of the piston above the valve, a flexible diaphragm or other 
movable detail may be used, the essential object of the invention being the 
fitting up, in connection with a duplex or equilibrium-valve, a se’ and 
distinct piston or working pressure surface for the purpose of balancing the 
pressure during the operations of opening and closing the valve, 
2743. N. Cuayton and J, Suvrtuxwortu, Lincoln, ‘‘ Steam-boiler safety- 
valves.”—Dated 3rd December, 1859. 

For the purposes of this invention, a valve kept down on its seat by a 
spiral spring pressing upon it is employed, as has heretofore been proposed. 
According to this invention, however, this spiral spring is placed within a 
tube which is closed at the bottom, and a projection on the bottom of the 
tube presses on the top of the valve ; the upper end of the tube is open and 
slides within a short tube which is closed at the top, the upper end of the 
spiral spring bearing against the closed top. This latter tube is carried by 
standards from a ring which screws on to a short projecting tube on the 
top of the boiler, the end of which tube is closed by the valve. ‘by this means 
the spiral spring is protected from the action of the steam, In order that 
the driver of the engine may not be able to alter the pressure on the valve, 
a portion of the ring above mentioned is cut away, and when the ring has 
been screwed on to the tube projecting from the boiler, a oy fitting into 
the notch in the ring is slid over a projection on the tube into the notch in 
the ring, and the shackle of a padlock is placed through a hole in the 
projection from the tube, so that, unless the padlock is removed, the piece 
fitting into the notch in the ring cannot be withdrawn, and the ring cannot 
be unscrewed from, or screwed further on to, the projecting tube. 


2748. J. Hawkins, Lisle-street, London, and C. Hawkins, Walsall, Stafford- 
shire, “ Furnaces for consuming smoke.”—Dated 5th December, 1859. 
This invention cannot be described without reference to the drawings. 


2758. C. Seuus, Stockwell, Surrey, “ Marine steam engines”—Dated 6th 
December, 1859, 

This invention consists in an improved arrangement of horizontal engine 
for screw propulsion, designed for the purpose of effecting great economy of 
fuel by using the steam very expansively for obtaining a uniform and 
equable power, and for obviating the vibrating motion at present com- 
municated to vessels from the action of the engines when two only are used. 
For these purposes the patentee employs three cylinders placed together 
side by side, the area of which should be increased about one-third or one- 
half more than usual when intended for working with a great amount of 
expansion. The cylinders have a three-throw crank-shaft immediately in 
front of them, and each cylinder has two piston-rods, one passing above and 
one below the shaft, connected to a cross-head with the connecting-rod 
returning back to the crank; nearly opposite each of the two outer cylinders 
is placed a condenser with its horizontal air-pump, The air-pumps are 
worked direct from the pistons of the opposite cylinder, or by an arm from 
one of the piston-rods, Each of the condensers and air-pumps serves for 
the condensation of the steam from its opposite cylinder, and for one-half of 
the steam from the centre cylinder. In order to cut off the steam at an 
early part of the stroke of the piston, and as close to the cylinder as possible, 
he dispenses with the ordinary expansion-valves and adapts the slide-valve 
for that purpose, and employs an improved apparatus for shifting 
position of the eccentrics so as to be enabled to cut off the steam 
at the time required. This apparatus is also used as a starting and 
reversing gear, and consists of a train of two or more spur-wheels mounted 
in a movable frame for communicating the motion from the spur-wheel on 
the main crank-shaft to a spur-wheel on the crank or eccentric-shaft for 
working the slides ; this frame may be raised or lowered by suitable means 
so as to cause the eccentric-shaft to revolve to the extent required for effect- 
ing the intended operation ; and as the opening of the ordinary slide-valve for 
the admission of the steam becomes very much reduced when the lap is 
proportioned for cutting off the steam at an early of the stroke, he 











fastenings, to articles of dress, and for other uses.”"—Vetition recorded 19th 
May, 1860. 

1262. James Hickisson, Maria-street, Kingsland-road, London, ‘ Improve- 
ments in mcans or apparatus for ascertaining the character of metals, par- 
ticularly applicable to the detection of counterfeit coin.”—/’etdwa recorded 
2end May, 1860. 

1271. WittiaM Hickuine Burnett, Margaret-street, London, “ Improve- 
ments in electric telegraphs, and in apparatuses employed therewith, a 
part of which improvements is applicable to the winding of clockwork.” — 
Petition recorded 2rd May, 1860, 

1318. Everne Durosst, Place Valenciennes, Paris, ‘‘ A system of skeleton or 
framework with continuous free air currents, applicable to the construction 
and improvement of seats of any description, mattresses, saddles, and 
upholstery generally, with a view to render them ‘ hygienic.’ ” 

1320. Tomas GuLLIcK, Pall Mall, London, “ An improved spur-box.”— 
Petitions recorded 29th May, 1860. 

1344. Jonny KinnipurGu, Shotts Ironworks, Lanarkshire, N.B., ‘‘ Improve- 
ments in the manufacture or production of metal pipes and other generally 
similar tubular articles.”— Petition recorded 3ist May, 1860, 

1387, CHARLES Stevans, Welbeck-street, Cavendish-square, London, ‘A new 
material for packing and other purposes, together with the apparatus used 
in the manufacture therecf.”"—A eommunication from Jean Pezicux Bal- 
thazar Masson and Antoine Meillard, Lyons, France.—Vetition recorded 6th 
June, 1860, 

1410. Greoory Kanr, Dame-streect, Dublin, ‘‘ The making or fabricating in 
wood, metal, or other suitable substances, bedsteads capable of being col- 
lapsed into a convenient size and form for transport as personal luggage, 
and to be styled ‘ Kane’s Portable Folding Bedstead.’” = /’etition recorued 
8th June, 1860, 








| of their objections to such application, at the said Office 


And notice is hereby given, that all persons having an interest in oppos- 
ing any uae of such applications are at liberty to leave particuiars in writing 
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ys an improved description of slide-valve having one or more 
additional facings with the corresponding ports into the cylinder for the 
admission of the steam, so as to obtain the requisite amount of steam open- 
ing without increasing the area of the eduction openings. 
CLass 2.—TRANSPORT, 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 


2686. A. W. WILLIAMSON, University College, and L. Perkins, Francie-streat, 
Gray's-inn-road, » “ Propelling vessels.”—Dated 28th November, 
1859. 

For the purposes of this invention an upright shaft or axis is used, which 
receives an alternating or partial rotatory motion, first in one direction and 
then in the other, from a steam engine or other power. At the lower part 
of this shaft or axis is a crank, on the crank-pin of which is attached a 
propeller or float-board, in such manner that a greater length of the pro- 
peller or float-board is aft the crank-pin, and a lesser length of the pro- 
peller or float-board is forward of the crank-pin. The propeller or float- 
board is so attached to the crank-pin as to move thereon as on an axis, but 
it is stopped from moving beyond a certain distance in either direction by 
two stops formed on the crank, one on either side, against which the shorter 
part of the propeller or float comes as it is alternately moved first in one 
direction and then in the other.—Not proceeded with. 

2699. J. B. Benarr, Upper John-street, Fitzroy-square, London, “ Navi- 
gating ships or vessels.”—Dated 20th November, 1859. 

Every navigator who has been in the habit of navigating vessels on the 
principle of great circle sailing knows, says the inventor, that, as the 
latitude and longitude of a vessel sailing from port to port on the great 
circle is continually changing, abstruse and intricate calculations are re- 
quired to ascertain the precise course in which it is necessary to steer a 
vessel in order to keep her on the great circle, which is of course the shortest 
and most direct line from point to point, The improved mode of ascertain- 
ing the true course in which to sail a ship consists in taking the proper 
bearmgs direct from a movable compass card, or other equivalent con- 
trivance, adapted to a chart upon which the changing position of the vessel 
may be marked from time to time when required to take an observation.— 
Not proceeded with, 

2701. C. CoLwet, Belvidere-place, Southwark, Lowlon, ‘* Propelling sea- 
going vessels.” — Dated 20th November, 1s5v. 

This invention consists in a means of propelling vessels without the use of 
either paddie-wheel or screw propeller. The inventor makes use of a sub- 
merged double-actioned oscillating double-flouted propeller, which is 
capable of direct action without loss of power, and with increase of speed, 





2582, 3d. ; 2583, 9d, ; 2613, 10d. 


and at a small cost of fuel, and by which a ship may be steered, or even 
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turned in its own axis in case of accident to the rudder, with the further 
advantage of applying this invention to either the stern or the sides of the 
vessel.— Not proceeded with. 

2732. W. H. Auprinen, Kingsdown, Bristol, ‘‘ Paddle-wheels or propellers.” 
Dated 2nd December, 1859. 

This invention consists in a combination of two compound cranked bars, 
forged of suitable square or round bar-iron, either in one piece or suitably 
connected as convenient, each being cranked forward and backward at each 
end in the parts that carry the paddles, the cranks being on each side in the 
same plane, and that portion of the bars that is amidship, or extending 
from side to side on the interior, is cranked in opposite directions at right- 
angles to the plane of the end cranks. The two compound beams or cranks 
are connected together with strong suitable connecting-rods, so as to work 
in unison ; and, according to the distance they are placed asunder, so the 
greater or less number of paddies the inventor is enabled to use, and which 
paddies are by this arrangement always manufactured in a vertical posi- 
tion. —Not proceeded with. 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 











2680. T. Watson and G. Heatey, Rochdale, Lancashire, *‘ Silk velwvets.”— 
Dated 26th November, 1859. 

This invention consists in the novel and particular application of acertain 
description of silk waste (which has not been hitherto so employed) te the 
manufacture of silk velvets. Such silk waste is known in the trade as *‘ soft 
silk waste,” and * hard silk waste,” and is made from the windings of raw 
or thrown silk in its dyed or coloured state, and from the weaving or manu- 
facturing of raw silk goods, or by any process in which this class of waste 
arises, whether coloured or uncoloured. 

26096. H. Suarpr, Broad-strect-/muildings. London, “* Preparing wool for thé 
purpose of carding or combing t.”"—A communicatiin.—Dated 2W9th 
November, 1859. 

In carrying this invention into effect the inventor puts a quantity of 
linseed into water in which carbonate of soda or alkali is dissolved, and he 
boils the same, He then adds some sulphate of zine to the liquid which is 
formed by such boiling, and he then applies the liquid so prepared to the 
wool before carding or combing it. By this process he is able to dispense 
with a large portion of the olive-oil which has been hitherto used in the 
preparation of wool for carding and combing.—wNot proceeded with, 

2697, J. Kine and J. SuTron, Rochdale, Lancashire, ‘* Mules for spinning.” 
Dated 20th November, 1359, 

The First part of this invention consists in an improved combination of 
machinery for regulating the winding of the yarn on to the spindles. The 
winding-on chain is connected in the usual manner to the nut of the screw 
of the radial arm, and this screw has a bevel pinion at its lower end which 
is driven by another pinion, to which is fixed a pulley, The improvements 
relate, Secondly, to the mode of giving motion to this pulley. A rod with 
three or other convenient number of catches upon it is supported at one 
end by the pulley connected to the bevel pinion above referred to, and at 
the other end on an anti-friction roller; a weighted band or strap is attached 
to the rod, and passes over the pulley fixed to the bevel pinion. A weighted 
lever of the usual construction is connected by a chain to the faller-shafts 
and this weighted lever has a projection, which, when the yarn is too tight, 
comes against one of the catches of the rod, and moves this rod longitudi- 
nally as the carriage is running in; the weighted band or strap connected 
to the rod is thus made to turn the pulley partly round, thereby giving 
motion to the bevel pinion which turns the serew of the radial arm, and 
thus moves the nut of the winding-on chain further from the fulcrum of the 
radial arm. When the double cone of the bottom of the cop is completed, 
the weighted lever is held above the catches on the rod, and the winding-on 
continuous until the cop is completed, By this means the nut is raised on 
the screw so as to vary the speed of the winding-on motion in proportion 
to the gradually increasing diameter of the cops. Another part of the in- 
vention consists in an improved mode of scavenging or removing the flyings 
from the carriages and roller beams of mules, and the apparatus for effect- 
ing this consists of brushes or clearers connected to the mule carriage, and 
made to traverse to and fro along it by a worm on the tin drum shaft acting 
on a pinion which, by suitable gearing, gives motion to a band passing 
over pulleys mounted at each end of the carriage ; or any other combination 
of machinery nu be used for imparting the requisite traverse motion to 
the brushes or clearers.—Not proceeded with, 

2704. G. J. Watnweiant, Dukinteld, Cheshire, “ Apparatus for supplying 
moisture to the air in cotton factories, and for indicating and registering 
the strength and elasticity of yirn and thread.” — Dated 30th November, 1859: 

The patentee causes belts of fabric to pass slowly through troughs con- 
taining water; the rollers for giving motion to the belts may be driven by 
friction from the shafting of the room, or in any other convenient manner, 
or any other mode of exposing a large wet or moist surface of fabric or 
other material to evaporation may be adopted. In order to test and ascertain 
the greater strength and clasticity of yarn or thread, when manufactured 
under the conditions above referred to, he makes use of an apparatus for 
indicating and registering the same, this apparatus consists of a spring- 
balance or other equivalent, and of a rack or slide acvuated by suitable 
gearing ; the yarn is connected between the balance and slide, and the force 
is exerted on the slide by a crank, or ‘otherwise. When the yarn breaks, 
the strength and elasticity are indicated by pointers and indexes; this 
pe a nog may be used for indicating and registering the strength and 
elasticity of every description of yarn or thread, 

2707. S. Mortimer and G, Swaine, Bridford, Yorkshire, “ Spinning and 
doubling wool.” ~ Dated 30th Noveniler, 1 q 

The patentees claim the application and use of ** tooth and pinion rollers” 
having their surfaces fluted in the form of cogs or teeth of gear-wheels, 
instead of the rollers now in use in machinery for spinning and doubling or 
twisting wool or other fibrous substances. 

2709, J. M. Winson, Manchester, ‘ Finishing woven fabrics, called * Arabian 
stripes or scar/s.’ "—~ Dated 30th November, 1959. 

In carrying this invention into effect, the patentee first submits the cloth 
or fabric to the usual process of stiffening or sizing calicoes or similar 
fabrics, and then passes it between two weighted rollers, namely, two 
rollers revolving in suitable bearings, and weighted in any convenient 
manner, to give the requisite pressure to the fabric And to obtain the 
necessary crimped or uneven surface of the fabric generally known as 
® Arabian stripes or scarfs,” he obstructs the fabric in its progress through 
or between the rollers by one or more cross-pieces of Wood or other suitable 
material, which press against the said rollers as the fabric passes between 
them, which thus produces the desired result. If necessary or advantageous 
he uses two or more pairs of weighted rollers, the surfaces of wh ch may be 
either fluted or plain, according to the design required, When necessary 
for subsequent purposes, he dyes the fabrics any required colour previous to 
the crimping process, 

2715. A. Mercier, Louviers, France, * Felting the rovinga, stubs, and threads 
or yarns of wool, &e.”—-Dated lst December, 1859. 

The patentee claims, First, the method of imparting a different come-and- 
go movement to each of the friction rollers, Secondly, the use of thick 
cloths of any description guided at their extremities, the cloths remaining 
free to expand or contract according to their degree of humidity. Thirdly, 
the use of a groove or slide and tension rollers with guards, between which 
the cloths circulate without being able to deviate from their path. Fourthly, 
the different rotatory speed given to the friction rollers in order to obtain 
more or less stretching, and ai the same time a regular tension upon the 
threads during the felting, and to prevent entanglement — Fifthly, the 
transmission of more or less warta water to the endless cloths and friction 
rollers by means of a brush or roller moving in the warm water with more or 
less speed, and in contact with the endless cloths. Sixthly, the application of 
any method of stretching previous to the introduction of the threads or 
rovings to the felting machine, Seventhly, the application to this machine 
of spindles with small wings horizontal or vertical, re-winding the felted 
threads, and giving them a suitable stretching to increase their solidity, and 
capable when required of twisting together several threads to make a many- 
coloured thread, Eighthly, the application of the double method of drying 
the threads after felting by means of steam-pipes placed beneath the reel 
and in a trough 
. 2730. D, Mackinson, Bolton-l od Le 

Bolton-le- Moors, ** Card engines, 1850, 

This invention consists in casing up the lower suriace of the main eylinder, 
and in making a grid in the said casing at or near the centre of the main 
cylinder, to allow the dirt and flyings to escape into the box under the card- 
ing engine. Another grid is placed for the same purpose under the licker 
in, and a third partiy under the dotf by this means the longer staples of 
cotton or other fibrous material which are now thrown off aud wasted are 
retained in the circumference of the main cylinder, while only the dirt and 
very short fibres are thrown off. Not proceeded v 
2741. R. Bord and W. Hayuvnst, Burnley, Lanceshire, ** Temples.” —Dated 

Srd December, 1859. 

This invention relates to the manufacture of ‘* temples” by self-acting 
machinery, and more particularly to « certain description thereof known as 
** Elce and Bond's patent roller temples The improved machinery consists 
in a suitable bed or frame upon which two supports or carriers are placed to 
hold the piece of metal or * blank roiler” of which the temple is formed, 
whilst the surface is under the operation of being roughened or cut. This 
cutting is effected by a pointed punchiny tool tixed in a sliding tool-box or 
holder capable of adjustment to various angles of inclination; uj this 
tool-box a hammer is caused to descend, striking th 
and raising a metallic point which is termed ** rasp cuiviug ;” or instead of 
the tool being inserted in a sliding holder it may be attached to the hammer 
which may act directly upon the roller. 


















































Moors, and J. Horr, Hari 
‘"—Dated 2nd Decanber 
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provided with suitable mechanism and gearivg to cause the blank roller or 


temple to rotate and travel forward, so as by the simultaneous double 
motion the points are formed in a spiral course from end to end of the 
temple, the hammers and tool-boxes being actuated by cams and eccentrics 
on the main driving-shaft. After the temple has thus been roughly or rasp 
cut, another tool is employed having a countersunk die which forms the 
roughly formed projections or points into perfectly shaped pins, and a more 
regular and perfect temple is produced than hitherto done by hand. 

2760. J. Jones and J. Huwt0x, Rhodes, near Middleton, Lancashire, “* Appa- 
ratus to be used in dyeing, dunging, soaping, and clearing fabrics,” — 
Dated 6th December, 1859, ; 

This invention consists of an apparatus for stopping all the pieces of 
fabric under operation in a convenient position for being disunited. For 
this purpose, the patentees employ a cross rail and board or plate with open 
slots at one edge ; these slots must be sufficiently wide to allow the fabric to 
pass freely except at the part where the two ends are united. When it 1s 
desirable to remove the pieces of fabric from the vat, the board or plate is 
applied, and each piece of fabric is introduced into one of the slots ; the 
reel is allowed to revolve until each joining of the ends of the fabric has 
been stopped by the slot board ; the reel is then stopped and the attendant 
can then disconnect the ends with facility, as they are all in contact with 
the slot board, thereby considerably economising labour; or any other in- 
strument may be used whereby the motion of the fabric is arrestet by the 
extra thickness or bulk caused by the joining of the ends coming against a 
fixed object ; or in case the joining of the ends does not sufficiently incre 
the bulk, a piece of any suitable material may be attached to the fabric 
or near the joining. The pieces may also be stopped by pegs or projections 
attached to a rail, which pegs or projections take hold of the joining which 
is made with a loop or double portion ; or the pegs or projections may take 
hold of any object attached to the fabric at or near the joining. 

2773. T. R. Hanvine, Leeda, ** Combing, carding, or hackling jlax.”—Dated 
7th December, 1859. 

This invention consists in making the combs or hackles with pins or teeth 
bent in a peculiar form, so as to strike into the mate more directly, and 
so that the yielding or springing of the pins or teeth occasioned by their 
elasticity will cause the point which is in action to leave the fibres of which 
it has hold more freely and quickly, and without breaking them so much as 
is done with ordinary combs or hackles. The teeth of combs or hackles 
have heretofore been made straight, or nearly so, but the patentee has 
found that, by bending the upper part of the pin out of the vertical line, in 
a manner somewhat similar to that adopted in making the teeth of wire 
cards, and also by flattening the vertical part of the pin or tooth, he is 
enabled to obtain an amount of elasticity which is exceedingly desirable in 
operating upon sil The pins or teeth of the improved combs or hackles 
are wade of steel wire, and they may be made either round or flattened, 
according to the strength and elasticity required, which elasticity will aiso 
allow of their being inserted into wood or other rigid material mstead of 
leather or other yielding mgterial, which 18s now the ordinary practice in 
making wire cards ; and in order to prevent these steel pins or teeth from 
turning round in their holes or seats when made round wire, he flattens 
them at some part which is inserted into the wood block, leaving the lower 
end for the facility of inserting the pin. 

2 M. Jacony, Nottingham, * Twist-lace."—Dated Tt December, 1859. 

Forjthe purposes of this invention ordinary twist-lace machines may be 

used, but the warp-threads and the carriage or bobbin-threads are arranged 



















































to work as hereafter explained, the object being to obtain meshes 
or ground and close finiug or weaving. ‘Ti are as many carriage 
or bobbin-threads as there are warp-threads, but in place of the 
pillars and crossings of the Jace being made with one warp-thread 
and one bobbin-thread, as heretofore been the case when 
using a like number of carriage and warp-threads, the pillars for 
the ground of the lace are each made by combining two carriage-tireads 


and two warp-threads, so that the lace will be in fact half the gauge of the 
machine, or twice as coarse in the meshes as tae machine would produce if 
each pillar were made by simply uniting « carriage or bobbin-thread round 
one warp-thread thus combining four threads (two carriage or bobbin- 
threads and two warp-threads) in producing the pillars and crossings of the 
lace, the ground or meshes may be made comparatively open, whilst the 
finings or weavings in the lace may be made closer in relation to the ground 
than has heretofore been the case in laces produced in bobbin-net or twist- 








lace machines.—Not proceeded with. 
2774. J. Compr, Belfast, ‘* Hackling, carding, and preparing fax, & 
Dated 7th December, 1859. 

This invention relates, First, to an improved mode of hackling cut line 
flax. Hitherto it has been usual for this kind of work to cut or break the 
flax before hacklin g it, which makes two hackling operations, one for each 
end of the flax, and a change in the holders necessary to complete the 
hackling of each piece of the cut flax; these two operations commencing 
at the extremities, and overlapping in the middle of the pieces of flax, have 
the effect of breaking the fibres and destroying their continuity to a con- 
siderable extent. To remedy these evils the patentee proposes to hackle in 
one direction as much of the length of the flax as may be required, and 
then to cut or break this hackled portion off, and repeat the operation as 
often as the length of the flax will allow. ‘To carry this out, all that is re- 
quired is that the hackled portion of the flax which is to be cut off should 
be held by the hand or screwed into another holder, and presented to a flax 
cutter before the rough end is taken out of the holder that holds it. The 
invention relates, Secondly, to certain novel means of imparti to the 
hackles of hackling machines a variable and a changing rate of speed, and 
als» for operating the flax holders, so that the *“‘dwell” of the holders 
may be regulated as desired, and a movement to and from the hackle pins 
may be mmparted to them, 

J, Lawson and W 
ih Decewber, V5). 

This invention relates to the engaging and disengaging of the driving 
details contained in the spinning or twisting of yarn, thread, twine, cord, 
rope, or wire, and has for object simplicity of arrangement and construction, 
together with the rendering of a number of spindles independent of each 
other. A simple modification of the invention is applicable in rope-making, 
in the operation of twisting the strand, for example, and in this case the 
jack-wheel is a large spur-wheel, and the spindles to which the strands are 
hooked or otherwise attached have pinions formed or fixed upon them 
which receive motion from the jack or spur-wheel when in gear therewith, 
Each spindle has a spring applied to it which tends to draw it in the 
direction of its length, so as to take the pinion out of gear, and the pinion 
is brought ,into gear by the forward pull or strain applied to the strand. 
The radial ends or edges of the teeth of the pinion and spur-wheel (or of one 
of them) are bevelled or rounded, by which the entrance of the pinion into 
wear is facilitated ; and in practice the engagement can be effected without 
reducing the speed of the jack or spur-whecl. The same jack-wheel drives 
a number of spindles, but these are quite independent of each other, and if 
any one of the spinners perceives a fault in his strand, he can, by simply 
yielding backwards, allow his spindle to be drawn out of gear by its sprit 
drawing it in again when the fuult is rectified, 














HaGo, Glasgow, ** Spinning or twisting.”—Dated 




























CLass 4.—AGRICULTURE, 
Jneluding Agricultural Engiues, Windlasses, Implements, Flour 
Mills, Xe. 
2749. J. Benn, Tiwicd, Northamptonshire, “ Drills."—Dated Sth December, 
1ds50. 
This invention consists in improvements in drills used for drilling all 
kinds of agricultural and garden seeds, and is also applicable to sowing all 
sorts of pulverised manures or earths, By this invention the drilling on 
sides of hills, and rough or uneven ground, will not affect the regular supply 
of seed or manure, the delivery from the box into the usual tins being 
direct from the side of the box near the bottom, the seed or manure is 
quickly deposited in the ground, and the same box can be used for al! kinds 
of seed or pulverised maunres or earths, and will empty, if required, within 
2in. of the bottom before it requires to be replenished. The q ity of 
seed or manure to be sown may be regulated by turning a screw at the seed 
aperture, Which raises or | rs a slide to be attached to the box, and which 
slide regulates the size of the seed aperture or outlet, By fixi 
india-rubber or bristles on each side, or on the bottom of the 
sufficient elasticity may | ed to prevent the grinding, ¢ 
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stoppage of beans, peas, or manure at the outlet. The driil-box may be 
made of wood or other suitable material, either single or compound, or 
icast, and may be worked hy man 






either for drilling in rows or sowing brog 














or horse, accord size. For these purposes chains, ce or straps 
may be used which y be made of leather, metal, or any other suitable 
material, or a cor m of suitable materials 1 of any suitable and 
convenient shape, size, breadth, or leagth, accordi o the sced or manure 
to be distributed or sown, ‘The chains, ¢ or straps, may be used in 
combination with pull ys and rollers, or m combination with rotatory discs 





placed on an axle on the side of the box 


CLiass 5.—UBILDING. 


lyricks, Tiles, Drain 
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Including Brick and Tile Machi L 
Fittings, W wrming, Ventilating 











tool into the roller, | 


The roller supports or curriers are | 
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cinder or ryuse slay 
The refuse matters which the patentees 
es CL this invention, tuat Is lo say, 
bricks, tiles, )-pipes, and other ¢ 
in the processes « facturing, puddiing, 
are crystalline in their structure, and metalic in 
irou or copper in var 
substances, and they propose to use these ciiders or refuse slags while they 









Auee, and contain 
us proportions, combined with silica and other earthy 
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Pipes, and 







are in a fluid state, such state of fluidity being derived either from the heat 
of the smelting stacks or furnaces in which they are first formed, or from 
their being subsequently remelted in any convenient manner. These 
molten slags or cinders may be used to form bricks, tiles, drain-pipes, and 
various other articles, and in order to communicate to the fluid mass such 
shape or form as may be desired, a convenient quantity thereof is to be 
run into iron or other suitable moulds, similar to those used for obtaining 
metal or other castings. 

2757. F. Coienet, Boulevard St. Martin, Paris, “‘ Manufacture of beton or 
composition applicable for purposes of covering, building, and construc- 
tion.” —Dated 6th December, 1859. 

The patentee claims, First, the improved mode of or combination of 
processes for manufacturing beton substantially as described, wherein 
excess of moisture is obviated and absorbed, and the mass brought by a 
combined crushing, mixing, and pressing operation, and by agglomeration 
into the required condition. And he claims this though the precise pro- 
portions or ingredients stated to be introduced into the beton in combination 
with the lime and sand, the precise form or details of machinery for per- 
forming the processes, and the exact means of reducing the quantity of 
water or moisture may be varied, provided the general character of the in- 
vention as set forth be retained. Secondly, he claims the obtaining of the 
beton or composition in the condition of pulverulent or plastic paste by 
employing means for reducing the quantity of water (used in the manu- 
facture or contained in the ingredients thereof) considerably below what is 
usual, such as by the preliminary preparation of the lime with much less 
water than usual, previous desiccation of the sands used, and the employ- 
ment of natural or artificial puzzolanas or such like moisture-extracting 
agents sorbents. Thirdly, the subjecting of the combined ingredients 
to a sustained and forcible op ion or process performed by machinery 
instead of by hand, whereby they are in one operation pressed, crushed, and 
mixed together, and the whole brought into the necessary plastic or pasty 
condition, notwithstanding the minimum of water used, and by the 
employment of which operation the proportion of lime hitherto 
used in the manufacture of lime-beton may be considerably reduced. 
Fourthly, the employment, in preparing the beton, of lime brought into a 
state of very firm plastic paste by means of a preliminary grinding or crush- 
ing operation exerted on the suid lime, such lime having been previously 
slacked with the least possible quantity of water, whereby the proportion of 
lime usually employed in such betous may be considerably reduced, 
Fifthly, the drying or desiccating of sands ond gravel before combining 
them with the lime in the manufacture of beton for the purpose of reducing 
excess of water or moisture. Sixthly, employment of natural or artificial 
Zolanuas or such like matters (matig(s pouzzolaniques), independently of 
‘heinical qualities, but in such proportions as may absorb the excess of 
moisture introduced mto the beton with the lime, sand, or other ingredients, 
and as may be regulated by the quantity of moisture to be extracted in 
in the beton after subjectins it to the forcible mixing, crushing, 
and pressing operation before referred to in the condition of consistency in 
Which it is fitted for being agglomerated. Seventhly, the employment in 
beton having lime for its base, and prepared according to this invention, of 
cements in proportions much less than hitherto, and never exceeding pyth 
A,th or th, whereby to accelerate 
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part of the mass, and sometimes not over 
and increase the solidification of the betun, aud absorb excess of moisture 
therein (acting in this respect as puzzolanas). Eighthly, the introduction 
into the mass of the composition, when desirable, of double-headed nails, 
and other irregular fragments or pieces of iron or binding agents, that is to 
say, agents to resist disruption. 

}. Manpott, Sunbury-terrace, Liverpool-voad, Middlesex, “* Wind-guards 

for chimneys.” —Dated Tin December, 1352. 
This invention cannot be described without reference to the drawings. 























2776. 








2781. J. AkrowsMitTu, Bilston, Stagfordshire, ‘* Improvements in the manufae- 
L Furnaces used in the suid 





ture of beams or girders, Gnd in inachinery and , 
manufacture.” —Dated sth December, 135: 
This invention cannot be described without reference to the drawings. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or jor Defences, Gun Carriages, Se. 

2755. A. Lancaster, Kensington, London, “* Improvements in breech-loading 

Jivearus, im projectiks, and in appiratus for charying cartridges for 

brecch-loading and other arms.” — Dated Sth December, 1359. 

This invention in breech-loading arms consists in the employment of a 
cap on the rear end of the barrel, in forming a hole eccentrieally through 
the same, and in forming the bore out of the centre of the metal of which 
the barrel is formed; thus, when the cap is turned in one position, the bore 
ot the barrel is in a line with the hole through the cap, and then the gun is 
ged; by turning the cap the breech is closed and the gun ready for 
being discharged. ‘Lhe improvement in projectiles consists in coating or 
covering the lead or other metal of which they may be composed, with 
another metal of such nature that oxidation and corrosion may be prevented, 
The improved apparatus for charging cartridges consists of a box open at 
top and closed at bottom, by a slide having at top and inside a quick female 
screw. A hollow cap furnished with a handle, and thread«d on the outside 
with a corresponding thread, works in and out of the female screw; a 
flanged recess is made on the inside at bottom of this hollow cap. A lever 
plunger press, the plunger of which is free to work through the hollow cap, 
forms part of the apparatus, A cartridge case, having been placed in the 
box, is first charged with powder, the plunger is brought down thereon and 
raised ; a wad is next inserted and rammed down, and the hoilow cap is 
then turned down by its handle, when the flanged recess at the bottom turns 
the top edges of the case over the wad and secures it in its place ; the slide 
at the bottom of the box is withdrawn, and the plunger is driven down to 
force the finished cartridge from the box.—Not pioceeded with, 
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CLass 7.—FURNITURE AND CLOTHING. 
Inclucling Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


Yovens, Hackney, Middlesex, ‘‘ Apparatus sor playing keyed 
musical instruments.” — Dated oth Decciaber, 1859 

This invention is applicable to pianos, organs, and other instruments in 
which tue keys are arranged in a similar manner. The apparatus consists 
of a cylinder, by preference of cast-iron, of which the length is equal to, or 
exceeds that of, the key or tinger-board of the instrument; it is mounted in 
a suitable frame, and » auged that it may be placed over the keys of a 
no or organ constructed in the ordinary manner, and again removed 
‘om them with facility when it may be required to play tue instrument by 
hand, Under the cylinder a series of levers is placed, equal in number to 
the keys of the instrument to be played; each of these levers is capable of 
moving in a vertical plane ou a piu or axis carried by the frame. At one 
end of each lever is a rounded point, which projects upwards and comes in 
coutact with the wider surface of the cylinder, and the other end of the 
lever is weighted. The cylinder is caused to revolve by clockwork, or it 
may be by suitable gearing actuated by hand, and it is arranged to move a 
short distance lengthwise between each revolution. In the periphery of the 
cylinder small holes are bored, and the arrangement of these holes will 
depend on the tunes to be played. When, in the revolution of the cylinder, 
the pointed ends of the levers meet the holes in the cylinder, they descend 
into them, and the other or weighted ends of the levers fall down on the 
keys, and so cause the corresponding notes to sound,— Not proceeded with. 
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2755. E. L. and J, W. Zampra, Hation-ygarden, London, 
“© St ex l 5th December, 1859. 





This invention relates to a novel mode of constructing these instruments 
so that they may be taken to pieces and packed up into a small space, 
together with several of the pictu so as to admit of the instrument being 
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placed and carried in the pocket with facility and without inconvenience.— 

Not proceeded with 

2785. W Prosser and J. Hoae, Witton Park, Darlington, “ Cooking 
cpparatus particulurly suitable sor military purposes.” — Dated Sth 


December, 1352. 

In carrying this invention into effect a suitable boiler is arranged for the 
uir juantity of meat or soup required ; this boiler is provided with an 
inwer bottom or lifter, so that the meat may be raised from the interior by 
ineans of a portable crane or derrick, and swing round upon a platform for 
iore easy distribution thereof. A steamer or cullender is added in which 
oes taay be cooked at the same time. A commodious oven or ovens 
iu close proximity to the boiler for baking meat, bread, or pustry, over 
uich are perforations for stew kettles, frying and gravy pans, and the like, 
“0 a Steam-chest for cooking any kind of vegetables, puddings, rice, fish, 
or other articles to which steam is applicable. A second boiler is added in 
which to make coffee, cocoa, &c., together with a reserve boiler for making 
fea, grog, &¢., or to supply the other boilers. Recesses or hot air-chambers 
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are arr sd beneath tie apparatus for the purposes of drying fuel or other 
drying purpose, also lockers or store boxes for various purposes, and the 
whole of the various « ations of cook red at the same 
time by one f by arrangement before described; or, when only one 















or two cooking operations are required, the fire may lessened by metal 
slides, which act as partitions iconfine the fire to the place v ec such 
operation is desire the atus is to be made of any suitable size, and 
is mounted ou w und sj xs (which may be detached w necessary). 
hen an army is upuu the march, the cooking op ions can be 

vith as easily as when in camp, A funnel or suoke-pipe is 

1 the locomoti > principle, and ma le to rise or fail as 





“e or furnace being adaptd to burn 


may require, 
cases of 


either cx , wooed, turf, or any other kind of dry 
emergency may require. 
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2797. J. D. Duwwiciirr, Nottingham, “ Bonnet fronts and ruches.”— Dated 
9th December, 1859. 


This invention consists in applying warp or loop-made fabrics in the 
banding of the goffered fabrics used in ing bonnet fronts and ruches. 
In carrying out the invention the warp or other loop-made fabric is stiffened 
and folded into the form of a band, and the goffered fabric is then fixed 
or cemented into the band in the ordinary manner. 


Crass 8.—CHEMICAL. 


luding Special Ch l and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 
2653. B. BaestEer, King’s-road, Gray’s-inn, London, “ Giving surface jinish 
to paper.” —Dated 23rd November, 1859. asada 

This invention relates to the adaptation, arrangement, and combination 
for effecting the pressing processes in giving surface finish to paper, as well 
as in copper-plate and other printing and in embossing, in order that press- 
ing surfaces of a cylindrical or segmental character may have an alternating 
motion given to them. ° 
2664. W. S. Lasu, Wreay Syke, Cumberland, “ Improvements in the manu- 

Jacture of paper, and in the preparation ef a substance to be employed 
therein.” —Dated 24th November, 1859. 

This invention consists in the employment of a substance hereafter 
described in the manufacture of paper, which will both size the payer and 
add to its density. The said substance, when mixed with the pulp, further 
aids the manufacture of paper by rendering the pulp less liable to adhere to 
the wires of the paper machine, and to the rolls, than when the ordinary 
methods of manufacture are followed. The patentee prepares the substance 
by mixing carbonate of lime or carbonate of barytes, ur sulphate of lime or 
sulphate of barytes, or carbonate of magnesia or other like earthy substances 
in a finely divided state with resin, prepared in the manner described for 
making waterproof size or varnish in the specification of a patent granted 
to the present patentee on the 28th October, 1856, No. 2527, and while the 
resin is still mixed with water in a bleached state. 

2688. P. R. Hong, Calcot-crescent, Primrose-hill, London, “ Paper.” —Dated 
28th November, 1859. 

This invention consists in taking of speut hops, after the brewer has done 
with them, and digesting them at a heat, under pressure with steam of 
about from 220 deg. to 250 deg. Fah., and then pressing the feculent or 
mucilaginous matter from them. They are then steeped in cold water for 
a short time, and, if for common } aper, they are immediately put into the 
pulping engine and cut up into puip in the ordinary way. If for superior 

per they are steeped in a solution of bleaching liquor, or a solution of 
Eyarochloric acid and water, or any of the solvents for gallic or tannic acids, 
both of which are present at all times in spent hops. They are then treated 
in the same manner as before, and used either alone or in combination with 
any other fibrous material for the purposes of making a paper, papier 
maché, patent fibrous wood, mil! boards, or any of the compounds wherein 
vegetable pulp is used. 

2691. J. Bowyer, Hunslet, Yorkshire, “ Preparing clay for the manufacture 
of crucibles, pots, and earthenware.”—Dated 28th November, 1859. 

The object of this invention is to purify the clay from which crucibles, 
pots, and earthenware are to be made, when such clay contains iron, lime, 
or magnesia, by removing the impurities from it, and this the patentee 
does by first mixing with the clay an acid which will dissolve the iron, lime, 
or magnesia contained in it, and then washing out the dissolved impurities 
with water. In carrying this invention into effect he takes a quantity of 
the clay to be purified, and having ascertained by analysis the proportions 
of iron, lime, or magnesia, which it contains, he mixes a corresponding 
quantity of a suitable acid (by preference muriatic avid) with enough water 
to more than saturate the clay, and having placed the clay in this solution 
he boils the whole in a tub or stone cistern for about an hour, He then 
washes away the dissolved impurities by repeated washings with water, 
untii the wash waters become tasteless, or cease to throw down a precipitate 
on the addition of ammonia. The clay is then dried in the usual way and 
is ready for use. 

2694. R. A. BROOMAN, Fleet-street, London, ‘‘ Red colouring matters or dyes.”— 
A communication.—Dated 28th November, 1859. : 

This invention consists in obtaining red colouring matters by heating to 
boiling point aniline, toluidine, cumidine, or xylidine, with one of the 
following salts (which should be used in a solid es or with a mixture of 
two or more of them-—sulphates of mercury, bifluoride of tin, bifluoride of 
mercury, nitrate of uranium, nitrate of peroxide of iron, bichloride of 
titanium, bibromide (bibromure) of mercury, bibromide (bibromure) of tin, 
iodides of tin, chlorides of uranium, bromate of mercury. Although the 
patentee does not limit himself to any proportions, he recommends eight 
parts by weight of the aniline, toluidine, cumidine, or xylidine, aud six 
parts by weight of the above-named salts. The matter obtained is thinned 
down with boiling water when required for dyeing, and the goods are dyed 
in the solution in the ordinary manner. If a concentrated solution is 
sought, the matter is treated with alcohol, wood spirit, or acetic acid. The 
colour becomes fixed upon silk and wool without a mordant, or with 
ordinary mordants, mineral acids excepted, but for being fixed on cotton it 
is necessary that the cotton be first albumenised, or prepared with the oily 
preparation used for dyeing it Turkey red. 

698. H. O. Rosinson, Park-street, Westminster, “‘ Sugar.”—Dated 29th 
November, 1859. 

This invention relates to that part of the machinery or apparatus for the 
manufacture of sugar from sugar-canes in tropical countries termed a train 
of sugar-pans, for the conversion of juice into sugar, and has reference toa 
previous patent of the present patentee, which consisted in casting upon 
each of the sugar-pans a species of top, which was brought out from the 
circular to the square shape upon each pan, and adapted to be joined by 
screw-bolts to the adjoining pan. The pan or bottom is cast or made by 
itself, and top sides or upper works are cast or made in straight pieces sepa- 
rately from the pan or bottom, and in such a manner that they can be 
readily joined or attached to it at their destination abroad. The bottom or 
pan is formed by the rectangular intersection of two semi-cylinders or semi- 
ellipses of equal or differcnt diameters, by which construction the top edges 
or mouths of the pans assume a square or rectangular form, in place of a 
circular shape, and, consequently, render it very easy and cheap to connect 
the pan or bottom with the top sides or upper works, whilst the latter can 
be made of any required size ; and the flatter corners above referred to, 
which obtain in the spheroidal form of pan, disappear altogether. In the 
»iece or part of the top sides which forms the division or the dividing plate 

tween each pan and the adjoining one, a portion of it 1s made remuvable, 
to facilitate the removing of the scum by sabreing it over from one pan to 
the other, and when skimmed to enclose and separate the skimmer or 
cleaned liquor in any pan from the adjoming one. ‘The Second part of this 
invention consists in substituting a pump of any simple and suitable kind 
between each pair of the pans fur transferring the juice or liquor, instead 
of ladling it by hand ladles, as is usually practised. The kind of pump pre- 
ferred is that known as the centrifugal pump, in which no valves are 
required, 

2702. T. Ricnarpson, Newcastle-on-Tyne, ‘* Soda and potash.”—Dated 29th 
November, 1859. 

In carrying out this invention the inventor decomposes nitrate of soda by 
means of potashes or pearl ashes, thus producing a mixture of nitrate of 
potash (saltpetre) and soda compounds, From the solution containing this 
mixture, portions of nitrate of potash are separated by repeated crystal- 
lisations, and afterwards from the same liquor a farther crop of crystals is 
obtained, consisting partly of nitrate of potash, and partly of carbonate of 
soda, the latter salt being produced by the carbonate of potash, which com- 
mercial potash in all cases contains. These crystals are re-dissolved, and 
the soda rendered caustic by lime; the saltpetre is then separated from this 
solution, and the mother liquor of the mixed salts above named, by further 
crystallisations, and the liquor afterwards boiled down in the usual way to 
obtain caustic soda.—Not proceeded with. 

2708. E. Dorsett, Old Broad-street, London, 
heavy oil.” —Dated 30th November, 1859. 

The patentee claims the manufacture of heavy oil by condensing the 
vapours or gases given off in the manufacture of artificial fuel in retorts as 
described with reference to the drawings. 
2713. G. J. Firmin, Borough-road, Surrey, “‘ Manufacture of tartaric and 

citric acids, and certain salts in connection therewith.” —A communication. 
— Dated 30th November, 1359. 

This invention consists in the use in various processes of such manufactures 
of a filter consisting of a bed or layer of some fixely divided and insoluble 
material, through which the liquids to be fiitered are forced by forming a 
vacuum under the filter bed, and allowing the pressure of the air to exert 
itself on the surface of the liquid above ; or the pressure may be obtained 
by closing the filter vessel at the top, and forcing the liquid into this vessel 
by a pump; or air may be forced into the vessel, or pres-ure may be 

btained by means of a head of liquid. 
2746. C. L. Suir, Highbury-crescent, London, ** Colouring matters for dyeing, 
staining, and printing.” —A communication.— Dated 3rd December, 1859. 

The patentee claims producing a red colour from aniline, toluidine, 
cumidine, or analogous substances, by treating them or either of them with 
iodine or its compounds. He also claims converting the ordinary purple or 
violet colour obtained from aniline, toluidine, cumidine, or analogous sub- 
stances, into a red colour by the addition thereto of iodine or its compounds, 
2765, F. Levick, Blaina Cum Celyn and Coalbrook Vale Ironworks, Mon- 

mouthshire, ‘* Coke oven.” —Dated 7th December, 185 

The patentee claims a coke oven closed on three sides and at top, and open 
on the fourth side, at which open side coal is introduced and the coke with- 
drawn, the side and back walls having flues, The invention cannot be 
described without reference to the drawings. 
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Cxiass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, = ' 


2759. J. Suaw, Manchester, ‘‘ Insulation and laying down conducting wires 
Jor the transmission of telegrams.”—Dated 6th December, 1859. 

This invention consists in insulating and laying down wires for telegraphic 
purposes by means of insulating rests, props, or supports at suitable 
distances apart, and notched, or curved, or hooked with open notches, 
curves, or hooks, also at suitable distances apart for the purpose of re- 
ceiving, supporting, insulating, and holding separate and apart from each 
other a number of underground or surface-of-the-ground naked and un- 
covered conducting wires, or wires covered with an insulator, for the trans- 
mission of telegrams or telegraphic messages, the said wires being extended 
on the rests in troughs or tubes made water-tight, and suspended between 
rest and rest in the air on the same principle that telegraphic conducting 
wires are extended on poles and suspended in the open air. 





Cuiass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
2661. J. Fyre, Greenock, “* Adjusting the low and pressure of liquids.” —Dated 
24th November, 1859. 

This invention relates to the arrangement and construction of valvular 
apparatus for regulating and adjusting the pressure of water and other 
iiquids in their passage through pipes or other ducts, such apparatus being 
especially suited for regulating and adjusting the service pressure of water 
supplied from high-pressure mains of waterworks. Under one modification 
of these improvemeuts the valvular apparatus consists of two sections of a 
main shell or valve-chamber screwed or otherwise attached together. The 
lower section of this chamber has a vertical tubular passage which forms 
the inlet pipe opening into the lower part of the chamber, and an outlet 
pipe which branches off in a lateral direction from the upper part of the 
valve-chamber, The internal surface of the inlet pipe is tapped to receive 
the lower tubular extremity of the stationary portion of a cylindrical equi- 
librium valve, which is screwed or otherwise fitted into the inlet pipe, so 
that the water flows up through the interior of the valve, and out through 
lateral openings made in the upper part of the valve. And, in addition to 
this thoroughfare, provision is made for the upward passage of the water 
through external hollows or recesses formed in the stationary section of the 
valve. The movable portion or section of the equilibrium valve consists of 
an open metal frame-piece embracing the fixed portion, and having a valve- 
face turned or formed upou the upper side of an annular portion, which forms 
the lower end of this section. The top of the stationary section of the equi- 
librium valve has a flange upon it faced upon its lower side with india- 
rubber or other elastic material, and it is this fixed flange, in conjunction 
with the face upon the annular portion of the movable section, which forms 
the actual valvular passage. Above the movable portion of the valve there 
is fitted upon it, or upon its spindle, which passes up through the centre of 
the upper division of the main shell, an elastic diaphragm of india-rubber 
or other material, held circumfereutially by being screwed between the 
flanges of the two sections of the main shell. The spindle of the movable 
portion of the valve is jointed to an eye-piece upon the top of that portion, 
and it is encircled by a helical spring contained in the upper section of the 
main shell, which spring abuts between a metal plate upon the top of the 
flexible diaphragm to the lower end of an adjustable nut-piece screwed into 
the top of the upper section of the main shell, the spindle being passed 
loosely through such nut-piece. The spindle is screwed to receive another 
nut upon its extreme eud, which nut is for the purpose of closing the equi- 
librium valve when necessary by drawing up the movable portion of it, and 
thus bringing the two faces on the stationary and movable portions of the 
valve into contact. The lower nut operates only upon the helical spring in 
the upper part of the main shell. With this arrangement, when the equi- 
librium valve is open, the high-pressure water from the main flows directly 
through it, and passes off to the service-pipes by the lateral branch herein- 
before mentioned, no operative pressure being given to the valve by reason 
of its being of the equilibrium or balanced pressure class, Then, to reduce 
the pressure of the efficient water, all that is necessary is to turn the nut 
acting upon the helical spring, so as to diminish the reactive pressure of the 
spring. The high-pressure water then acts upon the flexible diaphragm, 
and through it draws up the movable portion of the equilibrium valve, ana 
thus correspondingly diminishes the water-way, and also reduces the fluid 
pressure upon the service-pipes, 

2663. A. Hupart and V. CantTILuon, Liege, Belgium, ‘* Manu Jsacture of casks 
barrels, and other like vessels of glass.”—Dated 24th November, 1359. 
This invention consists in making casks of glass, of all required sizes, by 
moulding them in separate parts or halves, and afterwards joining such 
varts with a hand of glass by means of blow-pipes with several jets or 

urners. The machine employed for moulding the halves of the cask, and 
holding them while being joimed, consists of a frame composed of two 
standards arranged at a suitable distance apart, each standard having a 
bearing in which works a horizontal shaft. Upon the end of each of the 
horizontal shafts, and between the two standards, are fitted cast-iron moulds, 
which are made in three parts, two of such parts forming the sides of the 
mould, and the third a movable bottom which is adjustable by a screw. The 
moulds are caused to rotate during the joining operation by means of 
toothed wheels keyed to the shaft and gearing with pinions upon a shaft 
above. To the toothed wheels are fitted iron frames and rods:for holding 
the moulds in their places when the bottoms are removed. Upon each of 
the shafts which carry the moulds is placed a counterpoise. These shafts 
serve to place the mould in the proper position for the joining operation 
whilst they are receiving a rotatory motion. The moulds are placed in con- 
tact by means of set screws, one upon the end of each of the horizontal 
shafts which work on pivot shafts, -o as to cause the moulds successively to 
assume the position of the moulding and joining operation. Upon vertical 
guides in the upper part of the frame are two cast-iron cores for uniformly 
distributing the liquid glass round the inner sides of the moulds, and 
giving the required thickness and form to each half cask. Movable rings 
are attached to the cores, and ascend with them, such rings serving to 
lengthen the mould, and also to leave uncovered the parts of the cask to be 
joined. The cores are raised or lowered upon the guides by means of a 
three-threaded screw. Pulleys and cords may be arranged upon the upper 
of the machine for raising the cask after being soldered, and for conveying 
it to the oven for rebaking. 


2668. T. Carr, Bebington, Cheshire, ** Drying glue, moulded clay, sugar, white 
lead, &e.”—Dated 25th November, 1 

This invention consists in the application of certain mechanism whereby 
the patentee is enabled to give rapid motion through a chamber to a larger 
body of air for drying various materials with a smaller expenditure of 
power, and slower speed of rotation, than he believes has hitherto been 
done. He accomplishes this in the following way :—He constructs a long 
square chamber open at each end, in which the materials to be dried are to 
be placed, with suitable intervals between them for the free passage of the 
air. He then places at one end of the said chamber, on a horizoutal axle, 
a fan consisting of two or more radiating arms or blades, set at angles with 
their plane of rotation, and very similar in form and construction to the 
sails or vanes of the ordinary windmill, This fan he makes of such a size 
that the diameter of the circle in which it would rotate will be equal or 
nearly so to the breadth or depth of the square chamber, opposite to the 
end of which the face of the fan is placed. He then causes the said fan to 
be rotated by any convenient motive power, so as to give motion to a current 
of air and cause it to flow through the said chamber and over the materials 
placed therein, or through the interstices left between them for its passage. 
By this arrangement he allows the air free access to the back of the sails, 
and free passage from the fan, so as to avoid the loss which always arises 
when the fan is encased, as in the ordiary fan blower. When the chamber 
is a long one, and obstruction to the air considerable, he makes use of another 
or more similar fans to maintain the current, which may be mounted at 
regular distances down the chamber on the same axis as that of the first 
lengthened for the purpose. The invention in the Second place consists in 
causing, by certam arrangements, currents of air, set in motion by any 
suitable mechanical means for drying purposes, to continuously circulate 
when heat is used to raise the temperature to a high degree, which, with the 
direct current before described, would require a large expenditure of fuel. 
This circulating current he produces by the addition of another or more 
chambers placed alongside the former, and communicating with it at both 
ends, and he causes the currents of air generated by any mechanical means 
(preferring, however, the fan herein before described) to pass up one 
chamber and return down the other in constant circulation until the tem- 
perature is raised by its frequently passing over any suitable heating ap- 
paratus placed within the chambers, and until the air so heated has had 
sufficient tine to partially saturate itself by absorbing from the materials 
under the process of drying the amount of moisture due to its increased 
temperature. Furthermore, in order to regulate the temperature, and to 
change the air as it becomes sufficiently saturated, he makes certain aper- 
tures or holes in the top or sides of one or more of the said chambers with 
dampers or valves applied thereto, and also puts similar dampers or valves 
in the flues or pipes of the heating apparatus. 
can dry moist articles or substances with great certainty aud economy of 
time, power, and fuel. 

2662, J. Sim, Aberdeen, “ Measuring and registering te flow or discharge of 
liquids.”"—Dated 25th November, 1859. 

This invention relates to the adaptation and use of ordinary gas meters, 
or other fluid or liquid measuring and registering apparatus, in the measur- 
ing and registering the flow or discharge of liquids under various circum- 
stances, and in various conditions. In applying av ordinary wet gas meter 
according to this invention for the purpose of measuring and registering 
the flow or discharge of\the contents of a cask of beer, for example, the 
meter is fitted up in connection with the cask, so that its outlet pipe shall 
be in communication with the top of the cask, whilst the inlet is open to 
the external atmosphere. The result of this adaptation and arrangement 











By this system or mode he | 








is that, as the contents of the cask are drawn off for consumption, the pro- 
portionate quantity of air necessary to supply the place of the liquid with- 
drawn passes my og the meter on its way to the cask. In this way the 
meter measures and registers in the most accurate manner the exact 
quantity of air passing into the cask, and thus negatively tells the precise 
amount of liquid abstracted therefrom. 

2670. J. A. Reap, Smethwick, near Birmingham, and W. Rexte, Birmingham, 
— brooms with their sticks or handles.”— Dated 25th November, 
1859. 

In carrying this invention into effect the inventors fix on the end of the 
broomstick a metallic cap or ferrule, the said cap or ferrule being screwed 
in its interior, and fixed on the broomstick by being screwed thereon. On 
the end of the said cap or ferrule is a projecting peg or tube, having a 
Screw on its outside, and the said peg or tube is fixed to the broom by being 
screwed in a hole in the head of the broom. By this method of con- 
nection the broomstick can be readily connected with, and disconnected 
from, the broom at pleasure.—Not proceeded with. 

2671. H. Lixpon, Plymouth, “ Raising and forcing fluids.”—Dated 25th 
November, 1859. 

This invention consists in obtaining, by the direct force of water con- 
veyed from high levels through pipes, a moving power suitable for raising 
and forcing fluids. This object is effected by the employment of a cylinder 
and piston actuated by the admission and ejection of the water so obtained, 
a supply and escape-valve or cock being used and worked by the fall of two 
weights which are alternately lifted by the up-and-down stroke of the 
piston, so that the supply of water may be cut off, and an exit opened for 
that in the cylinder, or vice versa, by raising and detaching the said weights 
at the end of each stroke —Not proceeded with. 


2672. M. Tipesury, Willenhall, Staffordshire, “‘ Locks and latches." —Partly a 
communication. — Dated 25th November, 1859. 
This invention cannot be described without reference to the drawings. 


2674. A. S. Lukin, Swansea, * Drawing window-blinds""—Dated 26th 
November, 1859. 

This invention has for its object the maintenance of a more uniform 
degree of tension in the ordinary cords which are employed in drawing 
window-blinds, and consists in the adaptation and application of a spring 
either in substitution for, or in combination with, the ordinary blind-racks, 
in such a manner as to cause the elastic force of the spring to keep the 
cords constantly in the required state of tension. For this purpose the 
spring is fixed at one end to an inner tube, and at the other end to an outer 
tube, the one tube being fixed to the window-frame or otherwise, and the 
other being movable and having a cord-pulley connected with it.—Not pro- 
ceeded with, 

2678. W. MOsELEY, New-street, Covent-garden, London, “ Fountain pens,”— 
Dated 26th November, 1859. 
This invention cannot be described without reference to the drawings, 


2683, J. Eastwoon, Litchurch, Derbyshire, “‘ Improvements in steam- hammers, 
and in valves to be used therewith.” —Dated 23th November, 1859. 

This invention consists in constructing the standards of steam-tilts or 
hammers of wrought-iron to form guides for the hammer-hip, and in 
securing the bottoms of the standards into the anvil-block, and securing the 
cylinder between them at the top. This invention further relates to a valve 
of a cylindrical fogm, having flanges at each end, so as to leave a chamber for 
steam between the valve and the outside casing, the valve having an open- 
ing in the circumference with sufficient material on each side of the opening 
to allow for “lap,” as in ordinary slide-valves, and being hollow and open 
to the exhaust-pipe at one end, the valve being kept tight by metallic pack- 
ing-rings let into grooves cut to receive them in the flanges on the end of the 
valve, so that, on the valve being turned, the steam passes from the steam- 
chest into the cylinder, and, on the valve being reversed, the steam escapes 
through the centre of the valve to the exhaust-pipe. 

2684. J. Eastwoop, Litchurch, Derbyshire, ‘* Lathes.”—Dated 28th November, 
1859. 

This invention relates to lathes for turning parts or segments of circles, 
aud consists in having on the back of the face-plate of an ordinary lathe an 
internal toothed segment, into which gears a pinion by a shaft, so as to 
work or turn the face-plate a certain distance, and then to turn it back 
again, the shaft of the pinion being carried by a sliding bearing, one end 
being supported in a groove in the segment on the face-plate, whilst tho 
other end is connected to the driving-shaft by a universal joint, 


2089. E. H. Bentau., Heybridge, hear Maldon, Essex, ** Machinery for cutting 
vegetable substances.” —Dated 28th November, 1859. oa 

This invention consists in various improvements in the construction and 
arrangement of the parts of machinery intended to be employed for cutting 
hay, straw, clover, gorse, tares, grass, and other substances into short 
lengths, as food forgattle, horses, or other animals. ‘The first improvement 
cousists in making the top part of the framing in one piece, requiring only 
to be mounted on any suitable legs or vertical supports. The pedestals or 
bearings of the separate shafts are not fixtures on, or constructed or cast 
with, the framing, but are cast separate, and the upper surface of tho 
framing is placed at all parts where the pedestals or bearings of the several 
shafts are fitted, By casting the top part of the frame in one piece, the 
machine is made much stronger than heretofore, and by planing and trueing 
all the fitting surfaces of the pedestals or bearings, any portion of the 
mechanism that may have become damaged or injured may be removed and 
replaced by a new part, which will be sure to fit accurately in the proper 
place. The next improvement relates to the management of the driv 
gear, which is so contrived that auxiliary hand-power may be appli 
thereto when required, The last improvement consists in mounting the 
upper pressing-rollers in bearings in such levers or arms, which admit of 
being raised or lowered simultaneously as required. The invention cannot 
be described in detail without reference to the drawings. 


2693. R. A. Brooman, Fleet-street, London, ‘* An improved poultry wagon.” — 
A communication.— Dated 28th November, 1859. 

The object of this invention is to afford accommodation toa great number 
of fowls in their conveyance to market or otherwise, and to allow of their 
being transported without interfering with their laying, and without their 
plumage or beauty being impaired. The wagon consists of a long carriage 
closed at top, bottom, and sides with louvres fixed in the sides to afford 
light and ventilation ; boxes for nests are arranged along the sides, and 
feeding-troughs overthem. Standards placed at an angle hold perches the 
whole length of the wagon at each side, and a frame holding perches on 
each side is suspended from the top. A box with a hinged side is placed 
under the floor of the wagon, into which the excrement is swept and 
collected. This material possesses high fertilising properties, aud has 
been hitherto lost. The fore part of the wagon may be partitioned off to 
form a box for the tender of the poultry, which can be entered from the 
front or by a door at the side of the wagon ; a partition placed along the 
centre of the wagon enables the tender to gain access to both sides of the 
wagon, The wagon may serve as a fixed or as a travelling poultry-house. 
2703. M. L J. Lavater, Strand, London, “ Vuleanised india-rubber bands.” 

—Dated 29th November, 1859. 

In order to facilitate the labelling of a bundle of papers or other articles 
so retained, the inventor attaches to the band two or other number of little 
straps, also by preference of vulcanised india-rubber; these straps pass 
across the band, and are fixed to it at each of their ends; they are ata 
convenient distance apart, so that a label placed under them is securely re- 
tained. In order to prevent the portion of the band between the straps 
stretching (which might cause the label to fall out of its place), he cements 
to the back of this portion of the band a piece of unelastic woven fabric.— 
Not proceeded with. 








2714. J. Lawson and 8. Corton, Leeds, ** Machinery for cutting and forming 
the teeth or cogs of wheels.” —Dated 30th November, 1859. 

The object of these improvements is to give the geometrical form to the 
teeth or cogs of wheels With an ordinary planing, slotting, or other tool, the 
form of which bears uo relation to the space betwixt the said teeth, and 
which is not guided in the course of cutting by any gauge or pattern-tooth, 
but simply by an arrangement and adjustment of the machine itself, 
whereby the correct form of tooth is obtained for any diameter or pitch of 
the wheel. The principle brought into operation in this wheel-cutting 
machine is that of two imaginary arcs rolling together during the process of 
cutting the teeth, one of the arcs being in the pitch circle of the whee 
about to be cut, and the cutting point of the tool describing the other, 
The aforesaid cutting point, whilst describing its arc, is also with its vertical 
movement cutting one side of the tooth from the pitch circle outwards ; 
the form thus given to the working part of the twoth is the epycloidal curve. 
When cutting trom the pitch circle to the bottom of the tooth, the cutting 
point of the tool must be extended beyond the surface of the rolling arcs 
the aistance of said pitch circle from said bottom of tooth. In all cases the 
rolling arcs must naturally have the same surface speed, and the diameter 
of that formed by the cutting poiut of tool will vary according to the range 
of wheels which the wheel about to be cut is required to work with. In 
cutting spur-wheels the aforesaid ares will "be in the same plane, but for 
bevel-whecls at an angle according to the inclination of the shafts which 
will support the wheels when at work. 

2717. C. A. Fournier, Boulevart de Strasbourg, Puris, ** A process and appa- 
ratuses intended to sind out the escapes of lighting gas from the conveying 
pipes, and to determine the precise leaking places of the suid pipes.” — Dated 
lat December, 1359. 

An extension of time for filing the final specification of this invention has 
been petitioned for, and the documents relating to the invention cannot at 
present be seen. 

2718. A. MosseLMAN, Rue St. Ghislain, Paris, “‘ An avomal electrical girdle.” 
— Dated lst December, 1359. : 

This electrical girdle is intended to protect those who wear it against sea- 
sickness. It is made of Russian leather, and provided with an eleetro- 
galvanic battery, composed of a copper box or case half filled with zine 
filings, into which two positive and negative electrodes enter, forming both 
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ends of a circuit of coupe ant zinc ; flattened spiral wires are lodged under 
the leather. For setting the said battery into action, a few drops of sea- 
water are introduced into the copper case.—Not proceeded with, 
2722. W. E. Newton, Chancery-lane, London, * Improved apparatus appli- 
Sor ow yg, - mixing substances or liquids.” —A communication. 
_ at 7 . 

This invention cannot be described without reference to the drawings. 

2724. G. Davipson, Mugie Moss, Aberdeen, ‘‘ Paper bags.”—Dated let 
Lecember, 1859. 

This invention relates to the manufacture of paper bags according to our 
—— system, either directly from the paper-making machine, or from 
webs of reeled paper. In making the imp’ d bags in tion with the 
fay metro machine the web of paper as it exudes from the machine 

severed longitudinally by rotatory cutters into the requisite widths. These 
severed widths then meet a set of creasing and cutting rolls. The roll, which 
both creases the paper longitudinally and cuts it transversely at the fold for 
the bottom of the bag consists of a cylinder with conical or inclined end 
flanges which give the two longitudinal edges of the strip or sheet in each 
case a primary crease. The same roller also carries a compound longi- 
tudinal creasing and cutting knife for giving the transverse crease and 
partial cut or nicking necessary for the formation of the bottom of the bag; 
or separate knives may be provided for giving the partial cut at the sides of 
the strip. This creaser consists of an edge-piece of metal which may be 
sharpened at its two extremities, so that the main central portion gives the 
crease, whilst the sharp ends cut or nick the paper though transversely to a 
short distance on each edge for the purpose of getting the necessary folding 
flap portions for the longitudinal junctions of the bag. The whole of these 
details are adapted either for operating upon a web of paper severed into 
the necessary widths as described, or for manufacturing bags from a single 
width reeled or otherwise arranged. When several widths are worked up simul- 
taneously space is gained for the subsequent operations by causing the different 
strips to diverge alternately above and below the level of the rolls, After quit- 
ting the creasing and cutting rolls before referred to, each strip, now creased 
and cut or nicked as described, passes between a pair of folding rolls which 
completely fold over the longitudipal creased flaps, After leaving these rolls 
the strip passes to an unfolding slide or pair of fingers, the edges of which 
unfold or lift up the folded flaps in order to prepare them for the pasting 
operation, This unfolding is only ‘y for the back end of the strip 
as the flaps of the front end remain down, so that both flaps are in a proper 
position for being attached together by folding over the front end of the 
strip after the paste has been applied, and hence the unfolding slide has a 
differential action imparted to it. The treated strip now passes to the 
vasting rolls, which receive paste from a trough or holder and impart it to 

poth the folded flaps on the outside of one and the inside of the other. The 
strip ngw reaches a transverse folder or doubler which is brought round at 
the proper instant to give the central transverse fold to the strip, and so 
form the bottom of the bag. It is then operated on by an edge folder which 
folds over the open edge flaps. The doubled strip then passes between a 
pair of nipping or pressing rollers which press the pasted flaps together, 
and at the same time, or at an earlier period, as may be preferred, a cross- 
cut knife is brought down to sever the folded strip and make the transverse 
cut for the open top of the bag. The finished bags may then be passed over 
steam cylinders so as to dry them rapidly. 
2726. N. 8S. Donan, St. Paul's Churchyard, London, “* Lamps.”—A commnu- 
nication.— Dated 1st December, 1859. 

The main object of the present improvement is to obtain such a lamp as 
will be capable of being adapted to burn equally well all the different hydro- 
carbons, or substances rich in carbon, however such substances may vary as 
regards the amount of carbon they individually possess. With this object 
in view, it is proposed to apply an air register or adjustable regulator to the 
bottom of the burner, and to use, in combination with this register, a per- 
forated plate, or wire gauze diaphragm, and cap or deflector. The register 
is made adjustable so as to admit more or less air according to the amount 
of carbon in the substance being burned, and this regulated quantity of air 
is then checked by passing through the perforated plate or wire gauze before 
reaching the deflector or cap which directs it on to and against the ‘flame. 
The slit or opening in the cap through which the flame passes is surrounded 
by a series of perforations made through the cap, which perforations admit 
of a greater amount of oxygen coming in contact with the fiame than 
would naturally pass through the slit. A second series of holes or per- 
forations is also made at the base of the cap, which, by admitting air 
outside the cap, keeps the chimney comparatively cool. In combination 
with the ordinary flat lamp wick, are two round wicks contained in suitable 
tubes or holders, and supplied with water, This water, which is drawn up 
by the round wicks, is heated by the flame of the flat wick, and converted 
into vapour which, passing in fumes to the upper part of the cap or 
deflector, is there generated into gas, and combining with the carbon and 
hydrogen of the oil when burning, produces a purer and whiter light than 
it would otherwise do, whilst a saving of from 20 to 30 per cent. is effected, 
—Not proceeded with. 

2727. W. Berrs, Wharf-road, City-road, London, “ Capsules."—Dated 2nd 
December, 1859. 

This invention relates to the embossing in colours portions of metallic 
capsules or covers for the tops of bottles and other vessels. The stamping 
or embossing of capsules is usually performed either in the process of manu- 
facture, or by stamping each capsule separately after it is made, in both 
cases by means of engraved dies. This invention consists in the arrange- 
ment of inking or colouring rollers, which are so placed that they form part 
of the machine by which the capsules are made, and by the motion of the 
machine are made to travel first over a palette or suitable surface contain- 
ing ink or colouring matter, and then over the die, so as to transfer to the 
projecting surface of such die a portion of the ink or colouring matter pre- 
viously to the capsule being pressed or forced against such die, which ink 
or colouring matter is immediately afterwards transferred from the die to 
the capsule by the forcing of the capsule against such die, for the purpose 
of stamping or embossing the same. 

2729. T. F. Brapson, Birmingham, *‘ Door springs."—Dated 2nd December, 
1859 











This invention cannot be described without reference to the drawings. 


2733. A. V. Newton, Chancery-lane, London, “ Coiled springs.”—A communi- 
cation.— Dated 2nd December, 1859. 

This invention relates to the composing of coiled springs of two or more 
leaves placed the one below the other, and united together at one or both 
ends, so that each of the component leaves preserves its original elasticity, 
while all of them bined have ient strength to sustain the required 
pressure, 

2734. A. V, Newton, Chancery-lane, London, *‘ Treating india-rubber, gula- 
percha, and analogous gums."—A communication. —Dated 2nd December, 
1859. 

The documents relating to this invention are with the lvw officers under 
objection, and cannot at present be seen. 

2737. J. W. Witson, Buckingham-street, Strand, London, “ Boxes or cases for 
postal and other purposes.” —Dated 3rd December, 1859. 

In carrying this invention into effect the inventor pro s to make 
the boxes of wood, paper, millboard, cardboard, leather, fibrous slabs or 
sheets of metal, or combinations of any of these, and to form them so that 
they will fold up and occupy small space. In figure they may be either 
square, oblong, hexagonal, or octagonal. Each box consists of three pieces ; 
one of these forms the sides, the top, and the bottom ; the other two form 
each an end. The first one is marked, grooved, or impressed longitudinally 
near its outer edges to secure the ends, and transversely so as to form a 
mitre when the box is folded. On the outer face a cover of paper. canvas, 
linen, leather, or other material, is affixed, having a lappet extending 
beyond one end which, being adhesive, forms a hinge and secures the 
junction at the end of the fold so as to complete the box, whi:h may if 
necessary be held together by india-rubber bands, straps, or other 'igatures. 
—Not proceeded with. 

2738. F. PAuuine, Bsher-strect, Lambeth, Surrey, “Lamps for burning oil 
and tallow."— Dated 3rd December, 1859. 

The First improvement consists in forming this lamp with a tube rising 
from the reservoir up to the point of combustion. Within this reservoir 
the inventor places a piston, which may either be actuated by a weight, or 
a spring or screw, to press it downwards, The wick is suspended or fixed 
at the neck of the lamp in the usual manner, except that near the point of 
combustion it is passed through an angular-formed piece of wire-gauze or 
asbestos, The reservoir being charged with oil, grease, or tallow, mixed 
or separate, the — is gradually pressed down upon the oil, and forces it 
up the small tube before-mentioned, from whence it is discharged on the 
wick at the point of combustion, Another small tube, passing from the 
same point, carries any waste or surplus oil into the reservoir again. 
‘The next improvement consists, in addition to the before-mentioned 
arrangements, in fixing to the small discharging tube, or terminating it in, 
a perforated ring or disc, within or on which is placed a small piece of wick 
or asbestos ; this being lighted produces sufficient heat within the ring or 
dise to evaporise the oil, which then burns as gas, without wick, Also, in 
constructing the * fountain lamp ” the patentee places, or fixes, or suspends 
underneath the burner a small cup or vessel which collects the suiplus oil, 
and also regulates the flame and prevents smoke.— Jot proceeded with, 


2739. H. E. Drayson, Bridge-street, Westminster, “‘ Brtinguishing tres.”— 
Dated 3rd December, 1859. 

This mveution consists In the direct application of a jet or jets of steam 
to the part or parts of a ship, stenmboat, or vessel of whatever kind, found 
to be on fire for the purpose of extinguishing the flame and putting out the 
fire.— Not proceeded with. 

2744. J. RuDKIN, Groby, near Leicester, “ Soppers for bottles."—Dated 3rd 
December, 1859. 

For the purposes of this invention the stopper is composed of a tube of 
cork or other suitable material, into which a plug of glass, earthenware, or 
other material screws. The exterior of the tube is of a taper form, the 








larger diameter being at the bottom; the interior of the tube is also 
tapered, the lesser diameter being at the bottom. The screw-plug is of the 
same diameter as the larger diameter of the tube, and is of about the same 
length as the tube; on the top of the a is a conical head, 
which, when the plug is screwed into the tube, enters into the top of the 
tube and expands it. When closing a bottle with a stopper of this descrip- 
tion the plug 1s screwed about three-quarters of its length into the tube, 
and the stopper is inserted into the neck of the bottle; the plug is then 
screwed home, when the bottom of the tube will be expanded by reason of 
the plug being of greater diameter than the interior of the lower part of the 

a and the top of the tube will also be expanded by the conical head of 

the plug. 4 

2745. E. A. CURLEY, Richmond-street, St. George’s-road, Southwark, Surrey, 
“* Measuring, registering, and regulating the flow of liquids, &c.”—. 
8rd December, 1859. 

The First part of this invention relates to various kinds of gauges, such as 
barometers, time guuges, and pressure gauges, and consists in constructing 
the same with a floating vernier which moves up and down with the fluid 
in the gauge, and reads against a stationary scale, thus indicating a very 
slight flow of the liquid. The Second part of this invention relates to water 
and gas meters for measuring and regulating the flow of liquid and gas 
passing through the same, and consists of certain improved mechanical 
arrangements or contrivances for effecting those objects 
2752. G. Feupwick, St. Martin’s-court, Westminster, ‘‘ Roller-blinds.”— 

5th December, 1859. 

This invention consists in fitting on one end of the roller on which the 
blind is secured a ratchet-wheel, into the teeth of which a weighted paul 
takes; the paul and weight are fixed or formed at one end of a lever 
centred on a stud in the side frame which supports one end of the spindle 
connected to the roller; the other end of the lever is provided with a loop, 
through which the blind-cord is passed. The action is as follows :—As soon 
as the cord is pulled, the paul is released from the ratchet-teeth, and the 
weight of the blind-rod causes the blind to unroll and descend, and the cord, 
being slackened at the same time, becomes wound on the roller or roller- 
spindle ; on letting the cord entirely free, the —— paul enters the 
ratchet-teeth, and the blind is fixed at the desi point. To raise the 
blind, pull down the cord, which, in being unwound from the roller, causes 
the rolling on of the blind. 

2754. W. Hutton, West Hartlepool, Durham, ** Preventing the destruction of 
the timbers of piers, docks, and other structures by the uction of sea-worms, 
d&c."— Dated 5th December, 1859. 

It is proposed to prevent this damage or destruction by hardening or 
coating the outer layer or surface of the timber used in the exterior forma- 
tion of such structures, so as to prevent the entry or first effects of the 
animals. The hardening of the exterior layer or surface of the timber is to 
be effected by impregnating such exterior layer with certain strong or 
metallic matters in solution, so as to petrify, lapidify, or otherwise harden 
the same by filling up the pores and cells of the timber with the said stony 
or metallic matters, and forming (or not, as may be found necessary) an ex- 
ternal coating of such substances. 

2756. E. Downe, Woodjord Bridge, Essex, ‘* Fire-escapes."—Dated 6th 
December, 1859. 

This invention consists of a number of straight iron bars working on 
revolving rivets so constructed as to fold up into a given space; the escape 
has at its upper end a double-linked chain, which chain lying over the 
window-sill is attached to an iron plate having two sharp points anda 
simple screw lever, the action of the screw lever being to attach the iron- 
plate to any woodwork «under the wooden sill and inside the room, and also 
whilst the screw or lever is beir g tightened or twisted up against the wood- 
work, causing the sharp points mentioned to enter the woodwork, and more 
securely tighten the plate. At the lower end of the escape are placed two 
handles of iron or wood to enable any one to hold upon and steady the 
escape, although its own weight and construction are sufficient. The fire- 
escape, when attached to the window-sill and lifted out, unfolds or drops by 
its own weight to the ground.— Not proceeded with. 

2762. W. E. Newton, Chancery-lane, London, ** Treating gums, such as india- 
rubber or gutta-percha, for the manufacture of various articles.” —A com- 
munication.— Dated 6th December, 1859. 

The documents relating to this invention are with the law officers under 
objection, and cannot at present be seen. ; 

764. F. Ports, Birmingham, “ Manufacturing or jinishing tubes.” —Dated 
6th December, 1859. 

This invention consists in coating them with copper or brass, or zinc, or 
other suitable metal or metals, according to the purpose for which they 
may be desired. 

768. T. BRaprorD, Manchester, “‘ Wringing and mangling textile fabrics.” — 
Dated 7th December, 1859. 

These improvements consist in a novel and peculiar form of construction 
of the framework and arrangement of the levers of such machines, which 
render them capable of being easily and speedily erected, and allows of the 
force or pressure of the weights to act truly vertically, or in a direct line 
from the centre of the rollers to the weighted levers, which will effect a 
further economy. The absence of such truly vertical pressure has hitherto 
caused much destruction to the teeth of the wheels driving the rollers.—Not 
proceeded with. 

2770. F. W. Scuarrr, Brewer-street, London, “ Cash, deed, jewel, and other 
boxes,” — Dated 7th December, 1859. 

This invention consists in constructing boxes which may be made to ex- 
pand and contract within certain limits, according to the articles to be con- 
tained therein. The inventor fits double sides to the box, one of which 
slides within the other, in addition to the ordinary sides of the box, and 
attaches the bottom to the sliding sides. In some cases two or more sets of 
additional sides may be employed in order to obtain a greater extent of ex- 
pansion, and thereby increase the capacity of the box. When to be used in 
its smallest state the box presents externally the appearance of an ordinary 
box. When to be extended to receive a greater quantity of things than 
the box will contain in its smallest state, the bottom is pressed down to the 
extent required. Suitable stops are fitted to retain the extension sides at 
the point desired, and also to prevent them sliding entirely away from the 
fixed sides.—Not proceeded with. 

2780. J. ARROWSMITH, Bilston, Staffordshire, ‘‘ Land batteries and gunboats.” 


which they are taken off, and, by cutting midway between the transverse 
pasted joinings, and also through the joinings themselves, paper 
uced. The revolving dab or paster is supplied with paste by it 
to come in contact with a drum revolving in a cistern or trough filled with 
= The two circular pasters are supplied with paste in a similar manner. 
en bags are required of greater strength than usual he pastes the sides 
of the two papers together, and then cuts them across of the required 
lengths, and afterwards places over one of the endsa pasted strip which is 
lapped and pressed over to form the bottom of the bags. 


2786. J. Norris, jun., and T. TinL, Birmingham, “‘ Manufacturing horse- 
nails and other wrought nails.” —Dated 8th December, 1859. 
= invention cannot be described without reference to the drawings.— 

‘ot pro i 

2787. F. H. Exuiort and C. A. Eutiorr, Strand, London, “ Preventing draw- 
ing boards and other flat wooden surfaces from warping or twisting.”— 
Dated 8th December, 1859. 

This invention consists in laying into a groove formed at each end of a 
drawing or other like board or panel, a bar or strap of steel or iron (pre- 
ferring for the purpose hardened steel), and that at right angles, or nearly 
so, to the direction of the grain of the wood. For circular q les 
and panels the patentees let in a ring of steel or iron near the edge thereof. 
In most cases they cover the metal with a veneer of the same wood as that 
of which the particular article is formed. 

2788. A. Rumprr, King-street, Cheapside, London, ‘‘ Fastening for porte- 
aan portfolios, bags, &c."—A communication.—Dated 8th December, 
9. 





1859. 

This improved fastening consists of a bed or foundation-plate secured to 
the article to which the fastening is to be applied ; from this plate rises a 
metal staple, which is folded over and lies parallel with the plate, a space 
being left between it and the plate. In the end of this staple isan aperture 
to reccive and allow of the passage through it of the hasp attached to 
another part of the article ; a sliding-bolt is fitted over the -plate, and 
has an aperture for the reception of the hasp after passing through the 
staple ; the hasp is caught in the aperture in the bolt, and is retained in it 
by means of an india-rubber or other suitable spring. To open the fastening 
the bolt is pushed aside, when the hasp becomes released, and rises out of 
the aperture in the bolt and through that in the staple.—Not proceeded with. 
2789. J. Macintosu, North Bank, Regent's Park, ‘* Improvements in the manu- 

Sacture of waterproof and other fabrics, and of moulded or formed articles.” 
—Dated 8th December, 1859. f 

For the purpose of producing a waterproof or other fabric the patentee 
takes a balt or fleece or thin and loose layer of cotton or other fibre, and 
spreads over the surface of the same a thin coating of collodion, which in 
hardening cements the fibres firmly together, and produces a fabric more or 
less waterproof, according to the quantity of collodion employed. The 
cotton or fibre which he employs is not chemically prepared, and therefore 
is not acted on by the solvent of the collodion as it hard Articles may 
in this manner be made of any desired shape, as, for cxample, tubes may be 
produced by lapping the‘balt, fleece, or layer of loose fibre around a form, and 
then applying the collodion ; in this manner gloves, shoes, and boots may 
be produced. Also cups, basins, or other moulded or shaped articles. 
Fabrics or moulded or shaped articles may also be produced by spreading a 
mixture of loose fibre or flock and collodion on a surface or form. 

2790. J. Macintosu, North Bunk, Regent's Park, ** Setting artificial teeth.”— 
Dated 8th December, 1859. 

This invention consists in employing for this purpose the preparation 
known by the name of collodion, which is a solution of gun-cotton or fibre 
in a solvent. 


2791. J. Macintosu, North Bank, Regent’s Park, ‘‘ Cartridges and Projec- 
tiles.” —Dated 8th December, 1359. 

For the purposes of this invention in manufacturing cartridges the paten- 
tee employs collodion, which is (as is well known) a solution of gun-cotton 
or fibre in a solvent, to form the case of the cartridge. He forms the case 
by dipping a mandril of suitable form into the collodion, and withdrawing 
it when the film is sufficiently set; the mandril is taken out and the charge 
and ball are introduced. The mandril which he employs is cylindrical, and 
slightly larger in diameter than the gun from which the cartridge is to be 
used ; it may be made of metal or hard wood, and should be divided longi- 
tudinally into three pieces, which together make up a complete cylinder. 
The pieces are made to taper, so that when a cartridge-case is formed upon 
the mandril, the case, although fitting tightly to the mandril, may readily 
be removed from it by drawing up the centre piece of the mandril, which 
allows the other pieces to fall in towards the centre, when they are easily 
removed. The parts of the mandril may be held together when it is in use 
by any convenient hani he collodion which he employs he prefers 
to prepare by dissolving gun-cotton in methylated ether, and he ascertains 
when the solution is sufficiently thick by dipping the mandril into it, and 
examining the film left on it when it is drawn out. In making the car- 
tridge-cases he dips the mandrils into the collodion, and as soon afterwi 
as the films produced on the mandrils are sufficiently set (which will 
be in a few seconds), the centre portions of the mandrils are drawn 
out and the cases removed; the projectiles they are to contain 
are then at once drop in, as the cases in drying contract a 
great deal, so that it would not be possible to introduce the pro- 
jectiles when the cases were dry; and when they are introduced when 
the cases are still moist, the cases contract upon them in drying, so as to fit 
closely to them. When the case is dry and hard it is filled with powder and 
sealed by spreading a small Ramey A of thick collodion on the top. The 
cartridges may either be made in the usual manner, viz., with the of 
the projectile at the end of the cartridge, and then in loading the gun the 
case is opened, and the powder poured out as is usual; or if it is preferred 
the point of the projectile and then the cartridge may, in loading, be 
rammed down entire into the gun, as the case itself will immediately take 
fire on the explosion of the cap. When the point of the projectile is to be 
at the end of the cartridge the mandril is so formed that the end of the 
cartridge-case fits the point of the projectile correctly. Another part of 
these improvem in projectiles is applicable to balls having wooden plugs 
in order to expand them when fired, and consists in saturating such plugs 
with materials which will cause the plugs to take fire when the ball is fired, 
and continue to burn or smoulder for some time. The improvements in 
projectiles are also pplicable to such projectiles as consist in part of explo- 

















—Dated 8th December, 1859. 

In constructing a land battery, the patentee rolls bars of iron having a 
groove running their whole length on one side, and a projection 
running their whole length on the other side, the said projection and 
groove being of nearly the same size, When bars of the kind described 
are placed upon one another, the grooved sides being all turned in the 
same direction, the groove on one engages with the projection of the next 
one. The bars are curved to the required curvature. The walls of the 
battery are formed of two thicknesses of the iron described, the outer and 
inner walls formed by the said iron being separated, and the enclosed space 
filled with oak. The structure is sec vertically by bolts passing between 
the walls, and the parts are bound together horizontally by girders which 
are secured at one end to rings in the middle of the battery, and at the 
other end to vertical girders fixed in the foundation. The upper of these 
rings is supported by bars of wrought-iron. The roof may be formed of 
iron similar to that employed for the walls, and the whole structure may be 
formed internally with oak. The port-holes are closed by plates of hammered 
steel iron sliding between the walls, and supported by a lever and weight, 
so that by moving a catch the port-hole is closed immediately. The guns 
may be mounted on a turntable. An underground magazine may be con- 
structed behind the battery covered with the same sort of iron, and con- 
nected with a tunnel leading to the centre of the battery, and through 
which tunnel ammunition may be supplied as required. A steam engine 
—> fixed at a distance having an exhaust cylinder connected by pipes 
with the batteries, and having a valve to each battery, the said valves and 
ope.ied as soon as the guns are fired. The smoke is thereby immediately 
<> from the battery. He constructs gunboats with iron of the kind 

escribed. 


2782. J. R. FoorD, Rochester, Kent, ‘* Improvements in applying travellers or 
lifting engines to barges or other craft, for drawing piles, raising sunken 
crast, moorings, and such like purposes.” — Dated 8th December, 1859. 

This invention cannot be described without reference to the drawings. 
2783. R. Gray and T, H. ScuoLrigLp, Sheffield, “ Flattening and tempering 

steel wire and sheet steel.” — Dated 8th December, 1859. 

In carrying this invention into effect the steel, whether in wire or sheet, 
is caused to pass through fire-clay tubes placed in a suitable furnace, from 
which tubes the steel advances to the rolls, which are kept cold by hollow 
casings supplied continually with cold water.—Not proceeded with, 

2784. T. Crook, Bolton-le-Moors, Lancashire, ‘* Paper bags."’ — Dated 8th 
December, 1359. 

In carrying this invention into effect the patentee employs a machine in 
which there are two drums, one mounted with a length of paper of the 
desired width of the bag, and the other with a length of paper of a wider 
width, so that its sides can be lapped over the sides of the first-mentioned 
paper. The wide paper from one drum passes over the end of a travelling 
apron, and comes in contact with a revolving dab or paster, which places a 
layer of paste across the r at certain measured intervals, according to 
the desired length of two The paper from the other drum passes to 
the top of the said wider paper, and is pressed upon the paste by means of 
a roller put in motion by the travelling apron, so that, where the paste is 
put on, the two papers are p together at transverse positions. The 
two papers are moved onward by the travelling, and the sides of the upper 
surface give motion at the same time to two circular pasters, each of which 
—_ a continuous layer of paste at each side, over which the edges of the 

jower or wider paper are lapped and pressed by hand or any suitable 
contrivance, so as to paste and fasten the sides together. The two papers 
thus pasted as required are then drawn forward and passed over one or 
more drying cylinders, and afterwards wound upon a taking-up drum, from 


sive or ible materials. In making such projectiles for small arms 
he employs a tube of lead or compound of lead, which he cuts off in lengths 
(each length suitable to form a projectile), and one end of each length he 
fits with a pointed end of hard metal (if considered desirable), which may be 
fixed in any convenient manner; and in the interior of the tube he places 
the explosive or combustible materials. He then closes the other end with 
a disc of wood or other material fitted with a fuze; or other means may 
— for firing the charge within the projectile when it arrives at its 

lestination. The propelling charge is entirely separate from that within 
the tube, and may be contained in a cartridge tormed behind it in the 
manner already described. 


2794. J. SPILLER, Cardiff, “‘ Drying articles or bodies made of plastic clay.”"— 
Dated 9th December, 1859 7 “ 


This invention relates to certain improvements in drying-houses, and to 
the application of heated us matter known as “‘ products of combus- 
tion,” mixed with pure atmospheric air, for drying articles formed of plastic 
clay, and consists of certain means which are employed or combined to 
produce a downward current of heated air on the articles to be dried. 
articles requiring to be dried are placed or stacked upon the floor of an 
enclosed building or enclosed shed ; this floor has a number of openings 
made in it which communicate with flues or passages below it, and the 

——— with vertical flues or chimneys, formed in the side or 
end walls of the building or outside of it. The heating furnace or furnaces 
is what is termed a close one, and, if placed outside, should be in close 
yy to the side or end wall of the building. The fuel employed may 

coke, culm, or any other that emits no smoke in burning. Immediute 
above the ignited fuel the p tee has adjustabl ings, through whic: 
he introduces such a q ity of pure pheric air as is required to 
mix with the products o! bustion, the whole of which pass thence into 
the drying building, filling it from the ceiling downwards, and, finally, 
reaching the chimneys, thereby increasing the power of the said current. 


2796. H. Huones, Homerton, Middlesex, Machinery for transferring, and 
Sor transferring and engraving, designs and figures on to cylindrical and 
Jlat surfaces.” —Dated 9th December, 1859. 

This invention consists in arrang its of hinery and apparatus 
hereafter described for engraving directly, or for marking out on a reduced 
scale, or otherwise, according to the tool used, whether it be a cutting tool, 
or simply a marker, such as a pencil, on a cylinder or flat surface any given 
design, pattern, figure, or device placed on part of the apparatus, and fol- 
lowed by a —— or tracing lever, as hereafter stated. The machine, as 
applied to the engraving of a given design upon a copper cylinder, is con- 
structed as follows :—The cylinder is placed in bearings in the frame of the 
machine, with the axis projecting on both sides. To the axis on one side is 
affixed a dividing-plate, and this plate is connected to one of two side 
levers ; another side lever is connected to the axis on the opposite end of 
the cylinder, and the two side levers are united by a cross-bar, in which 
there 1s a slot extending from one side lever to the other. These sidelevers 
and the slotted cross-bar may be all formed in one piece. The up-and-down 
motion of these levers causes the roller to move round to present a portion 
of its surface to be acted upon by the cutting tool. The portion of the 
surface to be so acted upon is determined by altering the position of the 
screw in the dividing-plate. In front of the roller, and fixed to a slide 
capable of motion across the machine, is the cutting tool, the edge or pivot 

of which is set to cut more or less deeply into the cylinder. In the u 

part of this transverse slide is a vertical slot jointed to a bar extending 

from a rod across the machine, and parallel with the axis of the cylinder is 
the tracing lever. This rod is supported at its ends upon pivots, to allow of 
its motion thereon ; the joint by which the tracing lever is connected to the 
bar 1s in front of the slot. in the traversing slide, and the tracing lever is 
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passed through the slot in the horizontal cross-bar, and its point extends to 
the bed, bottom, or back part of the machine on which the design to be 
engraved on the roller is placed. The cutting tool simply travels in a 
direction to and fro across the roller, according to the motion imparted to 
it by the tracing lever pushing the transverse slide, while the roller partakes 
of up-and-down or semi-rotatory motion, according to the movement 
im) through the tracing lever, taking with it up or down, in following 
the lines of the design, the slotted cross- and side levers, To engrave 
along the whole surtace of the cylinder, the bar to which the tracing lever 
is jointed has to be shifted along the transverse pivotted rod, and set to act 
upon a fresh portion of the cylinder by means of a set screw.—Not proceeded 
with. 


2798. W. Betts, Wharj-road, City-road, Middlesex, ‘* Capsules.”"—Dated 
9th December, 1859. 

This invention consists in the manufacture of metallic capsules for 
bottles and other vessels of an improved construction, whereby a coloured 
trade mark, or other design, is produced upon such capsules, so that by 
means of a contrast of colours such trade mark or design is made conspicuous 
and more readily observable by the public. In facturing such capsul 
the patentee substitutes what is called a spring die for the ordinary die now 

inthe manufacture. The spring dies for this purpose are so constructed, 
by having a portion of the die made separately, fitting into a cavity formed 
in the bottom of the die, and a spring being attached to the separate portion, 
so that when placed in the cavity, and at rest, it projects beyond the body 
of such die. In stamping the trade mark or design on the capsule this 
projecting portion is first coloured, and then by forcing the capsule against 





the die, in the method usually adopted for stamping capsules, the projecting | 
portion being slightly below the surface of the body of the die, a portion of | 


the capsule corresponding with the shape of the projecting portion of the 
die will be raised and coloured by one operation. 


2802. G. Davins, Serle-street, Lincoln’s-inn, London, *‘ An improvement in 
tobacco-pipes, mouth-pieces, and cigur or cigurette-holders."—A communi- 
cation. —Duted lth December, 1859. 

This invention consists principally in providing the end of the pipe tube 
with a cavity or chamber which is furnished with a hole or holes com- 
municating with the mouth. The oil or juice which ordinarily forms in 
the tube passes into this chamber, and may run or be drawn into the mouth 
through the hole, and then be ejected with the saliva. 

2804. C. Gammon, Cloak-lane, London, ** Fastener Jor gloves, dc.” —Dated 
10th December, 1859. 

This invention consists of two metallic slips, one end of each being per- 
forated, and either by means of thread or an eyelet, fastened to each lappet of 
the gleve; the other end of each of the slips is of a T form; one of them, 
however, has a portion of its extremity turned back so as to form two 
hooks or catches, aud into these hooks the cross or [ piece of the other 
slip slides, and in such a way that if pulled apart they hold each other firm, 
and when pressed towards each other they become detached.—Not proceeded 
with, 


2805. J. Farqumar, Alerdeen, N.B., “ Gas meters.”"—Dated 10th December, 
1859. 


Under the first head of this invention, the iusprovements consist in the 
adaptation of the principle of what is generally known as the “* Fountain 
Lamp,” or such lamp as is arranged with the oil above the light for the 
maiutenance of a constant or nearly constaut water-level in wet gas-meters, 
and by which adaptation all or nearly all the space above the water-level in 
the chamber formed against the drum-case, usually termed the front of the 
meter, may be used as a fountain to contain water to maintain a constant 
or nearly constant water-level in the drum-case. The communication be- 
tween the front and the drum-case is of the same nature as in the fountain 
lamp. The action is the same asin the lamp. Whenever the water in the 
drum-case descends below the true water-level, a few bubbles of air or gas 
pass through from the drum-case to the fountain, and displace water 
therein, which water passes into the drum-case, and restores the level. The 
fountain is filled at the usual feed-pipe in meters, and when the fountain is 
filling, the air is carried off by a passage commencing with the top of the 
inside of the fountain, and with the atmosphere outside the meter. The 
invention also consists in a bent pipe connected with the pipe which intro- 
duces the gas into the drum, and carried upwards to the top of the interior 
of the fi in; and 1 with the former, a little below the level at 
which the gas enters the drum, is another bent pipe, which is carried to the 
outside of the meter also, at a point a little below the level at which the gas 
enters the drum. Through this pipe the waste water flows.—Not proceeded 
with, 

2312. D. STRICKLAND, Hoyle, Cornwall, “Separating, sifting, sorting, and 
cleansing mineral ores.” —Dated 10th December, 1859. 

In carrying this invention into effect the material to be operated on is 
thrown on the top of the apparatus into a cradle, the bottom of which is 
composed of bars of iron. Above this cradle is a reservoir of water for the 
constant supply thereof when necessary. The cradle is hung near the 
centre, and so contrived that it can be instantly upset by a lever or other 
suitable means ; the material, having been thrown out, falls on to the rock- 
bars beneath, the larger material, being at once conveyed to the spalling- 
bed, the smaller passing through rock-bars into sieves one under another. 
The small matter that passes through the rock-bars is dropped into a recess 
or receiver, while the roughs not passing through are discharged on to the 
picking table by means of the oscillating motion of the sieves. The 
mineral clay is thrown into an inclined revolving cutting cylinder, there to 
be treated with water as before mentioned, and thrown in solution, any 
stony matter rolling down the inclined cylinder on to the rock-bars, and 
from thence to the before-named sieves.—Not proceeded with. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

BraMInGuaM YESTERDAY AND WOLVERHAMPTON Wepnespay: J’rice of Pig- 
iron: Orders for Malleable Iron—Susrensioy or a Baxk: An Jronmaster’s 
Connection with it ; Amateur Ironmaking— Prices or Finished lron—CoaL 
anp Ironstone TraDes—THE FRENCH IRONMASTERS AND THE TREATY : 
Remarkable Arguments for Protection—Prorosep TREATY BETWEEN FRANCE 
AND BeLciuMm—BisMinGuaM anpD District HaxpwakE Trapes—PotTrery 
MANUFACTURERS AND AMERICAN Buyers—TuHe INLAND ARSENAL AND 
Cannock Caase: Arguments of the Commission—StncuLarn Pit AccipENT 
— ANOTHER FaTaL Borer Expwosion. 


Bustvess ended dull yesterday in Birmingham, and at Wolver- 
hampton on Wednesday. A few transactions were effected in pigs, 
but they were not of the number usual at this period of the quarter. 
It is scarcely early enough in the month for the chief purchases to 
be made, and the prices, therefore, are the turn in favour of buyers, 
as compared with the rates at which purchases will have to be 
effected a fortnight and three weeks hence. In the sales that have 
been made in the past week, the prices, as a rule, must be quoted a 
shade (say 1s. 3d. per ton) below the prices of last quarter. The 
difference relates to large transactions, and is almost confined to the 
better sorts. Inferior descriptions, of which the make is much under 
the usual proportion between those sorts and the best, continue to 
maintain their position, and remunerative rates are secured. For 
good malleable iron of most descriptions but bars there is a quiet but 
steady demand, chiefly for home consumption. The continental 
demand has slightly improved; but the United States market is still 
devoid of animation. 

The bank of Messrs. Foster and Co., of Bilston, of which Mr. T. 
Cross, ironmaster, was cashier, has suspended, with heavy liabilities 
—if nothing more—against Mr. Cross. The circumstance has 
occasioned some consternation in the district, and a large number of 
small manufacturers are severe losers. Confidence is being shaken. 
Mr. Cross and his son took the Greets Green Works some time ago, 
without previous experience, and they are a works not celebrated 
for their remunerative characteristics. ‘Then last week we noticed 
that the same firm had purchased the works at Tipton, formerly 
those of Mr. Walter Williams. 

The official list of prices of Staffordshire finished iron is as 
follows:—Common Staffordshire bars, £7 10s., at the works; best 
bars, £8 10s.; sheets, £9; doubles, £10 10s.; nail sheets, £8 10s. ; 
latins, £12; boiler-plates, £9; best and best best in proportion ; 
common rods, £7 10s.; hoops, £810s.; gas-strip, £8; Canada plates, 
£12, and all other sorts in proportion. 

The coal trade still rules dull, and it is with difficulty that the 
various thick coal pits can be kept at work more than a few days per 
week, but the prices remain unaltered. Ironstone of good quality, 
the produce of the district, remains firm at our last quotations. The 
labour market continues in a satisfactory state. 

From France we learn that the Senate has had a ciscussion on the 
treaty of commerce with England, and though by law t..< debates of 
that body are not allowed to be published, the Goveru.;ent has 
thought right to print this one, on account of the importance of the 
subject. As, however, the Senate has no real legislative power, "he 
only form in which it could discuss the treaty was to take into conu- 








sideration certain petitions respecting it. The petitions in question 
were referred to a committee, and that committee charged M. Dumas, 
one of its members, to draw up a reporton them. He is the emi- 
nent chemist, and was at one time Minister of Commerce, but unfor- 
tunately he is a passionate protectionist, and his report accordingly 
is on the whole, very unfavourable to the treaty. Among the peti- 
tioners were, it appears, fifty-six ironmasters of the department of 
the Haute Marne and the Meuse, and they prayed that the modifi 


national arsenal. Our rr in this respect has been realised. 
We find from the report of the National Defence Commission, just 
issued, that the commissioners recommend the Chase as much the 
best of many positions brought under their notice for forming a great 
fortified arsenal near the centre of the kingdom, They recommend 
this position on the grounds of its great natural strength, the cheap- 
ness of the land, its vicinity to the iron district, and its numerous 





tions in the duties on cast-iron ard iron, which the treaty says shall 
come into force on the lst of October next, shall be postponed to the 
31st of December, 1861. In support of this application they urged 
an extraordinary reason, viz., that they have already contracted for 
the wood that they will require for the make of next year, and that 
consequently they “ will be ruined” if they are subjected to the 
competition of the English before that wood is consumed. The com- 
mittee supports the application for delay, forgetting that the treaty 
having been signed and ratified, the Government has no power to 
alter it ; and further, the committee seems to be of opinion that nothing 
short of a grievous injustice is being done to the ironmasters. They 
say—‘* The committee hope that the Government will be able to find 
some indirect means of repairing an injury done, the victims of which 
naturally recommend themselves to its benevolence, or rather to its 
equity. To prevent their ruin, without having recourse to indemni- 
ties, may be ditlicult, but the Government of the emperor is so anxious 
to relieve the evils which fall on laborious populations that it is not 
necessary to indicate the method to be employed.” ‘The report next 
says that the Chamber of Commerce of Sedan requires that the 
maximum of the ad valorem duty mentioned in the treaty shall be 
continued for four years beyond the ten for which the treaty has 
been concluded, that is to say, to 1874; and the committee does not 
think this at all unreasonable. The report afterwards notices a very 
singular petition from sundry ironmasters, owners of glass works 
and manufactures. The petition prays that the specitic duties which 
may be adopted in place of the 30 and 25 per cent. ad valorem men- 
| tioned in the treaty, shall not be made the subject of an additional 
convention with England, but shall be imposed by law; and the 
reason assigned is, that if the specitic duties be established by a con- 
vention they will be binding for ten years, as the treaty is, whereas, 
if they be adopted by law, they can be modified at any time. But 
the committee says that the President of the Council of State, who 
was one of the negotiators of the treaty (M. Baroche), had declared 
to it that the understanding with the English negotiators was, that 
| the convention relative to specific duties should form part of the 
| treaty, and that consequently the prayer of the petitioners could not 
be granted without a breach of good faith. The debate which ensued 
on the report was very long. The treaty was vehemently attacked 
by Baron Dupin, Count de Beaumont, and others; and it was 
powerfully defended by M. Michel Chevalier. The discussion will 
not, however, affect the treaty in any way, and is not likely to pro- 
duce ,any influence on the superior council of commerce, which is 
charged with the task of transforming ad valorem into specific duties. 
The superior council of commerce is continuing its examination of 
witnesses preliminary to fixing the specific duties to be imposed 
under the treaty. ‘lhe little progress hitherto made causes serjous 
doubts to be entertained that it will be able to complete its task in 
time to conclude “a definitive convention” respecting those duties 
previous to the Ist of July next, as required by clause 13 of the 
treaty. As, however, ad valorem duties will be in force en attendant 
the convention, the only inconvenience sustained by commerce will 
be two changes of duties in a short interval. . 

The negotiations for a treaty of commerce between France and 
Belgium are said to. be advanced. It appears that among other 
conditions the import duty on cast metal is to be reduced to 2 francs 
the 100 kilogrammes. ‘The duty-on glass is to be abdlislied. No 
change is to be made in the duty on coal. 

The recent partial improvement in the general hardware trades of 
Birmingham, Wolverhampton, and their districts, continues. At 
this advanced period of the June quarter, briskness cannot be ex- 

sted; but it is gratifying to know that sutlicient orders are coming 
in to keep the manufacturers fully employing most of their hands 
in almost all the important trades. As regards Birmingham, the 
reports of the factors are favourable. The fancy trades are not 
very busy, but all are doing a fair amount of business. ‘The manu- 
facturers will be stock-taking next week, and therefore business will 
be partially suspended for a tew days. 

In the foreign trade no alteration can be reported. There is 
scarcely a branch of the export trade that is not below the usual 
standard, few of the manufacturers having had their usual number 
of orders all through the quarter. ‘The Spanish West Indian trade 
is tolerably good. There is little trade doing with the United 
States. 

The metal market is rather more active. The agents of the 
copper smelters at Birmingham have had a better inquiry for that 
metal at the close of last week. Prices are firm, and the manu- 
facturers have only small stocks on hand. 

The Australian mail has brought bad tidings as to the state of 
commercial concerns in that colony. Except that matters are getting 
worse, the reports just to hand are of the same character as they 
have been for the last two years, no warnings as to the terrible state 
| of the import trade producing the slightest effect upon shippers who 
will persist in casting into a lottery in which so many have found a 

blank. Birmingham has suffered as much or more perhaps than any 

other town, yet we have reason to believe that large consignments 
have been-made recently of classes of goods, with which the markets 
of the colony are already overcrowded. The imports this year have 
positively increased, so that all prospects of trade righting itself is 
utterly out of the question. Many parties in this town have been 
disappointed at the non-receipt of remittances mail after mail. In 
view of the disastrous state of commercial concerns in the colony 
there appears to be little prospect of remittances due here coming 
more promptly than they have done. 

The first contract for the execution of a portion of the new bronze 
coinage is being executed by James Watt and Company, of Soho, 
near Birmingham, and the quantity contracted for amounts to 
between 7,000 and 8,000 tons, or something like 250 or 300 millions 
of pence, halfpence, and farthings. 

On Thursday week a meeting of manufacturers engaged in the 
American pottery trades was held at Burslem. A long discussion 
took place on the state of the American market, in relation to the 
revised and advanced scale of prices which came into force at the 
commencement of the present year. This new scale was adopted 
with almost entire unanimity by manufacturers for houses on the 
other side of the Atlantic, and they engaged amongst themselves to 
insist upon advanced prices, even at the cost of a temporary falling- 
off in the quantity of ware exported. The American merchants 
have resisted this advance to the utmost of their power, and have 
lost no opportunity of endeavouring to break up the combination 
among the Staffordshire manufacturers. The conversation which 
took place at this meeting showed that the manufacturers, with 
scarcely an exception, had remained firm in their resolution to obtain 
advanced prices for their goods, although in many cases at a con- 
siderable sacrifice. The number of packages exported to the States 
during the past month did not show a very serious decline upon the 
number exported in May of last year, but most of these were sent 
in fulfilment of engagements made under the old scale of prices, and 
the returns for July are expected to tell a very different tale. 
During last week, specimens of earthenware manufactured in 
America have been received in the potteries, but the quality is 
decidedly inferior to the English ware, and can only be produced in 
comparatively small quantities. The following report on the 
earthenware trade, made by the New York Shipping and Commercial 
List of the 20th ult., will probably confirm the Staffordshire manu- 
facturers in the resolution under which they are acting :—* Trade is 
now falling off, but the market closes on a small stock in first hands, 
anda ~~ prospect of advanced prices with the commencement of 
the fall demand. The new list is still adhered to by manufacturers, 
and unless large parcels are sent here on consignment, dealers will 
have to give orders upon it.” 

Some short time since we stated in Taz EnGincer that we expected 
Cannock Chase, in Staffordshire, would be selected as the site for a 














tions by means of railway and canal with every part of 
the United Kingdom. 

The commissioners have not included in their report an estimate 
for the erection ef the internal arsenal, reserving this question 
for a subsequent report. It is probable that the arsenal will not be 
commenced until after the coast defences have been completed. The 
circumstances under which the commission have been put into action 
we = from the Report of the Defences Commission, from which 
we learn that, ‘‘in November last, the Government came to the con- 
clusion that it is desirable, with a view to the security of the country, 
in the event of an invasion, that the store of guns and matériel of 
war should no longer be concentrated in one place. Weedon having 
been recommended by a previous commission as a depét for such 
stores, the commissioners were instructed to proceed thither, in order 
to examine whether the locality affords facilities for such defence b 
intrenchment as would be necessary for the security of the valuable 
public property which it is proposed to deposit there. They reported 
that Weedon is not, in their opinion, favourably situated for defence, 
as the works would be divided into four detached portions in as 
many deep valleys, and the fall of any one portion would give an 
enemy fatal command of the proposed proved On the eastern and 
western sides it could not be defended from t ‘dment without 
such a development of fortitications as would be justified only on the 
score of defending a place of most vital importance. Mr, Sidney 
Herbert, on receipt of this communication, requested the commissioners 
to select a suitable site for a central arsenal, and mentioned Cannock 
Chase, Low Moor, and Runcorn, as having been suggested for the 
eee. The commissioners made a special report on the subject in 
May last, their general report on the defences of the country having 
been laid before Mr. Sidney Herbert in February.* 

An accident of an alarming uature, endangering the lives of two 
colliers, occurred on Friday last at one of Messrs. Dixon's pits at 
Tipton. Two men, named Thomas Davis and Samuel Evans, were 
engaged in a part of the pit about nine o'clock in the morning, when 
an immense mass of coal and dirt gave way above them, and buried 
them several yards deep. Upon the noise of the falling coal being 
heard, the men from other parts of the pit at once hastened to the 
spot, and on its becoming known that the two men were beneath, a 
surgeon was sent for, and the workmen at once commenced clearing 
away the coal. A report reached the top that seven or eight men 
were buried, and a scene of great excitement ensued, the families of 
those engaged in the mine assembling in great numbers at the 
mouth of the pit. After working vigorously from “ine o'clock until 
between four and five in the evening the two sufferers were released 
from their perilous position. Contrary to the expectations of those 
fo the men were alive, but insensible. They were dreadfully 

ruised and disfigured. Mr. Underhill, surgeon, attended at once, 
and animation was restored in both men, 

As we write, information reaches us that a boiler exploded at the 
Bilston Blast Furnaces on Wednesday evening, killing a collier who 
was passjng, and seriously injuring another passer-by. The work- 
men escaped unhurt. 











NOTES FROM THE NORTHERN AND EASTERN 
* . COUNTIES. 
(From our own Correspondent. ) 

Liverroot: A Company. erecting a Battery for their “ Volunteer” Workmen : 
Defences of the Mersey (How bellicose we are becoming !); Model Steam Fire- 
engine: Increase of the Dock Dues; Street Tramways in Birkenhead— 
Nortuern Topics; Steam Communication between Shields and London; Boy- 
Miners’ Hours of Labour: Shipbuilding at North Shiclds; Shields Harbour : 
Newcastle and the Stephensons and Sir William Armstrong : Coal Supplies: 
River Tyne Commissioners—Tue NationaL Derences: A Plea jor the 
Mersey, Clyde, Humber, Tyne, avd Severn—-State or Traps: Sheffield: Dis- 
putes in the South Yorkshire Coal District—Tusz Sronemasons’ STRIKE AT 
BseaprorD—SincuLAR AccipENT IN A Founpnay—Tue New inisu Maw 
Steamers; The Connaught—Tue Inon TRADE IN THE NorTH—Suppury, 
Me.rorD, anp CLARE RatLway—Garowrs oF THE Inon Tarape: Statistics 
of 1845-59—More asour Tue Braprorpd Masons’ Sraiue: A * Docu- 
ment” sought to be forced on the Masters, 


Once more, Liverpool active, as usual. A notable sign of the times 
is the erection, by the Mersey Steel and Iron Company, of a-battery 
of nine guns near their works, for the use of their volunteers! The 
engineer of the Mersey Dock Board has been requested to report 
upon an important letter from the War-oflice, with reference to the 
defences of the Mersey—a subject upon which a deputation from the 
board lately waited upon the Secretary-at-War. ‘The letter, which 
was addressed to the secretary of the board, requested him to bring 
under consideration the following proposals respecting certain sites 
required :—* First, the north or Bootle landmarks site. The deputa- 
tion having —— that it is not intended or necessary for the 
ultimate completion of the dock works that the north or sea-front 
wall should be completed in the same substantial manner as the rest 
of the dock-walls, the Secretary of State for War will be prepared 
to accept the surrender of the site upon the conditions implied in 
the resolution of your board, dated 20th February, 1860, namely, 
that the completion of the river or west wall will be under- 
taken by the dock board, and that the necessary right of way 
over existing or future roads will be secured to the War De- 
partment. it is very desirable that the completion of the river- 
wall should be at once undertaken. Second, Salisbury Dock 
site. This position being one of considerable importance, it is neces- 
sary that a permanent battery, {o meet any sudden emergency, 
should be constructed at this point; but to obviate any inconve- 
nience to the docking of vessels, or ordinary business, the work shall 
be constructed as originally proposed in 1855, so as to allow free 
access over the battery to those engaged in the particular duties re- 
uired. Third, Seacombe Ferry site, Birkenhead Dock.—lIt is very 
desirable that this point should be occupied as a portion of the upper 
defences of the Mersey ; and with this object the Secretary of State 
requests to be informed whether your board will complete a small 
portion of the dock wall, about 200 ft. in extent, at the north end of 
the Birkenhead Dock, for the reception of guns. With regard to the 
minor sites at the Prince’s, Queen’s, and Harrington Docks, the 
Secretary of State for War, with a view to the convenience of your 
board, is willing to waive the proposal for the erection of permanent 
batteries at these points, but would desire that sufficient space for 
the guns may be appropriated and marked out, and that a site adja- 
cent to each position may be surrendered to the War Department, 
who would then undertake the erection of storehouses to contain the 
necessary armament and material, and lay down platforms and 
tramways on the existing level of the dock wall, so that the guns 
might be ready, as far as ible, for immediate service, and expe- 
ditiously run on to their platforms from the stores.”—A model steam 
fire-engine, the invention of Newcomb, of Liverpool, has just been 
exhibited with results reported to be satisfactory. The engine has 
been patented, and a pany has been formed for the purpose of 
bringing it into general use. The dock and town dues of Liver- 
pool are likely to produce to the exchequer of the Dock Board 
£50,000 more in the current year than in the official year of 1859. 
This may be regarded as very satisfactory evidence of the growing 
prosperity of the port. At the last meeting of the Birkenhead Com- 
missioners a memorial was received from the market tenants, urging 
that the return line of the proposed street railways should be laid 
along Hamilton-street, past the market, so that parties might not be 
induced to go over to the Liverpool markets. Mr. alluded to 
the fact that the board possessed some valuable frontages to Hamil- 
ton-street, and thought the value of the land would be materially 





* On another will be found the official letters to which our corre- 
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affected if one line of rails was not taken along there. The chairman 
(Mr. Laird) believed Mr. Train would return from London in a day 
or two, and thought the surveyor had better consult with him upon 
the subject. Mr. Train had written to inform him that he had 
ordered three of his omnibuses to be built in Birkenhead, and hoped 
to have the tramways down in July, and in operation in August. 

In the north we find that a new steam packet company is about 
to be formed in North Shields, with a view to the establishment of a 
line of first-class steamers between London and Shields. —On 
Saturday, a meeting of miners, held at Newcastle-on-Tyne, resolved 
that the miners of the counties of Northumberland and Durham 
ought to agitate and have a bill ready by the next session of Parlia- 
ment, providing that no boy between ten and sixteen years of age 
should work longer than ten hours on any one day. There does not 





appear to be anything unreasonable in such a proposition.—Messrs. 


. and W. Smith, of North Shields, are building a beautiful iron | 


steam pleasure yacht, which will be fitted up with machinery by | 
Messrs. Hawthorn, of Newcastle, and is intended to be placed on the 

Volga. She is the property of a Russian nobleman. The same firm | 
are also building a large iron sailing barque of 450 tons register, and 
have entered into a contract with the Haytian Government to build 
an iron screw steamer of 800 tons, which will be equipped with a 
powerful armament. They are likewise building under their shed 
at Shields a new East Indiaman for their own line, and an | 
East Indiaman of large tonnage at St. Peter's. Messrs. Smith | 
will shortly launch the third gunboat they have built this 
season for the English Government. — The sides of the south 
pier at Shields have been scarped and a good quay run down, 
and the contractors are laying the flagging for a promenade. 
A wooden groin is also being run out from a point opposite the 
beacon, to direct the tide into the harbour.—A resolution 
adopted at the anniversary meeting of the Newcastle Literary and | 
Philosophical Society, in February last, with reference to placing 

busts in the library of the late president, Robert Stephenson, and the 

present president, Sir W. G. Armstrong, in commemoration of the | 
important and repeated benefits which they have each conferred upon 
the society, is now likely to be acted upon. After considerable con- 
sultation with competent advisers, the committee have determined 
that the bust of Robert Stephenson shall be a copy, by Wyon, of 
the fine one in the possession of Mr. Bidder, and that Monro shall be 
commissioned to execute that of Sir W. G. Armstrong. The costs 
of the two busts are calculated to be about 200 guineas, and a sub- 
scription has been opened to raise the necessary funds. Apropos of 
the above, one would like to know what progress is being made with 
the Stephenson monument, and also what tribute Newcastle gene- 


A strange accident occurred in a Leeds foundry last week. A | 
piece of an old Russian cannon had been placed in one of the furnkces, | 
preparatory to its being melted, and it exploded, in consequence of | 
there being some powder still left in it. An elderly man named | 
Brown was struck over the chest, face, and hands; his flesh was | 
shockingly lacerated, and his sight nearly destroyed. Two or three 
pieces of cannon had exploded on previous ions, in q 
of which orders were given that they should be tested before being put 
in the fire, but it is supposed that this must have been overlooked. 

The new paddle steamer Connaught, recently built by Mr. Laird, 
of Birkenhead, has arrived in the Thames—having been towed from 
Liverpool by the steam-tug Storm King—and has been placed in 
the East India Docks, where she will receive her engines, which are 
manufactured by Messrs. Ravenhill, Salkeld, and Co., of London. 
The Connaught is the last of three new steamers built by Mr. Laird 
for the City of Dublin Company—the others being the Ulster and 
Munster—and is of the same proportions in every particular. The | 
fourth vessel, the Leinster, has been constructed in London. All of | 
them have been built on the most approved principles for strength | 
and great speed—their minimum time for making the passage from | 
Holyhead to Kingstown, under heavy penalties, being three hours. | 
They are all now completed, and are taking in their machinery, 
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which is of the most powerful kind. Already that of the Leinster 
has been tried in the London Docks, and the Ulster and Munster are 
in a very forward state; so that the facilitated and accelerated 
postal service between England and Ireland may be expected to 
commence in a very few weeks. 

The iron trade continues very steady in Middlesbro’ and the works 
on the Tees. Mr. Griffiths states in his circular that one at least of 
the northern houses have reduced their price of hematite pigs 2s. 6d. 
per ton in the South Staffordshire market. On the other hand 
others are firm, Schneider, Hannay, and Co., of the Barrow Works, 
Ulverstone, having already sold nearly the whole of their make for 
the next quarter. 

An effort is to be made shortly to carry out the Sudbury, Melford, 
and Clare Railway project. The line is to be extended, if possible, 
to Cambridge and Bury by Lavenham. 

A table was published two or three weeks since in the corre- 
spondence of THe ENGINEER showing the rapid advance made of 
late years in the exports of iron, machinery, &c., from the United 
Kingdom. This summary, however, was confined to the value of 
this branch of our exports, and it will be interesting to add a state- 
ment of the quantities of the various descriptions of iron and steel 
exported year by year since 1845 :— 


1857. | 1858. | 1859, 
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| 1850. 1851. 1852. | 1853. 1854. 1855. 1856. 
| | ‘ | i] 
Tons. | Tons. , Tons. | Tons. Tons, | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. Tons. | Tons. | Tons, 
141,973 | 201,264 | 240,491 | 333,685 | 293,432 291,776 | 357,326 | 422,086 | 363,143 | 316,376 
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— A bolt, ) 
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We propose to recur next week to these wonderful figures, which 
certainly indicate that this is, beyond all comparison, the iron age of 
England. 

Allusion is made in a preceding paragraph to the stonemasons’ 
strike at Bradford. More recent advices state that the men in the 
great Yorkshire fungus—thirty years since Bradford was only a 
large village—are attempting to impose a ‘“ document” on the 
masters! All the employers, except six, have acceded to the terms 
of the for a reduction of the hours of labour from 57} to 514 





rally proposes to offer to the memory of the illustrious Steph 
the Second.— Returns of the coal produced by the British mines give 
a grand total of no less than 65,008,649 tons wrought in 1858, of 
which the two Tyneside counties of Durham and Northumberland 
alone supplied 15,853,484 tons; and Yorkshire 8,302,150 tons. 
Scotland furnished 8,926,249 tons, and North and South Wales 
8,517,789 tons. The consumption in London and the chief manu- 
facturing towns amounted to about 13,000,000 tons, Allowing for 
about 6,000,000 tons exported, the consumption of the United 
Kingdom for the year 1858 appears to have been 59,000,000 tons !— 
The River ‘I'vne Commissioners had an interesting meeting yesterday 
week. Mr, Lawton is to proceed to deposit material from barges to 
form the foundations of the extensions of the north and south piers 
at the rate of 3s. 4d. per ton, On the recommendation of the river 
and dredger works committee, the issi 3 pted the 
tender of Messrs. Thomas Wingate and Co., for constructing a 
steam-dredge of 50-horse power, with two rows of buckets, an iron 
hull, with a supply of stone, agreeable to drawings prepared by Mr. 
Ure, for the sum of £19,500, The dredger to be completed and 
delivered, according to specitication, in ten months. The committee 
stated that, considering that a fairway buoy should be put down 
at sea, opposite the mouth of the harbour, which would be of great 
use in directing vessels into the harbour, and which could also warn 
the limits within which ballast was not to be deposited, they had 
sent a deputation to the authorities of the Trinity [louse to request 
them to put down the buoy. A letter was read to the commissioners 
from the Trinity House, stating that that body would have great 
pleasure in laying down the buoy, provided the commissioners paid 
the whole of the expense, and kept it in good repair. This dry piece 
of officialism provoked some laughter, and Mr. Popplewell, one of 
the commissioners, expressed his surprise at such a reply: Mr. 
Robinson said the commissioners had no surplus funds, and had 
at duties to perform. It was resolved to sound the “ Elder 
rethren” again on the subject. The commissioners, after a good 
deal of discussion, agreed to certain plans submitted by the directors 
of the Newcastle and Carlisle Railway for a temporary railway 
bridge proposed to be constructed at Scotswood (in lieu of that 
destroyed a few weeks since by fire), subject to the condition that 
the company should undertake the erection of a permanent swing 
bridge within three years. 

The Newcastle Chronicle, adverting to the recently-revived and 
“now looming large ” topic of the national defences, puts a question 
which, no doubt, has occurred to many thoughtful minds. The 
Chronicle, referring to the great central localities of the commercial 
marine of this country, raises the point whether the maritime classes 
connected with the trade of the Mersey, Clyde, Humber, the Tyne, 
and the Severn, are to be ignored and left in the helpless state 
which those principal rivers of England are now in. A powerful 
deputation has gone up from Liverpool to submit to Government 
the propriety of appropriating a portion of the proposed grant to 
the protection and defence of that great maritime emporium. Con- 
sidering the fleets of slips that daily arrive and leave the Tyne, the 
corporations of Newcastle, South Shields, and Tynemouth will, no 
doubt, take an early opportunity of following the example of the | 
Liverpool corporation, and claim that all possible protection shall be 
given to this exposed coast. 

Trade at Sheflield has become rather dull, and many of the steel 
rollers and ironfounders, who depend in a marked degree upon the 
steel manufacturers for their supply of orders, have, after a long 
period of great activity, now begun to complain. Orders have not 
flowed in upon the steel firms so rapidly as they did a few months 
since, but in railway springs and buffers there is a fair trade doing. 
A sad feeling prevails in the South Yorkshire coal district between 
the colliers and their employers, in consequence of a gen-ral demand 
on the part of the former for an increase of wages. In some cases 
the demand was acceded, whilst other masters refused, and the 
men turned out. Supported by the Miners’ Association (which 
started some eighteen months ago, and now numbers between 4,000 
and 5,000 members), the men have been able to hold out, and several 
collieries have consequently stopped working. ‘The masters, a short 
time since, seeing what was being effected by combination, formed 
themselves into an association, and raised a fund for their own pro- 
tection, and are said to have some £2,000 or £3,000 in hand. Such 
being the state of things, and no compromise being proposed, the 
crisis has nearly arrived. Some of the collieries have been standin 
for some weeks, including Messrs. Smith, Carr, and Smith’s, Strafforc 
Maine; Messrs. Sturges, Paley, and Co., Smithy Bridge; Messrs. 
Kirsop and Bainbridge Brothers, West Silkstone. It is said that 
at a recent meeting of the masters, held at Doncaster, it was agreed 
that a month's notice should be given to all the men on the 18th inst., 
in which case the district will again be visited with one of those 
great struggles which have recently been so frightful a source of 
musery to sv mal y. | 

The stonemasons’ strike at Bradford has not yet been adjusted. 
The large employers, who employ no fewer than 350 stonemasons, 
have during the week vuifered the men an advance of 1s. per week 
upon the weekly wages of 26s. with a reduction of two hours on 
Saturday, but the operative committee refuse to accept any moditica- 
tion of their demand. It is stated that many of the men, drafted 
away by the committee, have got work in the district of Lancaster 
and Morecambe, and that they advise the committee to send no 
more into that quarter, as the market is overstocked, and they are 














working longer hours than they did at Bradford, with wages 3s. per 
week also under those paid there. 





PRICES CURRENT OF METALS. | 

British Metals are quoted Free on Board; Foreign in Bond. ~ Extra 
sizes are —— for at the rates agreed by the trade, Brokerage 
is not charged for buying excep¢ on Foreign Tin, | 
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No.1,in Tyne and Tees » 2130 Foreign Banca..... 156 © Unett 
Ditto, Forge .......... 0 2100 , Straits. ase lw 0 6, 
Staffordshire Forge Pig r } By 
(all Mine), at the ‘4 glu , prbx 1 * 2 P 
Works, L. W.,nom.. § a 2 Ss 
Welsh Forge Pig (all 3100 ,, | ” - 7 ." 


Mine), at the Port. §” 
Acadian Pig, Charcoal... ,, THO «it | 
Beotch Pig, No. 1, in 3100 | Do. at L’pool, 6d. ,, _= | 

“rss ° " | CANADA, Plates........ prtn 13 4 0 23 

| QUICKSILVER.... prbowie 7 6 U By) 


Do. at Newport, 1s. pr bz. less -- 


Ratts.—Some few small orders have been placed at about the prices 
quoted. : 

Scotcu Pi¢-tron.—There is scarcely any alteration to notice this week 
in prices, a moderate business has been done at 50s. 44d. to 50s. 3d., 
closing with a dull market at the latter rate for cash, and 51s. 9d. three | 
months open for Warrants. 

SPELTER is quoted 7s. 6d. per ton lower than last week—the present price 
on the spot being about £20 ds, 

CopPEr remains the same, 

Lgap rather dull. 

Tin.—English in fair demand ; Banca quoted £136, and fine Straits £150 

r ton. 
he-uares more inquired for. MOATE and CO., Metal Brokers, 

June 2ist, 1860, 65, Uld Broad-street, London. 
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1859. | 1860. 1859. 1860. 
perload— 4s. £8.\/4 844 perload— 45 £5 £5 £5 
Teak ......+0000+e041 10 13 0 | 10 10 11 10 | Yel. pine, per reduced C. 

Quebec, red pine... 3 5 4 0) 3 5 4 0 | Canada, Ist quality]? 10 19 0/17 019 + 
yellow pine 3 0 315 3.0 315 and do. ..12 10 13 @ W111 
St.John, N.B.,yel .5 © 6 0 | 5 O 6 O|/ Archangel,yellow..14 0 15 0/14 Vid vU 
Quebec, oak,white.. 5 © S10 | Slo 6 1.32 10 13 10; 11 10 12 
birch . 4 0410] 310 910 10, 91) 10 it 
elm 810 416) 310 4 seer 0 0 15 © 101015 10 
Dantsic, oak 310 610) 310 5 »yellow.ly 0 13 0) 910123 10 
fr. 315401304 white. 910 11 G| 9 Oli ¢ 
Memel, fir. 3 5 4 0) 3 5 4 0) Gefle,yellow......11 © 12 0 IL 1) 122 
IBD oc coves .310 0 0 | 315 O 0 Soderhamn........11 0 12 0/11 10 12 x 

Swedish ..... coves, 310 9315/3 0 3 5 Christiania, per C. ) | 
Mass,Quedecrdpine 6 9 5 0 | 6 0 5 YU, I2ft. bys by 9> 220 25 HW Wu 2 v 

yipine5 0 7 0/5 0 7 ©}; in .....yellow | 
Lathwood,Dantsc.fm 710 8 0 | 610 7 0) Deck Piank,Dntet 9 95 3 g) 945 1 1 

Memel...0 © 0 0)'06 00 0 perdfe din. f 

St. Peters. 9 101010 | 8 0 8 10) Staves, perstandard M | 

Deals, per C. 12 ft. by 3 by Yin quebec, pipe....... BY 0 600) GO 70 ¢ 
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Quebec, whitesprucelS 1019 0 (15 0 18 1 a +18 0 2370 200 22 
red pine... 0 0 0 0/0 0 wv altic, crown is pe od 
St. John,whitesprucel4 0 17 0 14 0 16 lo rites | 200 0 210 0) 230 U 240 0 








SCOTCH PIG IRON REPORT. 
No. 1 Gartsherrie .. ., 52s. 6d. f.o.b, Glasgow. 
Gam... ae ‘do. 


i TK os ay A do. 
M’ Nos. Do. .. .. 493. 6d. ,, do. 
WARRANTS, 


Cash prompt... .. 50s. 3d. per ton. 
3-5ths No. | and (7 mo,, open,.. .. 50s. 6d, do. 
2-5ths ,, 3... }2mos., ,, + «+ Sis. Od. do. 

3 » o « « SR de 

MANUFACTURED IRON. 

Bars,Govan .. .. .. «+ &7 lds. Od. 
», Common oo co oo £0 5s, Od. 
Drumpellar, Common .. .. £7 5s. Od. 
Best o oo OO OS. 
-» «+s £9 to £10 10s, Od, 
- o £7 Os, Od. 


Plates and sheets .. 
ils o 60 (4 
ee £5 Os, Od, 
-» £4 08, Od. Neft cash. 
GLasGow, 20th June, 1860. 

The pig-iron market remains unaltered. A moderate business has been 
transacted at rates varying only from 49s. 10jd. to 50s. 1jd. The latter 
is the closing price of to-day—rather buyers. 

Shipments and local consumption are quiet as may be expected at this 
season of the year ; still the inquiry is improving, and we anticipate a steady 
revival soon 

Exports during the last week were 8,926 tons, against 10,217 tons in the 
corresponding week of last year. Suaw anv Tuomson, Metal Brokers. 


Pipes ee oe oe ; 


hours per week, with the same wages, and have each signed a written 
notilication to that effect. The six, who employ about 200 masons, 
are not unwilling to yield to the demand, but object to the condition 
on which it is now asked,—the operative masons’ committee require 
the masters to sign a document binding themselves, so far as such a 
document will bind them, to concede 51} hours per week in future 
as the fixed and regular hours. ‘The six masters stand out on this 
point alone, and some of them have declared that they will never 
sign such a document, whatever may be the result. 


Frencu v. Encuisn Iron.—A witness examined before the 
Council of Commerce with regard to the fixing of the iron duties 
under Mr. Cobden’s treaty declared that the English cannot make 
iron for the sheathing of a ship of war of such good quality as the 


| French. This witness was M. Emile Martin, formerly of the Four- 


chambarelt works; and what he said was:—“ In order to cover a 


, frigate with iron it is not England which can supply the proper 
; material; it is France—no one will contradict me on that point!” 
| (Pour blinder une fregate, ce n'est pas l’Angleterre qui peut fournir 
| le fer convenable a cet usage, c’est au contraire la France: personne 


ne me dementira 14 dessus.) 

PRESERVATION OF Woop From Decay.—A_ correspondent, 
“ J.B.N.,” suggests the following composition, in preference to.tar or 
ochre, as a preservative of wood from decay, the purpose especially 


| in view being the painting of our decaying gunboats with it:— 


“ Take,” he says, “ three parts of air-slacked lime, two of wood 
ashes, and one of fine sand: pass them through a fine sieve, and add 
as much linseed oil as will bring it to a proper consistence for 
working with a painter’s brush. As particular care must be taken 
to mix it perfectly smooth, it should be ground on a stone slab with 
a proper muller, in the same manner as painters grind their white 
lead, &c. ‘Two coats of this composition being necessary, the first 
may be rather thin, but the second should be as thick as it can be 
conveniently worked.” This preparation, chemically speaking, 
appears to be no other than the silicate of lime prepared with potash, 
or wood ashes, and mixed with oil, and it is identical in effect with 
Ransome’s patent for the preservation of stone, only the composition 
is made up with linseed oil as a paint, to be coated over the surface to 
be preserved.— Builder. 

Tue Iron TrapE AND THE FrencH Treaty.—The French 
Senate had a long discussion on the treaty this week, which arose 
upon the various petitions which had been presented to that body 

ainst the treaty. No less than fifty-two ironmasters of the depart- 


| ments of the Haute Marne and the Meuse pray that the duties which 


are to be reduced in October next be postponed until December, 1861, 
as they have contracted for their supply of charcoal up to that 
period, and consequently should be ruined. ‘Ihe committee supports 
the application for delay. The Chamber of Commeree of Sedan asks 
that the maximum of ad valorem duties shall be continued for four 
years beyond the ten from which the treaty has been concluded, viz., 
until 1874. The committee agrees with this. Our readers must 
bear in mind that Mr. Dumas, who drew up the report, is an out- 
and-out protectionist. The new French treaty is attracting the 
attention of the ironmasters of both countries; but the French com- 
missioners are unable to understand the anomaly in the hardware 
trade. They see from all houses in that trade an uniform list of 
prices, but subject to a discount varying from 20 to 75 per cent. off 
such list prices, and there seems a confusion in their minds between 
the nominal and discount or real price. Cast-iron holloware is 
subject from 50 to 55 per cent. discount; wrought-iron holloware 
from 70 to 77} per cent.; wrought-iron hinges to 60 per cent.; Kent 
hammers to 55 per cent. ; wood screws to 57} per cent.; and so on. 
Our French friends will now see that the discounted price is the 
real price at which hardware goods are sold.— Griffiths’ Circular. 
Tue Coat TRADE AND Steam Navication.—The extension of 
steam navigation requiring a continually increasing production of 
coal and freight, adding materially to the cost of that article when 
delivered at the various ports in the Indian seas with which we 


| trade, raises the market price of coal at Singapore, Hong-Kong, &c., 


so considerably, that it is anticipated that large — may be made 
by working the coal found in the Indian Archipelago, and upon these 
grounds the Labuan Coal Company has been formed, under the 
Limited Liability Act, with a capital of £100,000, in shares of £10 
each. The concession, plant, and machinery at present in use, and 
other rights and privileges, are to be transferred to the company for 
£25,000, in paid-up shares; and the directors are to receive in lieu 
of all fees a commission of 10 per cent. on nett profits, after 10 per 
cent. per annum has been divided as dividends amongst the share- 
holders. The royalty payable is not stated, but is declared to be 
favourable; and Mr. David Smith, of Bilston, who has inspected 
and reported on the property, estimates that the “pit already sunk, 
with a moderate outlay for existing and additional plant and ma- 
chinery, will yield 606,144 tons of marketable coal; and a further 
reasonable expenditure will enable the company to sink another pit, 
and will produce saleable coal to the extent of 1,293,600 tons. 
The property is to be worked by Chinese labourers, under the super- 
intendence of Europeans. Mr. Smith estimates the cost of raising 
the coal and placing it on board ship at Labuan at 5s. per ton; and 
Mr. Robert Coulson offers to work the mines and put the coal on 
board ship at 6s. 9d. per ton. Taking the highest estimate, and 
including agency and all incidental expenses, the cost of the coal to 
the company would not exceed 10s. per ton at Labuan, or 24s. at 
Singapore, where, it is said, coal of equal quality is saleable at 
60s. The Peninsular and Oriental Steam Navigation Company 
have used the coal to the extent of 20,000 tons, and their engineers 
report favov'ably on its quality. The local management will be 
entrusted :» Mr. John M‘Laren, who proceeds forthwith to Labuan. 
The for. of application for shares binds the applicant to accept 
such snares, to pay the deposit of £1 per share, to sign the articles 
wen called u to do so, and to forfeit the deposit on default.— 
Mining J 5 
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SOCIETY OF ENGINEERS. 
Monday, June 4th, 1860. 
R. M. Curistie, Esq., in the Chair. 
ABSTRACT OF PAPER ON GAS-METERS AND PRESSURE GAUGES, 
By J. WiLucock.* 


Tue author began by remarking upon the dismal and wretched 
appearance of towns lighted by oil-lamps, contrasting very 
favourably illumination by coal-gas. After stating the great 
importance of the manufacture and distribution of coal-gas, as 
it involves so much capital, he proceeded to make comparisons 
between several gas-meters, ing with the original one 
invented by Mr. Clegg, in 1815. ‘The remarks were strictly contined 
to wet gas-meters, deeming the subject too extensive to include dry- 
meters in the same paper. 

The imperfections in the measuring drum or wheel invented by 
Mr. Clegg were stated to be chiefly in the use of a ee, 
which connected the inlet-pipe to the hollow shaft of the wheel, as it 
caused a great deal of friction, and consequently required a con- 
siderable pressure of gas to work it; but as being the foundation of 
the instrument at present in use, he considered Mr. Clegg’s invention 
very ingenious, and that, with a few modifications, it might have 
been of considerable service at the date of its introduction, and 
certainly much preferable to the system then carried on by the gas 
companies of making contracts at so much per burner. ‘The 
measuring-drum or wheel of Mr. Malains was next described, in 
which the whole of the valves, springs, and stufling-box used in 
Mr. Clegg’s meter are dispensed with, and consequently greater 
security could be reposed in its measurement; a modification of this 
wheel being used to the present day in large station meters. Mr. 
Crossley’s wheel was then commented upon, and also the improve- 
ments by the late Mr. Wright, by which the measurement can be 
effected with the loss of less than jth of an inch pressure. The 
author then proceeded to state that, although the measuring-drum 
was the chief feature in a gas-meter, yet it was not all that was 
necessary in an instrument of this description when it was considered 
that, when once placed and on in working order, the majority of 
consumers rarely bestowed a thought upon it until his attention was 
called thereto by sudden darkness, and also that it was necessary to 
foil the endeavours of dishonest consumers to steal unmeasured gas. 
An ordinary consumers’ meter was then described, with all the 
extra appliances for the above-mentioned purposes. The faults in 
these meters were stated to be, that, as the measurement is effected 





by the aid of water, and, ome, the measuring-chambers | 


bounded on one side by water, it follows that the measurement would 
vary according to the height of the water-line; and as the index 
always indicated the t of gas that would have been passed 
through if the water had been at the true level, the resistration 





would, therefore, if the level was above or below, be false. Mr. | 


Eage’s meter was given as an instrument which avoided some of 
these detects, the syphon-pipe being cut down to the level of the 
true water-line; therefore the water-line could not be raised, any 
overplus water overflowing into a waste water-box beneath provided 
for that purpose. 

To maintain a true water-line in gas-meters, or to compensate for 
the evaporation of the water, many ingenious contrivances had been 
invented. The first plan was by means of the bird-fountain, 
which was brought to considerable perfection by Mr. Esson, and 
latterly by Mr. Allan. One of the neatest and prettiest modes 
adopted was one introduced by Mr. Sanders, of Dublin, which is by 
means of a semicircular float, supported at the middle of its 
diameter, and weighted to half the specitic gravity of water. 
Messrs. Crossley and Goldsmith have also invented a compensating- 
meter, in which the level is maintained by means of water-elevating 
apparatus or scoop, which supplies water to the meter from a 
separate reservoir, the overplus returning over the level pipes. 
This meter was stated to be ily licated in several 
parts, but the relative advantages of buyer and seller very equitable. 

Simplicity, after a correct measurement, was stated to be the most 
important point in a meter. As the apparatus is enclosed in a gas- 
tight casing which conceals the whole of the working parts, no 
knowledge can be obtained of the condition of the interior without 
taking it to pieces. 

The compensating-meter, invented by the late Mr. Scholefield, of 
Paris, was next examined, and some preference shown to it in regard 
to its simplicity and the arrangement of the supply reservoir, the 
level of which is below the bent arm of the syphon-pipe or spout. 
Also the water-elevating apparatus, which is actuated by means of 
a crank working in a slot cut in a bell-crank lever. The chief 
defect in compensating-meters in gereral was stated to be that the 
water-elevating apparatus tended to keep the water-line either too 
high - too low, the extent varying according to the friction of the 
wheel. 

The author remarked that he did not perceive the great novelty 
in the measuring-drum or wheel recently patented by Mr. Clegg, 
the design being very similar to, and strictly speaking, an improve- 
ment upon, Mr. Malains; the form of the partitions being made in 
a better shape to pass through the water without offering much ob- 
struction. The novelty being, he ed, the placing of a float 
within the wheel, which, by supporting it, took the weight off the 
bearings, and consequently diminished the friction; whether this 
was advisable or not experience had not yet proved. In li 








SOCIETY OF ARTS. 
June 22nd, 1860. 
The One Hundred and Sixth Anniversary Dinner of the Society 
took place at St. James’s Hall, Piccadilly, on Friday, the 22nd inst., 
the Right Honourable Benjamin Disraeli, M.P., in the Chair. 


The Chairman was supported by the Right Hon. the Lord Mayor, 
Viscount Elmley, M.P., Lord William Lennox, Sir William A. Fra- 
ser, Bart., Mr. J. Pope Hennessy, M.P., Sir Edward Belcher, Sir 
Thomas Phillips, Sir Cusack P. Roney, Sir John Rennie, F.R.S., Mr. 
W. H. Bodkin, Assistant J udge, Mr. G. F. Wilson, F.R.S., Mr. 
Charles Brooke, F.R.S., Mr. J. G. Appold, F.R.S., Mr. Chief Justice 
Temple, Rev. J. S. Howson, Rev. Samuel Clark, Mr. Ackroyd, Mr. 
Alderman Mechi, Mr. Harry Chester, Mr. Thomas Winkworth, Cap- 
tain Charles Ratcliff, Mr. C. Wren Hoskyns, Mr, C. Wentworth 
Dilke, Mr. William Hawes, Mr. John Dillon, &c, &e. 


The band of the Coldstream Guards was in attendance during 
dinner. 

The Chairman on rising to deliver the address of the evening said, 
—Gentlemen, it is more than a hundred years ago since the society 
which is now assembled under this roof was established. A century 
is no mean period even in the life of a nation. A hundred years ago 
and the United States of America did not exist. A hundred years 
ago and the Freach Revolution had not only not occurred, but was 
not even contemplated by philosophers. England a hundred years 
ago had not conquered India; and Australia, it may be said, was not 
even discovered. The application of steam power to the practical 
purposes of life a hundred years ago, and all those inventions of 
science that have aided and animated the industry of man, did not 
exist. We should remember these circumstances; we should not 
forget these things when we attempt to appreciate the position of 
those men who a hundred years ago associated themselves together 
to form a society to encourage arts, manufactures, and commerce. 
That association was soon successful. It soon exercised an influence 
upon opinion, though in those days it was limited in its range. It 
| soon exercised a beneticial effect upon the industry and invention of 
the country. As years rolled on, those influences became more ex- 
tensive, those effects became more considerable. But as time advanced 
this society declined ; having declined, it decayed, and only fourteen 
or fifteen years ago, a very small section in the history of an insti- 
tution that has flourished so long, even its existence was a question. 
But just at that moment, when all seemed dark and desperate, this 
society revived in an extraordinary manner, affected public opinion at 
| a period and in an age when public opinion was omnipotent, con- 
ceived and carried out a great enterprise, which still commands the 
admiration and the fond recollection of the world. . . ° 
| Fourteen or fifteen years ago, when you were on the eve of your 
extinction, you fortunately found out that this society had a mission 
to fultil, and that mission was to educate the artisan of England. It 
was then you discovered that in educating the artisan of England, 
| you improved the manufactures of England; and that in improving 
| the manufactures of England, you were rapidly stimulating and 
strengthening, ditfusing and increasing the commerce of England; 
and it was from that period that your prosperity revived. . . . 
So far as I can judge from retlection upon the subject, there are two 
modes by which the great mission of the society—the education of 
the English artisan—can be fultilled. The first is, in my opinion, 
by exhibiting the productions of the art and industry of man. In 
the early days of this society, that course was to some extent 
followed, but even comparatively recently the effort to form an exhi- 
bition on a great scale of the productions of the arts and invention 
of the country was one of very great ditliculty, which excited great 
prejudice, only to be overcome by the utmost energy. Other countries 
have not found those diiliculties. Germany and France for a series 
of years have produced very respectable exhibitions of the native 
productions and the native industry and manufactures of their 
country ; but even so late, I believe, as 1848, when, fortunately for 
this society, our Royal President assumed the position which he now 
occupies with regard to it, and took a lively and individual interest 
in its fortunes and efforts; at that time, although many present will 
scarcely credit it, a proposition that we should hold in this metro- 
polis an exhibition of our arts and manufactures was looked upon 
with no relish whatever even by those who were most interested in 
its success, and nothing but the personal support—I would say the 
personal exertions—of our Royal President animating those around 
him, could then bring about such small exhibitions as ultima.ely 
laid the foundation of that great event to which in the course of this 
evening I shall have occasion to refer. ‘There were two exhibitions 
confined to the products of this country, held, | think, in 1848 or 
1849, or about that time. ‘Then the idea was first conceived that 
we should pass the line which hitherto had been observed by other 
countries, and to a certain degree following their example, should 
excel their original conception, and instead of having an exhibition 
of the productions of the art and industry of a particular country, 
we should make it an international exhibition. That idea was at first 
received with coldness. It was with very great difliculty that the 
country could be taught to embrace the largeness of that conception, 
and the inconceivable benetits which it might bring about. But 
fortunately for Fngland—fortunately, I will say, for Europe and 
civilisation, those obstacles were overcome, and the Great Exhibition 
of 1851 was conceived and carried out by this society—the only 
society for the encouragement of the arts, manufactures, and 








the remarks upon wet gas-meters, it was stated that most manu- 
facturers now cut down the syphon-pipe to the true water-line, and 
that it was not always necessary in the kind called compensating 

as-meters, as the same result was obtained in another manner. 

here is no doubt of the great service rendered to consumers by Mr. 
Clegg, the original inventor, as it was chiefly through his invention 
of the gas-meter that illumination by coal-gas was rapidly increased, 
and an equitable sale of gas by measurement effected. 

The author then described some gas dial pressure gauges, one in- 
vented by Mr. Scholefield of Paris, and another by Mr. Hulett of 
London ; after some preliminary remarks upon the inefliciency of the 
ordinary tube gauges, the difficulty of reading off the pressure 
through the tubes, and the capillary attraction of the same giving a 
false ted to the water, it was stated that the dial gauges were 
much superior to the ordinary ones, as the slightest variation of 
pane was indicated on the dial, and could be read with great facility 

y workmen, whereas with the tube gauges it was necessary to add 
the depression of the water in one tube to the elevation in the other. 
Mr. King’s gauge was also mentioned, but was thought neither so 
neat nor practical an instrument as those described. 











HUDDERSFIELD DISTRICT ASSOCIATION FOR 
PREVENTING STEAM BOILER EXPLOSIONS. 


Tue committee of this association held their usual monthly meet- 
ing at the office of the secretary, Mr. Dan Cocking, architect, on 
Tuesday last, when the engineer presented his report, from which we 
make the following extract :— 

“ During the past month I have visited the works of thirty mem- 
bers, and have inspected 46 boilers externally, with their appendages- 
And during the same period I have also examined 34 steam engines, 
3 cylinders of which number I have indicated. The boilers named 
above are externally in working condition, excepting a few leaky 
joints. Andin reference to their defective fittings, f would state 
that 12 boilers have only plugs for emptying them, instead of 
properly constructed blow-otf cocks ; 3 boilers have blow-off cocks 
out of order; 12 boilers are without glass water-gauges, and are 
dependent upon self-action floats to indicate the level of the water in 
them; and the water-gauges of two boilers are without glasses. 
And two boilers are without back-pressure, or none-return feed-valves 
attached to the feed-water pipes, by which omission their liability 
to a deficiency of water is increased.” 


* Communicated, 


ce of this country. I need not tell you in what position 
that has placed the society. ‘The society, from that time, became 
responsible to civilisation. You affected, from that moment, public 
opinion ; though previously almost extinct, and utterly unknown to 
the world at large, from that moment you appeared before the 
world as a body of men who had conceived and conducted a great 
enterprise to perfect success, which is even now recognised by all 
nations with sentiments of admiration and fond On an i 

like the present anniversary, which, if it be only to celebrate our 
existence, would be but a barren ceremony, but if it be a meeting 
which is to guide us for the future, may be fruitful and fertile in 
results; it would be well for us to seosline’ that, having achieved 
that great success, there yet devolves upon us the duty of maintain- 
ing the position which we now occupy, and of establishing the claim 
which we have successfully asserted of permanently regulating and 
influencing public opinion in reference to those objects which the 
society undertakes to promote. Now, gentlemen, it may seem a 
paradox, but I will venture to say that it will turn out to bea 
profound truth, that it is absolutely necessary that exhibitions of 
the character to which I have adverted must not be isolated; that if 
they are isolated they produce effects exactly contrary to those 
which you aim to achieve; that instead of assisting progress, if they 
are not continued, they arrest it; instead of encouraging merit by 
competition, they, if not periodically repeated, really establish 
monopoly ; and, therefore, it is for ycu to consider whether you have 
not incurred a great responsibility in that marvellous and 
triumphant effort which you made in 1851, if now you arrest your 
course, and, content with that success, make no further and 
analogous effort. In my mind, though it may have given 
for a moment a great reputation to this society, though it 
may have enlarged your numbers and increased your revenue, yet if 
you do not pursue the principle which happily for your existence 
you recognised fourteen or fifteen years ago, you will soon fall into 
the same position of decline and decay from which you rescued the 
society a few years back [But it may be said that the Great Exhi- 
bition of 1851 was one of those events that can only rarely occur in 
the history of man, and that these efforts, by attempted repetition, 
defeat their purpose; and what on particular occasions arrests and 
charms the intellectual feelings of men, if continually brought under 
their cognisance, leads to a feeling of satiety. Unquestionably there 
is a certain degree of truth in these remarks, and exhibitions of that 
character,though periodical, must not be too frequently renewed. When 
the Great Exhibition of 1851 was first planned, there was an intention 
not only that it should be r ted, but ted quinquennially. I 
think myself, although that isa matter for you to discuss on other 
occasions, that a lustre is too short a period at which to take stock, 
‘as it were, of the inventive progress of mankind; but that you 














should fix upon some interval which will allow the community at 
large to watch and recognise the advance in the arts which adorn 
life and render it delightful and useful, and at the same time that 
you should not fix upon a period which, by its length, makes the 
merit of competition languish, appears to me to be a very sound 
rinciple, and I should say that a decennial period is one certainly 
ong enough, and on the whole a wise period to fix upon. . . . . 
I am of opinion that, if the society wishes to maintain the proud 
position which it now occupies, and to continue the beneficial effects 
which it has exercised upon the arts and manufactures of this country, 
it should use every effort to carry out another great exhibition. “I 
see no reason, so far as acts can evince public opinion,—I see no 
reason to doubt that that effort will be successful. ‘The very fact 
that you have been called upon—that the country has been called 
upon to furnish a guarantee fund—the very fact that, without any 
special effort having been made, a greater sum than £300,000 has 
been already subscribed, shows that the remembrance of your former 
triumph and success, and the sympathy with your future efforts, 
are deeply rooted in this country. If that exhibition takes place, as 
I hope it may take place, I do not contemplate, nor do I suppose that 
the council of this society contemplate, that the exhibition should be 
a mere repetition of the brilliant effort of 1851. ‘That was a 
preliminary and essentia‘ly an exceptional exhibition. You had, as 
it were, to reveal to this country and to the world the resources of 
the world, and you very wisely decided that the exhibition should 
mainly consist in placing before the eyes of the country all the 
various products of the different countries—but having made this 
revelation, having shown to this country what are the numerous 
productions which the various regions of the earth can supply— 
having given them that preparatory knowledge which nothin, tut 
ocular demonstration could have produced upon millions, you should 
now, in my opinion, and I believe I speak the opinion and sentiments 
of those who have deeply considered the subject, and with which I 
confess I entirely agree—you should produce an exhibition which 
shall not be arranged according to countries, but according to the 
classes of manufactures shown. Your next exhibition should 
be an exhibition of excellence in every department of arts 
and industry, and I need not say that to such an exhibi- 
tion foreigners should be admitted on precisely the same 
conditions as our fellow subjects; and I sympathise with the 
recommendation that has been made, that in such an exhi- 
bition the arts of music and of painting should be included. I look 
forward with great interest to an exhibition of that character. It is 
only by a dynasty of such exhibitions that you can maintain the 
great repute and peculiar intluence of this society. Remember upon 
this subject the great dilliculties that we encountered in establishing 
the Exhibition of 1851. We had to send agents and lecturers to the 
great manufacturing towns to persuade them it was for the 
advantage of the arts and the industry of England that their merits 
should be known, and their excellence acknowledged. I will venture 
to say that that effort is no longer necessary, I will venture 
to say that there is throughout all the great institutions of this 
country, and all those communities deeply interested in the industry 
of this land, a quick—a lively symp. \. with this society, and they 
will only be too ready to pour forth the treasures of their invention 
in order to maintain the honour of their country. 1 therefore con- 
template very great success if you will pursue this course. Remember 
the reluctance with which the last exhiviiion was tirst received ; but 
remember, also, the great fact that upwards of six millions of visits 
were made to that exhibition. It stili remains, We live as it were 
in the sunset of that event, but we i.. also in an atmosphere of pro- 
gress. Since that period the mean of communication bave been 
greatly enlarged ; the population of the country at large, and also of 
the metropolis, upon which the success of such an enterprise must 
mainly depend, has greatly increased. You have in England one- 
third more of railway communication since the last exhibition, and 
the railway communication on the continent has proportionately in- 
creased. ‘The pilgrims of intellect, or invention, and of taste, who 
will frequent your next exhibition will be very much multiplied by 
such means; and therefore I think that, statistically speaking— 
for we live in an age of statistics—we have every right to believe 
that the effort will be successful. Of this I am quite persuaded, 
that it will be one which ultimately must be advantageous to 
this country, and I think even to human nature in general. I 
have now touched upon the tirst means by which you will be able 
further to develope the principle, by the quick and happy recognition 
of which, at a moment when you were on the point of extinction, 
you filled the society with new life. I think to obtain that result 
there is yet one other means which you have not neglected, but 
which should receive still further attention, and that is the drawing 
into union with this society all those local societies, the object of 
which, though not in so great a degree, is also to educate the 
English artisan, and ultimately to accomplish that great purpose 
which you have proposed to yourselves as your peculiar mission. I 
see with great satisfaction that you have now in union with this 
society several hundreds of local associations, chiefly among the 
mechanics’ institutions of this country, I have aye taken some 
pains at various times with the management of these institutions. I 
nave inyself entertained very sanguine hopes that they would effect 
very advantageous results in the position of the artisan of this 
country, and so increase the value of our national industry, on which 
England must mainly depend. I have no shame in acknowledgi 
that | have been for many years disappointed in the results which 
1 contemplated from those institutions. ‘The mechanics’ institutions 
can often hardly be said to deserve their title, which seems in some 
cases to have been given them on the ducus a non lucendo principle. 
A great portion of their members are often not taken from the classes 
for which they were established; and even when this is the case, 
the institutions do not always supply the advan that these 
classes require. The society has, however, introdu a new — 
ciple, which has already produced a most beneficial effect, and | am 
glad to see that it is carrying it into effect in a liberal spirit and on 
a great scale, and is rapidly realising those advantages which we 
desire—the formation of class.s for systematic instruction, and the 
introduction of examinations to test the acquirements of the students, 
The society has been extremely successful in those objects. We 
have this year, I think, between 500 and 600 students who 
have submitted themselves for examination, and who, where 
they have deserved them, have received from this society, 
upon the reports of able examiners, certiticates of their merit. 

By pursuing this course you are acting up to the principle upon which 
this society exists, upon which it can alone exist, and by which it can 
alone flourish, namely, the education of the artisan of this country. 
The population of this island is limited, and if you compare it with 
that of other countries, and depead solely upon the numerical amouat, 
you must shrink with alarm from the comparison. How, then, are 
we to enter into the great area of competition? How, then, are we 
to maintain and to increase, I hope, not only the excellence, but, I 
will venture to say, the supreme position which this country occupies 
in every respect, unless we make an Englishman, whatever his class, 
position, or duty—whether he is a cultivator of the soil—whether he 
is a manufacturer, or a mechanic, or a labourer—whether he is 
engaged in intellectual or manual service—worth more, and trebly 
more, than the men of any other country. Unless we place that 
aim and object before us it is absurd to suppose—it is the height of 
egotism — benighted egotism, to suppose that, with the limited 
population of this country, we can maintain the position which we 
now occupy. And it is only by etlort in every class, effort not 
limited to any particular class, but in every order in this country, 
effort to excel, that we can maintain the position which this country 
now occupies. ‘That is the principle for which you are striving, and 
the education of the artisan is the method by which you are carry- 
ing it into effect. I venture to impress this upon you, because it 
appears to me that on an anniversary meeting it is of very im- 
portance that a society should clearly understand why they have 
tailed, if failure bas been their lot, why they have suc if 


triumph has been their portior, This is a society which has existed 
beyond the experience of any one generation of man. It has a 
venerable character alone from that circumstance, which entitles it 
to the respect of the country at large. In old days great things 
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were done; in modern days thi are done. You have had 
Mr the interval periods of decline, Tt becomes you to consider why 
yon succeeded at the beginning of this career, and why, when a 
moiety of this century had passed, you were on the point of failure. 
It is because a hundred years ago when you were founded, and for 
thirty years afterwards, you were adapted to the circumstances of 
the times in which you lived ; and fourteen or fifteen years ago, when 
you were on the point of extinction, you had amongst you able men, 
and, especially, men whounderstood tlie circumstances of the times, and 
adapted their exertions to those times. You must draw your conclusions 
from these facts. ‘There is no use in having lived a hundred years 
if you have not the advantage of experience to guide you. I think 
you ought to adhere to the principle which you adopted in 1851— 
that you ought to devote yourselves to that which has already been 
characterised by success—that you should accept, as your great 
office, that which no other association has appropriated to itself— 
namely, as I have already said, the education of the artisan of this 
country. You should still continue your efforts to increase his 
knowledge, and retine his taste, and advance his skill, and thus im- 
prove the manufactures, and thus stimulate and strengthen the com- 
merce, of the country. You should not allow yourselves to be 
influenced in your course by the politics and gossip of the day. We 
live in times when we hear of “ wars and rumours of wars,” but the 
ministers of the country did not shut up the colleges because there 
was even a civil war; and a society that arrogates to itself the high 

title of the Society for the Encouragement of Arts, Manufactures, 
and Commerce, and which has existed more than a century, is not 
to suspend its Jabours and its sympathies because a province is 

annexed or a rivulet is passed. It is not for me to disparage the 

difficulties which you have to encounter. Those who pursue the 

paths of peace, and occupy themselves with the cultivation and 

development of the industry of man, no doubt have fallen—I will 

not say upon evil times—but doubtless on a period of great anxiety. 

But, gentlemen, remember this—the arts are eternal, and the nation 

that pursues and applies them with devotion and sincerity, in the 

intellectual power and in the elevating sentiments that their enter- 

prise developes, finds the best security for the welfare of the people 

and for the duration of the state. 


CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
Thursday, June 21st, 1860. 
Mr. Macet > Gk, President, in the Chair. 


Ansrnact of a paper on “ Steam, a3 adapted to C 
read by Mr. J. B. Hilditch.* 

The author commenced by saying that it wasa great mystery why 
steam, the great economiser of labour, should be so well adapted to 
every case where motive power was so and had as yet been 
so inapplicable to roads. He then proceeded to show the 
obstacles which the subject had encountered, and the effect which 
they had produced. He said that it was his firm belief that steam 
might be most advantageously used on common roads, and that the 
object he had in view was to show that this lusion was founded 
upon well-established facts. He advocated a system, not as was 
formerly the case, in opposition to, but in conjunction with, railways. 
“It requires,” he said, “but the ingenuity of the inventor 
and the capital of the speculator both to combine their efforts in a 
vause well worthy of their attention to complete and develope the 
remaining link now wanting in our system of steam locomotion. 
Traction engines and steam carriages are not likely to give such 
extraordinary proofs of their efliciency and y as first resulted 
from the use of steam on railways; neither are they likely to be at 
first found so much superior to horse-power, but when it has been 
properly introduced and carried out, when all obstacles have been 
overcome and a regular system established, its economic principles 
and universal utility will soon develope themselves.” The author 
then gave a brief sketch of the history of steam carriages, and after 
noticing the characteristic features and defects in each individual 
invention, concluded that if it had not been for the oa oppo- 
sition, and other obstacles excited at this time, totally unconnected 
with its practicabil ty, the steam engine, although then in a very 
imperfect state, would have been successfully employed on the com- 
mon road. He mentioned that bill after bill had been hastily passed, 
placing prohibitory tolls on steam carriages ; in many cases as much 
as £2 was demanded each time of passing. Applications were re- 
peatedly made to Parliament and a committee appointed to investi- 
gate the matter, which reported favourably; but owing to the 
opposition from the Upper House no alteration of the tolls was 
allowed, and thus steam carriages had to be withdrawn. 

The author next proceeded to analyse the various resistances and 
frictions encountered in the motion of a wheel over a common road, 
anid observed that strength had to be provided in the construction of 
the carriages to resist the greatest amount of strain; whilst, at the 
same (me, it was necessary that all possible lightness should be 
preserved, 

He said that the injury sustained by the road was greater in the 
case of carriages drawn by horses, due to the peculiar action of the 
horses’ feet, and made a few remarks upon the facility with which 
a steam carriage could be steered, stopped, or speed regulated, and 
showed that they were considerably more manageable than those 
drawn by horses, 

He then pointed out the great importance of good suspension, efficient 
springs, and construction of wheels; he was in favour of those 
adopted and invented by Mr. Handcock, which supplied everything 
that could be desired as far as strength and rigidity were concerned. 
He advocated, also, a system of tramways, and said tiat in cases 
where it was advantageous to adopt them, steam would prove itself 
the most efficient and economical locomotive agent. 

After noticing the traction engines of Messrs. Bray, Boydell, and 
Blackburn, he brought his paper to a close by making a few re- 
marks upon geveral construction, and said that he considered the 
road which @ carriage had to run on, as well as the work which it 
had to perform, ought greatly to influence the arrangement of its 

arts, and that one made to run upon a hard level road could hardly 

e expected to perform well upon a rough hilly one, and vice versa. 
He, however, said that he considered the following principles 
absolutely necessary to their successful working :— 

lst. Direct action for steam carriages. 

2ndly. That the power to propel the carriages should be regulated 
without difficulty, and that that could be effected best by a most 
eficient means of altering the grade of expansion, 

Srdly. ‘ihat superheated steam, combined with a pressure of not 
less than 100 1b., should be adopted in order to effect the expansion 
more advantageously. 

d4thly. That an upright water-tube boiler is more suited for steam 
carriages than any other, owing to the advantages it offers to an 
increase of pressure combined with lightness. 


Roads.” 














* Communicated. 





Tue AssociATION FoR THE PreveNnTION oF SreaAM Borer 
Expvostons.—At the monthly meeting of the Executive Committve, 
held on Tuesday, at the offices of the Association, 41, Corporation- 
street, Mr. Hi. W. Harman, C.E., chief inspector, presented his 
report, of which the following are extracts:—We have made 173 
visits, examined 499 boilers, and 863 engines, of these 12 visits have 
been special, 21 boilers specially, 11 internally, and 23 thoroughly 
examined; 10 cylinders haye been indicated at ordinary visits. 
The _ defects may be classified as under: — Fracture, 14, 
four dangerous; corrosion, 30, six dangerous; safety-valves out of 
order, 37; water gauges, 37; pressure-gauges, 8; feed apparatus, 2, 
one dangerous ; blow-off cocks, 2; fusible plugs, 8; furnaces out of 
Shape, 16, overpressure, 1; blistered plates, 3: total, 155, 11 dan- 
serous ; boilers without glass water-gauges, 25; ditto pressure- 
xauges, 19; ditto blow-off cocks, 2; ditto, back pressure valves, 
45. Asis usual, a number of minor defects have come under our 
observation, and have had attention. 





LOCOMOTIVES ON COMMON ROADS. 


THE following is a copy of a “ Bill (as amended in com- 
mittee) for oy the Use of Locomotives on Turnpike 
and other Roads, and the Tolls to be levied on such Loco- 
motives, and on the Wagons and Carriages drawn or pro- 
pelled by the same,” which is now passing through 
Parliament :— 


Whereas the use of locomotives is likely to become common on 
turnpike and other roads: and whereas the general and highway acts, 
and many of the local turnpike acts, do not contain any provisions 
for regulating the use of locomotives on the roads to which they re- 
spectively apply, nor do they authorise the levying of tolls upon or in 
respect of any locomotive using the roads, or upon or in respect of 
any wagon or carriage drawn by locomotives. And whereas, under 
and by virtue of certain local turnpike acts, tolls may be levied upon 
locomotives and other engines drawing or propelling wagons or 
carriages, or upon the wagons or carriages so drawn or propelled, 
which are or may be prohibitory of the use of locomotives on 
the roads to which the said acts respectively apply. And whereas 
the weighing clauses in the general turnpike acts have not been 
framed in anticipation of traffic by locomotives, and are in many 
respects ill adapted to the profitable carrying of goods, or to the 
levying of just and adequate tolls upon wagons or carriages drawn 
by Getaetives. And whereas it is desirable that the use of loco- 
motives on turnpike and other roads should be regulated by 
uniform general provisions, and that tolls should be levied upon 
such locomotives and the wagons or carriages drawn by such 
locomotives upon turnpike-roads. Be it therefore enacted by the 
Queen’s Most Excellent Majesty, by and with the advice and con- 
sent of the Lords spiritual and temporal, and Commons, in this 
present Parliament assembled, and by and with the authority of 
the same, as follows:— 

1. From and after the passing of this Act, all trustees, corpora- 
tions, commissioners, and other persons acting under and in execution 
of any existing general or local turnpike-road act or public bridge 
act, shall pen A and take tolls not exceeding the tolls following, 
that is to say :—For every locomotive propelled by any power, con- 
taining within itself the machinery for its own propulsion, and not 
exceeding in weight five tons, such a toll as shall be equal to the toll 
or tolls by their respective acts made payable for two horses drawing 
any wagon, wain, cart, or carriage with wheels of a width similar to 
those of such locomotive; and for every such locomotive exceeding 
in weight five tons, such a toll as shall be equal to the toll or tolls by 
their respective acts made payable for four horses drawing any 
coach, wagon, wain, cart, or carriage with wheels of a width similar 
to those of such locomotive ; which tolls respectively shall be payable 
so often as tolls made payable as aforesaid for such wagon, wain, 
cart, or carriage shall be payable at the same gate, provided always 
that if the wheels of such locomotive shall rest upon any shoe or 
other bearing the surface of which shall bear upon the ground so as 
to prevent the wheels coming in contact therewith, such and the 
same tolls only shall be demanded and payable as if the wheels 
thereof were of a width similar to such shoe or bearing.—For every 
wagon, wain, cart, or carriage drawn or propelled by any loco- 
motive, for each pair of wheels thereof such a toll as shall not ex- 
ceed the toll by their respective acts made payable for two horses 
drawing any wagon, wain, cart, or carriage with wheels of a similar 
width, and for every additional wheel thereof one-half toll in ad- 
dition to the said toll; which said toll or tolls shall be payable so 
often as the toll made payable as aforesaid for such wagon, wain, 
cart, or carriage drawn by two horses shall be payable at the same 
gate. Provided always that in every case where the wheels of an 
wagon, wain, cart, or carriage shall not all be cylindrical the toll 
payable in respect thereof shall be one-half more. 


2. All clauses and provisions in any local or general turnpike road 
act or public bridge act authorising tolls to be demanded or taken 
upon locomotives or carriages drawn by steam or any other than 
animal power, different to the tolls herein provided for, shall, so far 
as the same relate to such tolls, be and the same are hereby repealed : 
Provided always that this enactment shall not be deemedfor construed 
to extend to any tolls authorised to be taken in respect of any pri- 
vate roads or private bridges, or to the roads comprised in “ The 
Commercial Roads Continuance Act, 1849.” 


3. It shall not be lawful for any wagon, wain, cart, or other car- 
riage so drawn or propelled as aforesaid, not having cylindrical 
wheels, to carry any greater weight thanis permitted in such wagon, 
wain, cart, or carriage, by the General Turnpike Act ; and it shall not 
be lawful for any wagon, wain, cart, or other carriage having cylin- 
drical wheels to carry, over or above the weight of the wagon, wain, 
cart, or carriage, any greater weight than one ton and a half for 
each pair of wheels, unless the fellies, tires, or shoes are four inches 
or more in breadth; nor to carry a greater weight than two tons 
for each pair of wheels, unless the fellies, tires, or shoes are six 
inches or more in breadth; nor to carry a greater weight than three 
tons for each pair of wheels, unless the fellies, tires, or shoes are 
eight inches or more in breadth; and for every single wheel one- 
half of that permitted to be carried on a pair of wheels; nor in any 
case to carry a greater weight than four tons on each pair of wheels, 
or two tons on each wheel: Provided always, that if such wagons, 
wains, or other carriages are built and constructed with springs upon 
each axle, they shall be allowed to carry one-sixth more weight in 
addition to the above-mentioned weights upon each pair of wheels, 


4. From and after the first day of November next it shall not be 
lawful for any person to use any locomotive on any turnpike road or 
—_ highway until the same shall have been registered at the 

ome-oftice, and a certificate given to that effect; and when such 
certificate shall have been so granted, a metal plate, to be provided 
by the Home-oflice, and specifying the weight of such locomotive, 
shall be atlixed on some conspicuous part of the same; and any 
9 using any locomotive contrary hereto shall, upon conviction 

fore two justices, forfeit any sum not exceeding £5, and the 
maker or owner of any locomotive, on receipt of such certilicate as 
aforesaid, shall pay for every such certiticate so granted such fees 
as the Home Secretary shall direct, not exceeding the sum of 40s., 
and for every such metal plate so provided as aforesaid any sum not 
exceeding the sum of 2Us. ‘ 


5. In case it appear to one of her Majesty’s principal Secretaries 
of State that the use of any particular description of locomotive 
causes excessive wear and tear of the highways, or is dangerous or 
inconvenient to the public, or that the use of locomotives generaliy, 
or of any particular description of locomotive, is dangerous or incon- 
venient to the public in certain districts or places, it shall be lawful 
for such Secretary of State from time to time, by order under his 
hand, to prohibit the use of any kind or description of lecomotive 
specitied in such order on any highway whatsoever, or to prohibit 
the use of locomotives, or any specified kind or description thereof, 
on the highways within any place, district, or limit mentioned in 
such order, or otherwise to restrict the use of locomotives as circum- 
stances may appear to him to require, and from time to time, by 
order made as aforesaid, to revoke or alter any such order previously 
made ; and every order made under this enactment shall be pub- 
lished in the London Gazette, and any person using any locomotive 
contrary to any such order shall, for every such offence, on summary 
— thereof before two justices, forfeit any sum not exceeding 

6. It shall not be lawful for the owner or driver of any locomotive 
to drive it over any county bridge, if the weight thereof shall exceed 
15 tons, or over any parish bridge, if the weight thereof shall exceed 
12 tons, without previously obtaining the consent of the surveyor of 
the road under whens charge such bridge shall be for the time being ; 


and in case such owner of the locomotive and surveyor of the roads 
shall differ in opinion as to the sufticiency of any bridge to sustain 
the transit of the locomotive, then the question shall be determined 
by an officer to be appointed on the application of either party by 
one of her Majesty's principal Secretaries of State, whose certiucate 





of sufficiency of such b shall entitle the owner of the locomotive 
to take the same over such bridge. 


7. Every locomotive propelled by steam or any other than animal 
power, to be used on any turnpike road or public highway, shall be 
constructed on the principle of consuming and so as to consume its 
own smoke; and any person using any locomotive not so consuming 
its own smoke shall, on conviction thereof before any two of her 
Majesty's justices of the peace, forfeit any sum not exceeding 40s. 
for every day during which such locomotive shall be used on any 
such turnpike road or public highway. 


8. It shall not be lawful for any owner of such locomotive, either 
in his own person or by his servants, to use any such locomotive, 
wagon, or carriage, on the turnpike or other roads, except there be 
at the least two persons to drive or conduct such locomotive, and if 
more than two such wagons or carriages be attached to such loco- 
motive, one person to take charge of such wagons and carriages; 
and any person in charge of such locomotive shall provide an 
efficient light, to be affixed conspicuously on the front of the same 
between the hours of one hour after sunset and one hour before sunrise ; 
and any person acting contrary hereto shall for every such offence, 
on summary conviction thereof before two justices, forfeit any sum 
not exceeding £5. 

9. All wagons, wains, carts, or carriages, as hereinbefore described, 
drawn by any locomotive, and loaded with any materials such as 
are now exempt from toll under the provisions of any general or 
local act, shall be entitled to the same exemption as they would be 
if drawn by animal power. 


10. It shall not be lawful to drive any locomotive along any turn- 
ike-road or public highway at a greater speed than ten miles an 
our, and any person acting contrary hereto shall for every such 

offence, on summary conviction thereof before two justices, if he be 
not the owner of such locomotive, forfeit any sum not exceeding £5, 
and if he be the owner thereof, shall forfeit any sum not ex- 
ceeding £10. 

11. All the clauses and provisions of any general or local acts 
relating to turnpike-roads or highways shall, so far as the same are 
not expressly altered or repealed by or are not inconsistent with the 
provisions of this Act, apply to all locomotives propelled by other 
than animal power, and to all wagons, wains, carts, and carriages of 
any other description drawn by such locomotive, and to the owners, 
drivers, and attendants thereof, in like manner as if drawn by 
animal power. 

12. This Act may be cited as the “ Locomotive Act, 1860.” 


13. This Act shall extend to the United King‘om of Great Britain 
and Ireland. 


The House of Commons went into committee on this bill on 
Tuesday evening last—The first three clauses hoving been agreed 
to, Mr. Bouverie objected to clause 4, which required the Secretary 
of State to ascertain the weight and register locomotives running on 
the highways, and give a badge, charging a certain fee. He did not 
think this such a duty as could be properly cast on the Secretary of 
State for the Home Department, who had no staff to fuliil it. He 
moved its rejection.—Sir G. C. Lewis could not give his consent to 
this clause, which imposed on the Secretary of State duties analo- 
gous to those of a commissioner of police. The next clause autho- 
rised either the Secretary of State or some other member of the 
executive Government to — any dangerous locomotive which 
might be running under this bill. He was told there was a certain 
class of locomotive engines which had been used to a considerable 
extent in the north for the transport of coals from railway stations 
to towns, and which were found running at a moderate pace very 
economical, while they did not frighten horses, or crush or destroy 
the surface of the roads. It might be advantageous to all parties 
that this particular form of locomotives should be used; but if some 
nuw form of locomotives should be introduced and run in the metro- 
polis or crowded places under the provisions of this bill, they would, 
no doubt, be dangerous. It would be a just subject of reproach to 
Parliament if, in a matter of this kind, it did not give the Executive 
power to interpose a speedy check to a nuisance the suppression of 
which could hardly await the slow process of an indictment. Some 
such provision as that contained in the 5th section was therefore 
necessary to make the bill a safe measure, but he was cer- 
tainly disposed to vote for the omission of the 4th clause. 
Celonel Pennant said that these locomotives were, after all, an ex- 
periment, as it was hardly known what would be their effect upon 
the roads. Some Government office ought, therefore, to have the 
power of putting a stop to their employment if they inflicted an 
amount of damage on the roads exceeding the wear and tear pro- 
duced by ordinary vehicles.—Mr. Ayrton thought it utterly im- 
possible for the Secretary of State to exercise the functions which 
the bill proposed to vest in him, The justices in counties and the 
municipal authorities in towns, possessing a knowledge of ail the 
circumstances of their respective localities, would be far more com- 
petent to regulate these matters.—Mr. Garnett said there could be 
no objection to such a modification of the clause as would relieve 
the Home-office of duties which it was unwilling to undertake. The 
owners of such machines ought, however, to be compelled to affix 
some indication of their weight on the outside, because it was 
according to the weight that toll was levied.—Mr. Stewart suggested 
the postponement of the bill, with a view to its proper consideration. 
—After some further conversation the clause was omitted from the 
bill.— Upon clause 5, Mr. Dillwyn expressed a hope that the Govern- 
ment would omit the clause.—Mr. Joseph Locke said the great 
question involved was whether these engines could be admitted to 
the roads without danger to the public. If the experiment was to 
be tried, as he supposed it was intended it should by reading the 
bill a second time, the clause was essential, and it would leave 
to the Secretary of State the responsibility of putting a stop to 
the use of the locomotives if they were dangerous to the 
public. Mr. Ayrton insisted that it was absolutely necessary 
for the public convenience and safety that the locomotives 
should be licensed for particular roads and particular purposes.— 
Lord Lovaine pointed out that the bill gave the Secretary of State 
power to impose the restrictions the hon. member desired.—Sir 
G. C. Lewis owned that at first he had been disposed to think that a 
locomotive with its train of wagons could never be allowed on the 
public highways; but on finding that these engines were actually in 
use in many parts of the country, he had consented to legalise them, 
provided summary powers were provided for the protection of the 
public.—Mr. Newdegate suggested that the Quarter Sessions should 
certify to the Secretary of State the roads to be used.—Sir C. 
Napier said it would be absurd and dangerous for a large machine, 
twice as large as the table of the House, to be turning the corners of 
the metropolitan streets with perhaps a train of half-a-dozen wagons 
after it. — Sir J. V. Shelley objected to the use of these loco- 
motives on common roads, and still more to their introduction into 
the streets of the metropolis. Some regulation of these vehicles 
would be absolutely necessary; but it should be intrusted not 
to the Home Secretary, but to the Metropolitan Board of Works.— 
Mr. John Locke thought that the Metropolitan Board of Works, 
which had never managed anything yet, was not the proper body to 
which to intrust the management of these locomotives. — Mr. 
Bouverie moved that the chairman report progress.—Mr. Ridley 
said that these vehicles were under perfect control, and might be 

topped in a t.—The committee divided on the question that 
the chairman report progress.—The committee then divided, when 
there appeared— 








i ae a a ee 
Noes Sitka Sih ak ath ark ae oe 
Rely 0 cn we ne A 


Sir C. Napier immediately moved that the chairman report progress. 
—Mr. Garnett hoped the motion would not be pressed, but that the 
clause would be passed, after which he should not ask the committee 
to proceed further that night.—Sir C. Napier withdrew his motion, 
and clause 5 was agreed to.—The chairman reported progress and 
the House resumed, 
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LAW INTELLIGENCE, 


VICE-CHANCELLOR’S COURT, June 25. 
(Before Vice-Chancellor Sir R. T. Kixpersvey.) 
THE ATTORNEY-GENERAL 0. THE GREAT NORTHERN RAILWAY 
COMPANY. 


Tuts information was filed at the relation of Thomas North, under 
these circumstances:—The information stated that by the first 
section of the Great Northern Railway Act (which company was in- 
corporated in 1846) the Railway Clauses’ Act was incorporated there- 
with, and that no acts affecting the company enabled the company 
to trade in coals, or employ the funds of the company otherwise than 
for the ordinary purposes of making and maintaining the railway ; 
that is, the ordinary power of a railway company, and no other. 
That the railway ran near the Derbyshire and Yorkshire and 
Durham and Newcastle coalfields, and have always been and were 
extensively employed in the carriage on behalf of coal merchants 
and owners of coals from such coalfields to London and various 
intermediate stations, such carriage being a legitimate source of 
profit to the company. But, in addition to such carriage of coals, 
the company had applied, and were applying, the funds of the com- 
pany to a large t in purchasing coal from coalowners and 
selling them in London and at intermediate stations on account of 
the company, and that, in fact, the company were buying and selling 
coal as coal merchants, with a view to profits on a most extensive 
scale in competition with the coal merchants whose coals they 
carried under agreements still in force. That such trading began 
in 1850 and still continued ; and in an answer filed by the company 
in a suit in 1858 by the Messrs. Prior they admitted that 
from 1850 to 1857 they purchased 4,254,902 tons and a half. 
The company had endeavoured to 1 such lings, but in 
December, 1857, they purchased 70,000 tons, but only carried for 
coalowners 28,000 tons, and since in the same proportion. The 
information then stated that the company pretended that they, under 
arra’ ents with coalowners, carried the coal to London for sale by 
Mr. Herbert Clarke, an agent appointed by the coalowners on the 
nomination of the company, the coalowners out of the proceeds being 
paid the sum agreed upon, the company retaining the residue for 
coals and other “y ; that Mr. Herbert Clarke was the brother 
of Mr. Seymour the general traffic manager, and was 
appointed for the purpose of : ecuring the trade with the company by 
the coalowners. e information then contained allegations of the 








actual purchase and sale of coal by the company, the quantity and | 


place to which sent being regulated by them; that no account was 
rendered to the coalowners, and that thé commission of the coal- 
agent was on the price at the pit’s mouth, and not on sale, and was 
a mere remuneration to him. An agreement with Earl Fitzwilliam 
was then set out, ending with a clause that, after payment to him 
and the agent, the residue should belong to the company for tolls, 
&c. Other dealings were then referred to with the Earl of Durham 
and other parties; ahd ah advertisement Which appeared in the 
Times on the 16th of February, 1858, was set out as evidence of the 
mode of dealing. The information then charged that such trading 
was wltra vires the powers of the company, and placed freighters at 
a great disadvant practically excluding them from the market, 
the quantity of coal carried on the line on their own account being 
three times that on behalf of other parties, which they carried at a 
much cheaper rate, and the information prayed an injunction. A 
preliminary objection was taken and argued in the form of a 
demurrer, that under the 7th and 8th of Victoria, cap. 85, sections 17 
and 18, this court had no jurisdiction to deal with the case, inasmuch 
as that Act permitted a particular mode of proceeding, which had not 
been complied with,—namely, a certiticate by the Board of Trade, 
and within a certain time of a notice given; the Canal and Railway 
Tratlic Act, moreover, 17 and 18 Victoria, cap. 31, sections 2 and 6, 
gave the remedy to the Court of Common Pleas only in such a case 
as this ; and the Attorney-General, if he could file an information in 
this case, might do so in every case where a public boly were doing 
what they were not authorised to do. 

Sir Hugh Cairns, Mr. G. M. Giffard, and Mr. Baggallay appeared 
in support of the information ; the Attorney-General (as Sir Richard 
Bethell, in his private capacity as counsel), Mr. Rolt, and Mr. T. 
Stevens, for the company. 


The Vice-Chancellor said that he was satisfied on all the points that 
the informant was entitled to what he asked. Had the company 
bought and sold coals for the purpose of selling again? Had they 
become dealers in coal? It was a question of fact, of which there 
was not the least doubt. From the year 1852 their practice had been 
by a most crafty and tricky contrivance, having till recently pre- 
vented the matter from being fully known or challenged by law, to 
purchase enormous quantities of coal—no less than 8U0,0U0 tons in 
one year—some small rortion being consumed by their own loco- 
motives, for profit, and putting it in the co"ers of the company ; and 
they contrived to hide it by arranging with sellers of coal nominally 
to appoint an agent, nominated by the company, Mr. Herbert 
Clarke, to make it appear that he was selling as agent of the owners, 
and not of the company; but the fact was that there was a contract 
between the company and the sellers, who were vendors of coal at a 
fiscal sum, and had then no more to do with the coal than any 
stranger, but it belonged to the pany from that time, was brought 
to London, and the company dealt with the proceeds, and thought 
they would blind the matter by carrying the profits to the general 
tratfic account. A more flimsy evasion could not be imagined, by 
which they had so far succeeded in baffling and evading the law 
relating to joint-stock companies. ‘The next question was—was the 
doing that illegal? It was hardly arguable. An Act constituting 
a railway was a contract with the public, although by the machinery 
of an Act of Parliament, and the company were bound by it ; onl 
although the Act contained no express prohibition against carrying 
on any other business, there was an implied contract to that effect, 
and that was a clear rule of law in the absence of negative provisions 
—e principle acted upon over and over again, and also, as between 
diferent shareholders, one shareholder might get an injunction 
age all the others. The motive, no doubt, as was ably argued by 

r. Stevens, was immaterial ; the case of steamers from Harwich to 
the continent was in point. What was the eflect, then, on the rights 
and interests ef the public? Why had the law established a prohibi- 
tion against other dealings? Because joint-stock and particularly 
railway companies were armed with powers of possessing vast 
amounts of money and property, which, if applied to other purposes, 
might injure the interests of the public, and that it was hardly 
possible to illustrate better than by this case. This company had a 
traffic to the north of England, bought coal, and might get all the 
tratlic in a large district, and they had done so, and might do the 
same with all agricultural produce, such as corn, sheep, and beasts, 
and supply the London markets; and, if that was permitted, where 
Was it to stop ? There was a great detriment. It was said that they 
had only one district, and the others were left untouched; but, 
oh pe the London and North-Western and the Great Western 

way companies did the same, the whole would be in the hands of 

e three companies, and it was obvious that the public must sutler. 
It was said that coal would be cheaper, but what faith could be 
placed in the morality of joint-stock companies, who would only 
consider their own interests, and how they could make money ? The 
only remaining question was—was the information a competent and 
legitimate remedy ? Upon this, likewise, his Honour had no doubt. 

herever the interests of the public were damnitied by the illegal 
ey g of a company it was in the discretion of the Attorney- 

al to oy the public by information or injunction. With 
regard to the 7th and 8th Vict., both the Attorney-General and 
the Court were compelled and required to apply for and grant an 
injunction. Where a railway company were doing something which 
were unauthorised to do, and had no discretion, although the 

of Trade were to make a certificate, the general jurisdiction of 

the Attorney-General was not taken away. With regard to the 
Railway, Canal, and Traffic Act, that only applied to the case of a 
Tailway or canal comoany favouring a particular person or set of 








persons, and had no application to this case. Upon the whole case, 
the injunction must be granted with costs; but the company must 
be at liberty to sell their stock in hand. 





COURT OF QUEEN'S BENCH, Guitpuaut, June 26. 


(Sittings at Nisi Prius, before Lord Chief Justice CockBuRN and 
a Special Jury.) 


THE ATLANTIC CABLE.—PATERSON v. HARRIS. 


The Solicitor-General, Mr. Phipson, and Mr. Murray appeared for 
the plaintiff; and Mr. Bovill, Q.C., for the defendant. 

The plaintiff in this action, W. Paterson, was a merchant in 
Glasgow, and he sued the defendant, F. W. Harris, an underwriter 
in London, upon a policy of insurance for £1,100, underwritten b: 
the defendant. ‘The insurance was effected on the Ist of July, 1857, 
and upon a share in the Electric Telegraph Company, which cost 
£1,000, but which was valued in the policy at £1,100. The insu- 
rance was of a very peculiar nature, the policy in form being such 
as is adopted in the insurance of a ship. The premium was £36 15s. 
per cent., amounting to £406 9s., and the policy insured the —— 
ship and goods against every accident, danger, and risk which might 
be incurred at sea or on land, in any boats, a and craft whatso- 
ever, “until the final, complete, and successful laying down of the 
Atlantic telegraph cable from shore to shore.” The = and = 
were by agreement valued at one £1,000 share in the Electric : 
graph Company, which share was valued at £1,100; and, in case of 
loss, the part saved was to be sold or apprrised for the benefit of the 
underwriters. A memorandum was attaeled to the policy in these 
terms :— 

** It is understood and agreed that this insurance shall cover and include 
the successful working of the cable when laid down.” 


On the part of the plaintiff, Professor Thomson, of Glasgow, and 
other witnessess, were called to prove that the failure of the electric 
telegraph cable was owing to the ri-ks insured against in the policy ; 
and that, although there had been a successful laying down of the 
cable from shore to shore, there never had been “ a successful workin, 
of the cable when laid down,” so as to put an end to the defendant's 
liability on the policy. The professor gave an account of the esta- 
blishment of the Electric Telegraph Company in 1856, with a capital 
of £360,000, in £1,000 shares, and detailed the various steps taken 
by the company in omy | out the undertaking. ‘Two vessels were 
lent for the purpose of laying down the cable—the one, the 
Agamemnon, by the English Government, and the other, the 
Niagara, by the Government of the United States. After an ex- 
perimental trip to the Bay of Biscay, the vessels returned to Ply- 
mouth, and, on the 10th of June, 1858, started for the mid-ocean to 
lay down the cable. Several accidents happened, and the ships 
returned to their rendezvous. On the third start the cable broke, 
bad weather ensued, many miles of the cable were lost, and the 
cable got entangled into a confused mass in the hold of the 
Agamemnon. The effect of these causes might be to damage the 
cable, and to cause the copper wire to come through the gutta- 
percha in which it was enclosed. Towards the end of July the 
cable was fixed at Queenstown, in Newfoundland, and at Valentia, 
in Ireland, and about the 9th or 10th of August messages were 
received. The first message received was, “* Please repeat slower,” 
or “Please repeat.” From the lvth of August to the Ist of 
September messages were had with great ease occasionally, but 
there were times when the signals were confused, and there 
were times when it was impossible to read them at all. It was only 
with delicate instruments they could be read; and no ry was 
received after the Ist of September, except four words on the 20th of 
October. ‘Ihe witness attributed the failure to the want of a perfect 
insulation of the wire, which gradually became worse. This defect 
was observed while they were paying it out, but the witness said he 
thought it to be his duty to go on paying out the cable so long as 
he received readable signals. The defect, he thought, was owing to 
the water penetrating through the defective portions of the gutta- 
percha, and so drawing off the electricity from the copper wire. On 
cross-examination, the witness said he thought electricity travelled 
at the rate of 2,000 miles in a second. He understood that the cable 
had bien exposed to the heat of the sun at Greenwich, and that the 
gutta-percha had melted. The witness was cross-examined, from 
certain statements made in newspapers, as to the working of the 
telegraph. He said that on the 26th of August, when it was re- 
ported that the cable was “ working splendidly,” the signals were 
excessively weak, and, so far were they from being “strong and 
perfect,” as stated, that they were only the 50th part of what they 
should have been. The cable had now been tested in its entir- 
length under water. ‘The wituess described the construction of the 
cable, which consisted of copper wire covered with gutta-percha, 
which again was covered with tow, and enclosed with iron wire to 
strengthen and protect it. He said the iron wire would attract the 
electricity from the copper wire. Many hundred words were passed 
through the cable, but he could not say how many. It was intended 
from the commencement to lay down a very strong cable at the 
ends next the shore, to resist the action of the rocks, but, as it was 
considered a failure, this was abandoned. He thought the defect in 
the cable was 200 miles from the shore. The witness said the 
scheme had not been abandoned, and he gave it as his opinion that 
it would ultimately succeed. An expedition had been sent out to 
Newfoundland, and it was intended to proceed with it as soon as 
possible. 

The witness was cross-examined as to the messages which had 
been sent between the Queen and the President of the United States, 
and between the Lord Mayor of London and the Mayor of New 
York, and said that at times the cable was capable of being worked 
with perfect accuracy, but it varied, and sometimes totally failed. 
He thought the failure might have been caused by the melting of the 
gutta-percha at Greenwich. 

On re-examination, Professor Thomson said weed porn | of the 
connexion had been established, and that new capital had been raised 
to repair the cable. 

Mr. Russell, who had acted as assistant to Professor Thomson on 
board the Agememnon, gave similar evidence. 

Mr. De Sartey, who had acted as superintendent electrician on 
board the Niagara, gave an account of his operations. Finding that 
the cable did not answer he cut away 60 miles of it on the znd of 
August, and it then worked correctly. Half of the cable was taken 
on board at Birkenhead, and half at Greenwich. In some of that 
which came from Greenwich the gutta-percha had melted and oozed 
out through the flax and between the outer coating of iron wire. 866 
messages had been transmiited through the cable ; 3,290 miles of cable 
had been made, and 2,036 miles bad been submerged. 

Three portions of the cable were produced in court, and these 
showed the copper wire to be close to the outer portion of the gutta- 
percha coating, instead of being in the centre. 

Mr. G. Sayward, the secretary of the Electric Telegraph Company, 
said as much as £387,000 had been expended in laying down the 
cable, including all expenses. 873 miles were lost in the June 
attempt, and in July 2,100 miles were laid in the final attempt. The 
cable laid had cost from £100 to £105 a mile. The price of the 
£1,000 shares was now from £60 to £150. The whole of the £1,000 
was paid up. The shares rose till they reached £900, but they never 
rose to par. In the early part of June they bad been at about £500 
per share. a 

On cross-examination the witness stated that an expedition had 
been sent to Newfoundland to take up 40 miles of the cable, and fix 
it so much nearer to England. Upwards of 20,000 words had passed 
through the telegraph. The company was entitled conditionally to 
£14, or £15,000 from the Government, but had not received the 
money. The most serious fault in the cable was about 180 miles 
from Valentia. At Greenwich some of the gutta-percha melted and 
oozed out; but that portion was all cut out and laid aside, and not 
used. It was ieateed by the heat of the place where it was. The 
question was discussed whether the cable ought not to be tested 
under water, but it was feared that that might rust the outside wire, 


and other reasons were given why it should not be done. It was 
the duty of the makers to test all of it, and some of it was tested. 

Mr. Richards, an average adjuster, was examined as to the plain- 
tiff's loss, but his evidence proved immaterial. 

At the close of the plaintiff's case, 

Mr. Bovill submitied there was no case for the jury. 

Lord Chief Justice Cockburn said he should leave several questions 
of fact to the jury, and reserve the questions of law for the opinion 
of the Court; and if the Court should decide the points of law in 
favour of the plaintiff, the Court would lay down the principle on 
which the damages should be assessed, and the amount could after- 
wards be ascertained. 

The jury ultimately found that the cable had been successfull 
laid down, but it had not been successfully worked; that the cable 
was defective from accidental causes before shipment, but not from 
defective construction, and that the defective working was owing to 
the above causes, aggravated by the action of the water. 

The verdict was then entered for the plaintiff, leave being given 
to move to enter the verdict in bis favour on the points of law. 





Wepvyespay, June 27. 
CALVERT AND ANOTHER v0. ASHBURN, 


Mr. Bovill, Q.C., and Mr. Aston appeared for the plaintiff; and 
Mr. Grove, Q.C., and Mr. Hindmarch for the defendant. 

The plaintiffs in this action were F. C. Calvert, professor of 
chemistry, and C. Lowe, an analytical chemist, at Manchester, and 
they sued the defendant, W. H. Ashburn, a sizemaker and cotton- 
spinner in the same city, to recover damages for the infringement of 
a patent granted to the plaintiffs on the 25th of November, 1858, for 
“improvements in the manufacture of size.” In their specification 
the plaintiffs described their invention as consisting in the application 
of caustic alkalies for the purpose of dissolving the gluten or pro- 
teine matter contained in the flour and amylaceous substances em- 

loyed in the manufacture of size, such gluten or proteine matter in 
ts undissolved state being injurious to the free working of the size, 
and causing the destruction during its fermentation of a considerable 
amount of the flour and amylaceous substances used. 

Evidence having been given in support of tve plaintiffs’ invention 
by the plaintiffs themselves and other scien ilic witnesses, 

Several points of law were raised by the defendant's counsel which 
were reserved for the decision of the Court, and witnesses were 
called to show that there was no novelty in the plaintitls’ invention, 
it being in use by the defendant before the date of the patent. 

It appeared in the course of the trial that size and starch were 
largely used in the cotton manufacture, not merely for promoting 
the elasticity of the fibre, but for the fraudulent purpose of adding 
to its weight. One of the ingredients used was china clay, and 
another arsenic—a ee of which fact may be useful to the 
= and operate as a caution to have their cotton apparel washed 

fore applying it to their persons. 

The jury ultimately found a verdict for the plaintiffs—Damages, 
five guineas. 








TRAFFIC RETURNS. 
Week This Same Mileage. 
ending Week. 1859. 1860, 185 


Belfast and Ballymena .. .. .. June 23 1,825 1,090 65 65 
Birkenhead, Lancashire, & Cheshire ,, 24 3,750 38,648 338 33 


Bristol and Exeter .. .. . » 8,241 125 118 
re ee eee - 13,8.9 108) 108% 
ST. «son bo, a» 0. vo o a ee > eee 
Cork and Bandon m sh oe oo Oe ae 317 20 «6 20 
Cork, Blackrock, and Passage _ a. 283 273 6 6 
oe 06 80 os 0e 06 te Oe 278 272 «17 1 
Dublin and Belfast Junction... .. ,, 2 1,812 1,223 6 68 


Dundee, Perth, and Aber. Junction ,, 24 = 1,063 v7 = 8 81 
Dundalk and Enniskillen.. .. .. 5, 24# 1677 1,404 122 122 
Dublin and Drogheda .. .. .. 55 24 2110 1,061 62 62 
Dublin & Wicklow & Dub. & Kingtn. ,, 23 2,219 2,126 40, 

East Anglian aera eee _ 1,001 67 
Eastern Counties and East Union... ,, 2% — i, 439 
Kdinburgh & Glasgow & 8. Dunfer, ,, 17 5,949 6,578 142 142 
Edinburgh, Perth, and Dundee .. , 2% 4,139 38,3814 78 78 
Glasgow and South-Western .. ..  ,, 23 7,203 183g 


Great North of Scotland... .. .. » 16 1,561 1,6) 63 
Great Northern +» oe oo os op 17 24,865 22,272 283 283 
Great Southern and Western., .. ,, 238 8,138 7,404 $29 226 
Great Western .. .. .. os ss 59 2h 39,402 35,574 4655 4654 
Shrewsbury and Birmingham ., ,, 24 2,015 1,979 2% 
Shrewsbury and Chester .. .. , 24 8°66 3,103 46 46 
Irish South-Eastern .. .. 4. 2. », 2 - 25 «= 25k 
Lancaster and Carlisle .. .. «2 9 = _ “a = pone 
Lancashire and Yorkshire . .. ,, 24 38,880 35,670 315) 806) 
Lianelly Railway and Dockyard .. ,, 23 506 60 64 46; 
London and Blackwall .. .. ..  ,, 24 1,780 1,736 6 5 
London, Brighton, and South Coast ,, 23 19,200 20,002 223) 202 


London and North-Western ., ..  », 24 52,082 77,224 924 910 

London and South-Western .. .. 9 5, 2+ 20,218 1¥,003 Yop 270, 

London, Tilbury and Southend ., ,, 17 = — oe 24 - 

Manchester, Sheffield, and Lincoln, ,, 24 12,457 9,366 173) 17%; 

Manchester, 8. Junc.,& Altringham ,, 24 4 ws = 8 8 
. 1 


Maryport and Carlisle .. .  ., x 3 28 
Midiand.. .. .. .. ss se 5 y» 2% 89,074 82,067 6144 G14) 
Midland Great Western .. .. .. 5, 24 6,442 4,001 177) A777 
Newcastle and Carlisle .. .. .. 5», 23 8,066 8,000 78, [8b 
North British .. 1. .. oe os ys 2H G1id 6035 164 bd 
North-Eastern .. .. .. .. «- 5, 23 87,7384 84,081 Je 764 
Newport, Abergavenny & Hereford ,, 24 1,453 1,411 60 50 
North Staffordshire Rail. and Canal ,, 17 8,149 8,856 233 233 
4 


Oxtord, Worcester, and Wolver. .. ,, 24 6,453 43 12 0 
St. Helen's C. and Railway .. .. ,, 24 2,224 2196 32 32 
Shrewsbury and Hereford .. ., ,, 28 1,903 = 6 bl 
Scottish Central... .. .. .. .. 55 24 38347 3,200 fo 50 
Scot. North-Eastern (lateAberdeen) ,, 16 8,405 38000 116 116 
1 6s a oe. oe 3,183 728 67F 
South Eastern » 23 22,086 21,417 B05 g02 


South York and River Dun. .. ..  ,, 24 — 2,507 118 
South Wales... .. .. «1 os oe 

Tal Valo 1c oc oe co ce ce pp AF GMOS 6400 
Ulster .. we co se oo of of » 26 4,708 1,676 
Vale of Neath .. .. . . ~ 96 
Waterford and Kilkenny .. » B 275 438 «81 81 
» 23 1,187 1,421 77 





Waterford and Limerick .. .. .. ° 77 
West Hartlepool H. and Railway... ,, 22 4,885 8,771 389 Bu 
Whitehaven and Furness.. ., .. o W =_ 612 85 85 
Whitehaven Junction ,, «s «oe yy IZ os 618g ing 


COLONIAL AND FOREIGN. 


Buffalo and Lake Huron... .. .. June 8 1,087 855 161 161 
vutch Rhenish .. oo. ps. a0 23 _ a 

Eastern of France (late P. and§.).. ,, 9 651,256 42,020 lu6u 108 
Grand Trunk of Canada .. .. .. ,, 9 10,962 7,99 

Great Luxembourg .... .. «. 4», 24 2853 2.594 i283 lug 
Great Western of Canada.. .. .. ,, 15 6,128 6818 846 345 
Northern of France .,  . «. «+» ow 9 48,485 41,776 602 Guo 
Orleans, Bordeaux and Branches... ,, 9 60,443 48,416 922 922 
Paris, Lyons and Mediterranean .. ,, 9 72,650 §8,824 874 848 


Sambre and Meuse .. .. .. «os 5, 22 - 1498 68 68 
Western and North-Western .. .. ,, 9 41,856 88,672 748 721 
West Flanders .. .. «ss « «os 4 28 _ 770 7 8% 





Borer ExrLosions.—Mr. Mechi writes to the Zimes on this 
subject :—‘‘in the cause of humanity permit me again tocall attention 
to Mr. Fairbairn’s warning about steam-boilers, that ‘the internal 
flues of long steam-bolers will only withstand one-third the pressure 
of the external case, alth both may be of equal substance.’ The 
fatal boiler explosion near Newark, recorded in oe paper of to-day, 
is a proof of the necessity of attending to Mr. Fairbairn’s warning, 
where high pressure is used. It is recorded ‘ that the flue of 
the boiler had completely collapsed from end to end;’ and I have 
reason to believe that in nine cases out of ten of boiler explosions it 
is the flue gives way, and very seldom indeed the outer casing. 
Surely, under these circumstances, Mr. Fairbairn’s remedy, viz., 
strengthening the flues by strong iron circular ribs, wiil not be mee 





jonger neglected. 
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WARD’S 


TURNTABLES. 


PATENT DATED 15TH NovemBrr, 1859. 


Tue object of these improvements, which are the invention of Mr. 
Ward, of the city of Auburn, State of New York, is to overcome the 
difficulties which attend the ordinary turntable with a central pivot 
by doing away with that pivot, and thereby to diminish the liability 
of the turning platform being displaced or injured from the effects of 
lateral or other shocks, as it will have the capability of yielding to 
them without injury, and of resuming its former central position. 
The invention for effecting these objects consists, First, in supporting 
and centreing the turning platform of the table without the aid of 
the central pivot, by means of hollow spherical balls or spherical 
tread-wheels arranged between circular grooved tracks, of such form 
in their cross section as to admit freedom for the said balls or wheels 
to travel round. Secondly, in operating the table by means of a 
crank-shaft and gear-wheel near the centre of the platform. Thirdly, 
in supporting the ends of the track timbers by meens of knee-joints. 
Fourthly, in operating the knee-joints by means of a hand-lever 
near the crank-shaft for convenience while operating the table. 

Fig 1 represents an elevated plan of the improved turntable on 
the line of A, A, Fig. 2; Fig. 2 represents a ground plan with the 
covering removed, on the line of xx; Fig. 3 represents the lower 
circular grooved track, with loose spherical hollow balls arranged in 
one half the circle and spherical tread-wheels in the remaining half; 
Fig. 4 represents a cross section of the circular grooved tracks ; 
Fig. 5 represents the shaft for operating the knee-joints; Fig. 6 re- 
presents an end view of the track-timbers. a, a, Fig. 1, is the foun- 


dation; 4, 6, the circular-grooved tracks, one of which is secured to | 


the foundation coping with the groove up, and a corresponding one 
is secured to the turnin, Jatform of the table with the groove 
down; ¢, c, c, the hollow balls or spherical tread-wheels arranged 
between the circular-grooved tracks upon which the platform of the 
table rests, and on which it turns; d, at the heavy plank covering on 
top of the upper circular-grooved track upon which the platform 
trusswork of the table is set; A, A, the main track-timbers; e, e, 
the top ae of the platform; f, /, the rails; g, the crank-shaft 
and oo for operating the table; A, the connecting-shaft 
and pinion, by means of which a rotating movement is given to the 
turning platform of the table, by the operator at the cranks or 
crank-shaft g; j, 7, the knee-joints to give support underneath the 
railway tracks at their ends while running on and off; &, &, are 
small wheels in the knee-joint feet; J, 4, their bed-plates for the 
wheels to rest on when the knee-joints are brought into requisition ; 
m, m, the cross heads on the shafts for operating the knee-joints; 
n, n, the connecting rods for a motion from the hand- 
lever o to the cross heads m, m;_p, p, the pit curbing or outer wall ; 
r, ”, the coping on the outer wall p, p; s, the crank-shaft and gear- 
wheel stand; ¢, the nee to support and keep in place the con- 
necting-shaft and pinion A; u, v, truss brace-screw bolts, the tighten- 
in eg which stiffens the trusswork of the turning platform of the 
table. 

These turntables are not only applicable for railway purposes, but 
are intended for the turning platforms of swing-bridges, mortar- 


beds, and pivot gun- carriages. 





Tas Launcu or THE Orpitevs.—The launching of the fine screw 
corvette Orpheus, 21 guns, took place at Chatham on Saturday 
afternoon with complete success. This is the third vessel completed 
and launched from Chatham Dockyard during a very short period. 
A large number of a sage were present on the occasion. The 
Orpheus, although inferior in point of size and tonnage to many of 
the noble line-of-battle and other ships recently launched and now 
in progress at Chatham, is nevertheless a fine specimen of the modern 
class of 21-gun screw corvet' and her symmetrical proportions 
and fine outline, viewed as she lay on the stocks before the launch, 
excited very general admiration. As regards her architectural 
design and build, it may be stated that she has been little more than 
two years in progress, her keel having been commenced on the 12th 
of May, 1858. She has been constructed from the designs ot 
Admiral Sir Baldwin W. Walker, K.C.B., Surveyor of the Navy, 
under the superintendence of Mr. O. W. Lang, the master ship- 
wright, and his assistants. The following are h 

h, extreme, 226 ft. Gin.; length between diculars, 
197 ft, 23 in.; breadth, extreme, 40 ft. 8 in.; breadth or tonnage, 
40 ft. din. ; breadth, moulded, 39 ft. 8 in. ; depth in hold, 24 ft. 2 in. ; 
burden, in tons, 1,705 55°94. She is to be furnished with a ve 
heavy armament, and is pierced to carry 21 guns, which will 
be thus di :—20 8-in. guns on the main-deck, each of 60 cwt. 
and 8 ft. 10 in. in length; and one 68-pounder — gun, of 95 cwt. 
and 1) ft. in length. Her propelling power will consist of a pair of 
400-horse power (nominal) trunk engines, by Messrs. Humphreys 
and Co. She is to be immediately fitted with her machinery, and 
prepared for service. 





er dimensions :— | 
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Porsonous MusHrooms. — M. Desmartine and M. Corne, 
Bordeaux, have proved that a variety of mushroom called poisonous 
is not roy poisonous for every locality—that climate and soil, 

the n 


| in fact, modify ature of mushrooms to an extraordinary extent. 
| For example, the Amanita rubra of Lamarck is described by all 
| authors as a violent poison ; nevertheless the inhabitants of Bordeaux 
| eat this fungus with impunity, merely roasting it on coals. Indeed, 

this particular kind of mushroom is a luxury in the neighbourhood 
| of Bordeaux. Dr. Daubeny, of Oxford, says :—“ Judging from the 
| present state of our knowledge, it would rather seem as if poisonous 
| fungi may act as ferments when introduced into the system, and 
| thus set up a series of cha in the vital fluids which are incom- 
| patible with life. eS yom BoA circumstance, otherwise 

ncomprehensible, w same fungus which operates as u poison upon 
| one ps oo does boy Fw another ; and why certain aati, as the 
| Russians, either from national want of a or from habit, 
| use as articles of food several kinds of mushrooms which are rejected 

by us as poisonous.”—F'rom Timbs’s Curiosities of Science, Second 

ies, just published. 


| THe Roya Maw Streamer Setve.— On Saturday another 
| magnificent addition was made to the Royal Mail Company’s fleet, 
| their new steamship Seine, commanded by Captain Robert Revett, 

then making her official trial trip to the perfect satisfaction of the 
| Government authorities. This noble vessel, which is a sister ship to 
| the ill-fated Paramatta and the more fortunate Shannon, was built 
pd the Thames Iron Shipbuilding Company. Her principal dimen- 
sio 





ns are as follows :— 

ft. in. 
Length bet rpendicul 330 0 
Length over all "4 oo 00 ce ce oe 239 «(0 
Length on loadline .. .. «+ «so 328 0 
Breadth of beam... .. .. «+ «+ + oe 43 OF 
Ton (builders measurement) .. - 3,092 54-04 
Area of midship section .. .. . oo cc oo O00 
Displacement << we e co ce «+ §,180 tons, 

The boilers and feathering paddlewheels have been constructed at 





| the Royal Mail Company’s factory in the Southampton Docks, under 
the superintendence of Mr. Robert Ritchie, their superintending 
| engineer. The boilers are tubular, and have been built with great 
care, in order to produce the largest quantity of steam combined with 
| economy of fuel. They have been fitted with superheating apparatus 
designed by Mr. Ritchie with a view to increase the economical 
results, and its performance has justitied the expectations formed of 
it, as the steam was superheated to 388 deg. during Saturday’s trial, 
and at full speed of the engines the safety valves were strongly 
blowing off. The engines, which were constructed by Messrs. 
Summers, Day, and o., of the Northam Ironworks at South- 
ampton, are of 800-horse power, on the oscillating plan. They 
are the largest oscillating engines ever made in Europe. 
The cylinders are 97 in. diameter, and 10 ft. stroke, while the 
addle-engines in the Great Eastern are only 74 in. diameter, and 
4 ft. stroke. The castings necessary for engines of such an enormous 
size were, as may be imagined, on the largest scale. The Seine left 
the Southampton Water about eleven o'clock on Saturday morning, 
and proceeded at once to Stoke’s Bay, where she ran the measured 
mile four times, and was subsequently taken down the Solent 
towards the Needles, then rounded to, returning to the docks shortly 
before five in the afternoon. ‘There was a party of woe 200 
rsons on board, including a large number of ladies and gentlemen 
rom London. On the return home, the company on board sat down 
| to a sumptuous b t in the sp saloon, under the presidency 
| of Captain Mangles. The trial of the Seine was made under very 
unfavourable conditions, as the wind was blowing half a gale from 
the S.S.W., the force, according to the Admiralty gauge, being 
between 6 and 7; and the Government authorities at Portsmouth 
had the same morning refused to take one ot their ships to the 
measured mile. Notwithstanding this disadvantage, the average 
speed attained by the Seine was 14-195 knots per hour, equal to 164 
statute miles; and, in the opinion of practical men on board, another 
knot might be added to compensate for the unfavourable weather 
and the trim of the ship. The four runs on the measured mile 
were made as follows :— 





| 


Runs Min, Sec. Ave Runs Min. Sec. Average 
ltt... « #4 WB 13" Sd.. «- & © 13°636 
Qnd.. . 4 19 13900 | 4th.. .. 4 4 14°754 


Revolutions, 18}; pressure of steam, 22 Ib. to the square inch; 
| vacuum 25} in.; indicated horse-power, 3,572. Draught of water 
| forward, 17 ft. 3 in.; aft, 17 ft. 7 in. The Seine will leave South- 
ampton on the 2nd proximo, with the West India, Pacific, end 
' Mexican mails, 








GREENWOOD AND BATLEY’S IMPROVEMENTS 
IN LATHES. 


PATENT DATED 16TH NovEMBER, 1859. 


Tue object of this invention, by Messrs. Greenwood and Batley, of 
Leeds, is so to construct slide rest lathes and planing machines as 
to enable the sliding parts thereof effectually to resist the lateral 
thrust caused by the contact of the cutting tool with the work under 
operation, and that without increasing to any material degree the 
friction of such sliding parts on their supporting slides. 

In pe out the invention they so construct the contact parts 
of the and of the sliding saddle or table, that the lateral pressure 
caused by the thrust of the cutting tool, say, of the lathe, is thrown 
against the vertical face of a slide on the same side of the lathe bed 
as the cutting tool. The back part of the saddle or upper slide is 
also held down by a right-angled slide on the side of the lathe bed 
Fs gee to thecutting tool. An inclined slide on the front part of 
the latbe bed keeps the saddle or upper slide against the vertical 
slide, so that the saddle or upper slide can move freely without any 
shake or play. 
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In the accompanying engraving the invention is shown as applied 
to a slide-rest lathe only, but this illustration will suffice to ex- 
plain its application to planing machines also. The figure repre- 
sents the lathe in cross section, for the purpose of exhibiting the 
—e of the slides or contact surfaces of the lathe bed and 
saddle. 

A is the bed of the improved lathe; B the saddle, which slides on 
the bed A, and carries the tool-holder C, with its tool or cutter D. 
On the same side of the lathe bed as the cutting tool is a slide a, 
formed with a vertical face, against which the vertical face of a 
slide b, projecting down from the under side of the saddle B works. 
The slide a is provided with an inclined face a*, against which the 
saddle also bears. This arrangement ensures the preservation of 
close contact between the vertical faces of the slides a and 6, not- 
withstanding the wear of these rubbing surfaces. The back part of 
the sliding saddle is secured to the bed A by means of a plate c at- 
tached by screws to the under side of the saltia, and overlapping a 
lip or rib projecting from the side of the bed A. From this explana- 
tion it will be readily understood that the lateral thrust which is 
caused by the contact of the tool with the work under operation will 
be received by the slide a@ on its vertical face, and thus the saddle 
will be prevented from yielding even to any great excess of lateral 
pressure. 


When constructing planing machines according to this invention 
they make the same provision on the under side of the traversing 
table as on the saddle of the lathe for throwing the lateral thrust on 
the bed of the machine, and in like manner they provide the planing 
aap bed with the means described for receiving and sustaining 
that thrust. 


FOREIGN AND COLONIAL Jorrines. — The Viceroy of Egypt— 
who is said by the by to hold £3,500,000 worth of shares in the 
Suez Canal scheme—has directed that a scientific expedition shall be 
organised to observe in Africa the approaching eclipse.—Prepara- 
tions are being made at Toulon for trying an experiment with the 
steel-plated frigate Gloire. This vessel is to be impelled by all the 
power of steam to strike against a ship of the line, and endeavour to 
cut her in two with her bronze prow. The steam engines of the 
Gloire are enveloped with mattresses, to protect them from being too 
much shaken by the force of the shock. Every precaution against 
accidents has been adopted by skilful engineers. The experiment is 
to be tried against the ship of the line, Montebello, which is now old. 
If it succeeds, several large steamships will be built on the plan of 
the Gloire—During a recent debate in the American House of 
Representatives, it was stated that the ships of war built in the 
different dockyards rot from stem to stern in five years.—We 
read in the New York Tribune :—‘‘ We have seen specimens of a 
new material for yarn and cloth, which can be produced, according 
to the estimate of the inventor, much cheaper than cloth. It is the 
fibre of gunny bagging, rendered by a chemical process white and 
silky, and capable of being spun and woven, either separately or 
mixed with silk, wool, linen, or cotton. The chemical process by 
which the gunny fibre is thus transformed is the invention of a 
French chemist, who assures us that its cost in no case can exceed 
two cents a pound.”—The Jrkoutsk Gazette publishes an interesting 
account of the working of the gold mines in Eastern Siberia in the 
year 1859. The quantity of gold extracted was upwards of 1,134 
pouds (the poud is nearly 341b.) This was 87 pouds less than in 
1853. The ber of companies occupied in extracting gold was 
160; and there were employed 26,112 men and 572 females belonging 
to the Government of Siberia, and 5,081 men and 29 females 
from Great Russia. The total number was nearly 5,000 fewer 
than in the preceding year, and the falling off was caused by 
the dearness of provisions. In the course of the year, 1,077 
men engaged took to flight, but 308 of them were captured, and 
345 persons died. The number of horses employed was 12,284.— 
M. Louis Koch, New York, has patented an invention, which relates 
to a peculiar construction and arrangement of mechanism for obtain- 
ing motive power, which consists in the application of the weight of 
a man or quadruped in stepping on bands, or their equivalent, as a 
cause of resistance against the propelling of any travelling machine; 
and thereby giving motion, by the simple act of walking of the man 
or quadruped, to any mechanism carried on the framework of such 
machine, such motion being obtained independently of the motion of 
the wheels on which the machine may be supported.—A Lowell 








correspondent of the Boston Traveller writes :—‘* The greatest activity 
prevails in our mills. Preparations are making to start two hundred 
th 1 more spindles in other parts of New England.” 


























June 29, 1860. 


THE ENGINEER 
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WARD AND BURMAN’S IMPROVEMENTS IN BRICK AND TILE MACHINERY. 


PATENT DATED 16TH NovemBeER, 1859. 


) 
WA 


Tue first part of this invention, by Messrs. Ward and Burman, of 
Stratford-on-Avon, consists in an improvement upon a brick-making 
machine patented by them on the 30th Dec., 1852, No. 1202, and re- 
lates to the means of driving the feed-table. This part of the inven- 
tion consists in fittng a disc on the main shaft, and in connecting 
two rollers thereto, which act on one or other of two forked arms of 
a lever centred on a pin in the side-frame of the machine; the lower 
end of the lever is connected to one end of a horizontal connecting 
rod, the opposite end of which is bolted to the outer end of the table. 
Upon the rotation of the disc the rollers cause the lever to play, and 
consequently the table to advance and recede. 

The second part of the invention consists in a machine for pre- 
paring clay by forming it into clods to be acted upon in the brick 
machine. Upon suitable framework, and with suitable driving gear, 
they mount on one end a roller, and over thisa hopper for delivering 
the clay. The clay is laid upon rollers or other suitable bed; a 
mould with apertures at top to allow of the escape of any excess of 
clay is caused to adva=c2 taking in a feed up against the roller, 
which, revolving, wipes any excess of clay from the mouth of the 
mould. The mould then retires, and, in doing so, comes in contact 
with pistons entering the back thereof, and which force out the clods 
prepared for the brick machine. It will be understood that, + “1 
they have only styled the machine as a brick machine, it is also 
capable of making tiles and of moulding peat and plastic substances. 
The preparing machine is also suited to the —, of peat and 
of plastic substances generally, which may be finished in any suit- 
able press or die. 

Fig. 1 of the accompanying engravings is a side, and Fig. 2 an end 
elevation, of a machine for the manufacture of bricks and tiles con- 
structed according to the before-named patent previously granted to 
Messrs. Ward and Burman, and showing the first part of the present 
invention. A is the main shaft of the machine mounted in a frame 
A}, which is supported on wheels (not shown). ‘This shaft A is 
cranked and carries rods B, B, for communicating an up-and-down 
motion to the die E. One end of the cranked shaft A carries a spur- 
wheel C, into the teeth of which a pinion D takes. This pinion is 
mounted on a shaft carrying fast and loose pulleys F, F, round 
which a strap passes for communicating motion from a steam engine 
or other prime mover. G is a fly-wheel for regulating the motion. 
On the contrary side of the cranked shaft A to that which carries 
the spur-wheel C, they mount a disc H which carries two rollers I, J, 
one on each side of the said disc, as shown clearly in Fig.2. Kisa 
forked lever working in a mortice about the point L, and jointed at 
its lower end to a horizontal connecting-rod M, which is linked or 
otherwise attached to the sliding-table N. On motion being commu- 
nicated to the machine through the fast pulley and bevel-gearing, 
the table N is caused to advance and recede through the rollers I and 
J on the disc H, acting on the forked lever K, which has thereby an 
oscillating motion imparted to it about the point L, which motion is 
transmitted to the table through the horizontal connecting-rod M, in 
such manner that as the roller I comes in contact with the bent part 
of the lever K, the table travels back to receive a clod for making 
a brick or tile. As soon as the roller I has passed the centre of the 
lever K, the roller J comes in contact with the short leg of the lever 
K and forces the table forwards, carrying the clod which has been 
placed upon it beneath the die. 


Fig. 3 is a plan, and Fig. 4 a sectional elevation, of a machine for 
preparing clay and other plastic materials constructed according to 


the second part of this invention. A is a cast-iron frame carrying | 


— or standards B, B. C is a shaft working in bearings formed 
in the standards B, B. This shaft carries a driving pulley D, fly- 
wheel E, and pinions F,G. These pinions gear into, and drive re- 
spectively the cog-wheels H and I, which revolve on bearings fixed 
to the frame A. L, L, are studs fixed on the wheels H and I, for 
imparting a reciprocating motion to the rods M, M. These studs 
work in slides a, a, seen clearly at Fig. 4. V, V, are rods attached 
to each of the slides a, and passing through standards K, K, for 
steadying their motion. , O, are dies perforated at top and attached 
to the rods M, M, which carry a cross-piece w, through which guide- 
tods N, N, work for steadying the to-and-fro motion of the dies. 
The studs L, L, are so arranged on the wheels H and IJ, that they 
cause the rods M, M, and with them the dies, to move alternately to 
and fro. P, P, are piston-rods connected to pistons which work in 
the dies O, O. These rods pass through guides at Q, and cross- 
pieces w,w. Ris a pulley keyed on the opposite end of the shaft C, 
to that which carries the fly-wheel E. S§ is another pulley mounted 
on the same shaft as a pinion which gears into and drives a 
Spur-wheel T. U is a roller mounted on the same shaft as 

wheel T. A strap passes from the pulley R to the pulley 8, as 
shown, and by this means rotatory motion is communicated through 


i | i 











stead of this roller the patentees sometimes make use of a plate or 
wiper, to which a rotatory to-and-fro or lateral motion is imparted, 
which acts on the clay in a manner similar to the action of the roller, 
as will be hereafter explained. 2 is a hopper through which clay or 
other plastic material is fed into the machine. On motion being 
communicated to the machine t'.rough the wheel D from a steam 
engine or other prime mover, and clay or other plastic material being 
fed in from the hopper a, the clay is drawn down in front of the 
advancing die, which, so soon as it is filled, comes in contact with 
the roller U. As the roller revolves it prevents the clay adhering to 
it, which would be the case if the roller and the die were stationary. 
If the dies become overcharged the excess of clay or other plastic 
material passes off through the in the top of the dies. 
On the dies receding the piston rods P, P, come in contact witn the 
blocks W, W, which force the pistons down the dies to drive out the 
contents, which are removed by an attendant. The machine can be 
made double-acting by fitting dies and a roller or wiper, with the 
—— and pinions for driving the same, on the opposite side uf the 
machine. 


GuxBoats.—The contract with Messrs. Green in 1855, which has 
been laid on the table of the House of Commons, stipulates for vessels 
to be built in a substantial and workmanlike manner, and with good, 
sound, and proper materials, to be approved by the Government in- 
spectors; and if any materials or workmanship should be deemed 
defective, unsound, improper, or insufficient by the inspectors, the 
defect and insufficiency should be forthwith amended to their satis- 
faction. During the building of the gunboats there were two in- 
spectors at the yard for of the time, and but one for the other 
part, in addition to which the inspecting officer of the Controller of 
the Navy’s Department was constantly going his rounds. In the 
beginning of 1858 the Coquette, one of these vessels, was examined, 
and several parts of the planking were found completely rotten, and 
the remainder extensively tainted with dry rot. Early in the present 
year the Caroline, another of Messrs. Green's vessels, was reported 
as having very extensive defects—timbers very sappy and rotten, 
fillings generally defective, and also the outside planking ; “ some of 
the planks were not worked close to the timbers, and not well 
fastened; very few bolts in the bottom were clinched, many of them 
being too short.” The Admiralty return which gives these particulars 
states that there is no record in the office of any document or corre- 
spondence respecting the inability of Messrs. Green to procure 
seasoned timber. 

Sream PLoveHixe AnD CuLtivaTinc.—The great controversy 
at present seems to be whether the cultivator or the plough is to be 

t d most beneficial. In working arable land P incline to the 
opinion that from the first commencement of spring operations to 
the breaking up of the stubble, the cultivator is the best implement, 
and that for winter laying the turnover or ridging should be adopted. 
Fowler’s plough appears to me perfect in its operation as a turnover 
plough, and no doubt would be equally so asa cultivator; but the 
machinery and engine are more costly and heavy, which, I think, 
will militate against its coming into general use except on the 
principle of hire’ Neither Fowler's nor Smith’s reduces the amount 
of manual labour; the 1c cost of work done by Fowler's plough 
last autumn, as stated by Mr. S.ltmarshe of Saltmarshe, at the 
Howden Farmers’ Club, was 370 acres, at a cost of—for coals, manual 
labour, and sundry out-payments—£68 3s. 7d., or an average of 
8s. per acre; but this did not include wear and tear, Mr. Fowler 
having agreed to keep the engine and implements connected there- 
with in good working order up to that time. No farmer could desire 
better work than that performed on the last occasion of my seeing it, 
and 1 do not hesitate to say that — strong clay land ploughed 
9 in. deep, if I were the occupier, I should think the plough in- 
valuable. No comparison can made as to relative value with 
horse-power, for the latter could not effect such work. Mr. Salt- 
marshe’s machinery was drawn by a 10-horse power engine with 
self-moving and reversing gear. ‘The engine was put in motion by 
attaching a pair of horses to it, and went well until it came to where 
it had to cross a headland 100 yards in length to another field ; here, 
for want of power of the self-moving process, it became stationary ; 
with the aid of half a dozen men and four horses, after an 
hour's delay, the difficulty was surmounted. I came this particularly, 
that Mr. Fowler's attention may be called thereto; for in the strong 
clay districts in East Yorkshire, with the exception of the public 
highways, the roads from field to field, when you leave the farm- 
steadings, are of a most wretched description. I could point out 
miles of accommodation lanes, where it would be impossible to get 
the engine I saw to traverse, if the performances I allude to were 
any criterion to go by.—Lecture by Mr. J. Wells, at the Central 





the pinion and spur-wheel before mentioned to the roller U. In- | Karmers’ Club. 


BURGESS’S IMPROVEMENTS IN REAPING 
AND MOWING MACHINES. 


Patent DATED 12TH Nov., 1859. 
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Tnx object of this invention, which has been 
recently introduced by Mr. W. Burgess, of 
Newgate-street, London, is to connect the 
finger-beam and knife to the frame of mow- 
ing and reaping machines in such manner as 
to enable them to accommodate themselves 
to inequalities in the ground, and to allow of 
their being folded out of the way when re- 
uired. 

. The invention consists in connecting by 
a pin or other suitable joint or hinge, pro- 
jecting or carried from the front and side 
of the frame, a bar which extends back and 
parallel with the side of the frame to the 
rear thereof, and in hinging the finger-beam 
with its appurtenances to a standard at- 
tached to the hinged bar, and projecting 
laterally from the back end thereof. The 
back end of the hinged bar is supported by 
a small wheel or roller; the stem connect- 
ing the bar to the wheel is adjustable for the 
purpose of regulating the height at which it 
is to be kept from the ground. 

Fig. 1 of the accompanying engravings is a side elevation, and 
Fig. 2 a plan of a mowing machine constructed according to the in- 
vention. aisa bar hinged to the frame } at c, and running parallel 
or nearly so with the side of the frame; d, d, are two brackets de- 

nding from the hinged bar a, and carrying between them a 
ongitudinal standard support or axis ¢, to which the finger- beam is 
attached by a shoe f, projecting from it. This standard or support 
is free to move in the brackets d, d, in such manner that the shoe 
and finger-beam attached to it can be folded up out of the way when 
not required for use, or when travelling along the road. To prevent 
it from falling it is secured to a hook attached to the driver's seat. 
g is a lever, having its fulcrum at A ona small lip projecting from 
the under side of the hinged bar a. This lever passes through the 
bar a, and carries at its lower end a small wheel or roller i, which 


the teeth of which a paul /, linked to the lever g, takes; m is a wire 
attached at one end to the paul /, and passing round the handle of 
the lever g at the other; » is a quadrant-shaped bar formed with 
holes, into which a pin is placed to prevent lateral motion; it also 
serves to keep the hinged bar fixed when the machine is not at work. 
The backing of the machine is effected by the driver acting through 
a lever or levers, and a wheel or wheels, or other suitable mechanical 
agents, upon the main driving-wheel, in the manner described in the 
specification of a patent granted to Mr. Burgess the 18th October. 
1859, No. 2,336, the driver, who sits on the seato, bas the full 
command of the leverg; when he desires to alter the height of cut 
he raises the paul from the ratchet & by the wire m, and either pulls 
the lever g towards him or pushes it from him, according to whether 
he wishes to increase or decrease the distance of the knife from the 
ground. On releasing the wire the paul again enters the ratchet, 
and the finger- .eam f. thus maintained at a uniform height from 
the ground until the wire is again moved. As the machine is drawn 
forward the hinged bara, which is free to move about the point c 
allows the wheel i, and with it the finger-beam and parts attached 
thereto, to follow the inequalities of the ground, in such manner that, 
no matter what undulation there may be on the surface, the tinger- 
beam is always kept, and consequently the crop cut, at one height 
from the ground; at the same time the main travelling-wheel re- 
volves without affecting the revolution of the small wheel or roller i. 
When the cutting apparatus is folded up the wheel i becomes one of 
the travelling wheels for the machine. 

Although we have shown and described this invention as applied 
to mowing machines only, yet it is equally applicable to reaping 
machines. 











Tne Weisn Iron Trave.—We quote the following from the 
Merthyr Telegraph, of the 16th inst., on the iron trade of that 
district :—“ One of Mr. Fothergill’s furnaces at the Upper Works, 
Liwy icoed, has recently made, in fourteen days, no less than 
815 ions 10 cwt. of pig-iron. It will be perceived from this that our 
English friends have but little room to boast on the score of iron- 

ing.” 

Britis AssociatTion.—The thirtieth meeting of the British 
Association was inaugurated on Wednesday under circumstances 
which were favourable to a very effective reunion. Business com- 
menced with a council meeting at ten a.m. at the Clarendon. This 
was followed by a meeting of the general committee at one p.m., at 
both of which the necessary steps were taken to put the association 
into good working order. The great event of the day, however, was 
the general mee’ at four p.m., held in the Sheidonian theatre, 
when the Prince Consort, in a neat and appropriate speech, 
relinquished the honour of presiding in favour of Lord Wrottesley, 
and retired from the presidential chair. Lord Wrottesley’s address, 
which ewan, Wanenet spores ; but it has reached us too late 
for insertion this w He was followed by Lord Derby, D.C.L., 
Chancellor of the University, who bore a fitting tribute to the ex- 
cellent manner in which the Prince Consort had fostered the cultiva- 
tion of literature and science ever since the period when destiny 





called him to fill a place so near to the British throne, 
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LETTERS TO THE EDITOR. 
We do not hold Ts responsible for the opinions of our 
nts. 





RAILWAY ENGINE DRIVERS AND FIREMEN, 


Sir,—A considerable number of people lose their lives or receive 
serious injuries on railways. The public are, from time to time, 
horrified by dreadful dents, eccurring in various parts of the 
kingdom, so much so that they are filled with the greatest fear, when 
anything finds its way into the columns of a newspaper, respecting 
anything that might La a tendency to endanger safe travelling on 
the iron roads. Drivers and firemen appear to be well aware of this, 
and t» take advaatage of it. If not, how is it that we never see any 
information from them to the public respecting the safety or un- 
safety of the railways, except when they are trying to obtain some 
benefit to themselves? At a meeting of engine drivers and firemen at 
Manchester, very strong complaints were received from Rugby. To 
these my remarks will be chiefly directed, and I will first notice 
what I believe to be quite true, and what I think is not treating the 
railway authorities connected with this part with the respect which 
is due to them. We read of the London builders first making their 
demands known to their employers, so far treating them with 
the respect due to their position, and then appealing to the public. 
But, in the case of the engine drivers and firemen, this regular order 
of doing business is reversed. From Rugby they make theirs known 
at a public meeting in Manchester, and | doubt not but what the 
first authoritative information came to the ears of their employers 
through the press. 

It is stated that at Rugby one man has been employed on a 
mineral train who was on duty 18, 20 and even 8) hours without 
time to get refreshment. The longest distance that a driver with 
mineral trains has to run from Rugby is to London. The average 
running time for this journey for these trains, including stops, and 
shunting for passenger trains to pass, is about 114 hours; and, 
whatever time any driver is on duty on this journey, be it 18, 20, 30, 
or more hours, if his engine is iu good working order and not over- 
loaded, he will be able, unless the road is |locked, to run up and 
down to London, on an average, in 11} hours. Now, then, when 
any driver states that he is this number of hours on duty without 
refreshment, he states what is perfectly untrue; for, if they happen 
to be 18 hours on duty, out of that they will have about 5 hours 
for rest and refreshment; if 20 they will have 7; and if 30 they will 
have 17: and if it should happen, as has been stated, a few weeks 
ago. that »ny man is 48 hours from home, his running time will 
be the same as if he was only 14 hours from home; and he can have 
plenty of time for rest and refreshment, although not in the bosom 
of his own family. When any such rare occurrence takes place it is 
eaused by engine failure, running off the road, or a collision. Inthe 
ease in hand, if we are not misinformed, not only had the driver 
plenty of time for rest and refreshment, but he was, by the proper 
authority, ordered to take a bed, but declined it, 

Another man states that he had been on duty from nine o'clock in 
the morning till twelve the same night (15 hours) running a 
distance of 226 miles per day. It will be found that it does not 
always occupy 15 hours on duty to run this distanee, 14 hours 
will be about the average. ‘he running time will be about 
7 hours; and if we allow 2 hours for what hag to be done to 
the engine on the journey, the driver and fireman will have 5 
hours out of the 14 for rest and refreshment. Another states 
‘‘ that he was on duty with express and mail trains, between Ruby. 
Stafford, and London, for 27} hours, running a distance of 868 
miles.” From this statement it may be inferred, -nd I do think it 
is the most correct inference that can be drawn from it from the 
way it is stated, that it is a common thing for this man to be on duty 
this number of hours. 

I should like to know from him if ever he has been on duty this 
number of hours before during the last twelve months, or, at all 
events, since he commenced running passenger trains. I believe he 
was not, and, in this one instance, he was only about 11 hours 
running his trains, end if we deduct from the whole of the time two 
or three hours for tr. ming his engine, we will tind that he had half 
of the 274 hours for rest and refreshment. 

But it is stated that drivers and firemen have no time for availing 
themselves of the literary institutions. When I state the average 
time that these men are on duty all the year round it will be seen 
how far this holds good. ‘To arrive at this in the shortest possible 
way, I have averaged the time made by them in the tirst two weeks 
of the month of May last, and went back six months, and took the 
average of the first two weeks in November, 1859. If we put the 
two together, I do think it may then be taken as a fair calculation 
for the whole year. Inthe month of May the average time made 
was 71} hours each per week, or nearly 12 hours per day for six days; 
in the month of November the average has been 70} hours each, or 
one hour less per week than in the month of May. I do think, and 
I regret to have cause to think so, that drivers and firemen generally 
do not seem to have much taste for literary institutions. For instance, 
the locomotive superintendent offered, a few months ago, to extend 
the use of several hundreds of volumes of books, and also the daily 
papers, in the Wolverton Library and Reading Room, to Rugby, if 
any desired to have them. But although that notice was hung up 
for months, not a single one made the necessary application to have 
them supplied. 

Aguin, in this town there is a library and reading-room, and I 
should like to know how many drivers and firemen belonging to the 
North-Western ever go near them: I believe ve-y few, if any, are 
ever to be seen there. 

It is stated that drivers and firemen have no time for attendance 
on Divine worship—for if they should not happen to have any taste 
for literary institutions, it is possible, and very probable, that they 
might feel a desire for the house of God. In the month of May last 
the number of drivers required for Sunday work on an average was 
five, and another four who went out with the last trains on Saturday 
night would be so Jate in on Sunday morning that they would not 
be able to attend Divine worship—making nine in all out of fifty- 
seven who could not go to the house of God. But forty-eight could 
attend at least once a day; and if those that could do go availed 
themselves of the privilege, it might induce the authorities to make 
further etforts to extend it. 

We do know that while it is very rare to find these men in places 
of worship-and much rarer to find them in literary institutions—it 
is an easy matter to tind a goodly number of them in public-houses. 
For while the present working time tinds them plenty of time for the 
one, it is publicly asserted that it cannot find any time for the other. 
Iam much afraid that whatever extra leisure time they may get, 
the greatest majority will not devote it to the comfort of their 
families, the sanctuary, or the literary institutions, but that the 
most of it will be placed at the disposal of the publicans. 

Rugby, June 21st, 1860. A Loven or TruTH. 





SCIENTIFIC REPORTS OF PATENT CASES AND PATENT 
TRIBUNALS, 


Str,—Having already given three specimens of the mode of report- 
ing patent cases which I propose, it may be desirable to refer to the 
principles indicated by them. 

It will be evident that such a mode would afford greatly increased 
facilities for reference, the cases being ooneiaet according to the 
points established by them, instead of merely chronologically, or in 
the alphabetical order of the names of the parties. Authority on a 
given point being required, the series of cases illustrating the point 
would be found in succession. It would thus be comparatively easy 
to trace the line of authoritative decision, with the several qualifi- 
eations and limitations imposed on the broad principles enunciated, 
so as to render them applicable to future practical cases. 

By heading each case with the proposition established by it, a 
reader would at once see whether the case bore upon his point or 
not, and he would thus be spared the trouble of unnecessary reading. 





THE ENGINEER. 
He would also be able to form a closer judgment as to whether the 
case settled anything of importance for him by consulting the in- 
ference at the end of the case. 

But supposing the whole case had to be read, it would be found in 
a concentrated form, unencumbered by any matter not bearing on 
the proposition in patent law growing out of it. That is to say, it 
peek be found to contain, first, the detinition of the subject-matter 
in question ; secondly, the objections urged against the patent as 
defined ; and thirdly, the answer to the objections, or the fruitless 
attempt to answer them, as the case might be. 

It is admitted that reports in this form would be of but little, if 
any use, to persons not conversant with patents. Still this is only 
saying what applies, in some degree, to all reports of patent cases. 
How can nice points, involving mixed questions of science and law, 
be put in such a form as to be rendered appreciable to minds other- 
wise unprepared to receive them? And how is it to be supposed 
that many persons can be properly included in the class of minds 
duly prepared to receive such points? 

It may be remembered, however, that I have all along spoken of 
these condensed reports in connection with patent tribunals. I have 
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greatly reducing their power of adhesion along the line over which 
the hammer has been used. 

Thirdly, many large boilers are worked up to a higher pressure 
than formerly, in proportion to their weight and strength, being 
hard fired to a power beyond their capabilities. When do we hear 
of a steam boiler exploding among hundreds of small boilers 
used by shopkeepers and others in a small way of business, who 
have not sutticient work to strain them ? 

Fourthly, many manufacturers use their boilers too long a time 
for safety; I have frequently seen different parts of plates in old 
boilers, less than one-eighth of an inch thick, and in other cases the 
metal of the plates so perished, as not to bear being bent to a greater 
angle than 30 deg. without fracture. From this [ argue that while 
the strain upon a boiler-plate continues in one direction, it may be 
worked until worn to within one-half its original thickness without 
risk of explosion at the usual working pressure; but that if any- 
thing occurs to bend or twist the grain of the metal, either by ham 
mering, unequal expansion or contraction, or any other cause, the 
limit of elasticity is so greatly reduced as to render it incapable to 
withstand the usual direct strain. And lastly, boilers frequently 








all along had in view the importance of fortifying such tribunal 
with an accurate knowledge of the fundamental principles of patent 
law. And it has appeared to me that this — might be answered 
by the condensed form of reports proposed. 

It appears to me, that whatever be the constitution of the tribunal 
it must possess logical power, so ag to be capable of construing 

pecitications tely, and also the power of sifting and testing 
scientitic evidence. And | include herein the evidence of the work- 
man as to fact, and the evidence of the scientific director of work as 
to opinion. The court ought to possess the power of dealing effec- 
tually with all this kind of evidence. It ought to have the power 
of impressing witnesses with a sense of its ability to weigh their 
evidence accurately. 

Thus it would appear that the court ought to be at once capable 
of construing language so as to determine the precise effect of what 
is expressed in a whole document, and of eliciting the technical 
sense to be assigned to particular words and phrases. This is what 
is required of a court which is to interpret specifications, and such 
is its tirst duty. Then, as to its dealing with scientitic evidence on 
questions of infringement of patents, the court is required to form an 
accurate judgment as to what constitutes user; also, what are me- 
chanical or chemical equivalents, &c. 

It is thus obvious that the court ought to possess logical and 
special scientific power. It would have tu decide questions of patent 
law, and of fact in relation to manufactures. It would have to 
exercise a function involving a sort of combination of judge and jury. 

But then, if the court is to exercise so important a function, there 
is the more reason for guarding against abuse in such exercise. 
Dr. McCosh says (I think most truly):—* Minds of great logical 
and critical discernment are apt to go further wrong than others 
who are no philosophers at all, by seizing on some mutilated or im- 
perfectly expressed principle, and carrying it out fearlessly, according 
to the rules of a rigid deduction.” And he recommends, as an 
effectual means of counteracting this natural tendency, “the 
application of the principle to actual cases, which should be as 
numerous and varied as possible.” Then he adds:—“ It is when 
actual examples are before it that the mind is able to appreciate the 
meaning of the general formule. It is only when it has considered 
them in their application to a number of diversified instances, that 
the mind is in circumstances to pronounce them to be probably, or 
approximately, or altogether correct.” 

This is the ground on which I recommend the production of 
reports of actual cases in a condensed form, so as to display ob- 
viously the real fundamental principles of patent law under their 
various phases, as brought to light in a regular succession of 
instances. 

It is my firm conviction, however, that the mere possession of 
knowledge, however extensive, will never serve as a substitute for 
logical and critical discernment. And here, I have Dr. McCosh 
with me again. He says (speaking of mental philosophy) :—“ Of 
all men, the ardent sense-observer, or the lively picturer of external 
images, is the most inclined to shrink from reflex inspection, and is 
the worst fitted to propound or to judge of abstract mental prin- 
ciples.” And I believe the parallel holds good in physics. 

The first requisite in the patent tribunal is logical and mental 
power. This ee can give command over the special knowledge of 
facts required to be dealt with. This alone will be found adequate 
to cope with the difficulties of patent administration, so lamentably 
on the increase by reason of the defective nature of a large propor- 
tion of the specitications that are filed. 

I propose to resume the question of patent tribunals in a future 
communication, Wiriu1aM Spencer, Assoc, Inst. C.E. 


50, Chancery-lane, W.C., June 26th, 1860, 








STEAM-BOILER EXPLOSIONS. 


Str,—I have devoted considerable attention for many years to the 
causes of steam boilers exploding, and in collecting data to form 
more definite rules to juige of their strength and capabilities. It is 
a fact not generally known that boiler breakers are much better 
acquainted with the causes of steam-boiler explosions than boiler 
makers, and it should be more generally known by the public that 
there is no mystery whateverin the case, but that they arise simply 
from causes that may easily be avoided or prevented. Some eighteen 
years since I came to the conclusion that, as medical men obtained 
an insight as to the causes of diseases in the human system during 
life by dissecting and examining the body after death, I would = 
the same plan with old steam boilers of all classes, and especially 
those which had exploded, to arrive at better remedies for their 


leak unperceived into one of the flues, and oxidation goes on more 
rapidly than usual. JF will pass over such causes as maleonstruc- 
tion, negligence, wilfulness, &c., and merely observe, in conelusion, 
that if all persons were compelled to inform a competent surveyor, 
when they fixed a new boiler; and it was his duty to go and exa- 
mine it, keep an account of the date, and have the power of con- 
demning it if unsafely constructed; as also the power to go and 
examine it whenever he thought proper, and of condemning it when 
it was worn or had become dangerous to public safety ; the users of 
steam boilers might in time be taught that it was entirely to their 
own interest to have a boiler of the best material and the best con- 
struction, such boilers being ultimately, when all expenses are con- 
sidered, invariably the least expensive. J. W. Crarg, C.E. 
2, Surrey-square, 8.E., June 26th, 1860. 





STEAM BOILER DEPOSITS. 


Sir,—Allow me to say that, for a long time past, I have taken some 
interest in the examination of steam boilers after they have exploded, 
particularly where I have learned that the explosion has not occurred 
for want of water in the boiler, and in every case, without exception, 
I have found the inside of the exploded boiler to be in a bad state 
with scurf, the latter varying from ¢ of an inch to 1} in. thick; this 
scurf consists of sulphate of lime in some cases, and in others car- 
bonate of lime, which has deposited from the water on the inside 
surface of the boiler, where it sticks very hard, and is a very bad 
conductor of heat. It is my opinion that where scurf is an inch 
thick on a boiler-plate, that that plate may, by a quick fire, be heated 
to a dull red heat, even when there is abundance of water on the 
scurf which covers the plate, such is the bad conducting power of the 
scurf; and, if the plate of the boiler should be made red-hot, it will 
expand more than the other cooler plates surrounding it; consequently 
the burnt plate will twist, and, in twisting, is apt to break otf large 
pieces of scurf, and the water coming instantly on the surface of the 
red-hot plate, a tremendous volume of steam is at once generated. 
My opinion is that this is the cause of by far the larger portion of 
the explosions ; my opinion is grounded upon my own experience. 
I have for seven years used some open boilers to effect evaporation. 
One of these boilers has been worked under circumstances that, if 
neglected by the workman, have tended to create a sediment on the 
bottom, and which has been done in many instances ; the sediment 
having formed on the bottom, it became very hard and close, and 
conducted the heat very much slower than iron; consequently, if 
there happens to be a brisk fire under the boiler, the latter becomes 
red-hot, and, of course, expands, breaks up the hard sediment, and 
the liquid is brought in contact with the red-hot plate; the conse- 
quence is that the Tiquid is blown out of the boiler, up into the air a 
great height. On one occasion the boiler was raised quite out of its 
bed; though this was an open boiler, and I have no doubt that a 
similar action takes place in a close boiler, where a thick scurf is 
allowed to form on the plates. Now the preventive to the forma- 
tion of scurf in steam boilers is very simple, and I think it should be 
more generally known —crystals of soda or soda ash. A small quan- 
tity of either of the above used occasionally will prevent the scurf 
sticking to the steam boilers, and keep it floating in the water, which 
should be run out from time to time. If the above were used it 
would save the labour of what is called scurfing (which is never tho- 
roughly done by the workmen on account of the heat), as well as 
ensure safety. Perhaps a statement of my own workings may give 
a clue to the quantity necessary to be used, though I have never 
tried how little I could do with. I have a high-pressure steam 
boiler 23 ft. long and 4 ft. diameter, working night and day. The 
quantity of soda ash used in the boiler, for keeping off the scurf effec- 
tually, is 34 1b. every tive weeks. The man-lid is removed every five 
weeks, and a man enters the boiler to sweep out the mud. When 
this is done the above weight of soda ash is put into the boiler, 
which is again set to work for a week, and every day after the first 
week a little muddy water is run off through the blow-cock, until 
the end of the five weeks, when the boiler is again —- and the 
mud swept out, ready for a fresh lot of soda ash. y this plan of 
working, my boilers are kept clean Every person will admit that 
water can be heated more rapidly through a clean boiler than one 
covered with half-an-inch of scurf, the latter being such a slow con- 
ductor. As to the cost of the article to be used, crystals of soda or 
soda ash, the price of the former is about 7s. per cwt., the price of 
soda ash is about 12s. per cwt.; but I prefer using the soda ash, as 
one cwt. of this will do more execution in the boilers than two of 
crystals. Looking to the frequent occurrence of boiler explosions and 
the destructive effects attending them, | have no doubt you will give 
— for the above in your paper. 
aA 


y, June 8th, 1860. Witu1am Horr. 





general defects and weakness, With this view I have repeated] 
scraped off the rust from several places on the outside, and the scale 
also from the inside of all descriptions of old steam boilers, and then 
watched their being broken up, and examined the plates afterwards ; 
and from this experience, combined with general observation at 
various boiler makers’, and of a large number in use, I have formed 
the following conclusions :— 

Firstly, from the competition among boiler makers to undersell 
each other a great deal of plate and angle-iron has been used in the 
construction of boilers that is quite unfit for the purpose; for all 
boiler iron should be effectually piled different ways before being 
placed in ‘he furnace, to ensure the fibre or grain of the iron extend- 
ing in all directions in the plane of the surface. 

Secondly, that punching out one-third of the iron down the sidgs 
of the plates, with the grain of the metal, driving into these holes 
a steel drift, to force them opposite to each other, and then driving 
the inner edge of the plate under with steel caulking irons, all tends 
to granulate and strain the metal left between the rivets. Whereas, 
if the holes were all drilled through both the plates at once, and 
arranged to form a double zig-zag line, and a slip of spun yarn and 
white lead, or other suitable packing, laid in between the two lines 
of rivets, much less caulking would be sufficient, and these joints, 
and consequently the whole boiler, could be more securely depended 
upon. And as by inspecting the plates we could form more correct 
opinions as to the strength of boilers than we can by the present 

an of vans them together, I have continually found the metal 
xed the holes so much deteriorated, that — blows with a 
sledge-hammer would split several of them into each other; and I 
have carefully sawn out thin strips of the metal from between the 
holes, and compared them with similar pieces from other paris of 
the same plate, and invariably found the metal from between the 
holes was more brittle than any other. And I have always found 
that where plates had been drilled and bolted on with bolts and nuts 
for patches on old boilers, that the metal between the holes was not 
injured. I have also found, that where patches were rivetted on 
and caulked, the metal between the holes in the boiler was much 
more deteriorated than that between the holes of the patch; and from 
this I have inferred, that after boiler-plates have been acted upon by 
heat and oxidation they will not bear being hammered without 








THE CONSTRUCTION OF CANNON. 


Sir,—Mr. Longsdon’s zeal has somewhat outrun his discretion in 
his anxiety to prove that Mr. Krupp’s gun-metal is superior to mine. 
He hazards the bold assertion that 1 know nothing about Mr. 
Krupp’s steel. Does Mr. Longsdon recollect that a Russian czar 
once worked as a common labourer in an English dockyard; and 
may not a British metallurgist have wrought as a workman in & 
Prussian steel factory? Be that as it may, there is not a workman 
in Mr. Krupp’s employment, nor a superintendent over those work- 
men, more fully acquainted with the nature and quality of Mr. 
Krupp’s manufacture than I am; and I speak advisediy when I say 
that Mr. Krapp never made a large ingot of tough steel free from 
honeycombs; and I am sure that he is too honourable to aftirm that 
he has ever done so. If Mr. Longsdon had had the least experience 
in the manufacture of cast-steel, he would have known that it is im- 
possible for soft cast-steel to be moulded in large masses free from 
honeycombs, and this is an indisputable fact, to the accuracy of 
which every steel manufacturer in Sheffield can bear witness. . 
have not, [ think, cast any slur upon the merits of Mr. Krupp’s 
cast-steel. I have said it resembles homo-metal, and that the latter 
is an excellent material for guns, but having some defects, which 
defects I have pointed out. Mr. Krupp’s steel, as known in this 
country, is a very soft, tenacious metal, quite as soft as some hard 
kinds ‘of malleable iron, but perfectly homogeneous. It can be 
turned off in the lathe in strips of 10, 20, or 100 ft. in length; and 
this proves that it is a very soft metal, otherwise the turnings would 
not come off in long strips, which, as every metal-turner well knows 
can only be the case when the metal is soft and tough. Now, these 
are the precise characteristics of homo-metal, when carefully manu- 
factured. ‘This softness is, 1 say, a defect in the metal when it 
comes to be applied in the construction of cannon. The gun will 
not burst, but it will yield and wear internally. ‘This defect 1 have 
remedied in my gun metal, securing great hardness without sacri- 
ficing the requisite degree of tenacity. 1 am aware that Mr. Krupp 
can, in common with all other steel manufacturers, produce large 
ingots of highly carbonised steel, which are perfectly free from 
honeycombs, which can be bored without showing flaw or speck, 
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and which are of uniform hardness throughout. As to what becomes 
of such guns when brought to the proof, Mr. Longsdon has furnished 
me with the most striking instance upon record, viz., the bursting of 
Mr. Krupp’s large cast-steel gun at Woolwich in 1855; and as I be- 
lieve at the first discharge. The cause was, as Mr. Longsdon has 

roperly remarked, perfectly independent of the metal, for, in fact, 
it was the carbon, not the metal, which caused the disaster. 

I have in a former letter shown, that when cast-steel is soft 
enough to be safe for guns, it is full of honeycombs, and must be 
forged in order to solidify it; and when hard enough to be solid 
and free from honeycombs, cast-steel is not a tenacious to 
be safe for artillery. The block of metal lately sent by Mr. Krupp 
to the British War Department has had pieces broken off both ends 
to show that it is solid at the core. With what implement was the 
blow struck which broke off so neatly the ends of such an immense 
mass possessing a tenacity of 54} tons per square inch? Until this 
point is cleared up, I must beg leave to doubt that this mass 
possesses the tenacity of the Two Crown steel, or even of my No. 6 
gun-metal; and until the said mass has been proved, by subjecting 
it successfully, when bored, to the usual tests, I shall not be sur- 

rised to learn that it has burst at the first discharge. If this mass 
is a mass of my gun-metal it will not burst; and if Mr. Krupp has 
recently arrived at a knowledge of the methods by which 1 manu- 
facture my gun-metal, or has made the same discoveries that I have, 
then this large cast gun will not share the fate of its predecessor in 
1855. 1 do not say that this is not so. Leibnitz and Newton dis- 
covered the principles of the differential calculus, each without know- 
ing what hia rival had done. But, as Mr. Longsdon says, the best 
way is to prove the thing—not by words, but by actual test; and I 
here publicly challenge Mr. Krupp to produce, if he can, either cast 
gun-metal or cast-steel, which shall stand test against mine. I am 
ready to submit specimens of gun-metal, or of cast-steel, to be tested 
against any that Mr. Krupp can produce; and if my metal does not 
keep ahead of his by at least 5 tons per square inch, I shall acknow- 
ledge, but not sooner, that I know nothing of Mr. Krupp’s steel. Mr. 
Longsdon says that ingots of Mr. 3 metal, even up to 20,000 Ib., 
are perfectly free from honeycombs. Grant, for the sake of argument, 
that this is a fact, why then does not Mr, Krupp cast wheel-tyres in 
a ring in place of employing the tedious, expensive, and laborious 
method of casting an ingot, drilling it, slotting it, spreading it, and 
rolling it into a ring, when, if the metal does not honeycomb, he 
might at once cast the tyre in the form of those which he sends to 
this country? With jMr. Krupp’s immense establishment and un- 
bounded command of capital, he might, if he really could cast solid 
ingots of tough steel, dictate his own terms to the Governments of 
Europe for their supply of cannon. 

He would not want to have masses of his metal bored and tested 
at Woolwich, but he would send five-ton guns there finished ready 
for service, and would receive orders for them even faster than his 
large establishment could turn them out. Meanwhile Mr. Longsdon 
must look out something stronger than the Two Crown steel, for I 
can beat that by 16 tons per square inch, and not have put out all 
my strength even then. Rost. MusHeEt. 

Coleford, June 25th, 1860. 


FIRE-ARMS. 
S1r,—I have observed lately agraphs in some of the London 
apers relative to the arming of these volunteers who are now offer- 
ing themselves in such numbers all over the country. The point 
discussed was whether the long or short Enfield rifle was the best. 
One recommended the long as having a longer range and giving 
better results at the target. 

Not very long ago, I read in the newspapers several accounts of 
trials of Lancaster rifles versus Enfield, in which the Lancaster ap- 
peared to have a decided advantage. Now, unless I am greatly 
mistaken, the Lancaster rifle, with which the Royal Engineers are 
armed, is a shorter and lighter piece than the long Enfield used by 
the regiments of the line; and as the trials were between soldiers of 
the line and Royal i I presume it was “ Long Entield versus 
Short Lancaster.” 

Again, I remember reading during the time that the Indian 
mutiny was atits height an account of an > = between some 
of our men and the mutineers; and as the latter were very nume- 
rous, the former had a good deal of shooting to do. I read of the 
Enfield fouling to such a degree, that the men had great difficulty in 
getting their cartridges down. The Entield was contrasted with 
the Lancaster, with which the Royal Engineers were armed, and 
which, it was stated, had offered no impediment to rapid loading in 
the same circumstances. 

Since the trials, at Woolwich, of the Lancaster and Enfield, I have 
heard nothing more of the Lancaster. If the above accounts of the 
behaviour of the Lancaster and Entield rifles under a severe trial are 
correct—and | have never read anything to the contrary—it would 
- sd that the Lancaster is a much superior weapon to the Enfield 
rifle. 

Now, it appears to me, sir, that seeing, as it has often 
been remarked in your paper, we are superior to the French 
in the mechanical arts, and as we have the advantage of 
them in the sinews of war, we should take care to arm 
our men in the best manner, if we want to economise our 
flesh and bone. The point, then, which I wish to ascertain 
is why our volunteers are not recommended to arm themselves with 
Lancaster rifles but with Enfield. ‘There may be very good reasons 
for it, I daresay, but as one of the public I can only judge from 
what I read in public journals, and what I desire to know is—Why ? 

If you or any of your correspondents can inform me, I shall feel 
very much obliged. I never heard the reason why the Lancaster 
cannon did not answer at the siege of Sebastopol. I did hear some- 
thing about balls jamming and guns bursting, and that the flight 
of the ball was erratic. Perhaps this latter was the fault of the 
projectile, and the former perhaps arose from the bore not being 
sutliciently elliptical. In my present state of igaorance I do not see 
why Lancaster cannon, if made breech- loading, should not equal or 
even surpass any other, because it seems to me there would be less 
friction and less liability to foul with an oval than a grooved bore. 
This is also a subject on which I desire information. 

While on this subject, will you permit me to make a few remarks 
on the arming of volunteers? 

There are, now, I believe several descriptions of breech-loading 
rifles which answer very well in practice. Why should not our 
volunteers, many of them tlemen of fortune and able to afford 
it, arm themselves with such? There may be some show of reason 
for not furnishing the ar army with them, as they are liable to 
be sent to distant parts of the globe and their weapons exposed to 
very rough usage; this is not the case with volunteers. A good 
form of breech-loader, with Lancaster bore, would be a weapon very 
much to my taste. 

I think we do not show sufficient —aaee in the arming of our 
regular soldiers. A sprinkling of revolvers among the ——_ 
of the line would not render them less efficient I imagine. Suppose 
sergeants and corporals were to be supplied with them, and men with 
acertain number of good conduct stripes, would it not be a great 
encouragement to good behaviour? I am not a military man, and 
do not know the objections which are made to this sort ot thing, but 
I am rather curious to know what they are. I should opine that a 
forlorn hope would not be quite so forlorn if the men forming it were 
armed with a brace of revolvers a-pigce, instead of musket and 
bayonet. Artillerymen, too, would have a better chance in 
case of a sudden cha of cavalry, if they carried revolvers in 
addition to their usual weapons. ight not the authorities even 
attach acase of revolvers or breech-loaders to each regiment, to be 
used on special occasions, certain men being drilled to the use of 
them? Or might they not arm the light company of each regiment 
with breech-loaders as an experiment ? 

1 do not know whether these remarks are exactly suited toa 
journal like Tne Enerneer or not, but I make them in the hope of 
eliciting information on the subject from persons who know 
something about these matters. 

There is one fact I would just notice. The powder with which our 


army is supplied, though, I superior to that of Continental 








armies, is inferior stuff. Now, this is only a question of £ s. d. 
Why should we not use good powder, such as is sold in shops at 
2s. 6d. per Ib., which would give longer range, less fouling, be- 
sides giving less weight and bulk to carry? The other powder would 





do admirably for blank cartri E. W. Youna. 
Stellenbooch, Cape of Good Hope, 
April 28th, 1860. 
MOMENTUM. 


Sir,—Seeing from your foot-note at the end of Mr. Baldwin's letter 
in THe Enorveer, of last week, that you have decided upon closing 
the controversy on mo! I beg to hand you my final letter 
on that subjett. I take the present opportunity to thank you for 
the space you have accorded us for this discussion in your valuable 
publication, as also for the very careful and exact manner in which 
my letters have been given. 

believe the ventilation of this question will not have been without 
benefit to many of your readers, and that, quite in dently of 
the turn the discussion takes, as to the proper use of the terms vis 
viva and momentum. 

How general a thing it is, for ins‘ance, to estimate the force in- 
herent in a moving railway train, as exactly proportional to the 
velocity. Experiment proves, however, that the power required to 
stop a railway train is as the square of the velocity. Many people 
will tell me that the force I here speak of is the vis viva, and not 
the momentum of the train; but supposing this to be the case, why, 
then, is the term vis viva not more generally employed ? 

As I intend my present letter to be as brief as possible, I cannot 
answer the arguments of “ V. P.” and Mr. Baldwin in your numbers 
for the 8th and 22nd inst., in detail. 

In reply to “ V. P.’s” objection to my illustration of the penetra- 
tion of two equal balls, having velocities as 1 : 2, by which I showed 
the definition of momentum given by Mr. Law and others to be 
erroneous, I submit that he leaves the initial velocities of the balls 
out of the question, and thereby invalidates his argument. 

I thank Mr. Baldwin for the pains he has taken in endeavo 
to give me a correct knowl of momentum. Unfortunately for 
the success of his attempts, Mr. Baldwin's own definitions of mo- 
mentum do not stand the test of investigation. I submit that the 
following one, as given at page is unphilosophical : —“* Mo- 
mentum is that amount of force which is transf from one body 
to another in a very small portion of time, and becomes effective in 


producing velocity, and equals ee” 


I could say much in reply to his previous letters, but must content 
myself by brietly noticing two points. In his modification of my 
illustration of the fly-wheel, from which he seems very contident 
that I may, if I choose, acquire a correct knowledge of momentum, 
he makes the singular mistake of considering merely the amount of 
momentum communicated to the wheel du its increase of velocity 
from ‘85 to *95 in the one case, and from 1°75 to 1°35 in the other. 
He seems to ignore the momentum possessed by the wheel previously 
to attaining these g) 

Since last writing te you I have been referred by a scientific 
friend to some essays published in the ‘“ Philosophical Transactions 
of the Royai Society,” and bearing particularly on the subject of 
my letters. Upon reading them I was agreeably surprised to tind 
that the same views I had been advocating in your pages were 
entertained by Smeaton and Dr. Wollaston about eighty years ago, 
Had I been earlier aware of the existence of these essays | might 
probably have given some extracts from them; as it is, I shall contine 
myself to referring those interested in the subject to the “ Philo- 
sophical Transactions,” vol. Ixvi., p. 450, for 1776, and vol. lxxii., 
p- 337, for the year 1782, where they will find essays on ‘ Mechanic 
Force,” by Smeaton, and to the volume for 15806, where is an 
essay on “ Percussion,” by Dr. Wollaston. Both these eminent men 
were experimentalists, and had made the question of momentum the 
subject of particular study, and I would strongly advise Mr. Baldwin 
to consult their writings, feeling assured that his views would be 
greatly modified thereby. 

The second point I would notice in Mr. Baldwin's letter is the 
way in which he treats on the collision of elastic bodies. ‘To be as 
brief as possible, let us consider only one of the experimental illus- 
trations he furnishes us—that where the 3 lb. ball and the 1 Ib, 
ball, supposed perfectly elastic, meet each other, after both swingin 
from the height of 24 in., vertically measured :—* The 1 Ib. ball wil 
rebound after impact with a velocity equal to double that with 
which it advanced, and the 3 Ib. bal will remain at rest, having 

iven all its motion to the 1 lb. ball.” Now, according to Mr. 

aldwin, the total momentum of these balls before impact will be 
(3 lb. X 11°31) + (1 X 11°31) = 45°24, and since, by his own ad- 

ission, the tum before and after impact must be equal, 
and since the larger ball remains at rest, we have the momentum of 
the 1 Ib. ball = 45°24 after impact. But the velocity of the 1 Ib. 
ball will, as Mr. B. says, be double what it was before impact ; 
therefore, dividing its momentum by its velocity, we have 9 aa 
2 Ib. as the weight of the ball, which is in reality only 1 Jb. This 
proves Mr. B.’s equations to be erroneous. Let the velocity of each 
of the balls be 4. ‘Then (1 1b. X 42) + (3 Ib. X 42) = 64 = total 
momentum of the ball, both before and after impact, and since the 
motion of the 3 Ib. ball is destroyed, the entire momentum of 64 is 
now possessed by the 1 lb, ball, and its velocity will, therefore, be 


vA pak = 8, the speed before impact being 4, and this agrees with 


the result given by the experiment. 

My arguments, showing the momentum of a body moving ina 
curve line to be as the square of the velocity, have been left un- 
answered. 

In conclusion, if any definition of the word momentum, as ex- 
pressing any of the force inherent in a moving body, and 
agreeing with the value mass X velocity, can be given, 1 am willing 
to adopt it. This, 1 submit, has not hitherto been the case. 

Oldham, June 26th, 1860. R. W. 

[We can insert no further letters on this subject.—Epb. } 











SUBMARINE CABLES, 


Sir,—During my inspection of the submarine cable for Tasmania, 
on behalf of the rapa for the Crown Colonies, which com- 
menced in June, 1858, and ended in December of the same year, I 
paid constant attention to all the casualties which occurred in the 
course of construction, the most serious of which was the breaki 
of the wires after they were laid, principally from bad welding an 
flaws in the metal. 

The only mode of repairs at that time was simply tying down 
the broken ends in their places. On inquiry of the engineer who 
met me on the part of the contractors, I learnt that similar break- 
ages happened with all submarine cables, whether the wires were 
large or small. 

eing satisfied that cables must thus be considerably weakened, I 
endeavoured to find out a more mechanical and securer mode of 
repairing broken wires. I hit upon a plan, and communicated it to 
the engineer, who, curious to relate, showed me that he had 
simultaneously fallen on the same idea. The result was, that we 
embodied other improvements of ours, and took out a patent. One 
of the improvements is effectually to preserve the wire from corro- 
sion, the principal drawback to the duration of all submarine cables. 
Another is, when the broken ends of the wire are large enough to 
cut a right and left hand thread on them, and to screw them into a 
ferule also provided with an internal thread right and left; and 
where the wires are too small to bear a thread, the ends are simply 
inserted in a small ferule, say 4 in. in length, and the centre 
flattened with a blow from a round-nosed hammer. 

Deeming the above may prove interesting to your readers, I shall 
feel obliged by the insertion of this letter in your valuable journal. 


8, Bridge-street, June 20th, 1860. Freprerick Brarrawarre. 


STEAM TUGS, 


Sir,—I was much struck by the Memorial of the Steam Tug Pro- 
prietors of the Port of London, a copy of which appeared in last 
— Enornger, and | think a valuable lesson may be drawn 
rom it. 

The owners admit that ordinary sea-going steamships can and do 
consume their smoke ; nay, further, they allow that when not 
engaged in towing, that is to say, when the engines are not over- 
worked, they also can consume the smoke even from north-country 

ina factory manner; but they say that no remedy exists for 
them when compelled to exert the utmost power from their engines. 

Now what does all this prove? Simply that the boilers in use on 
board these tugs are quite underpowered for the work they have to 
perform; and, in consequence, that such hard firing is necessary 
that it is impossible to consume the smoke. 

1 would, , mer sy suggest a simple remedy, namely, that instead 
of ing a law, to compel the use of smoke-burning furnaces, all 
the boats should be under such a supervision as to compel 
the use of such ample boiler-p:wer that no hard firing would be 
necessary. Tubular rs can be easily constructed to carry 30 Ib. 
ateam, and all tugs should be compelled to have a very much larger 
boiler-power in proportion to the size of the engines than is usual or 
necessary in ordinary sea-going steamships; it would then be im- 

ible fur the engines to overwork the boilers, as if the pressure is 
imited by a locked safety-valve no over-tiring will increase the work 
done by the engines, aa they will be incapable of consuming more 
steam than that necessary to maintain the speed due to the regu- 
lated pressure, and the only result of hard tiring will be a great 


waste of steam from the safety-valve, and will goon find 
that that will not add to their yearly profits, 
I think that this will be found the only effectual for the 


dense clouds of smoke rey Bey pollute the air of the ; and 
no greater difficulty will be in carrying out such a regulation 
that & competing Ge wat G7 ouete-tom under 
present law. 

I think Mr. Wye Williams might give us some valuable informa- 
eb - Oe : of yy the —_ in wears furnaces, 
w wo! am sure, be very acceptable to many r readers, 

June 27th, 1860, - ¥. P. 


the 


SCOTTISH MATTERS. 


Aw address of the acting committee for carrying out the Wallace 
monument, adopted at a meeting held recently in Glasgow, has been 
published. Its principal reference is to the state of the funds, and 
while it appears that a sum of £4,168 has already been collected, it 
seems that £7,000 will be required to carry out, in all its perfection, 
the beautiful design of Mr. J. T. Rochead. 

The Liverpool, New York, and Philadelphia Steamship Company 
have contracted with Messrs, Tod and Ma , of the Kelvin 
shipbuilding-yard on the Clyde, to build for thea a new steamer of 
2,80) tons burthen. ‘Thia steamer, which is to be constructed to 
surpass all their previous vessels Loth in size and speed, is to be 
named the City of New York. tt will be remembered that Messrs. 
Tod and Macgregor built the splendid steamers, City of Baltimore, 
City of Washington, and other celebrated p ger steamship 

ne day last week a fine new screw steamer named the Prince 
Alfred, belonging to the London and Edinburgh Shipping Company, 
arrived in Lon for the firgt time, with 4 cargo from London. 
The vessel having been built im the Clyde, sailed thence direct to 
London, and‘ both on the passage to and from London, proved her- 
self to be a fast-going ship. She has been put under the command 
of Captain Craig. 

Last week's shipments of pig-iron from Scottish ports were on a 


tolerably liberal scale :— 
Coastwise, Total. Same wee 











last year, 
Ports. Tons. Tons. Tons. Tons. 
Glasgow .. o LO «x 1,067 +. 8,804 .. 4,873 
Port-D.undas ee — o 140 ee 140, 205 
mock .. ee — « 50 os oO. 50 
laggow .. ee None. ee ee — 
Bowling .. oe — + 450 oo i o.  e 
Ardrossan. . a 2,256 oo C8 . 
Troon —_ 100 os 100 .. 1,145 
Ayr... _ Gut oo O88 . Ww 
Irvine ee _ No return. .. oe - 
Grangemouth 90 490 oe 580 505 
— , a ‘ oe 525. 1385 710 =~, 901 
urntisland (since 
last return) No return, 

Alloa (south) 150 .. 196 oe MG Cts -- 
Alloa(north) oe 60 .. 134 ee OS. «<6 359 
Bo'ness e ee 180 .. 456 . bee. 816 
Morrisonshaven .. No retura, .. ee = 
Total +. 8,162 7,028 10,180 0,796 


Ten locomotives, the property of the Glasgow and South-Western 
Railway Company, were sold by auction last week, and readily 
found buyers at prices averaging about £200 each. Many millions 
of miles had these engines traversed, dragging along untold numbers 
of our moving popu ation, and mines of wealth in tue shape of 
merchandise. The original engine, the one first acquired by this 
flourishing “model line,” the Mercury, was, after twenty-one years’ 
service, knocked out of the service, and down for the sum of £170. 
There was a numerous attendance of parties from a distauce, but 
nearly all of the engines were acquired by Messrs, Shaw, Thomson, 
and Co., of Glasgow. 

The Glasgow Town Council—which is now out of debt for the 
first time in its history—has been debating a motion submitted by 
Mr. M‘Cubbin with reference to stained ylass windows for the 
cathedral. The motion proposed that the furnishing such windows 
should be opened for competition to artists of all nations, and not 
be fined, as a ittee intend, to Munich alone Bailie Fowler 
moved, as an amendment, that the council should not interfere in 
the matter, and, on a division, the amendment was carried by a 
majority of 6, the numbers being, for Mr. M‘Cubbin’s motion, 18 ; 
for Bailie Fowler's amendment, 19. 








Mitirary Exreriments.—It appears that since 1852, not less 
than £72,768 has been advanced to inventors of weapons of war for 
the purpose of enabling them tomake experiments. Mr. Whitworth 
figures in this return for £16,995; Sir W. Armstrong for £7,219; 
and Mr. Lancaster for £10,000, 


Tue Great Eastern.—The Marco Polo, which arrived at 
Queenstown on the 26th, reported that she had the Great 
Eastern on the 20th in 47°50 N. lat., and 22°50 W. long., but did not 
state at what time of the day it was sighted. A telegram has been 
received by the directors of the Great Ship Guat stating that 
the vessel was at noon on the 20th. It would appear from 
this that, up to that time, the Great Eastern had made # very good 
run, and that, if the same spped was maintained, she would have 
arrived at New York yesterday. New York is 76 deg. west tong. ; 
the Needles, at the Isle of Wight, is about 1°30 deg. west of London; 
so that the distance to be run over would be about 744 deg. By noon 
on the 20th, therefore, about 21} deg. had been ran, including the 
southing and the wide deviation of thirty miles known to have been 
given to the Scilly Islands. The Great Eastern left the Needles 
about noon on Sunday, and ran an aver of rather over seven 
degrees per day, which would bring her to New York in a few hours 
over ten days. But as she bad made all her southings, and was on 
her direct westerly course when spoken, and as each day's consump- 
tion of fuel will lighten her 4 in., it is fair to assume an ine 
rate of speed on the latter ag of the journey. the length of a 
degree in the longitude in which the ship was , and the course 
which she s' from the Isle of Wight, would give for the length 
of the degree an average of about 47 miles, which would make the 
— distance run by noon on the 20th about 1,050 knots. —Morning 
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HADFIELD’S MACHINERY FOR CUTTING STAVES FOR CASKS AND BARRELS. 


Y 


lea \NilMk 


PATENT DATED 8TH NOVEMBER, 1859. 


—i iNT 
HHH) 


(NN 


Willd 


nn a ZS 


MMMM TIM 


7] 
ell 
— 


4 SOS 











hme eee oe 








eee ee 


: = 


VAAAAAA AAA EE 





viet | 


—— Tre 








oe 


kl 


f 
\ 








=e 


| 





Tuts invention, which has been patented by Mr. George Hadfield, of 
Carlisle, relates to a novel arrang t of hinery, whereby 
the staves for casks or barrels may be cut with accuracy and 
despatch to suit any given diameter and taper or convexity of barrel. 
In the accompanying engravings Fig. 1 represents the improved 
machine inside elevation; and Fig. 2 is a plan view of the same. In 
operating with this machine, the wood which it is intended to con- 
vert into staves is first prepared in any approved manner, say, in 
the form of straight pieces with parallel edges, and of the thickness 
required for the stave, and placed in the machine on an elastic steel 
bed provided to receive it. This elastic bed is mounted in a swinging 
frame, and blocked to the curve which the staves to be cut are in- 
tended to take when put together to form a cask, and upon the bed 
the strips or pieces of wood to be converted into staves (which may 
be termed the stave blanks) are pressed down in succession, and held 
firmly while their opposite sides are presented alternately to a rotatory 
saw, to be bevelled and tapered. A, A, is the bed of the machine, 
formed somewhat like a lathe bed, and fitted with a saddle-piece B, 
which travels over the planed face uf the bed A. On this saddle- 
age is mounted (in suitable bearings) a shaft B'!, which carries at 
ts front end a circular saw C, and near its hinder end a belt 
pulley C', for driving the same. On the opposite sides of 
this shaft B! are placed belt pulleys D, D, which are carried 
by stud axles secured in bracket standards on the saddle-piece. 
Between these pulleys C! and D, D, passes the driving-belt E, 
which receives motion from the driving-pulley at one ex- 
tremity of the machine, and is held at tension by the adjustable 
pulley F! at the other end of the machine. ‘Ihe driving-pulley F is 
keyed to a shaft F? mounted in bracket bearings omar per from 
the end of the bed A, On this shaft F¥ is keyed a bevel wheel F°, 











are placed near to or further from the middle of the bed, will vary 
its curve, and consequently that of the stave blanks, which are to 
be pressed down, and held firmly against the bed during the cutting 
operation. Mounted in guides in the swinging frame K is a 
pressing block M, which is free to slide in its guides, being actuated 
by a cam N, keyed to an axle fon the frame, and fitted with a hand 
lever g. A slot is made in the cam to receive a pin from the 
es block, for the purpose of coupling the two together. By 

ringing the large radius of the cam to bear upon the upper end of 
the block M, by means of the hand lever, the block will be forced 
down on to the wood or stave blank on the steel bed, and hold the 


two firmly against the lower bar of the swinging frame K, and on | 


reversing the motion the finished blank may be readily removed 
from the bed, and replaced by astave blank. We have said that the 
frame K is free to vibrate on its pivot axles a, a*; the object of this 
movement is to present the opposite edges of the stave blank alter- 
nately to the action of the rotatory saw, which in its forward traverse 
will cut the edges to the desired bevel, the frame K being canted for 
one cut to the right, and for the other cut to a corresponding angle 
to the left of a vertical line running through the axis of suspension 
of the frame. To limit the range of vibration to any desired angle, 
adjustable stops A, h, are provided. These stops are secured by 
means of clamping nuts in a rebated horizontal groove formed at one 
end of the sliding frame I, and by projecting in front and rear of the 
swinging ‘frame, they form bearing points for the frame to rest 
against. For the purpose of holding the swinging frame in contact 
with one or othcr of the stops, the following arrangement is pro- 
vided :—Keyed on the outer end of the pivot axle a* is a spur pinion 
i, into which gears a pinion & mounted on the stud axle carried by a 
bracket on the frame t. and from the boss of this pinion & prejects a 


which gears into a similar bevel wheel on the axle of the fast-and- | lever k!, which is weighted at its extremity. As, therefore, the 
loose pulleys G, G, which axle is carried by bracket arms projecting | frame K is swung from one side to the other, the weighted lever will 


from the side of the bed A. A strap from any prime mover, passing 
over the fixed pulley G, will therefore give rotatory motion tc the 
pulley F, which, communicating the same to the belt E, will set the 
saw in rotation, and continue it in motion irrespective of the shif.ing 
position of the saddle-piece. Mid-way between the extremities of 
the bed A, and standing up at the back thereof, is a bracket- 
standard H, which is intended to support the swinging frame which 
carries the work. ‘The projecting face of this standard is fitted to 
receive a vertical sliding frame }, which is provided at its extremities 
with bearings for pivot-axles a, a*, for pee sage the swinging 
frame K. To the inner ends of these axles guide-pieces a! are 
affixed, to receive the paraliel sides of the swinging frame, and 
form a support thereto, while at the same time they allow for its 
vertical adjustment. Bolted to each of these guide pieces a! is a 
tapped bearing box for receiving vertical adjusting screws }, b, 
which are titted in the hollow sides of the swinging frame. These | 
screws carry bevel pinions, into which gear other bevel pinions, 
keyed to a shaft c, extending from end to end of the frame, and | 
supported in bracket bearings cast on the swinging frame. By 
means of a crank handle attached to this shaft, motion may be 
communicated to the two screws simultaneously, for the purpose of 
raising and lowering the swinging frame, to adjust it relatively to 
the axis of vibration. For raising and lowering the swinging frame 
without affecting this adjustment the screw d is provided, which 
having its bearings in the standard, and working into a female screw 
at the back of the sliding frame I, will, when turned by the hand 
wheel di, raise or lower the frame I, and with it the swingin 
frame K. The lower bar of this frame K serves to carry a stee 


plate L, which forms the elastic bed for the stave blank. Beneath 
this bed, adjustable blocks ¢, e, are placed, which, according as they 


| repeated, and thus a stave bevelled and tapered at 


follow that movement, and cause the frame to bear against one or 
| other of the stopsh. The traverse of the saw up to and through the 
work is effected by a horizontal screw shaft O, which extends from 
end to end of the machine, and works in a nut on the under face of 
the saddle-piece B. On this screw shaft O are mounted three pulleys 
1, which are actuated by cross and open belts for giving reverse mo- 
tions to the screw shaft. The belts are guided on to and off the 
driving pulleys 7 by means of the belt-guide P, which is operated by 
a hand lever m in the ordinary manner. The reversing of the motion 
may, however, be made self-acting by causing arms n, n, standing 
up from the saddle-piece B to embrace a rod 0, 0, which is capable of 
sliding in supporting guides, and is jointed to the hand lever m, and 
titted with stops p, p. When, therefore, the saw arrives at the end 
of its course in either direction, one of the arms n will strike against 
a stop onthe rod o, and thereby vibrate the lever m, and shift the 
position of the belt-guide. It will now be understood that when a 
blank has been secured to the elastic bed, and the machine set in 
action, the saw will move forward in the direction of the arrow, 
Fig. 1, and cut one edge of the stave; the motion of the screw shaft 
O will thus be reversed, and the saw quickly returned to its former 
position. The swinging frame is then rocked to present the opposite 
edge of the stave blank to the saw, and the rotation of the screw O 
being at the same time again reversed, the cutting operation will be 
th edges will be 


obtained. 





Lorn Wittovcary’s yacht lugger is exciting much interest at 
Greeuwich, where she arrived yesterday. She is, we are told, 137 ft. 
long, 19 ft. broad, and without cabin accommodation. 
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Tue Royal Commission on Dockyards has commenced its meet- 

ings, and have entered upon the examination of witnesses. In 

| answer to inquiries we may remind readers that Mr. Ricardo, M.P., 
| is the chairman. 


Brenaviour OF AN INDIAN RIVER-VESSEL AT SEA.—The steamer 
Ganges, a shallow vessel belonging to the Oriental Inland Steam 
| Company, and intended for the navigation of the rivers of the East, 
| recently left the Mersey to proceed to India under sail. This vessel, 
| which attracted considerable attention from her unusual appearance, 
has shown herself to be a safe and excellent sea-boat. The following 
account, given ~ 4 the captain, of the behaviour of the vessel in a 
heavy gale, which she encountered immediately after leaving port, 
will be read with interest, as it shows the power of shallow vessels, 
when properly constructed, to contend with a heavy sea without in- 
~ :—“T am very much pleased, indeed, to tell you that our noble 
ittle craft is a first-rate sea-boat. I was rather glad we had the gale; 
it gave us all confidence in her. When it began the sea hit Tard 
abaft the sponson, so I set all fore and aft sail, and to the surprise of 
all of us she never took a drop of water there, and the weather 
sponson dried up. The Teazer made far worse weather of it than 
ourselves. I am glad we came in here, as the White Star put in this 
morning, having had very bad weather indeed down Channel. I 
shall send an t to the directors, and tell them what I think of 
her. She is the most buoyant vessel I was ever in, and has the least 
motion.” — Liverpool Albion. 





Wit Steam Cuttivation Pay ?—To make steam cultivation a 
sufficiently payable adventure for a farmer to expend the necessary 
capital, in my opinion he must be the occupier of a strong-landed 
farm, and its introduction should be equivalent to the work of eight 
horses. The farmer occupying 200 acres of land requires four pairs 
of horses to carry on the farm under the ordinary mode of culture ; 
and the saving effected by the introduction of steam-power is, or 
—— to be, equivalent tothe same number. The carting of manure, 
drilling of corn, harvesting of crops, and marketing of produce, will 
still have to be performed by horse-power, so that upon a holding of 
the area I have named six horses must be retained to carry on these 
operations at their respective seasons. The idea suggested by some 
parties to meet this difficulty, is to purchase extra horses at certain 
seasons, and resell them when not required ; this is too theoretical to 
need further comment. I have arrived at the conclusion that 350 
acres should be the area, but certainly not less than 300 acres, as the 
limit for the profitable introduction of steam cultivation, excepting 
on the principle of hire; and upon this principle, allowing a fair re- 
muneration to the letter-out, I am equally satisfied that the occupiers 
of strong land under the area named will find steam cultivation ad- 
vantageous ; and when we consider that 109,000 farmers’ holdings 
are not half the area I have named, and further that the smallest 
holdings are generally of the most tenacious description of soil, it is 
evident to my mind, that unless a system of letting out be adopted 
on a similar principle as is now practised for threshing, but still 
better if with a regular working staff, steam cultivation will for 
a lengthened period be the exception to the rule. I must not omit 
to refer to one great advantage the farmer derives from the aid of 
steam-power; I allude to the opportunity it gives him of embracing 
any sudden movement of an upward tendency in preparing his 
| produce for market, or, in any peculiar season, the soil for the recep- 
| tion of ‘he seed, in case he can command a sufficient working staff 
| independently of what is necessary for the regularly working of the 
farm.—Lecture ly Mr. J, Wells, at the Central Farmers’ Club. 
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TO CORRESPONDENTS. 
must request such correspon dents desire to be referred to 
tl machinery, appara, dy fo tnd tar namay and addres, fo 
which, after publishing their enquiries, we will forward such letters as we may 


receive in answer. 
advertisements, which, we are sure our 


querist, are in most cases . 
be excluded as much as possible from this 


readers will agree with us, 
column. 

C. B.—We believe the examinations are annual. Mr. Parkinson's work on 
the Civil Service will probably supply full information on the subject. 

ba a ——- of the Royal Cornwall Polytechnic Society is Mr. 


F. Worton.—Mr. C. Sanderson's lecture at the oney 4 of Arts, delivered a 
ee ere meen n that has been published 
on i 

A Supscriper.— You should apply to publishers for information on the subject 
— Messrs. Spon and Co , or Messrs. wood and Co., for example. 

Joun C. BowLer (Manchester).— We are, as you conjecture, ‘‘ infected with the 
stupid doctrine” that you cannot discover such a ual motive power as 
you suppose. There is no society in existence, we believe, that undertakes to 
prove to obstinate inventors that are wrong. 

T. Epmonpson.— We do not know enough of the construction of the building 
and of the machine to enable us to advise remedial measures. An action can 

questionably be sustained if the is proved to be intole-able, and 
u n that point a jury would have to decide. We recom you to call in 
the local survevor to the Board of Health, and ask him to suggest a remedy, 
vf ible. The Jact of your having done this would be sure to save you 
SJrom the infliction of heavy damag 

B. W.—Your question is stated too generally. You should say what the non- 
conductor is for. 

R. F. B.—Hughes’ (American) printing telegraph prints the messages in ordi- 

letters. It is used on several American lines. 
Southampton 
, @ 








nary . 

R. M. (South Shields).— Write to the Government Patent Ofice, 
buildings, Chancery-lane, London, enclosing a dozen postage stamps 
will send yr the specification. We cannot make searches on such subjects. 

A Susscriper (Wolverhampton) —Messrs. Goodyear and Co., Leicester-square, 
London, are the makers of vulcanite. 





AN UNINSULATED TELEGRAPH CABLE. 
(To the Baitor of The Bngineer.) 

$1r,—Some months since you did me the favour to insert some letters of 
mine on the subject of submarine telegraphy, in which the difficulty of in- 
sulation was discussed. Since that time I have making experiments 
on a system of telegraphy without insulation, and I have now to record a 
fact that must present an entirely new feature on this important science— 
viz., that on Saturday last, the 23rd inst., I laid and satisfactorily worked 
an experimental cable between Ryde, in the Isle of Wight, and Alverstoke 
on the mainland, which cable is constructed without insulation, and has 
neither gutta-percha nor india-rubber in its composition. 

16, Argyll-street. 


W. P. Piaeorr. 
DOUGH-KNEADING MACHINES. 
(To the Editor of The Engineer.) 
Sm,—In answer to your correspondent ‘“‘W. O.,” of Liverpool, will you 
allow me, through the medium of your columns, to state that I am a 
patentee of a dough-making machine, which has been adopted by the 
Government? And I can also refer to fifty establishments using my 
machines for -—s dough daily. E. STEVENS. 
Cambridge-road, N.E. 





SUPERHEATING STEAM. 
(To the Editor of The Engineer.) 
Sin,—In your last number there appears a letter and a sketch of a boiler, 
from Mr. Alexander McLuckie, on the subject of superheating steam for 
vessels of war, claiming the same as his original invention. I have to request 
you may be pleased to rt this letter in your next number, stating such is 
not the case, as all Mr. McLuckie had to do in the matter was only to assist 
in getting up the drawings of my ent (which, I ive, he has 
very slightly modified) by orders of the Inspector of Machinery afloat, at 
this port, he at that time being employed in his office, which drawings were 
laid before the chief engineer of the Admiralty on the 2]st of March last. 
But I beg to assure you that he has not the slightest claim to originality in 
the matter. And I have to acquaint you that it was my intention to have 
sent the ori drawing to you for publication when the same had 
approved of by the Admiralty. Joun Down1k, Chief Engineer, R.N. 
02, King-street, Southsea, Portsmouth, 
June 18th, 1860. 
Advertisements cannot be guaranteed insertion 





unless delivered before eight o'clock 

on Thursday evening in each week. oo a i Se under is 
half-a-crown ; each line afterwards, sixp i: ages nine words ; 
blocks are charged the same rate for the they fll. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Tue Enqinger can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, f preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 158. Od. 
Yearly (including two double numbers), £1 11s. 6d. 


credit be taken, an extra cha: two shillings and si. 
if. » rge of illings sixpence per annum 
See ee @ Gocteanent ent aie ing department of this paper are 
to be addressed to the publisher, Mr. BERNARD LUXTON ; pep Ang} aap 
i be addressed to the Editor of Turn Enauxeur, 163, Strand, 





communications to 
W.C., London, 
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STEAM. 


Numerous and able as have been the men who have 
built up the literature of our profession, the expansion of 
the engineering arts has been so rapid and so enormous 
during the present century, that our practice has altogether 
outstripped our theories. Even now, when the air of ev 
land beneath the sun has been darkened with the smoke of 
our steam boilers, we are still asking what smoke is; and, 
although the blast of the steam engine is ringing through 
the deserts of Asia and Africa, we are still disputing about 
the nature and the action of steam itself. fn the huge 
volume of the “ Encyclopedia Britannica,” which has just 
issued from the press of Messrs. Black, Mr. William Fair- 
bairn notices the conflicting opinions upon “ smoke” which 
Dr. Lardner and Mr. C. Wye Williams have given, leaving 
us half in doubt as to which of the two we are to believe 
in; while Mr. D. K. Clark commences an article on 
“steam” with a definition which will certainly not be 
accepted by very many of our readers. There is ample 
room, therefore, for remark upon either of these subjects ; 
but as Mr. Williams’ views respecting the nature of smoke, 
at least, have not been seriously interfered with, we shall 
do well to turn our thoughts to the steam question only for 
the present. 

It is, we think, impossible for any very thoughtful 
engineer to accept the common theories about steam as 
either satisfactory or final. The writers apon this subject 
have followed each other far too implicitly, and have 
appealed to experiment for guidance far too rarely, to merit 
much of our confidence. g general carelessness pervades 
nearly all that they have written, and hence they are inac- 
curate, incoherent, and not unfrequently unreasonable. 
This defectiveness began with the more theoretical class of 
writers, but our practical men have not altogether avoided 
it. Mr. Clark, for example—who certainly has a very 
great right to discourse upon steam and steam engines—in 
the article already referred to, says: “Steam is the name 
Biven, in our language, to the visible, mvist vapour which 


arises from all bodies which contain juices easily expelled 
from them by heats not sufficient for their combustion,” 
and then goes on, a few sentences later, to explain that 
“the vapour is perfectly invisible at its first emission.” 
The term “vapour” is carefully substituted for “steam” 
whenever the invisible fluid is spoken of, so that the reader 
is studiously taught to believe that what cannot be seen 
cannot be steam. If this were so, then what we call steam 
engines would not be such, but vapour engines. Of course, 
Mr. Clark does not mean to insist upon this, or to deny 
that it is steam which we use in our cylinders ; indeed, he 
expressly says, in another part of the article, that “ the 
matter of water converted by heat into an elastic vapour ” 
is steam ; but however accurate his knowledge may be, his 
language is a defective. 

We will not dwell, however, upon defects of language ; 
there are, in our judgment, more serious blemishes than 
these in our steam theories. In noticing a few of them we 
cannot do better, perhaps, than limit our attention to Mr. 
Clark’s article; not because we think it especially erro- 
neous, but, on the contrary, because it is both the latest and 
the best of the treatises on steam which have recently 
ap . In describing the generation of steam, Mr. 
Clark says: “ When heat is first applied (to water) a rapid 
circulation of the fluid ensues. The water on the bottom, 
being first heated and expanded, ee soe lighter than the 
rest, rises to the top, and is replaced by the current of 
colder water descending, to receive in its turn a further ac- 
cession of heat. By and by small globules of steam, formed 
on the bottom and surrounded y a film of water, are 
observed adhering to the glass [a g ass vessel placed over a 
lamp being, it is presumed, employed]; as the heat in- 
creases they enlarge ; in a short time several of them unite, 
form a bubble larger than the others, and detaching them- 
selves from the glass, rise upwards in the fluid. But they 
never reach the surface; they encounter currents of water 
still comparatively cold, and descending to receive from the 
bottom their supply of heat, and encountering them, the 
bubbles are robbed of their heat, shrivel up into their 
original bulk, and are lost among the other particles of 
water. Ina short time the mass of water becomes more 
uniformly heated ; the bubbles, becoming larger and more 
frequent, are condensed with a loud crackling noise ; and at 
last, when the heat of the whole mass reaches 212 deg., the 
bubbles from the bottom rise without condensation through 
the water, swell, and unite with others as they rise, and 
burst out upon the air in a copious volume of steam, of the 
same heat as the water from which they are formed, and 
pushing aside the air, make room for themselves.” Now, 
we do not wish to attribute the authorship of these remarks 
to Mr. Clark, although, as he has put his initials to the 
article from which they are taken, he has accepted the 
responsibility of publishing them. But they may, for aught 
we know, have appeared in a previous edition of the work 
before us, and they certainly have appeared in Mr. Scott 
Russell’s work on “The Steam Engine.” This, however, 
does not affect our present object, which is simply to accept 
them as a fair statement of the common theory of steam 
generation, and to inquire how far they are well founded. 
They profess, it will be observed, to describe the process 
which goes on whenever steam is generated from water 
heated below. But are they not full of assumptions? It 
is assumed, surely, not proved, that water is capable of 
receiving heat without changing its state otherwise than 
by expanding; it is assumed, not proved, that water can 
and does expand without otherwise changing its state; it 
is assumed that the globules first seen are steam, when they 
may be air bubbles only; it is assumed that globules of 
steam will adhere to glass; it is assumed that their adhe- 
sion to glass is sufficiently powerful to counteract their 
tendency to ascend, notwithstanding their extreme light- 
ness ; it is assumed that the crackling noise refe to 
occurs in the body of the water; it is assumed that the 
steam which “ bursts out” from the water is of the same 
temperature only as the water which it so resolutely aban- 
dons: so many assumptions are made, in fact, t the 
doctrine taught partakes far more of the character of an 
involved hypothesis than of a scientific statement of fact. 
It is impossible to deal with each of these assumptions 
within the compass of an article like this; we will, there- 
fore, limit ourselves to a word or two upon that which 
relates to the “ ae of steam,” so-called. Now Mr. C. 
W. Williams, who has made numerous careful experiments 
on this subject, assures us that these are, as we have already 

ted they may be, mere globules of air, invisible at 
first on account of their minuteness and dispersion, but 
afterwards rendered visible by accumulation. They often 
become yo he states, to the size of one-tenth of an 
inch, and adhere to the glass with such tenacity (if the 
heating process be carried on gently) that they may even be 
touched with a fine wire, and swayed from side to side 
before they are dislodged. They not unfrequently remain 
adhering to the bottom until ebullition has begun to agitate 
the mass. When they are detached they rise, not with a 
zigzag motion, as described by many, but in a spiral 
fashion. That these globules have no relation to vapour is 
proved, Mr. Williams asserts, by the fact that if, by being 
previously boiled, the water has been deprived of its air (of 
which it ordinarily contains about two per cent.), no such 
globules whatever appear. We must admit that this seems 
the more probable view of the matter. We can easily 
understand that air should behave itself as described under 
the circumstances, but it is difficult to believe that globules 
of steam are produced in abundance, and got rid of again in 
the manner alleged. 

Another doctrine which is very commonly laid down, 
and which has been accepted by Mr. Clark, as well as by 
hosts of other writers, is that water always boils at a given 
temperature under atmospheric pressure. “The perma- 
nence of the boiling point is,” he says, “ one of the most 
remarkable of the phenomena of ebullition. . . . This 
point is so well defined as to furnish our standard for the 
comparison of temperature, and is the same on all thermo- 
meters, being called the boiling point, although it is diffe- 
rently nambered on each, being called 212 deg. on our 
common thermometer, or Fahrenheit’s, 80 deg. on jur’s, 
and 100 deg. on the centigrade thermometer.” Now there 





is good reason for doubting whether this so-called “ boiling 
point” is a point at all, or anything like a point. It seems 
to wb gees certain that the period at which continually- 
heated water to “ boil” (which itself is not a very 
well-defined term) is dependent upon other conditions than 
the temperature of the water, and not apon that only. 
Professor Brande tells us that M, F, Marcet found that, 
lass flasks, the ney ed water varied with the quality of 
the glass, a tween 100 deg. and 102 deg. of the 
centigrade scale, If the glass vessel is perfectly cleaned 
by means of solution of potassa, or by sulphuric acid, and 

1 chemical and mechanical matter is removed, water ma 
be raised in it to 105 deg. C.—that is, to 220 deg. F.! Sir 
Robert Kane also told us, long since, that water boils in a 
glass or porcelain vessel under atmospheric pressare, not at 
212 deg., but at 214 deg. He also sta that, in gra- 
duating thermometers, it is n to use metallic 
vessels, as these favour ebullition. Faraday also states that 
“the evolution of vapour is, in many cases, very much 
facilitated by the addition of substances having apparently 
no chemical action.” Mr. Williams assures us that his 
experiments have placed the facts here quoted beyond 
doubt. They show that the violent ebullition which is 
called boiling may be produced in water below 212 deg. b 
the introduction of solid bodies into the heated fluid, an 
that pure distilled water may be heated considerably above 
that temperature without producing any signs of boiling 
whatever, 

But we cannot pursue this discussion further at present, 
although what we have said by way of objection to the 
existing theories is but a faint and meagre illustration of 
their imperfect character. It is pleasing, however, to be 
able to state that Mr. C. Wye Williams, to whom frequent 
allusion has been made, has the whole subject not onl 
under investigation, but amply discussed ina volume whic 
he is preparing for publication. We have, at least, said 
enough to make it plain that even our best writers on 
steam have not mastered their subject with even approxi- 
mate accuracy or completeness; and we doubt not that 

ractical a will joyfully accept whatever fresh 
ight Mr. Williams, or any other observant and thoughtful 
author, may have to shed upon it. 


THE SMOKE NUISANCE ON THE RIVER THAMES. 


THE influential owners of one hundred steam-tugs, plying 
on the river Thames below London Bridge, in which the 
capital invested exceeds a quarter of a million sterling, 
have recently presented, through a deputation of their 
number, a memorial to Sir G. C. louks the Home Secretary 
of State, respecting their grievances, and the penalties to 
which they are subjected as smoke-makers, for the con- 
tinuance of the smoke nuisance from their tugs on the 
river. This document, which we pablished in our 
last number, purports to show that the steam-tug owners 
are inequitably dealt with, inasmuch as, whilst the large 
eoa-going boats—as, for example, those of the General 
Steam Navigation Company—are legally allowed to make 
any quantity of smoke, even when lying at London Bridge, 
sen though, further, the Government t pass without 
molestation, the proprietors of private tug-boats have been 
subjected to many prosecutions under the Smoke Acts, and 
a J penalties have been inflicted, ae the furnaces 
in the tugs have been constructed precisely in the same 
manner as those in the Citizen and other passenger steam- 
boats, which have been approved by Mr. Sandison, the 
Government engineer ; and, lastly, that if private tugs be 
not exempted from prosecution and punishment, it will 
become impossible to carry on this branch of maritime 
service, 

We wish to offer a few comments on the subject and 
substance of the petition, not certainly with the desire to 
add to the difficulties of the tug-owners, real or supposed, 
but rather because we belieye that a considerable degree of 
misapprehension exists as to the merits of the case, as 
between the Government and the tug-owners, and that, 
though the troubles of the latter are mostly of their own 
making, their case is not of the desperate c ter which 
they appear to represent. And, in first place, it should 
be recollected that, from the time of passing the Smoke Act 
applicable to the river Thames, in 1853, till the year 
1858, there was not one fine imposed on any steam-tug 
company. Up till the present time, seven years from the 
passing of the Act, very few summonses have been issued, 
certainly not more than half a dozen; and on these only a 
small proportion of fines were levied, the amount of which 
has not exceeded £10 inall; and this could scarcely be com- 
plained of. Moreover, the Commissioners of Police, if we 
are not mistaken, sent cautions to each of the steam-tug 
owners to have their furnaces properly fitted for the con- 
sumption of smoke; and, certainly they posted printed 
notices to that effect at the different piers and other promi- 
nent positions on the river. It is scarcely fair, therefore, 
on the part of the tug-owners to endeavour to raise a plea 
upon the action of the Government, which has been so 
limited ; and no doubt a period of five years, during which 
time the Act had been in force before it had been brought 
to bear in the form of penalties, was quite sufficient for the 
purpose of experimentalising and working out a proper 
system of — independently of the notice previously 
given of the passing of the Act. But, of course, steam- 
tug companies, like other heavy concerns, do not move ex- 
cept under considerable pressure, and we apprehend their 
recent memorial is to be accepted simply as an indication 
that they are now fairly in motion, and rather forcibly alive 
to Mo inconvenience of further resisting the demands of the 
public. 

The tug-owners are not quite correct in their reference to 
the case recently heard before Mr. Combe, at the South- 
wark Police Court; for though no doubt Mr. Combe, in- 
fluenced by the circumstances of the case, im a 
nominal penalty of — it was expressly conditional on 
the tag company’s undertaking to apply new boilers and 
furnaces within one month from the day of the trial, the 
4th inst., which indeed they acknowledged were in a for- 
ward state of preparation. Moreover, we do not see how 
the evidence of Mr. , the Government , is 





to avail in this case, because though he has stated in evidence 
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that the furnaces of the tugs were constructed precisely as 
those of the Citizen steamboats, the performance of which 
he had approved, the fact is, nevertheless, patent, that 
the Citizens do consume their smoke, and the tugs do 
not. The reason is obvious: the Citizens use smokeless 
Welsh coal, the tugs use bituminous coal from the North, 
because, though very smoky, it is cheaper than Welsh ; 
and it is likely that bituminous coal, if used in the Citizen 
boats, would generate about as much smoke as the tugs do; 
though thereis this to besaid for the tugs, that they consume 
more steam, and are fired harder, than the above-bridge 
boats. We do not admit the importance of the distinction 
taken by the memorialists as to the pressure of steam used 
by the tugs and by the Citizens, because we hold that steam 
pressure has nothing to do with smoke-making ; and, as a 
matter of fact, the tug-owners are not quite correct as to 
the pressures. They assign 10 Ib. or 12 lb. per square inch 
as the pressure used in the passenger-boats, whilst they 
say that 20 |b. to 25 lb. steam is — in the tugs when 
at work. Now, the fact is that the river boats, though 
possibly they might work at 121b. pressure, do usually work 
at from 16 b. to 20 lb. per square inch; and, on the con- 
trary, many of the tugs work at as low a pressure as 16 lb., 
and some of them over 20 lb.—virtually the same pressure 
as in the passenger-boats. 

But, as we have already stated, we do not consider that 
the element of pressure has anything to do with the 
question of smoke production, The fact we believe to be, 
that the boilers of the tugs are too small for the work they 
have todo. ‘To drag a ship of 800 tons in a heavy sea is a 
very considerable undertaking, involving a certain degree 
of risk of collision between the ship and its conductor, 
should the ship overrun the tug, or the tug not get out of 
the way fast enough in surmounting the waves. The 
stokers, naturally, work hard at the fires to keep up the 
steam, and are not very particular about adjusting the 
supply of air above the fuel for the prevention of the 
smoke. The memorialists affirm that it is totally im- 
possible to consume all the smoke and at the same 
time to keep up the quantity and pressure of steam 
which they say is absolutely necessary to the carry- 
ing on of their business. The case is this, that 
the tonnage of the immense vessels now trading to 
the port of London is much greater than that of the 
vessels trading to the same port some years ago; and the 
tugs, which before were better adapted to their work, have 
now become inconveniently small relatively to the increased 
duty required from them, which further explains why there 
are frequently two or more tugs to one ship. The memo- 
rial contains a notable statement that Welsh coal is not 
capable of generating the requisite quantity of steam, 
which, whatever the degree of truth it contains, confirms 
our opinion that the boilers are overpowered by‘ the grow- 
ing demands for duty out of the engines, Whilst, how- 
ever, it is probable that the boilers of the tugs are over- 
worked, and though the difficulties in the way of 
accomplishing smoke prevention may thus be increased, 
it is clear to us that, by the suitable adaptation of the 
means which have recently been employed with success in 
other situations, the satisfactory prevention of smoke with 
an increased supply of steam in the steam-tugs of the river 
Thames is not an insoluble problem. 

The memorialists claim exemption in virtue of a precedent 
in the Scotch Smoke Act of 1857, which, with respect to 
steam-vessels, is only applicable on rivers not exceeding a 
quarter of a mile in width. But the cireumstances are not 
at all alike. The Thames is a much wider river than the 
Clyde at Glasgow, for example, and the pcpulation is 
denser in a much greater degree. But, were it otherwise, 
the precedent would not serve the objects of the tug-owners, 
inasmuch as the Thames is generally less than a quarter of 
a mile in width about and above Blackwall. Limehouse 
Reach is, perhaps, the widest part, and that is barely a 
quarter of a mile wide. The Liverpool Smoke Act, it 
may be remarked, is stringent in its provisions, and it 
woe to tugs and all steam-vessels in the United Kingdom, 
pryin a or visiting the Mersey, irrespective altogether 
of width, 


THE STONE OF THE HOUSES OF PARLIAMENT. 


THE present condition of the New Houses of Parliament—- 
the stone of which they are built, and the gredual dilapida- 
tion and defacement of the surface—is a subject of pressing 
interest and anxious solicitude to the custodians of our 
national palace. Some days ago, a mass of stonework, 
forming the canopy to one of the niches in the exterior of 
the building, belle away, and fell to the ground, from a 
height of 50 ft., smashing the pavement by the violence of 
the concussion. The destruction of the material, besides 
occasionally manifesting itself in this abrupt manner, is 
proceeding silently and gradually on the surface of the 
stone. From a recent inspection of the building, :t appears 
that, in the Commons’ inner court, some of the stones have 
absolutely lost a sixteenth of an inch from the surface by 
the disengagement of free acid, owing, it is said, to the 
action of the atmosphere. The material of the stone 
beneath the decayed part is hard, but the disengagement of 
the acid is still going on, loosening the particles until, at 
length, it either crumbles or falls away in flakes. In 
some places, much of the beautiful tracing is irreparably 
ne. 

Limestone decays in a simple way. All the limestones 
being absorbent, they take in a certain quantity of water. 
The water is driven in by rain, particularly in the shel- 
tered parts. A change of temperature takes place, beneath 
projections heat supervenes, and even if the stone be 
placed “ in its natural bed,”—that is, lying in the building 
as it lay in its original place—there is a tendency to throw 
off successive laminw, by the expansion of the absorbed 
water; but if put into the building at right angles to the 
position it occupied in its natural bed, so that what was 
originally the plane of the bed has become vertical, the 
effect will be that the whole face of the stone will peel off’; 
and if the stone is cut into delicate ornaments, these are 
the most likely to be defaced. As one portion falls away, 
absorption continues, and more rapidly than before ; and 


destruction follows in an accelerating ratio. If, however, 





the stone lasts for some time without injury, the surface 
hardens, and decay is prevented. Professor Ansted, in a 
lecture recently delivered at the Royal Institution, tracing 
the course of decay with painful skill, states that a certain, 
though slow, decomposition goes on in the interior of the 
stone, even when it is not very apparent outside. A 
porous stone not only acts as a filter, in passing water into 
the interior, quail, it may be, with acids, but it further 
decomposes the that pass into it. It is an impressive 
fact, that the magnesian limestone of which churches are 
built, in the places where the stone is quarried, remains 
unaltered after centuries of exposure; whereas the same 
stones, when brought into our London atmosphere, although 
apparently as good as the stones of the old churches, imme- 
diately enter upon a course of decay; and to a want of 
consideration of this fact, and of provision against it, the 
decay of the stone used in the construction of the Houses of 
Parliament is to be attributed. In other respects, the 
selection of the stone was conducted with the greatest pos- 
sible care. A commission was appointed of the fittest men 
of the day—the leading geologist, the architect, practical 
men, chemists. This commission examined the different 
limestones in the country, and they recommended the mag- 
nesian limestone of Bolsover, because they believed it to be 
the best. They found buildings constructed of it, centuries 
old, unaltered and entire. But it was subsequently found 
that the particular quarries from which the stone had been 
supplied for the building of the churches in the neigh- 
bourhood were not large enough to supply the quantity 
demanded for the Houses of Parliament; and, moreover, 
that it was not certain that other stones could be got in 
the neighbourhood of the quarries of precisely the same 
kind. This was the commencement of the difficulty ; and 
though supplies of stone were drawn from —— quar- 
ries of the same denomination, and geologically identical, 
the stones thus obtained were, in reality, very imperfect, 
There appears, further, to have been a want of efficient 
supervision in the selection of the best kinds of stone. 
The result was, that the poor stones were put into the 
building with the good stones, and hence the variety of 
appearance of the stones in the building—some of them 
very good, some of them indifferent, and some exceedingly 
bad. The same kind of stone, we are informed by Pro- 
fessor Ansted, was used in the new building of Lincoln’s 
Inn, and it is even worse than in the Houses; on the con- 
trary, the same kind of stone, carefully selected, was used 
in the building of the Museum of Practical Geology, in 
Jermyn-street, and not a stone has failed. 

Magnesian limestone consists of carbonate of lime and 
carbonate of magnesia. Common limestone is simply car- 
bonate of lime. Both limestones are durable when crys- 
tallised, and are more compact than when earthy. Prac- 
tically, the causes of decay of absorbent stones are connected 
with exposure to a damp atmosphere, rendered impure by 
various acids and alkaline gases; they are connected also 
with change of temperature, particularly where it fluctuates 
above and below 38 deg., at which point water attains its 
maximum density ; and when, consequently, any deviation 
from the temperature must cause an expansion of the water 
and a partial dislocation of the lamine of the stone. In or 
near large cities, where there is a large amount of injurious 
gases in the air—the products of respiration, the products 
of sewers, the products of combustion from fire-places,— 
carbonic acid, sulphurous acid, and ammoniacal gases,— 
stones, which in the open country would stand perfectly 
well, may wear very badly. 

The question remains, “ What is to be done for the New 
Houses of Parliament ?” There appears but one kind of 
remedy—to render the stones non-absorbent, by applica- 
tion of an air and water-tight surface wash. Professor 
Ansted maintains that preparations based on the mixture 
of mineral substances with oil and fatty matters, which are 
almost the only ones that have been used, must inevitably 
fail, by decomposition, excepting, perhaps, such as are of a 
pitchy or bituminous nature; but these are so unsightly, 
that they could not be recommended. Numerous plans 
have been patented for coating and choking the pores of 
absorbent stones with preparations of various kinds; but, 
he adds, a mere mixture of things not involving chemical 
combination must be subject to failure. Nevertheless, it 
appears from a recent examination of several portions of 
the stonework, which had been washed four or five years 
ago with Daines’ solution—which is a mechanical mixture 
of sulphur and oil—remained intact and perfect, One 
stone particularly, which had been coated on one half b. 
the solution, was said to be intact and perfect in that half; 
the other and exposed half was decaying rapidly. Mr. 
Gilbert Scott has expressed his opinion that Daines’ process 
is the best that has been tried on the Houses, which agrees 
with the late Sir Charles Barry’s certificate. It is under- 
stood, however, that the whole question of the preservation 
of the stone of the Houses of Parliament, with the results 
of the various trials that have been made, will shortly be 
brought before the House of Commons, when we trust that 
the question will be disposed of, and placed on a satisfac- 
tory basis. 


THE GOVERNMENT EXPERIMENTS UPON IRON ARMOUR. 


WE are glad to learn that a new and somewhat promising 
mode of applying iron in the construction of armour for our 
floating defences has just been suggested by a member of 
the enterprising firm of Shortridge, Howell, and Co., of 
Sheffield, and is about to be tested by the Admiralty. It 
consists of a kind of net-work, composed of homogeneous 
steel rods, interlaced together, and applied in several thick- 
nesses, making, in fact, a sort of chain armour. 


We cannot conceal from ourselves the fact that the thick | 
} us. 


plate armour, as hitherto employed, is very defective in 
many respects. The fastening which has to be put through 
it, for the purpose of attaching it to the side of the battery, 
introduces the most serious difficulties. When it is remem- 
bered that every square foot of this plating weighs more 
than a hundred-weight and a-half, and that it is frequently 
impressed with great velocities, in the rolling and pitching 
of the ship, it will be seen that the fastening should be of 
a very substantial kind. It must, moreover, be extensively 











distribated, in order to prevent the detachment of large 
masses of the plates fractured by shot. . 


Our shipbuilders have thought it necessary to the attain- 
ment of their object to employ long bolts, with conical or 
countersunk heads, and with screw points, single or double 
nutted, on the inside of the ship. But the numerous | 
holes which have thus to be pierced through the plates 
introduce lines of weakness in every direction across them, 
in which lines the plates are found to be very susceptible to 
fracture. Not unfrequently, moreover, these bolts are struck 
by tg shot, and are driven with great force across the 

ecks. 

To avoid this latter difficulty, the French Government 
has sacrificed to some extent the strength of the fastening, 
and has been content to use short bolts, screwed into the 
wooden frame of the ship. 

We are inclined to hope that these difficulties, at least, 
will be avoided by the use of some four or five thicknesses 
of the proposed net-work. We are, nevertheless, quite 
aware of the danger of reasoning on such matters in the 
absence of experiments, as some of the facts discovered b 
the Admiralty, in their praiseworthy efforts to solve this 
question, have been quite unexpected, and to a great extent 
unaccountable also. This very metal, homogeneous steel, 
of which so much was expected, has, in the form of plates, 
failed altogether. One might have supposed, too, that 
several thicknesses of rolled sheet iron fastened indepen- 
dently would be superior to the same weight of iron ham- 
mered into a single plate, and fastened in the way we have 
described above; but experiment has shown that it is not 
so. We trust that the Admiralty will not only be indis- 
posed to prevent us from obtaining a knowledge of what is 
being done in these matters, but that it will take pains to 
place at the disposal of our ironmasters and engineers the 
results of their costly but most important experiments. 
Every blow struck upon these various kinds of plates has a 
certain interest for them; but it may, and probably would, 
have a higher kind of interest for the metallurgist and 
engineer, not only with reference to this question, but in 
its relation to the intrinsic character of the metal, and its 
application to the myriad purposes of life. 

Ve feel it to be our duty as journalists, as it is our in- 
stinct as Englishmen, to take a lively interest in all that 
affects our security as a distinct nation, yet we cannot help 
feeling that English engineers are becoming every day 
more cosmopolitan, and less disposed to separate the 
interests of the different peoples of the earth, They are as 
ready to work hand and brain in developing the manufac- 
tures and commerce of Russia and Austria, of Turkey and 
Egypt, as they have been in covering our own beloved land 
with the busy hives of mechanical industry and the rapid 
roads of iron. Fresh, it may be, from the pleasant home- 
steads of the Northern Fatherland, or from the far East, 
whose teeming millions toil and suffer, and then lie down 
with us to rest—and now exchanging friendly greetings 
with the simple, joyous children of France in our own 
homes, the though‘ful Englishman cannot but feel that the 
arts of Peace must still take precedence of the arts of War. 
And we contend that it is as plainly incumbent upon 
the Government to foster the one as to encourage and pro- 
mote the other. We hear without surprise that the naval 
arsenals of France, in which their experimental works are 
being carried on, are inaccessible to any persons out of 
uniform ; but we hope the day when our Government shall 
attempt to enforce such a rule is far distant. We would 
not ask that all our arsenal gates should be thrown open to 
every comer, and that the results of all experiments should 
be sent to us for publication ; but of this we are quite con- 
fident, that the military defenders of England have far 
more to gain than to lose in inviting the confidence and co- 
operation of peaceful men of science. 

We trust, therefore, that the Government will continue 
to expend wisely some of its mighty resources on the inves- 
tigation of this and kindred subjects of immediate military 
interest, and that it will not sacrifice our highest interests 
by concealing the results of its experiments. 








THE NATIONAL DEFENCE COMMISSION. 


WueEn the commission on our national defences was appointed last 
year, we remarked that in making fortifications the only subject of 
its inquiry, and in placing a single civilian only upon the commission, 
the Government had gone a very short way towards satisfying our 
desires in the matter. We were entitled, we considered, to say that 
four military and two naval officers, with a single civilian thrown 
in, could not possibly arrive at a satisfactory conclusion upon the 
vast question of our defences. We went on to say :— 

“We are prepared in fact to assert that by the appointment of the 
commission now before us, the attention of which is to be confined to 
land defences, the greatest causes of our recent fear and dread are 
ignored. Were the times not exceptional—did we apprehend nothing 
more now than our fathers of a century since had to look for—a mere 
military and naval commission might answer our purpose. But the 
only men in whom we can now confide are men fit to grapple with 
the altered condition of things that characterises this strange age. 
The very first thing we want decided is, how we shall meet the new 
forms of danger to which the creation of steam fleets has exposed 
us. Will this commission settle that question for us? Then, again, 
we want to know what is to be done in regard to iron-plated vessels 
—whether we are really to begin building them, or stick to our 
wooden walls. Will this commission resolve us this doubt? Then, 
again, we wish to be informed how many millions we are to spend 
on our new rage for line-of-battle ships, and whether gunboats are 
really to be held in esteem or not. Will this commission say yea or 
nay to these things? And so we might go on naming subject after 
subject in reference:to which all the intelligent people in the country 
stand humbly doubting and waiting, but upon which this commission 
cannot possibly yield us any kind of reliable conclusions. In short, 
in an age when the progress of science is changing all things, her 
Majesty's ministers have appointed a commission which, it may 
with certainty be predicted, will end by prescribing change in nothing. 
When a strong apprehension of danger can prompt us to no better 
action than this, we may well pray that evil may be kept far from 
If we have nothing more in the shape of genius to oppose to 
Louis ye than this commission presents, we have indeed cause 
to hope that the powers of the two nations may not be measured 
against each other in our time.” 

We repeat these observations now in order to remind our readers 
that the utmost we can expect from the report of this commission, 
which is now before us, is a mere statement of the views of a few 
military gentlemen, modified somewhat perhaps by those of the 
naval officers and Mr. Ferguson. We are not entitled to treat it as 
a final and conclusive settlement of the great national question of 
which it treats. 7 
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The following may be taken as an outline of the report :—The 
commissioners first assume that the defence of the kingdom cannot 
be made secure by fleets alone. It is impossible, they believe, to 
prevent a hostile army from landing on our shores under the altered 
circumstances which the introduction of steam has brought about. 
Hence, they argue, we must provide means for defending ourselves 
against such an army should it land; and for this purpose neither 
our fleet, our standing army, our volunteer forces, nor even the three 
combined, can be deemed sufficient. It is necessary, therefore, they 
think, either to augment greatly our regular army, or to fortify ; 
and the latter is thought preferable as the more economical. But 
we cannot fortify the whole assailable portion of our shores, for out 
of the 750 miles of coast between the Humber and Penzance, 300 
miles are of this character. Hence our fortifications must be 
restricted to vital points, under which head the commissioners class 
London, all our dockyard towns, and the harbours of Dover, Port- 
land, and Cork. The defence of London, however, they are not 
authorised to speak upon ; and they consequently confine their 
recommendations to the fortification of the following places at the 
following costs, viz., Portsmouth, £2,800,000 ; Plymouth, £3,020,000 ; 
Pembroke, £765,000; Portland, £630,000; the Thames, £180,000 ; 
Sheerness and the Medway, £450,000; Chatham, £1,350,000; Wool- 
wich, £700,000; Dover, £335,000; and Cork, £120,000; to these 
sums must be added £500,000 for the armament of the works, and 
£1,000,000 for floating defences—in all £11,850,000. 

Now, this is a very serious business. In the first place, £12,000,000 
(which we may call the total amount) is an enormous sum to spend 
on additional defences. If such an outlay could make us absolutely 
safe it would be a grave thing to pledge ourselves to, although we 
should probably make up our minds to do so. But the curious and 
alarming fact is, that if we do all which the commissioners urge 
upon us, we shall have done next to nothing towards defeating the 
main object for which alone a foreign army would ever undertake 
to invade our shores—namely, the capture of the capital! The 
commissioners themselves tell us “there can be no doubt that the 
main object of an enemy invading the country would be to push for 
the capital, in the hope that if he succeeded in obtaining d 





THE PATENT JOURNAL. 
(Condensed from the Journal af the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

1316. Henry Movie, Fordham, Dorsetshire, and Jaums Bannweur, Exeter, 
‘* Improvements in the nature and construction of closets and commodes 
for the reception and removal of excrementitious and other offensive matter, 
and in the manufacture of manure from thence.”—Petition recorded 28th 


May, 1860. 

1370. Tuomas Retp, Monkton Miln, Ayrshire, N.B., “ Improvements in 
machinery, apparatus, or means for actuating or working railway brakes.” 
—Petition recorded 4th June, 1860. 

1371. Wittiam Taytor, Nursling, near Gariamrten, Hampshire, “ The im- 
proved heating of hothouses and myo buildings by means of flat pipes 

Neshh jal, and for facturing thereof.” 
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1373. Cuaruxs Sunion, Deadwaters, near field, Yorkshire, “* Appa- 
ratus for utilising the waste heat in the flues of steam and other engines.” 

1375. Francois CHARLES Richer, Waterloo-road, Surrey, ‘* Improvements in 
breech-loading fire-arms and iv their cartridges.” 

1376. WittiaM TaEnTeR, Clerkenwell-green, London, “ Improvements in 
washing and wringing machines.” 

1377. JosePH JARDIN and PavUL ApRigN Grrarp, Boulevard St. Martin, Paris, 
‘*A new or improved machinery for manufacturing bricks, tiles, and other 
ceramic products.” | 

1379. Epwarp LaveNDER and Rozert LAVENDER, Bromley-street, Commercial- 
_ Stepney, Middlesex, ‘‘ 1mprovements in destructive and vinous dis- 

ilation.” 

1380. Grores Bower, St. Neots, Huntingdonshire, “Improvements in appa- 
ratus for manufacturing, controlling, and regulating the flow of gas.” 

1381. Joskru Apssy, Cornwali-road, Lambeth, Surrey, and WiLLiAM Grores 
BucKWEeLL, Phenix Stone Works, East Greenwich, Kent, ‘‘ Improvements 
in steam boiler and other furnaces.” 

1382. Ggorek HapFis_p, Carlisle, Cumberland, Pp ts in the manu- 
facture of casks or barrel«, and in the machinery to be used therein.” 

1383. Gores and JosepH JENnKiNs, Young’s-buildings, Hare-court, Alders- | 
gste-street, London, ‘‘ An improved portable arm-chair.”— Petitions recorded | 
5th June, 1860. j 

1336. Francis HERBERT WENHAM, Brixton, Surrey, “‘ Improvements in steam 
engines.” 

1389. Marcst Gripon Descnamps, Strand, London, “‘ Improvements in 
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of it such a disaster would result in our buying him off upon any 
terms he might think it expedient to exact.” It is, we think, im- 
possible to doubt the accuracy of this view; yet, not a penny of the 
twelve millions sterling which we are asked to spend in our defence 
is devoted to the defeat of this “ main object” of our enemies! Our 
fleet, we are told, cannot protect London—our standing army cannot 
—our volunteer forces cannot: it is the one great aim of the enemy 
to secure it; he can come and take it if he please; yet we are called 
upon to spend £12,000,000 without making even an attempt to 
remedy this state of affairs. 

We are not, of course, blaming the commission in what we are 
here saying. They may be wrong in their holy ptions 
as to the defencelessness of the metropolis; but they tell us faithfully 
what they think; they recommend us to spend £12,900,000 on our 
dockyards and harbours; they tell us that when we have done so 
London will be still in jeopardy; and they leave us to draw our 
dismal inferences. We can defend the capital if we please ; it is not 
their business to urge us to that. What they say is, we require to 
spend twelve millions, whether London is fortified or not. For if 
London is made safe (they argue) the invader’s attention would be 
turned to the dockyards and arsenals, and for that reason they must 
be fortified; on the other hand, if London is left unsafe, we must 
have secure dockyards and arsenals to retire into, as places of refuge, 
from which the defence of the country can be protracted, and where 
means of resistance can be organised—otherwise our naval power falls 
with the capital, and the whole nation comes to grief. 

We have, however, even more curious facts to mention yet. The 
Government, it is said, believe in this report, and propose to act upon 
it—to a great, but not to the full, extent of its recommendations. One 
oe of the commissioners’ plans—that which relates to the defence of 

oolwich—happened to have in it incidentally a little element of pro- 
mise for the metropolis. ‘To secure Woolwich they proposed to place a 
fortification upon Shooter's Hill. This fortress was designed, of 
course, to protect the Government establishments—the dockyard 
and arsenal. It was not to have been an expensive affair, and it 
would only have required a small body of men to hold it. But it 
would have provided a place of security (the commissioners sug- 
gested) in the neighbourhood of London, and would have indirectly 
aided in the protection of the metropolis, supposing the enemy to 
advance in a particular direction—from the south-east. We don’t 
know why—we can’t guess, we can’t even conceive why—but from 
some cause or other it is precisely this fortress which the Govern- 
ment have made up their minds noé to establish! The capture of 
London would, we all agree, be the first great object of an enemy ; 
the destruction of Woolwich, with its unparalleled arsenal, would be 
the next, we presume; but the Government that proposes to ask for 
eight or nine millions of our money, for the purpose of defeating our 
foes, refuses to build precisely that fortress, above all others, which 
would save Woolwich and render London less easy of overthrow! 
We commend this part of the subject to our representatives in 
Parliament. 

We come now to a consideration respecting which we have to 
complain of the royal commissioners. ‘The basis of their whole 
report is, as we have seen, the assumption that we cannot, by fleets 
alone, protect our shores from invaders. If this assumption be false, 
the whole fabric falls to the ground; for, if ships alone can secure 
us, we do not require to spend asingle sixpence in land defences. At 
any rate, the commissioners have chosen to start upon the assumption 
just stated. We have a right then to expect that they shall be 
clear and consistent on this point. Wecannot allow them to drop 
this fundamental belief, and take it up again, just as may serve a 
temporary purpose. This, however, we regret to say, they have 
done. Very early in the report they say: “The object of the 
fiwentiog } enemy would be in the tirst instance to land a sufficient 

orce on some unprotected part of the coast to enable him to seize 
and hold a position under cover of which the invading army might 
be disembarked. With the power of concentration which steam now 
affords, such a force might assembled before daylight upon any 
point selected for the attempt, and thrown on shore in two 
or three hours.” Here we have the commissioners’ view of 
the manner in which the army is to land. It is to be by 
a sudden movement, rapidly made, and clearly not in the 
presence of a fleet of ours. The idea evidently is that, however 
strong we may be afloat, whatever may be the number or power of 
our squadrons, a landing of the enemy is practicable. On the very 
next page, however, the Commissioners lay down an exactly oppo- 
site doctrine, assuming that the mere fact of the enemy effecting a 
landing would necessarily imply the possession on his part of a 
superior naval force. They say: “ ‘The destruction of our dockyards 
would be one of the most effectual modes of depriving us of the 
power of refitting our fleet; and by thus enabling the enemy to 
retain that naval superiority he must have an order to effect the 
invasion, would at the same time secure his base of operations,” &c. 
Now, which of the two views of the Commissioners is the right one? 
If the former is correct, we must spend our twelve millions ; if the 
latter, we may keep them in our pockets. We will only add, at 
present, that we strongly incline to doubt the necessity of parting 
with our money.— Mechanics’ Magazine. 





AccIDENT TO THE ConnAUGHT.— GALWAY, TUESDAY. — The 
Atlantic Royal Mail Steam Company's new steamer Connaught, 
which was to have sailed for New York, has been detained by a 
slight accident to her machmery. The mails were put on board at 
past two o'clock, and the anchor weighed, but she had only pro- 
ceeded a few yards when the bottom of her port cylinder was blown 
off. The effect of this not unusual accident would be simply to im- 
pede her speed, as the Connaught is a three-cylindered boat. Under 
these circumstances, the steamship Parana being ready for sea, the 
Admiralty agent, Captain Patey, R.N., has determined to transfer 
the mails to her, in accordance with one of the articles of the com- 
pany’s contract, and it is expected that she will be despatched at au 
early hour in the morning. 





hinery for carving and sculpturing.” 

1390. Josep JewsBuRY, Kinver, Staffordshire, “ Certain improvements in 

hinery for the facture of screws.” 

1391. CHARLES HapFIELD and WILLIAM ALFRED ArTrkins, Hadfield, Derby- 
shire, ‘ Improvements in machinery for preparing, making, and moulding 

= bricks, tiles, and other articles formed of clay, peat, or other materials.” 

1392. Perer Hoouey and Joun Woop, Manchester, “ An impr t in the 
manufacture of cotton iding and in hinery or apparatus connected 
therewith.” 

1393. Joun SAUNDERS and JosxpuH Piper, Cook.ey Ironworks, Kidderminster, 
* Imp’ ts in the facture of tin and terne piates.”—/’etitions 
recorded 6th June, 1860. 

1395. James Brown, Ribchester-terrace, Bridge-road, Stratford, Essex, “ Im- 

rovements in fire-bars, retorts, and other appliances connected with 
rnaces, &c.” 
1397. Pierre beengpemeem La Chapelle, St. Denis, Paris, ‘‘ An improved 














loco-mobile steam saw-mill. 

1398. JAMES Parker Bata, Aigburth, near Liverpool, Lancashire, ‘‘Im- 
provements applicable to carriage wheels for use on common highways, 
railroads, or tramways.” 

1399, JEFFRIES KiING@sLRY, Great Coram-street, London, “Im >rovements in 
testing screw propellers and paddle-wheels.” 

1400. Eowin Henry Hiee@inpori am and Aaron Brecu, Macclesfield, Cheshire, 
“Certain impr nts in hinery or app r the prevention of 
explosions of steam boilers, arising through deficiency of water or over- 
pressure of steam.” 

1401. Roseart Bromwicn, Birmingham, “ An improved cock for drawing off 

or . 4 the flow of liquids or fluids.” 

1402. Epwarp Joszrpi Hvu@ues, Manchester, “ Certain improvements in 
machinery or apparatus for roving, spinning, and doubling cotton, wool, 
flax, and other fibrous materials.”—A communication from William Henry 
Rhodes, and Theodor Riidiger, Chemnitz, Saxony. 

1403, WiLLtAM CLARK, Chancery-lane, London, “ Improvements in electric 
ge apparatus.”—A communication from Pier Alberto Balestrini, 
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1404. WILLIAM CLARK, Chancery-lane, London, “ Improvements in the pre- 
servation of animal and vegetable matters."—A communication from Jules 
Réné Lion, Boulevard St. Martin, Paris. 

1405. Eustacne Micnet-Sainton, Boulevard St. Martin, Paris, “‘ Improve- 
ments in knitting processes, and in apparatus for the same.” 

1406. Moritz Jacosy, Josep Stones, Nottingham, and James Rep@ars, 
Sneinton, Nottinghamshire, ‘‘ Imp ts in the manufacture of bobbin 
net or lace in bobbin net machines.” 

1407. Gores Joun Cookson, Dorset-street, London, ‘“ Improvements in gas 
regulators.”"—A communication from James Gabriel Pavyer, St. Louis, U.S. 

1408. Gores ARTHUR WALLER, Saint James’ Gate, Dublin, *‘ Improvements 
> seames for filtering and solidifying ""— Petitions recorded Tth June, 


1409. James Waricnt, Bridge-street, Blackfriars, London, “‘An improved 
apparatus for hing and separating metals or their ores from impurities 
or other foreign matters which are mixed with them.”—A communigation 
from Messrs. Barré, Rougnon, and Co., Paris. 

1411. Gorge TomMLinson Bous¥ieLD, Loughborough-park, Brixton, Surrey, 
“Improvements in machinery for the manufacture of barbed and other 
needles for knitting and sewing.”—A communication from J.J. Greenough, 
Wall-street, New York, U.S. 

1412. ALBxXaNDeER ANGUS CROLL, Coleman-street, London, “ Improvements 
in the purification of gas.” 

1413. Gror@s Mackenziz, Paisley, Renfrewshire, N.B., “ Improvements in 
machinery or apparatus for twisting and doubling yarns and thread.’ 
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1414. JaMEs Monks, Alton, H hi in the rails and 
chairs of railways.” 

1415. PuiLipre GRIMALDI, Great Prescott-street, London, ‘‘ Improvements in 
steam generators.” 

1416. Grores Josiin, Henry Crusn Josiin, and Joun Josuin, Colchester, 
Essex, ‘‘ Improvements in reaping machines.” 

1417. WiLi1AM EDWARD Newton, hancery-lane, London, ‘‘ Certain improve- 
ments in sewing hi A ication from Albert Gould Allen, 
New York, U.S. 

1418. Wittiam RicHarpson, Moreton-place, Kentish-town-road, London, 
* An improved method of joining and fixing together drain, water, or gas 
pipes made of burnt clay or other earthy, vegetable, or mineral matter, 
thereby rendering them air and water-tight and preventing leakage.” — 
Petitions recorded 8th June, 1860, 

1419. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, “ lm- 

r ts in smok ing furnaces.”—A communication from Toni 
Fontenay, Grenoble, France. 

1421. RicHakD Martixy, Manchester, “ Certain improvements in machinery 
or apparatus for printing woven fabrics.” 

1423. Cuaries Breese, Birmingham, “ Imp its in metal bedsteads.” 

1425. James Combe, Belfast, Ireland, *‘ Improvements in roving and slubbing 
frames, and in the means of transmitting power thereto, ona to machinery 
generally.""— Petitions recorded 9th June, 1860, 

1427. Wittiam Jounson, Nailor-street Foundry, and Isatan Apbamson, 
Liverpool, “ Improvements in hydraulic or other like presses, and in the 
apparatus connected therewith, for extracting oils from seeds. 

1429. Joun Henry Jounson, Lincoln’s-inn-fie ids, London, “ Improvements 
in governors or regulators for steam engines."—A communication from 
Narcisse Duvoir, Paris. 

1431. ALEXANDER THEOPHILUS BLAKELY, Holywood, Down, Ireland, “‘ An 
improvement in rolls or rolling milis.”—/etitions recorded 11th June, 1860. 

1433. See See are etn Russell-square, London, ‘* Im- 
P ts in the fact ad 

1435. Joun CLAkKR, Heaton Norris, 1 hire, “‘ An imp d registering 
apparatus applicable to gauges for steam, water, vacuum, heat, and similar 
purposes, and also an improved mode of weighting or balancing the ordi- 
nary index finger of gauges.” 

1487. Tuomas W1.L18 and Georges Cugi, Longsight, near Manchester, ‘‘ Im- 
ee in machinery for twisting, doubling, aud winding yarn and 
thread.” 

1441. Georce Burrows, Nottingham, “ Im 
ture of figured lace made on bobbin net mac 

1443. Gronex CatTLix, Manchester, “ Impr 
ships and otber floating bodies.” 

1445. Jacques HiprotyTs Tuikeery, Paris, “‘ Imp ts in the fi 
ture and composition of ink for printing.”—Vetitions recorded 12th June, 
1860. 
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ts in the construction of 








Patents on which the Stamp Duty of £50 has been Paid. 

1713. THoMAs Spencer, Southampton-place, Euston-square, London. — Dated 
19th June, 1857. 

1728. BENJAMIN RicnaRDSON, Wordsley Flint-glass Works, near Stourbridge. 
—Dated 20th June, 1857. 

1765. Joun Juckes, Dame-street, Islington, London.—Dated 24th J 1857. 

1721. Epwagp Kikk, JAMEs Leapperrer, and CHARLES Wuson, Leeda, 
Yorkshire.— Dated 20th June, 1857. 

1734. Lampext Cowgit, Adelphi, London.—Dated 20th June, 1857. 

1770. Joseru Exiey aud Joun Oauen, Leeds, Yorkshire.—Dated 24th June, 


1762. Danien Evans, Railway-terrace, New Town, Stratford.—Dated 23rd 
June, 1857: 





| 1986. Aurrep Urwann, Duncan-terrace, Islington, London.—Dated 17th 


July, 185 


| 7. 
1742. Sir Francis CHaRues Know igs, Bart., Lovell-hill, Berkshire.—Dated 


22nd June, 1857. 


1812. WiuttamM Epwarp Newton, Chancery-l — ication, 
"Dated 27th Sune 3808, ry-lane, London. —A communica‘ 
1921. Sir FRANCIS CHARLES KNow.xs, Bart., Lovell-hill, Berkshire.—Dated 


23rd June, 1857. 


» . —Dated 
| 1793. Joun Luovp, Llangefni, Anglesea.—Dated 26th June, 1857. 


1794. Ropert Hatrersbey, Ardwick, near Manchester.—Dated 26th June, 


1857. 

1810. GRORGR SWINDELLS and JONATHAN ARNOLD, Bollington, near Maccles- 
field, Cheshire.—Dated 27th June, 1357. 

1783, Joun Inenam, Epwarp Inenam, Bradford, and Benzamin Inouam, 
Halifax, Yorkshire.— Dated 25th June, 1857. 


Patents on which the Stamp Duty of 2100 has been Paid. 
1549. Joun Emanvei Lieutroor, Accrington, Lancashire,—Dated 25th June, 


1853. 
1736, ey Hontisy, Ruswarp, near Whitby, Yorkshire,—Dated 23rd 


July, 1853. 
a. — WEATHERBURN Dopps, Rotherham, Yorkshire.—Dated 28rd 
une, 53. 








Notices to Proceed. 

390. RicuarD Joun Coun, Chepstow Villa West, Bayswater, London, “* Im- 
provements in the construction of brushes.”—Petition recorded 18th 
Febcwary, 1860, 

397. DanieL NickoLs, Manchester, “ Impr ts in hi IY or Appa- 
ratus for separating the fur from the skins of certain animals.*—. 
recorded -. February, 1860, 

412. James Ronaup, Liverpool, “ Imp its in hi for ‘ toppin 
up,’ ‘forming,’ or * laying twine,’ lines, cables, and other cordage.”” ° 

415. Tuomas ALUEN, Little Smith-street, Westminster, ‘* lmprovements in 
window sashes,” 

419. Josiaun GrorGx JENNINGS, Holland-street, Blackfriars, London, “ Im- 
rovements in waterclosets, urinals, and lavatories.”—/Petitions recorded 
5th February, 1860, 

425. Groner Cowpery, Strood, Kent, “ An improved brick-making machine.” 
— Petition recorded 16th February, 1860, 

435. AL¥RED Be.rame, Brussels, Belgium, “‘ Improvements in fire-boxes and 
other of | tive and le steam engines.” 

444. James Mauve and Lorenzo TixpaLh, Sherwood Ironworks, Mansfield, 
Nottinghamshire, ‘A bined garden roller and seat."’"— /etitions recorded 














17h February, 1860, 

448. Joze Luis, Welbeck-street, Cavendish-square, London, ‘‘ An improved 
jointed blind.”—A communication from A, E. Tardy, 

450. Joun Sanpers, West Bar, Sheffield, Yorkshire, “ Certain improveménts 
in watches.""— Petitions recorded 18th February, 1860. 

459. Tuomas Hovis, Marsden, Almondbury, Yorkshire, ‘‘ Improvements in 
the construction of screens employed for cleaning wheat and other ‘el 

461. Fasperick Wiliam Maat, Ccosbane- cient West, London, “* Improve 
ments in the manufacture of mops or ‘sponges’ for cleansing cannon. "— 
Petitions recorded 20th February, 1860. 

475. CurisTiax Scuisie, Lower Bebbington, Cheshire, ‘‘ Improvements in 
machinery for hammering, crushing, reducing, cutting, and =. 

484. Josuru Henay Tuck, Great rge-street, Westminster, ‘ Improve- 
ments in the manufacture of cylinders, tubes, and other hollow bodies."— 
Petitions recorded 22nd February, 1860. 

486. PieRRe ANTOINE JOSEPH Dusarpin, Lille, France, ‘‘ Improvements in 


pes sangre 

489. WILLIAM CHARLESWORTH, Union-street, Southwark, Henry CHARLne- 
wortu, Barbican, and Tuomas Henay NBAR, Clerkenwell, London, 
‘Improvements in cigarettes.”—/’etitions recorded 23rd February, | 

507, Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Improvements in 
the reduction of friction in the working ~~ of machinery, applicable also 
to the transmission of motive power.” —A communication from Ferdinand 
Schwenk, Vienna, Austria. 

612, Tuomas Nortu, Oxford, ‘‘ Improved apparatus for receiving and recording 
votes by ballot.” Petitions recorded 24th Taruney, 1860, te 

1 hive ‘ ing 


513. Joun Lieutroor, Accringt P 
pigments and other colouring matters in textile fabrics and yarns.” 

621, Tnomas Lampert, Short-street, New Cut, and Osep Wakeriaip, Union- 
mm, Lambeth, Surrey, “Improvements in steam and other valves or 





C le 

529. Joszpu Lex, Lincoln, “Improvements in the manufacture of crank 
shafts from round or square iron or steel.” 

530. CHanLes Francors JuLes Fonnosert, Berlin, Prussia, “‘ Improvements 
in gilding and silvering silk and other fibrous substances.”—A communi- 
cation from Mrs. Miilier, Berlin, Prussia.— Petitions recorded 25th February, 


1860. 

537. Peter Hopert Desvienss, Lewisham, Kent, “ Improvements in 
ratuses for exhibiting photographic, ster pic, and other pi . els, 
figures, and designs.” — Petition recorded 27th February, 1860. 

543. Evovagp Isaac Asser, Amsterdam, Netherlands, “ A process of photo- 
graphic proofs with printing or autographic ink, for the purpose of either 
— them as such, or placing them back on lithographic stones or on 
metal,” 





546 Gronos Weir, Glasgow, Lanarkshire, N.B., “ Improvements in regu- 
lating steam engines, and in regulating apparatus for steam engines and 
other prime movers.”— Petitions recorded 28th February, 1860. 

580. Groner Evwarps, Park-road Villas, Battersea, Surrey, “ Improvements 
in eaissons and foundations for bridges, piers, and other st: res uD 
water.”—Petition recorded 2nd March, 1800, 

502. Wititam Epwarp Gener, Wellington-street South, Strand, London, “ A 
liquid or novel preparation to be applied to wools.”—A communication 
—= 3 ies Sune Deamares, Vire, Calvados, France.—Petition recorded 3rd 

larch, 1 \ 

610. WintiaM Epwarp> Gener, Wellington-street South, Strand, London 
** An improved machine for drying fecula.""— A communication from Michel 
Antoine Francois Thibaud de Menonville, Rambervilliers, Vosges, France. 

611, WintiAM Epwako Gepex, Wellington-street South, Strand, London, 
“Imp d hinery or apparatus for w: fecula.”—A communication 
from Michel Antoine Fran¢gois Thibaud de Menonville, Rambervilliers, 


Youges., France. 

612. Waiiam Epwarp Gepon, Wellington-street South, Strand, London, 
“Improvements in lathes.”-A communication from Frédéric Gustave 
Pierret Delouette, de Vouziers, Ardennes, France.—Petitions recorded 6th 
March, 1860. 

643. Wustam Cuay, Liverpool, “I ip ts in the fact o~= 
barrels, cannon, and other ordnance.” —/etition recorded 0h March, a 
656. Manin JOSEPHINE 4 JULIENNE, Boulevard St. Martin, Paris, 
‘* An improved bath belt to be applied in the bathing ee and in 
electrical apparat cted therewith.” —/etition recorded 10th March, 

1860. 

675. Micuaxt Henry, Fleet-street, London, “ Improvements in the con- 
struction of artificial hands, feet, and limbs, or substitutes for natural 

f.”"—A communication from José 


687. Micuas. Henry, Fieet-street, London, ‘‘ Improvements in twisting 
fibrous materials, and in ary employed therein.” —A 
from Frangois Durand and Hen 
15th March, 1860. 

843. RicuARD ARCHIBALD Brooman, Fleet-st London, “ Improvements 
in buttons.”—A communication from Henry lier, Paris. —/etition re- 
corded 2nd April, 1860. 

988. CuaRLes Faux SeBitte, Nantes, France, “ A non-metallic composition 
to be used in the ma:ufacture of water, ps, and other pipes or conduits, 
and machinery or ap; us to be in such man am Petition 
recorded 20th April, 1860, 

1352. Tuomas GasENwoop and Joun Batury, Leeds, Yorkshire, “ ed 
machinery for cutting and shaping wood.”— Petition recorded Let June, 1860, 

1380. Geox@s Bowsr, St. Neots, Huntingdonshire, ‘‘ Improvements in - 
ratus for manufacturing, controlling, and ting the flow of gas.”— 
Petition recorded 6th June, 1 











And notice is hereby given, that all persons having an interest in oppos- 
ing any une of such app! ions are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 





List of Gpectfentions pubes during the week ending 
id June, 5 
2402, 3d; 2584, 5d. ; 2585, Gd. ; 2586, 10d. ; 2587, 7d. ; 2588, 7d, ; 2580, Bd. g 
2590, is. 10d. ; 2501, 3d. ; 2602, 7d, ; 2593, 6d. ; 2604, 3d. , Bd. ; 
2597, 1s. ; 2508 ; 2599, 10d. 





.% 3 2505, ; 2606, va., 
‘ , 3d. 3 . ; 2600, 6d, ; 2601, 6d, ; 2602, 3d. ; 2608, 10d. 5 
2604, 5d. ; 2606, 3d. ; 2606, 3d. ; 2607, 5d. ; 2603, 9d. ; 2009, 4d. ; 2610, Is. 14. 


*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 6s. must be remitted by Post-ollice order, 
made payable at the Post-office, High Holborn, to Mr. Bennet Woodcroft, 
Great Seal Patent Office, 

Tue Committee on Gunboats has had numerous sittings, and has 
examined Sir Baldwin Walker, Mr. Abethell, Mr. Luke, and several 
other official gentlemen. Many of the contractors are 








iy 
great anxiety to be examined, in order that they may have an 
opportunity of describmg the exertions whi on bebalf 
the country during the war. 
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THE ENGINEER 








_ June 29, 1860. 








ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, §c. 
2769. R. A. BRooMAN, Fleet-street, London, ‘‘ Marine steam engines.” —A com- 
munication.— Daied 7th December, 1859. 

The First part of this invention consists in lining the top and bottom of 
steam cylinders internally, as well as the faces of the piston, with wood, in 
order to prevent the steam condensing when coming in contact with those 
parts. In both cases the wood is painted or stained white, in order to 
diminish loss of heat by radiation. It also consists in lifling with felt, or 
other like non-condu: pew the steam ports, slide-valves, and those 
portions of the sides of the cylinder which are alternately exposed and cut 

from . A sheet of copper covers or holds the 
felt in position. The felt can be replaced by an air-chamber if found more 
convenient. To avoid loss of steam, the inventor maintains a continuous 
supply of steam at the back of the valves through a small pipe furnished 
with atap. A screen is sometimes placed above the valves of the air and 
other = in order to prevent, as much as possible, friction or shocks 
acting on the valve rests. invention further relates to certain arrange- 
ments of screw propellers, and consists in ——o rear guide or support 
for the propeller in such manner that the upper ing of the axle can be 
. By lowering the guide the axle becomes disen , owing to the 
shape of the lower bearing ; by this means the propeller is thrown out of a 
perpendicular line on the bearing formed in the stern post. To place the 
= age ° ite working position, the upper bearing of the journal is brought 
an 








slightly raised, in such manner that the shaft no longer rests on 

the ing formed in the stern it, which for this purpose is allowed a 
slight play. To raise the propeller it is placed in the same position as 
lore, tapered end of the propeller shaft is made long enough to 


extend about through the nave or boss of the propeller formed hollow 
for its reception, and is fixed to the propeller by a strong screw ; sprin; 
inst this fastening-screw to prevent its working loose. To with- 
draw the fastening-screw a key is employed which extends from the deck, 
and is ded by a cross-piece formed on the upper part of the frame, by 
means of which the propeller is raised; the key enters the notch in the 
head of the fastening-screw through a conical guide, whereby its intro- 
duction is facilitated, The frame is jointed to permit of the lowering of 
the rear bar or end thereof when the upper bearing is drawn back. When 
the propeller is about to be hoisted out of the water, one of the blades 
enters a notch formed in a catch suspended from the cross-bar or upper 
piece of the frame, ts the 7 ler revolving, and at the same time 
prevents the joints in the frame bars from playing. The sides of the frame 
are formed of round iron bars covered with copper ; the rear bar is sur- 
rounded with a triangular case, in order that the water which strikes 
_— the after supporting-post may not meet with any obstacle. When 

e a shaft is drawn wholly inwards, the opening through which it 
passed is closed by a slide, to prevent the admission of any water. The 
stuffing -box is made tight by placing an india-rubber washer therein between 
a metallic washer and the bottom of the box ; a screw or screws are em- 
ployed to p the itch washer. The weight of the after- of 
the shaft is borne by # block which is free to slide on or in guides ie to- 
and-fro motion of the shaft is obtained by means of a screw thread cut on 
the shaft in gear with a corresponding internal thread of a wheel which is 
free to revolve in suitable ngs, and is caused to rotate by a worm on a 
vertical tube passing up between decks, and worked by a capstan, In the 
interior of the tube a rod is placed, on the upper end of which internal rod 
a click or catch is fitted, by which the worm is thrown in and out of gear, 
thereby releasing the worm-wheel which revolves with the screw shaft. 
The extreme end of the propeller shaft is keyed to a joint-piece. When 
the shaft is to be run in, the key is removed, and that of the shaft 
connected to the joint is swung round on a quadrant which allows the dis- 
connected part of the propeller-shaft space to be run in the required distance. 
The lower ends of the fore mast and aft stern posts are connected by means 
of a metal shoe which forms a continuation of the keel. The invention 
also consists in the application of = or blacklead to coat screw pro- 
pellers, in order to facilitate their passage through the water.—Not pro- 
ceeded with. 

2779. J. G. N. ALLEYNE, Butlerley Ironworks, Alfreton, Derbyshire, “ Boilers, 
ships’ tanks, dc.” — Dated 8th December, 1859. 

This invention consists in uniting the iron or steel plates of steam boilers, 
and other hollow vessels formed of iron or steel plates, by welding them 
together with the intervention of a double-grooved or -shaped piece of 
iron or steel which the patenteg calls a “glut.” The invention, however, 
admits of certain variations, as mentioned. The edges of the plates are 
introduced into the grooves of the glut, and heat is applied to the junction 
by means of one or more small cupola furnaces, or in ~~ other convenient 
manner. When the junction has reached a welding heat, the parts are 
compressed Sones by hammering or rolling, or by simple pressure, and 
are thus united into one piece. A portion of the glut may be burned or 
oxidised in the operation, but the edges of the plates and the portion of 
the glut between them are protected from oxidation hy the other parts of 
the glut. He bends the glut or grooved bar into cylindrical or other forms 
as may be required for the form of the boiler or other vessel. 


Cxiass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

2761. E. A. Woon, Vicloria-terrace, Notting-hill West, Middlesex, ‘‘ Anchors.” 

= 6th December, 1859. 

This invention consists in constructing the shank of the anchor divided 
crosswise, or in two parts connected together by a strong pin passed through 
a toggle-joint formed upon that part of the anchor to which the flukes are 
welded or otherwise fixed or connected, The lower end of the upper por- 
tion of the shank the inventor pro to form curved as a movable knuckle, 
80 as to fit into a corresponding recess formed in the le-joint. He also 
proposes to form either straight or curved short arms on such said curved mov- 
able knuckle, so that in the act of weighing an anchor thus formed, the effect 
is to cause one or other of the short arms of the aforésaid knuckle to press 
against or upon the edge of the curved part of the toggle-joint aforesaid, 
and by so doing to exert leverage upon the lowermost part of the shank, 
thereby breaking the ground in which the flukes of the anchor are fixed. 
—Not proceeded 











2795. J. Tunwick, Clarendon-street, Portsmouth, ‘ Steering apparatus.”— 
Dated 9th December, 1859. 


» . 

In carrying out this invention the patentee fixes upon the head of the 
rudder-post a worm-wheel which gears into a worm mounted on a shaft 
| ope crosswise of the ship, and supported by its ends in suitable bearings. 

e aforesaid shaft is formed square at its centre upon which the aforesaid 
worm fits loosely, so as to be capable of moving laterally against two helical 
springs of metal, or other shaped springs of suitable material other than 
metal, the said springs being kept in position upon the aforesaid shaft, one 
ateach side of the aforesaid worm, and between the ends thereof and the 
supports of the shaft or otherwise, Each extremity of the aforesaid shaft 
has a pulley fixed thereon, over which is passed an endless rope or chain, and 
from thence is carried along any convenient part of the upper deck to the 
forward - of the ship; from thence it is returned back to the stern part, 
and finally passed round a band fixed on the axis of the steering whe, so 
that either by re motion to the steering wheel, or by pulling the 
rope from any part of the deck, the worm will receive motion, and impart 
the same to the worm-wheel and the rudder on which the said wheel is fixed. 
An important feature of this invention consists in the use of the before-men- 
tioned springs at each side of the worm, as they allow the rudder to yield 
on its being suddenly struck by a heavy sea or otherwise. Another feature 
consists in constructing stecring wheels of wood and metal combined 
in anew manner so as to obtain lightness and strength. 

2813. KR. Emery, King-street, St. James's-square, Westminster, ‘* Carriages 
Sor common roads,”— Dated 12th December, 1859. 

This invention cannot be described without reference to the drawings. 

2830. J. Baruine, Belle Grange, Lancashire, ‘‘ Propelling vessels.” —Dated 13th 
December, 1859. 

This invention relates to the propulsion of vessels by means of jets of 
water projected through orifices or slots in tubes. e jets are driven 
out under high pressure, and to effect this the patentee uses a force-pump 
having its piston furnished with cupped leathers, which are protected from 
ex ve friction (whenever such protection may be thought necessary), 
by a metal hoop or ring. The hoop is attached to the leather by means of 
rivets or screws with nuts, and is so constructed and fitted as to be capable 
of expanding with the leather under the pressure of the water. It may be 
formed after the manner of a cooper’s hoop with ends overlapping but left 
free, and ground to a razor’s fineness, Or, it o be made in the first 
place entire, and fitting the inside of the pump or slightly larger, then cut 
through transversely (as is sometimes done in the case of pistons of steam 
engines) and a metal e or a wae inserted into the opening. The 
pump is double-acting and is worked by an engine of either high or low 
pressure, that is, either by a condensing or non-condensing engine. The 
water is in the first a into a receiver which may be made to 
communicate with an air-chamber whenever such an ment may be 


valves of 


thought pet ne Sag | which furnishes the most suitable position for the 
egress 

this receiver, or closely 

directly down’ 


the pump so as to avoid throttling. At the bottom of 
counected with it, are two pipes or barrels ing 
ward through the bottom of the ship, or furnished with an 





of such prolongation. In each of these barrels 
ibe at top, closed at bottom, and having on 
side either one large , or two or more smaller orifices one above 
another, or a slot. A rod firmly attached to the bottom or sides of each 
tube passes up through stuffing-boxes to the deck or any convenient place, 
where it is supported by a frame. A nut above the frame enables a man to 
raise or depress at pleasure, so as to disclose a larger or smaller 
amount of aperture for the d of the water. A wheel or lever affixed 
to same rod enables the man to turn the tube either outwards, back- 
wards, or forwards. The jets from these tubes form the principal! propellers. 
But in order to provide the means of working the ship more quickly when- 
ever it may be needed, the patentee places two additional jet-tubes near the 
bow of the vessel one on each side of the keel, and connects their barrels or 
chambers with the hydraulic apparatus aft, by means of a pipe or pipes 
furnished with cocks for turning the water on or off at pleasure. Thus by 
directing outward a jet fore and aft on opposite sides of the vessel, the other 
tubes being ret: within their barrels, the vessel may be made to come 
round like a Barker’s mill, or, the whole power of the engine may in a few 
seconds be concentrated upon either one of the jets, the stroke of the engine 
remaining unchanged. For a ship of war, or for a ship on a lee shore 
engaged fn difficult navigation or in danger of collision, such an equipment 
would be found invaluable. There wlll be some loss of power from the 
friction of the water in the connecting pipe or pipes, but as the forward 
jets are intended for ional use only, and that under circumstances 
wherein steam is often blowing off, the loss from this source is not of 
sufficient importance to render it 'y or desirable to repeat the 
entire apparatus, 

2840. S. BenthEy and J. SrRincerR, Wednesbury, ‘‘ Railway chairs.”— 

Dated 14th Dee r, 1859. 

This invention consists in forming, forging, or casting railway chairs, in 
a general way, in such a form that one side, or jaw for clipping the rail, 
shall be connected with, and form a permanent part with, the base or seat 
of the chair, and to connect the other jaw by a hinge joint, and causing the 
two jaws to clip and hold the railway between them by a bolt or bolts passing 
through the rail and the jaw, such bolts being formed with a head on one 
end, and tapped or screwed at the other for receiving a nut and washer ; and 
such chairs may be secured to their respective sleepers by spikes or bolts in 
the ordinary way; but in some instances it may be beneficial to have both 
— to work on hinge joints, so that, by throwing them back, the rail may 

freely placed in a position to be held by the jaws, being closed and 
bolted, and the chair bolted or secured to the sleeper. This plan of making 
railway chairs admits of being readily cut up, and bent into the desired 
shape from suitable strip or flat-bar iron, and, when applied, will possess 
equal strength with the a cumbersome cast-iron chairs now generally 
in use, thereby rendering such chairs of essential value in exporting them 
for foreign railways, for in that case, when worn out as chairs, they will be 
valuable as scrap iron, and may be used up for a variety of purposes. 
— this same principle admits of such chairs being cast when 

lesired. 
2844. A. B. Isporson, Sheffield, ‘* Draw and buffer-spring apparatus for 
railway carriages.” —Dated 14th December, 1859. 

This spring apparatus consists of rings of vulcanised india-rubber sepa- 
rated from each other by intersecting plates or washers of metal, the last 
rubber ring in the series at each end fitting into a flanged collar, and the 
whole pr together and losed in a box or case. An aperture is 
formed in both ends of the case, and a shaft is passed ——— the case, 
collars, washers, and rings, Two slots are so formed in this shaft thata key 
driven through each of the flanged collars passes through the farthest end 
(from the centre of the shaft), of each of these slots, so that, when the 
buffer heads or draw-bar hooks are united to both ends of this shaft, this 
spring apparatus answers equally for both ends of the carriage to which it 
may be attached, both for buffers and draw-springs, besides giving the 
draw-springs the advantage of working through the whole train at the same 
instant. 

2850. F. J. Berries, Kingsland, London, “ Apparatus for propelling vessels.” 
—Dated 15th December, 1859. 

The inventor uses paddles or floats made of wood or metal, or the two 
combined, attached to an endless band or chain, passing over two or more 
wheels, one or more wheels giving motion to the band. By this means a 
lengthened sweep of the paddles is obtained instead of a short dip, which is 
the only result of the present paddle-wheel.—Not proceeded with. 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


2763, A. TurNER, Leicester, ‘‘ Elastic fabrics.” —Dated 6th December, 1859. 

This invention relates to a novel mode of producing an elastic fabric with 
a fine terry surface. In carrying out this invention the inventor uses a 
large number of fine elastic strands of india-rubber, which he places much 
closer together than is usually the case in making corrugated fabrics or 
shivered goods, taking care, however, that there is a clear space between 
all the elastic strands, so that the two covering fabrics between which the 
elastic strands are placed may be cemented ther, The inner surfaces 
of the covering fabrics are coated with india-rubber or elastic cement, and 
the elastic strands having been properly arranged between the fabrics, the 
whole are between rollers so as to cause them to combine and become 
one united but compound fabric. In order to produce the terry surface 
the rollers (or one of them) should be grooved or corrugated, and when the 
fabric has been passed between them the grooved or corrugated roller will 
indent the surface of the fabric and impart thereto an appearance closely 
resembling a fine terry fabric.—Not proceeded with. 

2806. W. Wuiretey, Lockwood, near Huddersfield, “‘ Looms.”—Dated 10th 
December, 1859. 

This invention relates to the shuttle-box and picking motion of looms, 
and consists in working two or more shuttle-boxes by means of a wheel 
placed on one or both sides of the loom, and having projections or tappets 
screwed or otherwise secured to its periphery, and worked by a ratchet or 
sneck-wheel, or any other suitable mechanical contrivance from the crank- 
shaft, so as to raise or lower the shuttle-box at any required time. This 
same arrangement also serves to regulate the picking motion when desired. 
—Not proceeded with. 

2832. 8S. C. Lister, Manningham, and J. WARBURTON, Addingham, ‘‘ Ma- 
aioe Pe preparing and combing wool, flax, silk, dc.”—Dated 13th 
Decen , 1859. 

This invention consists in a new o | parts, which 
work as follows:—The fibrous material is first formed into suitable slivers 
either by carding or other well-known means, and then fed into a screw 
gill nipping-head, such as was we on February 24th, 1851, by one of 
the inventors, namely, the said 8. C, Lister. The tufts of fibre are then 
drawn out, as stated the specification of the said letters patent, and 

laced upon a comb, and, as the comb travels along, the ends of the fibres 

n the comb pass under a nipping-plate, and are P nst the head of 

the comb and are held, whilst the ends standing out from the comb are 
combed, dressed, or hackled. The ends of the fibrous materials standing 
out of the comb are then taken hold of by a nipping instrument, which the 
inventors prefer to be circular, and the other ends of the fibre (those in the 
comb) are either drawn out through the teeth of the comb or lifted out by 
a circular brush or other instrument; if a brush be used, it should be 
placed within the comb and against the back of the teeth, and caused to 
revolve in the direction of the head to the points of the teeth, so as to lift 
the fibre out of the teeth. The ends of the fibre which were in the comb 
will now be standing out of the nipper, and carried forward by the nipper 
as it travels round, and presented to toothed surfaces to be d , combed, 
or hackled. The ends of the fibre standing out of the nipper, when suffi- 
ciently combed, are then placed upon a comb to be drawn into a sliver or 
slivers, or the fibre may be taken from the nipper in any suitable manner 
without being placed upon a comb. 

2833. J. H. Dickson, Rotherhithe, Surrey, ‘‘ Improvements in the manufacture 
of yarns.” — Dated 13th December, 1859. 

This invention relates to the treatment of certain resin-bound fibres for 
the purpose of rendering them fit for being mixed with animal fibres for 
making yarns. Hitherto it has been considered impracticable to mix these 
fibres with wool or silk, by reason of the difficulties attendant on spinning 
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as to form slight partitions between the spindles. By this improvement, if 
its particular 


the thread or sliver breaks, the loose end thereof is confined to i 

a oe tions or guards, instead of being allowed to come into 

contact with, run double, or wrap round the next or adjoining spindle, 

whereby much waste of material is at present caused ; or a pin or stud may 

be placed upon the shoulder of the flyer for the same or a similar purpose. 

2837. J. CHAMPION, Manchester, “ Arrang ts 0 indles, , and 
bobbins, applicable to machinery Jor ae © S ing, ite bling 
Sibrous materials.” —Dated 14th December, 4 

This invention cannot be described without ref: to the drawing 
2839. J. Leacu, Leeds, “‘ Improved mode of, and apparatus for, oili re- 

paring, and mixing wool.”—Dated 14th December 1859. ihe Otadtid 

Hitherto, the oiling of wool } reparatory to its being scribbled or carded 
for spinning or felting, has been effected by sprinkling it by hand while 
lying In layers or heaps on the ground, or as in the worsted trade, by 
delivering it in large drops by means of various appliances, and the conse- 
quence has been the saturation of portions of the wool, while other portions 
have ined Pp ively free of the oil. By this imperfect mode of 
conducting the operation not only imperfect and bad work is produced, 
but a great waste of oil and labour has consequently resulted. To remedy 
these defects, when oiling, goeuesing, and mixing wool before it is scribbled 
or carded, the patentee feeds the wool by hand on to the apron or grid, of a 
kind of a carding or combing machine ; or an ordinary ‘‘ plucker,” which is 
a machine consisting principally of a rotating cylinder armed with projecting 
spikes or teeth, and, while passing to this working cylinder, in a regular 
and measured quautity, he discharges the oil or other lubricating material 
into the wool in the form of spray, thereby insuring an equal distribution of 
the oil through the mass of wool submitted to the oy ion of the hine ; 
or the oiling apparatus may be applied to an ordinary teazer or plucker ; or 
to the various existing machines used in the carding, combing, preparing, 
or drawing of wool before spinning. 

2858. W. Gapp, Nottingham, ‘‘ ings and quillings on lace or warp-lace 
machinery.” — Dated 16th Pa om By bg ’ 

This invention consists in manufacturing edgings and quillings simul- 
taneously, on one and the same lace or warp-lace-machine (instead of on 
separate machines), in the manner hereinafter descri In ordinary 
machinery employed for the manufacture of lace or warp-lace, what are 
called ‘‘ edgings” are made alone, and what are called ‘‘ quillings” are made 
alone, each on different machines, whereas the patentee proposes to make 
both edgings and quillings at one and the same time and on the same 
machine, and this he performs by means of an arrangement of the warp 
and what are called “ thick” threads in the top and bottom bars of the 
machine, which are actuated by a Jacq apparatus, or by wheels, 
or pin-plates, or chains, or by the jacking-threads. 























Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implemenis, Flour 
Mills, $e. 
2778. W. Spence, Chancery-lane, London, ‘‘ Rotating harrows.”—A commu- 
nication.—Dated 8th December, 1859. 

This invention consists in the construction of harrows in such a manner 
that their rotation may be caused by the dragging force applied to them, 
without the aid of auxiliary gearing-wheels. For this purpose the teeth on 
one side of the line of draught are made to descend to a greater depth into 
the ground than those on the opposite side of the same, the former 
becoming thereby retarded, while the latter, being comparatively free to 
= to the dragging force, are correspondingly advanced until they cross the 
ine of draught, when they are in turn retarded by being forced to a greater 
depth into the ground. In this manner the continued dragging force 
applied to the harrow will be made to impart a ular rotatory motion 
thereto concurrently with its forward motion. The depression of the teeth, 
as required, is caused by a weight, but this may be varied, and also the 
construction of the harrow in other respects besides those above stated. 
The harrow, in its simplest form, would consist of a ring with teeth round 
it, but it is intended also to make it with a series of rotating toothed frames, 
combined with the rim or the arms of a rotating central frame, the 
depression of the frame on one side of the line of draught causing the 
rotation of the same on the application of the dragging force, together with 
the rotation of the several toothed frames on their respective axes, 
Another modification of the said principle of construction consists in the 
combination of two or more rotating toothed frames with a frame or 
frames to which the dragging force is applied, such toothed frames being 
susceptible of being inclined as requi by means of their inclined pivot 

ins extending from the draught frame, or by means of obliquely set boxes 
in the eyes of the said toothed frames, or by means of a doubly-inclined 
pivot pin, the form of which is such as to adapt it for the reception of two 
rotating toothed frames. 


2799. J. R. and H. Tuompson, Buckden, Huntingdonshire, ‘‘ An improved 
agricultural implement.” — Dated 9th December, 1859. 

This invention consists of an apparatus for shaking straw as it leaves the 
threshing-machine, and as it is carried over by an elevator to the stack. so 
as to prevent any corn being carried on to the stack, which is frequently the 
case as it now comes from the thresher, this apparatus being either portable 
or ted to the threshing hi e elevator is moun on a 
suitable framing in connection with a series of cranks which run across the 
elevator, and are worked by a band-wheel or drum ; the elevator is raised 
or lowered by suitable means, so as to keep it at all times level or above the 
top of the stack. A riddle is placed beneath the shakers, and is worked by 
a vibrator, when the clean corn drops into a receiver that is below. 
2810. S. W. Campain, Deeping-St.- Nicholas, Lincolnshise, ‘‘ Machi 

removing or elevating straw, d&c.”—Dated 10th December, 1859. 

This invention relates to a means whereby trusses of straw or sheaves of 
corn may be removed from one place to another, and elevated by 
mechanical means when required to form a stack, instead of its bein, 
necessary for the workman to carry the truss or sheaf up a ladder by han 
The improved apparatus consists, principally, of a travelling rope, chain, or 
band, adapted to a driving-roller, and passed round a suitable pulley or 
pulleys, arranged in such a manner that they may be adapted to an upright 
post, whereby the said pulleys, and consequently the elevated end of the 
carrying rope, may be raised to the desired height. To this travelling rope, 
chain, or band are adapted hooks, catches, or other analogous contrivances, 
whereby the trusses of straw or sheaves of corn may be suspended from the 
said rope, chain, or 


CLass 5.—BUILDING.—NoneE. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Sony, Shells, Gunpowder, Imple- 

ments of War or for Defences, mn Carvlages, $e. ead 

2307. J. Cuatrertos, Wharf-road, City-road, London, “ Projectiles."—Dated 
10th December, 185 


Tp L 
This invention is applicable in the First place to the manufacture of those 
descriptions of projectiles which are omndl to revolve during their flight by 
the resistance of the air through which they pass, the projectile having a 
passage through it from end to end, with inclined ri or projections on 
the sides of the passage on which the air impinges. Such projectiles have 
heretofore been manufactured by casting ina mould. Now this invention 
consists in producing them by pressing or drawing the lead or other metal 
for forming the projectile through a die, as in the manufacture of lead pipe, 
except that the mandril has inclined grooves or notches formed in it which 
produce cor ding inclined ri within the pipe; the pipe so pro- 
duced is cut off in lengths, each suitable to form a projectile, and the pro- 
jectile may subsequently be finished by shaping the end or ends, and 
providing it with a suitable wad for closing the passage through it until it 
has escaped from the gun as heretofore. The apparatus the patentee prefers 
is that commonly pag in making lead pipe, and in which the lead in a 
heated state is p in a vessel with a die at one end, and a piston work- 
ing in the vessel forces the lead with sufficient pressure to squeeze it out 
through the die. This invention is also applicable to the fact of 
projectiles which have exterior wings or projections to enter the ves 
of anfle. In producing such projectiles he presses or draws the lead or 
other metal through a die of suitable size and form, having notches in it 
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the same, but chiefly from the fact of silk and wool ees t 
inapplicable to the \egetable fibres in order to prepare them for the dye- 


corresponding in form and inclination to the rifle grooves of the arm with 
which the a, ws is to be employed. In this manner he produces a 





vat. With the view of preparing the vegetable fibres h . 
and fitting them for being manufactured in admixture with wool and silk 
into yarn, the patentee subjects them to the — process of J. J. Crigeen 
(dated 16th June, 1858, No. 1363), whereby a silky and woolly material 
itable for spinning is obtained. This process, which consists, as far as the 
main object of this invention is concerned (viz., mixing the product with 
wool and silk), in subjecting the fibres to animal or vegetable oil mixed 
with liquid ammonia or its carbonate, will, he finds, so 0) upon the 
fibres as not only to soften them and prepare them for spinning, but also 
render them capable of receiving dye-liquor when combined with wool and 
silk, and it is this hitherto unknown property of which he avails himself in 
order to produce mixed yarns. The fibres which he proposes to treat with 
the oiling process for the purpose of admixture with animal fibres are the 
lants commonly known as rhea, assam, and China grass, plantain, aloe, 
* 's ~~ oman dagger with grass leaves, pineapple, and 
e joe. 


2836. T. Bouton, J. Berrensmaw, and J. McConne.b, Bolton-le-Moors, 
** Machinery or apparatus for roving, slubbing, spinning, and doubling 
cotton and other flbrous materials.” — Dated 14th December, 1859. 

This invention relates to all such machines wherein spindles and flyers are 








employed for roving, slubbing, or doubling and other fibrous sub- 
stances or ma‘ and consists in the novel ion or adaptation of 
pieces of metal or o' material, placed between the spindles, 80 





having wings or projections running spirally around it, from 

which lengths are cut, each suitable to form a projectile, and they are 

finished at the ends by subsequent processes. 

2829. W. Harpine, Forest-hill, Kent, ‘‘ Improvements in breech-loading fire- 
arms and in cartridge-carriers.”— Dated 13th December, 1859. 

The First part of this invention is particularly applicable for double- 
barrel fowling-pieces. In constructing fire-arms of this description, the 
barrels, which are open at their bi ends, are connected with the stock 
by a hinge placed underneath the barrels at a short distance from their 
breech ends. The Is are capable of turning on this hinge, and thus 
their breech ends are raised to allow of the charges being introduced. So 
far, the arm is similar to fowling-pieces heretofore constructed, but hereto- 


fore the ends of the barrels, when they have been closed for firing, have 
rested up against a bseech-plate attached to the stock. Now, in arms 
constructed ding to this i ition the breech ends of the barrels, when 





up into position for firing, do not come in contact with the breech- 

the space between the end of each of the barrels and the breech- 

late is filled by a block or breech-piece having a conical projection formed 

This cone enters end of the | Sader which is made exactly 

are ~—_— at the bottom of the barrels, and 

out of way when the breech ends of the 
the fired, the breech- 
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THE ENGINEER 








pieces are bored and fitted with at the top or side to receive ordinary 
wi are by wor! on either side of 

stock, as is usual in muzzle-loading eo. t 
permits of the piece ls are locked in their 
wement above described may be applied 
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arran, 

is applicable to fowling-pieces, rifles, and other 

e invention relates to improvements in cartri 
made of the same width as the length of the cart- 
cartridges are placed side by side within the carrier, and are 
constantly pressed by a spring to one end of it. In the bottom of the 
carrier, at the end to which the cartridges are pressed, there is a hole 
h h whi y depressing a thumb-piece exterior of the carrier, the end 
cartridge may be pressed out. The thumb-piece is provided with a spring, 
in order that it may spring back to its original tion when the pressure 
of the thumb upon it is removed, so as to be ready to press out the next 
cart . ers of this description are particularly applicable 
for holding cartri for breech-loading fire-arms, and for other cartridges 
which are inse whole into the barrel of the fire-arm, as the cartridges 

may be pressed direct from the carrier into the barrel. The cartri 
carrier is also provided with a cap-holder constructed as has before been 
proposed, so that the caps are p to one end of the holder by a spring, 
at which end there is an opening through which the cap may be pressed out 





r 


on to the nipple of the fire-arm.— Not proceeded with. 
2852. C. Reeves, Birmingham, “‘ Breech-loading jire-arms.” — Dated 15th 
December, 1859. 
This invention cannot be described without reference to the drawings. 


2869. F. and H. Hocustaguier, Gresham-street, London, *‘ Substitute for gun- 
powder.” —Dated 17th December, 1859. 

The inventors mix together, First, chlorate of potash, or other chlorate of 
lead ; Secondly, nitrate of potash, nitrate of soda; or, Thirdly, charcoal or 
sulphur in a talli pk This position they mix with water, 
and they saturate with it paper or ether vegetable substance, which, when 
it is dry, is suitable for use in the place of gunpowder.—Not proceeded with. 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

2825. C. VINALL, Brom , Middlesex, ‘* Window-blinds, maps, charts, dc.” 

—Dated 13th , 1859. 

The inventor employs, Firstly, a pulley-wheel to be fixed on the end of 
the ordinary roller, through the centre of which he fastens a cord, so 
that, as the blind is drawn down, the cord is wound on the pulley wheel. 
On the axis of the pulley wheel he forms a collar or flange (the end of 
which is rounded), so that there is an interstice between the pulley and the 
said collar or flange. Secondly, he provides, to be fastened by screws or 
other suitable means to the window frame, a bracket which is formed with 
a step, and also with a groove so made to receive the axis of the pulley 
wheel in the interstice between the said pulley and the collar, that the 
periphery of the pulley comes nearly close to the step in the bracket; by 
this means the cord, as it is wound on, cannot get out of place. Thirdly, 
he provides a spring, which he affixes to the bracket at the step, which 
spring has a hollow formed in it, and is so continued round that it presses 
tightly on the end of the axis of the pulley, the round end of which fits in 
the hollow of the spring, and so is kept in its place in the grooves; when 
required to be taken out the spring is merely pressed back. The other end 
of the roller may be furnished with the ordinary end and bracket, or may 
be provided with another pulley wheel with a cord passing through its 
centre, so that the blind may be pulled down by its means, and up by the 
cord and pulley before described, which would be a substitute for the 
ordinary cord and tassel in the centre of the blind. —Not proceeded with. 
2834. W. Huuss, Birmingham, ‘‘ Metallic bedsteads and apparatus employed 

in the manujacture thereoy.”—Dated 14th December, 1859. 

This invention cannot be described without reference to the drawings. 

2849. W. C. WiLkins, Long-acre, London, “‘ Lamp for lighthouses.” —Dated 
15th December, 1859. 

This invention consists in the method of forcing and regulating the oil to 
the burner, which is effected by means of a leather plunger worked by a 
weight instead of a spring as is usual in lamps for lighthouse purposes, and 
regulated by screw valve, and worked by rack and pinion constructed to be 
put in and out of gear as may be required.— Not proceeded with. 


2866. H. Stokes, Coventry-street, London, *‘ Boots.”—Dated 16th December, 
1859. 








This invention cannot be described without reference to the drawings. 

2868. B. E. Pym, King William-street, London, “‘ Cinder-shovel or cinder- 
sifter.”—Dated 17th December, 1859. 

The inventor makes the pan of the shovel or sifter with two plates of 
metal so as to form between the twoa box or chamber ; the upper plate 
he perforates to admit of the cinder pene Bigg ny from the ash, and the 
ash being passed through into the chamber. With a portion of the upper 

late he forms a lid to be raised for the discharge of the ash into the ash- 
in or elsewhere. In some cases he forms an opening in the side or bottom 
of the chamber for the discharge of the ash, but he prefers the former mode. 

He attaches a handle to the cinder-sifter or shovel in the usual manner of 

attaching handles to fire-shovels.—Not proceeded with. 

2881. E. T. Huenss, Chancery-lane, London, ‘‘ Apparatus for cutting out the 
soles and counters of boots and shoes."—A communication.—Dated 19th 
December, 1859. 

The inventor makes the requisite number of matrices of iron or other 
suitable metal with bevelled cutting edges, the said matrices being fastened 
together with screws, and a piece of metal placed between them to keep 
them at the proper distance asunder. The leather is fixed on a suitabl 


an 

preference employing the sul; or muriate of 

amount of empeelinsion _ as the mass cools, which objection he 
obviates by k mass of the soap while cooling in a constant state 
of agitation, and cooling he breaks up the 

the compound, and thus makes it homogeneous. The proportions he prefers 
for the compound above described are as follows :—Soap, 1 Ib. ; borax, 6 oz. ; 
sulphate of ammonia, 2 oz. 


2801. F. C. Cauvert and C. Lows, Manchester, ‘* Dyeing and printing certain 
yarns and fabrics.” — Dated 10th December, 1859. 

This invention consists in improvements for fixing on yarns and fabrics 
the peculiar class of colours derived from tar products and archil colours 
known as French purples. The inventors apply to the yarns and fabrics 
intended to be dyed or printed a mordant consisting of tanning matter with 
alumina, tin, or other metallic F d (by pref employing the 
tanning matter of gall-nuts and the preparation known as oxymuriate of 
tin), by which <= the colours derived from tar products and archil 
colours known as nch purples, which colours have hitherto been fixed 
by albumen, lacterine, and other azotised substances of a similar nature.— 
Not proceeded with. 

2308. J. L. Beun, Newcastle-on-Tyne, ‘ Sulphate of magnesia.” —Dated 10th 
December, 1859. 

This invention consists in exposing magnesian timestone to the action of 
sulphurous acid, by which means a salt or salts of magnesia are produced, 
which can afterwards be oxidised so as to produce the sulphate. 


2814. J. R. Brecxon, Darlington, and R. Dixon, Crook, Durham, “ Coke 
ovens.” — Dated 12th December, 1859. 

The said invention consists in constructing coke ovens with one, two, or 
more flues for the of conveying the gases when they are in a state 
of combustion underneath the floor of the coke ovens. The flues commu- 
nicate with the interior of the oven, and the gases are conveyed through 
the flues under the floor of the oven, and afterwards into a chimney. 


2826. T. Revwoop, Russell square, Middlesex, *‘ Paper, and substances used in 
paper-making.”—Dated 13th December, 1859. 

The tor’s i ts in the facture of paper consist, First, 
in the use of sulphite of , either alone, or previously mixed with 
starch, or starch and vegetable fibre, which is added to the paper-pulp for 
the purpose of correcting or preventing the injurious effects of chlorine or 
chlorine compound in the pulp, and in other ways yy! the quality of 
the paper; and, Secondly, in the use of sulphite of barytes mixed with 


it just before juivalent of a salt of ammonia, by 
j proportion a i 
ph 








bunghole. 

2835. W. CLaark, Chancery-lane, London, ‘‘ A heating apparatus for boots and 
shoes, &c."—A communication.— Dated lath 

For the pur of this invention a small 

of kind of t or shoe, or other covering. 

circulate through small_metallic tubes arranged between the iH fy open- 

ing to the exterior ; or the products of bustion may be 

metal sole placed inside a sole of leather. The entire plate 

by the conductibility of the metal. The supply of air is obtained by means 

ol equaling made in the heel. The heel is hinged, or otherwise jointed, for 


the pu of opening and closing it. 
2sis. Bepsox, Manchester, ~* Puddling Surnaces.”—Dated 14th December, 
1 


This invention consists in forming the bottoms and sides of puddlii 
furnaces of wrought-iron hollow, tituting chambers, into and out 
which a stream of water is allowed to flow. 


2841. R. Lawson, Manchester, ‘‘ Machinery or apparatus for 5 
patterns or devices upon metallic printing rollers or plinltere to Dee 


14th December, 1859. 

This invention relates to machines wherein patterns or devices are 
punched upon metallic rollers or cylinders, being =a for prin 
woven fabrics, First, the invention consists in a pecu 
apparatus which will obviate the inconvenience now experienced in self- 
acting machines with regard to the cylindrical roller being caused to revolve 
or move before the punch has time to be removed or lifted from its 
surface, causing thereby a slight scar or scratch to the roller, which mate- 
rially invalidates such cylindrical roller. The means the inventor uses 
to accomplish a clear impression is by the employment and use of two or 
more levers in connexion with the pitcher-lever, such levers, the 














animal, vegetable, or mineral size for sizing r. His improvements in 
he facture of subst used in paper-making, and which 
are also applicable for other purposes, relate to the production of animal 
and vegetable size ; and consist, First, in the use of bicarbonate of lime 
for the purpose of neutralising the lime contained in the pieces of animal 
skin, commonly called glue-pieces, in the undried state from which animal 
size is made, and which size may be afterwards made into the substance 
called gelatine ; and, Secondly, in the use of starch which has been treated 
with chloride of lime, and mixed with sulphite of barytes for making a size 
suitable for sizing paper, and for other purposes.—Not proceeded with. 


2854. E. Cormier, Paris, *‘ Eggs.”—Dated 15th December, 1859. 

This invention consists in covering the eggs to be preserved with a solu- 
tion of any suitable material, which, on becoming dry, leaves the entire 
outside or shell of the egg covered with a coating impervious to wet and air, 
for which purpose the patentee prefers using copal varnish, viz., a solution 
of gum copal in spirits of wine, oil of turpentine, or any other suitable 
solvent, to which copal varnish, other suitable varnishes, bees’-wax, tallow, 
or any other suitable gummy or gelatinous substance may be added. The 
eggs to be preserved are provided on the outside with one or more layers or 
coatings of the said varnishes by means of a brush, by dipping the eggs into 
the varnish, or by any other suitable means, 

2861. J. L. Kine, Oxford-street, London, ‘‘ Submarine lamp and safety-lamp 
Sor mines, de.” —Dated 16th ", 1859. 

This invention consists of a submarine lantern of any convenient form 
furnished with glass lenses or reflectors, a gas burner or oil lamp, candle, 
or other sources of artificial light. The upper part of the lantern is fiited 
with two tubes of unequal length, the largest being placed over the flame ; 
the products of bustion will therefore constantly and rapidly up the 
tube, while, by means of the short tube, a current of air will be as con- 
stantly descending to supply the flame. A float can be attached to the = 
part of each tube, in order to suspend the lantern under the water, which 
can be moved about according to the will of the diver, or those above the 
water.—Not proceeded with. 


Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 

2809. J. CHaTTERTON and W. Smitu, Dalston, Middlesex, “ Inpr ts in 
insulating telegraphic conductors, and in the treatment of gutta-percha.”— 
Dated 10th December, 1859. 

When telegraphic wires or conductors are insulated with a covering of 
gutta-percha, it is found that minute pores in many cases exist in the 
covering, resulting from imperfection in the process of manufacture. Now, 
according to this invention, the patentees fill the pores in the gutta-percha 
with an insulating liquid, and for this purpose the covered wire or con- 
ductor is pl in a close vessel, and the air is exhausted, so as to empt 
the pores as completely as possible, and the insulating liquid is afterw 
forced into them by forcing it under, considerable pressure into the close 
vessel. Wires or wi insulating covering of india-rubber or 























table or ope and pressure applied by lever or other mechanical means, 
by which the operation is completed at once. A spring is placed on the top 
of the apparatus to force the sole, heel, or welt out after it is cut, the seam 
being also marked on the leather at the same time, one of the matrices 
being furnished with teeth for that purpose.— Not proceeded with. 





Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and “Lights Materials, Preparation and Preservation of Food, 
Brewing, << Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2771. R. H. Coutygr, Alpha-road, St. John’s Wood, Middleser, ‘‘ A chemical 
ink pencil or composition applicable as an instrument or means for writing, 
drawing, and marking.” —Dated 7th December, 1859. 

The patentee cluims the employment in the manufacture of such pencil or 


th an 
other insulating subst , may be similarly treated. 


2857. C. Hancock, West Smithjleld, London, “‘ Telegraphic conductors and 
cal.les.”— Dated 15th December, 1859. 

According to this invention the patentee takes india-rubber that has pre- 
viously been vulcani: and in that condition applies it on the wire or 
other conductor for insulating purposes. He or other metallic 
conductor through tubes le of vulcan india-rubber, and then fixes 
or retains the tubes in cea by binding or braiding them with cords, tapes, 
or twine, or other suitable binding or braiding substance or material. The 
tubes may be made of sufficiently thin material to admit of their stretchin 
with ease over the wire or other conJuctor; they should then be retain: 
to the full stretch required, whilst being bound around as stated, with any 
suituble material (preferably in the shape of cord, tape, or twine), that will 
ensure a close contact between the tube or wire, and other conductor, whether 
such conductor be of bare metal, or previously coated or insulated. He 
also insulates wire or other conductors with tapes, threads, fillets, ribbons, 
or bands, of vulcanised india-rubber alone or combined with other suitable 
material, by binding the tapes or other bindings around the wire or other 

luctor, either spirally or by laying or arranging them longitudinally, 





composition of anhydrous potassa, or other anhydrous subst , having 
such — for humidity as to absorb it from the atmosphere or other 
source, and thereby become more or less deli t, in bination wit 





oxide of silver, or other material of such haract , that ch 1 action 

will take place with it, and the anhydrous substance on the latter becoming 

deliquescent, and a distinctly visible permanent product will result. 

2775. C. C. Simonet DE CuanGy, Boulogne-sur-Mer, France, “ Bread.” —Dated 
7th December, 1859. 

The principle of this invention consists in introducing in the facture 
of dough an agent which will dissolve the greater part of the gluten, and 
other nutritive elements contained in the flour, and which will ensure a 

eater amount of more nourishing bread for a given quantity of flour. 

conditions necessary are that this agent be essentially hygienic, that it 
be not costly, and that it facilitate digestion and assimilation to the blood. 
That which the patentee prefers is diastase, which he obtains by infusing in 
water malted barley. It is this aqueous product roughly filtered which he 
mixes with flour in the making of dough, by substituting it for water. 


2777. R. T. Partison, Daldorch House, Ayrshire, N.B., ‘‘ Printing and dyeing 
certain woven fabrics and yarns.”— Dated 7th December, 1859. 

In carrying this invention into effect the inventor takes a preparation 
from milk, commonly called ‘ lactarine,” as described in the enrolled speci- 
fication of his previous letters patent dated the 2nd November, 1848, for 
‘An improved preparation or material for fixing paint or pigment 
colours on cotton, linen, woollen, silk, and other woven fabrics,” Of this 
preparation called lactarine he takes, for example, 14 lb. in weight, and 
dissolves the same in six pints (imperial measure) of boiling water by the 
action of 1 lb. weight of carbonate of soa crystals mixed therewith. With 
the solution thus obtained he prints on the fabric, which, when dry, he 
exposes to the action of steam in the usual manner. He then takes 
the fabrics as thus prepared an gitates them in a preparation of 
milk of lime in its caustic state at a suitable temperature, and at a 
strength of about 6 deg. of Twaddell for a period of about ten minutes, 
more or less, ding to ci He then washes the fabrics as 
thoroughly as racticable, in order to get quit of the superfluous lime, and 
thereafter subjects the same to the process of dyeing in the usual manner 
practised by calico printers or dyers, with the requisite preparations of 
orchil, cochiveal, picric, or other analogous colouring matters intended to 
be used.— Not proceeded with, 
2792. W. BoauEr, Cedar-street, New York, U.S., “Compound for washing 

purposes.” —Dated 9th December, 1359. 

This invention consists in facturing a pound to be used with 
soap for detergent purposes, which compound is of such a nature as to 
evolve ammonia on heating a soap solution containing it, thus very mate- 
Tially i ing detergent properties of the soap, without, at the same 
time, corroding the tissues submitted to its action, as is the case when 
common washing soda is employed for the same purpose. The patentee 
prepares his improved washing compound by different processes. First, by the 
aid of heat, he dissolves or mixes a borate of , soda, or lime, with the 
requisite proportion of soap, allows the mixture to cool, but crutches into 


























and then fixes these insulating tapes, bands, or bindings, in the proper 
position, by binding them with hapes or threads, or by braiding bon om 
or by otherwise fixing them, The tubes, —. or other binders, before 
being applied on the wire, may, if required, be coated with a cement or 
solution, in order to give adhesive property to the surface, and for this 
purpose he prefers a cement consisting of a r d ticated india- 
er dissolved in a solvent composed of oil, gold, size, coal-tar, and 
naphtha, 





Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
_ ~\ eeeaee West Bromwich, Stafford, ‘* Blocks.” —Dated 13th December, 
859. 


This invention consists in substituting a metallic block for a wooden one, 
in the manufacture of sheet-glass, glass shades, and such like articles, when 
the sume are being made by the process of blowing.—Not proceeded with. 


2828. J. R. Jounson, Hammersmith, and J. 8. ATKINSON, Red Lion-square, 
London, “ Machinery for manufacturing printing types."—Dated 13th De- 
cember, 1858, 

This invention embraces a number of improvements in details which can- 
not be described without reference to the drawings. 


= 
2831. W. Ropinson, Bridgewater, Somerset, ‘‘ Cask-wishing machines.”— Dated 
13th ember, 1359. 


This invention relates to machines in which casks undergoing the opera- 
tion of washing are caused to rotate in the direction of their circular form, 
as also end over end, and in all positions intermediate thereof, by the rota- 
tion of the main axis from or by reason of which the alterations of position of 
the cask take place. The main shaft retains the same position, while the cask 
by the action of the machine passes ually through the succession of 
positions mentioned, whereby the clunes and all the interior parts of a cask 
are thoroughly cl d he pat forms his improved machines of two 
circular frames, one within the other, the inner frame being fitted so as to 
move round in its circular direction, and either fittin outer frame 
throughout the whole ci ference, or ted in ring blocks, or 
friction pulleys may be fitted thereto to carry the inner frame. The outer 
frame is mounted on a main axis in the line of its diameter, and on which 
it receives motion and transmits it to the inner frame. The inner frame is 
fitted with two fixed rails forming chords to arcs of the circle, such rails 
being at the ends of the cask. At the sides of the casks are curved movable 
rails, somewhat of the bulged form of the cash-s, one of which curved movable 
rails is fitted and fixed with bolts or pins to the straight rails or bars before 
mentioned, while the other is slid and held thereon by a screw or other con- 
trivance. These curved rails are to ‘oach or recede from each other to 
suit the diameter of cask to be washed, the cask being held by curved 
chocks placed transversely to these rails or bars. To hold and pinch the 
cask in position, he prefers to employ a third curved bar, in which he 
mounts a screw and hand-wheel in order to traverse the movable holding 











liar 
arrang t of which in passing over and u their centres eree 
sufficient dwell to the cylindrical roller for allowing the punch to be clearly 
lifted from the surface of the said roller before it partially revolves, or 
becomes moved for a fresh impression. Secondly, the novel application of 
a brake in connection with the punch, whereby the punch is firmly retained 
m the surface of the roller during the action of the hammer upon it. 
Thirdly, a peculiar nt of finger or catch fixed to the framing of 
the machine, or otherwise acting upon the ratchet motion, for the 
of adjusting the cylindrical roller before receiving a fresh im, 
the punch. Fourthly, the novel employment of a rod or bar supplied with 
sliding stops for the purpose of acting upon a stud attached to the ¥ 
such bar or rod being in connexion with a lever which will stop or reverse 
the carriage according to the pattern required. Fifthly, his improvement 
consists in the employment a lever (attached to the front or hammer- 
shaft) sliding or being worked against a quadrant fixed to the framing, the 
said quadrant being plied with bl , such studs and lever, 
when worked by hand, always allowing the coupling-catches for lifting the 
hammer to enter the adjustable cross- attached to the uprights suffi- 
ciently to allow of the uncoupling or release of such hammer, making it 
necessary, as the cross-head is raised or lowered between the uprights when 
greater or less blow is uired to the punch, that the stud upon the 
uadrant must be adjus' according to the cross-head, thereby allowing 
operator to release the said hammer without any overstraining the 
apy in i Sixthly, the employment of a ring containing a 
step or split-boss encircling the or stud, upon which the pitcher-lever 
moves such step or split- being tightened up or brought into closer 
contact by a set screw, thereby 
pitcher-lever ; and, lastly, the improvements relate to a peculiar and novel 
arrangement of machinery for driving and working the machine, whether 
by hand or self-acting. Such arrangement consists in the working 
gear for driving metallic roller at one end of the mandril, thereby allowing 
the other end free for dorfing, or replacing a fresh roller for impressions, 
—Not proceeded with. 
2843. J. Ruopes, Wakefield, Yorkshire, “Steam hammers."—Dated 14th 
December, 1859. 
In this invention the hammer-head is 
capable of a oe or in another suitable direction, ona 
piston suppo! from above, whilst what may be called the piston-rod 
‘ormed with inlet and escape passages for the steam, as also to receive a 
rod to a valve in the piston, adapted to admit steam to the underside of 
the piston, to aid the weight of theehammer in giving force to the head 
thereof, and also to admit steam on the upper side of the piston to raise 
the cylinder again with its head. 


ane, A Hawksiey, Bromley, Middlesex, “ Pumps.”—Dated 14th December, 


For the purpose of this invention the patentee em) 
by pociepenes of a Y form, and over this a second wenek of similar form 
inverted, and this trough has ends which fit closely to the sides of the 
lower trough, so that the two troughs enclose a space between them. This 
space is divided into two parts by a partition attached to the lower » 
and fitting closely to the inclined sides of the upper trough. This parti 
is made double or hollow, and the space so formed is in communication 
with the suction-pipe, Through each side of the partition 
formed, connecting the two parts of the space enclosed by the with 
the space within the partition ; these are furnished with valves 
opening outwards, P. fitte® with valves opening outwards are also 
formed at the two extremities of the upper trough. This trough, by a 
crank or otherwise, is caused to slide to and fro on the lower trough, so 
that its two ends come alternately close up to the partition between them. 
Each time that the ends of the upper trough move towards this partition 
the valve in the end opens to allow the fluid between the two to escape, 
and during the return motion this valve closes, and the valve on the 
tion opene in order to allow fluid from the suction-pipe to enter and fill the 
space left between the end of the upper trough and the partition. Ia this 
manner the oy ion conti , and a i stream is maintained up 
the suction-pipe and out through the valves at the ends of the upper 
be 
’ 











trough. It will be seen that the troughs may be varied in form wi 

departing from the principle of the invention ; they may, for e: 

made semicircular, or a flat bed may be employed with a three-sided 

fitting over it, These arrangements the patentee does not, however, con- 

sider so advantageous. Pumps constructed according to this invention are 

ay aa for exhausting and forcing air and gases, in addition to raising 

iquids, 

2847. W. R. Crocker, eipetetnt aren, Strand, London, “ Improve- 
ments in cutting corks and bungs, and in apparatus employed therein.”— 
Dated \4th December, 1859, : ot 

In this invention for — corks and bungs the cork-wood is first cut 
into strips, the breadth of which is equal to the length of the cork or bung 
to be cut from it. This is effected by means of a circular knife revolving 
at a considerable velocity, and fitted to a table or platform a slit in 
which the upper portion of the knife passes, the axis of the knife being 
below the surface of the table or platform, The cork-wood is presented to 
the knife by hand, and is gui by a straight edge clamped to the table. 
Thus it is the —_ portion of the knife, or the part above the -_ which 
divides the cork-wood, and not the portion under the axis, which has 
usually been employed when rotating knives have been used for Coane | 
cork-wood into strips, and which is not so effective as the upper 
the knife. From the strips of cork-wood so produced cyl cork are 
cut by a machine, such as described in the fication of a patent granted 
to Lorenzo Blackstone (No. 1,583), in the year 1856, that is to say, by means 
of a steel cylinder sharpened at the end and revolving y, 
which the cork-wood is pressed. 

2348. G. Lesiiz, Hammersmith, “ Preservation of casks."—Dated 14th 
December, 1859. 

The object of this invention is to prevent casks getting musty or 
when emptied of their contents by excluding the air rom, which 
effected by the use of pieces of india-rubber, or other elastic material that 
will answer the same purpose, la'd one behind the other, and having a 
straight slit cut in each in opposite directious jn the form of a +, these 
pieces being secured to the head of the cask, either on the outer or inner 
side (as circumstances may require), over the hole ig which the tap is to be 
inserted, 

2353. W. Westwoop, West-equare, Southwark, “ Portland cement.”—Dated 
15th December, 1859. 

This invention consists in causing the waste heat which has heretofore 
escaped up the flue to be intercepted in its course, and driven by a fan 
into the cement kiln, thereby affording a blast through the kiln to assist in 
the burning and economising the fuel in the manufacture of Portland 
cement.—Not proceeded with. 


2855. J. K Harpy, Fenchurch-street, London, “ Bottle-stands.”—Dated 15th 
December, 1859. 
The inventor pro to mount bottles in metal or other stands, —- = | 
them of such size that, whether loose or made to A sip the bottle, they 
be large enough at the lip or edge to receive the drain or 
from the lip of the bottle inserted therein. The stands he fits either 


a projecting lip or flange inclining inwards, or he makes the stands of such 
proportion with whan py my A the bottles they are intended to 
receive as to allow of the droppings 

proceeded with. 


running down within the stands. —Not 


affixed to a movable cylinder, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Preuminany Meetinc Yesrerpay: Prices Maintained —F alse BRaNDs UPON 
InoN—Pio Inon Trapz—Inonstone TRapE—Cost TRADE AND THE MINES’ 
Inspection Br.t—Boarp or Tape Returns ron May: The Metalliferous 
Exports Analysed—Resection oy Fare Lipnantes ACT AND ScHOoL oF 
PaacticaL Art at WoLVeRHAMPTON—REMABKS OF FRENCH COMMISSIONERS 
on Enoiisn Tasre—Tae Frenca Treaty: Delay in the Supplementary 
Convention: Testimony from Sheffield: French Cutlery: French Steel Plates — 
Tue Bramincuam DeruTation axp THE TREATY: Their Report: In what 
the French Manufacturers beat us: Classification of Hardwares for Specific 
Dutiee—Amentcan New Tanirr Br, acain; Opposition by Consumers of 
Steel : Prohibitory Dutiee—Fatat Boren Exprosion : Pitiable Disclosures. 


Tue Preliminary Meeting of the iron trade was held yesterday 
(Thursday) at the ey sag a comfortable hostelry, near to Stour- 
bridge, the place where the Midsummer Preliminary Meeting has for 
along time been held, and where, in addition to business, there are 
the further attractions of a pleasant piece of country, and —_— 
bowling-green. Now, however, that “the zodiac has n 
taken up to be repaired,” and we are to have no summer this year, 
the attractions of the country and the bowling-green were little, and 
those of business consequently waned almost in the same proportion. 
The attendance of masters was therefore by no means so numerous 
as on some occasions, ‘The leading o! ject of the gathering—namely, 
fixing upon the prices to be recommended to the adoption of the 
quarterly meetings, was disposed of in a very little time. There 
seemed to be no difference of opinion relative to the best course to 
be taken upon this subject. ‘The d d for factured iron did 
not justify a thought of advancing prices; nor did the high rates 
now being paid for the raw material and labour justify a reduction in 
the prices that have recently been quoted. At the same time, there 
was a general opinion that wages in South Staflordshire had 
attained a height that does not tend to the prosperity either of the 
employed or the employer, inasmuch as it prevented the 
former from competing with certain new districts where 
labour is cheaper and there is a greater quantity of the raw 
material close at hand; and, in diminishing the quantity of 
work of course lessened the total earnings of the workmen. 
Nevertheless, in the present market value of labour, and the high 
price of provisions, it was concluded that to attempt to reduce 
the wages now paid to the several descriptions of workmen employed 
in the manufacture of iron would be highly impolitic. The meeting 
therefore recommended the Quarterly Meetings to adopt in the 
ensuing three mouths the prices that have ruled in the past and some 
previous quarters. These are, for bars £7 10s. ; hoops £8 10s.; sheets 
and plates, £9 and £9 10s, per ton. The reports from the leading 
houses as to the state of trade varied little from those which have 
been given for some weeks past, namely, that a quiet but steady 
demand continued for best iron, chiefly for the home market, the 
only difference being that there is slightly more doing on continental 
account. The United States’ demand continues without animation. 
We are happy to notice the rigid adherence by certain makers to a 
resolve to which they have come, to maintain a good name for the 
quality of the iron that they produce. Instances have come to our 
knowledge in which agents, after offering certain prices that were 
rejected, replied that if only a certain stamp were put upon the iron 
they were not particular as to the real quality. Still the order was 
declined, but as no further negotiations took place there is reason to 
feir that the unprincipled conditions were acceded to by some one. 
Upon this subj ct there are some remarks in the last number of the 
* lronmonger,” a trade circular conducted with considerable ability 
in the interest of the branch of industry indicated by its name, 
which we cannot forbear from quoting. The editor says—“ If an 
article is bought that bears a certain mark, or character, or name, it 
will either prove equal to the just expectations of the buyer or it 
will expose its own shortcomings and so warn its owner. In the 
first case, if ae inquiry should prove that the trade-mark 
was deceptive, it will have helped to dispel a mental delusion as to 
the special skill and careful workmanship of a particular maker. In 
the second case, if the article is tried and found wanting, it will 
teach the buyer in future to exercise his independent judgment, or 
to rely upon what after all must ever be his chief protection—the 
eharacter and position of the man of whom he makes the purchase.” 

The pig-iron trade is very dull, Consumers refuse to purchase 
except at a reduction of at least 2s. 6d. upon last quarter's prices, 
and at this reduction not in the quantities for which makers are 
willing to accept orders. Two large makers are said to have come 
to an arrangement each to blow out a furnace. 

The demand for ironstone, the produce of the district, still con- 
tinues active, and prices are firmly maintained. A large quantity 
of red and brown hematite is being brought into the district, and a 
considerable quantity also of North Staffordshire iron ore, but it 
does not affect the native produce to any serious extent, it being 
sought after with considerable avidity by consumers in preference 
to foreign ironstone. 

The coal trade remains inactive, but no alteration is likely to 
take place in reference to prices. Midsummer day being past, the 
trade will daily become more buoyant. Both employers and also 
men are watching with considerable interest the difterent stages of 
progress in the new Mines Inspection Bill, as it is now passing 
through a committee in the House of Commons. 

In relation to the general manufacturing trades of Birmingham 
and Wolverhampton, the past week has given rise to little that is 
worth recording. Very few fresh orders have been given out, but 
the manufacturers are, upon the whole, pretty fully employed, much 
more so than they were a month ago; and, considering that there 
still hangs over the foreign trade a good deal of languor, business in 
this quarter is less perceptibly affected from that cause than could 
reasonably be expected. The winter trades are all more or less 
dull; in other respects, we feel assured that, taking an average of 
the general trading operations of this district, the actual amount of 
business being done on account of the country trade is not nearly up 
to the average for the time. These particulars, obtained from the 
reports of some of the pe factors, are contirmed by the cir- 
cumstance that none of the large manufacturers have discharged 
any of their workpeople. At some of the small establi:hments t he men 
have been oceasionally upon short time, but, upon the whole, t rere is 
very little labour out of employment. Such is the condition of trade all 
over the district ; afew exceptions might be recorded, but none of these 
of suflicieat importance to rencer any detailed allusion necessary. The 
railway carriage makers, and, indeed, all who are engaged in the 
manufacture of every description of rolling stock, are full of orders 
—a fact which must ve taken as significant of the existence of a 
considerable amount of internal prosperity. The anvil and vice 
trades are still brisk, and the labour market, generally speaking, 
continues very buoyant. 
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The metal market is quiet; for many weeks there has been no | 


speculative demand for copper; the principal consumers have been 
buying for immediate use and no more; the consequence has been an 
accumulation of the smelters’ stocks, and on Thursday last the price 
of the manutactured article was reduced one halfpenny per Ib. ; 
tough cake and tile ingot is now £102 10s. ; best selected, 4105 10s. 
per ton. Brass wire, tubes, and rolled brass have been reduced ia 
price one farthing per lb. ‘The annual Dutch sale of tin took place 
yesterday (Thursday). ‘The price of English tin is tirm, and as the 
tinplate workers have most of them good orders in hand, a reduction 
in the price of this metal seems improbable. 

The Board of Trade Returns for May show an increase upon the 
corresponding period of last year both in exports and imports, but 
the iron and hardware trades continued very depressed in their 
foreign relations, ‘The declared value of the exports was £10,949,188, 
being an increase of £463,444 upon the corresponding month of 1859, 
and £684,540 upon that of 1858. Amongst the chief articles in 
which this increase took place were unwrought and sheet copper, 
lead, and tinplates. The coal and culm exported in May this year 


was of the value of £327,574 against £339,287 in 1059, and £316,219 





in 1858. Of hardwares and cutlery the value exported in May 
1860 was £3( against £327,512 in the preceding year, and 
£280,974 in 1858. Machinery stood thus: value exported in May, 
1860, £329,014; in 1859, £298,385 ; in 1858, £466,888. The fallin 
off in the hardware and cutlery exports took place in the trade wit 
India, the United States, Cuba, and Brazil, the exports to other 
countries showing a considerable increase, especially to Russia. In 
machinery the increase was chiefly in steam engines, and in the ex- 
ports to Russia and Australia. Of other machinery the increase 
was chiefly in the exports to Holland, Belgium, and Australia. The 
metallic exports were as follow :— 
Month ended May 3ist, 
1858. 1859. 1869. 


Iron, pig.. «. -- «+ oe «+ £136,540 £75,556 489,326 
” cS bolt, and rod «+ 197,480 254,821 224,688 
» Fatlway.. .. «. 392,268 524,949 35'',992 
» wire bo we es Be 20,061 19,218 19,768 
» «Cast a4 4b be te 90,980 86,152 85,929 
» Wrought .. .. «. «+  27(,338 294,769 278,009 

Steel, unwrovght.. .. 59,112 75,198 69,478 

Copper, ,, oc se se se 81,480 33,893 61,325 

+,  andyellowmetal, sheets,} 95 9.1 114,308 182,962 
nails, &c. , . itis 
» Wrought and other sorts 20,331 29,649 14,616 

Brass x < © 66 e 14,148 8,600 18,150 

Lead .. ° 43,902 6,408 92,543 

Tin, unwrought 25,186 21,325 48,166 

»» Plates ee 145,770 139,121 143,465 


The unusual circumstance of an increased exportation of pig-iron 
was due to the increased demand from Holland and France, which 
will probably be only temporary. All other descriptions of iron 
show adiminution of exports, especially railway iron. The demand 
for the last-named description, for Russia, declined to less than one- 
third in value upon the exports of the corresponding period of last 
year, and that frém Prussia to a little more than a tenth; while none 
was exported to France, Holland, Hanover, or Sweden, and very 
little to Canada. ‘The only increase was to Austria, Spain, the 
United States, and Australia. There was an increased exportation 
of bar-iron to Italy, Canada, and Australia, but to all other countries 
a decline. The exports of cast-iron fell off to all parts of the world 
except the Australian colonies, which have imported largely of 
everything during the past month. ‘There was an increased expor- 
tation of wrought-iron to that couutry, and also to Russia, but to 
every other country a diminution. The copper trade continued to 
flourish. The exports of the unwrought metal to France and Bel- 
gium, and of sheets and nails to India having more than doubled as 
compared with the corresponding period of last year. ‘There was 
also a large increase in the exports of copper, and yellow-metal 
sheathing, to the Hanse Towns, The increase in lead was general 
except to France, but was due chiefly to the augmented demands 
from Russia and China. ‘The little increase jn tin-plates was con- 
fined to the exports to the United States. 

‘The imports of bar-iron, steel, spelter, and tin, show a decline, 
while those of copper and lead increased considerably. 

Respecting the proceedings of the Superior Council of Commerce 
in Paris, it 1s now quite clear that Article 13 of the Treaty, which 
requires that the ad valorem duties on British productions imported 
into France shall be converted into specitic duties by a supplementary 
convention to be concluded before July 1, cannot possibly be carried 
out. The Superior Council has not yet ended its investigation into 
the questions of iron and steel, and the articles made of them; it is 
now, we understand, occupied with part of the inquiry which refers 
to machinery; and in addition to iron and steel, there are other 
matters which will require much investigation. It is expected that 
weeks, and probably months, will have to expire before the supple- 
mentary convention will be concluded. We cannot but regret this 
delay, because it will work injuriously upon commerce, but it seems 
unavoidable. In a recent sitting Mr. R. Jackson, master cutler, and 
vice-chairman of the Chamber of Commerce of Shettield, gave much 
very interesting evidence relative to cutlery and other articles manu- 
factured in that town, detailing the cost of materials, fuel, workman- 
ship, &e., and setting forth the duties which it was Mr. Jackson’s 
opinion ought to be imposed on them in France. He expressed for 
himself and the Chamber that he represented a strong preference to 
ad ve duties. In urging this, he said— The Chamber of 
Commerce of Sheffield entertains the firm conviction that if specitic 
duties be established on the numerous and varied articles manufac- 
tured in the district it represents, those duties will be unjust, and 
will be very prejudicial to the extension of commercial relations 
between France and England. Moreover, if the duties be not 
moderate, the Treaty will be practically useless.” The amount of 
ad valorem duty which this witness represented to be desiravle on 
most articles was about 10 per cent. He opposed strongly the 
project which appears to be entertained of having two rates of duty 
on steel, according to quality. He declared that in France many 
articles, carpenters’ tools, for example, are as well made as in 
England; and, in answer to M. Michel Chevalier, he went further 
and said—* | believe that if the cutlers of England were to come to 
Paris they would find a host of articles of cutlery which the French 
can make better than we can, But the cutlers of England do not 
come into France on business, because cutlery is prohibited. I say 
that there are a great many things made in Paris which would be 
imported into England if they were known there.” Most of the 
Frenchmen who give evidence continue, as their predecessors have 
done, to press for the imposition of the highest duties on articles 
of foreign produce. Some of them admitted that France makes as 
good steel as England; that she can supply any quantity of it, and 
can even dispense with Swedish iron in the making of it; and yet they 
seemed to be territied at English competition in that article. Several 
of them dwelt strongly on the difference between the price of coal in 
England and in France as a sutlicient reason for maintaining exag- 
gerated production without taking into account that this ditference 
is more than compensated by the much higher wages which have to 
be paid for labour. M. Petin, a partner in large steelworks in the 
Department of the Loire, also contended that in France taxes are 
higher than in England; but M. Michel Chevalier showed 
him that on the protits which he admitted his establishment 
gained, he would, if in England, have to pay 108,vU00f. for 
income-tax alone, whereas, in France, all his taxes are only 
99,417f. It cannot be too prommently stated that frequently 
during the investigation it has been asserted that superior qualities 
of Freuch iron and steel are “ iniinitely” better than any of the 
same Class made in England, and tuat the consequence is that the 
plates made in France tor covering ships are impervious to cannon- 
balls, whilst the plates made in England for that purpose cannot 
resist shot. On this topic M. Petin said :—‘* The English have just 
sent to Vincennes steel-plates for covering ships, and i have learned 
with pleasure that they were smashed into a thousand pieces on 
being tired at, whilst French plates perfectly resisted.” The same 
witness stated that the French also are making steel plates for 
shipbuilding. 

‘the Birmingham deputation have presented their report to the 
Chamber of Commerce of that town, by whom they were sent out to 
Paris. ‘the report bas the following upon articles which France 
sends into the English markets at prices which our manufacturers 
cannot approach :—* Optical instruments, mathematical instruments, 
jewellery, and dijouterie, surgical and dentists’ instruments, and 


fancy brushes, some of which articles are imported by even manu- | 
Buttons have | 
for some years now been largely introduced into England, and in | 
many shops the French manufacturer will have supplied at least | 
Tivned iron spoons and forks the French | 
manutacturers make both better and cheaper toan the English | 


facturers of these classes of goods tor selling again. 


one-third of the stock. 


manufacturer can produce them; aud the same is also to be said 
with regard to wood screws. Opera glasses were largely imported 
into Engiand from France, even when the duty upon this article was 
2s. 6d. each. 
much cheaper in France than in England. Even table-knife blades 
are in Paris ;roduced at from 12$ to 10 per cent. cheaper than 
Sheffield manufacturers can produce them. 


was in excess of French prices. ‘in cotive-pots France sends to the 


Pomtes de Paris—smalier articies in zinc—are also | 


Steel pens we make in | 
England at ljd. per gross, yet we were told that even that price | 


| way centre of our > manufacturing district. Locks are 


juced at St. Etienne ofa quality which requires some nicety (the 
| hman’s great advantage) at from 20 to 30 per cent. ieaper 
| prices than of could be produced with us. On the other hand, we 
| produce in England locks at 6s. per gross which France could not 
| produce at anything like that price. Another article will, perhaps, 
| more forcibly illustrate the power for competition the French manu- 
| facturers have. Porcelain buttons were first made with us at 8s. 
| per great gross, and when, later, the price of these same buttons was 
| reduced to 2s, 6d., our English makers gave up making them, because 
they could not then produce them at that price with a profit 
to themselves, though protected with 10 per cent. duty. These 
very buttons France would send continually and in large 
quantities into the English market at 9}d. per gross.” Very 
little interest in the Treaty was 4 by their fellow 
manufacturers before the deputation went to Paris, for out of 20,000 
manufacturers only four or tive gave them any information to assist 
in fixing the values of articles by weight. Manufacturers thought 
that hardwares were to be subjected to 30 per cent. duty, and so 
naturally conceived that it would be a waste of time to trouble 
themselves at all in the matter; but such a duty is not likely to be 
imposed, for no trade at anything like such a rate would or could be 
done between England and France as far as English manufacturers 
are concerned; and the profit to the state of such a duty would not 
pay for its collection. If a duty of from 5 to 10 per cent. were im- 
a ou hardwares generally, the deputation thought that a trade 
eneficial to France to a much larger extent than to England would 
spring up between the two countries. Specific duties they thought 
practicable as a general rule for hardware manufactures. On the 
question of classification to get as few rates of duty as possible, and 
thus to simplify the tariff, the deputation said they had to deal with 
2,000 articles, but the real number made was probably 150,000! At 
the same time, they had reduced their list to some 400 articles or de- 
nominations. A statement of the average weights and values of 
packages of sorted hardwares was asked for by the Council with a view 
of levying but one duty on all. At the next meeting the deputation 
proposed to classify their goods in the following manuer:—“ 1—Iron 
wares—heavy common cast; value not exceeding 10s. per cwt. 2—Iron 
wares—light cast or heavy wrought; also wrought and cast-iron 
bined, or « jap 1; value not exceeding £15s. 3— 
Iron wares—cast or wrought, or both combined, with steel tools, 
handled or not, tinned, japanned, or bright iron goods; value in 
England not exceeding £2 103. 4—Iron goods—fine; also fine steel 
goods, ground, polisted, tinned, japanned, varnished, or ornamented ; 
not exceeding £6, 5—Light manufactured articles of steel, iron, or 
any other metal; value exceeding £6 per 112 1b. in England. 6— 
Copper and brass goods—turned, polished or stamped, or cast; also 
the same in connection with iron; value in England not to exceed 
£5 per cwt. 7—Copper and brass goods—lacquered or otherwise fine 
polished; also if combined with steel or iron, Britannia metal 
wares: value £5 and upwards per 112 lb. in England. 8—Miscel- 
laneous articles, made of various materials, and greatly differing in 
prices. 9—Miscellaneous; also pearl, shell, gold, silver, or plated 
wares, which could only be rated ad valorem. 

This sketch for a classification was left with the Council, who 
were also handed a complete list of 170 of the more important 
articles of Birmingham manufacture. No objection seemed to exist 
to ad valorem rates being levied upon articles named in numbers 
5 and 9. The deputation are convinced that the Government desire 
a good trade between England and France; and that the one aim of 
the Council is the creation of a scale of duties which will produce a 
good revenue for France. The deputation did not give up the 
attempt to secure ad valorem duties upon articles of Birmingham 
manutacture, until they were convinced that nothing but specitic 
duties would be granted by the French Government. Subsequently, 
however, in exceptional cases ad v m duties were not objected to. 
At the next sitting of the Council, the Birmingham deputation will 
be expected to give information respecting plated goods, brass- 
foundry, and other articles which as yet have not been discussed 

We are glad to perceive that some of the manufacturing in 
terests in the United States have become alarmed at the partial 
success of the new Tariff Bill, the passage of which by a large 
majority through the House of Representatives we have already 
commented upon with some prominency. Several petitions have 
been presented to the Senate by the edge-tool makers and other 
manutacturers in America who use steel. The following is a copy 
of one sent to the Senate, very numerously signed, which shows, 
by the table appended to it, the enormous extent to which the duty 
on steel is to be increased. As we before stated, it is thought the 
Senate will not pass it. ‘The petition is addressed “ To the Honour- 
able R. M. T. Hunter, Chairman of Committee, on Finance, Senate, 
United States,” and runs:—“ Sir,—The undersigned, users of steel 
would respectfully call your attention to the proposed Tariff Bill 
now before you, more particularly as regards its onerous and unjust 
increase in the duties on steel; an increase which will not have even 
the merit of protection, and which will bear with particular hard- 
ship on the consumers of the article in every part ef the United 
States, there being only two or three establishments in this country 
engaged in the manufacture of steel to any considerable extent ; 
only one of which claims to make the best quality used for axes, 
edge-tools, reapers, cotton-gins, &c. &c., and the subscribers do not 
hesitate to say that the best quality of cast-steel is not, and cannot 
be produced in this country at present, to any extent warranting 
the taxing of consumers so heavily, as is contemplated in this bill. 
ibe proposed increase of duty on some of the principal kinds and 
qualities of steel will be shown by the following table :— 





Present Proposed | Increase per 


duty perton. duty perton,| | Cent. over 


Description of Steel. | 
| _ present duty. — 


Dollars. | 


| Dollars. 

Best cast and sheer steel 29 16 56 00 92 per cent, 
2nd quality ,, ‘ 25 44 56 00 | a” ios 
Extra axe temper ,, 30 84 56 00 |} 68l oe 
Table blade 2 1s 96 44 80 | 136 * 
Comm. hoe and fork ,, | 16 80 44 380 167 ef 
Round machinery ,, | 17 64 44 80 | 154 a 
Best German a 14 16 4480 | 216 ,, 
2ud quality rae 9 84 33 6) 241 ” 
Best sheet cast 36 45 56 00 54 9 
Hoe and shovel cast ,, 18 48 44 80 } 142 a 
Best quality blister ,, 27 60 56 00 | 103 ’ 
2u 5 ects. a 14 40 4430 | 2, 
Gin saw steel, best quality 29 385 56 00 i 87) 4 

° 25 05 56 00 123 - 


” ’ 


Ditto 





‘In view of the above facts, and that steel is an article of indis- 
pensable necessity all over our country, and to all intents and 
purposes a raw material, we recommend that the duty remain as it 
is at the present tari(l, viz.:—Steel, cast, sheer, and German, in 
bars, 12 per cent. ad valorem; ditto, not otherwise provided for, 
15 per cent. ad valorem. Or, if for revenue purposes, an advance of 
duty is deemed advisable, that it be rated the same as in the tariff 
of i845, viz.:—S in bars, cast, sheer, and German, 15 per cent. 
- valorem; ditto, not otherwise provided for, 20 per cent. ad 
vatorem, 


The boiler explosion that we adverted to in a line last week hap- 
pened at the blast-furnaces belonging to Mr. Blackwell, at Bilston. 
fhe boiler was used to work the incline engine at the furnaces, 
which are five in number. The man killed by the disaster remains 
unidentified. The evidence adduced at the inquest disclosed a con- 
dition of affairs very discreditable to the person having the oversight 
of the boilers at the works in question; and so far as the testimony 
of Mr. Wright is concerned, showed a state of things in South 
Statfordshire, from which, numerous as have been boiler explosions 
in that district recently, we may, nevertheless, be led to expect many 
| more. Through a providential concurrence of events the mass of the 
| workpeople were out of the way at the time of the explosion. If 
the operations usually proceeding at that time in the day had been 
going on at the time of the explosion there must have been a fear- 
tul loss of life. At the inquest Patrick Bill, who tired the boiler, 
deposed: The engine had been stopped just before the explosion 
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Witness was struck by a brick on the head, knocked down, and 
became insensible. He was then standing about four or five yards 
from the boiler. The boiler ran out very badly, and the ash- 
hole was so wet that he had to place bricks to stand upon. 
There were three boiler-makers that day at work near witness, 
and one of them told him that the boiler would blow up before 
night.—Joseph Cox, night engineman, a young man about nineteen, 
stated that he had acted as engineman at this engine for about 
a month, having been similarly employed for two years. Two 
boilers were attached to the engine, but the other was being 
cleaned, and it was intended to have the one that had burst re- 
paired as soon as the other was ready for use. The former was a 
cylindrical boiler, and worked at about 40 Ib. or 43 Ib. on the 

uare inch. He had, however, seen the indicator as high as 
53 lb. The leakage was of small amount, and came from a strain. 
He had never heard Clamp make any complaint about it.—Peter 
Morris, a fur , deposed that he saw the boiler about a minute 
before the explosion. The steam was then escaping from both steam- 
valves, but not nearly so strongly as he had often seen it before.— 
Robert Clamp, the day engineman, a youth of seventeen, said he 
had worked an engine five years ago, and this engine for six months. 
He said he had not had steam enough all day, which he attributed 
to the foul state of the boiler. When the explosion occurred the 
boiler had just been filled with water, ready to be handed over to 
the night engineman.—Mr. E. T. Wright, engineer and boiler maker, 
Wolverhampton, deposed that he had examined the exploded boiler. 
It was 31 ft. long, and 5 ft. in diameter, the plates being jths 
of an inch thick. The. principal portion was about 100 yards 
from its seating. It had been blown backwards, and lay on 
the coke hearth. The front end went in a quite opposite 
direction, and from 150 yards to 200 yards distant. After a careful 
examination, he saw no reason to suppose that there had 
been any deficiency of water. The boiler was in need of repair, 
and was leaking. The edges of the plates had given way a good 
deal. He thought the rent had commenced in the joint over the 
tire where the leakage was, and in his opinion the joints there were 
not capable of safely bearing a pressure of 60 lb. He considered 
that the cause of the explosion was excess of pressure in the exist- 
ing state of the boiler, which wanted repair, although he believed 
one in four was perhaps in as bad a state as that.—William Kinfoil, 
a boiler maker, stated that he was repairing an adjoining boiler on 
Wedne day. After the explosion he saw a piece of the boiler, which 
had evidently been red-hot. It was quite blue inside, and the seurf 
burnt off.—Philip Fellows, engineer, Wolverhampton, examined the 
boiler about a quarter of an hour after the explosion. From the 
appearance it presented he thought one of the ends had been lower 
than the other, and the end nearest the fire must have been empty 
and red-hot.—The coroner then summed up, pointing out that no 
blame appeared to attach to any one, and that none o the subordi- 
nates seemed to have complained to Mr. Jones, the head engineer, 
regarding the boiler.—The jury returned a verdict of “ Acci vental 
death,” coupling it with a recommendation that the boiler should be 
more carefully looked after. ; ’ 

By a very | Aon majority, and at a very boisterous town’s meet- 
ing on Tuesday night last, a proposition to apply the Free Libraries 
Act to Wolverhampton was rejected. This result is owing mainly 
to the proposition originating in a desire to save the School of 
Practical Art from utter ruin by incorporating it with the contem- 

lated free library. In proposing the adoption of the Act, however, 

r. Hartley, ironmaster, said that MM. Gruner and Lun, the French 
commissioners, who were in that district afew days before, told him, 
previously to their departure, that they were leaving with a high 
admiration of English manufactures, in which everything was per- 
fect, but the articles produced “lacked artistic taste, which France 
required, and therefore for some time the English manufacturers 
would be behind.” 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LiverPoot : Proposal for a Volunteer Corps of Engineers: The Dock Board: 
Short-time Movement among Joiners and House Carpenters: New Steamer 
for Liverpool and Runcorn: Opening of the Free Public Library and Honours 
to William Brown the Munificent—SuerrieL> TRape—NorTHERN Topics : 
New Steamer for the Greek and Oriental Steam Navigation Company: New 
Steamer for St. Domingo: Increasing Employment of Steamers in the Coal 

Trade: Harbours of Refuge: Steam Communication between Newcastle and 

Blaydon : Tyne Dock Accommodation ; Stockton and Darlington Railway, &c. 

—New Iron Pier at Sovrnport: ZJnteresting Detailsh—MANCHESTER AND 

Mutrorp Rattway— New Baiwce aT York—New Pustic Batus tn Huts, 

MANcHESTER—CoTTON Gins FoR INDIA —Hovrs oF LaBour oF Locomotive 

Daivers: A Counter View of the Subject—-MancuesteR Assize Courts; 

Contracts for the Works—Sewine Macuines: Exhibition at Manchester— 

Inon ts Lincotnsnine: Discoveries at Stamford and Caistor —DREADFUL 

Bomer Exruosion NEAR Newark: Evidence on the Subject—PRoGRESS OF 

THE Inon TRADE. 


Liverpoo has hit upon a novel feature in the Volunteer movement, 
in the shape of a suggestion for the establishment of an engineer 
corps from among the numerous employés of the town council, the 
dock board, &c. The engineers, artizans, and labourers thus 
employed would of themselves constitute a force nearly 1,00) strong. 
Sir John Burgoyne, one of our ablest veterans, thus writes on the 
subject to a gentleman who has undertaken the duties of secretary 
in connection with the matter :—“ I take a very great interest in the 
establishment of : certain number of volunteer engineer corps, in 
order that the military service may partake of a due proportion of 
that very essential branch in all armies; and I have no doubt but 
that in ‘places and districts where they can be composed of able 
artisans, and officered by our ivtelligent civil engineers, architects, 
master builders, &c., such corps will be pre-eminent in the volunteer 
force.” Inclosed in the communication, from which the preceding is 
an extract, the gallant veteran sends a series of hints for the organi- 
sation and training of such a corps as is proposed. In a subsequent 
communication he says:—“I have a predilection and fellow-feeling 
for the whole class of engineers, architects, and building and out- 
door artisans; and I am satistied that they will be found to possess 
that pride and self-confidence in their own qualifications, that, in- 
dependent of their professional knowledge, will show they have made 
themselves proficients in all essentials, even as soldiers.” The 
movement also meets with the warm approval of Mr. Sidney 
Herbert, the Secretary at War. 

At the last meeting of the Mersey Dock Board, a communication 
signed by the principal local shippers of coal, and recommendin 
that a quay space of 2,000 lineal feet should be set apart for the coal 
trade at Birkenhead, that five or six lines of rails should be laid 

arallel to this on the level for the coal-wagons to stand on, that two 
aul lifts should be put down on this space of similar construc- 
tion to those at Newport new dock, or Port Silloth, and that pre- 
parations should be made to put a further number down if the 
above are found an accommodation to the trade and answer their 
intended purpose—was referred to a committee. A letter was read 
complaining of the want of graving-dock accommodation at Liver- 
pool and Birkenhead. The letter stated that, at present, 118 vessels 
are on the list for graving-docks, 66 of which had been entered since 
the 1st of June, while the whole amount of graving-dock accommo- 
dation is only sufficient for about 46. Mr. Graves and Mr. Inman 
both concurred in the averred incapacity of the present graving- 
docks for meeting the demands on them. They also expressed their 
conviction that steamboat owners would readily assent to increased 
rates of charge if they could obtain the ired dation. 
Mr. Lockett reminded the board that, for several months, the 
graving-docks had not been half occupied; and Mr. Rankin ex- 
pressed his opinion that, if the work were more equally spread over 
the season, there would be sufficient accommodation, particularly 
when the new docks at Birkenhead were finished. The letter was 
referred to a committee. A short-time movement has been com- 
menced among the joiners and house carpenters of Liverpool. At 








a numerously attended meeting on the subject, it was stated 
that in Liverpool alone the hours of labour among joiners amount at 
resent to sixty-one in the week. The object sought to be promoted 
y the meeting w s to effect such an alteration as would reduce the 

working hours to fifty-seven and a halfin the week, by allowing the 
workmen, as in the other branches of the buildng trade, to com- 
mence at seven o'clock on Monday morning, and to leave off each 
day (with the exception of Saturday, which it is proposed shall 
vemain as at present) at helf-past tive o’clock in the evening. It 
was stated by the chairman that several employers were willing to 
adopt the proposal, and it was hoped the others would also concur. 
A memorial embodving these views, and soliciting their adoption by 
the masters, was unanimously carried. Yesterday week a paddle 
steamer intended to ply between Liverpool and Runcorn was launched 
from the building yard of Mr. W. C. Miller, Toxteth Dock. The 
steamer, which has received the name of the Helen, is the property 
of the Bridgewater Trustees, and will be added to their present 
extensive line of steamers. She is 140 ft. long, 20 ft. breadth of 
beam, and has 8 ft. 9 in. depth of hold. She is to be fitted with a 
side-lever engine of 90-horse power, by Messrs. Fawcett, Preston, 
and Co.—The Liverpool Free Public Library and Museum, erected 
through the princely muniticence of Mr. William Brown, is to be 
opened on Thursday, Oct. 18. There will be great speech-making &c., 
on the occasion, invitations having been forwarded to the Earl of Derby, 
Lord Brougham, Lord Stanley, Mr. Gladstone, and other celebrities. 
On the evening of the preceding day, the 17th, there will be a pre- 
liminary meeting in the Amphitheatre, consisting chiefly of the 
working classes, at which addresses will be delive by the distin- 
guished visitors. The civic authorities, headed by the Mayor, will, 
on the morning of the 18th, assemble in the own-hall, whence, 
accompanied by the principal inhabitants and the public schools, 
they will form a procession, and proceed to the new building. When 
the procession arrives at the Public Library, Mr. William Brown will 
present the institution to the Mayor, on behalf of the inhabitants of 
the town; his worship will reply, and afterwards conduct the com- 
pany round the building. A banquet will take place in St. George’s 
Hall in the evening, prior to which a statue of Mr. Brown will be 
inaugurated: 

Most branches of Sheffield business continue dull, with the ex- 


th uarters of a mile. It commences at the level of the 
nade, just on the south side of Neville-street, and runs out directly 
toward the sea. Its height above the sands varies from about 18 ft., 


at the promenade end, to 22 ft. at the sea end, reckoning to the ander 
side of the girders, but 3 ft. additional to the flooring. The pier 
itself is constracted on a level, from end to end. Its width is 15 ft. 
but it is provided at the further end with a large platform for pro- 
menade, This portion is a in a transverse direction, parallel 
with the coast, and is 120 ft long, by upwards of 20 ft. wide. It is 
furnished with two sets of stairs, by means of which the promenaders 
may, at low water, descend upon the sands, and whence they can 
gain Access to the boats which lie in the channel a little beyond the 
extremity of the pier. 1n the whole length there are 72 bays, each 





of 50 ft. span, supported by a triple row of 72 iron pillars, with- 20 
under the platform, making a total of 286; but in three places the 
pier is stiffened by doubling the ber of col (six instead of 


thee), and at those points there are projections at the side, with seats 
for visitors. The 50 ft. of flooring between each triplet of columns 
is supported by wrought-iron lattice girders, 3 ft. deep, the top and 
bottom flanges of which are formed of double angle-iron, 3 in. by 
3} in., aud § in. thick. The centre girder in each bay is also 
strengthened by flanges on the top and bottom. The lattice-bars 
are made of 2}-in. by 4-in, iron, and the whole are firmly stayed by 
wrought-iron cross-ties. The entire series are bolted together on the 
pillars, so as to form one continuous length of girder, but with a pro-~ 
vision intended to allow for expansion and contraction. In order to 
give additional lateral firmness to the fabric, the two outside rows of 
columns are more apart at the base than the top, the inclination 
being an inch to the foot; and the same object is further subserved 
by diagonal tie-rods from the top of one outside pillar to the bottom 
of the opposite one, each pair of rods being fixed to the central pillar 
at their point of intersection. The whole of the piles are 7 in. 
diameter, made from toughened cast-iron, five-eighths of an inch thick 
of metal, and they are in pieces of varied length, to suit the differing 
elevation or depression of the sands, The pile proper—that portion 
of the pillar which has to be sunk into the sand—has a widened 
socket at its upper end, into which the column will fit easily; and to 
the bottom of the pile is cast a disc, 1 ft. 6 in. diameter, constituting 
its foundation for supporting the weight above. Down the middle of 





ception of the heavy steel trade, in which there is much activity. 
In files there is rather less doing, and the saw trade must be re- 
ported as depressed. A fair amount of business is being done in 
covered crinoline steel; but the demand for the steel in the sheet, 
and also for steel wire used for the same purpose, is much below 
what it was last season. Large stocks of each kind appear to be 
held, not only by some of the manufacturers, but also by the whole- 
sale buvers of the previous year. To this, rather than to any change 
of fashion, is the present dullness attributed. The manufacture of 
steel forks for agricultural purposes, introduced into Shettield in 
1852, is becoming an important department of local industry and 
enterprise. 


We turn to the north. The Greek and Oriental Steam Naviga- 
tion Company’s steamer Mavrocordatos sailed from the Tyne on 
Saturday afternoon for London, where she will take her station to 
run to Constantinople, touching at other ports of the Mediterranean. 
The Mavrocordatos, which is a beautiful specimen of naval architec- 
ture, is a full-rigged ship of 1,200 tons, having three masts, and able 
to carry from 1,500 to 1,800 tons of cargo. She has been constructed 
by Messrs. A. Leslie and Co., of Hebburn, and with the addition of 
a pair of engines constructed by Messrs. R. Morrison and Co., and a 
screw propeller, she bids fair to be one of the fastest ships of her 
class The engines are of the nominal power of 180 horse, but are 
calculated to work on to about 600-horse power, the horse-power 
indicated on the trial trip being 568. These powerful machines, 
which are direct acting inverted engines, with 48-in. cylinders and 
2 ft. 6 in. stroke, give motion to a three-bladed screw of 16 ft. dia- 
meter and 17 ft. pitch, and are most complete in their design and 
arrangement. The donkey engine, with seven pumps, the condensers, 
air-pumps, and hot wells being all comprised within the area 
of the principal engines, which have a provision for a 
tallow magazine and oil cisterns in the engine frames. The 
engines are fitted with the link motion for cutting off steam and re- 
versing, and have a most complete system of hand-gear, rendering 
the steering and stopping of the boat aneasy process. Messrs. T. and 
W. Smith, of North Shields, have entered into a contract with the 
Government of St. Domingo for a powerful iron screw war steamer. 
Shipowners are becoming more favourable to the investment of 
capital in steam tonnage for the coal trade. One steamer is buildin, 


in the Wear for Shields owners, intended for the coasting coal | 


trade ; and some others_are intended to be built in the Tyne for the 
same purpose. The success of Mr. Lindsay's motion in favour of 
harbours of refuge has given much satisfaction to parties engaged in 
shipping on the north-east coast ; and now that the House of Com- 
mons has adopted the recommendations put forth by the com- 
missioners on the subject ho; are entertained that some- 
thing will be done. fessrs. Rogerson and Co., who have done 
much to develope a passenger trade between London and Tyne- 
mouth, are also building a steamer to ply between Newcastle and 
Blaydon. Mr. Ure, engineer to the river Tyne Commission, 
has been instructed to report on the best site for a dock 
for the better accommodation of the trade of the Tyne. This 
instruction has been suggested by the agitation commenced for 
a dock at the mouth of the great northern river. It is announced 
that the Stockton and Darlington Railway has been amalgamated 
with the North-Eastern. A directorate, nominated by the two com- 
panies, is to manage the affairs of the Stockton and Darlington for 
twenty years, after which period no distinction will be known. In 
the case of the “ North-Eastern Railway Company v. Elliott,” argued 
a day or two since before Vice-Chancellor Sir W. P. Woed, the object of 
the suit was to restrain the defendant from working certain mines, so 
as to endanger the support hitherio afforded by the water and coal to 
the surface soil over which the plaintiffs’ line of railway is constructed 
in that portion occupied by the foundations, &c., of the Victoria 
Bridge across the river Wear. ‘The Vice-Chancellor made a declara- 
tion in effect restraining the defendant from removing coal or other 
minerals from underneath the land purchased by the Darham Junction 
Railway,tor within twenty yards of any masonry or building belonging 
to the plaintiffs, unless, after notice pursuant to a section in a local 
act, the company should have neglected to deliver the declaration 
mentioned in that section, the order to be without prejudice to the 
defendant’s right to pump out or remove the water. No costs on 
either side. A company is to be formed at Shields to secure more 
efficient steam communication between that port and London. Mr. 
Taylor, M.P., is among the promoters of the scheme, and has offer-d 
to take shares to the extent of £500. It is stated that, by the 
arrangements at present in existence, goods from London to Shields, 
by screw-steamers, are taken on to Newcastle, and transhipped mto 
small craft to be brought down to Shields again, thus occasioning 
great loss and inconvenience to the trade of the town. ‘The next 
te which will have to be insisted on is a public langing-stage at 
North Shields. It is reported that a new iron ship-building firm will 
shortly commence operations on the Yorkshire side of the Tees at 
Stockton. The Stockton and London Shipping Company are having 
their steamer, the Tees, fitied with superneating apparatus on the 
most approved plan, by Messrs. Fossick and Hackworth, of Stockton. 
A new iron pier, nearly completed, at Southport, by Messrs. W. 

and J. Galloway, of Knott Mill lronworks, Manchester, from designs 

by Mr. J. Brunlees, calls for some notice. The first pile for the pier was 

sunk in August last, but the works have been much delayed ly wet 

aud stormy weather. After some length of the pier had been erected, 

doubts began to be entertained whether the girders were of sufficient 

strength. As this was a matter upon which no risk must be run, 

Mr. W. Fairbairn was requested to make au examination, and it was 
decided, on his recommendation, that as large crowds of persons 
would gather upon the pier, the girders should be stronger. The 
engineer (Mr. Brunlees) accordingly altered his plans, and light 
girders have been repliced by others which leave ample margin for 
any strain to which the structure can be subjected. The total length 


each pile a piece of 2-in. gas tubing is fixed, which passes through a 
hole of that size in the disc, below which it projects about4 in The 
ile is then raised on end by a travelling crane, and a stream of wat 
vrced through the small pipe. The water thus forced down the u.¥ 
issues out under the disc, There are small flanges or scrapers cast ‘v 
the disc’s under surface, and, by giving the pile a semi-rotatory motion 
with levers, the sand is loosened. The gushing water sluices the 
sand away, and the pile gradually descends. When low enough, the 
tap is turned off, and the operation ceases. In a few minutes the 
sand closes so firmly round the foot of the pile that it will bear a dead 
weight of ten tons placed on the upper end, without subsiding. No 
amount of battering with a ram could accomplish this; but by the 
method employed, a dozen piles have been sunk in a day, and in one 
favourable week 450 ft. of the pier was erected. The depth to which 
the piles are sunk varies. At the shore-end they descend 7 ft. or 
8 ft into the send, but deepen towards the other extremity, where 
they penetrate 12 ft. When the pillars are placed in the sockets of 
the piles, and the girders adjusted, iron wedges are driven into the 
sockets, thus firmly uniting the piles with the pillars. The flooring 
is of 7-iv. planks, 3 in, thick, placed about an inch apart, so as to 
prevent water lodging upon it. Besides the seats on the pier, there 
will be ample accommodation of the same kind on the promenade 
at the sea end. The sides are protected by a wrought-iron hand- 
railing, 3 ft. 6 in. high, with a wood coping. The cost of the erection 
will ve between £9,000 and £10,000, 

The Manchester and Milford Railway scheme has been revived for 
the second or third time. A prospectus issued states that 45 of the 
most eminent firms in Manchester have given the undertaking their 
strongest support. It appears that 51} miles of road remain to be 
constructed to lete the ication between the two places, 
8o that there is rather a formidable hiatus to fill up. 

On Friday, a committee of the York city council opened the tenders 
sent in for a vew bridge over the Ouse, from the railway station at 
York to the cathedral. For contract No. 1 (iron work) there were 
14 tenders, and the lowest, from Messrs. Calvert and Co., of York, 
for £7,298 8s. 6d., was accepted. For the contract No. 2 (masonry) 
there were three tenders; that of Mr. Shaftoe, of York, for £9,890, 
being the lowe-t, it was accepted. The total of the two céntracts 
accepted is £16,688. The two highest tenders amounted to £25,000. 

Large and commodivus public baths have just been completed in 
| Hulme, Manchester, by the Manchester and Salford Baths and 
| Laundries Company, at a cost of nearly £12,000. The building 

fronts into Leat-street (a few yards trom Stretford New-road), 
| the frontage to this street being 114 ft., and the depth of the 
plot 117 ft. 6 in. The whole has begn constructed from designs by 
Mr. Worthington, the style being the Veronese school of Lombard 
architecture, combining the local material of brick and Yorkshire 
stone, as the marble and Lombard brick were commonly united. 
The erection comprises two large swimming-baths, a great number 
of private baths for men and women, Turkish baths, and a public 
washhouse, in which the washing can be performed either by hand or 
by machines. There are three entrances from Leat-street; the one 
nearest Stretfurd-road is for men, the second for women, and the 
third for the washers, Each swimming-bath is 75 ft. long and 26 ft. 
wide ; the dimensions of each room to the walls being 82 ft. 6 in. by 
41. ft. The depth of water will be 3 ft. at one end and 6 ft. at the 
other, and from the fluor of the lowest part to the apex of the roof is 
85 ft. Around the first-class vath there are 40 dressing-closets, with 
| suitable requisite-, and round the second-class 60 stalls, all num- 
| bered, A gallery above each swimming: bath is supported on either 
side by nine iron columns, and in the gallery of each bath there are 
22 private baths for hot, cold, or tepid water. The charges are the 
| Same as for the swimming-baths—6d. and 2d.—the difference being 
| fur the superiority of the accommodation and fittings. In the storey 
over the cntrance there are also several extra first-class private baths, 
furnished im a more expensive style, the charge for admission to 
which will be 1s. ‘There are also a few double baths, for cases in 
which it may be desirable for an invalid to be attended by a com- 
panion, or for two lady frends. The women's baths occupy a range 
in front of the building, and, like the others, are first and second- 
class, The women’s baths, however, and the Turkish baths, as like- 
wise (he washhouse and laundry, are not yet quite completed, but will 
be opened in @ short ime, The washers, when within their entrance, 
pass through a folding and ironing-room, 18 ft. 6 in. by 18 ft., then 
reach the washhouse, which is 60 tt. jong and 28 ft. wide. It is loftier 
than +ither of the other establishments of the company, and much 
more complete in its fittings wand appointments. ‘bere are 20 tubs 
for washers, divided into four groups of tive each; in addition, there 
are 1Z tubs in connexion with the machine washing department. 
This includes four of the patent machines by Stott, Bellwood, and 
Findlow, with two hydros, which answer the purpose of wringing, by 
rapid centrifugal motion. ‘These are all worked by steam p wer. 
The urying-chamber is divided into two compartments, and fitted up 
with 32 ciothes-horses; exch has upon it a number cor ing 
with a particular wasbing frame. ‘Lowards the rear of the building 
is a butler-house, titted with two double-flued boilers, each 26 ft. long. 
These work an engine for turning the washing-machines aud hydros, 
and supply steam for heating the water for the hot baths. Ona the 
tp of the bviier-house are two large tanks, capable of holdin 
unitedly from 8,000 to 10,00 gallons of water. ‘These are suppl 
with water from the mains, and the contents of one of them are 
heated by the injection of steam from the boiler. ‘This is found to be 
far better than passing the water through boilers, as it prevents dis- 
coloration. The boilers, tanks, engine, and pipes have been fur- 
nished by Messrs. W. and 1. Galloway, of Knott Mill, the plain and 
ornamental iron-work of (he building being by Messrs. KE. T. Bell- 
house and Co. ‘ihe contractor for the buildiog is Mr. Niell 
Straugeways. 
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Allusion was made recently in these columns to a movement com- 
menced by locomotive engine drivers in the north of England for a 
reduction of their hours of labour, which, they allege, (are unduly 
protracted. A letter has since been published by a “ Railway Guard 
of 22 years’ standing in the nm and North-Western Rail- 
way Company,” who puts a somewhat different complexion on the 
matter, and pronounces the statements made at the meeting “exag- 

ated.” “I was mach astonished,” continues the writer, “ to see 
that the chairman of the meeting state that the railway guards 
would help them in the movement. I beg to say, knowing the feel- 
ings of many of my fellow-guards, and as an old railway servant, for 
the information of the chairman of the said meeting, that neither he 
nor any of his ill-advised followers of the Potter fraternity will meet 
with any encouragement from the guards, as a body, in the London 
and North-Western Railway Company, to disturb that good feeling 
which has so long existed between them and their superior officers ; 
or to cause the guards to prove ungrateful for the many acts of kind- 
ness received from the directors for the faithful discharge of their 
duties.” ; 

Contracts have now been accepted for the performance of nearly all 
the work connected with the new Manchester Assize Courts, which 
are in course of erection in Bury New-road, Strangeways. The first 
contract, for the excavating, was that of Messrs. Gilbert and Sharp, 
and the cost was about £1,200, unexpected difficulties and conse- 
quent delays and onpeeticans having Leen met with in getting to 
really solid grouvd. Then followed the contract for the brickwork 
and tlag foundations, the stone footings, &c., for which the tender of 
Mr. Robert Neill, of Strangeways, was accepted, and the cost has 
been about £1,700. The work is now to the level of the ground floor, 
or a few feet above the ground, and Mr. Neill’s contract was com- 
pleted a short time ago. The original estimate was that the builder's 
work proper should not exceed a cost of £70,000; but the committee 
have since that time arranged with Mr. Alfred Waterhouse, the 
architect, for somewhat extending the plans, so as to give rather more 
space for the court rooms and the surrounding corridors, and for the 
addition of a projecting entrance from South-hall-street. In addition 
to this a rise has taken place in the value of building materials and 
of lavour, £o that, in accepting the contract of Mr. Samuel Bramall, 
of Bristol-street, Hulme, the exact amount of which is understood to 
be £69,997, it is felt that a close approach has been made, under all 
the circumstances, to the original estimate. Mr. Brawall has under- 
taken to complete his work by the lst May, 1863. Certain of the 
fittings and decorations will then have to be done, so that it must not 
be assumed that the building will be at all fit for use at the date 
named. Such may probably be the case about the end of 1863. The 
building is to be warmed end ventilated by water apparatus, for the 
supply of which the tender of Messrs. Hayden, of Trowbridge, has 
been uccepted, the amount of their tender being £2,600. 


Messrs. Newton, Wilson, and Co., who have a large depdt in the 
metropolis, have arranged with the Giover and Baker Company of 
Boston and New York—said to be the largest sewing machine com- 

y in the world—for the license of their patents in Great Britain. 
eons of the machines, now exhibited in the Free Trade Hall, Man- 
chester, are of two makes, one being Newton, Wilson, and Co.'s 
patent, and the other that of the Glover and Baker Company—both 
obtain the same end, but by different means, ‘They are in various 
degrees of strength, according as they may te required for strong 
manufacturing purposes, bootmaking, staymaking, mantlemaking, 
dressmaking, ¢cc., and there are several highly-finished specimens of 
the “ boudoir machine,” simplified for ladies’ use, and adapted for 
the drawing-room. Aj! the machines use two threads, taken direct 
from the spools, and sew the “interlocked” stitch, and one of them 
is for the class of work ae the stitch to be alike on both sides. 

Some two years since, Mr. J. Lumley, of Stamford, discovered some 
ironstone in a tield in St. Martin’s, in that town, and believing that 
coal might also be found, he commenced boring until a total depth 
of 499 feet was reached. The result was that he discovered valuable 
beds of ironstone, pyrites, and coal, the deposits being reached in the 
following order :—Moulding sand; clay, adapted for the manufacture 
of terra-cotta ware ; yellow ochre ironstone, about 13 feet; a bed of 
pyrites, lying immediately under the ironstone; a bed of blue clay, 
containing nodules of ironstone and fossils of various kinds (ammo- 
nites, the nautilus,&c. ), lignite, and bones of extinct animals, including 
five beds of pyrites and one bed of ironstone, lying in a bed of pure 
clay 140 feet thick ; another bed of yellow ironstone; a bed of black 
ironstone, 14 feet thick; a bed of small nodules of pyrites 3 feet 6 
inches thick (this bed is considered to be very valuable); a bed of 
brown ironstone, which po.ishes like marble; a bed of grey ironstone, 
4 feet 7 inches in depth; a bed of pyrites ; four other beds of pyrites ; 
three beds of ironstone; three beds of coal (intermixed with small 
beds of pyrites and bind), 5 feet 6 inches thick; another bed of 
pyrites; three more beds of ironstone; anether bed of coal; and 
three beds of ironstone, intermixed with bind. The boring for the 
present has been discontinued. In the neighbourhood of Caistor, in 
another part of Lincolnshire, Mr. J. T. Chant has explored the estates 
of several gentlemen and found ironstone in abundance. Limestone 
has alzo been found contiguous to the ironstone, which is considered 
to be of first-rate quality. 


A dreadful boiler explosion took place last week near Newark, the 
scene of the accident being the boiler and engine-house adjoining 
Mr. Gamble’s steam-mill at Winthorpe, a neighbouring village, and 
the victims Mr. George Ingledew, a millwright and engineer well 
known in Notts, Lincoln, and the adjacent couuties, and a man 
named Gregory, one of his workmen. For the last six weeks Mr. 
Ingledew had been thoroughly repairing the engine and machinery 
of the mill, while the boiler had been repaired by Messrs. Welch and 
Glasson. It had been intended to have the boiler tested with cold 
water by hydraulic power before setting it to work again, but Mr. 
Ingledew was afraid that some new joints which he had been making 
would not bear such a test until they had been hardened by regular 
working for a while, and, therefore, he proposed that the tral should 
be postponed for a short time. The engine was set to work, and 
when the steam reached 45 |b. pressure, the safety-valve rose and 
reduced it to 40 1b. Mr. Ingledew ordered Gregory to put the valve 
down again; he did so, and a few moments after the explosion took 
place, both the unfortunate men being so dreadfully scalded, that 
they died in a few hours, At the inquest, Mr. T. J. er, of 
Newark, said :—* I examined the boiler after the explosion. I looked 
through the boiler from the far end, and found that the flue was 
colla more in the centre than at the ends. I then examined the 
interior with a light, to ascertain whether the boiler had been short 
of water, I saw no indication whatever of such a state. The iron of 
which the flue was made appeared crystallised through being too long 
exposed to the action of tbe fire, which had weakened the properties 
of the iron. The angle-iron at the fire end of the boiler was likewise 
defective. The safety-valve had not been removed by the explosion. 
It was closed, and the weight upon it was at the end, and the lever in 
its usual position. I could see that it had not been meddied with 
since the explosion took place. My opinion is that the flue collapsed 
first in the centre through having too great a pressure, being an oval 
flue 2 ft. 6 in. by 2 ft. 8 in., without a single stay in the boiler, or an 
precaution to prevent it coming down. Oval flues cannot be too m 
condemned.” Witness then entered into details respecting the increase 
-of pressure which would be caused by the cea ot the valve when 
the steam was up to nearly bursting pressure. ‘Tue fore part of the 
boiler next to the fireplace was, he said, in a very weak state, but 
had not: whey ‘ad was cureoded mr the ae oe ‘That 
portion which ha newly repair »d had withstood the pressure, 
only the old having rates fn 1g it was a most daigueet thin; 
to put the valve down. His opinion was that the collapse was 
by extreme and the weakness arose from wear and tear, 

. Glasson (of the tirm of Welch and Glasson) said he considered 

the oval shape of the flue was the worst that could be adopted, and 
the weakest that could ey = ae. Had the flue been 
cylindrical it would have withstood double the pressure, or at least 





one-half more. He accounted for the explosion by over-pressure. 
The ee eckc vention tembaities tue ton the aesareen meen 

identally killed, and further expressed their opinion that Mr. 
Ingledew acted injudiciously in ordering Gregory to put down the 


safety-valve. a 

It was pro last week that reference should again be made to 
the statistical illustration given of the astounding of the 
iron trade. But really, on second thoughts, we should be almost 
content to let the eloquent figures speak for themselves. But to sum 
up briefly the results which appear, it may be interesting to add that, 
since 1843, the exports of pig-iron have expanded 314 per cent. ; bar, 
bolt, rod, and railway iron, 405 per cent.; cast-iron 268 per cent. ; 
iron wire, 548 per cent.; wrought-iron, 153 per cent.; and steel (un- 
wrought), 257 per cent. The increased export of railway iron to 
India, added to the prodigious advance in the demand for English 
cotton goods among the sable millions of the east, caused our Indian 
trade to attain the unprecedented total of £19,832,699 last year as 
com with £6,169,842 in 1849. Grumblers sometimes ask what 
use is India tous. Let them digest these facts. 








A Rattway across THE CHANNEL.—Another Frenchman, M. 
Gustave Robert — and certainly for downright thorough-going 
chimeras few can equal the French —has_ventilated his ideas on this 
subject. Galignani says :—‘“ Without entering into any considera- 
tion of the merits of this plan, which, it is not too much to say, no 
one living will ever see realised, we give an outline of the author's 
views :—M. Robert remarks that the breadth of the Channel is 
82,000 métres (20 miles); its greatest depth 57 métres, and its 
average depth 32 métres. The jetty which he proposes is to rest 
on a colossal foundation, 10 métres below the level of the sea, 
having a breadth of 154 métres at its base, and of 88 métres at its 
upper surface, and on an average altitude of 22 métres. On this 
foundation rests the jetty, its crest above water measuring 28 
métres across, and its base 76 métres, with an altitude of 16 métres 
from the foundation, so that it stands 6 métres out of the water. 
Four double lines of rail are laid down along the crest; any danger 
of a train’s slipping off the rails into the sea is obviated by two 
rag ny | lateral walls, each 3 métres in thickness. Two passages are 
to be left for ships, with ports of refuge on each side, ‘o enable them 
to wait in safety until the trains have passed, and the swing-bridges 
spanning the passages have been opened. These passages and ports 
of refuge are to be declared neutral, so as to secure the navigation 
of the Channel at any time to all nations. As both the coasts of 
France and England consist ‘of high cliffs, offering the greatest con- 
veni for the establish t of quarries, the materials for the con- 
struction of the jetty are to be hadin abundance and cheap. The cost 
of such an immense undertaking is calculated at 4,200 millions of 
francs. M. Thome de Gamond’s tunnel under the Channel, which we 
described about two years ago, would, according to that projector, only 
cost 170 millions of francs, certainly an astonishingly low figure, which, 
however, M. Robert by no means questions ; he only remarks that 
the slightest fissure in the tunnel would cause it to be closed up for 
many months at a time; and that travellers would not find it 
pleasant to be for two hours under the sea. Moreover, the tunnel 
would only have room for two pair of rails, while the proposed jetty 
would have four. The author concludes with es his views 
by considerations of a political nature, among which the preserva- 
tion of constant amity between France and England by this new 
tie, Frye the incessant intercourse resulting therefrom, is especially 
dwelt on. 


Tue Som anp Acricutture or France.—In surveying the 
magnificent collection of products of the soil and of materials useful 
in agriculture, we meet continual exemplifications of the advantage 
of asunny and yet temperate clime. There are 2,500,000 acres of 

ardens and orchards in France, and specimens of their delicious 
ruit crops are here exhibited. We import largely from France 
apples, pears, and cherries, with medlars and quinces, and innu- 
merable other fruits, many dried or preserved. In the south of 
France are peach orchards of a thousand or two of trees each; in 
the vicinity of ‘Toulouse thousands of peach trees are cultivated in 
the open ground, the summer temperature being so high that wall 
fruit would be roasted as it hung. The almond is grown near Lyons 
as a standard in the vineyards. The winter melon is also an article 
of culture and exportation from Provence and Languedoc. Olive 
plantations abound, the most luxuriant being between Aix and Nice, 
there being a total of more than 300,000 acres of this evergreen 
_- which the fruit is plucked green, or when ripe, crushed for 
oil. Capers, too, flourish, especially about Toulon; and figs, of 
course, are common enough. Maize is grown largely in the depart- 
ments of the east and south-east, and various varieties of millet or 
dari in the same districts. Spelt, saffron, madder, teazle, broom, 
poppies are other crops grown to considerable extent; and camelina, 
entils, and chicory are employed as green forage, and the sorghum, 
or Chinese sugar-cane, yields prolitic cuttings of green food or 
abundance of sweet juice for the sugar-mill. ‘There are a million and 
a quarter acres of chesnut plantations, producing food for the 
try. The production of silk is no small branch of rural 
industry ; the mulberry trees are planted in rows along roads, in 
corners, and around fields, the trees being treated as pollards, and 
the leaves cut or stripped off for feeding the silkworms early in the 
summer, a hundredweight of leaves producing 6 lb. to 10 Ib. of raw 
silk. More than 100,000 acres of land support mulberries for silk, 
yielding between 20,000,000 lb. and 30,000,000 Ib. of cocoons. Hemp, 
flax, and hops are very largely cultivated in France. The growth 
of the beet-root for — is very extensive, and it appears to be an 
unavailable crop in England, quing to the unsuitability of our 
climate for developing the full saccharine properties of the plant. 
There are in France upwards of 300 beet-root sugar factories, pro- 
ducing more that 40,0v0 tons anrually, while the non-crystallised 
matter extracted from lees and dregs furnishes enormous quantities 
of sweetening matter to breweries, and also to the wine-doctors of 
Cette and the Gironde. The manufacture inaugurated by Napoleon 
has, indeed, become an important national industry. Even in 1827 
there were but eighty-nine factories. Near Lille and Valenciennes, 
and some other localities, the yield of sugar is about 16 tons 
to 25 tons per acre. Beet-root distillers have made great 
progress, enabling the farmer to obtain a profitable yield 
of spirit while maintaining the fertility of his land by cattle 
feeding with the pulp and residue of the process. A very 
large number of establishments is in operation, and many 
thousands of distillers exist in Germany and other parts of 
Europe. ‘The Jerusalem artichoke is also employed, as well as beet- 
root, for preparing alcohol. There is anotheg crop cultivated in 
France, which it is quite practicable to grow in England with con- 





siderable prolit if the purposes of public revenue would permit. | 


Tobacco in Alsace, and in I 
ours, is a very protitable crop, altho 


20,000 acres are grown in France, often returning £50 per acre, 
though the quality of produce is inferior to that of tobacco grown 
by private cultivators abroad. {The management demands much 
labour aud skilful treatment, beidg more like gardening than farm- 
ing ; still there is nothing to prevent the crop answering extremely 
well in England. Of course the wines of France figure in its Palace 
of Industry, there being samples from the vineyards of Champagne 
and Burgundy, and from'those of far greater extent in edoc, 
Provence, and the celebrated vineyards of the Garonne. The 
5,000,000 acres of are yield a produce worth £30,000,000 
sterling, a tenth or twelfth of which is exported. ‘There is, perhaps, 
little fear of French wines effecting the ruin of Burton-upon-Trent 
and the disuse of mal and barley-growing; still we hope to 

these brisk beverages, and by the enlarged 
us created to promote the welfare of classes of the 
French population engaged in their production. With this pleasant 
anticipation closes our notice of French agriculture as illustrated in 
ite great show of 1860.— Times. 


ad 


icardy, where the climate is similar to | 
h a monopoly of the Govern- | 
ment, and under very stringent regulations as to culture. About | 
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The Mera, Market during the past month has shown a great want of 
activity, a general dulness pervading most of the articles, principally attri- 
butable to the continued state of uncertainty with regard to political affairs 
on the Continent, and also to the unfavourable accounts from the India 
and China markets. . . 

Rais have been considerably depressed for some time past, and pur- 
chases have been effected as low as £5 5s. for ordinary specification; but 
this week there has been more demand, and some large parcels were placed 
at advanced rates. This has given an improved tone to the market, makers 
being now less anxious to quote, except for early delivery. 

Scotcu P1g-1koN.—A decline of 4s. per ton has taken place since aur last 
circular. Prices rallied a little = a — time on the ao of some 
heavy speculative purchases, but this not being t d. g ly 
seoede Pos sow dee at 50s. 9d. per ton cash, and 51s. 9d. three months 
open, Mixed Nos. Warrants f.o.b. at Glasgow. The shipments for the 
month were 43,156 tons, against 30,445 tons the corresponding month last 
year. We do not look forward to much higher rates for the present, 

though, in conseqhence of the treaty a. a oy a os ncreasc 
must of necessity 5 tip in the demand for t country. 

NORTH OF Se ies’ Pie-mnos has to some extent participated in the 
downward tendency noticed in Scotch. The present prices being as 
follows :—No. 1 foundry, pa No. 2, 50s. ; and No. 3, 49s. ; forge, 48s. to 
48s, 6d. f.0.b. in the Tyne or Tees. AS 

Swepisa Iron poy As has been more inquired for lately, principally 
for heavy sizes ; Indian assortments being little att to, in q 
of high rates of freight still ruling. 

SpgsuTer, which was quoted £2v l5s., the middle of last month, fell to 
£20 within a very short time after. At this rate a considerable business 
was done in the article, and a temporary improvement resulted, which, 
however, has not been maintained, and price has again given way, £20 5s. 
being the present quotation on the spot, and £20 2s. 6d. for arrival, closing 
with dull market. 

Copper.—Since the reduction made on the 8th ultimo of jd., there has 
been much less demand than was anticipated, and further reduction was 
declared on the 2lst instant of 4d. per lb. on manufactured, and £5 on 
Cake and Tile. 

LeaD has been very dull throughout the month, and but few sales to an 
extent have taken place. Best English is quoted £21 15s, to £22, and soft 

may be at £21 5s. W. B. is very scarce. 

Tin.—The annual sale of Banca by the Dutch Trading Company 
took place this day at Rotterdam ; the whole quantity, consisting of 141,953 
slabs, or about 4,730 tons, was sold at 794 florins, equal to £137 10s. per 

laid down here. The quotations at present are merely nominal; 
Banca, £138, and fine Straits, £132; but it is expected that a considerable 
rise in prices of both English and Foreign will shortly take place. 

TiN-PLATES have been dull of sale, andthe few transactions that have 
taken place have been for home consumption. 

The great ant.ual sale of Banca tin by the Dutch Trading Company, took 
place this day at , when the whole quantity consisting of 141,953 
slabs, or about 4,730 tons, was sold at 794 florins, which is equal to £137 10s. 


ton laid down ndon, 
age — MOATE and CO., Metal Brokers, 


















































June 28th, 1860, 65, Old Broad-street, London. 
TIMBER. 
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SCOTCH PIG IRON REPORT. 
No. 1 Gartsherrie .. .. 53s. 6d. f.0.b. Glasgow. 
» 1 GMB. .. .. 408, Od. a do. 
+3 Do. ee 49s. Od. “ do. 
M: Nos. Do. +. 493,0d. do 
WARRANTS, 
Sr + +. 50s. 9d. per ton, 
$-5ths No. !and}1mo., open,.. .. 51s. 0d. do. 
2-5ths , 3... }2mos., ,, + 51s. 3d. do. 
3 eo wo « KE 
MANUFACTURED IRON. 
Bars, Govan .. £7 és. Od. 
» Common .. « £7 «2s. 6d. 
Drumpellar,Common .. .. £7 23, 6d. 
Do. Best... - « 8 2s. 6d. 
Plates and sheets .. £10 
Rails co co co co co &2 Os. Od, 
£5 0s, 0d. 


SR cite. see san 
} Chairs .. « 


£4 0s, Od. Nett cash. 


GLaseow, 27th June, 1860. 

Our pig-iron market Gusing the past week, and almost for the last three 
,w has been si ull and inanimate for this season of the year, 
| and fluctuations have been less than for months past. These last two days 
| more attention has been bestowed upon the article, and buyers have come 
| forward more plentifully, causing an advance in the price from 50s. 14d. to 
| 50s, 9d. cash, which latter = to-day. The tone is firm and a slight 
rise app highly probabl shipping demand is moderate, and ex- 
| ports last were 10,180 tons against 9,796 tons in the corresponding 
| week of last year. Suaw axp Tuomsoy, Metal Brokers 








Inox ORDNANCE were first cast in 1543, at Buxted in Sussex, by 
Ralph Hogge, assisted by Peter Bawde, a Freachman, and his cove- 
nanted servant John Johnson; and the ony | of whose works, of 
which two specimens are still existing in the Tower of London, is 
preserved in 





“ Master Hogge, and his man John, 
They did cast the first can-non.” 
(CW. D. Cooper, F.S.A., Archeologia.)—From Timbs's Curiosities of 
Science, Second Series, just published. 








